- 1 DESCRI PTI ON DEMENTI A REMEDI ES CONTAI NI NG 2- ARYL- 8- OXODI HYDROPURI NE
- DERI VATI VES AS THE ACTI VE | NGREDI ENT 5 TECHNI CAL FI ELD The present

linvention‘relates to a nedicine for treatnment of denent!mmmmmm i B a

- 2-aryl - 8-oxodi hydro- purine derivative, in nore detail, m"mﬂmmm
2-aryl - 8-oxodi hydro 10 purine derivativeiwhich has an acet am.fg0i ety at
the 7- or 9-position of the purine ring. BACKGROUND ART Wth the advance of
aging of society, the increase of patients suffering fromdenentia has

been causing a social 15 problem and about 90 % t her eofyj jed with
Al zhei mer type denentia and cerebr opBscRIBTIdRMENt I a. Wt(”’(ﬂﬂﬂﬂ%ﬁ@%{’ﬂ[ﬂo t he
synpt om of denentia, short- and long-termdysmesia is a and

common core synptom therefore it is considered that the derf®fi*a is

conposed of dysmmesia, 20 disorientation due to dysmesi a and hi gher brain

dysfuncti onpegeRciAat eCREMETEYVE t hcoNnTalriva Neat | erhayrseEbrODNIgYDROPUAERENT i A,
t he functi ons of vari ous

DERIVATIVES AS THE ACTIVE INGREDIENT

TECHNICAL FIELD
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-oxodihydro-
10 purine derivative which has an acetamide moiety at the 7-
or 9-position of the purine ring.
BACKGROUND ART
With the advance of aging of society, the increase of
patients suffering from dementia has been causing a social
15 problem, and about 90 % thereof is occupied with Alzheimer-
type dementia and cerebrovascular dementia. With respect
to the symptom of dementia, short- and long-term dysmnesia
is a fundamental and common core symptom, therefore it is
considered that the dementia is composed of dysmnesia,
20 disorientation due to dysmnesia and higher brain
dysfunction associated therewith. In the ©patients
suffering from dementia, the functions of wvarious
neurotransmitter systems are remarkably decreased mainly in
the cerebral cortex and the limbic system, additionally the

25 function of cerebral energy metabolism 1is also decreased.



- neurotransmtter systens are remarkably decreased mainly in the cerebral
cortex and the linbic system additionally the 25 function of cerebral
energy netabolismis also decreased. 2 Especially in the patients with

- Al zhei prer-type denentia, the hypofunctions of neurotransm ssion are found
in cholinergic, glutamatergic, neuropepgidergic and nonoam nergic system
and it. is suggested that the main 5 cause of Al zheiner-type denentia is
dysfunction of such neurotransmtter systens [Coyle, J. T. et al.,
Science, ZU, 1184-1190 (1983); Cottfries, C G et al.,

Psychophar nbeptogyl 1y 245 26Re ( 12385 )ent sBesi des Alfztemndre-t wieewdemahtatk, t he
neurotoxicity induced by (3-anyloid peptide, 10 it is guessed that the | oss
of ippocanpa¢ neypotisnthioungh dfhe ascnoukahsnnssloh3- amg oi foynepti da in

senile plaque on the surface of the cell is involved in the nmechani sm of
di sease onsetiol amelrgScal so arlartdmdtergied N causes ropephlizeaiginy - t ypand
denentia [Sel koe D. J., Annu. Rev. Neurosci., 15 463-490 (1989)]. On the

basi s of theohbdadimgrdhat shizeehgmaskablie peursanale st upabtorasspakat ed
with cholinergic systemis a cause of dysmesia in denentia as suggested

above, 5t he camge Cioresal gheiiBrovi/pg tdnsytiy 0AE Ofy diearet ian by ireaasn20 of
the activation of cholinergic systemhave been devel oped. Further, on

gi ving att eféipdt £ On sMet €L 8psEens [CbYLABYEr gi Cet NQUL PNSc@BHce, 219,
N-net hyl - D-aspartic acid

1184-1190 (1983); Gottfries, C. G. et al.,
Psychopharmacology, 86, 245-252 (1985)]. Besides, from the

viewpoint of the neurotoxicity induced by P-amyloid peptide,

10 it 1s guessed that the loss of hippocampal neurons through

the accumulation of B-amyloid peptide in senile plague on

the surface of the cell is involved in the mechanism of

disease onset, and 1is also one of the main causes of
Alzheimer-type dementia [Selkoe D. J., Annu. Rev. Neurosci.,

15 12, 463-490 (1989)1].

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") receptors, which 1is

one of receptors of glutamic acid, a medicine to activate

25 the NMDA receptor function has been also developed.



- (hereinafter, abbreviated to " NVDA") receptors, which is one of receptors
of glutamc acid, a nedicine to activate 25 the NVDA receptor function has
been al so-devel oped. 3 Recently, there are also sone attenpts to devel op

- agoni sts for the peripheral -type benzodi azepine (hereinafter, optionally
abbreviated to "BZw3") receptors as thg therapeutic agent for inprovenent
in the synptons of 5 denentia. For exanple, it has been reported that

N, N-di -n- hexyl -2-(4-fl uorophenyl)indol - 3-acet am de (hereinafter,
abbreviated to "FA N-1-27") which is an agonist for BZw, receptors, and
sone kinds of neRwostelyp) drHdmy exanphiso psegoenadtonetsul ftat edevelop

al | opregnanol one) have weak 10 aneliorating effects in the ani mal nodel s of
| earni ng iagpenisent (aférve avivédancpeteshertbetypdi al - Benvodiezepshe and
wat er maze test) [Flood, J. F. et al., Brain Res., .4%, 178-181 (1988);

