;e3e' #' 1 d tD#6z#T#h1l' 7 JAN 2005 1 DESCRI PTI ON DEMENTI A REMEDI ES

CONTAI NI NG _2- ARYL- 8- OXODI HYDROPURI NE DERI VATI VES AS THE ACTI VE 4l NGRE
TECHNI CAL FI ELD The present invention relates to a nedicine for treat t
of denmentia conprising a 2-aryl-8-oxodi hydropurine derivative, in nore
detail, a 2-aryl-8-oxodi hydro 10 purine derivative which has an acet ani de

noi ety at the 7or 9-position of the purine ring. BACKG?QJN%MMMWIMMIHIMF
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The present invention relates to a medicine for

treatment of dementia comprising a 2-aryl-8-oxodihydro-

purine derivative, in more detail, a 2—aryl—8—okodihydro—

10 purine derivative which has an acetamide moiety at the 7-

or

9-position of the purine ring.
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With the advance of aging of society, the increase of
patients suffering from dementia has been causing a social
problem, and about 90 % thereof is occupied with Aléheimer—
type dementia and cerebrovascular dementia. With respect
to the symptom of dementia, short- aﬁd long-term dysmnesia
is a fundamental and common core symptom, therefore it is
considered that the dementia is composed of dysmnesia,
disorientation due to dysmnesia and higher brain
dysfunction associated therewith. In the ©patients
suffering from dementia, the functions of various
neurotransmitter systems are remarkably decreased mainly in
the cerebral cortex and the limbic system, additionally the

function of cerebral energy metabolism is also decreased.

(T

*G00002*

5



5 cause of Al zheiner-type denentia is dysfunction of such neurotransmgtter
systems [Coyle, J. T. et al., Science, 219, 1184-1190 (1983)i &3t ®_ C
G et al., Psychopharmacol ogy, 86, 245-252 (1985)]. Besides, fromthe
vi ewpoi nt of the neurotoxicity induced by (3-anyloid peptide, 10 it is
guessed that the | oss of hippocanpal neurdns through the accunul ation of
(3-anyloid peptide in senile plaque on the surface of the cell is involved
in the mechani sm of di sease onset, and is al so one of the main causes of
Al zhei mer -type denentia,| Sel koe D, .J., Annu. Rey. Neurosci., 15 12, 463-490
(1989)] . On)ér"ﬁsc g;rlé’ o%J‘t % | RAFAG ERat"He AdrREidsTs Lo ofgmentia,
dysfunction asso iﬁ%ﬁ? Wth cholinergic systemis a cause of dysmesia in
dementi a astgﬁggggf FBOYEOTE he Ofedite HEt 3R ST R ng a2t Re bnsivf
denmentia by neans 20 .of the activation of cholinergic system have been
devel oped. ﬁﬁPﬁH@F?g&ﬁ'givingl&FP@ﬁﬁﬁéﬁlFo t he BBBEERSPLAFSERACanat erfic
neurons and N-nethyl -D-aspartic acid(éhereinafter, abbreviated to "NVDA")
receptors, WRNERMILEERE Cof SYRERBL ordIdf 1§l knseggeis§eda wealt cithe tmain
activate 25 the NVDA receptor function has been al so devel oped. 17 JAN
2005 355 10C8ys20 FEcdnianeinderteyrg e dgmeatignelat tdsmiunciulordewdl opuch
agoni sts for the peripheral -type benzodi azepi ne (hereinafter, optionally
abbr evi at edNEYroBZenIML ttede yertemss idaykeherbpdin i et agent Jorenasr REIent
in the synptons of denentia. For exanple, it has been reported that
N, N- di - nhexy18421080f | uor(@8B8&nyl ) i nGolttIraestani d€.(her6inaftet, al.,
abbreviated to "FGA N-1-27") which is an agonist for BZw3 receptors, and
some ki nds &fysbopbetraegiod®gyf, 0B ax &4H-6,52r Efifno] oneBssided £, from the
al | opr egnanol one) have weak aneliorating effects in the aninmal nodels of
| earni ng i npaiewpeint( adt ithe aeuirdancd diast irndeaddalf-ampIeze gastidand
wat er nmaze test) [Flood, J. F. et al., Brain Res., 448, 178-181 (1988);
Fl 0od10J. Fitetisalgueseat.tiNat | thécadssSoif. hipPokampdd, rkhfrenld AdhfIeHR) ;
Roneo, E. et al., J. Pharmacol. Exp. Ther., 270, 89-96 (1994)]. Until now,
a lot of studeeacurtdlaatfivictéonpotmbBZesd REAAIMY Sifhavenheen pleRRId esh and
hence it has been shown that in the brain, BZw3 receptors often exist on
the outer mehbr aner ffcani bachiredr calln itsheigbbavedelins el aeehanyehvesk in
t he upt ake of chol esterol into the inner nenbrane of mtochondria, and then
affect the Hiesystheshsedf nend osiserailds sonbd asr pregnepalienecafdes of
consequent |y all opregnanol one and al | ot et rahydr odeoxycorti costerone. That
is to say, BRlzheimemsigeredehalt ihgsellivsd al.i g ,0Mrthid5 Hdie Béatrosci.,
receptor pronotes the biosynthesis of , 17 JAN 2005 4

15 12, 463-490 (1989)].

On the basis of the _finding that the remarkable

neuronal dysfunction associated with cholinergic system is

a cause of dysmnesia in dementia as suggested above, the
medicines for improving ‘the symptoms of dementia by means

20 of the activation of cholinergic system have been developed.
Further, on giving attention to the decrease of
glutamatergic neurons and N-methyl-D-aspartic acid
(hereinafter, abbreviated to "NMDA") feceptors, which 1is

one of receptors of glutamic acid, a medicine to activate

25 the NMDA receptor function has been also developed.



neurosteroids in the brain, and these neurosteroids bind to the
neurosteroid-recognition site (different site fromthe benzodifazani 2085
receptor) in the conplex of '"y-am nobutyric acid A (hereinafter optionally
abbreviated to "GABA-A") 5 receptor - benzodi azepi ne receptor Cl-ionchannel
and affect the Cl-channel opening process3[Roneo, E. et al., J. Pharmacol.
Exp. Ther.,.2~2,, 971-978 (1992)]. Since BZw3 receptor agonists nodul ate
the function of GABA-A receptors via the biosynthesis of neurosteroids, it

10 is suggested that the Bnglreceptor' agonists coul d be possibly used as
anxi ol ytics, anti seimt $NSRFHnGEecs2 L8Rt | BPREeA Feabes ¢ tFodesedop e,
W 99/28320 discl oses that 2-aryl-8-oxodi hydropurine derivatives of the
formul a (L) 2944 ect i%RF and Hrgh- af PRAEPYEBZWIt¥BEept 0PeRGORLsZEPIBaNd
are useful as nedicines for treatment of, for exanple, anxiety-related
di sorders andegsgimesfificon. pPatigoedilon abbréeiabede,ta hBBBugte sewepdirer
reports indicating that the BZw3 recegtor'agonists exhi bit anxiolytic
actions, but2§ tthe thanarautieprert font isprdvedeagonnstbeeslyinpitomanof
aneliorating effect on |earning inpairnents, except for the above report as
to FGA N 1- 2 empngdlaosURR O ¥aNENTI G\ Thas BZesnr eepptroedatbaisNs Nhdiena
di fferent nechani smof action fromthose of the known anti-denentia
medi ci nes, 2®Xafd AhdT fiuarephennhtindol s3passtahédeo provhdeednasekul,
abbreviated to "FGIN-1-27") which is an agonist for BZw,
receptors, and some kinds of neurbsteroids (for example,
pregnenolone sulfate, allopregnanolone) have weak
10 ameliorating effects in the animal models of learning
impairment (activé avoidance test, the radial-arm méze test,
and water maze test) [Flood, J. F. et al., Brain Res., 448,
178-181 (1988); Flood, J. F. et al., Proc. Natl. Acad. Sci.
U.s.A., 89, 1567-1571 (1992); Romeo, E. et al., J.
15 Pharmacol. Exp. Ther., 270, 89-96 (19%4)].

Until now, a lot of studies on the function of BZw,
receptors have been reported, and hence it has been shown
that in the brain, BZw,; receptors often exist on the outer
membrane of mitochondria in the glial cells and are

20 involved in the uptake of cholesterol into the inner
membrane of mitochondria, and then affect the biosynthesis
of neurostercids such as pregnenolone and consequently
allopregnanolone and allotetrahydrodeoxycorticosterone.

That is to say, it is considered that the stimulation onto

25 the BZw, receptor promotes the biosynthesis of



17 JAN 2005 5 anti-denentia nmedicine with a different property fromthe
current nedicine for denentia, if a conpound with a potent amglg QaRtatE

ef fect on denentia could be found anong them The present inventors have
extensively studied to find 5 out the coqgound havi ng a potent aneliorating
effect on denentia anong the known BZw3 r#eceptor agonists, and have found
t hat 2-aryl -8-oxodi hydropurine derivatives of the fornula (I) and
pharmaceutically acceptable acid addition salts thereof exhibit
unexpectedlx ﬁotent aneliqrating 10 effects on |earning and/or nenory

i npai r ment sNPATSREREPS dSs 4ind thgp H5aieht LI I RREEP Hie X Pid s yeirg ko
adm ni stration of MK-801 [djzocil pine mal eate; (+)-5= . '

met hyl - 10, 1¥P8i REHEESHST ARSI RD ohEpe aneib L egenti v tienl fare] thwi ch
is a noncongetitiye NVDA receptor antagoni st 15 and. (-)-scopol am ne

hydr obr omi deepredérrgpPiae apdreRtearkdino theopompiene'9f witahinsbatyric
conpetitive acetylcholine receptor antagonist. Based upon the new findings,
t he present@Fhdenti ofh ksl mdrecomiitdiatllan ebpeeviatechetpr 5EARBA-A")
invention is to provide a 20 nedicine for the treatnent of denmentia
conpri 8i ng BegenpEPKs- oxodéhyddbpaephoederecaptoe whi chlekdmdhasnah and
extrenely potent aneliorating effect on |l earning and/or menory inpairnents
i nduced by ag§fefuntheollothghaednmprenging prstasmor[Rimda ned giet 3/t ,eny and
is useful for the treatnment of 25 denentia (e.g. cognitive inpairnent),
such as Al zReanmacol. Exp.JENe2Q)5 262,y ldeiknt (109 2)er.ebr ovascul ar
denentia and senile denentia. This and ot her objects and advantages of the

present inventi o8inckel Biev,appaeption agopests®mslilbed ithet Fairttionf rem t he
foll owi ng description. 5 The present invention provides a use of a 2-aryl-8
oxodi hydr opGABAeAdeeicegitiors ofid hehd obiubgnthesis ©of neurosteroids, it
10 is suggested that the BZw, receptor agonists could be
possibly used as anxiolytics, antidepressants, hypnotics,
antiepileptics, etc. For example, WO 99/28320 discloses
that 2-aryl-8-oxodihydropurine derivatiﬁes of the formula
(I), are selective and high-affinity BZw, receptor agonists
15 and are useful as medicines for treatment of, for example,
anxiety-related disorders and depression.

In addition to the.above, there are some other reports
ihdicating that the. BZw; receptor agonists exhibit
anxiolytic actions, but it is scarcely reported that said

20 agoﬁists exhibit an ameliorating effect on learniﬁg
impairments, except for the above report as to FGIN-1-27.
DISCLOSURE OF INVENTION

The BZw; receptor agonists have a different mechanism

of action from those of the known anti-dementia medicines,

25 and then it seems that it is possible to provide a useful



O~N~Y X~N ~ N~ W\N - "A wherein: Wis a hydrogen atom a Cl1_6 al kyl
group; a halogen 10 atom a Cl_6 al koxy group; an am no group} TaJhibr2els or
di (C1-4 al kyl)am no group; or a phenyl group which nay optionally have 1 or
2 substituents selected froma hal ogen, a Cl1-6 al kyl, a Cl1_6 al koxy,
trifluoronethyl, hydroxy, am no, a nono- dr di (d_9 al kyI ) am no, cyano and
nitro; 15 Xis a hydrogen atom a ClL 6 al kyl group; a C3_$ cycloal kyl-Cl1 9
al kyl group; a Cl_4 al kyl group substituted by a phenyl group whi ch may

optionally ha ¢ .Substituents selecte om a. hal oge a Cl 6 al kyl
PR o K lrhwe,ib ot hbE SEERbn 5 SBe He G 28
al kyl ) ami no, and .nitro; 6 al kenyl _group; a carbamoyl group; a

di (C1_9 al kﬁP)%&P amsE P pf% WYRblps 1572 AIURRNY WBFth e Peksdfa
glqkenyICng c?g e(fa\légté“&yélf)tfﬁquIoﬁ%&nn%%g%?%‘iﬁq’%aﬂk@é Cg.fagf#gl 'Rg@fggr gup, |
or a5 hydroxy- C%hi %&ﬁ%gn r?.%ventors have extensively studied to find
5 out the compound having a potent ameliorating effect on
dementia among the known BZw, receptor agonists, and have
found that 2—aryl—8~oxodihydropurine derivatives of the
formula (I) and pharmaceutically acceptable acid addition
salts thereof exhibit unexpectedly potent ameliorating
10 effects on learning and/or memory impairments in animals,
said impairments being induceﬁ by the systemié
administration of MK-801 [dizocilpine .maleate; (+)-5-
methyl-10,11-dihydro-5H-dibenzo[a,d]cycloheptane-5,10-imine

maleate] which is a noncompetitive NMDA receptor antagonist

15 and. (-)-scopolamine hydrobromide (hereinafter abbreviated
to '"scopolamine") which is a competitive acetylcholine
receptor antagonist. Based upon the new findings, the

present invention has been completed.
An object of the present invention is to provide a
20 medicine for the treatment of dementia comprising a 2-aryl-
8-oxodihydropurine derivative which exhibits an extremely
potent ameliorating effect on learning and/or memory
impairments induced by hypofunction of glutamatergic system
or cholinergic system and is useful for the treatment of

