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METHOD FOR TREATI NG COGNI TI VE DEFI CI TS The present
invention relates to the use of trans-4-((l

wR2@S389Thl or o- 3-1 phQnyl ndanl - PCT/DK2009/050107
yl)-1,2,2-trimethyl pi perazine for inproving cognition.
Moreover the invention relates to an inproved
phar maceuti cal conposition donprising
4-((7i ?,35)-6-chl oro- 3-phenylindan-1-yl)-
1,2, 2-tri RRLPHOD POIRTRIEA TRASKBENIPICE TFI¢INGENT! ON
The conmpound which is the subject of the present
|nvent|on (Conmpound I, trans-4-

6 hl | i -] - = | 25 t.h
T R I e T
1 ylP@Q@irmﬁ’éﬂﬁ)}l’lp@@ﬁahﬁB fJ)\iolmpmlﬂé) O8O Alor8b e hRSiASert 108 relates to an

Tyoun i.e., Conmpound |) as a free base and its
impyoye¢ phgymaetutigalsagaioniiios campripas dri&td 3 8af-chlorophghenylindan-1-yl)-
ported to have high affinity for
lzfgﬂﬁaﬂggqﬁﬁm %ntagonlst) and D receptors (antagonist),
the 5-HT receptor (antagoni st) and for CC
adrenoceptors. In W 2005/ 016900, the conmpound is
BAGKGRQUNP OF THEJNFENTIQON ¢ reat ment of several

di %ﬁ%@ﬁlgbﬂn& U)‘Plﬁﬁ%ﬁf%uﬂ}&{t %?%%epﬁ%%ﬁ Thydnfi6h ‘débﬁ‘@ound I, trans-4-

psychosi in particular (2 renia (positive,

((1 Rnxyatchlerp- R pladngtindkmpt-gb sli, ¥, 2-tayeihtygrpdraone )diah gre formula (1):
di seases invol ving psychotic sy ons, such as, e.g.,
Schi zophreni a, Schi zophreni f gr v Df sor der ,

Schi zoaf fecti ve Disorder, Dehusional Disorder, Brief
Psychotic Disorder, Shared P rE\gtic Di sorder, as well
as ot her psychotic dlsorders @

psychotic synptons, €lg.
Al so disclosed in WD 20
Compound | for the trea P
af fective disorders including

di seases with

i n bipolar disorder.
90 is the use of
of anxi ety disorders,

@

International patent publication No. WO 2005/016900 discloses the compound (i.e.,
Compound I) as a free base and its corresponding succinate and malonate salts. The
compound is reported to have high affinity for dopamine D; (antagonist) and D, receptors
(antagonist), the 5-HT; receptor (antagonist) and for o adrenoceptors. In WO 2005/016900,
the compound is disclosed to be useful for treatment of several diseases in the central nervous
system, including psychosis, in particular schizophrenia (positive, negative, and/or depressive
symptoms) or other diseases involving psychotic symptoms, such as, e.g., Schizophrenia,
Schizophreniform Disorder, Schizoaffective Disorder, Delusional Disorder, Brief Psychotic
Disorder, Shared Psychotic Disorder, as well as other psychotic disorders or diseases with
psychotic symptoms, e.g., mania in bipolar disorder. Also disclosed in WO 2005/016900 is
the use of Compound I for the treatment of anxiety disorders, affective disorders including
depression, sleep disturbances, migraine, neuroleptic-induced parkinsonism, or cocaine
abuse, nicotine abuse, alcohol abuse and other abuse disorders, and for the maintenance of

bipolar disorders.
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depression, sleep disturbances, mgraine,

neur ol epti c-i nduced parki nsonism or cocai ne abuse,
wmemot3yes abuse, al cohol abuse and ot her abusePCT/DK2009/050107

di sorders, and for the maintenance of bipol ar

di sorders. O her publications disclosing Conpound I and

rel ated conpounds, includin@ the above pharmacol ogi ca

profile, are EP 638 073; Bges K. P.et al. J . Med.

Cheéther ﬂtﬁ%@aﬂ&ﬁ diPA8En IR 1 and r89RE dbnoundy, Ulcluding the

Hunti ng, the Medicinal Chem stry of 1-Piperazino-
abo@[pihganlqg!@ﬂh prefild ReER &8 Conpogessi.P.a90g, McgBNhem., 1995, 38,

pee R e b Bl b i fo e RERAPIRe AR b Tsfustpu O Fiperacine-

3-phRAYYirMhPirSRaGlH n84val 99N MEEVBA 8808 5-.1 8-4, (ct. le@ Scotrpound 69
mé(||7 35) - 6- chl or o- ié)henyllndan [-yl)-1,2,2-trinmethyl
in

eﬁé@éﬂﬂﬁélnﬁﬁ%3%%gh )ve” enhanci ng properties, and

th e

kB tHIEAPLESEOL ARVS Sl ol E0hy i B 1. . s
((IRI,.TS)MHI@B 3- ?Hl@tyﬁﬁdztnol @Btll’@ﬂl&nmfethtyt;ﬁpdramge,Chgsnlcbgmave enhancing

dysfunct j such as, e, co n|t|ve dysfuncti on
propsgtseé&n&tt ‘éﬁ metmessnb@wrgm i duee 4o thisadthesiipgostpt ends.

adm ni stration of Conpound | or a pharmaceutically

acceptable salt thereof to a patient in need thereof.
SUMNHA]&M&(DEE&HEHINU:ENI/I(Hﬁcept abl e salt of Corrpound I may

be n .t he for har naceuti cal conpositi )
AeingimianoBlfis & BolS ohdrabi sPERHRp MGy ch a5, g,
cogrﬁﬁ@er aRaesdtionadskyciacd sniakl @raal Ehséeﬁ@r@&ﬁ Iﬁs”n ﬂﬁt administration of
manuf acture of a nedi cament for the trea%

Conpoynd 1 iove phpshassoticadly, acsepsiblasalt d@gfmftto \aepaﬂlyslf mnlmeﬁdhereof The
iated w n.a further.as

pharfRROf <Y Bedielab? sfERF BeMefiRE 3G h® iR b ey 8 e Rhaceutical
compIRGEI t i on

The invention also relates to the use of Compound I or a pharmaceutically acceptable
salt thereof in the manufacture of a medicament for the treatment of cognitive dysfunction,
such as, cognitive dysfunction associated with a certain disease.

In a further aspect the invention relates to an improved pharmaceutical composition
comprising Compound 1 particularly useful for the treatment of cognitive dysfunction

associated with a certain disease, such as schizophrenia.

FIGURES

Figure 1: Effects of Compound I in a rat disease model for schizophrenia with cognitive
deficits: executive functioning in accordance with an embodiment of the present invention.
Figure 2: Effects of Compound I in a rat disease model for schizophrenia with cognitive
deficits: visual learning and memory (acquisition) in accordance with an embodiment of the
present invention.

Figure 3: Effects of Compound I in a rat disease model for schizophrenia with cognitive
deficits: visual learning and memory (retention) in accordance with an embodiment of the

present invention.
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conprising Conmpound | particularly useful for the

treatnment of cognitive dysfunction associated wth a
w@e0was9zli sease, such as schi zophreni a. Fl GURESI/PKguo®350107

1. Effects of Conpound | in a rat disease nodel for

schi zophrenia wth cognitive deficits: executive

functioning in accordance w3 h an enbodi nent of the

present invention. Figure 2: Effects of Conpound | in

Figue yatp R eFSCoMPARId T A 2 SEhHZORABIBE R (¥ Edhiéb@ﬁﬂzhiai ¥8h cognitive
deficits: visual |learning and nenory (acquisition) in

defigitse oviskeahc Baingh and erdboody nechscriofinatipa pnd;agagnin accordance with an
invention. Figyre 3:. Effects of Conpound |I in a rat

embyPEERL L e o GV LURT zophr eni & wi th cogni t i ve

Figudeft Giffests ofl Soxdpolr@ar M Aga@fded¥eMmode] (et @iiopRithia With cognitive
accordance wth an enbodi nent of the present ) )

defigisy wispgldeprmingapé npmary {loee ol actvr{yd dthaccordagcwithtan embodiment

ofth%i ?gsgﬁemg&ql%h for schizophrenia wth cognitive
&t ClttSZ visual |earning and nmenory (discrimnation

Figureide ¥low nligeanrdane enarutdetaingeproods mentilafcoated tpblesedid process
iqventi on. Figure 5: Effects of Conpound | in a rat
contfilsease nmodel for schizophrenia with cognitive
deficits: visual learning and nenory (| oconotor
activity) in accordance with an enbodi nent of the
DETAHIED IDESORMTHEON OFf I ISVENTI®NIi agr am of t he
rrocess of filmcoated tablets and

manuf act ur.in .. :
or BNt RS Eoes D (PESCREPTIENTEpt g cognitive. deficil
cogﬂi%h?ﬂfgﬁtgnrﬂﬂai flatkes RNt ¥PcRERECESRBSVErhI Batient groups, e.g., in
cognitive I npalrnment, cognitive deficit,
schizophrenic, depressive or psychotic patients and in patients with Parkinson’s disease.

Cognitive impairment includes a decline in cognitive functions or cognitive domains,
such as, e.g., difficulties with attention, learning, memory and executive function (relevant
reactions to external stimuli). Cognitive impairment also may include: deficits in attention,
disorganized thinking, slow thinking, difficulty in understanding, poor concentration,
impairment of problem solving, poor memory, difficulty in expressing thoughts and/or
integrating thoughts, feelings and behaviour, and/or extinction of irrelevant thoughts, and
difficulty in attention and vigilance, verbal learning and memory, visual learning and
memory, speed of processing, social cognition, reasoning and problem solving, e.g.,
executive functioning. There are presently no effective drugs for the treatment of cognitive
disorders on the market and there is a great need and demand for drugs effective in the
treatment of such disorders.

Cognitive deficits, including impairments in areas such as memory, attention, and
executive function, are a major determinant and predictor of long-term disability in
schizophrenia. Unfortunately, presently available antipsychotic medications are relatively
ineffective in improving cognition.

Schizophrenia is characterized by three broad types of symptom groups, namely,
positive symptoms (e.g., hallucinations), negative symptoms (e.g., affective blunting and
social withdrawal), and impairments in information processing and cognitive functions (such

as, e.g., executive functioning, attention and memory). Executive functioning incorporates
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cognitive dysfunction and the |ike) can be experienced

in several patient groups, e.g., in schizophrenic,
wa@leppasEdye or psychotic patients and in pati et BEDRRG0D/050107

Par ki nson' s di sease. Cognitive inpairnment includes a

decline in cognitive functions or cognitive donains,

such as, e.g., difficultiesath attention, | earning,

menory and executive function (relevant reactions to

proc@@‘s%@ rsﬂ@ﬂ a§tﬁ12['ﬂlﬂﬂg) -or§RENAkbAVRich@PAKFRAY AlS@siBYordination and is
include: deficits in attention, disorganized thinking,

consgdened thibaktheglondif fii oxhiely s¢hrizapheionis pahetithgavp doy most difficulties.

nce tion ai r ment . of “en1solv1
Cog C(?JECI iy isdémo{i')‘grelnl,? %r)%parl ‘ge?['l;;} ﬁ‘%ﬁ?@%e méqgiaal;ngern? associated with
schikdpheghiat (S}, W@B%ﬁﬁtwé BEpdiMest @J‘@bs@[@f@@\/ﬂ Adhy paitOprior to onset
extinction of irrelevant thoughts, and dlfflculty in

of psychetie i sympsaias wndfpr afes clingeba¢ atmré&rEﬁrﬁ@ﬂaﬁ@, iegiPriy a close link
betv&yeeﬁ uc%lgn 1@ ﬁ#ﬁ&%m%ﬂfj & r%n%nutﬁﬁrg %c?%?ﬁgqo ﬁflﬂg(’)rabl.e outcome in

cogni titon, reasoning a

paﬂ@%@@ﬂdnueﬂﬁﬂnoﬁs@amm@ncﬁhmﬁesﬁmpwpmeﬂehéaymn@dya
effgptlve dru for the trgatnent of cog qbtlve L
di 48¢F AL RIRS t cosEioREnt AE et KRegeqielede IH@ERYCafgenition in
f t 0,
Seh R B G R PGl Rl G Rl RERL Heaih, the
Unwems1t:yr edsalgonin, d9s mrgeby,, angitthe binitod StagascF (E))demdtDmg Administration,

nction,.are a major dete nt and predict.ar
s gL (GRS SabPTIESS: RLEHIS o SRIE U ORLiG e gygpiments in

schiRSpR&@IM hod W'tﬂl &2 BE bR SRS ddCandBelabRl hRlcAlifed seven critical
relativel Yy i neffective in InprOVIng Cognltlon

domgiski gbheritipa insluding avtrkingz ewnisyy.t htedionr eadl tigaweofexecutive

runcTRE et omaye SREBeIrR SEY Y or g e bl tpyaing. speca of

procBisuitt iaf@ eehl S@pindlonWi THed icamedt) antaifichonea ILARAL Srebh the positive
i nformation processing and cognitive functions (such

symptoms of schizophrenia and have limited impact on the negative or cognitive symptoms.

Furthermore, many antipsychotics currently on the market even provoke drug induced

cognitive impairments. Therefore, there is a real need to develop better therapies to improve

the cognitive dysfunction associated with schizophrenia.

The present inventors have now found that trans-4-((/R,3S)-6-chloro-3-phenylindan-
1-yl)-1,2,2-trimethylpiperazine attenuates the attentional performance impairment induced in
an animal model, indicating cognition enhancing properties of this compound (see e.g.,
Example 1 herein). The attentional set-shifting paradigm is an animal model that allows
assessment of executive function via intra- (ID) versus extra-dimensional (ED) shift
discrimination learning, and is functionally analogous to a sensitive test of frontal function in
humans, viz. the Wisconsin Card Sorting Test (WCST) or the computerized intra-
dimensional-extra-dimensional test. Specifically, this task requires rats to solve a series of
discrimination problems by distinguishing which of two pots presented contains food rewards
based on two or three non-spatial cue dimensions (odour, digging medium, and/or texture). A
schizophrenia-disease-like  animal model with subchronic phencyclidine (PCP)
administration plus washout period is applied. The subchronic PCP with washout treatment

regime appears to induce the most selective impairment, with a performance deficit confined
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as, e.g., executive functioning, attention and

nmenory). Executive functioning incorporatesprocesses
WGEmb/1389P| anni ng, organi zati on, nental fl exi bPCT/DK2@0050107

task coordination and is considered to be the domain

i n which schizophrenia patients have the nost

difficulties. Cognitive defiscits in schizophrenia are

al so terned cognitive i mpai rment associated with

to EDh'sﬁﬁp BRRandcCloAR) - th(8! A@@Mild MBal TRR Eﬁ@%‘[ﬁc 'p“narmacologwal
observed in many patients prior to onset of psychotic

mangygdion meaya nidel motehelfectivelyi thalexative fesctioFdetingy nbﬂeefed in first-

a close |link between cognitive inpairnment and
epls%cgrﬁ’?ﬁi? e?lﬂr?gﬁ Y% ng and unfavorabl e outcone in

patFuﬁHérs theé}ﬂé%eﬁpm%ﬁtbﬁs&ﬁtkf@ ldﬁrphﬁlﬂglym@ﬁﬁd fHat EDRSE-((1R,35)-6-chloro-
nmpt oms has been found yet. The MATRI CS ( Measurenment

3- phﬁnﬂmiciae-dtﬂirri@ ?Rege%thﬂnlptetﬂzmpamat@egthe tvigigl jlgarning and memory
RSBV LR, 4o MR E RRY R b G ing prgportie of

this Eiahpcﬁmﬂr(sazengxamgeB&ﬁrm@nd the United States Food
and Drug Adm]iistratio at creatin
S

co bahd OYeH rﬁalidH]@S 1 éh%gtfqypéa‘roqtteggalgﬁltspw%'fa ting test and the novel
obje M@dogﬁﬁ‘ahste%@ é‘éhirﬁ%mf@ nétatr@mjér(gt ?@%’-cﬁfbﬂ)hﬁ _pRénylindan-1-yl)-

est assessed and treated, has i I'ed seve
1,2, Ztrirhethglpipdoaieisvoi cogoitioh mhamcmglpmpem‘gyesmr ki ng

Enis [%ird}{[ iorng];l‘\té %2}:1.%‘1— Qéﬂg 9 .8}% g}:ﬂlg]?ﬂr] g-ap%yﬁlgglan-ill-éli)o LE 3 tr1m nhnglp crazing

is edpRBEAIOBe wEBHA the QRAMET of ABEEENQEs @[a@l(ﬁgst§ 's&gaoﬂngatmg, which is
soci al cognition. The current antipsychotics |argely

wellt ki i éepdisiurtiodeins Pefivertecrod (sehizophienilak and ah&ekizophrenia
a the Ve or co nitive s tons. .
Bl P Ahre b B POl RS BRRE Ry Wheh the brain

adjumarlksetesﬁ&ee tor Qﬂﬁlklﬁ Wriy G ianghle eltpRgit pio¢s. When one stimulus is
i mpai rments. Therefore, there is a real need to

presefeiod | theye b@mr@qpomeeﬁatbw@gn tilolsi frflp wod by Besceqghstinpwlas soon after, the
respg%s\%fe{r(:){]gltrls offd Ssggivl\} glf}ngi %%gts i AP EfdaPrive AR cRISSEND prevent
overst@nbladiod.(IV h&lpS Se-twaiatbarswn3e ghailys amdagh host of other distractors. The
mechanism of sensory gating involves feed-forward and feed-back inhibition of the stimulus
perceived. It involves GABA-ergic and a7 nicotinergic receptor-mediated inhibition of the
pyramidal neurons in the cornu ammonis (CA3) region of the hippocampus.

