ORAL FORMULATI ON The present invention relates to a pharmaceuti cal
conposition intended for oral adm nistration conprising | ow doses of 4-((/

,1'S)-6- cnr\klgrezﬁ]-é)?o-gzggnyl i ndan-1-yl)- 1,2,2-trinethylpi per%%'ggﬁ%rol sy er t he

i nventio o an inproved binder in a conpositio g 4- ((/

, 35) - 6-chl or o- 3- phenyl i ndan-1-yl)- 1,2,2- trinethyl pi perazi ne. BACKGROUND
OF THE | NVENTI ON The conpound which is the subject of the present invention
(4-((l R 3S)-6-cMro- 3-phenylindan-1-yl)-I1,2,2-trinethyl pi perazi ne) has
the formula (1) (O International patent publication No WO 2005/016900

cor r espondi ng sucei nate and el BAL EARRUEAION 0 na s Teported to
have high affinity for dopam ne Dl
The present invention relates to a pharmaceutical composition intended for oral
administration comprising low doses of 4-((1 R, 3S)-6-chloro-3-phenylindan-1-yl)-
5 1,2,2-trimethylpiperazine. Moreover the invention relates to an improved binder
in a composition comprising 4-((/R, 3S)-6-chloro-3-phenylindan-1-yl)-1,2,2-

trimethylpiperazine.

BACKGROUND OF THE INVENTION
10  The compound which is the subject of the present invention (4-((/R, 3S)-6-chloro-
3-phenylindan-1-yl)-1,2,2-trimethylpiperazine) has the formula (I)

M
International patent publication No WO 2005/016900 discloses the compound of
formula I (Compound I) as a free base and its corresponding succinate and
15 malonate salts. The compound is reported to have high affinity for dopamine D1
and D2 receptors (antagonist), for the 5-HT, receptor (antagonist) and for o
adrenoceptors. In WO 2005/016900 the compound is suggested 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
20  other diseases involving psychotic syinptoms, such as, e.g., Schizophrenia,
Schizophreniform Disorder, Schizoaffective Disorder, Delusional Disorder, Brief
Psychotic Disorder, Shared Psychotic Disorder as well other psychotic disorders

or diseases associated with psychotic symptoms, e.g. mania in bipolar disorder.

1
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and D2 receptors (antagonist), for the 5-HT2 receptor (antagonist) and for
?ci adrenoceptors. In WO 2005/ 016900 the conpound is suggested to be usefu
or treat f _several diseases in the central nervous s ste i ncludin
psych05|‘g823H%?%PFcular schi zophrenia (positive, negat?gg @%5958 ’
depressive synptons) or other diseases involving psychotic synptons, such
as, e.g., Schizophrenia, Schizophreniform Di sorder, Schizoaffective
Di sorder, Delusional Disorder, Brief Psychotic Disorder, Shared Psychotic
Di sorder as well other psychotic disorders or diseases associated with

psychotic sy 0 , nia in ol ar. di sord 0 00 I
suggest s t henﬂ}sQeE@qy @@%}988 q SB%%‘S%P%W qfc?@po?qcﬁ%qy\o 't%l 8?&8}5‘39? [

di sorders, af{i{5&dt WRoRieRO BN eldiotdid MBludRiy RpidsSibn, tféaﬁﬁérﬁ%ﬁ*blpféiarbl pol ar
di sorders, sleep disturbances, m grai ne, neuro eFtIC drug i nduced

par ki nsoni sm diserdews) sleezpshstutbanm, migrsiae, mutsxkptw mslscedapacbnsnm%mge and
ot her abuse dIS atio C|OSI

ub
formula | andw?gf’%?oecam&? St Hi(%g %\Pls?igaﬁ]‘i e au(%‘\:’/%n p g%ﬂ%(‘:’% gg?@gg profile,
are EP 63% 07@the59ﬂﬂ1<%tl&sﬂils<%smg]the compound of formula I and related compounds,

having the above pharmacological profile, are EP 638 073; Bogese K.P.cet al. J.

Med. Chem., 1995, 38, page 4380-4392; and Bogese K.P. "Drug Hunting, the

Medicinal Chemistry of 1-Piperazino-3-phenylindanes and Related Compounds”,

1998, ISBN 87-88085-10-4 (cf. e.g. compound 69 in table 3, p 47 and in table 9A,
10 p101).

DESCRIPTION OF THE INVENTION
The compound of formula I is a putative antipsychotic compound with affinity for
both dopamine D1 and D2 receptors. Preclinical experiments in rats using the

15  condition avoidance response (CAR) model (Experimental proc¢dure previously
described in: Hertel P, Olsen CK, At J. Repeated administration of the
neurotensin analogue NT69L induces tolerance to its suppressant effect on
conditioned avoidance behaviour. Eur J Pharmacol. 2002;439(1-3):107-11.) have
indicated that the compound of formula I possesses antipsychotic activity at very

20  low levels of D2 receptor occupancy.

In a positron emission tomography (PET) study in healthy subjects using 11C-
SCH23390 and ''C-raclopride as D1 and D2 receptor tracers, it was found that the
compound of formula I induces a D2 receptor occupancy of from 11 to 43% in the
25  putamen when increasing the dose from 2 to 10mg/day given daily for 18 days.
Such level of D2 receptor occupancy is low in comparison with that of currently
used antipsychotic drugs, which in general requires a D2 receptor occupancy
around or exceeding 50% to be therapeutically effective (Stone JM, Davis JM,
Leucht S, Pilowsky LS. Cortical Dopamine D2/D3 Receptors Are a Common Site
30  of Action for Antipsychotic Drugs; An Original Patient Data Meta-analysis of the
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Med. Chem, 1995, 38, page 4380-4392; and Bges K. P. "Drug Hunting, the
Medi ci nal Chem stry of |-Pi perazi no-3-phenylindanes and Rel at ed Conpounds”,

1998, IS%§§@@9§&10-4 (cf. e.g. conmpound 69 in tabl eP%Tgﬁ(ozﬂ&{(%ﬁ'ijssi n

table 9A 'p SCRI PTI ON OF THE | NVENTI ON The conpoun ormula | is
a putative antipsychotic conpound with affinity for both dopam ne D and D2
receptors. Preclinical experinments in rats using the condition avoi dance
response (CAR) nodel (Experinental procedure previously described in:

Hertel P, Osen CK, Arnt J . Repeated adm nistration of the neurotensin

anal ogue NT69! 1 nduc | er.an foJt sant_effect, on cqnditioned
avoi dance be h%?ﬁ‘gﬂ F‘pg Eﬁfl'qg %ﬁ%ﬁ%ﬁ%]"? %E;BQ% E%F -51@)[.13%}7 Iy adyance O o
i ndi cated t haﬁriﬂtrﬁ 1f SHERAHRPEYf stdy, iubas huRPESEHE empPblndsffohatlag activity
at very low levels of D2 receptor occupancy.

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

5  of D1 occupancy is not generally seen with current used antipsychotic drugs

(Farde L, Nordstrom 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,

10  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 schizophrenia at doses (from

15 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 displayed by the compound of
formula I. A low D2 receptor occupancy at therapeutically effective doses will be
beneficial in terms of reduced tendency to induce troublesome side effects

20  mediated by D2 receptor blockade, including extrapyramidal side effects and

hyperprolactinemia.

