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x 1 DESCRIPTION PROPHYLACTI C OR THERAPEUTI C AGENT
FOR NOCTURNAL CONDUCT DI SORDER ASSOCI ATED W TH
DEMENTI A 5 Technical Field The present invention
relates to an inhibitor for nocturnal conduct

di sorder associated with denentia. Background Art 10
Denentia is a so-called nental deterioration, and is a
condition or synptominterfered with social life and

occupati onal function bypgggRibiryeni mpai rnment. Here,
‘cognition' is a concept generalizing intellectua

%W%%T%C%@Smﬁﬁmﬂuﬁgé Repkr tPdK, NodTMaNANd conDuCT

Patients wth menti a have a core

§6§ fﬁ%] j e disorder), apraxia
%na %%@% e rarvng%? &%@?ﬁg?gy in spite of nornal
nmot or function), agnosia (unable to recognize and
identify an object in spite of normal sensory

functjon), exﬁgutive dysfunction (unable to 20 pl an
tY¢1lqnd the like in addition to menory

hypof unction. Further, the core_synptom such as_ ..,
dysnme§ a Preaedds pBYERSALHY 0§F§a£95h tQ @sorgbibditor for
enotion and notivation, and conduct disorder such as
nettusidat¢orduct gl seidRs aseeeiba tad, Wil deBeRtifce
to care. Furthernore, 25 it is reported that in the
patients with denentia, a sleep 2
Background Art

Dementia is a so-called mental deterioration, and is a
condition or symptom interfered with social 1life and
occupational function by <cognitive impairment. Here,
'cognition' is a concept generalizing intellectual function
such as learn, see, hear, talk, think, and the 1like.
Patients with dementia have a core symptom such as aphasia
(language disorder), apraxia (unable to execute motor
activity in spite of normal motor function), agnosia
(unable to recognize and identify an object in spite of
normal sensory function), executive dysfunction (unable to
plan and execute), and the 1like in addition to memory
hypofunction. Further, the core symptom such as dysmnesia
causes psychoneurosis such as disorder of emotion and
motivation, and conduct disorder such as hallucinations,

delusions, wandering, and resistance to care. Furthermore,

it is reported that in the patients with dementia, a sleep
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di sorder is occasionally devel opped (for exanple, see
non- patent docunent 1, non-patent docunent 2, etc.).
Since famly nenbers burdened with caring are often
bothered with rather periphemal synptons such as

| at e- ni ght wandering 5 than core synptons, devel opnent
of medicines for preventing or treating conduct

di sorders is desired. [patent docunent 1] US Patent

d*%ofﬁ@§4lg38ccgg98n9§§ NigeAdRQ fé@téfiﬁﬁlgw see non-
Borson S. CNS Drugs. 01; 15: 777-96, Sleep

p tie h r di e: :
epl %%ﬁé%at (SphgzsﬂﬁogJ %a%gnd&%ﬁgﬁmn‘? HEN% since

%@mﬁeﬁ%@%@ee@p&ﬁé@w@%&ﬂw 5288 BbPRExea wich
d ease and th denenti as 15 sclo ure
St | ST PR r@ﬁ'ﬁ PETRL OB v%‘dcg ?%e fal%\?eﬁ)tj’ght THgndering

obJect of the rese I nvention | rovi de_a
PrEb AR 1T ormrai% el PEmSRE npE (BPAfGiies gpr preventing

conduct disorders associated wth denentla. 20 Means

OF BRGNP tFRPIGD ShEorderhel Hadeehtedwi t h denenti a,

nmel atonin levels are reduced (for exanple, see
Lubosltatant Rlo®mesntr¥] AS Baierhilain k9/3€),239

Mal donado M Herer P, Lavie P. Chronobiol 25 Int.
2001; [ -3, dacuimgmdphit SlideieMekeMpat tRepsomand. CNS
3

Drugs. 2001; 15: 777-96, Sleep disturbances in patients

with Alzheimer's disease: epidemiology, pathophysiology and
treatment

[non-patent document 2] Bliwise DL Clin Cornerstone.
2004; 6: S16-28, Sleep disorders in Alzheimer's disease and
other dementias
Disclosure of Invention

Problems to be Solved by the Invention

The object of the present invention is to provide a.
prophylactic or therapeutic agent for nocturnal conduct

disorders associated with dementia.

Means of Solving the Problems

In the patients with dementia, melatonin levels are
reduced (for example, see Luboshitzky R, Shen-Orr Z,
Tzischichinsky O, Maldonado M, Herer P, Lavie P. Chronobiol

Int. 2001; 18: 513-24, Actigraphic sleep-wake patterns and
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urinary 6-sul fatoxynel atonin excretion in patients
with Alzheinmer's disease, Mshima K, Tozawa T , Satoh
K, Matsunmoto Y, Hishikawa Y, Okawa M Bi ol

Psychiatry. 1999; 45: 417-213 Mel atonin secretion
rhythm di sorders in 5 patients with senile denmentia of
Al zheiner's type with disturbed sl eep-waking, etc.).
The present inventors have considered that this is

Url1812634S € -8k 1 FaR G ncdiatdnder S ekicetAant | 6wl apatdknts with
ni ght), and found out that nocturnal conduct

s £ RS 9kt
L ’ . .
PN T

4fr?ir:nali 7,§f,”p| ﬁ%?gttolﬂ?.npr es:see%%%/rgnt %ﬁgthmhat J.IS%}.iCIJ}.ﬁS in

esent I'hvention provi des A rmaceuti ca

conposition for prevention or, treatgent of nqcturnal .

p@to’f&@ﬁ’&s dV%BLde?%néigoc FPUE I ¢ t‘f’efadgﬁ\?hﬁlg‘,erv\ﬁ chYPe with

conprises (S)-N[2-(1,6,7,8-tetrahydro-2H ,

disdarRdes S HIRTURE BRIt ) SEChYI] i BheAfRL; iwjengors have

phar maceuti cal conposition for prevention or 20 )
i md(ﬁhqk”ﬁhﬁqa}smﬁh@hcegﬁﬁrp§e§onduct disorders (in

(S)-N[2-(1,6,7, 8-

- 2% indddio[ /5, anch | Fanngh-Bity [ ghathy1 e s dhapenduct
de in conbination with one or nore drugs sel ected
disomders acetry| deol iimdsittdrtzst imhi Bidmwimisgterning  (S) -N-[2-
N-nmet hyl -D-aspartic acid receptor antagonist; 25 [ 3]
(A ,Bhar, getelttratdid recigppsindenro [f5grd 4brleferdri<8r or 4
yl)ethyllpropionamide (hereinafter, sometimes referred to
as compound A) which is a melatonin agonist, and finally
completed the present invention.