Moreover, the present inventors have surprisingly found that in addition to its already
known pharmacological profile, frans-4-((1R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-
trimethylpiperazine shows a potent in vitro antagonistic effect at 5-HT¢ receptors, which is a
receptor target that has been associated with cognitive enhancing effects in both normal and
disease states. (see e.g., Example 2 herein). This is based on non-clinical studies showing
that treatment with 5-HTs antisense oligonucleotides, as well as 5-HT¢ antagonists, have
cognition enhancing potential (Mitchell ES, Neumaier JF. “5-HT6 receptors: a novel target
for cognitive enhancement.” Pharmacol Ther. 2005; 108:320-33). Like 5-HT, antagonists,

Compound I reverses deficits in ED shift performance induced by PCP in rats, which

indicates the pro-cognitive potential of the compound.
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yl)-1,2,2-trimethyl pi perazine attenuates the

attenti onal performance inpairnment induced in an
wa@eionabs4addel , i ndi cating cognition enhanci ng PCT/DK2009/050107

properties of this conpound (see e.g., Exanple 1

herein). The attentional set-shifting paradigmis an

ani mal nodel that allows asgessnent of executive

function via intra- (1D) versus extra-di mensi onal (ED)

shiplindl §e7dr&SehBhl QRods @@L OREd tl@di‘ @ohﬁ)otlh'd[‘ ¢1d 1BA@bdufically effective
anal ogous to a sensitive test of frontal function in

in lomhdmnss sueh g5 intahemtugoafision 4@ag dalsdatedrag theefeee HaWEST) or
t eqpe SEBEh APyl e PRabe P RgteRil futer B flmiy o

bothS®ph@nedd 1 BB DR irdcPrid. PhedpiniRBl &iperiR¥ndii Ft e Sihe REndition
which of two pots presented contains food rewards

avoiggrredespaniond Add) megad Exnsnimeptd pricedure peIviRsKL deseribed in: Hertel P,
omé&ﬁ@z Omﬁ? Ige%'e d gﬁr% nlfﬁ%atlgﬂ %/f flc I{eﬁ%trtréé{ég‘? an\is\t}%lgﬁe NT69L induces

reni‘a- |sease ani na
toleranidxClorieRupprpdsamcyteel el cond(t Rl avsithite dehationEw UBharmacol.
washou erio s applied. The subchronic PCP with
200%%%@5'@7&&& ﬁ%‘mln@l@@tr:%méﬁﬁéaﬂ@ov%d pinatralad passeess
. i ' N eficit
antlﬁsgklﬁﬁc gtﬁgk}g%q}se Eﬂ?}?& 183 g?%gﬁg%bgﬁ Eaﬂ)%ﬁdﬂ i ndi cating
t hdut a phsigos pacsibncopbgmpmcGEIY istdly 111rrheult|{hylsabjlectn usmg 11C-

scHEe% b FrorbPatepnioboud BarrSaih s haes Bhpd fat fie'Smpound

of fdrHutdEhdude8 8 MI%@%H&I‘ dc@%@dﬁkf? b BAVE ©UBPS inSthe ght)imfeﬁ Whdn
that trans-4- -chl oro-

incr@«smgéhq/ﬂ(bsndmm lZm;/[lng day given dpigy fwllﬁidpefr ancinéevel of D2 receptor

h .
oceBbGTR AN T ot R P B ool e B R ey yich in
geneemhaq\ﬁfe@g IPT eRetbt &Bupdncl Atind 0FBRLHEIng F6% @18 -thera %eutlcally
herei n Thus, the overall findings of t

effe%@\?gtqnaﬂ%ﬂ}aém reuckict, Plapeky by ¢ @dicaldepantiee B3R Receptors
Are ?@gﬁg{l%{ %1%? g]‘é@;"?gff’%;g‘?‘ § ﬁé&d ]E%ftA' V(Sng Lgl/ atient Data Meta-
analysis of the SPECT and PET In Vivo, Schizophr Bull. 2008 Feb 26. [Epub in advance of
print]). In the same PET study, it was found that the compound of formula I induces a D1
receptor occupancy increase from 32 to 69% in putamen when increasing the dose from 2 to
10mg/day given daily for 18 days. Such high level of D1 occupancy is not generally seen
with current used antipsychotic drugs (Farde L, Nordstrdom AL, Wiesel FA, Pauli S, Halldin
C, Sedvall G. Positron emission tomographic analysis of central D1 and D2 dopamine
receptor occupancy in patients treated with classical neuroleptics and clozapine. Relation to
extrapyramidal side effects. Arch Gen Psychiatry. 1992; 49(7):538-44.). Thus, the compound
of formula I exhibits a unique ratio of D1 to D2 receptor occupancy at low daily doses.
Based on the above, it is expected that the compound of formula I have clinically
significant therapeutic effects in patients with cognitive impairment and/or sensory gating
and/or schizophrenia, in particular cognitive impairment and/or sensory gating in association
with schizophrenia at doses (from 2mg/day to 14mg/day, in particular 4mg/day to 14mg/day)
that induce only a low level of D2 receptor occupancy. This might well be a consequence of

the high D1 receptor occupancy and the unique ratio of D1 versus D2 receptor occupancy
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1,2, 2-trinmethyl pi perazi ne havi ng cognition enhanci ng
properties. Additionally trans-4-((IR

wW@®@2)09833ad or o- 3- phenyl i ndan- 1-yl)- PCT/DK2009/050107
1,2,2-trinethyl pi perazine is expected to be useful in
the treatnment of deficiencies relating to sensory
gating, which is well known 7o be disturbed in
Schi zophrenia (see e.g. Adler, L.E et a

disp%ggk! 'g% %érc%ﬁip@uﬁybf Rk fa 1VA low%ﬁ reBEbtorZoccﬂt@a%%y apﬁ‘igl%peutwally

: . Sensory gating is a process by wh
effervai dosedjilistesbentigciplas ponseiralused tendéncy [te lndyceatrblal:rl@@hge side

o GBI P25 s O R0 S BEBRy s

hypﬁpﬁmﬁﬁnghmnulus soon after, the response to the second
stimulus is blunted. This is an adaptive nechanismto
pr dhie gempoiendsafifaimue | sha therapgetiqadly cHectbieanpunpetigom?- kt mg, in

partﬁﬁlaﬂy-l!listnn?g%wat%d QQ fHe f?ee b%ebﬁ ad 11%15‘[61% to?(} ar-ﬁ'r“:r‘l be <P dﬁsented in

sensory gating i nvol ves t or war d
any feadkuaklk forduich admonistedion h@g gt itetotrs of esbled, eashulekt powders,
i nvol ves GABA—erglc and a7 otinergic
SYrup e BIonfreioar SEPPHRIHH- S@R gf heyqeapeypdpf pamulad s adrainistered

in th'e Boin6f £ 1[21#1%{185%{1&@(1 | nvé &ﬁt%%s Qftath1 Bl RPQGATPUS.

Nor eover , e present htors-have surprisingly
f oMﬂﬂhdidsat’or tha m@t[dlrattloomftsohd pbaralacaaatyl dcmapusitions or preparations are
har maco

well: an41n(tllh§ gcngtc }1? éol&lms Jhay Be BFF@PIWI BYoming )1}1}6) actlife 21’1%‘6(1161’1‘[ with

con\tehtlmlrﬂlﬁ Lﬁhﬂ@rﬁﬁérﬁ] Qn& IAVENtR 2RO LEReqhdht Jo'hﬁ)ressmg the mixture in a
ant agonl stic effect at 5-HT receptors, which is a

suitabbciepletimgt magene. thxampleaof bdianants slsrapedidibiants comprise cornstarch,

lactoSsF,g%aggrln\(/ gggﬂegs?lgﬁls{%%ggf f efé&ge rélpgs()tﬁll)?d H'L?Hﬂ% Fgﬁgegdtlélgers are selected
fron@Btosd, iIndraab ], Sbtbito B ScIbow 4@ hitedcristAnhdrentulode ! Anpotifr adjuvant
anti sense ollgonucleotldes as well as 5-HT

or adghiti ¥Ryt o6 SOLOREES, BEH PreservalitraneF g2 paisehe pead provided that they
e SUASHRLL R SRUBLAAE, 2 10, Teceptors; 2 nove

200Frortidgl3 20e BXkent linkedtidn kla@k t@gaitis pharmaceutical uses of trans-4-
((IR,35)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine  (Compound 1) or a
pharmaceutically acceptable salt thereof or a pharmaceutical composition comprising said
salt.

The compound of formula I (or Compound 1) as used throughout the present
description is intended to designate any form of the compound, such as the free base,
pharmaceutically acceptable salts thereof, e.g. pharmaceutically acceptable acid addition
salts, such as succinate and malonate salts, hydrates or solvates of the free base or salts
thereof, as well as anhydrous forms, amorphous forms, or crystalline forms.

The compound of formula I to be comprised in the composition of the present
invention also comprises salts thereof, typically, pharmaceutically acceptable salts. Such salts
include pharmaceutical acceptable acid addition salts. Acid addition salts include salts of
inorganic acids as well as organic acids. Representative examples of suitable inorganic acids
include hydrochloric, hydrobromic, hydroiodic, phosphoric, sulfuric, sulfamic, nitric acids

and the like. Representative examples of suitable organic acids include formic, acetic,
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Conpound | reverses deficits in ED shift performance

i nduced by PCP in rats, which indicates the
w@e@oasiym ti ve potential of the conpound. Furt heeT/DKR@9/050107

present inventors have found that Conmpound | is

therapeutically effective in | ow doses, such as in an

amount of 4 to 14 ng calcul & ed as the free base. The

compound of forrmula | is a putative antipsychotic

trichkSFORQLHL dm\ﬂh&fa)aé’étfcl ﬂﬂobibnfco bel2Bid) cHRARAM BRriDI fuARG:, Ig%fcohc
receptors Precl |n| cal eXperlrrentS in ratS usi ng t'he

itacangm dicticome thendsddeiwe, masigome be, (NEAR)icnataleli¢, xpbe.imen, ayruvic,
edur e .described .in: Hertel P, A sen,CK
sali iR S BB O Hotic SPER B Var iR, aSioutl oTRRREF. R hethylene
salicyTial cgHnediNIiGHic, dhebea RS citi@t &fi@negarti® stdafic, JaRRIRSEBMA, glycolic, p-
effect on conditioned avoi dance behaviour. Eur J

aminpap#ae @lutapmg benggogspliaic, provtueneyl fomis/acidsn icepivdting asatic acids,

os 515 GRIDPUA B ARKE el EF SEBTRLATIO ARSI I
| n Farthasthercompenidssi formiilamagiyaixiy i fisd)vasidudsm,i a3 well as in

heal t hy subj ects usi n 11 CSCH23390 and p C-racl opride
solvafed @%%MW%‘{W St CRERARS SPheHB IR A e {?artq% and the like.

In g&%@%ﬂ)’l\%t&f‘ fobf E'Félc%néld% 04 P(Fﬁes r@n% &F ERLRAQAGEHRA ?Yhe

rom11 to 43%in t e puta en 1 ncreasing t
purp(dwe)fftlmmvznmm 10rrg/day g| ven dal ly for 18 days. Such

| eyel .of D2 t or anc | ow
wi 0 EHEheT SbadipRared HF o By ot e BRGSO R, he
combéhllg@ff‘ﬁlhﬁkr é&l%ﬁséﬁﬁoxﬁd@% dr%@?@stl@éneoﬁﬁzﬂ%@?&ﬂh&fn@ Wi Dhs a
exceedi ng 50%to be therapeutically effective (St one

bindgMThduidsr BNypicdlcpresest inRi ¢cm@sm<t§ﬂt1k_)g ran@erof ifoat 2@@%a(rw/wé, such as

24P Gatot LB g AT oynal & nf @ a2 et
anah Xﬁ@&ﬁsﬂebﬁh& FeedntamenB&d alsd rdthte@to SebrmaticBWbposition
2008 Feb 26. [E i n advance of print]), In the sane

compiising fhﬁcf;@mnovn%%for@uhdl)taﬁIétpwmn% eneapaNlone as binder Aypically the
bmdelng %oqﬁdcﬁle%AM. In a particular embodiment the said pharmaceutical composition

is for the treatment of cognitive impairment or schizophrenia, particularly for the treatment of
cognitive impairment in association with schizophrenia.

In an embodiment the binder is present in a concentration range of from 2-10%
(w/w), typically in a concentration range of from 2-4%, 4-6%, 6-8%, or 8-10% (w/w). When
the binder is povidone or copovidone typical fillers are selected from calcium hydrogen
phosphate lactose, mannitol, sorbitol, cellulose and microcrystalline cellulose, and preferably
lactose, mannitol, sorbitol, cellulose and microcrystalline cellulose, such as lactose. In an
embodiment the filler, such as anyone of the above, is in a concentration range of from 15-
50% (w/w). Typically, the filler, such as anyone of lactose, mannitol, sorbitol, cellulose and
microcrystalline cellulose, is in a concentration range of from 15-25 %, 20-50%, 30-45%
(wW/w).