25 dementia (e.g. cognitive impairment), such as Alzheimer-




R2 is a C1_6 alkyl group; a C3_8 cycloal kyl group; a phenyl group which may
optionally have 1 or 2 substituents sel ected froma hal ogen, & TuUAN 2%yl ,
a ClL 6 al koxy, trifluoronethyl, hydroxy, am no, a nono- or di(Cl_4 10

al kyl )am no, cyano and nitro; a Cl_4 aIk§I group substituted by a phenyl
group which may optionally have 1 or 2 substituents selected froma

hal ogen, a C1L 6 alkyl, a d _s alkoxy, trifluoronethyl, hydroxy, amno:, a
nono- or di tEP4 afRPERhafno, ESEPRIATRSEII?D; clemepibcy@nd 5sepdile 15
menbered heteroaryl group or a bicyclic heteroaryl group conmposed of 5- or
6- menber ed Hemensdaryl s, Twhbscarnthvether| edgiteadise 4ed e rdatomageisect £d theom a
nitrogen atom an oxygen atomor a sulfur atom and is optionally

substi t ut edpbgsan€l idivankyilororw1Yi fbeioappeibyit; ter RlpersbiRZsrByY188 in
optionally be taken together with the adjacent nitrogen to forma

pi peridine ehBgara,p¥rbal kden€onilBging BBERROLLABNLI NG Oor a piperazine
ring, which may optionally be substituted by or 2 C1_6 alkyls

respecti vel y; R3qi e al.kyl. g p y y2 5

Cl 4 aF kyl groug?% %f%M%%ﬁ?28%gé§€%p?sg%eﬁﬁgsggé% g?gnfgg %l?sgggéy%
group; a C3 I .group; . cloal kyl -C1_4 kyl group; a C3_s
al kenyl groﬁp?8§8%§?ﬁbék%gF éggﬁ%agﬁggtﬁ qua %érguéﬁeﬁgb'group whi ch may
optionally have | or 2 substituenbﬁ 5 selected froma hal ogen, a Cl_s

al kyl, a Cl_s al koxy, trifluoronetyyl, yydroxy, am no, a nono- or di(Cl_4
al kyl )am no, cyano and nitro; or a up of the formula [ -CH ( R3 ) CON
(R) ( R) [ Q] 10 wherein RUINR Jand R3 are as defined above; Ais a
phenyl group which may optionalxy hy<e or 2 sUddtituents selected froma
hal ogen, a Cl_s alkyl, a Cl_s al koxys tWfluoronethyl, hydroxy, am no, a
mono- or di (Cl_4 al kyl)ami no, cyao aNd nAtro; or a monocyclic 5- or 6 15
menbered heteroaryl group or a bicyclic heteroaryl group conposed of 5- or
6- menber ed WBeeedaryls which have at | east one heteroatom sel ected froma
nitrogen atom an oxygen atomor a sulfur atom and is optionally
substituted by aWChs3 al kyldrogetr idtams ogetdiyd ; a2RyW Gholupe pi onesegthat
either X or Y of the above fornmula (1) is a group of the above formula [(Q,
and when X hgom;gaoup 0h1kbeyf grBuba h&l amihBNg¥olip; aahmdhegeBrabient, g Cl_s
al kyl group; a C3_8 cycloal kyl group; a C3_8 cycloal kyl CL_4 al kyl group; a

C3 s al ken - 2 St if« : ro
oron” ey gt URLFRS R0 B SIBR SRR Ay Bobenigrou

have 1 or 2 substituents selected from a halogen, a Ci-g
alkyl, a Ci-¢ alkoxy, trifluoromethyl, hydroxy, amino, a
mono- or di(Ci-4 alkyl)amino, cyano and nitro;

15 X 1s a hydrogen atom; a Cji-¢ alkyl group; a Cs-g
cycloalkyl-C;-4 alkyl group; a Ci-4 alkyl group substituted
by a phenyl dgroup which may optionally have 1 or 2
substituents selected from a halogen, a Ci¢ alkyl, a Cig
alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(Ci_4

20 alkyl)amino, cyano and nitro; a Cs; alkenyl group; a

carbamoyl group; a di(Ci-4 alkyl)carbamoyl group; or a group



or 2 substituents selected froma halogen, a C1_6 alkyl, a Cl_6 al koxy,
trifluoronmethyl, hydroxy, amino, a nono- or di (Cl_4 al kyl) amp,JAsyzn%
and nitro, and when Y is a group of the fornmula [Q, then X is a hydrogen
atom a Cl_6 alkyl 5 group; a C3_$ cycloal kyl-Cl1_4 alkyl group; a ClL 4

al kyl group substituted by a phenyl groub7mhich may optionally have 1 or 2
substituents selected froma halogen, a C1 6 alkyl, a Cl_6 al koxy,
trifluoronmethyl, hydroxy, ami no, a nono- or di (Cl_4 alkyl) am no, cyano
and nitro; a 6 kenyl up; a 10 carbanmoyl group; or a di (Cl_4
aIkyI)carbaﬁﬁiﬁjﬁﬁg%ﬁ?“éflgkﬁharnaceuticalIy acceptable acid addition salt
t hereof (hereinafter abbreviateﬁgtga"conEoyndzof t he present invention")
for the manufacture of a medi cahBiR FEPN{RE (R dat kAt or prevention of
denentia. 15 More sgchfically, t.he present invention provides a use of the

conpound of “REeAToe f6r fulCace PLKYS SFQHRI v@ FngradkenylfgrouRe 2 Ci,
manuf acture of _a diicanent for the treatment or prevention of
Al zhei ner - t FYELR i a9T 8P ebrPovase uFFLaaAsNLi§1-arfd/ ol sERPHE; derengi a.
20 Further, as an enbodi nent of inproving dysfunction, a nmedicanent for
i mpr ovement MYREOEYHing 2akYAoBTRERGr y i npai rments in manmal s (i ncl udi ng
human bei ngs) isﬁgrqvided. A pharmaceutically acceptable acid addition salt
of 25 the conpouRd d&fS t e Grar AV | Preewst ed £:phaeyeteatkedl Igroupl7 AN
2005 9a acceptabl e acid addition salt of the conpound of the formula (1)
whi ch has aP§eénpilcidtubadhish ynay eptienadim havelZ N 2098b40ihgedts
addition salt, for exanple, inorganic acid salts such as hydrochl ori de,
hydr obr onmi déglegdesi odired, sul hatlegesr, ploshat ealiwd,or ganCe acatksayt s
such as naleate, funarate, oxalate, citrate, tartrate, |lactate, benzoate,
or 5 met hanégdfigegomethyl, hydroxy, amino, a mono- or di(C,,
10 alkyl)amino, cyano and nitro; a C,, alkyl group substituted
by a phenyl group which may optionally have 1 or 2
substituents selected from a halogen, a C,, alkyl, a C,,
alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(C,.,
alkyl)amino, cyano and nitro; or a monocyclic 5- or 6-
15 membered heteroaryl group or a bicyclic heterocaryl group
composed of 5- or 6-membered heteroaryls, which have at
least one heterocatom selected from a nitrogen atom, an
oxygen atom or a sulfur atom, and is optionally substituted
by a C,, alkyl or trifluoromethyl; or R! and R?® may
20 optionally be taken together with the adjacent nitrogen to
form a piperidine ring, a pyrrolidine ring, a morpholine
ring or a piperazine ring, which may optionally be
substituted by 1 or 2 C, alkyls respectively;
R’ is a hydrogen atom, a C,, alkyl group or a hydroxy-

25 C,., alkyl group;



The conpounds of the present invention and acid addition salts thy@megf
the formula (1) may optionally exist in the formof hydrate form and/or

sol vate, and these hydrates and sol vates thereof are included in the
present 10 invention. The conpounds of the fornula (1) may optionally have
at | east one asymmetric carbon and al so optionally have geonetrical

i soners. Thus, the conpounds of the formula (1) may occasionally exist as
two or nore stereoisoners, 15 and the conmpounds of the present invention
may i ncl ude saidaftereoisogers, a mxture thereof and racemate.

2- Aryl - 8- oxodi hydr opi§ri e B¥FFPIERVedtofit ha pFeserdliviveriiviphave e
position nunber, of  the purine ring as shown in the following fornmula (I):
O-N-Y X: Ns G¥aNLalkyl gyauRi-A22Famhef¥Fhoal kW —Si-angl¥yar eyzanpief &n€y.
above, and the nonmenclature herein is based on said position, 17 JAN
2005 11 nunifdrkeMiHe §BPVRN Ag Gef i alkybngrapy yselbstheuted mbyas upbdnyl

t hroughout this specification. The Cl1_6 alkyl group and Cl1_6 al kyl noiety
may denote &MU r ailgieh ciEh optrenchied dhawver: Bui dabl 2 esabptesuehtsCl 6
al kyl group” are nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl,
and hewyl , pgedeatas y filegse acomediadany 1a £,car Bdkyat,oms. Syt abl Roxy,
exanpl es of "Cl_s al koxy group" are methoxy, ethoxy, propoxy, isopropoxy,
and 10 but o¥yifiveroasthydl.kenhydgesyp” iacindes groupsnbavi g 3 @igayhon
atons, containing one double bond at the position other than between 1 and
2 positionsaldydh aasngl,| ytyamd 2imgt enytro Suidrabée gocanpl e§ afhe' GBoemula
cycl oal kyl group" are 15 cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl ,[Qdnd cycl ooctyl. The "C3_e cycloal kyl -Cl1_9 al kyl group" denotes
an al kyl group having 1 - 4 carbon atons, which is substituted by above
"C3_e cycloal kyl group", such aSH¢REI @@ opYy! (Rét hyl[Qjcycl opentyl net hyl, and
cycl ohexyl 20 nethyl. The "hydroxy-Cl_9 al kyl group"” denotes a Cl1_9 al kyl
gr oup 19ubst Whetred nbR' 3 RY dimak \R°’ga@ep a ss delf ias dhyutioaxesnet hyl ,

2- hydroxyet hyl , and 3- hydroxypropyl. The "hal ogen atont denotes fluori ne,
broni ne, chloring, iandsiphénel Freupmwhdchomal é?&i&n@hk}" ha@@l o g opIp”
denotes an am no group 25 substituted by 1 or 2 of alkyl groups having 1 -
4 carbon 1 substituents selected from a halogen, a Ci.¢ alkyl, a C,,

alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(C,,
alkyl)amino, cyano and nitro; or a monocyclic 5- or 6-

15 membered hetercaryl group or a bicyclic heteroaryl group
composed of 5- or 6-membered heterocaryls which have at
least one heteroatom selected from a nitrogen atom, an
oxygen atom or a sulfur atom, and is optionally substituted
by a CP3 alkyl or trifluoromethyl;

20 with the proviso that either X or Y of the above
formula (I) is a group of the above formula [Q], and when X
is a group of the formula [Q], then Y is a hydrogen atom; a
C,.¢ alkyl group; a C,,4 cycloalkyl group; a Cs, cycloalkyl-
C,., alkyl group; a Cy;4 alkenyl group; or a C,, alkyl group

25 substituted by a phenyl group which may optionally have 1



17 JAN 2005 12 atons, such as nethyl am no, ethylam no, propylam no,

di met hyl ami no, di et hyl am no, dipropylam no, and ethyl net hyl ani nb7 SAN 208! e
exanpl es of "phenyl group which nmay 5 optionally have 1 or 2 substituents
selected froma halogen, a C1_ 6 alkyl, a,Cl_6 al koxy, a trifluoronethyl, a
hydr oxy, an ami no, a nono- or di (Cl_q al'kyl) am no, a cyano and a nitro"
are phenyls 2- or, 4-chloro n - . 3- or 4hronopheny; 2-,  3-

4-f | uor ophefiyl 2 f‘hb%"rlc%%%‘?‘b%hgﬁi?gti% §r2mdﬁbmm?éhy|a & Alkyl, a

2, 4-di fl urophenyl ; - or__4net hyl phenyl ; 3- or 4-nethoxyphenyl; 2-,
3. or 4trif m@ro%je]E%th&ﬁHflu?lon@tfbfrlA hy@lr@xyph@mnoz a Juomp- or

4- am nophenyl; 2-, 3- or 4-nethylam nophenyl; 2-, 3- or
4dinethylanﬁﬁdﬁhen@ﬂ#yl%am}HQN d%%yaﬁnphemmeﬁnth-when oridba group
4-ni trophenyl. Suitable exanples of "Cl_; al kyl group substituted by a
phenyl groupfwitheh firraynudpt | [@al [thdrave is os Rysubgént seshs sekect ed kyom a
hal ogen, a C1 6 alkyl, a Cl1_6 al koxy, trifluoronethyl, hydroxy, am no, a
mono- er di GEouB; 2@ alskyl i kENANg, admky“lté@oup%‘f eab@{"%ylalk%l’ Bouy
4chl or obenzyl; 2-, 3- or 4-bronobenzyl; 2-, 3- or 4fluorobenzy

2, 4-di chl Orgtagaatlt +2a445j by ogRbepZY Adjf:l wor
4- et hyl benzyl : 2_u p 35'3}4 O}?ﬁoxybegaz:?ap g"_h le'l Ww{logallé h8%e 1

j_ ;;r: Ll)gg;gg?t leﬁﬁ%ztyltu%xts 1s]egéﬂ?%%0§p¥rgr gx%%%] riobencz]y% a%kyl a5y

4-d|nethyla nobe 4- ¢ enz - _ar 4-nitrobenzyl;
phenet hyl ; {]‘213/?&%1 ort&} 8{ y 'Th%y@ﬁﬁﬁ’){ e ST Yrhedf JIORRT nGT
formul a [B] m R~ 5 are just the above "phenyl group which may
optional 'y Héxﬂ@lﬂ@ éllk’zléaﬁ‘éppvu@ﬁﬁélosépécfléarprom G3fapéfenylagcoup;akkyl
a Cl1 6 alkoxy, a trifluoronethyl, a hydroxy, an am no, a nonoor di (Cl_9
al kyl } Oanmi n62rkagpano I4AEP ﬁﬁtﬁodldﬁdqthékaﬂkyarbamgyéugrhaphng 1 and 2
carbon atons which is substituted by the above "phenyl group which nmay
optional |y have pherm2acsubistifllgntscspkabledatidmaadhatiogesala Cheealrkyl ,
a Cl1_6 al koxy, trifluoronethyl, hydroxy, am no, a nono- or di(Cl1_9

al kyl ) am no,(heyatiaag@ndyni Taﬂﬂbrevd@&e@l’ e f¥ efredaidourhenys; 4Red- pResent
3- chlorophenyl 4- or 3-bronophenyl; 4- or 3fluorophenyl; 4- ﬁoxyphenyl

4-trifluor OHEB'QME@BEF‘Y' f@YQB@XWAGthME 2- meélcgﬁeﬂtc%@f O*E%QZY'

4br - omobenzyl ; 3- or 4- quorobenzyI 4- et hyl benzyl oxybenzyl ;

4-trifl b h t hyl : d
41111 00T OFELAYARGZ b A TENDBE7 QTSN Y o

15 More specifically, the present invention provides a
use of the compound of the above formula (I) as an active
ingredient for the manufacture of a medicament for the
treatment or prevention of Alzheimer-type dementia,
cerebrovascular dementia, and/or senile dementia.