Fl ood, J. F(hé&tedhaft&¥ pCophdlonalAgadabiSeéviatekd. Ao BBZwIH67réeépt63892) ;
Roneo, E. et al., J. 15 Pharmacol. Exp. Ther., 2-U, 89-96 (1994)]. Until

now, a |ot o§ shediesrapeithecfameht ofosf iMdnBveneaeptiar shBa¥empesns of
reported, and hence it has been shown that in the brain, BZw3 receptors

of ten BXi stdefleihea pUtRSr eRaPBOL Of WatosBENdEEBoitelinengti gl ncghls-and
are 20 involved in the uptake of cholesterol into the inner nenbrane of

m t ochondr i gex @neh t henr Bhd e6pnéReL PLRGY DL bestsrami qaeur ostreokdaagYER, as
pr egnenol one and consequently

abbreviated to "FGIN-1-27") which is an agonist for BZw,
receptors, and some kinds of neurosteroids (for example,
pregnenolone sulfate, allopregnanolone) have weak
10 ameliorating effects in the animal models of learning
impairment (active avoidance test, the radial-arm maze 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 (1994)].

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 neurosteroids 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



. al |l opregnanol one and all otetrahydrodeoxycorticosterone. That is to say,
"it is considered that the stinulation onto 25 the BZWB receptor pronotes

t he bi osynthesis of 4 neurosteroids in the brain, and these neurosteroids

- bind to the neurosteroid-recognition site (different site fromthe

benzodi azepi ne receptor) in the conplex gof y-am nobutyric acid A
(hereinafter optionally abbreviated to "GAGA-A") 5 receptor -

benzodi azepi ne receptor - d -ionchannel and affect the Cl-channel opening
process [Roneo, E. et al., J. Pharmacol. Exp. Ther., 2-U, 971-978 (1992)].
Si nce BZwW3 mecepdosr @gdsi sh sthodotaie, t bedf theséoneotosCABALAsr BEgpt @b6S Vi a
the bi osynthesis of neurosteroids, it 10 is suggested that the BZw3

recept or ageie sheueostdrbedpessbhhyttisnd sasecandidnsrdis, Sidé depsessaats,
hypnotics, antiepileptics, etc. For exanple, WO 99/28320 discloses that

2-aryl - 8- oxosh hygt opeis i Me  detlepabiryes; of thhe damd:a ofl )y,-aﬁ&ﬁo@é‘c?ﬂbVe
and high-affinity BZw3 receptor agonists 15 and are useful as nedicCines for

treatment ofgidorn exasRkénarasxi ebyrishal d Hisorserscand tdepresshoar)ln
addition to the above, there are some other reports indicating that the

BZw3 rgceptpicagest Sts ediAdia AP Yiddeagrldrons, bt ibhchansear cght
reported that said 20 agonists exhibit an ameliorating effect on |earning

i mpai r ment s; £ ex&ePtnd of 11 M2 ROV CopERORY BBotOsEG Rbded/ - £. DEECLOSURE, OF
| NVENTI ON

Pharmacol. Exp. Ther., 262, 971-978 (1992)].

Since BZw,; receptor agonists modulate the function of

GABA-A receptors via the biosynthesis 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 derivatives 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
indicating that the BZw, receptor agonists exhibit
anxiolytic actions, but it is scarcely reported that said

20 agonists exhibit an ameliorating effect on learning
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



. The BZw3 receptor agonists have a different nmechanism of action fromthose

- of the known anti-denentia nedicines, 25 and then it seens that it is
possible to provide a useful 5 anti-denentia nmedicine with a different

- property fromthe current nedicine for denentia, if a compound with a
potent aneliorating effect on denentia gould be found anong them The
present inventors have extensively studied to find 5 out the conpound
having a potent aneliorating effect on denentia anong the known BZw 3
receptor agonists, and have found that 2-aryl-8-oxodi hydropurine
derivati vesawfitdemedof srumadf tinandviphharsamaeffeeahty paeeepttabl erani dhe
addition salts thereof exhibit unexpectedly potent aneliorating 10 effects
on | ear ni ngcwekOf HEADEYné MPakr Behkstin, anifimel ScomEAit | wpeh r aepbsehei ng
i nduced by the systemc admnistration of MK-801 [dizocil pi ne nal eat e;
(+)-5- net hwhe 10cAdt thHyEF De St ¢h besreh ai 8] coay8! vbepbang- smdfAgi them.
mal eate] which is a nonconpetitive NVDA receptor antagonist 15 and

(-)-scopol am ne hyédrebsssh e fherkebnaf heve abREensatetdy teudseapebaning”)
which is a conpetitive acetylcholine receptor antagonist. Based upon the

new fimdi ngsut t RBe PESHSSENE NHERLINN Hapdieert canpl ebedtiAg Qsl%ilﬁdt ofpnt he

present invention is to provide a 20 nedicine for the treatment of

dementia CORRLSLDY andnfl e SuANadl BYA! OPUELBEoetigealises Wl eh RXPLDIts
an extremely potent amefiorating effect’on rni ng an or ‘menory
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 induced by the systemic
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 1is 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-



- inmpairments induced by hypofunction of glutamatergic system or cholinergic
systemand is useful for the treatnent of 25 denentia (e.g. cognitive

i npai rnment), such as Al zheiner 6 type denentia, cerebrovascul ar denentia

- and senile denentia. This and ot her objects and advantages of the present
invention wll be apparent to a person sgilled in the art, fromthe
follow ng description. 5 The present invention provides a nedicine for the
treatment or prevention of denmentia conprising a 2-aryl-8- oxodi hydropurine
derivative of the fornmula (1): (I) wherein: 10 Wis a hydrogen atom a
Cl_6 al kyl gypepiemeival @gecentibompvasilar abikoxyt gaospd asnalien@egéentpa. a
nono- or di (Cl_4 alkyl)am no group; or a phenyl group which may

optional |y Thave dndr ckisabstddjuerts seldecizedahreged halfogehe apEesbnt

al kyl, a C1_6 al koxy, trifluoromethyl, hydroxy, am no, a 15 nono- or di
(Cl_4 al kyl jnesmtibon Cyabd bBadapphtentXtics a2 gurlgeskat 0sd an Glné akkyl
group; a C3 e cycloalkyl-Cl1 4 alkyl group; a ClL 4 al kyl group

substitut edfrdy Bhehesylowt By pdabtelpfaynopti onal Iy have 1 or 2
substituents selected froma halogen, a d-, alkyl, a C1_6 20 al koxy,

triflueronet hyl , Thy drgpaseradm ABwved tIRRO- p@bv1§ééC1a_4 med] klneamsle, €Mano
and nitro; a C3_6 al kenyl group; a carbanoyl group; a di(ClL 4

alkyl)Carbamp@étm%@wporOpravghemen of dementia comprising a 2-aryl-8-

oxodihydropurine derivative of the formula (I):

g

Ii "