As used herein, the phrases “cognitive deficit(s)”,

b 13

cognitive impairment(s)”, and
“cognitive dysfunction(s)” are intended to indicate the same and are used interchangeably.
As such these phrases refer to the interference or disruption of ong or more cognitive

processes, cogritive functions and/or cognitive domaims.  In some instances, “cognitive
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receptor occupancy increase from32 to 69% i n putanen

when increasing the dose from2 to 10ng/day given
wa@l200bg3403 18 days. Such high level of D occuperndK2008/050107

not generally seen with current used anti psychotic

drugs (Farde L, Nordstrom AL, Wesel FA, Pauli S,

Hal 1 din C, Sedvall G Positron em ssion tonographic

anal ysis of central D and D2 dopam ne receptor
deﬁ&f(@UP@Jb‘gﬁnid& iRfairBRhSs)br &Rf %gﬁ’itfv@ BBRSHGAL)” are related to and/or

neur ol epti cs and cl ozapi ne. Rel ation to extrapyran dal
are gisshsiagddf e@ﬂs OI]Ar oh Bere Hsydionalt ippain@e@s that often result in poor

538- h d of f la |
SOC@%&P@V Y248 EI %M}Cﬁf’f’% (g?a%%}r{??gnmor ecg[){rgr aoccupancy

at Ih ootk | a/spS@tsetﬁe BASRIdNORe1ABE t8DOVRethol bF ifpRAGHE Ctognitive
that the conpound of fornula | have clinically

funcsipging | coamnristiige raslpunisicEngf pecedeqtivepammonnt sofwiG¢empound I or a
phargh%%gut caﬁf &gﬁbfe%ﬁﬂﬁh ?&)‘M Pﬁﬁ&ﬁf A %{ee%%érggf and/ or

I'Zop I'n particu cogni tive 1npairnent
antid die peRsOENtGattha@rme ”ﬁmﬁ”ﬁﬁésat"inﬁprdmﬂgh and the like, mean to make
schi zophreni a at dases (fr y to 14 | .
bettﬁ‘&ért‘i’ iGBE*F%P 41?913‘?}89 1{1%3“!93% atﬂmtrﬁgfs i3l ng‘éli‘ﬂe&?leét 0g\gognitive
r h
perl e B e B B B L e T MATARCR Consensus
Coguitive (Battent’'s ovarll Dbmpem&:tmotez wlhade pt cmmposed of equal weighting of the
occu anc di spl ayed by the coqﬁound 0!

sevep Eeép Gt PHBRY AR M %vrg&mnrem%g@%@ewemng)

dog®s iN¢cnlioRalsBeBaick &b @lmétRod BF FBatffy Jo%giﬂﬁi@‘ilygﬁlﬂ&%iﬁ)éompnsmg
to i nduce troubl esone side effects nmediated by D

admmageptoen sifiocked emoimicdlufonpoend dapyz aal‘m@mce@tu@ély acceptable salt

effects.and actinem a. The conpound of
ther?ogrt?'rﬁlpgtlfim rhné/ea(?ﬁ%? g[Jpeuti cally effective anmount of

fr oinie bhesoBl comMeNARd etmar"trbaidenlly "t@h@id"ated tAS 11K3E mean the
free base is adm nistered orally, and may be present ed
ManpgenagRy angr ¢are it prigent der dh RuEess oif sqomatlag] a gdisgasej gisorder or

con&la(]% El%gér% of dt \@Rh&iﬁ%&%ﬁ?}g% t%%gnlﬂ%{\ﬁ?gfﬁ?ctﬁ)ﬁé uﬂge nt%jén& a8, intended to
inchafe the ﬁﬂhé;ﬂcﬂrum?of adainivingt for e@iven disease, disorder or condition as described
herein from which the patient is suffering, such as administration of the active compound to
alleviate or relieve a symptom(s) or complication(s) of the disease, disorder or condition, to
delay the progression of the disease, disorder or condition, as well as to prevent the disease,
disorder or condition, wherein prevention is to be understood as the management and care of
the patient for the purpose of combating the disease, condition, or disorder and includes the
administration of the active compound to prevent the onset of the symptom(s) or

% 19

complication(s). The terms “treatment”, “treating”, and the like, also mean to cure or
eliminate the disease, disorder or condition. Nonetheless, prophylactic (preventive) and
therapeutic (curative) treatments are two separate aspects of the invention. The patient to be
treated is, e.g., a mammal, such as a human being.

As used herein, the phrase “effective amount” when applied to a compound of the
invention, is intended to denote an amount sufficient to cause an intended biological effect.

The phrase “therapeutically effective amount” when applied to a compound of the invention

is intended to denote an amount of the compound that is sufficient to ameliorate, palliate,
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in the formof a solid pharmaceutical entity, suitably

as a tablet or a capsule. Methods for the preparation
w®@boogabises phar maceuti cal conpositions or prepaPEL/DE2®9I/050107

are well known in the art. Thus, tablets may be

prepared by m xing the active ingredient with

conventional adjuvants, filll®rs and diluents and

subsequent|ly conpressing the mxture in a suitable

stabflﬁ@l B drtQ10VRGNILE thEPATIRERDn QA adfkcHi Eﬂs%rdef bt L SlaficANdhate, or of
'uent s conprise ‘cornstarch, |actose, tal cum

aSywmgmmgfmﬁﬂgﬁéﬁr@@@ﬂmgshamdm@n gunB and the Ilike.

;I')(/) llgjfat?lb‘fher aép?c% 1 ein}%a ?F,:ﬁ 3?16% ol%%pﬁ)ér?% elrl%ﬂlniotg)gldfmaceutically

accepfipletdali@herast] fov adetin @QrmaH6H bf Ve pﬁdd@rh idenCiOh OMlidréig $he method is for
aroma, preservatives, etc, may al so be used provi ded

IMPRONHYZ qog@lgdva fencgionipas sush s and withpiet lgetatips. ingpasignisuiering from a
CO]ﬁﬁ ¥ the present invention relates to certain
&b Ceutical uses of trans-4-
( (i Pardfifjer 6 agiebr the3-ipheatiyh i ruaes [toythe lus2, 8f tCompdimd 1 or a
pi per azj ne (Cb ound ) a phar maceuti cal
phargracepically acesailg wétrtéeqeogforéh% REPHEENO dgnedicament for improving

cogifitVP bttu?rﬁl?%fsﬁ@pﬁé §dcpg1tﬁ t%nﬁ?a%g 13@%&&%?%3?&, suffers from)

or mu Conpound as used throug
a cqenésentlydestionpt iTha nsentrunemldecketad)esdegnlganase cdingofpound 1 or a

of the conpoun e free ba
phataﬁg?q{lg@@}ata]cgegtar g@ﬂ{: Elgﬁr%{gl fg r dhg prepa Wilplé (ﬂf a gleéllcament for treating
cogied MRGaKtibgal |y acceptable acid addition salts, such

as stuccinate and mal onate salts, hydrates or sol vat es

of Thhgnfangien bagheroprogies Conhpmuadfl, oras phennacastlcally acceptable salt

rou f.or anor hous or crystal
ther R R B B AGORPRE o on, § SO HIGD figm the group
condisiﬁﬁlgC@ﬂ’T@élﬁtdph%maOfa tdiRaqdy @8@Ming PseeHoti@Nsy@dhBOmS, schizophreniform
onprises salts thereof, typically, pharmaceutically

dlsogi@g;,e peagsiafieetaye dlisomigan delysipgal disorder, brief psychotic disorder, shared
psychotic disorder and substance-induced psychotic disorder, an affective disorder (such as,

e.g., depression, bipolar disorder and mania), Parkinson’s disease, a disease involving a sleep
disturbance, neuroleptic-induced parkinsonism, and an abuse disorder (such as, e.g., cocaine
abuse, nicotine abuse, and alcohol abuse).

The invention further provides a method of treating cognitive impairment associated
with schizophrenia (CIAS), comprising administering a therapeutically effective amount of
trans-4-((1R,35)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine or a
pharmaceutically acceptable salt thereof to a patient in need thereof.

The invention further provides a pharmaceutical composition comprising a
therapeutically effective amount of Compound I or a pharmaceutically acceptable salt thereof
and a pharmaceuntically acceptable adjpvant, filler, diluent, additive, or combination thereof]
for a use as described herein.

In one embodiment of the invention, the pharmaceutically acceptable salt is a
succinate salt or a malonate salt. In one embodiment, the pharmaceutically acceptable salt is
in the form of a crystalline hydrogen succinate salt of Compound I or a crystalline hydrogen

malonate salt of Compound I, e.g., crystal form alpha of the hydrogen succinate salt of
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i ncl ude pharnmaceutical acceptable acid addition salts.

Acid addition salts include salts of inorganic acids
W@300aB3498s organi ¢ aci ds. Representati ve exanptBEBKeG§09/050107

sui tabl e i norgani c acids include hydrochloric,

hydr obrom c, hydroi odi c, phosphoric, sulfuric,

sulfamc, nitric acids and tlHe |ike. Representative

exanpl es of suitable organic acids include formc,

Conﬁ)%ﬁﬁdl 9, & ESHPTARE %Iﬁhﬁ oft tHef hHRERACKKIHatePEAPHO Tlotnpound 1. The
benzoi c, cinnam c, tric, fumaric, glycolic,

succintagcemi and malonite, salrtr@tf Congound drand thampreparationsl dre described in WO

ihC, nandelic, oxalic, picric, pyruvic, salicylic,
2OO§§¥§QP' nmet hane sul fonic, ethanesulfonic, tartaric,

as 9 dicCemPETBAL obltﬁ@reﬁrsaéhen@veﬁﬁbﬁ C!Cbh@)ound I or pharmaceutically
et hanedi sul foni c, gluconic, citraconic, aspartic

accegtapler alt theyge i in & pug@fpgh\forg} g |teren “Rp@(ﬁeﬁ(f P Z 5 1@tended to indicate
that olf%)%ﬂhﬁ(f ﬂ oP§AE ﬁl%f hd gﬁéﬁtallgsf{e\%gfﬁﬂgez %{){glggﬁr‘fdsao%loﬁe’r forms of the

| ne acetl C acCl

comﬁelhﬁil (@ﬁd]ﬁ&ﬁiﬁ)wmd)rpbﬁ foifngy), BxhdEdse nBryliiconot heophyl | i n e

and the Iig . Further, the go&gound,of formula |

exi tone nemhedimgnt dhe fHﬁ‘PF’rlilt a [IRVEREOY S SHAFHAR dfr‘?IBr frecognitive

ph C
dys%t%tlebp Zlé @% O#ﬁﬂ)&igﬁk%t f?lﬁeoﬁﬁ?hﬁ%rg g&el? Z;Flfﬁ%nts fév got2§uffermg from a
cogrfmverrdyﬁum:tmnnS]ndmeednb@dlben‘eqhﬂ pail@lmoftth:e unsoligatisead first-episode
s invention. In a furth

f f th
sohi bR arer 1) HEP aRnuSient. She parfiat BE R Yoy dtof ok g diagnosed

withf cdghRAL TRPBhirmbMGoCRARATHL ﬂ)é@i%nﬂ( MM ircaRAPr | Ses
povidone or copovidone, such as Kol [i done VAG4, as a

bi helenc crithesibicnid grc dogmttlyp idmthnqtlomr@é@wmvmtw@ is in connection with a

dlse%%go n%‘[{eg%},ll %Qﬁrnﬁrﬁggﬁe 1S(§J§/e ]iglgilé%d\%lipnbH‘fog%otlwc\%m%tmg of a
diseds@ iﬁvf)liflirtghﬁrps@ﬁlﬁ?(ﬁﬁ:t syAgof BRERtas] R\E, nﬁdh%pﬁfeii&)f edhdtopSireniform
to a pharmaceuti cal conposition conprising

dlSOtd@ﬁpmaéfﬁctﬂ‘@r FOEder| ylelaﬁsnﬁodisarélﬁra brictc BWP% rfésogder, shared
psycjﬂ H sto d-gy %hﬁ%&dgx 1ﬁ&1?: {l)h ?15‘[1(': 81sﬁ‘81 g%@f@cﬁ(’%@ﬂsorh& (@uch as, e.g.,

sai d FRCEUt I ¢
depregs[mpgjllbolﬁﬂdlsorder and mania), Parkmson s disease, a disease involving a sleep

disturbance, neuroleptic-induced parkinsonism, and an abuse disorder (such as, e.g., cocaine
abuse, nicotine abuse, and alcohol abuse).

In one embodiment, the method of the invention comprises administering an effective
amount of Compound I or a pharmaceutically acceptable salt thereof to a patient in need
thereof.

In one embodiment of the invention, Compound I or a pharmaceutically acceptable
salt thereof is used for treating cognitive dysfunction in connection with schizophrenia. In
one embodiment, the cognitive dysfunction is CIAS. In one embodiment, the use reduces a
cognitive symptom in a schizophrenic patient. In one embodiment, the patient has at least
one cognitive symptom of schizophrenia. In one embodiment, the patient has two or more
cognitive symptoms of schizophrenia. As used herein, the phrase “cognitive symptom(s)”
refers to the cognitive deficit(s), cognitive dysfunction(s) and cognitive impairment(s) often
associated with schizophrenia. As used herein, the terms “reduces, “reducing” and the like,

refers to a lessening or diminishing, such as, e.g., in severity, effect, and presence.
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is for the treatnent of cognitive inpairnment or
schi zophreni a, particularly for the treatnent of
W@o@nilsi4v® i npairment in association with PCT/DK2009/050107

schi zophrenia. In an enbodi nent the binder is present

in a concentration range of from 2-10% (wWw),

typically in a concentration2range of from 2-4% 4-6%

6-8% or 8-10% (w w). Wien the binder is povidone or

Copovd damert MRb&Bchl bFans ial&ide! asd 8bihdPBr CRlabihdM cognitive

hydr ogen phosphate | actose, mannitol, sorbitol,
impgwhé¢ni| vseciand qwithra)aﬁgegmﬂas i dpscrlesid| bereme, e.@ndschizophrenia, further

ﬁ{.ef erﬁbliﬁ }act ose manni.t ol , .sor bi.{, otl cel IC{JI se.ang least
MBI UPYEPal I RS UPRLEICL JE ULl B, dOpIIGAT af least one
funcebh @ dp@Bin dehetcliftdiB ihe gt‘éﬁ]?' cassish M@&Ein%ﬁﬁetﬂ&?}fﬁtenﬁﬁn, verbal

in a concentration range of from 15- 50% (wW w). )
learnyg japd [Ipgmory hprobjam e lving (etg- agxeawienbingtion)agpasd eof processing and

- 1t.0] , sorbitol, cellulose and mcrocrystalline
Soc%igcllag%ﬁ'lhglsl'e, is in a concentration range of from 15-25

% I20-T@Rer egﬂyfoéﬁ%ng vy)afvh)e inAsitiog ettle lkegdiing dj‘zdfﬁlq(nibgl@;s eise.,dcognitive
. "cognitive deficit(s)", "cognitive inpairment(s)",. an .
Impaippe sy GRENFNST drinsione) tcaﬁa@ fretech dedud<o 3 ﬁ%ﬁ?@%ﬂé a cognitive
ﬁmcﬁﬁﬁ‘ ot nﬁ;\@ ifrails %%.,' BhELERAPYGRRL Vi e@?o %Bnglﬁ €of working

phrases Tefer to the 'nterference or di stuption of one
menany,noteeticrogmd vigienqer eebskslesinimgogni memery, wisokl lbAaming and memory,

and/ or cognitive domains | sopic instances, : :
reasGigfg el PERRIAT CTONIBS e 2 SERRALYS, JURGHBRr peagel €5 Procgang. social
cogniG&H inHi VoA tiICh RBE Shich a8 att&RlcAahepert@nRA B cdhBination with

associ ated with one or nore functional inpairnments
visuglHgarnwigtasd meseryt Alsn, pagpitivealsiiaity, cogmting ingpaachaqnt aed the like, may
indi@fl ¥ 93 2 Rltn ol ohﬂP%ﬁ%g ' %@%ggnt &0 iR Efcutry in
unddrstagdih®Hode corenRaticl, RpALHand ios beybldg s@Rif hesth¥Bory, deficits in

anmount of Conpound | or a pharmaceutically acceptable )
plangigig; oxgRBizdT, gl@ﬁ(ats,jatm@ml f[)epglq&,lggddqfwgp dpfask coordination, difficulties

in expressing thoughts, difficulties in integrating thoughts, feelings and behaviour,

difficulties in extinction of irrelevant thoughts, or a combination thereof.