20 Further, as an embodiment of improving dysfunction, a
medicament for improvement in learning and/or memory
impairments in mammals (including human beings) is
provided.

A pharmaceutically acceptable acid addition salt of

25 the compound of the formula (I) denotes a pharmaceutically



Sui t abl e exanpl es of "nonocyclic 5- or 6-nenbered heteroaryl group or

bi cyclic heteroaryl group conposed of 5- or 6-nenbered het eroary,lfs JWNi 05
have at | east one heteroatom sel ected froma nitrogen atom an oxygen atom
or 17 JAN 2005 14 a sul fur atom and ég optionally substituted by a Cl1_3
al kyl or trifluoromethyl” are 2-, 3- or Z-pyridyl; 5-methyl-2pyridyl; 2- or

3-thienyl; 2- or 3-furyl; . 2-, 4-.0or S5pyrimdinyl; 2- or 3-pyrazinyl:
1-pyrazo|y|?CﬁgPﬁPH&folﬁF}%S ?éFHFéQBIy??f%-i% xdZ¥t y|compound o ‘the

5- et hyl - 3-i soxazol yl ; quLnoI%g; and isoquinolyl. Preferred are conpounds
of the formiPEMELR Wer @A Ch ingsa agssdp 16 enhe PRgi ity A S R [Eosm~aR~ 10

(wherein Rg is a hydrogen atom a hal ogen atom a Cl_6 al kyl group, a C1 6
al koxy group, a trifluoronethyl group, a hydroxy group, an am no group, a
mono- or di (Cl_4 al kyl)am no group, a cyano group or a 'nitro group; and R5
is a hydrogen atom a halogen atom a C _6 al kyl group, a d_ 15 6 al koxy
group or a hydroxy group), a pyridyl group, a thienyl group or a furyl
group; and W X and Y are the sane as defined above, or pharnaceutically
acceptable acid addition salts thereof. More preferred are conpounds of the
formula (1) 20 wherein: (a) Xis a group of the followng formula [Q]: -CH
(R31) CON (R11) (Rzl) [@Xx] wherein R11l is a C1_6 alkyl group, and Rzl is a
Cl 6 al kyl



17 JAN 2005 15 group or a group of the formula [B): R6 -(CH2) m wherein Rs
is a hydrogen atom a halogen atom a Cl_s al kyl group; a Cl_s altkp AN 2005
group, a trifluoromethyl group, a 5 hydroxy group, an am no group, a nono-

or di(Cl_4 al kyl)am no group, a cyano group or a vitro groups R is a

hydrogen atom a hal ogen atom a Cl_s al k)| group, a Cl_s al koxy group or a
hydroxy group; and mis 0, 1, or 2, or Rl1 and R 1 may optionally be taken

together with the 10 adjacent nitrogen to forma piperidine ring, a
na

rrolidine_ring, Jmarpholine ring or piperazine ring, which y
8%tionally ﬁﬁ&g f Igiéﬁw&ﬂlEﬂk:? sﬁﬁégpﬁﬁenﬂ§°ﬁ&%&%ﬂi%ﬂﬂ%ﬁs¢éﬁsi%u%h

hydr ogen at om ) grqQu or a hydroxy-Cl 9 al kyl group, 15 Y is a
Jristrebrapide; s hy

a Cl | Kyl
hydr ogen at6ﬁ1ony§i?$3§°5¥Q?r

at §Lfater soml kyl

group, or a carbamoyl groups Y is a group of the formula [ Q]: -CH (R31)
CON (R11) (REPFPREVE wiEeOf RPLC RCIE fad FBsuf as mrRieaed) abovaraoeA is

a group of the_above fornmula [A'], a pyridyl group, a thienyl group, or
furyl group®®pidtgs defGife@tsbove tadit i@ maceladtealiey adespredie aciar
addition salts., Further preferred are compounds of the fornmula (1) 17
2005 18 whemgfRanggnlgonatg.group as defined in the above fornula [ Q]
(wherein R11 is a nethyl group; an ethyl group; a propyl

The compounds of the present invention and acid
addition salts thereof of the formula (I) may optionally
exist in the form of hydrate form and/or solvate, and these
hydrates and solvates thereof are included in the present

10 invention.

The compounds of the formula (I) may optionally have
at least one asymmetric carbon and also optionally have
geometrical isomers. Thus, the compounds of the formula
(I) may occasionally exist as two or more stereoisomers,

15 and the compounds of the present invention may include said
stereoisomers, a mixture thereof and racemate.
2-Aryl-8-oxodihydropurine derivatives of the present

invention have the position number of the purine ring as

shown in the following formula (I):

o)
8 8.Y
DN
N 4
x"NAN s (1)
|
NN
wW7’e NJ'L’\A
20 1

wherein A, W, X and Y are as defined above,

and the nomenclature herein is based on said position

a

JAN



group; an isopropyl group; or a butyl group; 5 Rzl is an ethyl group; a
propyl group; an isopropyl group; a butyl group; a phenyl group17a¢qh%mil

group substituted by hal ogen, nethoxy, trifluoronmethyl or hydroxy; a behzyl
group: a benzyl group substituted by hal ggen, nethoxy, trifluoromethyl or
hydroxy; 10 R31 is as defined above) ; Yils a hydrogen atom a nethyl group
group, or (d) X is a hydrogen atom a nethyl group, an ethyl
group, a propyl group, an isopropyl group or a butyl group; 15 Y is a group

or an et hyl

of the abov
propyl grou

o

f Qﬁyla [Qy] (wherein R11 is a nethyl group, an ethyl group,
n7i‘'sopropyl group or a butyl group; R21 is an ethyl group;

propyl group; an . .sopropyl group; .a_hutyl group; a _phenyl group; a phenyl
group 20 substita#gﬂ %99%%Ygﬁgnaeﬁépﬁ§ P%rQRéinB§e$ﬁ§I§ﬁr Foxysed
. .a benzyl group subsijtuted by hal ogen, nethoxy,
&ﬁﬁ°%§%qﬁﬁn§k&ﬁ FRACT LR 4R i ned above; Ais a group of the
b f la-[A ], ridyl. 25 group, .a thienyl group or a furyl grou
i?O}J/,(ZN g(r)(r)né i7[ T]he aCIF_)sy aﬂé/yl grgup gnd Cig al¥<ylg moipety may dgno'ge ap

benzyl grou
trifluorone

5

10

15

20

25

straight chain or branched chain. Suitable examples of

"C,.s alkyl group" are methyl, ethyl, propyl, isopropyl,

butyl, isobutyl, pentyl, and hexyl, preferably those

containing 1 - 4 carbon atoms. Suitable examples of "C,,

alkoxy group" are methoxy, ethoxy, propoxy, isopropoxy, and

butoxy. The "C,; alkenyl group" includes groups having 3 -

6

carbon atoms, containing one double bond at the position

other than between 1 and 2 positions, such as allyl and 2-

butenyl.

Suitable examples of "C,, cycloalkyl group”" are

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl, and cyclooctyl. The "C,, cycloalkyl-C,, alkyl

group”" denotes an alkyl group having 1 - 4 carbon atoms,

which is substituted by above "C,, cycloalkyl group", such

as cyclopropylmethyl, cyclopentylmethyl, and cyclohexyl-

methyl. The "hydroxy-C,, alkyl group" denotes a C,, alkyl

group substituted by a hydroxy group, such as hydroxymethyl,

2-hydroxyethyl, and 3-hydroxypropyl. The "halogen atom"

denotes fluorine, bromine, chlorine, and iodine. The

"mono- or di(C,, alkyl)amino group" denotes an amino group

substituted by 1 or 2 of alkyl groups having 1 - 4 carbon

a
a



Wis as defined above; or pharnmaceutically acceptable acid addition salts
thereof. Furthernore preferred are 2-aryl -8-oxodi hydropurine def 7 vdiN 288 of
the formula (la): R~z RS2 O ~Y~ NNOCHCNR2/ ~N(la) \NI ~ Ra2
wherein: Rl12 and RZ2 are the sane or different and are an ethyl . group, a
propyl group or a butyl groups .or R - i $2a met hyl group, an ethyl group or
a propyl group, and RZZ is a 10 phenyl group, a hal ogenophenyl group, a

met hoxyphenyl group, a benzyl group, a hal ogenobenzyl group or a

et hoxybenzil JLOUP 2 | 3o WSLSHER AT 2uh il groun ot ety
0foup o o SEPEEDATAREERy| SR Gt oREBRPRELFBLHAY 8 (IE) : ethyl®
methylamino.
Suitable examples of T"phenyl group which may
5 optionally have 1 or 2 substituents selected from a halogen,
a C,_, alkyl, a C, alkoxy, a trifluoromethyl, a hydroxy, an
amino, a mono- or di(C,, alkyl)amino, a cyano and a nitro"
are phenyl; 2-, 3- or 4-chloropheny; 2-, 3- or 4-
bromopheny; 2-, 3- or 4-fluorophenyl; 2,4-dichlorophenyl;
10 2,4-dibromophenyl; 2,4~diflurophenyl; 2-, 3= or 4-
methylphenyl; 2-, 3- or 4-methoxyphenyl; 2-, 3- or 4-
trifluoromefhylphenyl; 2f, 3- or 4-hydroxyphenyl; 2-, 3- or
4-aminophenyl; 2-, 3- or 4-methylaminophenyl; 2-, 3- or 4-
dimethylaminophenyl; 2-, 3- or 4-cyanophenyl; and 2-, 3- or
15 4-nitrophenyl.
Suitable examples of "C,., alkyl group substituted by a
phenyl group which may optionally have 1 or 2 substituents

selected from a halogen, a C,, alkyl, a C,, alkoxy,

trifluoromethyl, hydroxy, amino, a mono- or di(C,,
20 élkyl)amino, cyano and nitro" are benzyl; 2-, 3- or 4-
chlorobenzyl; 2-, 3- or 4-bromobenzyl; 2-, 3- or 4-

fluorobenzyl; 2,4-dichlorobenzyl; 2,4-dibromobenzyl; 2,4-
difluorobenzyl; 2-, 3- or 4-methylbenzyl; 2-, 3- or 4-
methoxybenzyl; 2-, 3- or 4-trifluoromethylbenzyl; 2-, 3- or

25 4-hydroxybenzyl; 2-, 3- or 4-aminobenzyl; 2-, 3- or 4-



17 JAN 2005 18 R33 13 O~ ~R ~~-N-CH-CON X1 ~ N/ R23 _N (IDb)

wherein: X1 is a hydrogen atom a nethyl group, an ethyl grou

5{33“@2"8\}’ o;yl

group; 5 R13 and R23 are the sanme or different and are an et hyl
propyl group or a butyl groups or R13 is_a nethyl group, an ethyl gr
a propyl group, and R23 is a phenyl groub? a hal ogenophenyl group, a

nmet hoxyphenyl group, a benzyl group, a hal ogenobenzyl group or

a

grou

p, a
oup or

met hoxybenzyl 10 group; R33 is a hydrogen aton1 a nethyl group or an ethyl
group; RO3 is dro n at 0gen g ta t Qu t hgxy
oroub. a ni PFG%Q’EL SpRatti o oo 91 2 P%ﬁ%h%?a&ﬁ%%m&ém?e &
acceptabl e acid addltlon lts. thereof. Preferr are._the co S
fornulas (I8F a4nd;y(ar}q5e i A™both F&% énal!%@gﬁpé éacwhfr{%yﬁg

Specific ex%nples %orop eny ound%_of the fornmulas (la) and (Ib) are as

foll ows:

The examples of the following formula [B]:

R6
—(CHZ)m_@ [B]
R7

of the
@om

5
are just the above "phenyl group which may optionally have
1l or 2 substituents selected from a halogen, a C, alkyl, a
C,.¢ alkoxy, a trifluoromethyl, a hydroxy, an amino, a mono-
or di(C,, alkyl)amino, a cyano and a nitro" and the alkyl
10 group having 1 and 2 carbon atoms which is substituted by

the above "phenyl group which may optionally have 1 or 2

substituents selected from a halogen, a C, alkyl,

a

c1—6

alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(C,,

alkyl)amino, cyano and nitro", and are preferably phenyl;

15 4- or 3-chlorophenyl; 4- or 3-bromophenyl;

4 -

or

fluorophenyl; 4-methoxyphenyl; 4-trifluoromethylphenyl;

hydroxyphenyl; Dbenzyl; 2-, 3- or 4-chlorobenzyl;

bromobenzyl; 3- or 4-fluorobenzyl; 4-methylbenzyl;

3=

4~

4 -

methoxybenzyl; 4-trifluoromethylbenzyl; 4-hydroxybenzyl;

20 phenethyl; and 2-(4-chlorophenyl)ethyl.