That is, the present invention provides:

(1] A pharmaceutical composition for prevention or
treatment of nocturnal conduct disorders associated with
dementia, which comprises (S)-N-[2-(1,6,7,8-tetrahydro-2H-
indeno[5,4-b] furan-8-yl)ethyl]lpropionamide;
[2] A pharmaceutical composition for prevention or
treatment of dementia, which comprises (S)-N-[2-(1,6,7,8-
tetrahydro—ZH—indeno[S,4—b]furan—8—yl)ethyl]propidnamide in
combination with one or more drugs selected from an
acetylcholinesterase inhibitor and a N-methyl-D-aspartic

acid receptor antagonist;

[31] A pharmaceutical composition for prevention or
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treatnment of denentia, which conprises
(S)-N-[2-(1,6,7, 8-

t etrahydro- 2Hi ndeno[ 5, 4-b] f ur an- 8- yI)ethyI]proplonam
de in conbination with one org nore drugs sel ected
from donepezil, galantam ne, rivastigm ne, tacrine,
and nemantine; 5 [4] A nethod for preventing or
treating nocturnal conduct disorders associated with

rj se mi r o _
ORaEAts 6%%%@3?2%% ool 45 N-l2-(,6,7,8

@Jfg 1:80-361’} ‘rﬂé’é cpfr?m %]ngfqtlpgn éS lﬁéﬁ%b@%ﬁ%ﬁionamide in

preve |ng or frea g de I ses
ad eozfll b‘%f )orp'\el-s[% )(I‘é?ﬁ «? sSt %%g%ng%gazjfliom donepezil,
c nblnatlon one or nore dru S seéected fom an
ad‘ffd}‘?'ne‘”sltvearsats]eg’?lrﬂﬁfoﬁi%‘?r% gonc¢ memantine;
th yl -D-aspartic acid, receptor antagonlst

(4 o e $h50 PGk cRER RENGANGr 6t (e A (oLt tyfiveh tonduct

conpri ses admi ni stering )
digendgrs (126spcdatedr ahyiEd- ZﬂemﬁﬂkﬁﬁﬁS whrh  comprises
furan-8-yl)ethyl]propionam de in conbination wth one -
agimimgrst erigs  sel Vctedl 41 o @lohepels t rakjpdeet 2T hedeno [5, 4~
rivastigmne, tacrine, and nemantine; 20 [7] Use of

H(1Surter] BVl )6 th 8- lipetapsiyrcimoi & | ndeno[ 5, 4-

b] f uran- 8-yl ) et hyl ] propi onam de for manufacturing a
[Par macrethoedl feanpeséténtihgr oir evesit Dng odemesatingnt which
of nocturnal conduct disorders associated with

tdes [SamiJﬁ@seérinﬁ (S)~-N-[2-(1,6,7,8-tetrahydro-2H-
(S)-N-[2-(1, 6,7, 8-tetrahydro- 2H—|ndeno[5 4- 25

12]]%&1&?{“5 584 1) setaH-JeRr AR AR 13- d gt SR Bt | 00 Weddbination
with one or more drugs selected from an
acetylcholinesterase inhibitor and a N-methyl-D-aspartic
acid receptor antagonist;

[6] A method for preventing or treating dementia, which
comprises administering (S)y-N-[2-(1,6,7,8-tetrahydro-2H-
indeno[5,4—b]furan—8—yl)ethyl]propionamide in combination
with one or more drugs selected from donepezil, galantamine,
rivastigmine, tacrine, and memantine;

[7] Use of (S)-N-[2~(1,6,7,8-tetrahydro-2H-indeno([5, 4~
b] furan-8-yl)ethyl]lpropionamide for manufacturing a
pharmaceutical composition for prevention or treatment of
nocturnal conduct disorders associated with dementia;

[B] Use of (S)~-N-[2~-(1,6,7,8-tetrahydro-2H-indeno[5, 4-

b] furan-8-yl)ethyl]propionamide in combination with one or
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nore drugs selected froman acetyl chol i nesterase

inhibitor and a N-nethyl-D-aspartic acid receptor

ant agoni st for nmanufacturing a pharnaceuti cal

conposi tion for prevention orgtreatnment of denenti a;

and 5 [9] Use of

(S)-N[2-(1,6,7,8-tetrahydro-2H i ndenol[ 5, 4-

b] f uran- 8-yl ) et hyl ] propi onam de in conbination with
ﬁgféoéru rgegéﬂgﬁdS?f%H(¥£f593¥ﬂ99ﬁ8féhgsterase inhibitor
gal antanTne, "rivastigmne, tacrihe, and nemantine for
mapuf actur i har maceut i cal. conposi t.ion for .
TRV e PR A -F R O | 20 b maoR g T denst  for
Best_Mpde for Carrying Qut_the Inventiagn, ,
RGURET AT ANG, § SRAFIAFRAR 1EBH: PREBRSLS 187 FOF aRFgvention
yl) ethyl] propionam de, of which generic nane is
R 4 (PR ke hed"Be hereinafter referred to

as conpound A, to be used in the present invention is
BPkndige t hedapeut$-Naf@ntls 6r7s?egﬁtéﬁﬁﬁﬁﬁérgfi‘lndeno [5,4-
di scl osed in US 6,034,239 etc., and can be produced