Svynthesis of Compound 1, including definitions

Compound I, including the succinate and malonate salts thereof, may be prepared as
outlined in WO 2005/016900.

It is understood that when specifying the stereoisomeric form, the sterecoisomer is the
main constituent of the compound. For example, when specifying an enantiomeric form of
the compound, the compound has an enantiomeric excess of the enantiomeric form specified.

In the present invention, for the pharmaceutical uses it is understood that when
specifying the enantiomeric form of the compound trans-4-(6-chloro-3-phenylindan-1-yl)-
1,2,2-trimethylpiperazine, as done in formula (I), the compound is relatively stereochemically
pure, e.g., the enantiomeric excess is of at least about 70%, at least about 80%, at least about
90%, at least about 96%, or at least about 98%, where, for example, an “enantiomeric excess
if at least about 80%” means that the ratio of Compound I to its enantiomer is 90:10 in the

compound mixture in question. In one embodiment, the diastereomeric excess of Compound
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In the present context, the terns "inproves",
“inproving", and the like, nmean to nmake better; to
wenwansgads I n sone instances, the termrefers tBCHDK2009/050107
enhancenment of cognitive performance as based on a
consensus battery as an endpoint (e.g., MATRI CS
Consensus Cognitive Battery'l$s overall conposite score,
whi ch is conposed of equal weighting of the seven
I(. Qoﬁ@'cﬁ/t%@rrﬁ%) 194t @aﬁra'bﬂﬁtr%")@ngﬂ@dsﬂﬁbdu@ 9§%a§f'lfehﬁglbout 97%, or at
i mproved cogni'tive functioning). The invenfion also
least et 8%, oviaerepefonadamplet P8Ut diagterroyierit i axeesdywéansdhitothe ratio of

Con%%ﬁg% :Jﬁ I(} g ? czg-?mg T‘g%‘gﬁ{%{}gﬂ{@ elif“{r&ﬁg% X g]p'?’ mlﬂgﬁglg{nﬁthylpiperazine is
95:st hereof to a patient in need thereof. In the present

context, the terns "treatnent", "treating", and the
| | dae cheienichis ewagéﬁ@ﬁmow BaY.¢- Hf bedaherningst asfdgperibed in WO

r e
200k BY RIS Skefoneatl Pt diaeaanunl ARG, (o gine
folloskyiag umaditiens) Cagihier: 5épum IDinéﬂtSecnﬂed rimobuffee] udemivhp c§7¢lb ldextrin in
55 sEeégfu of treatnments for a given disease, disord

diysioses hsehanat! Ady Spfame: Ak irieehermpge: 22 (C. injection:
0m’3§1I fo?@tseéo?ld§ Wl ﬁbﬁlgyoll T BioRS aﬁ‘gﬂftk&f()rnaltﬁﬁﬂl Qfm§l %s)ncentratlon

active COfT'pOl.In evi ate or I eve a synmpt
5001q/me dphis spdtéronCethpafndt Hes dirsease tige 9dapgoxionately 33 min, and the

o R e ool Br it DB SR i cxcoss o
Conﬁ’ioﬁﬁ@? haydé. 8 ObEl@EtcRhinE® AL ABed W]%g%‘sé‘ A€V MeliOhS 1995, 38,
be understood as the management and care of the

438%639%@%663’8&%11@1111;1@8)@ of conbating the disease,
condi t,j on or d sorQer an

D LT preSi SURSStR. PR b RGeatieeTy e MBI B2 el any

phaﬁwﬁwtaﬁﬂﬁ)ac@ptabwmﬂ 6BCHAPOSIA 1. Th&mﬂﬁﬁﬂﬁﬁg"e&ﬁﬁ@temtsuch salts are
"treating", and the like, also nean to cure or

crysiajlingi hydezen seccinaseswbieand g g malonate st of Gampound 1.

Nonet hel ess, prophylactic (preventive) and

Administration and dose of Compound I:

Compound I or a salt thereof may be administered in any suitable way, e.g., orally,
buccal, sublingual or parenterally, and the salt may be presented in any suitable form for such
administration, e.g., in the form of tablets, capsules, powders, syrups or solutions or
dispersions for injection. In one embodiment, a salt of the invention is administered in the
form of a solid pharmaceutical entity, suitably as a tablet or a capsule.

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

Solutions for injections may be prepared by dissolving a salt of the invention and possible

additives in a part of the solvent for injection, such as sterile water, adjusting the solution to
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therapeutic (curative) treatnents are two separate
aspects of the invention. The patient to be treated

WO 300923395 a mammal , such as a human bei ng. AsPCEBE2009/050107
herein, the phrase "effective anobunt” when applied to
a conmpound of the invention, is intended to denote an
anount sufficient to cause dd i ntended bi ol ogi cal
effect. The phrase "therapeutically effective anount”

desid® e 1@RB) {t86lidafoR of WP MMHoRTand NRIAOVERLIMe afhpules or vials. Any
i ntended to denote an anpunt of the conpound ttgat S

suitablef pidiiientconcenginedliyopsaden padl kit aney deadsided.z eychr ey émsaty agents,
sl ow or Qel f@é t he %@gr ession of a di sease, disorder

Presgy AR AHOS KR UG BERIS B8t om of t he di sease,
di 90k deily 86sceATnifoRRd 1 tAlc@aRH hS thcdBREise, it BEtably between about 2
i nvention relates to Conpound | or a pharmaceutically

and aloqus 56 s, @1 Beliuecn Hacnus dfanel gowl S Mg, Accrishnalys wihipes invention is a
metlgord g %aﬁr@/ Sr}:tolfggi?i’ve V%%E&fngﬁtt Qse d@&gﬁa&? th'ﬁfzeb\{ %?Illf%ﬁgglg:/e{éiﬁgmstermg

e
ognltlve unctl oni ng, SucC as and w
Conipouad (aér enghasuddeatitally fdcoptablecaginibicico€ ty:s butiwgit iimeed thereof,

whetsyh DB AT A8t 04 CSTARNaR 8RB LAI 2 e dEestse. § depveen about 2 and
aboﬁt%%rn?g,forfb%etaﬁ ShRlt8RALabL@% 59 2 medi cament for

I nproving cognitive tfunctioning, such as and w t hout
| i in s@hée ompodimeatspettheosmpdsaionnase, O nethodsafftf@trserfttioadmount of

a cognitjv ysfunction. .The i nvention so relates to
ConfppatLalshResipoliged Sor. O ACHTE 19 accopt abl 6

salif fifrhRF 88bodiRents RE tHRY @B bRNsS ordn&BEd 6RHMEMhehOthe amount

treating cognitive dysfunction. The invention further

of thsrcowipdesd golepouladDliis Gomed-phargraceut i cal |y accept abl e
S8 G S Dk SPUF Se rSRPMLL Fsgen. e amoun
of tHe@REIPBLHGS PImsIE)ZopbrENI&mea di sease invol ving
ps)fr(l: ﬁJ%hief ensaggﬂ)iltngrrlrtz of ?lfehciofl%%ts]i([igg,i Jsg,r (?; method of treatment, the amount
of the compound of formula (I) is from 4-6 mg, such as 5 mg.
In further embodiments of the composition, use, or method of treatment, the amount
of the compound of formula (I) is from 6-8 mg, such as 7 mg.
In further embodiments of the composition, use, or method of treatment, the amount
of the compound of formula (I) is from 8-10 mg.
In further embodiments of the composition, use, or method of treatment, the amount
of the compound of formula (I) is from 10-12 mg.
In further embodiments of the composition, use, or method of treatment, the amount
of the compound of formula (I) is from 12-14 mg, such as 14 mg.
In further embodiments of the composition, use, or method of treatment, the amount
of the compound of formula (I) is from 5-7 mg.
In further embodiments of the composition, use, or method of treatment, the amount
of the compound of formula (I) is from 7-9 mg.
In further embodiments of the composition, use, or method of treatment, the amount

of the compound of formula (I) is from 9-11 mg, such as 10 mg.
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di sorder, schizoaffective disorder, delusiona

di sorder, brief psychotic disorder, shared psychotic
wa@le@onstass and subst ance-i nduced psychotic di soPCEDK2@0/050107

affective disorder (such as, e.g., depression, bipolar

di sorder and mani a), Parkinson's di sease, a di sease

i nvol ving a sleep disturbandé, neurol eptic-induced

par ki nsoni sm and an abuse di sorder (such as, e.g.,

COGR M cABMBEIiniBhiS QF HRE RIS Bion, 31[&@ &Hkahad ﬁ?éh%%%nt thB@mount
invention further provides a method of treating

of theggnippimdeof fepailartbns (ragsblel mgd wi t h schlzophrenla
(efck@g%'], tbeg %&ﬁ%tlbcﬁi r%%fesd[(r)n i usste o Ithegmgthogl of & ga?ut | tctﬁ‘en the dose
mdléart@rwooée of frfim3b) 4 freC RlchraQ 4%@*53:51%! 6 R@anmgl 8)61% 9 mg, 10 mg, 11
a

2,2-trimethyl pi perazi ne or ar maceuti ca
mg, é% st Areoskd met ik ep askily fasis. ﬂamp&fﬁrrﬁédqemb@umméh@ gpse is 5 mg,
7 m quj éentlon further provides a pharnmaceuti cal
&3 onposftion conprising a therapeutically effective
ambw 8 padiculeosmboettitheht the dascibag IvacaLl bichhigyofaCeapdwlal Ieon a daily
.salt thereof and a pharmaceutically acceptable
basigdj uvant, filler, diluent, additive or combination

thegg %{Venﬁ&{ 'Hé Blu8Satd@RCME k?@lﬁ) ﬁ% ﬁi)ﬁ‘-iinﬁtﬁh?%%ﬂp}l/es.

enbodi ment e I nvention, phar maceut
accept abl e salt is a succinate salt or a mal onate

.. n one enbodi nent, the pharmaceutically
Exéﬁiﬁhﬁémﬂe salt isin the formof a crystalline
hydr ogen succi nate salt of Conmpound | or a crystalline
hydrogen nal onate salt of Compound I, e.g., crystal
Exampler al Rad diseastanbgelr fogeschizopbiemda evith| dogoitiGengefioitd, executive

r crystal form al pha of the hydrogen nmal onate salt of
Hﬂgﬁnd | . The succinate salt and nal onate salt of

Com&swmel fuaeEbri e iificlides PRoadsk N Sudl 8s Gefirgh &ftgdrizaln, mental
2005/ 016900. In one enmbodi ment of the present

flexibHipe apd dask coprdheniies andds C@Weﬁ%% q thg|dognain in which schizophrenia

patients have the most difficulties. The attentional set-shifting paradigm is an animal model
which allows assessment of executive functioning via intra-dimensional (ID) versus extra-
dimensional (ED) shift discrimination learning. A schizophrenia-disease-like animal model
with subchronic phencyclidine (PCP) administration plus washout period is applied. The
subchronic PCP with washout treatment regime appears to induce the most selective
impairment, with a performance deficit confined to ED shift performance only, indicating
that this specific pharmacological manipulation may model more effectively the executive
functioning deficits observed in first-episode schizophrenia patients.

Accordingly, the cognitive enhancing properties of a compound can be investigated
by testing whether the compound is attenuating the “attentional performance impairment”
induced by subchronic PCP administration in rats.

Methodology. In vivo assessment of “attentional set-shifting performance” was
conducted as described by Rodefer et al. (Eur. J. Neurosci. 21:1070-1076 (2005)), and was
based on a modified version of the task designed by Birrell & Brown (J. Neurosci. 20:4320-
4324 (2000)). Briefly, Male Long-Evans rats (Harlan, Indianapolis, IN) weighing
approximately 250 g at the beginning of the study in four groups (n=12 each group) were
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acceptable salt thereof is in a purified form The

term"purified forn is intended to indicate that
w@eovpassass | or salt thereof is essentially frerCDDK2009/050107

ot her conpounds or other forms of the conmpound (such

as polynorphic forns), as the case may be. In one

enbodi nent, the patient of tlse invention is suffering

froma cognitive dysfunction. In one enbodi nent of the

used. AYRPhAGINatihP o BRLEHY dodmN@lvirSithéR! {a80rcbEiQM & series of subchronic
cognitive dysfunction. In one enbodi nent, the patient

injeasfons loé HGR Entigdee, ilg. Jaorf salise tepicstrde fotHi dayphfodinivad by a washout

.pat i . L n.one enbodi,nent ,,.the patient. of .t.he . :
perifi0E i ayn PR B ok B RBLE R R imals were required
to dig"RRhpoeRé réwieverii fobd r&ardathhErf 4 slok€y) Nait tatRaEY (Ghikral Mills,

one enbodi nent, the cognitive dysfunction of the

Minpeppehs.i N LS /)h ugibarralben diggingtncdiun ewseied pdobpeths dimensional
cue.efﬁ%oggmﬁnbe% %SS&I ﬂ%Q%?as!@Sbo%(e s8¢l %9.5@ 93 (In?)ewgafloalﬁp paque barrier
consi'sting of a di sease invol ving a psychotic synp?o%
sepafainglonashirdofthe bsx fioaoihb ke (Adng the horpoxky @hé bexn
di sorder, .schi zoaffective di sorder, gﬁlusiona

di $Br e, gy itest ML Jragbe ROYIMGE? BIBFCd aHATEY [ §ybngIhprin the large
r - . K
o Sp Rt PEASE SRR, BB iy s o
potsdby gaidieg haddimglar, ayhicPawéd teonpe bickedsen aaceitbedasa had begun.
i.nvol ving a sl eep.disturpance eur ol.epti c-induged. :
Haby R B B PSS A ae G40 SO ol Shich Pab 1B gVith wood chip
bedERE AldAEnaRS B’ HYNEOLIRE aAPYSIRd RIIH s BANMUecABISRYs plabed in cach
one enbodi nent, the method of the invention conprises

rat’sadge.rip seasionythem tefrétsicving doethsuatdsdforCormprnin dN extoratsawere placed
o RSB H Bl 5 BRSPS T Rl R T e v
beddiRsTpaLbytcl varh @vehpChasRt.iITRdups dekappRRisBed with bait continuously
until the rats were digging reliably to retrieve the food rewards. At the end of this period, rats
were trained on two simple discrimination problems (SDs) to a criterion of six consecutive
correct trials: a problem involving the dimension of odor and medium, respectively. In all
discrimination problems, digging was defined as a vigorous displacement of the digging
medium, because the reward was buried deeply (about 2.5 cm) within the pot. The rats
therefore could investigate the digging medium with paws or snout before executing a "dig"
response, and these choices were not scored. Because the rats were allowed to sample the
digging media by touch before digging, they could have used tactile or visual characteristics
(or both) of the media to make their choices based on this dimension. All media included a
small amount of powdered Cheerios”, to discourage the rat from trying to detect the hidden
reward by odour alone. The purpose of this preliminary phase was to acquaint the rats with
the discrimination learning procedure and the two possible relevant dimensions of odor and
medium. The total time spent in this training phase varied (approximately 5-7 training days,
on average) depending on how quickly each animal learned to reliably dig vigorously in
order to find the food rewards. This procedure was developed in order to ensure that all

animals would reliably dig in a robust and consistent manner that would enable each rat to
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salt thereof is used for treating cognitive

dysfunction in connection with schizophrenia. In one
wenadodssrent , the cognitive dysfunction is Cl ACT/DKeWe/050107

enbodi nent, the use reduces a cognitive synptomin a

schi zophrenic patient. In one enbodi nent, the patient

has at | east one cognitive dynptom of schi zophrenia.