The compound of formula I in a therapeutically effective amount of from 4-14 mg
calculated as the free base is administered orally, and may be presented in any

25  form suitable for such administration, e.g. in the form of tablets, capsules,
powders, syrups or solutions. In one embodiment, a salt of the compound of
formula I is administered in the form of a solid pharmaceutical entity, suitably as

a tablet or a capsule.
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In a positron em ssion tonography (PET) study in healthy subjects using

11 CSCH23390 and "C-raclopride as D and D2 receptor tracers, it was found
that the f formula | induces a D2 receptor oc om 11
to 43% i n‘g@@ﬂ@é?sgﬁen when increasing the dose from 2 t%%?@irr%}g%g{?o%s%ven
daily for 18 days. Such level of D2 receptor occupancy is |ow in conparison
with that of currently used antipsychotic drugs, which in general requires
a D2 receptor occupancy around or exceeding 50%to be therapeutically
effective (Stone JM Davis JM Leucht S, Pilowsky LS. Cortical Dopam ne

D2/ D3 Recepto Are ca mon _Si fi: Lon for Antipsychotic Drugs:; An
Original Pati éf?tthqggtf%r t% PSP %rﬁg?élglfgsbhgfﬁ%hggﬁ lzﬁﬂlgp x}snor\g?%{alf%%i zophr
Bul I . 2008 Felreafell krfowbinitie @t Vitiue aablbtspidytd prepartdiby hixiag e &bve st udy, it
was found that the conpound of formula I _jnduces._a DI receptor occupancy

i ncrease fr oningpedient gadnGoRvetioaRadi et filers aad difeenivandybeeapenthi 2 t o
| Omy/ day gi vep,{ tc:%qs)f%%t(ﬁ@ n§1§tugea%§1 sundbil tgﬁlﬁg{l# gl\ﬁgiling.fE)gmﬁ&cdf%ﬁﬂﬁﬁnﬂs,s hot

general ly seen rrent used anti psyc rugs
5 fillers and diluents comprise cornstarch, lactose, talcum, magnesium stearate,

gelatine, gums, and the like. Typical fillers are selected from lactose, manni_tol,
sorbitol, cellulose and microcrystalline cellulose. Any other adjuvant or additive
such as colourings, aroma, preservatives, etc, may also be used provided that they
are compatible with the active ingredient.

10
As already indicated, the compound 4-((/ R, 3S)-6-chloro-3-phenylindan-1-yl)-
1,2,2-trimethylpiperazine has the general formula (I)

s

o

as used throughout the present description the term “compound of formula I’ is

15 intended to designate any form of the compound, such as the free base,
pharmaceutically acceptable salts thereof, eg. 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.

20
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

4
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(Farde L, Nordstrom AL, Wesel FA Pauli S, Halldin C, Sedvall G Positron
em ssi on tonographic analysis of central D and D2 dopam ne receptor
occupancyy Lepts treated with cl assical neurolepti i ne.
Rel ationy\?]gr}gx rZ%gr am dal side effects. Arch Gen Psychli'gir&;}&m?é@g;%g
49(7):538-44.). Thus, the conpound of fornula | exhibits a unique ratio of
D to D2 receptor occupancy at |low daily doses. Based on the above, it is
expected that the conmpound of formula | have clinically significant
therapeutic effects in patients with schizophrenia at doses (from 4ng/ day

to l4ng/ day) a}c@%%:ogin gsgl Cemalr}(liél s%{t%] g%!ig%&%ﬂig f acl?gs FasC %}%ﬁlo s 08t g&ggg&g%;—h' S

m ght wel |l be uence of recept or occupan

uni que rati o Réprédentativs Usxabiplése F phuitablec dhigraasiy  diidp! mykde bitydrbehleigpound
of formula I. A |l ow D2 receptor occup_anc¥ at therapeutjcally effective

doses wi || behvseshsemis, hydroppdic phgspboricctilfuag, suizgundaytncqcidsanddhs hikgibl esome

side effects Representative examples of suitable organic acids include formic, acetic,
5 trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic, citric, fumaric,

glycolic, itaconic, lactic, methanesulfonic, maleic, malic, malonic, mandelic,

oxalic, picric, pyruvic, salicylic, succinic, methane sulfonic, ethanesulfonic,

tartaric, ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic, gluconic,

citraconic, aspartic, stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic,

10  benzenesulfonic, p-toluenesulfonic acids, theophylline acetic acids, as well as the

8-halotheophyllines, for example 8-bromotheophylline and the like.
Further, the compound of formula I may exist in unsolvated form, as well as in
solvated forms with pharmaceutically acceptable solvents such as water, ethanol

15 and the like. In general, solvated forms are considered to be equivalent to

unsolvated forms for the purposes of this invention.

The present invention relates to a pharmaceutical composition comprising the

20  compound of formula (I)

o
%D
N

cl !
M

in a therapeutically effective amount of from 4-14 mg calculated as the free base.
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medi ated by D2 receptor blockade, including extrapyram dal side effects and
hyper prol acti nem a. The conpound of fornula | in a therapeutically

effectiv from4-14 ng calcul ated as the free '
adm ni stgvrvgge%b?l}asr'ﬁ%, and may be presented in any form SSP?aEi g§9{03(r)25§uch
€.9

adm ni stration, in the formof tablets, capsules, powders, syrups or
solutions. In one enbodinent, a salt of the conpound of formula I is

adm nistered in the formof a solid pharnaceutical entity, suitably as a
tabl et or a capsul e. Methods for the preparation of solid pharnmaceuti cal

conpositions pr preparations ape well known in.the art. Th ts may
be prepared bG‘q’rﬁ'ﬁ% rge al?loéﬁlgg?tr {515 cloﬁ‘é’f) %lgloeﬁ?mwl?lﬂg n@é%t"%%éffogﬁjgh\iants,
fillers and dislfueiéasmantdf sofsaodnifinction Rhpsphegial SehisOphteniforhn a suitabl e
tabl etting machi ne. Exanpl es of adjuvants, fillers and diluents conprise

cornstarch, | Risoulss Schizoalfetiveddjprrder. Relisioapbisordge Biief Reychgliers, and the
l'ike. Typical Di§ol'de?,r5§1a?erdq)s§«%oqfét[ﬁgo;dée malnf]acih%%larrmaérfj&xiety disorders,

5  depression, maintenance of bipolar disorders, sleep disturbances, migraine,
neuroleptic-induced parkinsonism, or cocaine abuse, nicotine abuse, or alcohol
abuse. Typical use of the composition of the invention is in the treatment of
schizophrenia, such as positive symptoms of schizophrenia, or cognitive
dysfunction in schizophrenia.

10
In a further aspect the present invention relates to use of a compound of formula
(D) for the preparation of a medicament for treatment of cognitive dysfunction,
schizophrenia, Schizophreniform Disorder, Schizoaffective Disorder, Delusional
Disorder, Brief Psychotic Disorder, Shared Psychotic Disorder, mania in bipolar

15  disorder, anxiety disorders, depression, maintenance of bipolar disorders, sleep
disturbances, migraine, neuroleptic-induced parkinsonism, or cocaine abuse,
nicotine abuse, or alcohol abuse, wherein the compound of formula I is present in

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

20  In a further aspect the present invention also relates to a method of treating
cognitive dysfunction, schizophrenia, Schizophreniform Disorder, Schizoaffective
Disorder, Delusional Disorder, Brief Psychotic Disorder, Shared Psychotic
Disorder, mania in bipolar disorder, anxiety disorders, depression, maintenance of
bipolar disorders, sleep disturbances, migraine, neuroleptic-induced parkinsonism,

25  or cocaine abuse, nicotine abuse, or alcohol abuse, comprising administering a
therapeutically effective amount of from 4-14 mg calculated as the free base of the

compound of formula I to a patient in need thereof.