Holyf v adofary e ]l kpedpagnamibde  dhs glopddagaitionhewith one or
reference. 20 Conpound A has a nel atonin agonistic

motd on. difihgs ef oselectedpourfdoft carddreepszill f or galantamine,
preventing or treating conduct disorders associ ated

il vds tdismeitie a. therpaet, i cahdr mesiamtd nec ofifppumchns flaasvering a
therapeutic effect on sleep disorders, it is
ideeidaie fedl t bempBBiBLbhoF o posTetifabn Ccorducteatdent of
di sorders such as | ate-night wandering and the like. 6

dehetfidid ;] (hg capounek A is extrenmely |ow toxic and has

Best Mode for Carrying Out the Invention
(S)~-N~-[2-(1,6,7,8-Tetrahydro-2H-indeno[5,4-b] furan-8-

yl)ethyl]propionamide, of which generic name is Ramelteon,
and which may be hereinafter referred to as compound A, to
be used in the present invention is a known therapeutic
agent for sleep disorders disclosed in US 6,034,239 etc.,
and can be produced by a known method such as that
disclosed in the reference.

Compound A has a melatonin agonistic action. Therefore,
compound A can be used for preventing or treating conduct
disorders associated with dementia. In particular, since
compound A has a therapeutic effect on sleep disorders, it
is effective for the inhibition of nocturnal conduct

disorders such as late-night wandering and the like.
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no i nfluence on |learning activities, and, thus, it can
be wused for a prevention or treatnent of denentia by
conmbining wth an antidinentia drug. The prevention
or treatnent of 5 denentia ing udes a prevention or
treatnment of nocturnal conduct disorders. Further, as
used herein, the denentia includes Al zheiner's

di sease, mld cognitive inpairment, and senile

denE %%??%ester §Hﬁg ﬂnﬁ%gégggghglggﬂgbnggkggeand has

10 ace I nhi'b s suc epezi

m ne stl i and_Tacrine
q@r&f%@Peff ﬁgrt éﬁiﬂ%ﬂ??ﬁkﬁéé}ggépPor aﬁi dnlé%scan be
suc s Memanti ne, . PPAl o
IR 5T o GRSV SIELE cohsEESRRREPEopE gﬁ{?ﬁntéé by combining
LY- 450139, 5HT1A receptor agoni sts having neurotrophic
Wil a2 oA CHIERF 18u Ul XERE pPEETRN AR, GartFeatment of
agoni sts such as SL-650155, MAGO-B inhibitor such as

RETEEY, 1A51udgsr eaPFBHERARPI O sts6aRMgstalotheRggturnal
(3-secretase inhibitors such as

qaRdycd) - 81 6orbephenyBud st horp- uged hEradidi mdihtey| dementia
am no)ethyl]tetralin hydrochloride 1H20, and 20 the
iridderdelshe 84 zhrtimeirtent dasdasgs meylde caghridd vieor impaiament,
phar maceutically acceptable salt. Exanples of the

&l tsenileldsteentia case that the antidinentia drugs
have an acidic functional group, inorganic salts such

as alpsadripred al 3% saldurH €. Jant$QdinbAtsal t, d&@tgasswﬁuude
sal t, etc ), alkaline 7 earth netal salts (e.g
éﬁgﬂyﬂﬁﬂéﬁﬁﬂesﬂgﬁﬂ§§|Unlﬁﬁibitors such as Donepe21l,
Galantamine, Rivastigmine, and Tacrine, N-methyl-D-aspartic
acid (NMDA) receptor antagonists such as Memantine, PPARy
agonists such as rosiglitazone, y-secretase inhibitors such
as LY-450139, 5HT1A receptor agonists having neurotrophic
factor activity such as Xaliproden, 5HT4 partial agonists
such as 8SL-650155, MAO-B inhibitor such as SR-57667, Ab
aggregation inhibitors such as alzhemed, p-secretase
inhibitors such as (R)-(+)-6-(4-biphenylyl)methoxy-2-[2-
(N,N-dimethylamino)ethyl]tetralin hydrochloride * 1H,0, and
the like.

These antidimentia drugs may be a free form or a
pharmaceutically acceptable salt. Examples of the salts
include, in case that the antidimentia drugs have an acidic

functional group, inorganic salts such as alkali metal

salts (e.g., sodium salt, potassium salt, etc.), alkaline
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bariumsalt, etc.), amoniumsalt, and the like. In
addition, in case that the antidinentia drugs have a

basic functional group, exanples of the salts include
salts with 5 inorganic acid such as hydrochl oric acid,
hydrobrom c acid, nitric acid, sulfuric acid,

phosphoric acid, and the |like, and salts with organic

acid such as acetic acid, phthalic acid, fumaric

cith RAIL dG1ds 1qRLL,C 8&1diunml 4Lt ACIKhgndd fumh C salt,
acid, succinic acid, nmethanesulfonic acid, p f%

%%%#@Fﬁ;n%igﬁiceéglg' aﬁ%?§$$u%ikgalzbe 5ngnthe like. 1In

et dry?s %xe P ed here can
t " .
SOELAAS! LY BB LE, kD s Rn R R R RINESY i

rugs, So have an_adverse _effect sl eep, di,sor der .
fueELodt egBOkPy " PETeRoRtodit S b haexiag EaTts with
t herapeutic effect. on s]e dj sorders, it ca ) L
Pret wya%dugwéahmscwﬁfﬂ%?faﬁlw ?ﬁlgucﬁygmbmmlc acid,
antidimentia drugs. The antidinentia drugs_include ,
ek iF cheldnesydépgde acAkbphesPhgydc acid, and the like,
N-net hyl - D-aspartic acid (NVMDA) receptor antagonists.