In one enbodi nent, the patient has two or nore

com?fe&ntihe 'eﬂt‘?resté’smlh QHE (Rf sc36Hh. Zﬁﬂl@ rtﬁ@ k@t seBSioH 8RS ﬂTﬁfeea'pBrommately at
he phrase "cognitive synpto “refers to th

leastchg n*'rqeks@lldwling:crqn(lrdétlomfgsnbchrvmc dyshgmathiPsM.s) and

ccho e reAl BRAE AT o G - O E5k E R plerdipdan- 101,22

trimeth@ghifferHehe (&l% drimes higlﬂ% skgfopiehitie (8% £§SRNitidE Thydroxyl-propyl-
di m ni shing, such as, e.g., in severity, effect, and
betagsygloderdan) wasg admimisiesed éhgﬂﬁd"ﬁ‘iﬁre’%ﬁ)t migk bafprs thejeshsdseian. Thefirst four

‘[r1al§n(:§{F anc% (ggcrﬁﬁﬁgtﬁdﬂqgodgtlﬁl e%bé g E&e‘rﬁ@t‘ﬂ%%hﬁﬁ%ﬁ& %aqtv%% allowed to

i sease as SCri
dig mcﬂmﬂzp@h teRidgss foli wthides the mpﬁrmt&;egarv\dmemgl An ther wagrcoided if the rat
i s mani festeg,as a decline in | east one
¥ Et

first deﬁ & ﬂt?r}lf@aﬁml nigiihg dirgdorr giglsthere gPoasiedog; tae ra glug first in
the Wbl yﬁdtn@le Y sHre u?ﬁetdefg ?ﬁeos‘?naﬂvﬁfzg@ﬁ of @@HPk B84 #3¢ 510‘[ permitted to

nmenor prob en1so vi ng executive function
find $l}[fe@>dd ofwgrd ac degithng pandl'sstog adntoagh uttilghe rdt neaghédua tititerion of six
di nrent aof the invention, the cognitive

m“ﬁ?%?ﬁﬁ@ﬁ?ﬁﬁ?@f (i.e., cognitive inpairnment(s),

COgRiat §iMBle ST 46066h QRSP fokPe®@ $TRAIFAibHhiHSGorR paralleling the
decline Tn a cognitive function or cognitive domain,

prOClegre useshpresiehdy (Birellrd mirowie JgN@upscco?rO%ﬁOr%@MQOOO) Rodefer ct al.

Newrogg)Fcﬁl %arlteg%gg ne%ﬁéﬁn%(%égn ﬁﬂ)l%gar tﬁt n;%d @%a@scrlmmatlon (SD)

betwe€ASAREMNGv@BHoRr @biweNMig@ingi Medik Bva. pre@ﬁeaautfdﬂmved by a compound
function), speed of processin soci al %nltlon
1

discamgngiign r(QD)owtl@ e 6URC DOBIEING AEMIHUS e ﬁhenla iah SO} drlntﬁﬁc@ a new
dlmétﬂlocﬂo@ ﬁ@ecwbtup {Vﬁyﬁ t L%@lréﬁ)llg] %re%lﬂ:q?ﬁggg{e%/]ﬁgﬁ} ?ﬁgoef the food

rnmen
rewzﬂ‘&y The CD problem was then reversed (ReVl), so that what was formerly the

unreinforced stimulus was changed to be the reinforced stimulus, with the irrelevant
dimension not predictive of the reward location. An intra-dimensional shift (IDS)
discrimination problem was then presented; the IDS problem was a compound discrimination
in which the specific stimuli within both relevant and irrelevant dimensions were changed,
but the relevant dimension (either odor or medium) remained the same. The IDS problem
was then reversed (Rev2), so that what was formerly the unreinforced stimulus was changed
to be the reinforced stimulus and with the irrelevant dimension still not predictive of the
location of the reward. Then the rats were presented with an extra-dimensional shift (EDS)
problem in which the formerly irrelevant dimension became the relevant one and the
originally relevant dimension no longer held predictive value. Finally, the EDS problem was
reversed (Rev3) such that what was formerly the unreinforced stimulus was changed to be the
reinforced stimulus.

Data Analysis. Based on previous data (Rodefer et al. Int J. Neuropsychopharmacol

9:S140-141 (2006); Rodefer et al. Eur. J. Neurosci. 21:1070-1076 (2005)), it was
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indicate deficits in attention, disorganized thinking,
slow thinking, difficulty in understanding, poor
w@engast4pat i on, i npairnment of probl em sol vi ng, PEDDK2009/050107

menory, deficits in planning, organization, deficits
in mental flexibility, deficits in task coordination,
difficulties in expressing tiBoughts, difficulties in
i ntegrating thoughts, feelings and behavi our,

hyp&hédiic@utiat egbbmoRxt POet 'a@[ﬁuﬁitra'tlbﬁ e%ﬂl@”%el&&ﬁi‘éghtﬁlpa]?rEDS task
a conbi nation thereof. Synthesis of Conpound I,

perfomeinod i Thgs deki wamlmdswmmsluﬁmglperﬁonnmcdl(trgtls the:rlterlon) of the rats

ccignat nate.sal ts thereq
e ST R RO e BB oR B8 b 4 pficis M BiaBLRRER N win 2
betwMIBRUGBAS idcYdrd gm@d@ﬁmﬁatﬁfne@b‘g@ﬁae k& frofedBtmeRi§and the problem x drug
stereoi somer is the main constituent of the conpound.
intergotione Xamptreqni viosiecisp geisf Pongnalmses naerei sulreaguentfyoupadofo test mean
dff t he compound, the conmpound has an enantiomeric excess
S Che enantioneric formspecified. In the present

I NYRBEARIdIn of Resitiike phar maceutical uses it is
understood t hat when specifying the enantiomeric form

of Effset cdnphwhipnicafR(e? 4rqagmem) or dutghpsmim G réragimeny | produced a

f
sinfisfe Rl FRRDRRSERTAI Ry, BCABNS 1P, 1958l bho ok not o
s1gntff¢anterﬁa1ﬁtdffeﬁefolr Pre@kelsst b@ncmﬁora(F (le asz)ﬂab@utp%m Hte interaction

| east about 80%.  at Ieast about 90% at | east. abou
betwegypregreatgent g%lrggm Abigk dispgTRINHpEY RO lpg]rvv@(sagﬁljﬁéant élf] (6 132)=4.04,

p<0. OE %ﬂf&?@d ';ﬁ)&gﬁ&eﬁﬁa}i&% sarEVéa?é?lsé %Q%nﬁglﬁeré%g%t&%t PCP and

rati o of oun to 1ts enantioner
salirtchecataogmo ald oniyxﬂnl.the tniahs q:lqaﬂed anrea¢ncrotesoe Mbthdi B tliscrimination

he ere Compound!l (i.e.,. the i
pron (r AL b ' e HieT daomheinNiroaH, hesistiaty oL,BGp-induced
1mpzﬁ§r(@ntiﬁn ﬂrfﬁ?sstto @Retdn 8 Yy O tRd oih%ﬁﬁfscﬁﬁ%hog%{%lmtq%g’ps>0.05).

for exanple, 90% di astereomarl C excess neans 't hat
Thus, athese (ﬂata(:@mppnywd putt drypothesis that subchronic PCP-administration would

seleC[ }?fj‘rﬂéﬂ(ﬁlgﬁﬁg %ﬁ]é ?rggmggngeS phenylindan-I-yl)-1,2,2-tri

Effects of Compound I. Next tested were the effects of Compound I dose on reversing

the PCP-induced deficit in EDS function (see immediately above). These analyses revealed a
significant main effect of discrimination problem (F (6, 198)= 20.54, p<0.01) but not of
Compound I dose (F (2, 198)=0.23, p>0.05). However, there was a significant interaction
between Compound I dose and discrimination problem (F(12,198) = 2.07, p<0.05).
Bonferroni post hoc comparisons revealed significant differences (see Fig. 1) on EDS
discrimination performance between the PCP+vehicle group and both the group treated with
1.25 mg/kg Compound I (t=3.09, p<0.05) and the group treated with 2.5 mg/kg Compound I
(t=3.80, p<0.01). No evidence was found that either dose of Compound I impacted behavior
on all other discrimination problems (all ps>0.05). Thus, Compound I significantly
attenuated the PCP-induced deficit in EDS learning across both doses examined.

Effects of drug on time to complete task. Apparently Compound I produced a delay in
task completion. A one-way ANOVA (F (2, 33)=11.95, p<0.01) revealed that these time
differences were significant. Rats that received 2.5 mg/kg of Compound I (M=3.33 hrs,
SD=1.5) took on average significantly longer to complete the set-shifting task than did the
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95:5. The enantioneric excess of Conmpound | may, e.g.,

be determ ned as described in WO 2005/ 016900, which
weioefibigsi s by fused silica capillary el ectrophOr/BER2®9/050107

(CE) using the following conditions: Capillar: 50nmID

X 64.5 cmL, run buffer: 1.25nmM b cyclo dextrin in

25mM sodi um di hydr ogen phospglate, pH 1.5, voltage:

16kV, tenperature: 22 0C, injection: 50nmbar for 5

rats BRERRESed 125 @5d/k OB CERAbsMY Iivedeo PhfsayDAet; @63 RH<0.05) or vehicle
192nm sanpl e concentration: 500my/m. In this system

treat@brppoui=]. Kadira BEBASI dn4 86.nmp<601apBabxiimatetsivaB 1.25 meg/kg
Conffighn 4" id dfy AR, FORBHRET olEaBiel OB G190, p-00s)

Obs@@ﬂﬁkﬁiﬂrﬁﬂlgFes@@Nthaﬁ cgmgﬁtt@d defaicd Medpaforalesd Gh ibRek bNactivity with

Bges et al, J. Med. em 1995, 35, 4380-4392 (page )

pause3gigring i ththtesting ierpd. Thus: Hespicesighificanbeatirgating the PCP-induced

deﬁaﬂ ALABGCE ld%)ée% lf ldyuggglgoe B{oﬂﬁ{;e“a iﬁaje%s%dlsg Iiol‘fld&rgpcifyq. Yet, these increased
pharmaceuti cal 'y Tacceptabl'e salt of npoun .

timebalid hotrihipaaigvexainglcasicplin EDShorsahdrIaskr ghasdsy sMatdov&re animals with

hydrogen succinate salt and crystalline mal onate salt i
longgf teg,pRseIARPETIOs Iy hisrR OPSRTY BhPIEN Uy ity peadoriBialig With animals

: o r o 1 1 . i .
G ERRRG o1 il IEOL Rty ST e i o
pharpmcelogerladdmypovadd t he salt nmay be presented in any

? gﬁn%grlft%lsgg{ glpga%ri%ezgég?rz rr?e nlﬁl atcr@ir ctg)legaé}r %&gdhbl}a{vg btegrel shown to be
incfReiW in0RScrfihg PCIREE R %%tﬁeﬁﬁoﬂaﬂ%@ﬁ&ﬂn%ee WReRBBen acutely (see e.g.,
enbodi nent, a salt of the invention is adm nistered i'n

Rodefige f oetm ofala sdR0@B)phar weoedt({(0BSS)emrhlpyo-3-phenydindyn-dgy1)-1,2,2-
o R B SOPRES s BATREY lQhul P EPRRAERL i s
learning across both doses examined. Although select doses of trans-4-((1R,3S)-6-chloro-3-
phenylindan-1-yl)-1,2,2-trimethylpiperazine appear to increase the amount of time for
completing a task, the increased times did not affect the accuracy in EDS or other task phases
of test and such increased times may be due to other unknown variables. Thus, the overall
findings of the above rat attentional set shifting test are indicative of trans-4-((/R,3S)-6-

chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine having cognition enhancing properties.

Example 2 in vitro antagonistic effect of Compound I at 5-HTs receptors

5-HTs receptors have been associated with cognitive enhancing effects in both normal
and disease states. The in vitro antagonistic effect of trans-4-((1R,3S)-6-chloro-3-
phenylindan-1-yl)-1,2,2-trimethylpiperazine (Compound 1) at 5-HTs receptors was assessed
by the following radioligand binding assay.

HeLa cells stably transfected with the human 5-hydroxytryptamine receptor 6 (NHI,
Nov. 1994) were cultured in screening plates. When reaching confluence (5-7 days), cells
were harvested in ice cold D-PBS (Dulbecco's Phosphate-Buffered Saline) using a cell
scraper, centrifuged at 1000 rpm for 10 minutes and re-suspended in 1 mL D-PBS per plate.

Cell membranes were stored at -80 °C.
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the art. Tablets may thus be prepared by m xing the

active ingredient wth ordinary adjuvants, fillers and
wa@ledonasi4ss and subsequently conpressing the m xPCr/BKR009450107

conveni ent tabletting machine. Non-limting exanples

of adjuvants, fillers and diluents conprise

cornstarch, |actose, talcum20magnesi um stearate,

gel atine, lactose, guns, and the |like. Any other

adiBeyRRtheXixpaeficht ¥MRmbRHRH W%?e GALIAY ARG an@rh‘aﬁﬁ enized in ice cold
preservatives, etc., may al so be used provid fh

50 mMeYREY buff@nmié_t? bl using arh Ujtrve Taizat vbomﬂ@nWr é}g@’s VlVerke GmbH &
o R S48 el it BIOuRY sl Ur oot Y iuied n

50 niMrtRISfbutRepEOl v ent for inj ect| on, such as sterile
wat er, adjusting the solution todeS| red vol une,

st évliqupls sonsinting of ke pdolest p@np@rmd/whal/mrhg)emﬁ%dptpéb raglio ligand,

PR T Ok T e "Moo Fuliohidsd EoRRID JGaRt ctnat: G

HeaRE@SE MYk oIe Dentati O%hﬁéwsl %mecr%alﬁp ']jld)s%ie@lGGSﬁ%ﬂt §80 ﬁLCmembrane
The daily dose of Conpourid | calculated as the free

suspbwtm (l0sus Gintlalsteye etibwehatal® 6 dor 320 anitesh oBd)uIﬂShgagd Wms separated
n

3. and apout Accor di
frony ﬁse 13%?% Shirationzpn o H%COS{%W%%% %gl\%deg ﬁ??@%ﬁ@ Hamden, CT).

Fllte'rsr%fer WBiedasifes Wilht®d HEN&L b1 SORANSTRES buffer pH 7.7. The filters
adm ni stering Conpound | or a pharmaceutically

weradnah inireitesaBY °€hhﬂfe®fadtlmoa P AptdPhase Supné‘éck Pedhie Eﬂmer Wallac,
Ga1tyqrgtéurg,a@ qu‘gi)%%/q/\g(gﬁ? e&lblglft rgﬁg%alk;l"g aulxg 5 ?gr&?ns E mer Wallac,

Gaith@bkmaeNVIEl 018A X oahdr ARQUhinak. M. | n some enbodi nents
of the conposition, use, or nethod of treatnent the

andetd adite mpeudetermined | usineaT&AS duiffoneandr sen-pppsfic binding was
bet ween. 4 furth
cercg G S o foE P e B P kat A o PR Rkt Ty et
4-p11§\zfr1ctyﬂelfq?-@['fﬁ?)%1(}g [Ahdb&kMIsavalbly, Denha®m 4-12 ny.
ICso values were determined by non-linear curve fitting using XIFit (IDBS), and K;
values were calculated from the Cheng-Prusoff equation:

K;=1Cso/(1-[L}/Kp),

where [L] is the concentration of radioligand and Ky, is its dissociation constant at the
receptor, derived from the saturation isotherm.