In an embodiment of the composition, the use, or the method of treatment of the

30 invention, the compound of formula I is formulated for oral administration, such
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sorbitol, cellulose and mcrocrystalline cellulose. Any other adjuvant or
addi tive such as col ourings, aroma, preservatives, etc, may al so be used
provi ded that they are conpatible with the active ingredient, al read

i ndi cat ed” oA €@oHBound 4- ((7/2, 3S) - 6-chl oro-3-pheny|gi nHSﬁ;-}HW‘i’%?"-S“ZSS y
1,2,2-trinethyl pi perazine has the general forrmula (I) (0 as used throughout
the present description the term"conpound of formula I" is intended to
designate any form of the conpound, such as the free base, pharmaceutically
acceptabl e salts thereof, eg. pharnaceutically acceptable acid addition

salts, such as succinate and mal.ona ts, hydr.ates or solyat.es of the
free base or &A% le{ HeRiH ?’q&'cﬂ@l ?{aﬁ?%-zlt{wamﬁé“%’r%‘?a%ﬁ%}% ots forms, or
crystalline f@bnﬁuyEh@nggﬁﬁmuaﬂnﬁﬁ1ﬁ@éauha | to be conprised in the
conposition of the present

In a further embodiment of the composition, the use, or the method of treatment,

5  the compound of formula I is in the form of a succinate or malonate salt.

Typically, the succinate salt.

In further embodiments of the composition, use, or method of treatment, the
amount of the compound of formula (I) is from 4-12 mg.
10  In further embodiments of the composition, use, or method of treatment, the
amount of the compound of formula (I) is from 5-14 mg.
In further embodiments of the composition, use, or 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
15 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.
20  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
25  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
In further embodiments of the composition, use, or method of treatment, the

amount of the compound of formula (I) is from 11-13 mg.
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I nvention al so conprises salts thereof, typically, pharnmaceutically
acceptabl e salts. Such salts include pharnmaceutical acceptable acid

addi ti 0”.\%6'25130'/ shpkdaddition salts include salts of i “%@*’i‘ﬂh&o@g?dsﬁ'z% as wel |
as organi c acl ds. Representative exanples of suitable inorganic acrds

I ncl ude hydrochloric, hydrobrom c, hydroiodic, phosphoric, sulfuric,
sulfamc, nitric acids and the |ike. Representative exanples of suitable
organic acids include formc, acetic, trichloroacetic, trifluoroacetic,
propi oni c, benzoic, cinnamc, citric, fumaric, glycolic, itaconic, lactic,

nmet hanesul f onj l.ei c,. mal,i c | oni ¢,... mandel.,i oxal i i Cric, ruvic,
o T ovr T2 e R ifyeuinh Relec@t, o i B8 S p RS o syt fep Bhedos, YT b1
pamoi ¢, bi smahighedabSRJfEm 8-148h530easSIIg0Nings, 10IMig @RIl 4 mgG iddrdgoni ¢,

aspartic, stearic, palmtic, EDTA, glycolic, p-am nobenzoic, glutamc,
benzenesul f orfladly bsis.ol uenesul foni ¢ aci ds, theophyl|ine acetic acids, as

wel |l as the oIl NN f &OR! s ' nd the
i ke. Furtheﬁ?gt eﬁgghpouhh&g§§9§fﬁgpg§lHﬁﬁﬁeg%?éfﬁﬁhnﬁﬁ§£¥0%%§§mﬁbrn1 as
well as i3 the composition further comprises povidone, such as Kollidone 30 (CAS-No.
94800-10-9), or copovidone, such as Kollidone VA64 (CAS-No. 25086-89-9), as
a binder. The binder is typically present in a concentration range of from 2-10%

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

10  In a further aspect the present invention also relates to a pharmaceutical

composition comprising the compound of formula (I)

M
and povidone or copovidone as binder. Typically the binder is Kollidone VA64.

15  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

20  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
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solvated forns with pharmaceutically acceptabl e solvents such as water,
ethanol and the like. In general, solvated forns are considered to be

equi val enboLe Owg%%vat ed forms for the purposes of thi Spk'f)fﬁ&i)&%%msghe
present i nven% lon relates to a pharmaceutical conposition conprising the

conmpound of forrmula (I) (i) in a therapeutically effective anount of from
4-14 ng calculated as the free base.In a further enbodi nent, the
conposition conprising the conmpound of formula | is for treatnent of
cognitive dysfunction, schizophrenia, Schizophreniform Di sorder,

Schi ff ' Di | usi | D | ' ' der,
Shar od Psychob ot Sapiepeiie R paRapSholt bERoRDEAH Sl ver <

depressi on, neoaseN@meR of bipolar disorders, sleep disturbances, mgraine,
neur ol epti c-i nduced parki nsoni Sf%e or cocai ne abuse, nicotine abuse, or
@

al cohol  abuseln a{usthepgmbadimgnt emRRsEian the compeund af formmla 1518 they t he
treatment of g, of the succinate salt.
5
Experimental
The safety and efficacy of the compound of formula I in schizophrenic patient
will be investigated by standard measures of efficacy (including the Positive and
Negative Syndrome Scale [PANSS] and the Clinical Global Impressions scale
10  [CGI])) and safety. After a screening period, eligible patients will be randomised in
a 2:1 ratio to blinded treatment with either the compound of formula I (e.g. at
doses of 5, 7, 10 and 14mg/day) or placebo for 8 weeks. The study includes 5
parts with increasing doses of the compound of formula I and a decision to initiate
the next dose level will be based on safety and tolerability assessment based on
15  the previous part of the study. The efficacy and the safety of the compound of
formula I will be evaluated in comparison to the pooled placebo group from all

parts of the study.

Efficacy on cognitive deficits in schizophrenia

20  The compound of formula I has been shown to possess cognition enhancing
properties in preclinical models of cognitive dysfunctions. It is believed that the 5-
HT6 receptor affinity of the compound of formula I is involved in the
precognitive effects of the compound. Furthermore, it is believed that such pro-
cognitive effect of the compound of formula I will be evident at a low level of D2

25  receptor occupancy, which is beneficial in terms of the side-effect profile.

The effect of the compound of formula I on cognitive deficits in schizophrenic
patients will be assessed in a clinical trial where eligible patients will be

randomised in a 1:1 ratio to blinded treatment with flexible doses of either the

9
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schi zophreni a, such as positive synptons of schizophrenia, or cognitive
dysfunction in schizophrenia. In a further aspect the present invention

rel ates tWo ﬁﬁ)/(ﬁfm@ conmpound of forrmula (I) for the pre@’é"fﬁfﬂzﬂﬂb/@f)zs@

medi canment for treatnment of cognitive dysfunction, schizophrenia,

Schi zophreni form Di sorder, Schizoaffective D sorder, Delusional D sorder,
Brief Psychotic Disorder, Shared Psychotic Di sorder, mania in bipolar

di sorder, anxiety disorders, depression, maintenance of bipolar disorders,
sl eep di sturbances, mgraine, neuroleptic-induced parkinsonism or cocaine

abuse, nicotine abuse..or al rein formul a

IS present iﬁ”g“Pﬁgégggh P%Qﬁﬁengég%?fe% gﬁ%@ﬁF(EQE*ﬁ%ﬁ$§¥@jbﬁgzcalculated
as the free baedks. The dfitasytoielic @npuhd bh forpuksist cighithRtsymptomswill e ates to
a nmethod of treating. cognitive dysfunction, schizophrenia, Schizophreniform

| . ] P
Di sorder, Schissesssd sing the Brie dssrssmendarf (ogpitian imSeljzertyreniaBACSglenot i
Di sorder, Sh %gfe%y,@&ﬁl')&g TE, Harvey PD, Gold JM, Poe MP, Coughenour L. The

5 Brief Assessment of Cognition in Schizophrenia: reliability, sensitivity, and
comparison with a standard neurocognitive battery. Schizophr Res. 2004;68(2-
3):283-97.i. Schizophr Res. 2004;68(2-3):283-97.).