10 W is a hydrogen atom; a C, alkyl group; a halogen

wherein:

atom; a C,; alkoxy group; an amino group; a mono- or di(C,,
alkyl)amino group; or 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

15 mono- or di(C,, alkyl)amino, cyano and nitro;
X is a hydrogen atom; a C,, alkyl group; a C,4
cycloalkyl-C,, alkyl group; 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,
20 alkoxy, trifluoromethyl, hydroxy, amino, a mono- or di(C,,
alkyl)amino, cyano and nitro; a C,, alkenyl group; a

carbamoyl group; a di(C,, alkyl)carbamoyl group; or a group



.7 of the formula [J: -CH(R3) CON (R) (R2) [ wherein RL is a C1_6 al kyl
“group; a C3 6 alkenyl group; a C3_, cycloalkyl group; a C3_,

cycl oal kyl'-C1_4 al kyl group; or a 5 hydroxy-Cl_4 alkyl group; R2is a G _6
- al kyl group; a C3_8 cycloal kyl group; a phenyl group which nay optionally
have 1 or 2 substituents selected froma halogen, a C1_6 alkyl, a Cl1_6

al koxy, trifluoronethyl, hydroxy, am no, a nono- or di (Cl-4 10

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

hal ogen, a &f thal RytmudaClo®: al koxy, trifluoronethyl, hydroxy, am no, a
nmono- or di(Cl_4 alkyl)amno, cyano and nitro; or a nonocyclic 5- or 6 15
menbered heteroaryl group or adH @fglcowm (Réf erQar yiiojgr oup conposed of 5- or
6- menbered heteroaryls, which have at |east one heteroatom selected froma

ni trogen atwheréin RXYDENa aCOM HTkPL SyLbup; ahowm_andkeay0PHend;! v c,
substituted by a C _3 alkyl or trifluoronethyl; or RL and R2 may 20

optional |y bgctekeRrylo V\atmtehe:M@m{mmtromayio rta%m r a
pi peridine ring, a pyrroli i ne ring, a nnrphollne ring or "a piperazine

ring, whi chhyayOQpL@opaalWJbQ;r&gbstltut ed by 1 or 2 d-, alkyls
respectlvely R 1s a hydrogen atom a Cl_6 al kyl group or a hydroxy- 25
4 al kyl groupr? is a C.,.s alkyl group; a Cy4 cycloalkyl group; 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,,
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 & bicyclic heterocaryl group
composed of 5- or 6-membered heterocaryls, 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 Ci¢ alkyl group or a hydroxy-

25 Ci.y alkyl group;



.8 Yis a hydrogen atom a Cl1_6 al kyl group; a C3-8 cycloal kyl group; a C3_8
“cycloal kyl -C1_4 al kyl group; a C3-6 al kenyl group; a Cl 4 alkyl group
substituted by a phenyl group which may optionally have 1 or 2

- substituents 5 selected froma halogen, a C1_ 6 alkyl, a C__6 al koxy,

trifluoronethyl, hydroxy, am no, a nono-gor di(Cl-4 alkyl)am no, cyano and
or a group of the formula 1Q: -CH(R) CON (R1l) (R2) [ 10
wherein R R2 and R3 are as defined above; A is a phenyl group which nmay

optionally have 1 or 2 substituents selected froma hal ogen, a C1_6 al kyl,

al koxy, Yrifs$uor omstdndgernyditoxy;, am 0o, aalmeyD- @rowb{C# C._,

nitro;

acC _6

al kyl )am no, cyano and nitro; or a nonocyclic 5- or 6 15 nenbered
het eroaryl gyolLpabdkya @t@w@biQihe;gr@9bybagk9mpcﬁ90%nm§@ﬂ ®fodp; OB C

6- menbered heteroaryls which have at |east one

nitrogen atalkeApl @xy@en ai 00) or aaksll fgrowt 0OBubaBdti8e@PONAl bYienyl

substituted by a ClL_, alkyl or trifluoronethyl; 20 with the proviso that

ei ther X orgdog@h thieiehoveayfospienkllyi shavgroup et the ahgveiftqepulka
[Q, and when X is a group of the formula [, then Y is a hydrogen atom

a Cl-§ al kyb1geoe®; Brém_8aCYdDaddy] agoup; . aGkA ,cyd o kyl a1xoxy,

10

15

20

25

trifluoromethyl, hydroxy, amino, a mono- or di(C.,
alkyl)amino, cyano and nitro; or a group of the formula
[Q]:

~CH (R®) CON (R") (R?*)  [Q]
wherein R, R? and R® are as defined above;

A is 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-
membered heterocaryl group or a bicyclic heteroaryl group
composed of 5- or 6-membered heterocaryls 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;

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
Ci¢ alkyl group; a C,, cycloalkyl group; a C,, cycloalkyl-
C.., alkyl group; a C;, alkenyl group; or a C,, alkyl group

substituted by a phenyl group which may optionally have 1

r’i-e
eteroatom sel ected froma



. C_4 alkyl group; a C3_6 al kenyl group; or a Cl_4 al kyl group 25

~substituted by a phenyl group which may optionally have 1 9 or 2
substituents selected froma halogen, a C1_6 alkyl, a Cl1_6 alkoxy,