The K value for three different batches of Compound I were 0.78 nM, 1.4 nM and
0.84 nM. Compound I therefore shows a potent in vitro antagonistic effect at 5-HTg

receptors, indicating a cognitive enhancing effect.

Example3  Rat disease model for schizophrenia with cognitive deficits

It has been demonstrated (Grayson B. et al. Behavioural Brain Research 184 (2007)
31-38) that sub-chronic PCP (phencyclidine) treatment in combination with the novel object
recognition (NOR) test is a useful model for detecting compounds with therapeutic potential

in treating the symptomology of cognitive dysfunction associated with schizophrenia.
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In further enbodi nents of the conposition, use, or
nmet hod of treatnent, the anmount of the conpound of
wo erooada93 1) is from5-14 ng. In further enbodP@ENK000/050107
the conposition, use, or nmethod of treatnent, the
anmount of the conpound of fornmula (1) is from4-6 ng,
such as 5 ng. In further en2ddi nents of the
conposition, use, or nethod of treatnent, the anount

of ThhevoRMRQUREs BEr bRl ddstdibd i "tkﬁmﬂﬁ)v@ dBd REEhcBYGrayson
7 ng. In further enbodi ments of the conposition, use,

2005r met hod of treatnent, the anount of the conpound of
In furt

b eiaB o PP R nb ol ARt R SMIRARE o idenica
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((lRu?s% techlethe3-planybadant 1 -y ela2. Anme thybiparisng odeb-2.5 mg/kg, s.c.) or
clozapine (2.5mg/kg, i.p.) in sub-chronic PCP and vehicle treated rats. Data are expressed as
mean £ s.e.m (n=9-10 per group) and were analysed by ANOVA and post-hoc student’s t-
test. Statistical analysis showed a significant difference between time spent exploring the
familiar and the novel object *P<0.05-***P<0.001.

Rats treated sub-chronically with the vehicle spent significantly (p<0.001) longer time
exploring the novel object compared with the familiar object (Figure 3). The ability to
discriminate familiar and novel objects was abolished following sub-chronic PCP treatment,
whereby there was no significant difference in exploration of the novel and the familiar
objects (Figure 3).

Acute treatment with clozapine at a dose of 2.5 mg/kg significantly attenuated the
sub-chronic PCP-induced impairment such that a significant increase in time spent exploring
the novel compared with the familiar object was again observed (p<0.05).

Acute  treatment  with  #rans-4-((/R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-
trimethylpiperazine at all three doses (0.5 mg/kg — 1.25 mg/kg — 2.5 mg/kg) significantly
attenuated the sub-chronic PCP-induced impairment such that a significant increase in time
spent exploring the novel compared with the familiar object was again observed. The
attenuation was even more pronounced with treatment with trans-4-((1R,3S)-6-chloro-3-

phenylindan-1-yl)-1,2,2-trimethylpiperazine than it was with treatment with clozapine.
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Accordi ngly, the'cognitive enhancing propertieés of a
(2. Smgﬂqgo upd ouanb-}gérqnmggtHCg’aur@ded rats on the total number of line crossings in

the novel object recognition task. Data are expressed as mean * s.e.m (n=9-10 per group) and
were analysed by ANOVA and post-hoc Dunnett t-test.

Rats treated sub-chronically with PCP showed significantly (p<0.05, compared to
vehicle) higher locomotor activity, whereas the locomotor activity was significantly reduced
(p<0.05, compared to vehicle) upon treatment with #rans-4-((/R,3S)-6-chloro-3-phenylindan-
1-yl)-1,2,2-trimethylpiperazine at the highest of the doses (2.5 mg/kg). No significant effect
of the other treatments on locomotor activity was observed.

Thus, the overall findings of the above NOR tests are indicative of trans-4-((1R,3S)-
6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine ~ having  cognition = enhancing
properties.

Example 4 Preparation of immediate release film-coated tablet intended for oral
administration I

Pharmaceutical Development

A study of the compatibility of the excipients and compound of formula I
demonstrated that the components used in the tablet formulation were compatible with the
compound. Based on this, a traditional wet granulation, tabletting and film-coating process

was developed using standard methods and excipients.
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Croscarmellose sodium 30 3 30 3
Talc 40 4 40 4
Magnesium stearate 10 1 10 1
Weight of tablet core 100 mg 100 mg

Film coating:

Opadry Y-1-7000 white 25 2.5 25 2.5
Water, purified’ q.s. - q.s. -
Weight of film-coated tablet | 102.5 mg 102.5 mg

Description of Manufacturing Process and Process Controls

The method of granulation is a traditional wet granulation process using copovidone

(Kollidone VA64) as a dry binder and water as granulation liquid. In the 10-litre PMA1 high

shear mixer the process is as follows for a 2 kg batch:

Mix compound of formula I succinate, anhydrous calcium hydrogen phosphate, maize

starch and copovidone for 2 minutes at 500 rpm.
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A flow diagram of the manufacturing process and process controls is shown in figure 6.

Unexpected effects of binder in the tablet formulation 1

In order to optimise the agglomeration process, two different tablet formulations was
produced and their effect on the chemical stability of compound of formula I was evaluated.
The composition of these tablets is given in table 4, and the manufacturing process,

was similar to the one described above.
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The use of copovidone as binder leads to tablets with better pharmaceutical technical

5

properties, e.g. the cabability of producing harder tablets with low loss on friability without

compromising the disintegration time, as demonstrated in table 5:
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FuriirRiis, B S ERRER BRhasitaf PGl s LY A ferspapegonsirated
in tabler®li ngs of the above rat attentional set shifting

test are indicative of trans-4-((l R, 3S)-b-

chl oro-3-phenylindan-1-yl)-1,2,2-trinethyl pi perazine

Tabllg%vf)%nﬁ);%gglo% :og 0 CB@@{AG Cf?@mﬁfl c% n?%: }nEf&?rﬁgll Eﬂlé \!vﬁ]ere

lndmﬁﬁeﬂﬁ@m$a§mHmoha&&mEdebﬁﬂwec&ﬁ@ﬂﬂﬂ®5®bhﬂE$@NNMHimbb4

o S A R ompostiion (70} o7 compound of Tormula T
Copovidone Maltodextrin

Initial analysis <0.05 <0.05

After autoclavation 0.91 1.1

80°C for 48 hours 0.99 2.0

80°C for 120 hours 1.4 3.7

40°C/75%RH for 3 <0.05 <0.05

weeks

60°C for 3 weeks 0.95 1.41

Example 5 Preparation of immediate release film-coated tablet intended for oral
administration 11

Pharmaceutical Development

A study of the compatibility of the excipients and Compound I demonstrated that the

components used in the tablet formulation were compatible with the compound. Based on



and di sease states. The in vitro antagonistic effect
of trans-4-((lIR, 3S)-6-chl oro- 3-
w@b@ogbismtian- |1 -yl ) -1, 2, 2-tri met hyl pi perazi ne (EonpE20vd/050107
) at 5-HT receptors was assessed by the follow ng
radi ol i gand bi ndi ng assay. HelLa cells stably
transfected with the human 29hydr oxytrypt am ne
receptor 6 (NH, Nov. 1994) were cultured in screening
this, R t@éd%%na%@ﬂgrﬁﬁﬁ&t'fﬁﬂ" b Oé MEINGIE-Enifie PYRs whSddveloped using
‘were harvested in ice cold D-PBS (Dul %ecco S
stang@ivd epitends 2Bd £k @piettsSal i ne) using a cell scraper,

Descerturif ed at ],[OOO rpmfor 10 m nutes and
4%8@62%@%8%—1 nL D-PBS per plate. Cell menbranes
e (Rnipofh®Hisdbrm@ el aBahegiatehele@eBi-8a0dd tablefiafeAB&S for oral
were qui ckly thawed and honogeni zed in ice cold 50 nM

5  admiymyttignf Fabictpeprpaiging gempguaghoifiorrulatup faxexample are made in two

stre@e?l{gog%r%na%kpé 'H@ e#régl}e& { ﬁga@‘ﬁ%er ) rpegﬁrtld gﬁ‘ Fﬁ[lﬁl'iflg Bwhite film-

coated)tﬂbmlﬁlﬂi&pm:liteddiziblﬁo@dushrreﬂiﬁamﬁ‘daﬁ'ﬁﬂés Onbiérfsedengahb, udh as 2, 3, 4, 6,
uots caonsisting of 10 nL test
7,8 c‘)or}ﬂohhdilt bb &1 /Bt e drPreparcgn fie 8w Ba1Chand,
Co E%Q%QEBHLSD (| Wme% - 3H] Lysergic acid, diethylamde)
041, 1 nMfinal; GE Healthcare, Hillerd,
10 De i@ ckmpésanrdfyheﬂua’eheSr?ajnr@l anddirep aﬁsgwanlnbld\sﬁh irhble 7.
menbr ane suspension (10 ng final) were incubated at RT
for 30 m nutes. Bound |ligand was separated fromfree

Tabﬂelm&qp&m&ﬂ éﬂtﬁlﬂét‘s ors g afld 3%@ Ralcidnh ph@srp‘m&tfsﬁmﬁﬁld}@c h

3u (Tontec, [ters were washed

with 0.5 ICe COI Quﬁﬂﬁjﬂy’bﬂ[ﬂhlﬁ buffler pH 7. 7 Tieferenceto
ters were dried (20 mnutes (37 0¢) before add|liqn,:
Namerinaﬁfhie@hase Super Nl x (Perkin El ner 1%}@tllac Stinfita

Gai t hersburg, M, U g\)m nd de ed iln a McroBeth (r)
Tri Lux 1450 (Perkin r Wil | ac, Gaithersburg, D,

DRUGSABIOUWEEr for 1 |m nute.

Compound I, succinate 3.333mg  |6.667 mg [Active ingredient |In-house spec.
Corresponding to Compound I 2.5 mg S5mg
EXCIPIENTS

Tablet core:

Calcium hydrogen phosphate,  40.000 mg [80.000 mg |Filler Ph.Eur.
anhydrous

Maize starch 20.000 mg [40.000 mg [Filler Ph.Eur.
Copovidone 5.00 mg 10.00 mg |Binder Ph.Eur.
Water, purified” q.S. q.s. Granulation liquid |Ph.Eur.
Cellulose, microcrystalline 26.17mg  [52.34 mg |Filler Ph.Eur.
Croscarmellose sodium 3 mg 6 mg Disintegrant Ph.Eur.
Talc 1.5 mg 3mg Lubricant Ph.Eur.

Magnesium stearate I mg 2 mg Lubricant Ph.Eur.




Total binding was determ ned using TRI'S buffer and

non-speci fic binding was determ ned using 10 niV
w®20ebasiies | - (4-f1 uorophenyl )-3-[1-[2-(2-i m dazedT/dKe@0A50107

|-yl )ethyl]- 4-piperidyl]-IHindole (H Lundbeck A/'S

Val by, Denmark). 1C50 val ues were determ ned by

non-linear curve fitting usi3®g XIFit (1DBS), and Kl

val ues were cal cul ated fromthe Cheng-Prusoff

Reference to

equation. K = ILbngﬁatﬁ%géqﬂht whefe [L] 15 the
Stamdard !

concentration of rg nd and KD|is its
Name df Big@dieatt i on const gnt at the r ecept gfftunctger i ved f

the saturati on i sotlh Ktvralue—for—three
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?'C'ééérpour A

nM

UM were 0.78 nM 1.
—ant— 084 Conpo ore blﬂuvvo a potentin
Weis S e RYSHF ot | T
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i ndicating a cognit cing efflect. Exanple
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1Wet at
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al .

cognitive
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lesearch 1
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rated (
84 (2007)
ne) treatnent

ayson B. et
31-38) tha

in

e novel (
del for (

conmbination with th
consigiggfi s a useful no

Hyprosagfant fiﬁh%ﬁ)%@S? LEQE | Brsideoct
ia. T
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Tltamﬁﬁlod‘lbﬁhé le rial. @'7!31 OUF

time exploring the |dent|cm
acqui sition phase. |Figure 2
time of identical qgbjects in
Watett perifi@vel obj ect regegniti or

bj ect recognition (N
etecting conpounds w

200 B YR ©
B 287 0 O

aft t equi \pglgpt
ﬁgg{%{g s,ﬁgﬁAlggd B) ih gale

shows the nean explofation
t he acquisition phage of
q.bask ( Hyent Ph.Eur.

R)
th

R
ﬁhb@uq.

Weight of each film-coated tablet|{102.5 mg  |205 mg

Magnesium stearate q-S. q.S. Lubricant Ph.Eur.

" The current pharmacopoeia is used

2 Volatile material

The batch compositions for a representative batch size of 10,000 tablets are presented in

Table 8.



10

foll ow ng acute trans-4-((IR
35) - 6- chl or o- 3- phenyl i ndan- 1-yl)-
wd 29233493 et hyl pi perazine (0.5-2.5 ny/ kg,
cl ozapine (2.5my/ kg, i.p.) in sub-chronic PCP
vehicle treated rats.
s.e.m (n=9-10 per group) andiwer e anal ysed by
and post-hoc student's t-test. Statistica
exploring the iden objects in

ical he acqui Si

S. CPQT/DK2009/050107

and

Data are expressed as nean

ANOVA

anal ysi s
TabR RowseL E&n?dsﬁmnffb{; Alh- cgﬁtttfl ?a.‘b%@a‘td’h di2d"R), G0RAbets)

tion

Sbhaaé |n any group Zvaemtlon trial. Fﬁguae 3 shows
I’f dl ’étfentl on phas¢ %’fl”?@fe éo‘?/é‘[ &’6’61 et “f”ét%gm”f"w (per tablet
task (NOR) fol |l owi ngojacut el fhanss4 (s core)
((i1?,35)-6-chl oro43-pheny| i ndan- I-vI -1,2, 2-tlri net hyl
Teblsteazi ne (0. 5 2.% ng/kg,|s.c.) or c ozapine
{29 Enrne/l Ll crih_ ~h ni o~ nr*nn ol
C?PEQP@%OﬁgW@uEﬂhta ggggexpréggéd as we§ﬁ67 n%333
shddnitelO per group) [and werp anal ysed py ANOMA and
post-hoc student's|li test{ Statistical analysis
Calvowpe diydrogemyni f i cant0dDof ef 4he0 bet weph0R.00re spR00
xph or i the fam liar and| the novel pbject

pﬁg%%MGSI%Wd PY. 001| Rats tfeated sub-thronical{ly with
Mdige #gdhcl e spent $pgnod! capd.boo ( P<0. DiJo.00 ondero.dooe
exploring the novel object| conpared wth the flamliar
C@pp@done( Fi gure 3). | PA® abi| 509 to di sptdthdnat ¢ 5.00

- frt—hovetTobrectsrwas—abot+sped—Fotawhg
V@ﬁﬂ?eh?ﬁﬁﬁﬂ: PCP tredthent, | whereby t hefl& was no
CRIIA05, Wh@Dbry ShIhET €REE 7T N EX@IPr at 1 on §33 4ne noxel; and
the famliaf objecls (Figufe 3). Acutp treatment with
wamzmmﬂheeaumandose36f 2.5 ﬁg/kg sign 6®cantly 3

nnnnn ho hl e A~ H it onech

19 CIIUGL Cu l. LILA ™S OUIJ LI AL Y2 I IIUU\/C II’JU.I LI A= L SULUTI
?ﬁat a significant jﬁcreas 15% time soé%t explo¥§ng
MA@ chomelcacR@par ed[wpt h tThertamTrar phject wasy agarn
observed (p<0.05).
Weight of tablet core 100 mg 200 mg
Film coating:
Opadry Y-1-7000 white 25 2.5 50 2.5
Water, purified’ q.s. - q.s. -
Weight of film-coated 102.5 mg 205 mg

tablet

Manufacturing process and process controls is as in Example 4.