Example 1 Preparation of immediate release film-coated tablet intended for
10  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

15 film-coating process was developed using standard methods and excipients.

Description of Drug product

The compound of formula I is formulated as immediate release film-coated tablet
intended for oral administration. Tablets containing compound of formula I in this
20  example are made in two strengths, 5 and 7 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 4, 6, 8,9, 10, 11, 12, 13, or 14 mg, may

be prepared in the same manner.

25
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Di sorder, mania in bipolar disorder, anxiety disorders, depression,

mai nt enance of bipol ar di sorders, sleep disturbances, m graine,

neur ol eptwe-201vi3eed par ki nsoni sm or cocai he abuse, ni c@tiriAaPUBE2580r

al cohol abuse, conprising adm nistering a therapeutically effective anount
of from4-14 ng calculated as the free base of the conpound of formula I to
a patient in need thereof. In an enbodi nent of the conposition, the use, or
t he met Kethpositioneat nent of the invention, the conpound of fornmula I is
formul ated for oral I pistration, .suchas.a tablet ar capsule, typically a
tabi et - T eomBats gt BbE e ¥ 730F o ik R infiy0r or a

adm nistration once daily. In a further enbodi nent of the conposition, the
use, or the method of treatnment, the conpound of formula | is in the form
of a sud@bledt e or Gemmnesiio of fablets TingiandITmg t he succinate salt. In further

enbodi rents—of theconpositi e, metthog—of treatren the—anotmt of
the coppound of fornula (I) i@h?lﬁﬁ?‘rpﬁr?q?trrg. Reference fo

Name of Ingredient Function Standard '
5 mg 7 rhg

DRUG SUBSTANCE

compound of formula I succinate 6.665 mg' 9.331 mg |Active ingredient |{In-house spec.

corresponding to compound of |5 mg 7 mg

formula I |

EXCIPIENTS

Tablet core:

Calcium hydrogen phosphate, [37.990 mg |36.213 mg |Filler Ph.Eur.

anhydrous | |

Maize starch 18.995 mg [18.106 mg |Filler Ph.Eur.

Copovidone 3.35mg  [3.35mg |Binder Ph.Eur.

Water, purified? q-S- q.s. Granulation liquid|Ph.Eur.

Cellulose, microcrystalline 25 mg 25 mg Filler Ph.Eur.

Croscarmellose sodium 3 mg 3 mg Disintegrant Ph.Eur.

Talc 4 mg 4 mg Lubricant Ph.Eur.

Magnesium stearate 1 mg 1 mg Lubricant Ph.Eur.

'Weight of each tablet core 100 mg 100 mg

Film-coating:

Opadry Y-1-7000 white

consisting of:

11
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In further enbodi nents of the conposition,
anount of the conpound of formula (I)

use,

Is fromb5-14 ng.

net hod of treatnent,
In further

or

enbodi e corrposi tion, use, or method of treat unt
t he corrp%]ﬁcf 0{(}3?& mula (I') is from4-6 ng, such as 5 rrg%li% P&%{Sﬁﬁ
enbodi nents of the conposition, use, or met hod of treatnent, the armunt
t he conmpeunrtd—ef—Forruta—(+)—s |U||1U 8—g—stueh—as—7ng—n thet
embodi mefits of the conposition, [AM@BUYPer BBithod df treat ment, Fﬁgeﬁ‘fﬁfﬁnt
t he conp Rlngh@@ert! @ (1) is from8- 10 ng. |nFinstibher enbqstandard's of
conposition, use or nmethod of treatnent the anount of the donpound of
formula (1) is from10-12 ng. | Amhgirt her 7eng)odi ments of the gonposition,
use, or m thod of treatment t-h amunt—lof the r\nnrnnnnrl of faorm a_{ !) i
from 12- %YWCI&FGM mPasd ny. | f-odmmer (1868 sen (EWmsormer he (BREBEI ti on,
h f
use, or etlcrggolglOOt reatment, t h8.156 mg [0.156 mg |Plasticizer Ph.Eur.
Titanium dioxide (E171) 0.781 mg  |0.781 mg (Pigment Ph.Eur.
Water, purified” q-S- q.s. Solvent Ph.Eur.
Weight of each film-coated tablet[102.5mg |102.5 mg
IMagnesium stearate q-S- g-s- Lubricant Ph.Eur.
T'The current pharmacopoeia is used
2 Volatile material
The batch compositions for a representative batch size of 10,000 tablets are
presented in Table 2.
5
Table 2. Batch composition for film-coated tablets (Batch size 10,000 tablets)
Strength 5 mg 7 mg
Ingredients Quantity % w/w (per | Quantity % w/w (per
(g) tablet core) | (g) tablet core)
Tablet core:
compound of formula I 66.65 6.665 93.31 9.331
succinate
Calcium hydrogen 379.90 37.990 362.13 36.213
phosphate, anhydrous
Maize starch 189.95 18.995 181.06 18.106

12
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amount of the compound of formula (1) is from5-7 ng. In further
eﬂbodinents of the conposition, use, or nethod of treatnent, the anmount of
t he conp f mula (1) is from7-9 ng. In further 'g@mﬁ f the
conpositﬁgﬁgoﬁgg?ggr nmet hod of treatnent, the anount of$t gﬂg%npoﬁ% of
formula (1) is from9-1 1 ng, such as 10 ng In further enbodi nents of the
conposition, use, or nethod of treatnent, the anount of the conpound of
formula (1) is from11-13 ng. Wien the invention relates to the use or the
met hod of treatment then the dose indicated above of from4-14 ng, such as
5 ng, 7 ng, e or—4nytSrpn_a darty—basts: i7| a—furtter—enbodinent
of the conpos$#? , the use, or $ met hod of treatn®At, the conposi tfi on

further conmploggsvidsné done, sucsias Kol I 1|doyze 30 (|G3S5 No. 94803% 10-9)|, or
copovi done, such as Kol lidone \/A6B4 (CAS- 25086-/89-9)  asla binder.] The
bi nder is tpr@Mdpwﬁhﬂ%ent in [@-&oncentfation rangb&ofifronrz-lw%

Cellulose, 250 25 250 25

microcrystalline

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 102.5 mg - 102.5 mg

tablet

Description of Manufacturing Process and Process Controls

The method of granulation is a traditional wet granulation process using
copovidone (Kolliddne VA64) as a dry binder and water as granulation liquid. In

5  the 10-litre PMAI1 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.
Add purified water to initiate agglomeration.

10  Granulate at 800 rpm for approximately 4 minutes, so a suitable granule size is
achieved.
Sieve the wet granules.
Dry the granules in a tray dryer at 50°C, until the product has a relative humidity
(RH) of 25-55%RH.

15  Sieve the dried granules.

13
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(Ww, such as 2-4% 4-6% 6-8% 8-10% 2-8% 4-8% 4-10% or 6-10% (W w).

In a further aspect the present invention also relates to a pharmaceut

conposml‘ga ggﬁmﬁgl ng the conpound of fornula (1) (i) @@igﬁ&g+9qg@gsor
. I'nTan

copovi done "as Typically the binder is Kollidone

i cal

enbodi nent the binder is present in a concentration range of from2- 10%

(ww). Typically in a concentration range of from2-4% 4-6% 6-8% or

8-10% (W w). When the binder is povidone or copovidone typical fillers are

sel ected from cal ci um hydrogen phosphate | actose, mannitol, sorbitol,

cel | ul ose. andy i G ogEXSLALlD BRcEhARR SRk BEELERARbE LARKRSF e 0!

sorbitol, cel m Crocrys Ine cepr 0se, 'suc ose
enbodi ment t hi £ mlisesr , such as anyone of the above, is in a concentrat
range of from 15-50% (w w). Typically, the filler, such as anyone of
| act ose, mannAddnagnssinm; sicsrate 'IhFEFF‘?S%reanéﬁ@?h crocrystal line cellul ose,

a concentrati @Bnpfdis ﬂlecgrartlflﬁg‘iﬁ]té 1abletdn 2 iR Wmpressing machine.