- trifluoromethyl, hydroxy, am no, a nono- or di (Cl_4 alkyl) am no, cyano
and nitro, and when Y is a group of thegoformula [Q , then X is a hydrogen
atom a Cl_6 alkyl 5 group; a C3_e cycloal kyl-Cl1 4 alkyl group; a Cl1L 4
al kyl group substituted by a phenyl group which nmay optionally have 1 or
2 substituents selected froma halogen, a C1.6 alkyl, a Cl1_6 al koxy,
trifluoromethyR, swpaitdxyendams reslectmnofron adiha(lGheh,alkyt) . aglkpl, cyano
and nitro; a C3_6 al kenyl group; a 10 carbamoyl group; or a di(Cl_4
al kyl') car babpy| adkouy;, otrafpharomeehylcaldpdmnoept ablieogci 8 addidd ogrsal t
thereof (hereinafter abbreviated to "conpound of the present invention").
More speci fdcatly,alkbel pameses! tpyeot afd phietodesnd wiferdredi csng febup
treatnent or prevention of Al zheiner-type denentia, cerebrovascular

denmentia, anfl/ theS€Bkhaldementi aheeOPrisSi N0hpsréGe@ChiyR; i ROLEdi gnkythe
conpound of the above forrmula (I). Further, as an enbodi ent of i mprovi ng

dysf ungti ongreup 20anedi,cicpe 1ban kynproy eaBRl 1i r%ﬂcﬁfﬁ;ni A10c and4 ok, EFREYp
i npai rments in mammal s (i ncludi ng human beings) is provided. A

phar maceut | sabd i aceept Bl @ gmedqﬁddﬁi,ﬁds@@ #BkEnOMhayt R cismound RfvE he
formula (1) denotes a pharmaceutically
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; a C,, alkenyl group; a
10 carbamoyl group; or a di(C,, alkyl)carbamoyl group;
or a pharmaceutically acceptable acid addition salt thereof
(hereinafter abbreviated to "compound of the present
invention").
More specifically, the present invention provides a
15 medicine for treatment or prevention of Alzheimer-type
dementia, cerebrovascular dementia, and/or senile dementia
comprising as an active ingredient the compound of the
above formula (I).
Further, as an embodient of improving dysfunction, a
20 medicine for improvement in learning and/or memory
impairments in mammals (including human beings) is provided.
A pharmaceutically acceptable acid addition salt of
the compound of the formula (I) denotes a pharmaceutically

acceptable acid addition salt of the compound of the

25 formula (I) which has a sufficient basicity so as to form a



- acceptabl e acid addition salt of the conpound of the 25 fornmula (1) which
has a sufficient basicity so as to forma 10 acid addition salt, for
exanpl e, i'norganic acid salts such as hydrochl oride, hydrobron de,
- hydroi odi de, sulfate, or phosphate, and organic acid salts such as
mal eate, fumarate, oxalate, citrate, targrate, |lactate, benzoate, or 5
net hanesul fonate. The conpounds of the present invention and acid addition
salts thereof of the forrmula (1) may optionally exist in the form of
hydrate form and/ or solvate, and these hydrates and sol vates thereof are
included inathe pdasemnbn 3Qlitpvefatd axamdle: Commporgus: ©f athe baresl auch) may
optionally have at |east one asymmetric carbon and al so optionally have
geonet ri cal as sanetmochliuls dd he hgdipbunds def, thedfeisuiae, (Iulfte, or
occasionally exist as two or nore stereoisoners, 15 and the conpounds of

the presentphoyehaten amy bnghnde said sslesesiisBMBESmadelt ¥} UEambhakeof
and racemate. 2-Aryl-8-oxodi hydropurine derivatives of the present

i nvention hexslabe, postiteatsyunbetaetrbbe, purinetbtByY aspefhewhel,n the
following formula (1): (1) 20 1 wherein A, W X and Y are as defined
above, 5 methanesulfonate.

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

o Y

PN

7N 4
X~ 577 N3 (1)

|

NS
w’s N/%\A
20 1

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

and the nomenclature herein 1is based on said position



. and the nonenclature herein is based on said position 11 nunber. The
~following definitions apply to the terns as used throughout this
specification. The C1_6 al kyl group and C1_6 al kyl noiety nay denote a 5

- straight chain or branched chain. Suitable exanples of "Cl1_6 al kyl group”
are nethyl, ethyl, propyl, isopropyl, hutyl, isobutyl, pentyl, and hexyl,
preferably those containing 1 - 4 carbon atons. Suitable exanples of "Cl_6
al koxy group" are nethoxy, ethoxy, propoxy, isopropoxy, and 10 butoxy. The
"C3_6 al kenyl group"” includes groups having 3 - 6 carbon atons, containing
one doubl e hamident the position other than between 1 and 2 positions, such
as allyl and 2- butenyl. Suitable exanples of "C3_8 cycl oal kyl group" are

15 cycl opropyl, Thel abulylvingydedigrnittilonscydwhexybd, theyd«heptas , uasd
cycl ooctyl. The "C3_8 cycloal kyl -Cl_4 alkyl group” denotes an al kyl group

having 1 - éheatidlosuat onds spbtchitstsoRstituted by above "C3_8 cycl oal kyl
group", such as cyclopropyl nethyl, cyclopentylnethyl, and cycl ohexyl 20

nmethyl . The "hydrigxyeCl_alRykyhreupupnddenot es ky1Chdk & Kithay 08NSt a
substituted by a hydroxy group, such as heroxynethyI, 2- hydr oxyet hyl, and

3- hydroxypropyiigHbe chRahoder reMchedenghgesnt | UogihDEabDE O N 1Y Obkne,
and iodine. The "nono- or di (Cl1_4 alkyl) am no group"” denotes an am no
group "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
10 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
15 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-
20 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