A flow diagram of the manufacturing process and process controls is shown in figure 6.

Unexpected effects of binder in the tablet formulation II

In order to optimise the agglomeration process, one tablet formulation (2.

binder was produced and the effect of binder on the chemical stability of

5 mg) for each

Compound I was

evaluated. The composition of these tablets is given in table 9, and the manufacturing

process, was similar to the one described above.



Acute treatnment wth
tr"s-4-((7i?,35)-6-chl oro-3-phenylindan-1-yl)-1,2, 2-

WO eooaasday3d pi perazine at all three doses (0.5 nB¢'RDK2009/050107
1.25 ng/kg - 2.5 ng/kg) significantly attenuated the
sub-chroni ¢ PCP-i nduced inpai rnent such that a
significant increase in tinm2spent exploring the novel
conpared with the fam liar object was agai n observed.

TablEREBALR SRS d/iﬁiﬁmeéb%fbd%l@ts WIW&%%‘[ WinldBrs (Batch size 10,000
treatment wth trans-4-((l R, 3S)-6-chl oro- 3-
tablgghenyl i ndan-1-yl)-1,2, 2-tri met hyl pi perazi ne than it

SFRBEE of adn ni strgtjl’gﬁ with

i AT R 35)-646 0 0
T tan 1 -y1)- | 2 oty mbt byl pirsr dad i (85| 5° &/ e
ng/ kg, s.c.) or cl orepirmerd)2 | srig¢ricgre)i | pibjerenra)he tablet core)
di scrimnation index in sub-¢hronically PCP treafed

rats. Data are expfessed as fhe nean $.e.m (n=9{10
rmdl@R noand wer @ janal ysed|[gsi ng ANOVA T ol | owed 4by
post-hoc Dunnett's|t-test. The discrimination ingex

vigblosiconel fi cant | y p<0 05 conpar ed with vehicle

L;III UIII ¢ tl Cal 1 it V‘Vi‘cl
t%népoélflflé’gforﬁ}é‘l EI gﬁl fgl cant | y 3(3 <0. 05 - 3;’30 01, 333
Goepadted with PCP) |attenuated upon treatnent with
trans-4-((1 R 3S)-6-chl oro- 3-
;ﬁﬁémym.hydmgen yl ) -1 48.69- t r i mptbpi per a20hé at t\wdoép
I{:I('ious mglkg - 2.5 mg/kg). This is in
cp rasf oY 8at ment with cl ozapi ne where no

gint klheednt ef fect [ab.38he tre¢apment (2[5038/kg) 190.33
ohserved | oconnt of F](‘TIVITV Ei gure 5 shows the

é’frﬁgﬂ.ﬂiétti@edééﬁﬁmi St étq on wi t i OtOr ans- 4- @IOR 39) - 0.0

—chi UI 3= pllcuyllll 1 |-y|) 2=tr+met |y|p| pet ne
‘%ypé 13" /kg, S. (ﬁ)cﬂor clolgplne (2.%mg/ kg, 1. )6)‘don
%@héom caIIy PCPoty eat ed atgs on the=5toot al num‘gqy
of line crossings ifn the novel object fecognitio

tMetkylcgilascar e expl@dsed as m@dh s.e. MO(h=9-10 pérd

WWW—; oSt i
Cellulose, 25.2 25.2 25.2 25.2
microcrystalline
Croscarmellose sodium | 3.0 3.0 3.0 3.0
Talc 1.5 1.5 1.5 1.5
Magnesium stearate 1.0 1.0 1.0 1.0

Weight of tablet core 100 mg




Rats treated sub-chronically with PCP showed
significantly (p<0.05, conpared to vehicle) higher

wo owomnsi4eF activity, whereas the | oconotor actPeI/DK20a950107
significantly reduced (p<0.05, conpared to vehicle)
upon treatnment with trans-4-((IR, 3S)-6-ch{oro-3-
ph@y{ndanl - yl)-1,2,2-trim83hyl pi perazi ne at the
hi ghest of the doses (2.5 ng/kg). No significant

TabRT0&%ht. oﬁat&lh@or% flont JreAMORALS (MWlek %@1@&1@&%@1@ BinﬁértsXBatch size
was observed the overall findings of the above

IOOQQFﬁﬂ@Qts ar e |nd|cat|ve of trans-4-((lI R 38)
| | | 2 9 H ni naor o= o
bll UIU J 'JIICI IIUO.II 1 yl} M, &, & LIIIIULIIyI'JI 'JCI ALl 11T
Sﬁg ﬁg cognltlcg' efffanci ng properties. Exanple 4
Ingrelgh@t i on ot [impelple T el eass, fre) aat Bo%, LAPRLRF tablet
intended for orlal adnm nistration Phar macgeuti ca
Devel opnent A qtt@llyt afet he comphtibility of carae
exci pi ents and |conmpound of fornula | denongtrated that
the conponents |used in the tablet fornulat|on were
FopnRRakibPhe -WM th & he conpounflg Based on thipy a
traditional wet] granulation| tabletting angd
Tﬁbkh@ﬂ@atlng prlocess was deueloped u5|ng st andard
1U i IIL D LJCDb I UII UI LII UU uuut ThC
Cgl&gr%l&ﬁnoﬁgfmqﬁ%r r‘fﬁfa I is for?rﬁ?at ed as i mg | te
Ikedcaage fil mcagated tablet | ntended for orAl
adm nistration| Tablets containing conpounfi of formila
Caldiym hflogex any|49-66r e made | #0000 st rengt hs40.66and 7
.rhe duct| contai ning conpound of forpula | is a
p%%P#MB IﬁW‘?coated tabl et engapsul ated i n al browni sh
M#£ge Qachl capsulleo 33X her strepgbhs, such as| 2038, 4, 6,
8 9 10 11 142 13 or 14|y may be prepared in the
Syelivee manner . 5.0 0.0 0.0
Copovidone 0.0 5.0 0.0
Maltodextrine 0.0 0.0 3.35
Water, purified’ - - -
Cellulose, 25.2 26.2 26.0
microcrystalline
Croscarmellose 3.0 3.0 3.0
sodium
Talc 1.5 1.5 3.0
Magnesium stearate 1.0 1.0 1.0
Weight of tablet core | 100 mg 100 mg 125 mg

The use of copovidone as binder (Formulation No. 6) leads to tablets with good
pharmaceutical technical properties, e.g. a relative long disintegration time permitting the
tablets to be swallowed as whole tablets (as demonstrated in table 10) and acceptable stability

data (as demonstrated in table 11):



Conposition The conpositions of the tablets 5 ng and 7
ng are given belowin Table 1. Table 1. Conposition of

wWo 200bas=9d ng and 7 ngTable 1,
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Some differences in the stability of the products containing different binders can be seen in

table 11 (next page).




Conpress the granulate into tablets on a tabl et

conpressi ng nmachi ne.

wo 2dopt1 853

er,

Filmcoat the tablet cores in a
usi ng the process paraneters gi VBOI/DR2009/050107

table 3. A flow diagram of the manufacturing process
and process controls is shown in figure 6. Unexpected

effects of binder
to optim se the aggl onerati on process,

in the taBlset fornmul ati on |
two different

I n order

Tabl‘équ%cofr@Bgmbl@Bf Qispaa PrQeHERG AN Gjlﬁfféreﬁf Elﬁ&érs M used,

hen cal
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fornul a

was
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el za 10’ AYaTa) t.ahl et e\ Th use nf Fal \po\vli done as b: ndur
Inifabarpdysiso | t abPet 5 wiN bettelNDphar raceW®i cal] t &hni dal ND
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ﬁg PR ‘>i ng.6t hg di3Znt ¢gratdion tine,3-4s denorist ratjed 5.4
sotcdof 5: Tabl g 5 Conpqri sion of | phar macepti cal
ho@re@mgb@)al dada flor t4bl ets Sentai hi ng® %onpounclI f .9
801®MfoMHu4a Cl nate N th mpoesI t
hotiraldpeny —ur#ﬁer nor e g(Vlt he ?9 gr en Ce |¢18b| nder r2%ad to 127
80¥ufopt44si ng stabifl ity dif fer hS gonsfr at in 29
hoyrafdlased), | Tabl e 6 Deconposition of conpound| of formila
401C/&Q2¥e BHnat ey 43 n [f opngl ali ong owher ¢ ngldsodektrpnzand 3o
zorc?/ | don are usled as binder, conposition pf tabletfs
foor n|tante 4 Eeaspl &€ 5 Peepar ati @soof | medsate 031
205 EV B Sﬁg {il mcoated tablet intendeéd for orhl
for q,gge rat@.an 1| PI&r maceubidal PevélBPpnent 0.35 0.41
0,
F0°CITS% RH | 0.30 0.36 0.70 0.38 0.54 0.66
or 10 weeks
° ()
J0CITS% RA | 0.33 0.36 0.80 0.41 0.60 0.75
or 12 weeks
60°C for 1 0.59 0.55 11 0.61 0.28 0.69
week
60°C for 3 16 15 3.5 16 0.48 18
weeks
60°C for 6 2.4 2.4 6.2 25 0.88 2.9
weeks
60°C for 10 35 3.6 9.6 3.9 12 4.6
weeks
60°C for 12 3.7 3.8 10.3 4.2 14 5.0
weeks

ND = Not detected




A study of the conpatibility of the excipients and
Conpound | denonstrated that the conponents used in
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Pharmaceutical Development

A study of the compatibility of the excipients and Compound I demonstrated that the
components used in the tablet formulation were compatible with the compound. Based on
this, a traditional wet granulation, tabletting and film-coating process was developed using
standard methods and excipients.

Description of Drug product

Compound I is formulated as immediate release film-coated tablet intended for oral
administration. Tablets containing compound of formula I in this example are made in two
strengths, 2.5 and 5 mg. The product containing compound of formula I is a white film-
coated tablet encapsulated in a brownish red hard capsule. Other strengths, such as 2, 3, 4, 6,
7,8,9,10, 11, 12, 13, or 14 mg, may be prepared in the same manner.

Composition
The compositions of the tablets 2.5 mg and 5 mg are given below in Table 12 and

Table 13;



eval uated. The conposition of these tablets is given

in table 9,

and t he manufacturing process,

was siml ar
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Water, purified” q.S. q.s. Granulation liquid |Ph.Eur.
Cellulose, microcrystalline 26.17 mg [22.83 mg |Filler Ph.Eur.
Croscarmellose sodium 3 mg 3mg Disintegrant Ph.Eur.
Talc 1.5 mg 1,5 mg Lubricant Ph.Eur.
Magnesium stearate I mg I mg Lubricant Ph.Eur.
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Film-coating:
Opadry Y-1-7000 white
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Croscarmellose sodium 3 mg 3mg Disintegrant Ph.Eur.
Magnesium stearate I mg I mg Lubricant Ph.Eur.
[Weight of each tablet core 100 mg 100 mg

Film-coating:
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pharmaceutically acceptable salt thereof, for treating

cognitive dysfunction in a disease selected fromthe
w@emap3aensi sting of a di sease invol ving psychetT/DK2009/050107

synpt ons, schi zophreni a, schi zophreniform di sorder,

schi zoaf fective di sorder, delusional disorder, brief

psychotic disorder, shared pg®ychotic disorder,

subst ance-i nduced psychotic disorder, an affective
cLAIMQr der, Parkinson di sease, a disease involving a

sl eep di sturbance, neurol eptic-induced parki nsoni sm

and an abuse di sorder. 11.

rans-.4-((.7i ?, 35) - 6-chl oro- 3- phenyl i ndan-1-yl)-1,2,2-tr
VW“FHE%W?F@ Yerazine or salt thereof according to claim

10, wherein the abuse disorder is selected fromthe

roup consisting of cocai ne abuse, nicotine abuse, and

| methedl fbigpsoving cognitive functioning, comprising administering an effective

R0 S0Pk S SRR a bt e o
parmadeatiedlly dcbeptatflé edt ﬁh\tﬁoﬁlt@lrpdmnt hrﬁn@altbﬂé@td from

the group consisting of depression, bipolar disorder
and mani a. 13.

2. | Rty ﬁtﬂf)& glgéo?dlﬁglo 8ail %I‘Perg’i Qlt[ke lchh G d4 fré(ﬂl)coémﬁvgﬁ%srﬁmction.

pi perazine or salt t ere accor ng toc
10, mhereln the disease is schlzophrenla

?..35) - 6-.chl or o: enyl i ndan- |
3. KRG i gtsel? s s dheisiinett cueaan nék& b Cifliepycomprising
akPninfsiébihBesn f@fectifd UGGt 3ofC %Fi& Bi(VER, $9)BERBRI-BpBenylindan-1-yl)-
schi zophreni ¢ patient. 15.

k. aagrimethynipgraghe @rmpwma@emmemlapmm’@ld salt yhergof, tR-4 ppatient in

AT, BEFRFLPC e B ST B, B EERLAR oF astisophrenie

d AR MgoBAGEN bt psyehdtenSinhBmNGehizéphré&irdf disorder, schizoaffective

rans- 4- 7|° 35 - 6- chl or o- 3- phenyl i ndan-1-yl) -1 2,2-tr
¢1ﬁﬁr€1¢ry|

substance-mduced psychotlc disorder, an affective disorder, Parkinson’s disecase, a

disease involving a sleep disturbance, neuroleptic-induced parkinsonism, and an abuse

disorder.

4. The method according to claim 3, wherein the abuse disorder is selected from the group

consisting of cocaine abuse, nicotine abuse, and alcohol abuse.

5. The method according to claim 3, wherein the affective disorder is selected from the

group consisting of depression, bipolar disorder and mania.

6. The method according to claim 3, wherein the disease is schizophrenia.

7. The method according to claim 6, wherein the method further comprises reducing a

cognitive symptom in a schizophrenic patient.

éorgfar gbrief psychotic disorder, sharéd psychotic disorder,
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pharmaceutically acceptable salt thereof for the
preparation of a nmedicanent for the treatnent of a

w@2awast49s uf f eri ng from cognitive dysfuncti on. PATDKRNE/050107

8.

9.

10.

11.

12.

13.