5  Film-coat the tablet cores in a film coater, using the process parémeters given in

table 3.

Table 3. Equipment and process conditions for the coating process.

Equipment Load Spray rate | Inlet air Inlet air Outlet air
(g) (g/min) flow temp. (°C) | temp. (°C)
(m/h)
Compu Lab 1360- 10 500 60 58
15> 1500

10 A4 flow diagram of the manufacturing process and process controls is shown in

figure 1.

Unexpected effects of binder in the tablet formulation

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

manufacturing process, was similar to the one described above:

Table 4. Batch composition of film-coated tablets with 2 different binders (Batch
20  size 10,000 tablets)

Strength 2.5 mg

Ingredients % w/w (per | % w/w (per

tablet core) | tablet core)

Tablet core:

14
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30-45% (W w) . In a further enbodi ment of the conposition the conpound of
formula (1) is in the formof the succinate salt. Experinental The safety
and ef fi ogeynoffozbdsg compound of formula | in schizophrepig/mabérhg |1 be
i nvestigated by standard neasures of efficacy (including the Positive and
Negative Syndrone Scal e [ PANSS] and the dinical d obal |npressions scale
[CA]) and safety. After a screening period, eligible patients wll be
randoni sed gpengrh2: 1 ratio to bbisnged treatment wh either the conpound of
formula | (e g at doses of 5| 7 10 and 14ny/day) or placebo for 8 weeks.
The st udy |icanipauedoffopanlad wi { B6/ncr eas| A§7doses pf the compound of fornul a
| and a de%iu?éi‘?,ﬂeto initiate fhe next dpse level wll be based on safety
and tolerabiTily assessnent based on the previous| part of the study. The

ef fi cacy qurhiditua hydfcgey of t hpagespound| 8d.66
phosphate, anhydrous

Maize starch 20.33 20.33
Copovidone 33 0.0
Maltodextrin 0.00 3.35
Water, purified’ - -
Cellulose, microcrystalline | 26.0 26.0
Croscarmellose sodium | 3.0 3.0
Talc _ 3.0 3.0
Magnesium stearate 1.0 1.0
Weight of tablet core 125 mg

The use of copovidone as binder leads to tablets with better pharmaceutical
technical properties, e.g. the cabability of producing harder tablets with low loss
on friability without compromising the disintegration time, as demonstrated in

5 table 5:

10 Table 5. Comparision of pharmaceutical technical data for tablets containing

compound of formula I succinate with the composition given in table 4

Copovidone Maltodextrin
Applied Friability Disintegration | Applied Friability
compression | (%o, w/w) time compression | (%)
force (N) force (N)

15
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formula |
al |
conmpound

properties’in prec |n|c

wi |

It

be evaluated in conparison to the pool ed placebo group from
parts of the study Efficacy on cognitive deficits in schizophrenia The
has been shown to possess cognltlge
nodel s of cognitive dysfunctions
that the 5- HT6 receptor affinity of the conmpound of formula |

ﬁﬁ{} %Sﬁ%él i eved

is invol ved

is believed

In the precognitive effects of the conpound. Furthernore,

t hat such procognitive effect of the conpound of fornmula | will be evident

at a |OW | n\lnl nf B2 Ynhﬂhf or nccupanhy \l\"}:lgh is h nnflhn al |r\I terns \_f
the si ple-efsﬁect profl(”94 The dffeet of the36corrpound 869 or nul [ 3seon
cognitive Fcits i hi zopnr i T1 Dbe [
tr?al wherje eliqibleq%§§ientg &?an4%&£;ﬁ3§ﬁigghliﬁ a ?isfgtﬁyﬁﬁ?3fﬁrhggl
treat ment (viR0h fl exifll.B8 doses |dfmiaiSRkeer t|hdconpound| 643f or mul |al thin(42s¢w®
7n'g/ day) H—olanzapithe{10-to _I_umgl dav)} flor 12 weeks  The nffncac\l of—tf he
conpound df13Por nul a |10-%h cogni t%ni',‘é()§§:"rﬁ’ptonSs9 will be|023 Imin’59sec

Furthermore, the difference in binder lead to surprising stability differences as

demonstrated in table 6

5 Table 6. Decomposition of compound of formula I succinate, in formulations
where maltodextrin and copovidon are used as binder, composition of tablets
given in table 4.

Treatment Total decomposition (%) of compound of formula I

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

20°C/75%RH for 3 <0.05 <0.05

weeks

60°C for 3 weeks 0.95 1.41

Example 2 Preparation of immediate release film-coated tablet intended for
10  oral administration I1

Pharmaceutical Development

A study of the compatibility of the excipients and Compound I

demonstrated that the components used in the tablet formulation were compatible

15  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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assessed using the Brief Assessnment of Cognition in Schizophrenia (BACS)
scal e (Keefe RS, ol dberg TE, Harvey PD, Gold JM Poe MP, Coughenour L. The
Bri ef Assg _1}3 Cognition in Schizophrenia: reliabi gbk 5%\” ty,
and corrparl son Wi a standard neurocognitive battery. |zop es 2004;
68(2- 3):283-97.i. Schizophr Res. 2004;68(2-3):283-97.). Exanple 1
Preparation of immediate release filmcoated tablet intended for oral

adm nistration | Pharnmaceutical Devel opment A study of the conpatibility of
t he exci pDestriptendf yopproddctof fornmula | denpbnstrated that the conponents

thi's. & tradi{ RoARoubl RgPanira Ao mreaBrar Erg okt 4 WEDat i ng process
\3/?2 dﬂg;/el A6l FortaSidMiAR ek ST TABRE RAMIMANE bcﬂhﬁduna of Pemeula Pid @y of Drug
example are made in two strengths, 2.5 and 5 mg. The product containing
5  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
10 The compositions of the tablets 2.5 mg and 5 mg are given below in Table

Table 7 Composition of tablets 2.5 mg and 5 mg (calcium phosphate form.)

Quantity per Unit Reference to

Name of Ingredient Function Standard '

2.5 mg S mg

DRUG SUBSTANCE
Compound I, succinate 3.333mg  |6.667 mg |Active ingredient [In-house spec.

Corresponding to Compound I 2.5 mg 5mg

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, puriﬁed2 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.

17

SUBSTITUTE SHEET (RULE 26)



The conpound of forrmula | is fornmulated as i medi ate rel ease fil mcoated
tabl et intended for oral adm nistration. Tablets containi ng conpound of
formul a lypReldhizSsegxanpl e are made in two strengths, 5 1050
pr oduct cogta%om ng conpound of formula | is a white fllmcoatH%ta et
encapsul ated in a brownish red hard capsule. O her strengths, such as 4, 6,
8, 9, 10, 11, 12, 13, or 14 nyly,OR: pared in the Sane [g.r t
manner . Conposi ti on The corrp05| uonsy%E plillg tabllets 5 ng and l}e Hy ar e e gilven
bel ow i Nafglwif Engtediennbl e 1. Oorrp05|t|on of tabl ef@cswg and 7 $¢g¢1br(burrent
phar macoppoeia i s used 2 Vol ati € nater Fhefatch—conpositions—for—=a
representative batch size of 1p;°088 tabSé‘E% ar e present ed in Table 2. Table

2. Batc orrposulon for ity tedtalpl ets (Bat nsze 10500

t abl et s) 5escr| ption of Manuf actq(é(ra}'lﬂ g Prgé%%s ang }I% ss Oorwg}’% The
met hod (ﬁagglreggylls%drag I's a trag 'xﬁé onal %ﬁg granplghdgn Pr oCcesSElST NO
Weighf of each tablet core 100 mg 200 mg

Film-coating:
Opadry Y-1-7000 white

consisting of:

Hypromellose (5 mPa.s.) 1.563 mg [3.126 mg |Film former Ph.Eur.
Macrogol 400 0.156 mg [0.312 mg |Plasticizer Ph.Eur.
Titanium dioxide (E171) 0.781 mg  {1.562 mg |Pigment Ph.Eur.
Water, puriﬁedzl q.s. g.s. Solvent Ph.Eur.