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



- 25 substituted by 1 or 2 of alkyl groups having 1 - 4 carbon 12 atons, such
~as nethyl anmi no, ethylanino, propylanino, dinethylanino, diethylanino,

di propyl am no, and ethyl - nethyl am no. Suitable exanpl es of "phenyl group

- which may 5 optionally have 1 or 2 substituents selected from a hal ogen,

a Cl_6 alkyl, a C1.6 al koxy, a trifluoramethyl, a hydroxy, an amno, a
nmono- or di (Cl_4 alkyl) amno, a cyano and a nitro" are phenyl; 2-, 3- or
4- chl oropheny; 2-, 3- or 4- bronopheny; 2-, 3- or 4-fluorophenyl;

2, 4-di chl orophenyl ; 10 2, 4-di bronmophenyl ; 2, 4-difl urophenyl; 2-, 3- or 4-
met hyl phenydtoms, 3sueh 4-awet heeyhheéapino?-, exhydramino, propylamino,
trifluoronethyl phenyl; 2-, 3- or 4-hydroxyphenyl; 2-, 3- or 4-am nophenyl;
2-, 3- or AdimétlyybamhophengliztBylafiner, 4-diginsghhdrdmojopheny! ; e2hyl13- or
4- cyanophenyl; and 2-, 3- or 15 4-nitrophenyl. Suitable exanples of "Cl_4
al kyl groumsettbgtahitied by a phenyl group which may optionally have 1 or 2
substituents selected froma halogen, a C1 6 alkyl, a G -6 al koxy,

trifluoromethyl,shyesioxy, amdiples MOBE- OrpHén{Cl - 4rAD al kylikam ngaycyano
and nitro" are benzyl; 2-, 3- or 4 chlorobenzyl; 2-, 3- or 4-bronobenzyl;
2-, 3-50r dopticiiDbenEate 2,dr db chhiwsobengyts Zefec8tbOrPHRNZYhaldgén,
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-
trifluoromethylphenyl; 2-, 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 alkyl)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-



. di fluorobenzyl; 2-, 3- or 4-nethyl benzyl; 2-, 3- or 4- methoxybenzyl; 2-,

" 3- or 4-trifluoronethyl benzyl; 2-, 3- or 25 4-hydroxybenzyl; 2-, 3- or

4- am nobenzyl; 2-, 3- or 4 13 nethyl am nobenzyl; 2-, 3- or

- 4-di net hyl am nobenzyl; 2-, 3- or 4-cyanobenzyl; 2-, 3- or 4- nitrobenzyl;
phenet hyl; and 2-(4-chlorophenyl)ethyl.13 The exanples of the follow ng
formula [B]: R6 -(CH2)m-~\ (/) [B] 5 are just the above "phenyl group

whi ch may optionally have 1 or 2 substituents selected froma hal ogen, a
C,_6 alkyl, a Cl1_6 alkoxy, a trifluoronmethyl, a hydroxy, an am no, a nono-
or di (Cl_dmatkylimamobenzwl cyanp &rd caxr nM-tdioetand dinenaiddeydy 10 ¥ pup-
having 1 and 2 carbon atons which is substituted by the above "phenyl
group whi choray-opthobahkylhawve 1 ®f 3r Qubdttirolentzyisel gedrestiyDm and

hal ogen, a C1_6 alkyl, a d-, alkoxy, trifluoronethyl, hydroxy, am no, a
mono- or diZ<€l44chbdbkyphe@nynpeticyano and nitro", and are preferably phenyl;
15 4- or 3-chlorophenyl; 4- or 3-bronophenyl; 4- or 3- fluorophenyl;

4- met hoxyphenyl ;THe é&xafpLos ovet biyd peenybwidg hygrexyphenyl; benzyl,; 2-, 3-
or 4-chl orobenzyl; 4- bronobenzyl; 3- or 4-fluorobenzyl; 4-nethyl benzyl; 4-

met hoxybenzyl ; 4-trif|uoronethy|benzy|;:iggfﬁroxybenzyl; 20 phenet hyl; and

- (4-chl orophenyl ) et hyl .
2 phenyl ) et hy —(CHa)m [B]
5 R’
are just the above "phenyl group which may 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" 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 C,,
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 3-
fluorophenyl; 4-methoxyphenyl; 4-trifluoromethylphenyl; 4-
hydroxyphenyl; Dbenzyl; 2-, 3- or 4-chlorobenzyl; 4-
bromobenzyl:; 3- or 4-fluorobenzyl; 4-methylbenzyl; 4-
methoxybenzyl; 4-trifluoromethylbenzyl; 4-hydroxybenzyl;

20 phenethyl; and 2-(4-chlorophenyl)ethyl.
Suitable examples of "monocyclic 5- or 6-membered
hetercaryl group or bicyclic heteroaryl group composed of
5~ or 6-membered heteroaryls which have at least one

hetercatom selected from a nitrogen atom, an oxygen atom or



- Sui tabl e exanpl es of "nobnocyclic 5- or 6-nmenbered heteroaryl group or

bi cyclic heteroaryl group conposed of 5- or 6-nenbered heteroaryls which
have at | east one heteroatom selected froma nitrogen atom an oxygen atom
-or 14 a sulfur atomand is optionally substituted by a C1_3 al kyl or
trifluoronethyl” are 2-, 3- or 4-pyridylyg 5-nmethyl-2- pyridyl; 2- or
3-thienyl; 2- or 3-furyl; 2-, 4- or 5- pyrimdinyl; 2- or 3-pyrazinyl;
1-pyrazolyl; 2-imdazolyl; 5 2-thiazolyl; 3-isoxazolyl;