Suitable examples of "monocyclic 5- or

6-membered

heteroaryl group or bicyclic heteroaryl group composed of

5- or 6-membered heteroaryls which have at

least

one

heteroatom selected from a nitrogen atom, an oxygen atom or



20 N-(4- et hoxyphenyl) -7, 8-di hydro-7-net hyl - N-net hyl -8

0X0- 2- phenyl - 9H puri n-9-acetam de (the test conpound A as 17 DANJAND Q85 19
menti oned bel ow);

N- benzyl - N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- oxo- 2- phenyl 7H puri n- 7- acet am de
(the test conpound B as nentioned bel ow):l4and 5

N- benzyl - 7- et hyl - N- et hyl - 7, 8- di hydr o- 8- oxo- 2- phenyl 9H puri n- 9- acet am de
(the test conpound D as nentioned below) , or pharmaceutically acceptable
ac d addi t] on SRS L0 0Laa BB Y oh A LA RETR' 85 878, "k
N-et hyl - 8, 9-di hydr g- 9- met hy| - 8- oxo- 2- pheny]| - N- phenyl 7H-purin-7-acet am de
(the test cdﬁboﬁﬁagép §°Wﬁﬁkygned“ﬁ%l @y ; Hndot 4-pyr1§§l; S-methyl-2-
N-benzyl - N-et hyl - 7, 8- di hydr o-_7- net hyl - 8- gxo- 2- phenyl 15 9H puri n-9- acet am de
(the test céﬁﬁ%ﬁh@*E S d@ﬁﬂ%ﬂFQ}Qﬁg%Nwzf aPl phdrhateut cal | §~ acepPabl e
acid addition.salts thereof. Suitable exanples of the conpounds of the
formula (1) P2FiEHELME c ofPoBidsS B reiFd nedanpt By Faz 9y bo/ 283podpgRdyl;
conpounds in Exanples 1 - 206). The conpounds of the fornula (1) can be
prepared by 2l el e, 3 1HOFRZ Mol deathe bleyl + A- WrBezo8320. quinolyl;

and isoquinolyl.
Preferred are compounds of the formula (I) wherein A

is a group of the formula [A']:

\@R“ (AT
5

R

10 (wherein R* is a hydrdgen atom, a halogen atom, a C; alkyl
group, a C, alkoxy group, a trifluoromethyl group, a
hydroxy group, an amino group, a mono- or di(C,,
alkyl)amino group, a cyano group or a nitro group; and R®
is a hydrogen atom, a halogen atom, a C;, alkyl group, a C,.

15 ¢ alkoxy group or a hydroxy group), a pyridyl group, a
thienyl group or a furyl group; and W, X and Y are the same
as defined above, or pharmaceutically acceptable acid
addition salts thereof.

More preferred are compounds of the‘ formula (I)

20 wherein:

(a) X is a group of the following formula [Qx]:
—-CH (R*') CON (R™) (R™) [Ox]

wherein R is a C, alkyl group, and R* is a C,, alkyl



BEST MODE FOR CARRYI NG OQUT THE I NVENTI ON 25 The utility of the conpounds of
the present invention 17 JAN 2004 20 as a medi cament for trehtf 2HRd
prevention of denentia will be illustrated by the test results thereof as
to the typical conpounds of the present invention, but is not limted
thereto. 5 WD 99/28320 discloses the effé€ts of the conpounds of the
formula (1) for the BZc~3 receptor, wherein it is shown that the conpounds
of the fornmula (1) have a selectivity and high-affinity to the BZw3

receptor. The foll owi ng conpo n%%e S%nﬁﬁ29|%ﬁ:the test 10 conpounds. Test

Conpound A:; 9¥OUP OI a group o
N- (4- met hoxyphenyl ) - 7, 8- di hydr o- 7net hyl - N- net Byl - 8- oxo- 2- phenyl - 9H puri n- 9-
acet am de (the conpound of Exanple 163 } 99/ 28320). Test Conpound B:

N- benzyl - N- et hyl - 8, 9- di hydr o- 945(CR4)} 0- 2- phlyl - 7H puri n- 7- acet am de
(the conpound of Exanple 54 in WO 99/ 28 ~RTest Conpound C:

N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- oxo- 2phenyl - N- phenyl - 7H puri n- 7- acet am de
(the conmpoulBesRiEx&mpiée £ YOI 2BBIM) . a20ategencCaisdund £1-¢ alkyl
N-benzyl - 7- et hyl - N-et hyl -7, 8- di hydr 08- oxo- 2- phenyl - 9H-puri n- 9-acet am de
(the conpouBdCBP:Exanptes 156 KO¥xWOIFILPE326) . trésiucsapethdlE: group, a
N-benzyl - N-et hyl - 7, 8- di hydr o- 7rret hyl - 8- oxo- 2- phenyl - 9H puri n- 9- acet am de
(the cOnpouhHdsPxy5 BEAHRe 138 | MMO®I/ g83RP). a 17MIAN-200F 21di (C,_,
Scopol ami ne is described in, for exanple, Merck Index, 12th Edition, 8550
(1996), andalsyddamdnei gltoprava |ewire ¢forperang aitsigngrovplr i Bh dmpan) .
hydrogen atom, a halogen atom, a C, alkyl group, a C,,
alkoxy group or a hydroxy group; and m is 0, 1, or 2, or
R" and R* may optionally be taken together with the
10 adjacent nitrogen to form a piperidine ring, a pyrrolidine
ring, a morpholine ring or piperazine ring, which may
optionally have 1 or 2 lower alkyl substituents
respectively; R is a hydrogen atom, a C,, alkyl group, or
a hydroxy-C,_, alkyl group,
15 Y is a hydrogen atom or a C, alkyl group,
(b) X 1is a hydrogen atom, a C;, alkyl group, or a
carbamoyl group; Y is a group of the formula [Qy]:
—-CH (R™) CON (R*!) (R*) [Qy]
wherein R, R¥ and R*® are as defined above;
20 A 1is a group of the above formula [A'], a pyridyl
group, a thienyl group, or a furyl group;
W is as defined above,

or pharmaceutically acceptable acid addition salts.

Further preferred are compounds of the formula (I)



MK-801 is described in, for exanple, Merck Index, 12th 5 Edition, 3451
(1996), and is comercially available, (for exanple, Sigm A drilch JRhp 2009 .
FA N-1-27 can be prepared by the nethod described in JP-A-6-501030 (= WO
93/ 00334). Learning/menory inpairments in animals are usually 10 induced by
systeni ¢ administration of MK-801 (a non&énpetitive antagoni st for NVDA
receptor which is a subtype of glutam c acid receptor) and scopol am ne (a
conpetitive antagonist for acetylcholine receptor), or intracerebral
injection of (3-anyloid peptide [Stephanie, D. 15 et al., Eur. J.

Phar macol ., 888reind (1997)]. Experiment 1: Ameliorating effect on spati al
menory dlsorder |nduced by scopol am ne. The spatial nenory test using

Y- maze apparat us (F3 & tiesta tSredp | pgedehidénpehan dhd Prvperigrmflan(@al s to
enter 20 into a new arm avoiding the armthat they entered into just
before (al t éWhaERSR BEhaviSory . MERhy LnedH0ib 4 sabf tedih s edrdwp or derprepel udy
spatial working nmenory. This experinment was carried out according to the
met hod of | 5RVUPJ. anetisgpropmir grpurPharmecdluty 23mog4125 345 (1993)].

17 JAN 2005 22 Std- ddY mal e mce weighing 25 - 30 g (8 mice per one group)
were ufed in the &Xpetbmant .e¥hwbl grovn;ofa seopryhnrneupn phny sisdmgd oyl
saline (concentration . 0.06 ng/nl) was subcutaneously adm nistered to mce
in a vol unegsoep:0.4a nguiyl g efolgody aveipdlenyli . grou®.;6 By/ kgenld cegraoup he
test conmpound group were orally treated with the test conpound suspended in
0.5 o tragasmhshisateti onbyn éalodgere of meéthoxl/,10 groflbodgmeehght Ilothour
bef ore scopol am ne adm nistration, while animals in the amesia control
group 10 anbytihexyehi &l eeaxmpt) olgrgupup aedsdrvadl agkcmph subgacantbdsayti on
in the sane manner as above. However, the vehicle control group was

i nj ected wi hhlphgai, omeghoxly,salrifd uorsieat df capadmssiye. Thirty mnutes
after adm nistration of scopolanmne, the mce were placed at the 15 end of
the atm A of theRY Hazasappariatdts advvd) mas conposed of three black acrylic
trapezoid arns (bottomwidth . 3 cm height of side wall . 12 cm w dth of
opened ceiling .yvl@sce hyeRgigen a4dnGMa meieAl fysAig dhrae SIHEL W sup,
connect ed at the one end of each armto form Y-shape and anot her ends 20
were cl osedporand the three arns were differentiated by the-

(d) X is a hydrogen atom, a methyl group, an ethyl
group, a propyl group, an isopropyl group or a butyl group;
15 Y is a group of the above formula [Qy] (wherein R!Y is
a methyl group, an ethyl group, a propyl group, an
isopropyl group or a butyl group:
R* is an ethyl groﬁp; a propyl group; an isopropyl
group; & butyl group: a phehyl group:; a phenyl group
20 substituted by halogen, methoxy, trifluoromethyl or
hydroxy; a benzyl group; a benzyl group substituted by
halogen, methoxy, trifluoromethyl or hydroxy:;
R* is as defined above;
A is a group of the above formula [A'], a pyridyl

25 group, a thienyl group or a furyl group;



nanes as A, B and C respectively, and allowed to search freely the nmaze for
8 mnutes. Wien the nouse was checked to enter into an arm at thb?lﬁ“bﬂm5of
not less than 10 cmfromthe entrance of the arm the nanme of the arm (A B
or 25 C) was recorded. It could be defined as a correct choice 17 JAN
2005 23 when the nouse selected the difféfent three arns sequentially, and
t he nunber of alternation behavior i.e., the nunber of correct choices was
counted. In the case that the total nunber of armentries was |ess than 10
[the 5 maxi mum number of alternation behavior (the nunber obtained by
subtracting 2 fr&mithés AeALiNAdd0E armentries) is less than 8], the
resulting data were not used and the retest was carried out_instead,
because t he &bPhiagjnasieYtdgadiliy acnartatvhe rekdiatdition esa ks thereof.
alternation 10 behavior. For the final data gotten, the ratio of the nunber
of the alternati dnasdisgmasre t prafarrsdd t Rrent2tasyl obtekedihyyrepwrinet i ng
2 fromthe total nunber of armentries) was estimated as the rate of

al t er nat i ondiegtiagitdves pfsttarg fidmmilaandlalsi s, the rate of alternation 15
behavior in the amesia control groyp was conpared with that in the vehicle
control group by theRi&nparanetrir®2W\ coxyh rank sumtest and it was
checked if a significant\amesia lwas /iimfuced in the amesia control group.
Next, the efficacy of theNTEE— ds\was eval uated in 20 conpari son

bet ween the amesia q#frol group and eI est conpound grqup)by the
nonparanetric Dunnett nultiple conpari'sgnAes The statistical calculation
was carried out with SAS systen1VérsionP$.12 hMBtitute Japan Ltd.).
Tabl e 1 shows the mninmum effective dose (ME t which 25 the significant
anelioﬁating effect of the test conpound on , 17 JAN 2005 24
scopol am newheaeded spatial nmenory di sorder was observed at 5 %
significance level in the rate of alternation behavior. The rate of

al ternati on behaw'brand R¥ieaaenesica «om rot @ioprehthapcopdeaardmesthyl
significantly decreased to 5 40 - 47 % while 61 - 70 %in the vehicle
control groggoughd heanespyl t gresp Corf iar R yihagrddis; hypoktinats an wéthyl
cholinergi c system caused spatial nmenory disorder.

group, an ethyl group or a propyl group, and R¥® is .a

10 phenyl group, a halogenophenyl group, a methoxyphenyl group,
a benzyl group, a halogenobenzyl group or a methoxybénzyl
group;

R¥ is a hydrogen atom, a methyl group or an ethyl
group;

15 Y' is a hydrogen atom, a methyl group or an ethyl
group;

R? is a hydrogen atom, a halogen atom, a methyl group,
a methoxy group, a nitro group or a trifluoromethyl gréup;

or the following formula (Ib):



Tabl e d Test conpoundsMED (ng/ kg) A3SB3C0. 013E1FA N- 1- 2710 The test conpounds
A - E exhibited a nore potent 10 aneliorating effect (MED <= 3 ngAROUAIE05
FA N-1-27 did, especially the test conpound C did further nmore (MeD = 0.01
ng/ kg) . Experiment 2: Ameliorating effect on object nmenory disorder
i nduced by scopol amine. 15 _ The object rktognition test is a test nethod
using the property which animals like to search a novel object. This nethod
is often used in order to study the nenorization and retention of episodic
menory. This experinment was carried out according to the 20 partially
modi fi ed method of Bartolini, |I. et g#®. [Phagamcol. Bi ochem Behav., -,
2?7-283 (1996)). 17 JAN. 206&%5 St d-ddY pal e mice weighing 25 - 30 g
(six mce per one group) were iGH1Ge—N Sperinent. Scopol am ne di ssol ved
i n physiol ogi cal saline (copgaWtration . R2hg/ M) was subcut aneously
adm nistered to mce in a volu of .1 m 5 per 10 g(If) body weight, i.e.,
0.4 ng/ kg. For the test conpoundygraup, the test conpound suspended in 0.5
tragacanth solution was orally adﬁinisﬂigg ﬁg@ a volurme, of 0.1 m per 10 g
Dl dlt

of body wei ght, 30 m nutes before scop adm ni stration, and for the
ammesia control 10 group and the vehicle“control group, a 0.5 o tragacanth
solution was adm nistered in the sane manner as above. However, for the
vehicl e conﬂ&hﬂr%ﬂHﬁJp, physi ol ogi cal saline was adm ni stered instead of
scopol am ne. Thi rey m nutes after the adm nistration of scopol am ne, the
first 15 trial wag darrd etydwegémratom nat eethyrid grdwpy af t ethyheghkbust
trial, the second trial was carried out for 5 mnutes. In the first trial,
the two san® s leapecbmbl exteugpred frustumfornmed funnel adaptors nade of
silicon (bottomdianeter . 6.1 cm ceiling dianmeter .. 4.5 cm height . 3.5