14.

of

ran5-4-((7i ?,35)-6-chloro-3-phenylindan-I-yl)-1,2,2-tr
i met hyl pi perazi ne or a pharndceutically acceptable
salt thereof for treating cognitive dysfunction in

£ON0E zyeom Vidord. BhiregsRiBel oG IAABMI DAL or
consi s di sease i nvol Vi ng a psyc otic syrrpt om

w@mmphc@m @pemrdm sapthersnl, florimpdegng degnjtive functioning.
schi zoaf fecti ve di sorder, delusional disorder, brief
psychoti c disorder, shared psychotic disorder,

HHRSL-AIRS %%wh%‘rd mﬁh&ppﬁdaa- 1dy§qrzdmmmarhygﬁ§e@&ﬁmé/ ®r salt thereof
di sorder, Parkinson di sease, a di sease involvin

aceerdingditet glabande Whﬁé@morr@m dd(l@ad@c@dhlpm-%mh@l@mﬂ m—l -yD-1,2,2-
t%g%t% ?grﬁ%ﬁ? %& %g]% glgeée %(;5%? cB gﬁgg% ?ﬁ{cgéﬁ]igg Qe a"ﬁeﬁ? suffering

oraepgaitns dgdfimgionf cocal ne abuse, ni coti ne abuse, and
al cohol abuse. 19. The use according to claim 17,
wherein the affective disorder is selected fromthe

z%guzp(@ﬁg%*); ik %f ﬁﬁaﬁl 20 1?%,@%1@%1191103@3&% and a

he use di ng rein the
p:haﬂﬁwatwailysmls}zt@lpih l’seinlt]aare(ﬁ;l. forTiheting e:ogmmw dy$fgn¢tm>n in a disease

cl ai 7, for reducin ive s to
SRl To bbbt 0D CHIRIO n, Cogiie SNy Pychati symptoms,
&Hﬁb?ﬁgﬁﬂdt s ophRINAB A tdiRddr O8chi FRAFRMIRIdISQEBY, ldeNSional disorder,

func ning conprising a therapeutically effective
b;nf(ﬁ lpﬁychgflc disorder, shared psychotlc disorder, substance-induced psychotlc disorder,

GG SfodeetPatiidin 205 b e BNt SR Vi iy isturbanee,

@alrdleﬁttteﬁla@éede}fa&lasomaf AR¢ enlbbialdiyragcept abl e
adjuvant, filler, diluent, additive, or conbination

t hereof. 23. The pharnaceutlcal conposi tion according

tsfgnsgél-e(ilﬁ] 3%?—’6-&@&5%i-§hehpﬁn&gm9ﬁj lt,i.,g-@rimethylpiperazine or salt thereof
according to claim 10, wherein the abuse disorder is selected from the group consisting of

cocaine abuse, nicotine abuse, and alcohol abuse.

trans-4-((1R, 35)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine or salt thereof
according to claim 10, wherein the affective disorder is selected from the group

consisting of depression, bipolar disorder and mania.

trans-4-((1R, 35)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine or salt thereof

according to claim 10, wherein the disease is schizophrenia.

trans-4-((1R, 35)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine or salt thereof
according to claim 10, further for reducing a cognitive symptom in a schizophrenic

patient.
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I mproves cognitive functioning in a patient suffering
fromcognitive dysfunction. 24. A pharnaceutica

W@ e0upasi4di on conpri sing a therapeutically effertT/DE2009/050107

15.

16.

17.

18.

19.

20.

21.

22.

amount of trans-4-
((7i7?,35)-6-chloro-3-phenylindan-I-yl)-1,2,2-trinmethyl

pi perazine or a pharmaceuticdal |y acceptable salt

t hereof and a pharmaceutically acceptabl e adj uvant,

Ifjéel | & or s lauenk, SSP@-‘éhfo'rd’ 8-pheRY iR LAY '2023trfn|f@ﬁﬁ9fperazme or a
for treating cognitive dysfunction i'n connection w t

phaghseatenllye Iae@@@lef selin thirso§rioughe aprepasttiang obf a anedlcament for

di sease involv sychotic synptom schi zophreni a,
TR AP Y ﬁﬁ?ﬁg)ﬂgg& der, schizoaffective disorder,

del usi onal di sorder, brief psychotic disorder, shared
‘gsychotlc di sorder, substance-induced Esychotlc

1o gt d érays (B ﬁ@);ﬁct;@r@ﬁsr@p@bérnda@drm gontrineihgpips@zine or a
ﬁhag[h (i% ?al g“é{&' s%lt {E]gtee%f CH)IS LR gr%B&%tlon og 3 me 1cament for the
n-aobuse di s

neuro par rnsoni sm
tc@maemebfa@uaﬁu snffetm:g faemabpsieive aytaivionabuse,
depression, bipolar disorder and mani a. 25. Use of

ran5-4-((7i ?,35)-6-chloro-3-phenylindan-I-yl)-1,2,2-tr

thyl r L 1
e B RSP0, S R AR St oSERR Bewin or &
pﬁaanacreaataibrna:cccﬂtalae salgtictdof dosiyenpingrooghitise kiwfopnhroarih aonnection
The met use o harnaé%utl

W lﬁﬁoglls?qsgﬁe%{ategr@o%fth%@a@q&cqps%ﬁgmear ﬁasphléwolvmg a psychotic
W%C@Mdoﬁﬁﬂehﬁé ateaphARLBrE &idor®r, schizoaffective disorder, delusional

rafts-4-((7 5 - 6- chl or o- 3- phenyl i ndan-1-yl) -

disarder, bmfrmvﬁgdtlpldpﬁ@r@z; shercddosgchntic alisoadas, @hﬁtancezﬁducﬁﬁ@sychotlc
JELAeT_or AL, OTisg. Orp harRoeptl cal , CRIDOS! L0l o qec
5 T 26, S TR lijepss s 5 éaﬁgté‘IVPVH]eg P

didrage) néuﬁﬁfe!pﬂaﬁlﬁiu%éd parkid8onidiiCarliRin®dsOdisgabt or use
or pharnaceutlcal conmposition of claim27, wherein the
The use according to claim 17, wherein the abuse disorder is selected from the group

consisting of cocaine abuse, nicotine abuse, and alcohol abuse.

The use according to claim 17, wherein the affective disorder is selected from the group

consisting of depression, bipolar disorder and mania.

The use according to claim 17, wherein the disease is schizophrenia.

The use according to claim 17, for reducing cognitive symptoms in a schizophrenic

patient having cognitive deficits.

A pharmaceutical composition for improving cognitive functioning comprising a
therapeutically effective amount of trans-4-((1R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-
trimethylpiperazine or a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptable adiuvant, filler, diluent, additive, or combination thereot
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crystal line hydrogen succinate salt has crystal form
al pha. 29. The nethod or salt or use or pharnmaceutica

wa@eovpasi4i on of any of clains 1-25, wherein thBCT/DK2009/050107

23.

24.

25.

26.

27.

28.

29.

pharmaceutically acceptable salt of

rafts-4-((7i?,35)-6-chl oro-3-phenylindan-1-yl)-
1,2,2-trinmethyl pi perazine ist3a mal onate salt.30. The

nmet hod or salt or use or pharnmaceutical conposition of
PhRIPThhcclB &opolioMRhQBALIR: SB! Elaing 22, ChMSIA thd'&omposition
hydrogen nmal onate 'salt. 31. A nethod of treating

iogyenes icognilinpAinchiemng sss pdicat sdfewing firost bo gndplerdysfuaction.
(CIAS), conprising adm nistering an effective anount

of trans-4-((IR 3S)-6-chloro-3-

Rpdayhdcoeadat boﬂlbésiﬂior?ecﬁn%rﬁsﬁﬁ@ﬁ mérzqienﬁéamfzyi dfec@Ve @mount of trans-4-

har maceutically acceptable salt thereof to a patient )
(E}B,ﬁg)e@-ch]q)gy-étpﬁl_enﬂ@_dan-l-yl)-l,2,2-tr1methylp1perazme or a pharmaceutically

a&:ﬁ%ﬂ?ﬂé I- éait7 ith?ergb@ Eme %h hg%ﬁﬁ%&ﬂﬁgﬁy l ic@ 5 QB!E - é‘/é‘é *J’aln%iz gﬂ% éit, diluent,

ri pl perazi ne or armaceutically accepta

salkttvel her@obipafor ihbreftbngeatdgnioghitec idyp@anctidnin connection with a
$ssoci%ted wi t h schi zophreni a éCIAS). 33. Use of :

rgise 20l¢qied Tonsthe gram HislssngREAyHH Al PLWI @ pSyshotig pymptom,
D R T R e AR E0, Mblfigpal disorder
tirred pbyahgtic dgnidet, sbaredipaydhrentlisasien cilatadewndured psychotic disorder,
schi.zophr eni ). 34..The nethod, . . .
FaALEn e 0rdab) PERERDS SisiohenyiTdaitiolyPg 4 ssep. ipubance
NSRS I EpHcPinREEAZ pAtRinsSftbrh, @h HI3E RGBT €8¢aikOIP@R! hi@fine abuse,
according to any of clains 1-7, 9, 14, 16, 21, 23, and
@aohohkleyrse) deptassiopdripaart diberdeipsd matiagnosed with a

cognitive inpairnment. 35. The nethod,

ran5-4-((7i?,35)-6-chl oro-3-phenylindan-1-yl)-1,2,2-tr

Ugmtdiy!tﬁinmt@zfz,B®-6@alotq-grpheﬂﬁrﬂmaﬁﬂL5t1j-¢,al,2-ﬁﬁﬁmﬁgtplefamne or a
according to any of clainms 1-7, 9, 14, 16, 21, 23, 31
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

treatment of a cognitive symptom of schizophrenia.

The method or salt or use or pharmaceutical composition of any of claims 1-25, wherein
the pharmaceutically acceptable salt of frans-4-((/R,3S)-6-chloro-3-phenylindan-1-yl)-

1,2,2-trimethylpiperazine is a succinate salt.

The method or salt or use or pharmaceutical composition of claim 26, wherein the

succinate salt is a crystalline hydrogen succinate salt.

The method or salt or use or pharmaceutical composition of claim 27, wherein the

crystalline hydrogen succinate salt has crystal form alpha.

The method or salt or use or pharmaceutical composition of any of claims 1-25, wherein
the pharmaceutically acceptable salt of frans-4-((/R,3S)-6-chloro-3-phenylindan-1-yl)-

1,2,2-trimethylpiperazine is a malonate salt.
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and 34, wherein the patient has first-episode
schi zophrenia. 36. A nethod of treating first-episode

W@ edwasgabs eni a, conprising adm ni stering an ef PEDKI@®9/050107

30.

31.

32.

33.

34.

35.

36.

37.

amount of

ran5-4-((7i ?,35)-6-chloro-3-phenylindan-I-yl)-1,2,2-tr
i met hyl pi perazi ne or a pharndceutically acceptable
salt thereof to a patient in need thereof. 37. Use of

TN ﬁle‘ﬂh(fd( & a8} -Re & ﬂ{aﬁng’ce%h@éflyédn%ﬁwln vt M’aim 2292 “Wherein the

i met hyl pi perazine or a pharnmaceutically accept abl
walbnatt k&t sef crisalling bydrogay hilpsate sgi.sode

schi zophreni a. 38. A pharmaceuti cal conposition
according claim22 conprising the conpound of fornula

Al neftoll b tRatikiercapaitité GalpainRhf asddcieedamatntcifopht@i (CIAS),
4-14 g cal cul ated as the free base. 39. The

oREIS | edmiafstaingi namg clipstet | anewt mafatleestbt(/Er3a)-6-chloro-3-

fh%ﬁ% nﬁ(ﬁi’l a%lb-g;b,%%;r}ﬁ%ﬁgl% C}%r%zﬁgil %ts @‘%&_nglg& V\ﬂer acg%l?;[lﬂg salt thereof

toamaauindn ated herul.la (1) is in the formof a succinate
or malonate salt. 41. The conposition of any one of
cl ai nrs 38-40 wherein the anmount of the conpound of

%%ﬂ%g@ék%&éh@r&? pﬁgnyléd;rf]’ n&@)ﬂ- '26tr1%h@ﬁ%1§eﬁgmes 104 a
dibsrhdcengeally ang:,eptﬁb]rafgsaltlthercgf for tﬂa&tmg cod@itivd hmpa1rment associated

C Sit one of clains 38-41 wherein said
‘%gﬂ%gg? ﬁﬁﬂﬁéjggy oral administration once daily. 43.

The conposition of any one of clains 38-42 wherein
said conposition further conprises copovi done, such as
Wesl | ofd orvesdAGQAR, 38s6-ghlorerdephenylindan-1-yl)-1,2,2-trimethylpiperazine or a

pharmaceutically acceptable salt thereof for the preparation of a medicament for treating

cognitive impairment associated with schizophrenia (CIAS).

The method, #rans-4-((1/R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine,
salt or pharmaceutical composition according to any of claims 1-7, 9, 14, 16, 21, 23, and

31, wherein the patient has been diagnosed with a cognitive impairment.

The method, #rans-4-((/R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine,
salt or pharmaceutical composition according to any of claims 1-7, 9, 14, 16, 21, 23, 31

and 34, wherein the patient has first-episode schizophrenia.

A method of treating first-episode schizophrenia, comprising administering an effective
amount of trans-4-((1R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine or a

pharmaceutically acceptable salt thereof to a patient in need thereof.

Use of trans-4-((1R,3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-trimethylpiperazine or a

pharmaceutically acceptable salt thereof for treating first-episode schizophrenia.
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44. The conposition of any one of clains 38-43 for
treatnment of cognitive dysfunction, schizophrenia,
wetwasgabs eni f orm Di sorder, Schi zoaffective D BOY/O&ER2G09/050107
Del usi onal Disorder, Brief Psychotic Disorder, Shared
Psychotic Disorder, mania in bipolar disorder,
anxi etydi sorders, depressi o5 mai nt enance of bi pol ar
di sorders, sleep disturbances, m graine,
38. ﬂ%ﬁﬁﬂa‘%@ﬁtﬁdﬁt bd}%&ﬁﬁ)n%ﬁ&‘dﬁ%@"dlﬁm2 &fmﬁ%ﬁ | € c&RPSE of formula
ni coti ne abuse, or al cohol "abuse. A pharmaceuti ca
@pbnposition according to claim22 conpr|5|ng t he
conpound(ﬁq formula (1) (i) and povi done or copovi done
as bi dqg *46. The conposition of claim45 wherein the
bi nder/ I's\present in a concentration range of from
2- 10;§§;/ , such as 2-4% 4-6% 6-8% or 8-10% 47.
The cofposition of any one of clains 45-46 wherein the
\ s Kollidone VA64. 48. The conposition of any
=l ai s 45-47 wherein the conpound of fornula
in the formof the succinate salt.

@

in a therapeutically effective amount of from 4-14 mg calculated as the free base.

39. The composition of claim 38 which is formulated for oral administration, such as a tablet

or capsule.

40. The composition of any one of claims 38-39 wherein the compound of formula (I) is in

the form of a succinate or malonate salt.

41. The composition of any one of claims 38-40 wherein the amount of the compound of
formula (I) is 4-12 mg, 5-14 mg, 4-6 mg, 6-8 mg, 8-10 mg, 10-12 mg, 12-14 mg, 5-7 mg, 7-9
mg, 9-11 mg, 11-13 mg, 5 mg, 7 mg, 10 mg, or 14 mg.

42. The composition of any one of claims 38-41 wherein said composition is for oral

administration once daily.

43. The composition of any one of claims 38-42 wherein said composition further comprises

copovidone, such as Kollidone VA64, as a binder.

44. The composition of any one of claims 38-43 for treatment of cognitive dysfunction,
schizophrenia, Schizophreniform Disorder, Schizoaffective Disorder, Delusional Disorder,

Brief Psychotic Disorder, Shared Psychotic Disorder, mania in bipolar disorder, anxiety
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disorders, depression, maintenance of bipolar disorders, sleep disturbances, migraine,

neuroleptic-induced parkinsonism, or cocaine abuse, nicotine abuse, or alcohol abuse.

45. A pharmaceutical composition according to claim 22 comprising the compound of

formula (1)

@

and povidone or copovidone as binder.

46. The composition of claim 45 wherein the binder is present in a concentration range of

from 2-10% (w/w), such as 2-4%, 4-6%, 6-8%, or 8-10%.

47. The composition of any one of claims 45-46 wherein the binder is Kollidone VA64.

48. The composition of any one of claims 45-47 wherein the compound of formula (I) is in

the form of the succinate salt.