20 Feaiher miitd, anuspoithe@idapuahsa@shbeaasters i acid, phthalic

- conbination with a therapeutic agent for diseases

ashbci fiear v t ickd cepxal Soraeid, Yrhatbapaghd, Amgdeic acid,
used in conmbination with antidinmentia drugs, exanples
aftatim nasidat i eactants 2Atviidycl udetHah)esadinfionist r adcibd, p-
of a single preparation obtained 8 by fornulating
€Ml Y Gt a8ced) | dhaerbhiea 1dkéd The known antidimentia
drugs exemplified here can be commercially available with
ease, or can be produced according to a known method.

Among the antidimentia drugs, some have an adverse
effect of sleep disorder (e.g., donepezil). Since compound
A has a therapeutic effect on sleep disorders, it can
preferably be used in combination with such antidimentia
drugs. The antidimentia drugs include acetylcholinesterase
inhibitors and N-methyl-D-aspartic acid (NMDA) receptor
antagonists.

Furthermore, compound A can also be used in
combination with a therapeutic agent for diseases
associated with sleep disorders.

When compound A is used in combination with

antidimentia drugs, examples of administration forms

include (1) administration of a single preparation obtained
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si mul taneously, (2) sinultaneous adm ni stration of two
prepar ati ons obtai ned by fornul ati ng conpound A and an
antidinmentia drug separately, via an identical route,
(3) 5 sequential and interm tfgent adm nistration of
two preparations obtained by fornmulati ng conpound A
and an antidinentia drug separately, via an identica
route, (4) sinmultaneous adm nistration of two

B €Pa5ahi 0981 /Lt aiRdehdiha f of mubali nGrcomnpotidifedPda drug
an antidinmentia drug separately, 10 via different

§éﬁﬁf¥% ééﬁs queny aJsfﬁEhf£ﬁ§$@§tt§&hlnlst ation of two

nlstratl ' of Two preparations obtai ned

f.or mul nd n
Kedgar aage y, vP%rE% H&‘%1%&]8 f@%ggg%%g‘? é%’?ﬁ) ?rapt" and an

the order - antldlnentla dru , '
ailﬂrelcr oﬁgﬁ’é?) a&ﬁgetlléfé 138 2Ry 6L N evvpm?ﬁlte’ (3)
of convenj ence of patlents referred |
SR St | P! L gTE i bar VBN SEEAFAGR byof | two
formul ati ng conpound A and an antidi nmentia drug
R 9RATHHCHIS| PRtpi@edoshye HPrRRLAELAD rre%mché’n gad an
appropriately 20 selected based on a clinically used
afgsilimentsicali dresm, separasedidi i a adh o idengdegduncPute, (4)
and antidinentia drug can be appropriately selected
sepeicingpwn adimind stration slibjwetprepandhicns aphpbained by
route, target disease, synptom antidinentia drug to
flrermislext iangl ddwepdiirke. A Usdhldry, anthiedire¢n ol amagribge 2&parately,
deci ded based on the general dose of the antidinentia
wiraig & f terdier usaeshtafien t3e ashauesiial | candubletérmbttent

human, for

administration of two preparations obtained by formulating
compound A and an antidimentia drug separately, via
different routes (e.g. administration in the order of
compound A - antidimentia drug, or in the inverse order)
and the like. From a viewpoint of convenience of patients,
preferred is an administration of a single preparation
obtained by formulating compound A and an antidimentia drug
simultaneously.

The dosage of the combined drug can be appropriately
selected based on a clinically used dose. In addition, the
blending ratio of compound A and antidimentia drug can be
appropriately selected depending on administration subject,
administration route, target disease, symptom, antidimentia
drug to be used and the like. Usually, the ratio may be

decided based on the general dose of the antidimentia drug
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exanpl e, 0.01-100 parts by weight of the antidinentia

drug is used relative to 1 part by weight of conpound

A. Compound A can be safely adm nistered orally or 5

parenterally (e.g. topically, gectally, intravenously

etc.) as it is or as a pharmaceutical conposition

m xed with pharnmacol ogically acceptable carriers

according to a conventional nethod (e.g., nethod

feseLi Redal nwlanangge ERALTREOROELA GhGoer SHEMERan, for
ab € abl ets,

et s (I ncludi ng Sugar c¢oa

filmcoated ts owders,. gr.anul e capsyles, .
?ﬁﬁ%ﬁf s&'%%%fé oﬂé?tguggémﬁ , ?#j%%?aﬁ?g§glmehtla drug
suppositorjes, sustajned-rel ease, agents, adhesive
%ﬁwﬂ%ﬁéﬂ#%ﬂﬁﬁl%ﬁuF? PaXe. byniet Feﬂ? SPMRSHBGURd A

is usually about 0.01 to 15 100% by wei ght based on

t ot alCRMRYMT ofA t HER 0PI $2EALY TRENEBSEtBFedonpBahdy or
A differs depending on an adm nistration subject,

RENATHI STk ofe rduteorberil Hy seteetallyr Exbrprenously etc.)
t herapeutic agent for sleep disorders, the dosage is
&boat 0L9H00F tas2 argphgrbedputeicght ,cAppsef tombimixed with
about 0.001 to 1 ng/kg body weight, nore preferably
mlromtadh10li dad 10; 5 agtkpthbdy weiaphtidns t eagsorfiing to a
conpound (1) as active ingredient for an adult. The
qUrArgRGiRiid IC ame€ BROSI( &1 §0, Mave o d gy GlideRll aRCeJiPanese
several tines in divided doses per day. 25 [ Exanpl es]

PHA rmHtIeaseNt eitkveNt | 8cKi |ds ba 8a%dd beenkNudehdi | sugar-

coated tablets, film-coated tablets), powders, granules,
capsules, soclutions, emulsions, suspensions, injectables,

suppositories, sustained-release agents, adhesive

preparations, and the like.

The content of compound A is usually about 0.01 to
100% by weight based on total weight of the composition.

The dose of compound A differs depending on an
administration subject, administration route, and disease.
For example, as a therapeutic agent for sleep disorders,
the dosage is about 0.0005 to 2 mg/kg body weight,
preferably about 0.001 to 1 mg/kg body weight, more
preferably about 0.001 to 0.5 mg/kg body weight in terms of
compound (I) as active ingredient for an adult. The
pharmaceutical composition may be administered once to
several times in divided doses per day.