20 cm ]S are put @i’taedt RG adjeaceHd sanaeds QIELftfléeettﬁStarbDXaf@dQnOfatHS/QVm
acrylic (length . 22.5 cm wdth . 24.5 cm height . 11 cm, and the tine

that the nogsmugxplaoredopathgebuectomeas meaglr @douph bhe rR3BCON thbahy1t he
object (famliar . F). which the exploration tinme was longer in the 2
first trial gwsipret annegthyhi lgranot ber bjreipyin greubl,r stnd kP JAN 2905
phenyl group, a halogenophenyl group, a methoxyphenyl'group;
a benzyl group, a halogenobenzyl group or a methoxybenzyl
10 group;
R¥ is a hydrogen atom, a methyl group or an ethyl
group;
R"” is a hydrogen atom, a halogen atom, a methyl group,
a methoxy group, a nitro group or a trifluoromethyl group;
15 or pharmaceutically acceptable acid addition salts thereof.
Preferred are the compounds of the formulas (Ia) and
(Ib) wherein both R¥ and R* are each a hydrogen atom.
Specific examples of the compounds of the formulas
(Ia) and (Ib) are as follows:
20 N-(4-methoxyphenyl) -7, 8-dihydro-7-methyl-N-methyl-8-

oxo~-2-phenyl~-9H-purin-9-acetamide (the test compound A as



26 trial was replaced by the novel object [novel N, red diver ring (outside
dianeter . 7.5 cm inside dianeter . 2.5 cm thickness . 2.0 crr)].'a,t JI\I@%[}B
sanme position, and then the tine for exploring each object was neasured.
The rate 5 of object nenory inpairnent s obtained fromthe fornul a:
(N-F)/(N+F) as a discrimnation index,: and the conpari son between the
vehicle contral, gro nd the amesia control group, and between the

ammesi a coﬁ%?ﬁF‘%FﬁﬁS’ %he test conpound group was carried out on the
basis of said 10 discrimnation index. In statistical analysis, the

conpari son bet wbrPanzy hahi ey etht 3 vl 1 grdig 2o tel dhresse 22 vanol - gr oup
was carried out by the Student's t test and it was checked whet her a

si gni fi cant7farmesiira vesc e trefuictl.  (Hie ettkistacgowpotBdt hB tast mompboumstd was
eval uated on the basis of conparison between the amesia control group and
the test cagdawid; grraip by the paranetric Dunnett's nultiple conparison
test. The statistical calculation was carried out with SAS system Versi on
6.12 ($AS I nsti tyuteenkapan ldwhy1 -Fable, 2 5hows: #he-20; 6.0 uned fect i ve
dose (MED), which the signifi c%nt di fﬂ?yer ence in %Iﬁe di scrimnati oﬁﬁpi ndex,
as an anel igfal,ing, ef f 4 he ou opgl any ne- i

obj ect nennérqf/ak%drr%gil ?jm%%t%%&%bs%t?%d%%{&S C%QPSH?‘% cgnc%%l j\n/%r?éi‘ﬁ;ﬁ%d
discrimluﬂ4é¥§ﬁndex in the scopol am ne-induced 25 ammesi a group
significantly gc’reased to 0.00 - 0.07 while 17 JAN 2005 27 it was 0.49 -

0.71 in the vehicle control group, and hence, it_was, confirnmed that the
hypof unct i Stf (ﬁ%%qg‘\‘étrlg‘?acl]gi/ﬁ‘g‘?ﬁ% ao%ﬁ%admﬁ% S rrekeCanl e 2
Test conpoundsMED (ng/ kg) CO. 01EQ. 1IFG N-1-27>30 5 The test conpound E

exhi bi ted a si giFHERL Bhel PoeheTaglef f e¥pmalefhe 3@6se t@fe 0. Lo kPwkinand
the test conpound C exhibited a significant anmeliorating effect at | ow dose
of 0.04 ny/dappdiowkser, FGA N-1-27 exhibited no significant aneliorating
effect at the dose of 30 ng/kg. 10 Experinent 3: Aneliorating effect on the

i npai rment of oly-ethytlocsmtd -ad Hedws yo 4 nshileeld- yo - BGIhe - whpieety1-ocat i on
menory test is a test nethod using the property which animals like to

search a nomeldurigauset-dvadiee change eksan ebigelinkocatige. Jbhsismidod is

often 15 used in order to study the ability of object |location nenory. This
nethod is glosgly: rglated with hypofunction of glutamatergic system and
cause the l'ocation nmenory inpairment selectively w thout the inpairment of

object memory why G AR, 1 NG, LY, WROIAGL on 0l iGpRl 4 NeL gl £ a0 gyptem
15 9H-purin-9-acetamide (the test compound E as mentioned
below),
and pharmaceutically acceptable acid addition =salts
thereof.
Suitable examples of the compounds of the formula (I)
20 are the compounds of the examples in WO 99/28320 (the
compounds in Examples 1 - 206).
The compounds of the formula (I) can be prepared by,
for example, the method described in WO 99/28320.
BEST MODE FOR CARRYING OUT THE INVENTION

25 The utility of the compounds of the present invention



This experinment was carried out according to the partially nodified net hog
of Sophie L. Dix, et al. [Behav. Brain Res., ~, 191-200 (1999)]. 171}Mﬂﬂm
2005 28 Std-ddY nale mce weighing 25 - 30 g (six mice per one group) were
used in the experinent. A solution of IV%( 801 in physiol ogical saline
(concentrati on . 0.005 ng/mM) was subcu gneously adm' nistered in a vol une
of 0.1 m per 5 of body_weight, i.e., 0.05 For the_ test
conpound gridup? f“% ltc@g‘fen(’?orﬁﬁ)‘im reaLHeRbe W%V%”H%@a@éntqﬁwtdta} on
was orally adm nistered in a volune of 0.1 m per 10 g of body weight, 30
m nut es befwdrld Nee sbllughratedr By dle 4RET oreskktainhbekracéonsr ¢lo gﬂ@mp and
the 10 vehicle control group, a 0.5 %tragacanth solution was adm ni stered
in the saneymmedr asmpbuvds Hofewtdre poesthe vilwehtei cont folt gieumot
physi ol ogi cal saline was adm nistered instead of MK-801. Thirty m nutes
after the admiitest matdrtof MK-801, the first trial was carried out 15 for
5 mnutes, and 1 hour after the first trial, the second trial was carried

out fof 5 mnutge dgyiderdidgsicissad, taéeeﬂecﬁgn%fsf&me%&kg&ﬁ{@s M@d

frustum=f ormed funnel adaptors made of silicon (bottom di aneter

the conter Tt St FE) cBrhaFbeoPiiRe T FEEPERGx HEGEooF ﬁ%ﬁﬁ%@%t”
(length . 22.5 cm W|dth . 24.5 cm height . 11 cr?l, and the tinme which

the nouse &tpitorelde eqgopobndst afastheasoraalal n(thehseveord seledtiviky
obj ect (displaced object . DO which was |located in the center in 25 the

first trialansidrsplrced dy dde P! & Lty .t 0 17 JAN 2005 29
anot her object (non displaced object . NDO), and then the tinme which the

nouse expl ored op&g&%l%\%? "Eg{%%eﬁgd Thgv rst gg&e gg ttEheexg: Oé’tatl on

time of DO and respec rial and & second
trial (g vvas cal cul ated, and the conpari son betvveen t he vehicle control
groupjL nd t9% ‘a control group, and between the ammesia control group

and the test coqlp ound Cgroup was carried out. ,
es ompound A: N- (4-methoxyphenyl)-7,8-dihydro-7-

methyl-N-methyl-8-oxo-2-phenyl-9H-purin-9-acetamide (the
compound of Example 163 in WO 99/28320).

Test Compound B: N-benzyl-N-ethyl-8,9-dihydro-9-

15 methyl-8-oxo-2-phenyl-7H-purin-7-acetamide (the compound of
Example 54 in WO 99/28320).

Test Compound C: N-ethyl-8,9-dihydro-9-methyl-8-oxo-2-
phenyl -N-phenyl-7H-purin-7-acetamide (the compound of
Example 1 in WO 99/28320).

20 Tegst Compound D: N-benzyl-7-ethyl-N-ethyl-7,8-dihydro-
8-0x0-2-phenhyl-9H-purin-9-acetamide (the compound of
Example 150 in WO 99/28320).

Test Compound E: N-benzyl-N-ethyl-7,8-dihydro-7-
methyl-8-o0oxo-2-phenyl-9H-purin-9-acetamide (the compound of

25 Example 146 in WO 99/28320).



In statistical analysis, the conparison between the 10 vehicle control
group and the amesia control group was carried out by the Studenf'$aN 2008st
and it was confirmed whether a significant object |ocation nenory
i mpai rment was i nduced. The efficacy of the test conpounds was eval uated by
conparing the amesia control group with2Zlhe test 15 conpound group using
the paranetric Dunnett's mnmultiple conparison test. The statisti cal
calculation was carried out with SAS system Version 6.12 (SAS Institute
Japan Ltd.). Table 3 shows the m ni numeffective dose (MED), which a
significant anel iIRIVRPES ekt SRS FKLBBA- 1Rduéen 65F@E@eZOM?6§§tﬂéﬁeﬁennry
i mpai rment was observed at 5 %significance |evel. Besides, in the vehicle
control grodith HedikbPor afitd? tiHO¢lor ARG iiF tFrMBREShlly | avaddebégsed
and the exploration tine for DO was obviously |onger than that for 25 NDO.
This resul t (fed EtaPkatSigea dhbggiclhf Japanbbj ect | 17 JAN 2005 30
| ocation has a novelty and aninmals explored the object with novelty
frequently. On t MK-dtHerihadrsctibehelmmest acsampiel Yeovap EhithxMKigeh,
both exploration tinme for NDO and DO decreased renmarkably. Fromthese
results it Behgi®roond{bied1OR&) ,Ma8D1idi domatericipdilly tdrea ibmipl e, of( folsj ect
itself, but inpaired the nenory of the object |ocation. Table 3 Test
conpounds VER ¥amy Uey) COL 0. UdRG ¢k 192940) The test conpound C exhibited a
significant aneliorating effect at the dose of 0.1 ng/kg and the test 10
conpound E exhi biRGEN-d -sagncénchet mrepdd medit bygtekf ectthadd | descosleedf 1i8. 01
ng/ kg, furthernore they were effective at |ess than 1/100 of the dose of
FA N 1-27. BHpH-Haratl0B0 AcutWo toX/e03y4)The experinment on the test conpound
C was carried out 15 using Std-ddY nmale mce weighing 25 - 30 g (10 mce
per each group). IEeerriasd/meennqopndingusipenseds | ). anitedacaatk saokukilop was
orally adm ni stered at the dose of 2000 ng/kg, and lethality of m ce was
observied forinfudays afger tdeswstidi staani®hstAst BohesubE, nrkABDge trgat ed
20 with the test conpound C died. Experinent 5. Acute toxicity 2 The
experi ment eibridigngdasitt GMTPRWG goniast Ca&bli elMONt tstag: St d~ddiymalig nice
wei ghing 22.9 - 25.6 g (5 mce per

subtype of glutamic acid receptor) and scopolamine (a

competitive antagonist for acetylcholine receptor), or
intracerebral injection of P-amyloid peptide [Stephanie, D.
15 et al., Eur. J. Pharmacol., 319, 1-4 (1997)].
Experiment 1: Ameliorating effect on spatial memory
disorder induced by scopolamine.
The spatial memory test using Y-maze appafatus is a
test to utilize the behavioral property of animals to enter
20 into a new arm, avoiding the arm fhat they entered into
just before (alternation behavior). This method is often
used in order to study spatial working memory.
This experiment vwas carried out according to the
method of Itoh, J., et al. [Eur. J. Pharmacol., 236, 341-

25 345 (1993)1].