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

agnesium stearate q.S. g.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. _
Table 8. Batch composition for film-coated tablets (Batch size 10,000 tablets)

Strength 2.5 mg S mg
Ingredients Quantity % w/w (per | Quantity % w/w (per
(g) tablet core) | (g) tablet core)
18
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copovi done (Kol lidone VA64) as a dry binder and water as granulation
liquid. I'n the 10-litre PVMAI high shear m xer the process is as follows for
a 2 kg bagehoiodsxzegonpound of forrmula | succinate, anhy@t@m@/@bgm

hydr ogen phosphate, naize starch and copovidone for 2 mnutes at 500 rpm
Add purified water to initiate aggloneration. Ganulate at 800 rpm for
approximately 4 mnutes, so a suitable granule size is achieved. Sieve the
wet granules. Dry the granules in a tray dryer at 500C, until the product
has a relative humdity (RH) of 25-55%H. Sieve the dried granules.Mx the

g o ST TITE e oy ool i
Tablet core:
Compound of formulal | 33.33 3.333 66.67 3.333
succinate
Calcium hydrogen 400.00 40.000 800.00 40.000
phosphate, anhydrous
Maize starch 200.00 20.000 400.00 20.000
Copovidone 50.0 5.00 100.0 5.00
Water, purified' q-s. - q.s. -
Cellulose, 261.7 26.17 523.4 26.17
microcrystalline
Croscarmellose sodium 30 3 60 3
Talc 15 1.5 30 1.5
Magnesium stearate 10 1 20 1
Weight of tablet core 100 mg 200 mg
Film coating:
Opadry Y-1-7000 white | 25 25 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 1.
A flow diagram of the manufacturing process and process controls is shown in
figure 1.

5 Unexpected effects of binder in the tablet formulation II

In order to optimise the agglomeration process, one tablet formulation (2.5 mg)
for each binder was produced and the effect of binder on the chemical stability of
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.
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Conmpress the granulate into tablets on a tablet conpressing machi ne.
Filmcoat the tablet cores in a filmcoater, using the process paraneters
given in \Xﬁ%ﬁ)/ﬂéngabl e 3. Equi pnent and process condit il,glitﬁ)l&%w&spfsscoati ng
process. I"ow di‘agram of t he manufacturingprocess andprocess controls is
shown in figure 1. Unexpected effects of binder in the tablet fornulation
In order to optim se the aggloneration process, two different tablet

f or nul at iTabk WdBatohrcodipositionofifitthebateé tdbdets with 7t differehebindat (Batelbi | i ty of
conmpound of faormula | was eval uated. The conposition of these tablets are
gi ven instﬁﬂpé)oﬁ,tabj?fﬂ) t he manufacturing process, was similar to the one

Gerer DO, TS SO o T T o e T w2
bi nder | dagledientst abl et s wi t h%doett @er phZrwinc@et | £2d w/w (per % w/w (per
tablet core) | tablet core) | tablet core) tablet core)
Formulation no.: 1 2 3 4
Tablet core:
Compound of formula I 3.33 3.33 3.33 3.33
succinate
Calcium hydrogen 40.66 40.66 40.66 40.66
phosphate, anhydrous
Maize starch 20.33 20.33 20.33 20.33
Pregelatinized starch 5.0 0.0 0.0 0.0
Hypromellose 0.0 5.0 0.0 0.0
Povidone 0.0 0.0 5.0 0.0
Methylcellulose 0.0 0.0 0.0 5.0
Water, purified' - - - -
Cellulose, microcrystalline | 25.2 25.2 25.2 25.2
Croscarmellose sodium 30 . 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

5 Table 9 cont. Batch composition of film-coated tablets with 7 different binders
(Batch size 10,000 tablets)
Strength 2.5 mg

Ingredients % w/w (per tablet | % w/w (per tablet | % w/w (per tablet
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techni cal properties, e.g. the cabability of producing harder tablets with
|l ow loss on friability wthout conprom sing the disintegration tine, as
denonst r agedoignstkl € 5: Tabl e 5. Conparision of phar mageyineed/dseslni cal
data for tablets containing conpound of fornmula | succinate with the
conposition given in table 4Furthernore, the difference in binder lead to
surprising stability differences as denonstrated in table 6 Table 6.
Deconposi tion of conpound of fornula | succinate, in fornulations where

mal t odextrin and copovi don are used as binder, conposition of tablets given

| ntonded for [oral adm i Str KYEN 11 Phar macQU cal Devel QERENL A study i
the conpatibillity of the ex¢ipients and Compound |
Formulation no.: 5 6 7
Tablet core:
compound of 3.33 3.33 2.67
formula I succinate
Calcium hydrogen | 40.66 40.00 40.66
phosphate,
anhydrous
Maize starch 20.33 20.00 20.33
Sucrose 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 1.0 1.0 1.0
stearate
Weight of tablet 100 mg 100 mg 125 mg
core

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

5 10) and acceptable stability data (as demonstrated in table 11):
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denonstrated that the conponents used in the tablet fornulation were
conpati ble with the conpound. Based on this, a traditional vvet granul ation,
tabletti coating process was devel oped usi Ng pg: hods
and exci g?(e)%tg)/%e%gl ption of Drug product Conpound | |s orrru at g%%

i medi ate release filmcoated tablet intended for oral adm nistration.

Tabl ets contai ning conpound of formula | in this exanple are nmade in two
strengths, 2.5 and 5 ng. The product containing conpound of fornula I is a
white fil mcoated tabl et encapsulated in a brownish red hard capsule. O her
strengths, su 2 . may be
prepared in tﬁgblgzr(%ecﬂéﬁamm@%fogha”ﬁa ﬁﬁgﬁé%gﬁ 1(13081 &%%lotjrﬁ%br@g o%'ﬁ?lﬁ%gt abl et s
2.5 ng and 5 ﬂ@nﬁdﬁl&ldgjf\fﬁlfﬂnlhﬁlm(:lﬂ’ate-ﬁ&hh d1e7com'bablltlen§n@ﬁmaﬁ>let9 on of tablets

2 Mg AN S e R o rhe | hrandss T Fisbiiy (16 | Disiegraon ] &

Technical data | tablet core min) (sec.)

Form. 1 100 mg 46 N 0.5% 11

Form. 2 . 100 mg 50N 0.6% 22

Form. 3 100 mg 48 N 0.5% 35

Form. 4 100 mg 53N - 39

Form. 5 100 mg 63N - 45

Form. 6 100 mg 37N 0.5% 112

Form. 7 125 mg 36 N 0.7% 43

Some differences in the stability of the products containing different binders can

5 beseenin table 11 (next page).