5- et hyl - 3-i soxazol yl; quinolyl; and isoquinolyl. Preferred are conpounds
of the fornaul aulfirwhepai and iiss aptgroowd lof ddtestoruwtdd pA k: CR,Y kA% 110
(wherein RO is a hydrogen atom a halogen atom a Cl1 _6 alkyl group, a C1_6
al koxy groupr artifilionrometetiyl greoup-,a 3-hydroxy-m@roidyl ansamnebayyroup, a
nono- or di (Cl-4 alkyl) am no group, a cyano group or a nitro group; and

R is a hyoyopeyl at @ arhad-ogererapom 2& CGir6 B dodyigr oup, a4 Ll or1556
al koxy group or a hydroxy group), a pyridyl group, a thienyl group or a

furyl groupsyaisid¥nyl and-Yoar 8-idve 5Amey 1 ;as1 defiaesh pbove - ifidazolyl;
pharmaceutically acceptable acid addition salts thereof. Mre preferred

are coppounglstipfatdieyf oreal soxdiol 20; WoenetRy1£(8) i Xok§28191PURuOhothE;
followng formula [ X]:
and isoquinolyl.
Preferred are compounds of the formula (I) wherein A

is a group of the formula [A']:

\Q‘R“ (AT
5

R

10 (wherein R' is a hydrogen 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*) [Qx]

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



-CH (R31) CON (R1) (R2)) [@X] wherein R'" is a C1_6 alkyl group, and R21 is
“a Cl.6 al kyl 15 group or a group of the formula [B]: R6 -(CH2)mi\\ ~h [B] R
wherein R6 is a hydrogen atom a hal ogen atom a Cl.6 al kyl group, a C, _6

- al koxy. group, a trifluoronmethyl group, a 5 hydroxy group, an am no group,
a nono- or di (Cl-4 alkyl) am no group, j& cyano group or a nitro group; R7
is a hydrogen atom a halogen atom a Cl 6 al kyl group, a Cl-6 al koxy
group or a hydroxy group; and mis 0, 1, or 2, or Rll and R21 may
optionally be taken together with the 10 adjacent nitrogen to forma

pi peridine grogp arpyrgsdbugdi 6 théngorAuldr pBOLi ne ring or piperazine ring,
which may optionally have 1 or 2 |lower al kyl substituents respectively;

R31 is a hydrogen atom a Cl1_6 al kyl gr R a hydroxy-C, _4 al kyl group,
15 Y is a hydrogen atomor a Cl ?Fpkk up, (b)[B is a hydrogen atom a
Cl 6 alkyl group, or a carbamoyl 8u i

Eg a group of the formula [ Qy]:
-CH (R31) CON (R11) (R2') [Q wherein R', 1 and R31 are as defined

above; 20 AjhsraifrRUpiof at Reqabere @Ml & [Halogén PYELAY! a 87 0URIKS1
t hi enyl group, or a furyl group;
group, a C., alkoxy group, a trifluoromethyl group, a
5 hydroxy group, an amino group, a mono- or di(C,,
alkyl)amino group, a cyano group or a nitro group; R’ is a
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 1s 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 RY, R?' and R® are as defined above;
20 A is 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)



. Wis as defined above, or pharmaceutically acceptable acid addition salts.
" Further preferred are conpounds of the formula (1) 16 wherein: (c) Xis a
group as defined in the above formula [ Q] (wherein R' is a nethyl group;

--an ethyl group; a propyl group; an isopropyl group; or a butyl group; 5
R21 is an ethyl group; a propyl group; ar isopropyl group; a butyl group;
a phenyl group; a phenyl group substituted by hal ogen, nethoxy,
trifluoronmethyl or hydroxy; a benzyl group; a benzyl group substituted by
hal ogen, nethoxy, trifluoronmethyl or hydroxy; 10 R 31 is as defined above);
Y is a hydrugereatom a nethyl group or an ethyl group, or (d) Xis a
hydr ogen atom a nethyl group, an ethyl group, a propyl group, an

i sopropyl group o¢) axbisyk group; akb définhead girouth®f albdes abovaufor moka [ Q]
(wherein Rl1= is a nethyl group, an ethyl group, a propyl group, an

i sopropyl grwhpreinarbutys gragxzh R21gksuph e&ﬁyétmypugro@pprprbr@b9mp, an
i sopropyl group; a butyl group; a phenyl group; a phenyl group 20

substltutedbﬁwu@aj@@eﬂsoggéﬁpxygr@upfI@@rgn@ubyi gfogydroxy a benzyl
group; a benzyl group substituted by hal ogen, hoxy, trifluoronmethyl or
hydr oxy; R* is an ethyl group; a propyl group; an isopropyl
group; a butyl group; a phenyl group; a phenyl group
substituted by halogen, methoxy, trifluoromethyl or
hydroxy; a benzyl group; a benzyl group substituted by
halogen, methoxy, trifluoromethyl or hydroxy;
10 R* is as defined above);
Y is a hydrogen atom, a methyl group or an ethyl group,
or
(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 is
a methyl group, an ethyl group, a propyl group, an
isopropyl group or a butyl group;
R** is an ethyl group; a propyl group; an isopropyl
group; a butyl group; a phenyl 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 1is a group of the above formula [A'], a pyridyl

25 group, a thienyl group or a furyl group:;



- R31 is as defined above;, Ais a group of the above formula [A'], a pyridyl
25 group, a thienyl group or a furyl group; 17 Wis as defined above; or
pharmaceutically acceptable acid addition salts thereof. Furthernore

*_preferred are 2-aryl-8-oxodi hydropurine derivatives of the formula (la):
R12 R32 01 | ~~-NNOCHGN R22 R42 5 mherein: R12 and R22 are the sane
or different and are an ethyl group, a propyl group or a butyl group; or
R12 is a nethyl group, an ethyl group or a propyl group, and R22 is a 10
phenyl group, a hal ogenophenyl group, a nethoxyphenyl group, a benzyl
group, a hal ogendbeazys dedipedr abotret hoxybenzyl group; R32 is a hydrogen
atom a nethyl group or an ethyl group; 15 Y is a hydrogen atom a nethyl
group or anoetpybrmgeeupicRlAy ascapbyplegenidt aadiaibal egensataByearnet hyl
group,