[Examples]
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t hrough the foll ow ng Preparati on Exanpl es and
Experinents. However, these are just an exanple, and
the present invention is not Iimted by the exanples,
and may be 5 changed w thout dgparting fromthe scope
of the present invention. Preparation Exanple 1
Conmpound A (160 g), |actose (4064 g), and corn starch
(640 g) are mxed uniformy in a fluidized bed

gr anuh@é i $J}es]eqxtdr X%Rren%q(%fnt h%&?g.)(tgé e A s%feqFé'uc{i ati%d detail

wi th spraying a solution of hy XY Pr opy ose

160 i.n t in th drye foll owed by _drying in
direh el e "Sbloblns (ProfRtihien apsdiined) plr peberinents.

rushed by 1.5 mmt gunching screen using a power mll

¥&itus TEIDL a7 T und $OF m R antk@BPLgo 18nfhethe  present

uni form granules (3894 g) are added corn starch (124
PVeninPhadifes Pt staBidee (BY. 4thF, SHAIPRIRS nialg emay be
is mxed to give granules for tableting. These
Prandfdswatbousb| dgrarting g finemghthef st@Pengoferthe present
tablet with a 7.0 nmt die using a tableting machine
inventeire bare tablets. The obtained 20 bare tablets

are sprayed with-a solution of

Enapramatprap\Bxetgile cel | ul ose 2910 and copol i vi done
wherein titanium oxide and yellow ferric oxide are

di spaagsburid 2 ({160 nygpallaegosaChidNG4 1) ,giared abeth starch
25000 tablets which are filmcoated tablets each

@AY g Ni & 4miBe8f uaQFBOMNY AnPe £128 diglEtbé@ddgranulation
having a prescription shown in Table 1. 11 [Table 1]

dryer, and the mixture 1is granulated with spraying a
solution of hydroxypropyl cellulose (160 g) in water in the
dryer, followed by drying in said drier. The resulting
granulated material is crushed by 1.5 mm¢ punching screen
using a power mill apparatus to obtain uniform granules. To
the uniform granules (3894 g) are added corn starch (124 g)
and magnesium stearate (12.4 g), and the mixture is mixed
to give granules for tableting. These granules are tableted
in a weight of 130 mg per tablet with a 7.0 mm¢ die using a
tableting machine to prepare bare tablets. The obtained
bare tablets are sprayed with a solution of
hydroxypropylmethylcellulose 2910 and copolividone wherein
titanium oxide and yellow ferric oxide are dispersed, in a
film coating machine, to give about 25000 tablets which are

film-coated tablets each containing 4 mg of compound A per

tablet and having a prescription shown in Table 1.
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Conposition Bl ending Quantity (nmg) Conpound A 4.0 5
Lactose 101.6 Corn Starch 20.0 Hydroxypropyl
Cellulose 4.0 Magnesium stearate 0.4 Bare Tabl et
130.0 Hydroxypropyl met hyl cel Iyl ose 2910 3.74 10
Copolividone 0.75 Titanium OXide 0.5 Yellow Ferric
Oxide 0.01 Total 135.0 Preparation Exanple 2 15
Compound A (160 g), Donepezil (160 g), |actose (4064
g), and corn starch (640 g) are mxed uniformy in a
fluidized bed granul ation dryer, and the m xture is
granul ated with spraying a solution of hydroxypropyl
cellulose (160 g) in water in the dryer, followed by

ﬁr¥iq$dfo in said drier. The resulting granul ated
Rt Vis crushed by 1.5 nm+ punching screen using
7 M v S

"'. appar at U O ODL a l'.; _OI'.'! O'I..xl SO
C ' ' . CA ' C .-“ ' CA C AC #&i >07 o /
(Qpgyndrdl magnesi um stearate (12.4 12 g)4.and th
m xture is mxed to give granules for tableting.

Theeseo g anul es are tabl eted using a tabl etdhgémachi ne
to prepare bare tablets. The obtai ned bare tablets

ager1s [Bteyrach 20.0
Hydroxypropyl Cellulose 4.0
Magnesium stearate 0.4
Bare Tablet 130.0
Hydroxypropylmethylcellulose 2910 3.74
Copolividone 0.75
Titanium Oxide 0.5
Yellow Ferric Oxide 0.01
Total 135.0

Preparation Example 2

Compound A (160 g), Donepezil (160 g), lactose (4064
g), and corn starch (640 g) are mixed uniformly in a
fluidized bed granulation dryer, and the mixture is
granulated with spraying a solution of hydroxypropyl
cellulose (160 g) in water in the dryer, followed by drying
in said drier. The resulting granulated material is crushed
by 1.5 mm¢ punching screen using a power mill apparatus to
obtain uniform granules. To the uniform granules (3894 g)

are added corn starch (124 g) and magnesium stearate (12.4
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with a solution of hydroxypropyl nmethyl cel | ul ose 2910
and 5 copolividone wherein titanium oxide and yel |l ow
ferric oxide are dispersed, in a filmcoating
machine, to give film coated bl ets each contai ni ng
4 nmg of conpound A and 4 ng of Donepezil per tabl et
and having a prescription shown in Table 2. 10 [Table
2] Conposition Blending Quantity (ng) Conpound A 4.0
nepezil, 4.0. lactose 101, Corn_Starch 0 .
ot prspyoeafiarbetate? ignoer dréfeipa 853, sapteting.
ul gse 291

are Tablet.134.0 r oxypr.opyl.met hyl cel | .
ae |GLROPLARAGTE oLFRLoThE aRaimtod dEo518 I8 yarcine to
Ferric Oxide 0.01 Total 139.0 Experinent 1 1)

MERATS RS daRiRER i o wtainediPIreytahlabisaressprayed
Animal s: SAWMP8/ Ta Slc mce (16 weeks ol d),  and
WANRIA TS Sut 1o cef( deydrexerePrylnatkvheebl uhpage 2910 and
were used. After breeding in a rearing room they

arael insietprgf twdrendian dyietasiium oxide and yellow ferric oxide

are dispersed, in a film coating machine, to give film-
coated tablets each containing 4 mg of compound A and 4 mg

of Donepezil per tablet and having a prescription shown in

Table 2.