Table 11 Decomposition of compound of formulation 1 to 6 - different binders

are used, composition of tablets given in table 9
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2 Volatile material The batch conpositions for a representative batch size
of 10,000 tablets are presented in Table 8. Table 8. Batch conposition for
filmcoat (Batch size 10,000 tabl ets)Manufact and
process agﬁtpgﬁi %@ as in Exanple 1. A flow di agram of ?Egnﬁ%ﬁ&ﬁgc uring
process and process controls is shown in figure 1. Unexpected effects of

bi nder in the tablet formulation Il In order to optim se the aggl oneration
process, one tablet formulation (2.5 ng) for each binder was produced and
the effect of binder on the chem cal stability of Cbnpound | was eval uat ed. -

The conpogt+en—ef—these—tablets—ts—gi-ven+n—table 9 —and—theranrufaetufing
pr ocess, W‘? tserq |l ar| to the one descﬁlPtB@GCMQOW%IOéA@ Bat ch conposi tion
of filmcoat abI et o, 4N 7Fatim 2 erlenforini hider FofBat ch sFam. 80, QOBortraBl et s)
Table 9 C(fﬁL. Batch—conposttion—of fitmcoatedtablets—wth—7Fdifferent
bi nder s Initial analysis D ND ND ND ND ND
Autoclavation 0.43 0.44 0.94 0.51 0.99 0.53
80°C for 48
hours (open) 26 3.2 97 34 1.4 54
80°C for 48
hours (closed) 53 1.7 52 2.0 19 59
80°C for 144
hours (open) 50 6.8 _ 20.0 6.6 2.6 12.7
80°C for 144 27 45 9.0 3.8 5.1 29
hours (closed)
40°Cl/75% RH
for 1 week 0.17 0.18 0.25 0.25 0.17 0.32
40°C/75% RH | 44 0.28 0.34 0.30 0.25 0.31
for 3 weeks
o o
40°C/I75% RH | 55 0.30 0.43 0.35 0.35 0.41
for 6 weeks
40°C/75% RH
for 10 weeks 0.30 0.36 0.70 0.38 0.54 0.66
40°C/75% RH
for 12 weeks 0.33 0.36 0.80 0.41 0.60 0.75
60°C for 1 0.59 0.55 1.1 0.61 0.28 0.69
week
60°C for 3 16 15 35 16 0.48 18
weeks
60°C for 6 24 24 6.2 25 0.88 2.9
weeks
60°C for 10 35 36 96 3.9 12 46
weeks _
60°C for 12 37 38 10.3 42 14 5.0
weeks

ND = Not detected

Table 11 cont., Decomposition of compound of formulation 7, in formulation

where maltodextrin is used as binder, composition of tablets given in table 9

Treatment

Binder Maltodextrin (form. 7)
Initial analysis <0.05

After autoclavation 1.1

80°C for 48 hours 2.0
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(Batch size 10,000 tabl ets) The use of copovidone as binder (Fornulation No.
6) leads to tablets with good pharnmaceutical technical properties, e.g. a
relative .Sipt egration tinme permtting the tabl et owed as
whol e tab Q{}gw?“gzbgermnstrat ed in table 10) and accept a%fjgﬂ)s‘{@%ﬂgﬁsé dat a
(as denonstrated in table 11): Tabl e 10. Conpari si on of pharnmaceuti cal
technical data for tablets containing conpound of fornmula |I succinate with
the conposition given in table 9. Some differences in the stability of the
products containing different binders can be seen in table 11 (next page).
Tabl e 11 Decpg ttit-onof conpoundypf, fornmutatt+on—1—to6- different

bi nders are uggg:ffo{:g%h%‘fr?i on of tag'll7ets given in table 9ND = Not detect ed
Tabl e 11 confaaodPRRRRAGSE § WeBkOT Ccpapesind of formulation|7, in formulation
where maltodextrin is used as binder, conposition of tablijets given in table

9Exanpl e 3 PreparfarBaveeRd | medi at pl.Aél ease fil mcoated tjabl et intended for
oral admnistration Il|l Pharmaceutl cal Devel opnent

Example 3 Preparation of immediate release film-coated tablet intended for

oral administration III

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

10  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
15 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, 0r 14

mg, may be prepared in the same manner.

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

12 and Table 13.
Manufacturing process and process controls is as in Example 1. A flow diagram
of the manufacturing process and process controls is shown in figure 1.
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A study of the conpatibility of the excipients and Conpound | denonstrated
that the conponents used in the tablet fornmulation were conpatible with the
conpound.wg%ﬁ)%ﬁﬂst his, a traditional wet granul ation, E,q.m]%%g/dggzsgnd
filmcoating process was devel oped using standard net hogs and exciplents.
Description of Drug product Compound | is formulated as i nmedi ate rel ease
filmcoated tablet intended for oral adm nistration. Tablets containing
conpound Table 1 Obthpositidrlof thblstsxaiiplad 3irRg (Gatisurh hbyphatet rengths, 2.5 and 5
ng. The product containing conmpound of fornula | is a white filmcoated
tabl et erfempdafialed in a browni sh red hard capsule. Cther strengths, such
as 2, 346, 7,8 9 10—t 1z, I3 or 1A ey De prepgagred i the
sanme maphner. Conposition The c&%%%t?'tpf’{)”?tof thgmfcg%'?,ets 2. E>H%gre'écﬁ(§°5 ny
are gi viNanRe¥ tirddientl abl e Standard !

2.5 mg 5mg

DRUG SUBSTANCE
Compound 1, succinate 3.333mg  |6.667 mg [Active ingredient (In-house spec.

Corresponding to Compound I 2.5 mg 5mg

EXCIPIENTS

Tablet core:

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

Maize starch 20.000 mg |20.000 mg |Filler Ph.Eur.
Copovidone 5.00 mg 5.00 mg |Binder Ph.Eur.
Water, purified’ q-S- q.s. Granulation liquid |Ph.Eur.
Cellulose, microcrystalline 26.17mg  |22.83 mg |Filler Ph.Eur.
Croscarmellose sodium 3 mg 3mg Disintegrant Ph.Eur.
Talc ‘ 1.5mg 1,5 mg Lubricant Ph.Eur.
Magnesium stearate 1 mg 1 mg Lubricant Ph.Eur.
'Weight of each tablet core 100 mg 100 mg

Film-coating:

Opadry Y-1-7000 white

consisting of:

Hypromellose (5 mPa.s.) 1.563 mg |1.563 mg |Film former Ph.Eur.
JMacrogol 400 0.156 mg |0.156 mg [Plasticizer Ph.Eur.
Titanium dioxide (E171) 0.781 mg |0.781 mg |Pigment Ph.Eur.
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12 and Tabl e 13. Manufacturing process and process controls is as in
Exanple 1. A flow diagram of the manufacturing process and process controls

i s shown \jvﬁgéioﬂigggsl. Tabl e 12 Conposition of tablets 2. P

(calciump

B

te fornul ati on) The current pharmacopoeia is U

atile

materiallie current pharmacopoeia is used 2 Volatile material W claim 1. A

phar maceuti cal

conposition comprising the conpound of fornmula. (1) (i)

in a

therapeytically effective anoui
The conposition of cl 3
admi ni stName efringrediey as a tabl ¢

base. 2.

succi nat

3.

Quaatity p@Omt 14 nFusaiosul at ed
iim 1 which is fo

bt or capsul e.

rmul ated for
The conposit

%E?ﬁ‘li%‘fl ] any

Rsferdnee for ee

one

of clainms 1-2 wherein the corrp(ig\glgo'r Tgﬁ];gla (T) Tsintheformof a
e or nalonate salt.
Water, puriﬁed2 q.S- g.s. Solvent Ph.Eur.
Weight of each film-coated tablet|102.5 mg  [102.5 mg
| q-S. q.s. Lubricant Ph._Eur.

|Magnesium stearate

TThe current pharmacopoeia is used

2 Volatile material

Table 13 Composition of tablets 2.5 mg and 5 mg (lactose formulation)

SUBSTITUTE SHEET (RULE 26)

Quantity per Unit Reference to
Name of Ingredient Function Standard !