Furthermore preferred are 2-aryl-8-oxodihydropurine
derivatives of the formula (Ia):
R12 R320

2 _ N—OC— HC—N

%
| e
wherein:

R¥ and R*¥ are the same or different and are an ethyl
group, a propyl group or a butyl group; or RY is a methyl
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 methoxybenzyl
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 group;

or the following formula (Ib):



- a methoxy group, a nitro group or a trifluoronethyl group; or the

"following formula (Ib): 18 OR33 /R 13 | -NCHCON" R23 1, NX N _ |
R43 (Ib) wherein: Xl is a hydrogen atom a nethyl group, an ethyl group
or a propyl group; 5 R13 and R23 are the sane or different and are an et hyl
‘group, a propyl group or a butyl group; 1o R13 is a nethyl group, an ethyl
group or a propyl group, and R23 is a phenyl group, a hal ogenophenyl
group, a methoxyphenyl group, a benzyl group, a hal ogenobenzyl group or a
nmet hoxybenzyl 10 group; R33 is a hydrogen atom a methyl group or an ethyl
group; R93 is a hydrogen atorg a hq_.\[;@gen atoqg a nmet hyl group,

/
N— CH CO—N

Xt Y\)\@

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

R
(Ib)

wherein:

or a propyl group;

5 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

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



- a nmethoxy group, a nitro group or a trifluoronethyl group; 15 or
"pharmaceutically acceptable acid addition salts thereof. Preferred are the
conpounds of the formulas (la) and (lIb) wherein both R32 and R33 are each
- a hydr.ogen atom Specific exanples of the conpounds of the formulas (la)
and (Ib) are as follows: 20
N- (4- met hoxyphenyl ) -7, 8-di hydro- 7- nethyl N-nethyl
0x0- 2- phenyl - 9H puri n- 9-acet am de (the test conpound A as 19 nentioned
bel ow); N-benzyl - N et hyl -8, 9-di hydr o- 9- net hyl - 8- oxo- 2- phenyl
7H-purin-7-mert bohde bébewsest conpound B as nentioned below); and 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 compoundbéheslarattnpeds, beliowydrerophatngcentbaalbypaes @Lable
acid addition salts thereof. EspeC|aIIy preferabl e exanples are t

followi ng 1Q-perpRUNdsScetamide (the test compound B as mentloned_

N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- oxo- 2- phenyl - N- phenyl - 7H puri n-7-acet am de
(the test cpapewngd gnas nentioned below); and

N-benzyl - N-et hyl - 7, 8- di hydr o- 7- net hyl - 8- oxo- 2- phenyl - 15

9H- pur gn- 9- acet axm@@n£9DE7L§§By§DND@@H91E7aé 8?H§za985§ oRELOWheANd -
phar maceutical ly acceptabl e acid addition sal
9H-purin-9-acetamide (the test compound D as mentioned
below),
or pharmaceutically acceptable acid addition salts thereof.
Especially preferable examples are the following
10 compounds :

N-ethyl-8, 9-dihydro-9-methyl-8-oxo-2-phenyl-N-phenyl-
TH-purin-7-acetamide (the test compound C as mentioned
below); and

N-benzyl-N-ethyl-7,8-dihydro-7-methyl-8-oxo-2-phenyl-

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



- thereof. Suitable exanples of the conpounds of the fornula

(I') 20 are the

“conmpounds of the exanples in WD 99/28320 (the conpounds in Exanples 1 -

206) . The conpounds of the forrmula (I) can be prepared by

for exanple, the

net hod described in WO 99/ 28320. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
25 The utility of the conpounds of the prgesent invention 20 as a nedicine

for treatnment and prevention of denmentia will be illustrat
results thereof as to the typical conpounds of the present
isnot limted thereto. 5 W 99/28320 discloses the effect

ed by the test
i nventi on, but
s of the

conpounds oés &heefioenhbarfbl) tteatinbatBEWd peeephef onWher Biefent 1S wshown
that the conpounds of the fornula (I) have a selectivity and high-affinity

to the BZwBpéecEpl@strdted f ¢y owhag €esROURdSUTREE HISEEES

tdhe test thto

conpounds. Test Conpound A: N-(4-nethoxyphenyl)-7, 8-di hydro-7-
met hyl - N-meg iyl c83 0 Qe | o¥Hpue i -anet aghdenttibe, cogpound bt

Exanpl e 163 1 n WD 99/28320). Test Conpound B

N-benzyl - N-gihyte8, Ondibydro-9- 15 _
met hyl - 8- oxo- 2- phenyl - 7H puri n- 7- acet am de (the conpound of

Exanpl e 54 in

WO 99/ 88320) . Tegd Gonmpeund GisbthekRyl +8.9-&h ddrd-Or mef by LoRp8¥Aad- of

the formula (I) for the BZw,; receptor, wherein

that the compounds of the formula (I) have a

and high-affinity to the BZw, receptor.