[Table 2]

Composition - Blending Quantity (mg)
Compound A 4.0
Donepezil 4.0
Lactose 101.6
Corn Starch 20.0
Hydroxypropyl Cellulose 4.0
Magnesium stearate 0.4
Bare Tablet 134.0
Hydroxypropylmethylcellulose 2910 3.74
Copolividone 0.75
Titanium Oxide 0.5
Yellow Ferric Oxide 0.01
Total 139.0

Experiment 1

1) Measurement of rotational motor activity in mouse
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6-nonth-old to 8-nonth-old. A sole isolation breeding
was 5 conducted during the breeding. AB system of
Neur osci ence Co. was used for nmeasurenent. The nice
were put 'in separate cages, anfd the turning wheel's
rotati on nunber for every mnute by nouse was
nmeasured, and the data was anal yzed as a notor
activity for 10 every hour. A turning wheel was

i bped d C f ur t e '
PP SRS e Bleret IF PEFRE opdly RHE"ShuRE/Ta s1c
aut o i.cal |y, cou d every mnute with AB system
PR 4281 oRER . GO hand s cEBPHEH lwi FRUER met ey $ecks After
an apount, of nmovenent (notor activity). 1% 2) Used
ERRAR A AT TS oHoNBe Mo ExeFS MePTWaLtEar Fhgdage of
out according tgo the follow ng schedule. LBianthe_
Goenthrgisk ‘g@ Sarentg el ‘& Fotat isplatdmBerbrepding was
habi tuation stage, each group was evenly grouped. 20
Augangl g kegedingat er for injection, and
wat er for injection was used as a vehicle. The
sol 8 aystah ofeNelmoserenca o sias edsed fior nkéagurement.
wat er, respectively. The drinking water was repl aced
Thiet hmiew owerevepyt webek. dépeiradtsdhi taaateson pad odhél turning
week) 25 First week: Vehicl e/ Conpound A 0.1-0.2

whiglelg/sday otdtiSacondmpeek: fdehietef Comiownd Aby. ImBude was
ng/ kg/ day Third week: Vehicl e/ Conpound A 1-2

MR/ HHedBY anfddWHeh ek wade hirtd Bf LAdming nbtlo? activity for
ng/ kg/ day

every hour. A turning wheel was equipped in the cage for
measurement. The number in which the mouse rotated the
turning wheel was automatically counted every minute with
AB system (Neuroscience Co.), and recorded with time course
as an amount of movement (motor activity).

2) Used Drug and Administration Method

Experiment was carried out according to the following
schedule.

Using the total wvalue of turning wheel's rotation
number in habituation stage, each group was evenly grouped.
Compound A was dissolved in water for injection, and water
for injection was used as a vehicle. The solution and
vehicle were administered as drinking water, respectively.
The drinking water was replaced with new one every week.

Pre: Habituation period (1 week)

First week: Vehicle/Compound A 0.1-0.2 mg/kg/day
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Fifth week: Vehicl e/ Conpound A 1-2 ny/kg/day 5 3) Data
Anal ysi s The nunber of rotational novenent which was
aut omati cally counted every mnute by AB system
(Neuroscience Co.) was tallied,for every hour.

Cal cul ation was carried out according to the foll ow ng
10 sequences. (i) By calculating according to the
foll owi ng mat hematical formula: (rotational notor

activdty ] &.égy J ¢ )al (fO g@i %
acti véﬁ%orlwn é|g t ‘g%%%ge}g Orgp%ayaf‘ 1@'%0 él?inlg éFBPSE.y
mot or_.activity i ar%; i od of day), x 1 tor
e NS R T R e e L 7L
mean val ue of notqr actjvity %in IngL eri od S
cal mﬁ%’t%ﬁ" f"ﬁ?re]%’ve\fe;blv(fe]e%/,c%mo‘&\%% e _23 mg?kgy\gay. '
representative value for every week. 20 (iiji) In
addi tHidEh iveedes &/ el affeonpeind A Pre? viBg/ Fadday
100% rate of change of notor activity %in |ight
JeDaded Agfalersigimi ni stration was shown as % of Pre
value. 4) Statistical Analysis Statistical analysis
was [JHref or mexhbsirt h ft estobrtiBalai redvementst fwhich  was
vehi cl e adm ni stration group and conpound 15 A
aadtrona tsitaadtliyon grooupresf SAMRSry S5)miRestd t Thwe t eBB system
results were shown in Table 3.
(Neuroscience Co.) was tallied for every hour.

Calculation was carried out according to the following
sequences.
(i) By calculating according to the following mathematical
formula:
(rotational motor activity in 1light period of a
day) / (rotational motor activity in light period of a day +
rotational motor activity in dark period of a day) x 100,
motor activity % in light period was determined.
(ii) The mean value of motor activity % in light period was
calculated for every week, and was made a representative
value for every week.
(iii) In addition, in case that the value of Pre was made
100%, rate of change of motor activity % in light period
after administration was shown as % of Pre value.
4) Statistical Analysis

Statistical analysis was performed with t-test or

Paired t-test for vehicle administration group and compound
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[ Tabl e 3] Effect of Conpound A on increase of notor 5
activity in light period in SAMP8 Mdtor Activity in
light period, % Pre 1st 2nd 3rd 4th 5th week week
week week week SAMR1 Vehicle,3. 90 7.91 5.75 6.56 7.08
4.96 SAMP8 Vehicle 25.73 27. 25.06 26.27 24.70
24.53 Conpound A 31.29 30.95 24.58 22.82 23.75 21.18
* * ** Nbtor Activity in light period, %of Pre Pre

st.2nd. 3rd 4th 5th wee week week week SAMP8
Rttt St bt et e B8 "on V0 105 65

goggou A 100.00 97.67 79.60 70.25 74.77 71.64 ** *
3 PEFRCt test *: p<0.05, **: p<0.01 Administration
dose: 1st week: Conpound A 0.1-0.2 / k 10 2nd week:
Conpolftfdl 789t 1E95Bl i)/ were ek bBuhd A 1-2