17 JAN 2005 31 each group) and Std-Wstar nmale rats wei ghing lzq[?a&&%ﬁ 6
g (5 rats per each group). The test conpound suspended in 0.5 o0’ ?h
solution was orally and intraperitoneally adm nistered to the mce at the
dose of 2000 ng/kg, and 5 lethality of m ce was observed for 7 days after
the adnministration. As a result, no nousé4reated with the test conpound E
died. As is apparent fromthe above results, the conpounds of the formula
(I') exhibit an extrenely potent aneliorating 10 effects on | earning and/or
menory inpairnents_in ed t he system.c adpmi ni stration of , MK-801
(nonconpetitive a%cg—g‘g#srf‘a%r mﬁﬁﬁA&eétqg]th& si,;Té a"sélgt ﬂpep%fmjg‘F%t BREt One
receptors) and scopol am ne écgnpetitLVe antagonist for acetyl choline
receptors) SRHR: 'Fow doReantif uFPfier S¥BERABENL | ow foxSORYY108Nnd of
hence, the conpounds, will be useful for the panufacture of a nedi canent for
treatment arif Cglvaéﬁ’[r?%nlfif R iRE ARl of2 kA8 Vi GARFRNTRARION n: n@mPdl s
(i ncluding hu beings), and also for treatnment and prevention of
denentia. |/ rﬁé d‘é‘?%i PUPEHE2RBRBSLNIS DG dS teFe S dranunECe | IR nay Vied uineed
for the manufacture of a nedicanent for treatment and prevention of

learni my defAfkci®: L dpdrilsich, OHi BBAYemedddn bhsed: ofl - fy Siadsi.a, Mhde in
intellectual dysfunction, which are core synptons of denentia. The

i ntel |l ectualthfystemet FORPREPE PLRMSVHHE 26adAYy tdiparhnskiwl Put thessesiie
state of decline in 17 JAN 2005 32 cal cul ational ability, abstract

t hi nki ng abiqamBRuNg rfgifRended uhetf oh Bntirdoaesrethorodvtihat inhe yobpeet
cannot keep a usual life and a social |ife. Besides, the conpounds of the
fornula (1) afayObe #Edd B ¢ooft Heodmnuwkdghdr el ohoarneek famenschpprlaméaenent
and prevention of dementia such as Al zhei ner-type denenti a, cerebrovascul ar
dement i a and/dyirsietitat danenvihblesandmadsi d ncdifpoamize ek bdohtaopoyenup
aneliorating effect on |earning and/or nenory inpairnents. 10 Further, the
conpouds ofanchetfeor wahacle) autrvd upecup orethévednaf detiure okagacanth
medi canent for treatnent and prevention of higher brain dysfunction in view
of their potsaitutdnel ilor athengsatd ecdnoar | 2araboge andHowenenpr yhdi sehdete The
hi gher brain dysfunction herein nmeans brain 15 dysfunctions involved in

per cepti on, cairiterdli ongrdwar nwag, Hejected orwiati onplefs tohegptal poskubaki on
di scretion, |anguage, abstract thinking, action, recognition and behavi or,
etc., which iarstemctonpafii ed swiopho ldener.i a, aphasiiatyapr axirut&gnoskdter
dyslexia, unilateral spatial 20 neglect, dysmmesia, attention disorder,

et c. Mor eoverdmiihes toermimmdst ofcopelantfiwl athe) miry heersesi {@sdtHe the
manuf acture of a medi canent for treatnent and prevention of |earning
deficilts, dysmesifa,thl som entat i e basrdz onagysrness awspdnhivgbeeohpakad
dysfunction associated 25 therewith, in view of their potent aneliorating
effect on of three black acrylic trapezoid arms (bottom width : 3 cm,

height of side wall : 12 cm, width of opened ceiling : 10
cm, length : 40 cm), wherein said three arms were connected
at the one end of each arm to form Y-shape and another ends
20 were closed, and the three arms were differentiated by the
names as A, B and C respectively, and allowed to search
freely the maze for 8 minutes. When the mouse was checked
to enter into an arm at the length of not less than 10 cm
from the entrance of the arm, the name of the arm (A, B or

25 C) was recorded. It could be defined as a correct choice



17 JAN 2005 33 learning disorder and/or dysmesia. That is to say, the
conpounds of the fornula (1) may be used for the manufacture of ®7 JAN 2005
medi canment for treatnent and prevention of denentia synptons associ ated

wi th di seases which may cause 5 denentia (for exanple, Al zheiner's disease,
Pi ck' disease, Huntington's di sease, Par hson' s di sease, Down syndr one,
schi zophreni a, spinocerebellar degeneration, nultiple cerebral infarction,
i ntracerebral bl eeding, Binswanger's di sease, nornmal pressure

hydr ocephal chrqni c subdural 10 hermatom, brain_tunor, hypot hyroidi sm
encephal i ti g’?nerr%ni %(Slieti sTCUPSuse”s %%?%ﬁtire, eut gFg%af-eﬁ‘Scob&BF% as@IMfead
injury), since said.c ound hibit potent aneliorating effegts agn

| ear ni ng di sorde n%h%f ' d?gﬁnggﬁaﬁ eercocff%)o%ﬁggr‘a?t%ﬂ% PERAYERL( L) Smay be
adm ni stered ,15 thltngu%h %gy of »or%I, arenteral and intrarectal routes. The
dosage t her €ot® mB™0ay HepERAFAGTorF TS nHE8SofCAHE §bmpodidsthe case

adm ni stratiqn routes, s tom age of patients, etc., but it is usually in
0.01 - 50 Q’kﬁ?d‘%&? %?E%g}oaarﬂye@. 03 A fyyigimyWadolane tbapodAdd tdie t he

for mul Zr{(l) are usually admnistrated in the formof a pharmaceuti cal
prepar at i on,MAMTEHY | RUPPepa? &d? 1 he RART kPOr BehRTAOEoNFBAL NERREranktained
pharmaceutically acceptable carrier or diluent. The pharmaceutically
accept abl e ¥ r¥ePtraytbBIary feoHvemMe okarads nymbe twie i & eepbnieal y issed
accep . ; ;
in the pharmaceutical field 17 JAN 2Q05 33a and do not react with the
conpounds oft&%e £HARuI&l (| Fhe ngsylpipgosiap SuprabinotexuapHesart ethe
| act ose, inositol, glucose, mannitol, dextran, cyclodextrin, sorbitol,
starch, parti®9St goiest | ApEededt eeh, infdeesh, hagasseunthe ability of
al um nonetasilicate, synthetic alumnumsilicate, crystalline cellul ose,
sodi um 5 carlgpaigihyiceallidul oo, dgcrokgpabpyl mfakedt; d¢hleci afternation
car boxynet hyl cel | ul ose, ion exchange resins, nethylcellulose, gelatin, gum
acaci a0 hydrehgstiopyd cel Faf osbe | Bimalibstatiaut edt hgdy oxgher opyitdel lad oske
hydr oxypr opyl net hyl cel | ul ose, pol yvinyl pyrrolidone, polyvinyl alcohol,
number of the alternation behavior to that of the entries
(obtained by subtracting 2 from the total number of arm
entries) was estimated as the rate of alternation behavior.
In statistical analysis, the rate of alternation
15 behavior in the amnesia control group was compared with
that in the vehicle control group by the nonparametric
Wilcoxon rank sum test and it was checked if a significant
amnesia was induced in the amnesia control group. Next,
the efficacy of the test compounds was evaluated in
20 comparison between the amnesia control group and the test
compound group by the nonparametric Dunnett multiple
comparison test. The statistical calculation was carried
out with SAS system Version 6.12 (SAS Institute Japan Ltd.).

Table 1 shows the minimum effective dose (MED), at which

25 the significant ameliorating effect of the test compound on



10 alginic acid, sodiumalginate, |ight anhydrous silicic acid, nagnesium
stearate, talc, carboxyvinyl polynmer, titanium oxide, sorbitan tf%t ﬁ@g
ester, sodiumlauryl sulfate, glycerin, glycerin fatty acid esté»,'%ﬁfl I ed
| anol in, glycerogel atin, polysorbate, macrogol, vegetable oil, wax, 15
propyl ene glycol, water, ethanol, polyoxy& hyl ene hydrogenated castor oi
(HCO, sodiumchloride, sodium hydroxi de, hydrochloric acid, sodium
phosphat e di basi ¢, sodi um phosphat e nonobasic, citric acid, glutamc acid,
benzyl al cohol t hyl p.—ox%benzoatei thél g-og benzoate, 20 etc. Suitable
exanpl es of HEEFET et A eCeApFReEIaL apEPEY, éF&ﬁGFésWaﬁoﬂH§P§Ye§yﬁﬁps,
suspensi ons,. suppositories, ipjection eparations, etc. These .
pharnaceutiéhﬁ;éiﬁﬁﬂ ??ﬁ%ecgév% bPeE%?eaaB9 afo8lEsnnaikiPBnkEhAFEREd.
Liquid preparations nmay be in_the ° 17 JAN 2005 35 formwhich is

di ssol ved or susﬁgﬁﬂedyﬁhema?%r dtterpakiappr BphA¥Lermednuntivenansesia
Besi des, tablet s and granules nmay be coated in a conventional manner.

| nj ection prePht oAEOHRY Yidial $Gopel prépar &d g fdicsedily rdecheasedompound
of the fornula.(l% in water, optionally using an isotonic agent or a

sol ubi 19 zer ,4%md 4'hek et Faybbe~ al 0% opri bhal vehaddedcanproadpustipng aagent
a buffering agent, and a preservative. These preparations nmay usually
contai n the "@foundisf 102$ he dagvfiamed | ) thatan theunthysfofatndtdast 0ol ~,
preferably 0.1 - 70 % These preparations may optionally contain other

t her apeut i c&NOL IETFEHEG Ay S FRJR cth 9@ S . SHRkl @k amphesyofii shedéor mul ati ons of
the nmedicine for the treatnent and prevention of denentia according to the
15 present iTakdftilon are illustrated by the follow ng preparations.
Preparati o= Fr ranpf—tahiets:

N- benzyl - é?%%g §§bb§d?§cr -?ﬁﬁ%tQﬂ /Xg) A- phenyl - 9H-puri n-9-acetam de 1
g 20 Lact o9 ine cellulose 25 g .

Hydr oxypropylcel lulkhse 3 g The ahovel conponents are bl ended and granul at ed,
and 25 to tthe nmixt@e are added |i@h@lanhydrgus silicic acid (0.7 , 17
JAN 2005 37 glutamlz acid neurons or3 acetyl choline neurons, and hence, they
are expected to hawe potent| aneliorating effect on intellectual dysfunction
whi ch is ajcorecyyqt-om of denmentiajguch as Al zhei ner=type denentia and

The test compounds A - E exhibited a more potent

10 ameliorating effect (MED <= 3 mg/kg) than FGIN-1-27 did,
especially the test compound C did further more (MED = 0.01
mg/kg) .

Experiment 2: Ameliorating effect on object memory disorder
induced by scopolamine.

15 ; The object recognition test is a test method using the
property which animals like to search a novel object. This
.method is often used in order to study the memorization and
retention of episodic memory.

This experiment was carried out according to the

20 partially modified method of Bartolini, L. et al.

[Pharmacol. Biochem. Behav., 53, 277-283 (1996)].



5 cerebrovascul ar denentia, i.e., |earning disorder and/or dysmesi a,

di sorientation due to dysmesi a, and hi gher brain dysfunction ag%p§N§2&@
therewith, and they are useful for the treatnment or prevention of dernentia
such as Al zhei ner-type denentia, cerebrovascul ar denentia, and 10 senile
denmenti a. 17 JAN 2005 38 CLAIMS 1. Use 9% a 2-aryl-8-oxodi hydropurine
derivative of the formula (1): O~N, Y Xx~-N~ N5 WN ~A wherein: Wis a
hydrogen atom a Cl_6 alkyl group; a halogen atom a Cl_6 al koxy group; an
am no group; a nopo- qr, di (Cl-4 al kyl)am no _group; or a phenyl group which
may optionally 1OSF§V§d¥ BRle BiESt FEdGRLEIsEPect 89 for dmix Felceg@er #rGl- 6
alkyl, a CL_6 alkox&, trifluoronethyl, hydroxy, am no, a nmono- or di (Cl_4
al kyl) am noITYRhoYERE Nisero:1nX §RE £L¥HF HRRAT at oFcoROEEME NG IdiIssplogs a
C3_g cycloal kyl-Cl1 4 alkyléggoup'_a C 4 alkyl group substituted 15 by a
phenyl ~ gr ouptIhPEY S AhitGednaf & 1 Ry e Consert xaidanr t et dsehednbll fweem a

hal ogen, a C1.6 alkyl, a Cl_6 =
stibcutaneously administered to mice in a volume of 0.1 ml

5 per 10 g of body weight, i.e., 0.4 mg/kg. For tﬁe tesf
compound group, the test compound suspended in 0.5 %
tragacanth solution was orally administered in a volume. of
0.1 ml per 10 g of body weighﬁ, 30 minutes Dbefore
scopolamine administration, and for the amnesia control

10 group and the vehicle control group, a 0.5 % tragacanth
solution was administered in the same manner as above.
However, for the _vehicle control group, physiological
saline was administered instead of scopolamine. Thirty
minutes after the administration of scopolamine, the first

15 trial was cafried out for 5 minutes, and 1 hour after the
first trial, the second trial was carried out for 5 minutes.
In the first trial, the two same—shaped objects [red
frustum-formed funnel adaptors made of silicon (bottom
diameter : 6.1 cm, ceiling diameter : 4.5 cm, height : 3.5

20 cm)] are put on the two adjacent corners of the test box
made of brown acrylic (length : 22.5 cm, width : 24.5 cm,
height : 11 cm), and the time that the mouse explored each
object was measured. In the second trial, the object
(familiar : F) which the exploration time was longer in the

25 first trial was retained, while another object in the first



al koxy, trifluoronethyl, hydroxy, amno, a nono- or di (Cl_4 al kyl)am no,

cyano and nitro; a C3-6 al kenyl group; a carbanoyl group; a dlgggT
al kyl ) car banmoyl group; or a group 20 of the formula [Q: - <§ﬁ§ q%)
(R2) [Q [wherein RL is a C1_6 alkyl grou a C3_6 al kenyl group; a C3_

17 JAN 2005 39 a cycloal kyl group; a C3_ @ycloalkyl Cl1 9 al kyl group; or a
hydroxy-Cl 4 alkyl group; R2 is a Cl 6 alkyl group; a C3_$ cycl oal kyl

group; a phenyl group which may optionally have 1 or 2 substituents 5

sel ected fron1a halo en, a Cl 6 alkyl, a C1 6 _al koxy, trifluoronethyl,

hydr oxy, amnitot o-TepPlargel by th?I JRETHb, ORY&SS ahdo¥eiro; ¥, Ccred

al kyl group substltuted by a henyl group which may optionally have 1 or 2
substit uent Sk BctERIf rQﬂHtaSJfﬁsﬁ o@éﬁmeﬁeel 6 &l Rylcm,a imsyle odiprexpr

trifluoronethyl, hydroxy, amno, a nono- or di (Cl-4 alkyl)am no, cyano and
nitro: or %@md@90|¢@15kn%$56 2.0 cm)] at the same position, and then

the time for exploring each object was measured. The rate
5 of object memory impairment was obtained from the formula:

(N-F)/(N+F) as a discrimination'index, and the comparison

between the vehicle control group and the amnesia control

group, and between the amnesia control group and the test

compound group was carried out on the basis of said
10 discrimination index.