2.5mg 5mg
DRUG SUBSTANCE
Compound I, succinate 3.333 mg  |6.667 mg |Active ingredient |In-house spec.
Corresponding to Compound I 2.5 mg Smg
EXCIPIENTS
Tablet core:
Lactose 39.330 mg [39.330 mg |Filler Ph.Eur.
Maize starch 15.000 mg |15.000 mg |Filler Ph.Eur.
Copovidone 3.35 mg 3.35mg |Binder Ph.Eur.
Water, puriﬁed2 q.S. q.s. Granulation liquid |Ph.Eur.
Cellulose, microcrystalline 3499 mg |[31.65 mg |Filler Ph.Eur.
Croscarmellose sodium 3 mg 3mg Disintegrant Ph.Eur.
Magnesium stearate 1 mg 1 mg Lubricant Ph.Eur.
Weight of each tablet core 100 mg 100 mg
Film-coating:
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4. The conposition of any one of clains 1-3 wherein the anount of the

conpound of formula (1)

5. The conpos

for oral

1-5 wherein said conposition further

is 4-12 ny, 5-14 ny, 4-6 ny, 6-8 ny, 8-10 ny, 10-12

my, 12- 14,89 ,0i373080; 7-9 Mo, 9-1 1 ng, 11-13 ng, 5 ng, pfy
. ion of any one of clains 1-4 wherein sa

{%(20&99059%8 or 14

conposition is

adm nistration once daily. 6. The conposition of any one of clains

conpri ses copovi done,

such as

Kol I'i done VAG64, as a binder. 7. Qlagtitgpepositt i on of any one of[Reéftrandeso 1-§ f or
treatmept of cognitive dysfuncfion, schizophrenkf,.Schizophrﬁgifo,m
Di sor deNamsohingediepect i ve Di sof der, Del usi onal |[EV"SBfHer, Bri m?%@chotic
Di sorder, Shared Psychotic Dispisdgs, nmggia, Tnh Bipolar disorder, anxiet)
di sordefs, depression, nmintenance”of Wi polar disorders, slegep
di sturb YL g@iod Wisse Neur ol eptic-i nduced parlki nsoni sm oif cocai ne abuse,
ni coting abuse, or al cohol abuse. 8. Usle of a qonpound of formula (1) for
t he prepangstingofof a nedi canent for

Hypromellose (5 mPa.s.) 1.563 mg |1.563 mg |Film former Ph.Eur.

Macrogol 400 0.156 mg  |0.156 mg [|Plasticizer Ph.Eur.

Titanium dioxide (E171) 0.781 mg |0.781 mg |Pigment Ph.Eur.

'Water, puriﬁed2 q-S. g-s. Solvent Ph.Eur.

Weight of each film-coated tablet[102.5 mg  |102.5 mg

Magnesium stearate q-s. g-s. Lubricant Ph.Eur.

The current pharmacopoeia is used
2 Volatile material
27
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treatnment of cognitive dysfunction, schizophrenia, Schizophreniform
Di sorder, Schizoaffective Disorder, Delusional Disorder, Brief Psychotic

Di sorder,waha{ialBgychotic Disorder, mania in bipolar dipg@hfAoee@mssety
di sorders, depression, naintenance of bipolar disorders, sleep

di sturbances, mgraine, neurol epticinduced parkinsonism or cocai ne abuse,
ni coti ne abuse, or al cohol abuse, wherein the conpound of formula I is
present in a therapeutically effective anount of from4-14 ng cal cul ated as
the free base. 9. A nethod of treating cognitive dysfunction,

schi zophr eni awseRigoprhreni form D sorder, Schizoaffective Disorder,

Del usi onal Disorder, Brief Psychotic Disorder, Shared Psychotic Di sorder,
mani a i n bipolar disorder, anxiety disorders, depression, maintenance of

bi pol ar di sorders, sleep.disturbances, mgraine, neuroleptic-induced

par ki nsoni sm lof* Rigpmaceltica) gamposttien,¢quprising the cogpoyid ffgrmyla (Qe

conprising adm nisteringgn therapeutically effective anount of from 4-14
/ 3

&

)

5  in atherapeutically effective amount of from 4-14 mg calculated as the free base.

2. The composition of claim 1 which is formulated for oral administration, such as

a tablet or capsule.

10 3. The composition of any one of claims 1-2 wherein the compound of formula (I)

is in the form of a succinate or malonate salt.

4. The composition of any one of claims 1-3 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
15  mg, 5-7 mg, 7-9 mg, 9-11 mg, 11-13 mg, 5 mg, 7 mg, 10 mg, or 14 mg.

5. The composition of any one of claims 1-4 wherein said composition is for oral

administration once daily.

20 6. The composition of any one of claims 1-5 wherein said composition further

comprises copovidone, such as Kollidone VA64, as a binder.
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ng cal cul ated as the free base of the conpound of fornula | to a patient in
Peed fhezeof.lo. Adphar maceuti cal conposition conprising the conpound of
ormul a (| i ) and povi done or copovi done as binder. 11. The c osition
of cl ai m‘?(éz\&}{}é@@% the binder is present in a concentrgf:FWP%%gEZSBf from
2-10% (W w), such as 2-4% 4-6% 6-8% or 8-10% 12. The conposition of any
one of clainms 10-1 1 wherein the binder is Kollidone VA64. 13. The
conposition of any one of clains 10-12 wherein the conmpound of forrmula (I)
is in the formof the succinate salt.

7. The composition of any one of claims 1-6 for treatment of cognitive
dysfunction, schizophrenia, Schizophreniform Disorder, Schizoaffective Disorder,
Delusional Disorder, Brief Psychotic Disorder, Shared Psychotic Disorder, mania
in bipolar disorder, anxiety disorders, depression, maintenance of bipolar

5  disorders, sleep disturbances, migraine, neuroleptic-induced parkinsonism, or

cocaine abuse, nicotine abuse, or alcohol abuse.

8. Use of a compound of formula (I) for the preparation of a medicament for
treatment of cognitive dysfunction, schizophrenia, Schizophreniform Disorder,

10  Schizoaffective Disorder, Delusional Disorder, Brief Psychotic Disorder, Shared
Psychotic Disorder, mania in bipolar disorder, anxiety disorders, depression,
maintenance of bipolar disorders, sleep disturbances, migraine, neuroleptic-
induced parkinsonism, 6r cocaine abuse, nicotine abuse, or alcohol abuse, wherein
the compound of formula I is present in a therapeutically effective amount of from

15  4-14 mg calculated as the free base.

9. A method of treating cognitive dysfunction, schizophrenia, Schizophreniform
Disorder; Schizoaffective Disorder, Delusional Disorder, Brief Psychotic
Disorder, Shared Psychotic Disorder, mania in bipolar disorder, anxiety disorders,

20  depression, maintenance of bipolar disorders, sleep disturbances, migraine,
neuroleptic-induced parkinsonism, or cocaine abuse, nicotine abuse, or alcohol
abuse, comprising administering a therapeutically effective amount of from 4-14
mg calculated as the free base of the compound of formula I to a patient in need
thereof.
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10

10. A pharmaceutical composition comprising the compound of formula (I)

M

and povidone or copovidone as binder.

11. The composition of claim 10 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%.

12. The composition of any one of claims 10-11 wherein the binder is Kollidone

VA64.

13. The composition of any one of claims 10-12 wherein the compound of

formula (I) is in the form of the succinate salt.
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