/ kg 4th week: Conmpound A 1-2 ng/ kg 5th week:

&ﬂs&ﬁm@]’a\ flfje@d:/ kg)f nE€ompound A on increase of motor

activity in light period in SAMPS8

Motor Activity in light period, %

Pre 1st 2nd 3rd 4th 5th

week week week week week
SAMR1
Vehicle 3.90 7.91 5.75 6.56 7.08 4.96
SAMPS
Vehicle 25.73 27.36 25.06 26.27 24.70 24.53
Compound A 31.29 30.95 24.58 22.82 23.75 21.18

* * * %

Motor Activity in light period, % of Pre

Pre 1st 2nd 3rd 4th 5th
week week week week week
SAMPS8 :
Vehicle 100.00 98.54 88.98 98.05 85.70 103.62
Compound A 100.00 97.67 79.60 70.25 74.77 71.64
* X * *
Paired t test *: p<0.05, **: p<0.01

Administration dose: 1lst week: Compound A 0.1-0.2 mg/kg
2nd week: Compound A 0.1-0.2 mg/kg
3rd week: Compound A 1-2 mg/kg
4th week: Compound A 1-2 mg/kg

5th week: Compound A 1-2 mg/kg

It 1is known that when an age-related change of

circadian rhythm for spontaneous motor activity of SAMPS
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It is known that when an age-rel ated change of
circadi an rhythm for spontaneous notor activity of
SAMP8 16 nouse in 12-hour/12-hour light-dark cycle is
studied in conparison with SA as control, SAMRL
shows a typical circadian rhythmwhich is, high in
dark period and lowin light period |ike other
rodents, but SAMP8 shows apparently 5 an abnornality

of rhythm._that i shows hi.gh nt anequs .notaor .. .

et o o eport b BERF o Lo 1 Syede 18° Hudied in

experipent, such difference between SA and SAMP8 ,
ALY oH&E?‘ve%?‘le% Slsde?o’?Breflecks hepows a typical

adm ni stration of drinkjng water containing, conpound _

i radipneEhEhBINnyhighefiechigh tie 43k cRgEigf and low in

rotational notor activity in |ight period of SAWMPS,

daaht @rrtied slids edmiuctedenhs ¢ heut p3AYES oshevie apppgently

of notor activity in light period in a day.

Admbrctmalitgn of fheshn i thkahgisl shaves zopiahnspgntaneous

15 conmpound A was started at a dose of 0.1-0.2

e deg/ dagtimityer reftafr cohpghnd Aewril t heIdat &heas present

anal yzed every week, and then, the dose was

A oid it el yuehcad of beregter Watwnden BRAMRCOWHISE GAMP8 was
the drug efficacy. In the first and second week after

LIABTENSE EWlv SN Thh Sb Ak £ OR cOfc hIdIN KM Wt eddhtn Pt ration of
SAMP8, there was not observed a change of the notor

Acldvidy Wdded | ¢heRENieG aRdrbRRnY O Pﬁgsvaéuedégﬁéasing

Is a rate of change to the Pre value, conpared to t

sl eonadxgﬁ%é‘i SURRD U ouR. RS SnslaNER MBS activity in
considered to be

light period of SAMP8, data analysis was conducted on the
basis of the ratio df motor activity in light period in a
day.

Administration by free drinking of water containing
compound A was started at a dose of 0.1-0.2 mg/kg/day in
terms of compound A, and the data was analyzed every week,
and then, the dose was appropriately escalated referring to
the course of the drug efficacy. In the first and second
week after commencing administration of drinking water to
SAMP8, there was not observed a change of the motor
activity % in light period and the % of Pre value that is a
rate of change to the Pre value, compared to the vehicle
administered group, and the change was considered to be

within the margin of error. When the dose was increased to

1-2 mg/kg/day in terms of compound A from the third week to
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within the margin of error. \Wen the dose was
increased to 25 1-2 ng/kg/day in terns of conpound A
fromthe third week to 17 the fifth week, it was
confirmed that the notor acti&gty % in light period
and the % of Pre value that is 'a rate of change to
the Pre val ue were decreased, conpared to the

vehi cl e-admi ni stered group. It becane apparent in the

Pal r t test that the rat.e of ange ,of notor ..
t31: i%&fﬁwe?ﬁw%ghwasewg %H}?d%ctgfa re§ gnotor activity %
Si j ficantl ecreased i t he compound )
A gﬂh‘?%?s?@i‘iagg@&lﬁip.te}ﬂ%egef’ér &r§ W@Ja‘ée nkbat disvidbusate of

t hat conmpound A can inhibit dose-dependently the

Eobdrvi BEei iYaliught WpERI stpieas@dhg. Coppagred to the
other 10 hand, it was confirnmed that SAMRL used as
vEedHit a1 - arige steredh rgmeupn of Ihockerame | aepahsetangn the
di urnal decrease of rotational notor activity. In
Peddied on, tedbngbstofthentmrte aef i vhapgbebdr enctind adeteivity %
adm nistration of drinking water (dark period, light
iperliiggtht ghérday) aneér & odt Palesdrsved grilitf i qeditslty iddécreased in
Applicability According to the present invention,
tihiker compSundr Avhadaiinaspeephy e, oThéherapept i€ was made
agent for nocturnal problematic behaviors associ ated

oMb MBRA t A.corpdune A2Qah kenhiliSi t CadlsMBdebenflently the

phar maceuti cal conposition for prevention or
abnormal behavior in light period of SAMP8. On the other

hand, it was confirmed that SAMR1l used as control mouse has
a rhythm of nocturnal increase and diurnal decrease of
rotational motor activity. In addition, changes of motor
activity before and after administration of drinking water

(dark period, light period, all day) were not observed.