In statistical analysis, the comparison between the
vehicle control group and the amnesia controi group was
carried out by the Student's t test and it was checked
whether a significant amnesia was induced. The efficacy of

15 the test compounds was evaluated on the basis of comparison
between the amnesia control group and the test compound
group by the parametric Dunnett's multiple comparison test.
The statistical calculation was carried out with SAS system
Version 6.12 (SAS Institute Japan Ltd.). Table 2 shows the

20 minimum effective dose (MED), which the significant
difference in the discrimination index, as an ameliorafing
effect of the test compound on scopolamine-induced object
memory impairment, was observed at 5 % Significance level.

The discrimination index in the scopolamine-induced

25 amnesia group significantly decreased to 0.00 - 0.07 while



menbered heteroaryl group or a bicyclic heteroaryl group conposed o

6- menbered heteroaryls which have at | east one heteroaton1se|ec1édJN$3W$a
nitrogen atom an 15 oxygen atomor a sulfur atomand is optionally
substituted by a C1_3 al kyl or trlfluoronethyl or Rl and RZ may optionally
be taken together with the adj acent nitro§én to forma piperidine ring, a
pyrrolidine ring, a norpholine ring or a piperazine ring, which may
optionally be 20 substituted by 1 or 2 C1_ 6 alkyls refEeftively] R3is a
hydr ogen ato a C1 6 Iky a_hydroxy Cl1 4 al kyl group Yis a
hydr ogen at wag,¥et IRyb g B %he EgélGQFFﬂo%ygﬁﬂ&Praaeg gence,

cycl oal kyl - CL 4 al kyl gr 6 17 JAN 2005 40 alke roup acC

al kyl group sub3% utcég"fg’y‘pl%te(gheﬁﬁ gridth II Haverpisr 2
substituents selected fr8n1a hal ogen, a C aIkyI C alkoxy
trifluoronmetTFCeRyeRv§d AR A6t Qeﬁﬁﬁﬂ-l@PaéFm€et5 al kyl ) ani no, cyano and
nitro, a group of the formula [ -CH (R3) CON (R) (R2) (Q (wherein
Rl, Rz andl%%%&% %s defined above)

Test compounds MED (mg/kg)
C 0.01
E 0.1
FGIN-1-27 >30
5 The test compound E  exhibited a significant

ameliorating effect at the dose of 0.1 mg/kg and the test
cempound C exhibited a significant ameliorating effect at
iow dose of 0.01 mg/kg. However, FGIN-1-27 exhibited no
significant ameliorating effect at the dose of 30 mg/kg.

10 Expeximeni__ﬁ: Ameliorating effect on the impairment of
object location memory induced by MK-801.

The object location memory test is a test method using
the property which animals like to search a novelty caused
by the change of an object location. This method is oftee

15 used in order to study the ability of object location
memory. This method is closely related with hypofunction
of glutamatergic system and cause the location memory
impairment selectively without the impairment of object
memory which is induced by hypofunction of cholinergic

20 system.

This experiment was carried out according to the
partially modified method of Sophie L. Dix, et al. [Behav.

Brain Res., 99, 191-200 (1999)].



A is a phenyl group which may optionally have 1 or 2 10 substituents
selected froma halogen, a C1 6 alkyl, a Cl1-6 al koxy, trifl uoromgtzhyan 2005
hydr oxy, am no, a nono- or di(Cl-4 al kyl)am no, cyano and vitro; or a
nonocyclic 5- or 6nenbered heteroaryl group or a bicyclic heteroaryl group
conposed of 5- or 6-nmenbered heteroarylsZﬁhich have at 15 | east one
het eroatom sel ected froma nitrogen atom an oxygen atomor a sul fur atom
and is optionally substituted by a C1_3 alkyl or trifluoronethyl; with the
provi so that either r Y.of the above fornula ( is a,group of the above
fornula [Q, ands‘\F;i"fl¢§'?1S e ligs ™ G5 d‘(ﬁ}ﬁ?lrﬁh 3 ot n%& a9 (FLXtReRe\PEE @ne
hydrogen atom a Cl 6 al kyl group; a C3_8 cycloal kyl group; a C3_8
cycl oal kyl CEFRUR) ke 4§t otped al B3 theq | SeERA 1RpRlup; é‘r s et iy | &ETMET BOH
substituted by a phenyl group which may optional|y have 1 or 2 substituents
sel ect ed fré%a?q%ﬁ%ﬁﬁéﬂl%ﬁklfelépﬁyHFQPce%Ex%HWQQOOS0490éiﬂgéﬂkbe?S
trifluoromethyl, hydroxy, am no, a nono- or di (Cl_4 alkyl) amno, cyano
and nitro, &HBCHtéRSPYUSI Ya afipidp Hieked ForauValpoE, Otfhé)?; X mls rehyHl ogen
atom a Cl1_6 al kyl group; a C3_$ cycloal kyl-Cl1_4 al kyl group; a Cl_4 alkyl
group 5 sub®fi tadd ¥oiahpheryle -gr cupd e kaay oberofhlel ety ecampeund
substituents selected froma halogen, a C1 6 alkyl, a Cl 6 al koxy,
trifluorome@lPMP, hytRexy:esln somppunshosuspeadedClia l &yl ¥ abtragacaytno
and nitro; a C3_6 al kenyl group; a carbamoyl group; or a di(Cl_4
al kyl ) car basoyhtdgooupasorora iy phdmimteteredl iy acowpats eofadl dl audi péon
salt thereof, for the manufacture of a nedicanent for treatnent or
prevention &P degentdf. XLodpe ofeigit,aryl308- ordaitrgdr opbeitneederkagdve of
the 15 fornula (la): R12 R32 0 ~Y1 | ~-N

administration, and for the amnesia control group and the

10 vehicle control group, a 0.5 % tragacanth solution was
administered in the same manner as.above. However, for the
vehicle control group, physiological saline ~was
administered instead of MK-801. Thirty minutes after the
administration of MK-801l, the first trial was carried out

15 for 5 minutes, and 1 hour after the first trial, the second
trial was carried out for 5 minutes. In thé first trialf
the two same-shaped objects [red frustum~formed funnel
adaptors made of silicon (bottom diameter : 6.1 cm, ceiling
di-ameter : 4.5 cm, height : 3.5 cm)] were respectively put

20 . in the center and one of the corners of the test box made
of brown acrylic (length : 22.5 cm, width : 24.5 cm,
height : 11 cm), and the time which the mouse explored each
object was measured. In the second trial, the object
(displaced object : DO) which was located in the center in

25 the first trial was displaced in the opposite corner to




R22 / NOCGHC-N/ N( la) | N~ ~ 42 wherein: R12 and R22 are the sane or
different and are an ethyl group, a propyl group or a butyl group;§ pryARLZis
is a methyl 20 group, an ethyl group or a propyl group, and R22 is a 17
JAN 2005 42 phenyl group, a hal ogenophenyl group, a nethoxyphenyl group, a
benzyl group, a hal ogenobenzyl group or &°%methoxybenzyl group; R32 is a
hydr ogen atom a nethyl group or an ethyl 5 group; Y1 is a hydrogen atom a
met hyl group or an ethyl group; R42 is a hydrogen atom a hal ogen atom a

met hyl group, met hgxy group, a nitro groupg or a triflyoronethyl 10_group,
or a pharna@@ﬁ&ﬁ%ﬂIébﬁ%%%prgﬁped&éﬂ&%ﬁéﬂt$hﬁ?§%lt NPQSeoﬁn (ﬁ%?%etge
manuf acture qof a nedi canent for treatnent or prevention of denentia. 3. Use

of a 2-aryl X8MExo¥RhGar SElR | RRUEE! SR IUECDT SBRE 18RI 8Fhula s | B§aswesdRr13
~NCHCON R2s X1~N/ N~ m) |
The difference in the exploration time of DO and NDO

respectively between the‘first trial and the second trial
5 was calculated, and the comparison between the wvehicle
control group and the amnesia control group, and between
the amnesia control group and the test compound group was
carried out.
In statistical analysis, the ;omparison between the
10 vehicle control group and the amnesia control group was
carried out by the Student's t test and it was confirmed
whether a significant object location memory impairment was
induced. The efficacy of the test compounds was evaluated
by comparing the amnesia control group with the test
15 compound group using the parametric Dunnett's multiple
comparison test. The statistical calculation was carried
out with SAS system Version 6.12 (SAS Institute Japan Ltd.).
Table 3 shows the minimum effective dose (MED), which a
significant ameliorating‘ effect on MK-80l-induced objedt
20 location memory impairment was observed at 5 $ significance
level. |
Besides, in the wvehicle control group, the exploration
time for NDO in the second trial decreased and the

exploration time for DO was obviously longer than that for

25 NDO. This result indicates that the change of the object



NIl ~ R43 wherein: X1 is a hydrogen atom a nethyl group, an ethyl‘eroup 2%5
or a propyl group; 17 JAN 2005 43 R13 and R23 are the sane or dif i
and are an ethyl group, a propyl group or a butyl group; or R13 is a nethyl
23 group, an ethyl group or a propyl group, and Ris a phenyl group, a

hal ogenophenyl group, a nethoxyphenyl 5 up, a benzyl group, a

hal ogenobenzyl group or a nethoxybenzyl group; R33 is a hydrogen atom a

met hyl group or an ethyl group; R43 is a hydrogen atom a hal ogen atom a

met hyl 10 group, a nethox rou antro a trifluoronethyl group,
or a pharnaé&ﬁ%?%ﬂ@ 6%&%ﬂﬁi&%c?ﬂdaﬂHFﬁ?gﬁ §§P9°Fﬁ9r§8ﬁ dﬁcﬁhyﬁ%
manuf act ure of %.nedicanent for treatment or prevention of denentia. 15 4.
Use of a novelty frequently. On the other hand, in the amnesia

N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- 0x0- 2- phenyl N- phenyl - 7H- puri n- 7- acet am de or
a phar maceutGUHIQL agEepPaiiitactl-804r t it s ap¥PlagaEéPn ftdime hEor NDO
manuf acture of a nedi canent for treatnent or prevention of denentia. 20 5.
Use of a and DO decreased remarkably. From these results, it was

N- benzyl - N- et hyl - 7, 8- di hydr o- 7- net 8- 0x02- phenyl - 9H- puri n- 9- acet ami de or
a phar n%ceutq@”aﬁll-’im%fi:c’ébﬁ*ébMK 88ild Cg)dijlfﬂq)‘@nlglﬁﬁﬂrt Hdreedgiemdny efieobject
manuf acture of a nedi canent for treatnent or prevention of denenti a. 17
JAN 2005 44 ig:sakle dut hnpoipridindhasmeeeryopththe ehjechelotatlianms 1 - 5
or a pharmaceutically acceptable acid addition salt thereof, for the

manuf act ur e T#bXe nkdi canent for treatnent or prevention of | ear ni ng

deficit, d >TEse’ Bompounds MED (mg/kg)
C 0.1
E 0.01
FGIN-1-27 10

The test compound C exhibited a significant
ameliorating effect at the dose of 0.1 mg/kg and the test
10 compound E exhibited a significant ameliorating effect at
low dose of 0.01 mg/kg, furthermore they were effective at
less than 1/100 of the dose of FGIN-1-27.
Experiment 4: Acute toxicity
The experiment on the test compound C was carried out
15 using Std-ddY male mice weighing 25 - 30 g (10 mice per
each group). The test compound suspended in 0.5 %
tragacanth solution was orally administered at the dose of
2000 mg/kg, and lethality of mice was observed for 7 days
after the administration. As a result, no mouse treated
20 with the test compound C died.
Experiment 5: Acute toxicity 2
The experiment on the test compound E was carried out

using Std-ddY male mice weighing 22.9 - 25.6 g (5 mice per



5 disorientation based on dysmesia, or intellectual dysfunction. 7. Use of
the conmpound as set forth in any one of claims 1 - 5 or a phafifaggntygmal |y
acceptable acid addition salt 10 thereof, for the manufacture of a

medi canment for treatnent or prevention oé Al zhei ner-type denenti a,
cerebrovascul ar denentia and/or senile déhentia. 8. Use of the conpound as
set forth in any one of clains 15 1 - 5 qr a pharmaceutically acceptable
aci d addi ti 6RSald Mper &0 Sh-Nisd afamarlac fdtes o lghiad et 1 a6 6
treatment or prevention of higher brain dysfunction. 9. Use of the conpound
as set fortH (P aRtomenieathi agowp) 1 - Theokeatphampatadt isc@itendaectdpt abl e
acid addition salt thereof, for the manufacture of a nmedi canent for

treat ment o .pr éventdgacaitidesehtt aosywpsorraadgoenat eohbwisde rditsessesl whi ch
may cause denentia. .A[ly.AAA . AA A AY.AIl.A@B. Aa@A .Al.AAAAA
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and prevention of dementia. In more detail, the compounds
20 of the formula (I) may be used for the manufacture of a
medicament for treatment and prevention of learning
deficit, dysmnesia, disorientation based on dysmnesia, and
intellectual dysfunction, which are core symptoms of
dementia. The intellectual dysfunction herein means not

25 only dysmnesia but also the state of decline in
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cerebrovascular dementia and/or senile dementia, since said
compounds exhibit a potent ameliorating effect on learning
and/or memory impairments.

10 Further, the compounds of the formula (I) may be used
for the manufacture of a medicament for treatment and
prevention of higher brain dysfunction in view of their
potent ameliorating effect on learning and/or memory
disorder. The higher brain dysfunction herein means brain

15 dysfunctions involved in perception, attention, learning,
memory, formation of concept, postulation, discretion,
language, abstract thinking, action, recognition and
behavior, etc., which are accompanied with dementia,
aphasia, apraxia, agnosia, dyslexia, unilateral spatial

20 neglect, dysmnesia, attention disorder, etc.

Moreover, the compounds of the formula (I) may be used
for the manufacture of a medicament for treatment and
prevention of learning deficit, dysmnesia, disorientation
based on dysmnesia and higher brain dysfunction associated

25 therewith, in view of their potent ameliorating effect on
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compounds of the formula (I) may be wused for the
manufacture of a medicament for treatment and prevention of
dementia symptoms associated with diseases which may cause
5 dementia (for example, Alzheimer's disease, Pick' disease,
Huntington's disease, Parkinson's disease, Down syndrome,
schizophrenia, spinocerebellar degeneration, multiple
cerebral infarction, intracerebral bleeding, Binswanger's
disease, normal pressure hydrocephalus, chronic subdural

10 hematoma, brain tumor, hypothyroidism, encephalitis,
meningitis, disuse syndrome, Creutzfeldt-Jacob disease,
head injury), since said compounds exhibit potent
ameliorating effects on learning disorder and/or dysmnesia.

The compounds of the formula (I) may be administered

15 through any of oral, parenteral and intrarectal routes.
The dosage thereof may vary depending on the kinds of the
compounds, administration routes, symptom/age of patients,
etc., but it is usually in 0.01 - 50 mg/kg/day, preferably
0.03 - 5 mg/kg/day.

20 The compounds of the formula (I) are usually
administrated in the form of a pharmaceutical preparation,
which 1is prepared 1in admixture with conventional and
pharmaceutically acceptable carrier or diluent. The
pharmaceutically acceptable carrier may be any conventional

25 ones which are commonly used in the pharmaceutical field
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0l 0% () - gelatinized starch, sucrose, magnesium aluminometasilicate,
synthetic aluminum silicate, crystalline cellulose, sodium
5 carboxymethylcellulose, hydroxypropyl starch, calcium
carboxymethylcellulose, ion exchange resins, methyl-~
cellulose, gelatin, gum acacia, hydroxypropylcellulose,
low-substituted hydroxypropylcellulose, hydroxypropyl-
methylcellulose, polyvinylpyrrolidone, polyvinyl alcohol,
10 alginic acid, sodium alginate, light anhydrous silicic acid,
magnesium stearate, talc, carboxyvinyl polymer, titanium
oxide, sorbitan fatty acid ester, sodium lauryl sulfate,
glycerin, glycerin fatty acid ester, purified 1lanolin,
glycerogelatin, polysorbate, macrogol, vegetable oil, wax,
15 propylene glycol, water, ethanol, polyoxyethylene
hydrogenated castor o0il (HCO), sodium chloride, sodium
hydroxide, hydrochloric acid, sodium phosphate dibasic,
sodium phosphate monobasic, citric acid, glutamic acid,
benzyl alcohol, methyl p-oxybenzoate, ethyl p-oxybenzoate,
20 etc.
Suitable examples of dosage forms are tablets,
capsules, granules, powders, syrups, suspensions,
suppositories, injection preparations, etc. These

pharmaceutical preparations can be prepared by a

25 conventional method. Ligquid preparations may be in the
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granules may be coated in a conventional manner. Injection
preparations may usually be prepared by dissolving the
5 compound of the formula (I) in water, optionally using an
isotonic agent or a solubilizer, and thereto may be also
optionally added a pH adjusting agent, a buffering agent,
and a preservative.
These preparations may usually contain the compound of
10 the formula (I) in an amount of aﬁ least 0.01 %, preferably
0.1 - 70 %; These‘preparations may optionally contain
other therapeutically effective ingredients.
The examples of the formulations of the medicine for
the treatment and prevention of deméntia according to the
15 present invention are illustrated by the following
preparations.

Preparation 1: Preparation of tablets:
N—benzyl—N—ethyl—7,8—dihydro-7—methyl—8—oxo—

2-phenyl-9H-purin-9-acetamide lg

20 Lactose : 84 ¢
Corn starch 30 g
Crystalline cellulose : 25 g

. Hydroxypropylcellulose 3 g

The above components are blended and granulated, and

25 to the mixture are added light anhydrous silicic acid (0.7
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102! f&$10%%f3and magnesium stearate (1.3 g), and then is compressed

to prepare 1000 tablets (each tablet: 145 mg).

Preparation 2: Preparation of capsules:
N-ethyl-8,9-dihydro-9-methyl-8-oxo-2-phenyl-

5 N~-phenyl-7H-purin-7-acetamide 249
Lactose 165 g
Corn starch 25 g
Hydroxypropylcellulose 3.5 g
light anhydrous silicic acid 1.8 g

10 magnesium stearate 2.7 g

The above éomponents are blended and granulated in a
usual manner, and the resulting granules are filled in a

capsule to prepare 1000 capsules (each 200 ng).

Preparation 3: Preparation of powders:

15 N-benzyl-N-ethyl-7,8~dihydro-7-methyl-8-oxo-
2-phenyl-9H-purin-9-acetamide ’ 10 g
Lactose 960 g
Hydroxypropylcellulose 25 g
light anhydrous silicic acid 5 g
20 ' The above components are bleﬁded to prepare the

desired powders in a usual manner.
INDUSTRIAL APPLICABILITY

As explained above, the compounds of the formula (I)
exhibit extremely potent ameliorating effects on learning

25 disorder and/or dysmnesia induced by hypofunction of
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they are expected to have potent ameliorating effect on

intellectual dysfunction which is a core

symptom of

dementia such as Alzheimer-type dementia and

5 cerebrovascular dementia, i.e., learning disorder and/or

dysmnesia, disorientation due to dysmnesia,

and higher

brain dysfunction associated therewith, and they are useful

for the treatment or prevention of dementia such as

Alzheimer-type dementia, cerebrovascular dementia, and

10 senile dementia.
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CLAIMS
1. Use of a Z2-aryl-8-oxodihydropurine derivative of the

formula (I):

c%g_N/Y

x’Nf\IN (1)
W \NJ\A

W is a hydrogen atom; a Ci-¢ alkyl group; a halogen

wherein:

atom; a C;-¢ alkoxy group; an amino group; a mono- or di (Cji-s
alkyl)amino group; or a phenyl group which may optionally
have 1 or 2 substituents selected from a halogen, a Ci-¢
alkyl, a Ci-¢ alkoxy, trifluoromethyl, hydroxy, amino, a
mono— or di(Ci;.s alkyl)amino, cyano and nitro;

X 1s a hydrogen atom; a Ci.g alkyl group; a Csi.g
cycloalkyl-Ci-4 alkyl group; a Ci-q4 alkyl group substituted
by a phenyl group which may optionally have 1 or 2
substituents selected from a halogen, a Ci-¢ alkyl, a Ci-g
alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(Ci_4
alkyl)amino, cyano and nitro; a Cs-g alkenyl group; a
carbamoyl group; a di(Ci-4 alkyl)carbamoyl group; or a group
of the formula [Q]:

~CH (R®) CON (R) (R*)  [Q]

[wherein R! is a Ci_¢ alkyl group; a Cz-¢ alkenyl group; a Cs-

17 JAN 2005
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by a phenyl group which may optionally have 1 or 2

substituents selected from a halogen, a Cj;-s alkyl, a Ci-g
10 alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(Ci_4
alkyl)amino, cyano and nitro; or a monocyclic 5- or 6-
membered heteroaryl group or a bicyclic heterocaryl group
composed of 5- or 6-membered heterocaryls which have at
least one hetercatom selected from a nitrogen atom, an
15 oxygen atom or a sulfur atom and is optionally substituted
by a Ci.3 alkyl or trifluoromethyl; or R' and R? may
optionally be taken together with the adjacent nitrogen to
form a piperidine ring, a pyrrolidine ring, a morpholine
ring or a piperazine ring, which may optionally be
20 substituted by 1 or 2 Ci.¢ alkyls respectively;
R® is a hydrogen atom, a C;-¢ alkyl group or a hydroxy-
Ci-a alkyl group];
Y is a hydrogen atom; a Cj¢ alkyl group; a Csg

cycloalkyl group; a Czg cycloalkyl-Ci4 alkyl group; a Cs.g
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15 least one heterocatom selected from a nitrogen atom, an
oxygen atom or a sulfur atom and is optionally substituted
by a Ci-3 alkyl or trifluoromethyl;

with the proviso that either X or Y of the above
formula (I) is a group of the above formula [Q], and when X

20 is a group of the formula [Q], then Y is a hydrogen atom; a
Ci-6¢ alkyl group; a Csz-g cycloalkyl group; a Ci-g cycloalkyl-
Ci-4 alkyl group; a Cz-¢ alkenyl group; or a Ci-4 alkyl group
substituted by a phenyl group which may optionally have 1

or 2 substituents selected from a halogen, a C;-¢ alkyl, a



10% e : & ()-CVv[[:vUA10 IMI0%R & ()- ySHI0%R ' & ()- ,9:110%R " & ()-2
P, M10WR & ()-& , M 10%d' & ()- &2 @' 10% R’ &'() vS[|[: VU410 17 Jan o5
3" 110% R & ()- MI10%R & ()- ,:110% R "' & ()-2 $10% R ' & ()-2

@ 10% R & ()-2 ,:110%R"'& ()-ug [:vU4l0 2 10%R'& ()-3 010%R ' & ()-
. 110% R & ()-2 ,*:110% R " & ()-2 ;f&$}?°/@R‘ 0& ()-&2 ,L$:110%R " & ()-
VU410 “10% R & ()- & @O0%R'& ()-10'R "I10'R"10'R "2, 9: 1 10%R ' &'()-2
F7°10% R '& ()-2 ,,5 10% R ' & ()-! 9%&p| [ vU410 9 9$10% R ' & ()- %K
9$109%& ()- % &JL0WR & ()-S2 ~n10WR &'()0) ~n109R & () - S2

~n109R &'()Gsde\/tﬁiboxyio%wfl&l Qmey R hgdrpx310RMDR 10R 2mgpio- or
9$109R & ()- 9% 9 9310% R ' & ()- % S 9$109R &'() OMNBO| [ : VU410

@9! 10% R " &i(( 22 13 HA00bRITE { )Cyamn 109 R11EES) - 2n@DWiEed R & () - a@p
NI R '"& ()-2 @' 10% R &'() Oo|[:vU410 k Y(10%& ()- @LIO%R' & ()-
@3S&! 10% R 'of (t)h-eZ fo’hﬁ%R B ) - ﬂquXO%;Rh &y(j):oaeﬁlﬁ%bﬁ' & =6 alkyl
D{| [NA41010' R '10' R ' 10' R ' 7$10% R '& ()- ,f5:110% R ' & ()- 2

93 10% R ' &ofroup? FLndOf &rcEod) kgl oYl 199y R group; a Ci. alk 1 grou

& ()- j|[9NAA?(1010'y #10%|d';§|/&'() ¥ llowygy() Ploow 2'8 (-9 TP

0%:R ' & 5 9 A v
1 Y?ﬂl\/ljl-O%E?'R() (u)os?e %&3}%@ %82( &a(bh3$ .%%,‘%B &“ﬁu(c)h n(é’y %E@N@ﬁ&?ﬂ? have 1

Poy100 R * &) %W“é‘ﬁ%ﬁ%o%&%ﬁo" 5 B byt 2

Ci-s¢ alkoxy, trifluoromethyl, hydroxy, amino, a mono- or
di(Ci-4 alkyl)amino, cyano and nitro; a Cs3-g alkenyl group; a
carbamoyl group; or a di(C;4 alkyl)carbamoyl group, or a
10 pharmaceutically acceptable acid addition salt thereof, for
the manufacture of a medicament for treatment or prevention

of dementia.

2. Use of a 2-aryl-8-oxodihydropurine derivative of the
15 formula (Ia):
o)

N-OC—HC—N
R22 / = N ( Ia )
- |
N 42

R' and R?* are the same or different and are an ethyl

wherein:

group, a propyl group or a butyl group; or R*? is a methyl

20 group, an ethyl group or a propyl group, and R?? is a
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5 group;
Y is a hydrogen atom, a methyl group or an ethyl

group;
R*¥ is a hydrogen atom, a halogen atom, a methyl
group, a methoxy group, a nitro group or a trifluoromethyl
10 group, or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicament for treatment

or prevention of dementia.

3. Use of a Z-aryl-8-oxodihydropurine derivative of the
15 formula (Ib):
0 R33 /R13
$*~N—CH-CO—N\
/N R23
X'NAN (Ib)
\Nl
R43
wherein:

X' is a hydrogen atom, a methyl group, an ethyl group

20 or a propyl group;
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R* and R? are the same or different and are an ethyl
group, a propyl group or a butyl group; or R'® is a methyl
group, an ethyl group or a propyl group, and R¥® is a
phenyl group, a halogenophenyl group, a methoxyphenyl
group, a benzyl group, a halogenobenzyl group or a
methoxybenzyl group;

R*¥® is a hydrogen atom, a methyl group or an ethyl
group;

R¥® is a hydrogen atom, a halogen atom, a methyl
group, a methoxy group, a nitro group or a trifluoromethyl
group, or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicament for treatment

or prevention of dementia.

4. Use of a N-ethyl-8,9-dihydro-9-methyl-8-oxo-2-phenyl-
N-phenyl-7H-purin-7-acetamide or a pharmaceutically
acceptable acid addition salt thereof, for the manufacture

of a medicament for treatment or prevention of dementia.

5. Use of a N-benzyl-N-ethyl-7,8-dihydro-7-methyl-8-oxo-
2-phenyl-9H-purin-9-acetamide or a pharmaceutically
acceptable acid addition salt thereof, for the manufacture

of a medicament for treatment or prevention of dementia.
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6. Use of the compound as set forth in any one of claims
1 - 5 or a pharmaceutically acceptable acid addition salt

thereof, for the manufacture of a medicament for treatment
or prevention of learning deficit, dysmnesia,

disorientation based on dysmnesia, or intellectual

dysfunction.
7. Use of the compound as set forth in any one of claims
1 - 5 or a pharmaceutically acceptable acid addition salt

thereof, for the manufacture of a medicament for treatment
or prevention of Alzheimer-type dementia, cerebrovascular

dementia and/or senile dementia.

8. Use of the compound as set forth in any one of claims
1l - 5 or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicament for treatment

or prevention of higher brain dysfunction.

9. Use of the compound as set forth in any one of claims
1 - 5 or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicament for treatment
or prevention of dementia symptoms associated with diseases

which may cause dementia.