Industrial Applicability
According to the present invention, there are
provided a prophylactic or therapeutic agent for nocturnal

problematic behaviors associated with dementia, and the

like.
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treatment of nocturnal conduct disorders associated
with denentia, which conprises
(S)-N-[2-(1,6,7,8-tetrahydro-2H 5

i ndeno[ 5, 4-b] furan-8-yl)ethyl] %ropi onam de. 2. A

phar maceuti cal conposition for preventi on or

treatnment of denentia, which conprises
(S)-N-[2-(1,6,7, 8- :
t et rahydr o- 2H i ndenol[ 5, 4- bng&yl ) et hyl ] pr opi onami
de in conbination with on re drugs sel ected

froman 10 acetyl choli.nesterase.inhibit and a
N nethyl PSE)} it cadei ch’é‘EQEFBFOHnt a’g%’ﬁl sPreyengion or

phar maceuti cal conposi t| on for prevention or

et dyﬁﬁgqqu \quﬂ¢u§3hp jgerders associated with
(S)-N-[2-(1,6,7, 8-
demarriir owhichn ¢emprs, sesn] £ 5t o= 827K 3 ef ht $pEebrahadro-2H-
de in 15 conbination with one or nore drugs sel ected
ifrden alidnedzl fyramyed ant Jeeti el 1 propsongmide; tacrine,
and nemantine. 4. A nethod for preventing or treating
2oct ik nabheandeeti t idiador deompassotoat edfant t h pdeventtiizn  or
whi ch conprises adm nistering

H{rRathhdr ( d£6 denkritdta,ahyli 6h 2 ldompadnrels, 4s) 20-[2-(1,6,7, 8-
b] furan-8-yl)ethyl]propi onam de. 5. A nethod for

HAERd Y- - i eaid M, daenitan- vy Cheti® t&EPonamide in
adm nistering (S)-N-[2-(1,6, 7, 8- tfyé:\ﬂ;ahydrﬁgmz¥5 &

daMisnRl Sk b]vjll'l:r}?‘n -Shey| st hYIJ\JJPé OPh PRGN A dcted from an

conbi nation one or nore drugs selected from an

a%rgll?}?/cl I'h(géﬂ'leexsatﬂ ag%hll k&'rt OLn@ nd aN—methyél ~D~ as%artlc

aspart Ic 1 aCI r ecept or ant agoni

am?_.LtJ1 ece% JU ey na}glon Q. treating denmentia, which

3. A pharmaceutical composition for prevention or
treatment of dementia, which comprises (S)-N-[2-(1,6,7,8-
tetrahydro-2H-indeno[5, 4-b] furan-8-yl)ethyl]propionamide in
combination with one or more drugs selected from donepezil,
galantamine, rivastigmine, tacrine, and memantine.

4. A method for preventing or treating nocturnal.conduct
disorders associated with dementia, which comprises
administering (8)-N-[2-(1,6,7,8~-tetrahydro-2H-indeno{5, 4~
b]furan-8-yl)ethyl]propionamide.

5. A method for preventing or treating dementia, which
comprises administering (S)-N-[2-(1,6,7,8-tetrahydro-2H-
indeno[5,4-b] furan-8-yl)ethyl]propionamide in combination
with one or more drugs selected from an

acetylcholinesterase inhibitor and a N-methyl-D-aspartic
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conprises adm ni stering
(S)-N[2-(1,6,7,8-tetrahydro-2H

i ndeno[ 5, 4-b] furan-8-yl)ethyl]propi onam de in
conbination 5 with one or norggdrugs selected from
donepezil, galantam ne, rivastigmne, tacrine, and
memanti ne. 7. Use of

(S)-N[2-(1,6,7,8-tetrahydro-2Hindeno[ 5, 4-

bcL].fa ran- 8- I%l th opi onam de for manufacturing a
‘fn’fﬁ%‘iﬁ‘%’% %?1%)%% %on for prevention or treatment

10 noc urn conduct di sorders, associ ated wth, .
eneﬁilg Qﬁpreventlng or treatlng ementia, which

(S)- N-[2(1 7, 8-tetrahydro-2H-i ndeno

ISHRA TR B- yP)jméf‘Hf'ItFrﬁPSpl oh®ht I&e[?nQoﬁbV n&rE8hEahYATO-2H-
one or nore drugs selected from an

qdang chdl et eansE Y e iy blprepiopamide  in  combination
N- et hyl - D-aspartic acid receptor antagonist for 15 -
wigdhifuferes Wi mpre phargmomitécted chnposdonepetbt, galantamine,
prevention or treatnent of denentia. 9. Use of
HiS)ast-igei(re 6, ta Beitred r sty meer@dbh i vieno| 5, 4- D]

furan-8-yl) ethyl] propionamde in conbination with

Tane @se horef dr ugs) -aet (4 €1, 6 7 D8 -dosepszydro-2H-indeno [5, a-
gal antam ne, 20 rivastigm ne, tacrine, and nemanti ne

e g et Wi HA [ rdpisdeeril | calfogzonposbhu@actaking a
prevention or treatnment of denentia.

pharmaceutical composition for prevention or treatment of
nocturnal conduct disorders associated with dementia.

8. Use of (S)~-N-[2~(1,6,7,8-tetrahydro-2H-indeno|[5, 4-
bl furan-8-yl)ethyl]propionamide in combination with one or
more drugs selected from an acetylcholinesterase inhibitor
and a N-methyl-D-aspartic acid receptor antagonist for
manufacturing a pharmaceutical composition for prevention
or treatment of dementia.

9. Use of (S)—N—[2-(1,6,7,8-tetréhydro—2H—indeno[5,4—
b] furan-8-yl)ethyl]propionamide in combination with one or
more drugs selected from donepezil, galantamine,
rivastigmine, tacrine, and memantine for manufacturing a

pharmaceutical composition for prevention or treatment of

dementia.