The following compounds were used as

10 compounds.

it is shown

selectivity

the test

Test Compound 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

Example 54 in WO 99/28320).

compound of

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 Test Compound D: N-benzyl-7-ethyl-~-N-ethyl-7,8-dihydro-

8-oxo-2-phenyl-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-oxo-2-phenyl-9H-purin-9-acetamide (the

25 Example 146 in WO 99/28320).

compound of



- phenyl - N-phenyl - 7H puri n- 7- acet am de (the conpound of Exanple 1 in WO
©99/28320). 20 Test Conmpound D: N-benzyl-7-ethyl-N-ethyl-7,8-di hydro-

8- 0x0- 2- phenyl - 9H puri n- 9-acet am de (the conpound of Exanple 150 in WD

- 99/28320). Test Compound E: N-benzyl-N-ethyl -7, 8-di hydro-7- methyl -8-

- 0Xx0- 2- phenyl - 9H puri n- 9- acet ami de (the cggnmpound of 25 Exanple 146 in WO
99/28320). 21 Scopolam ne is described in, for exanple, Merck Index, 12th
Edition, 8550 (1996), and is conmercially available, (for exanple, Sigm
Al drich Japan). MK-801 is described in, for exanple, Merck Index, 12th 5
Edition, 3451 (199&polaninésisonueceipédyinayacbabbgampiel; Mexarphade®i gma
Al drich Japan). FGA N-1-27 can be prepared by the nethod described in

JP- A- 6- 501088t ~=EMO:93n00334)0. | eR9 @) NgbAENrsy ddofemdrdENL By i Bvanigphe,are
usually 10 induced by system c adm nistration of MK-801 (a nonconpetitive

ant agoni st {o5r N BS £PS DgmaA Llri 8hagassRs ype of glutam c acid receptor)
and scopolam ne (a conpetitive antagoni st for acetylcholine receptor), or

i ntracerebral injyecgooniof q&saryboldi RepPtbdeckShgpbaniiercR. 1ndéxet 1akn,
Eur. J. Pharnmacol., 319, 1-4 (1997)]. Experiment 1: Aneliorating effect on
spatiag nmenpyytish sosden induesd byngCeROl MRS cially available, (for
example, Sigma Aldrich Japan).
FGIN-1-27 can be prepared by the method described in
JP-A-6-501030 (= WO 93/00334).
Learning/memory impairments in animals are usually
10 induced by systemic administration of MK-801 (a
noncompetitive antagonist for NMDA receptor which is a
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. Pharmacocl., 319, 1-4 (1997)].
Experiment 1: Ameliorating effect on spatial memory
disorder induced by scopolamine.
The spatial memory test using Y-maze apparatus is a
test to utilize the behavioral property of animals to enter
20 into a new arm, avoiding the arm that they entered into
just before (alternation behavior). This method is often
used in order to study spatial working memory.
This experiment was carried out according to the
method of Itoh, J., et al. [Eur. J. Pharmacol., 236, 341-

25 345 (1993)].



- The spatial nenory test using Y-nmaze apparatus is a test to utilize the

" behavioral property of aninmals to enter 20 into a new arm avoiding the
armthat they entered into just before (alternation behavior). This nethod
- is often wused in order to study spatial working nenory. This experinment
was carried out according to the nethodgof Itoh, J., et al. [Eur. J.
Pharmacol ., 2-U, 341- 25 345 (1993)]. 22 Std-ddY male mce weighing 25 - 30
g (8 mce per one group) were used in the experinent. A solution of
scopol am ne in physiological saline (concentration : 0.06 ng/m) was
subcut aneousl y agttindgyemadet emirdeCavd ighairiupl 2i5re-530f 0. (8 nthidd geof obedy
weight, i.e., 0.6 ng/kg. Mce in the test conpound group were orally

treated w tfrohp)t estrecogpedndisuspaadedxparOmane tragacagbhugebutiof in a
volunme of 0.1 m /10 g of body weight 1 hour before scopol am ne

adni ni st r at §68po Waki £e aANTBIISy ¢ o 141 GdMeshai ANt (AIn P thiQGrand bhee
vehicle control group received a 0.5 %tragacanth solution in the sane

nmanner as ahgyRl) HAWBY elbcliRneelisahe ade@MisMe rP WL Wascd Nj 8CL e oWiutR
physi ol ogi cal saline instead of scopolamne. Thirty mnutes after

adm ni stratsenoQfl sQona agi se, vbhg MCymer ei phaced . at rdykqld emd-of ithhe
arm A of the Y-maze apparatus whi ch was conposed of three black acrylic

trapezoid afRe €RAkt QPP (g @ websi ghL10f, e e lwicd2e88) twidt h of
opened ceiling : 10
compound suspended in 0.5 % tragacanth solution in a volume
of 0.1 ml/10 g of body weight 1 hour before scopdlamine
administration, while animals in the amnesia control group
10 and the vehicle control group received a 0.5 % tragacanth
solution in the same manner as above. However, the vehicle
control group was injected with physiological saline
instead of scopolamine. Thirty minutes after
administration of scopolamine, the mice were placed at the
15 end of the arm A of the Y-maze apparatus which was composed
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



cm length : 40 cm, wherein said three arnms were connected at the one end
"of each armto form Y-shape and another ends 20 were closed, and the three
arms were differentiated by the nanmes as A, B and C respectively, and
~allowed to search freely the maze for 8 m nutes. \Wen the nouse was
checked to enter into an armat the lengih of not less than 10 cm from
the entrance of the arm the nanme of the arm (A, B or 25 C) was recorded.

It could be defined as a correct choice 23 when the nouse sel ected the
different three arns sequentially, and the nunber of alternation behavior
i.e., the wbaber tdfe compest choerestads adhient ediffaréhe cadered hatrike
total nunber of armentries was |ess than 10 [the 5 maxi nrum nunber of

al ter nat i onsbehantoallyheandnirére chimidred £ byl sebhsacénnpgeRafiom tihe .t ot al
nunber of armentries) is less than 8], the resulting data were not used

and the retkst nbetarsf edorukctnséiestkedeqagseddieeabi | ity ofhel easei ng
coul d not occasionally reflect the alternation 10 behavior. For the final

data gottenthébethaticotell hiimberumreramf driteridd eraatiossbehari oo t@nkhat
of the entries (obtained by subtracting 2 fromthe total nunber of arm

entries) wagagshuMehefbas bhealatengtisht BeRavier heRavhampbeknopkatingt cal
analysis, the rate of alternation 15 behavior in the ammesia control group

was conpar egywstibt ribat nigh 2 heroreht 64 et 6084 I dun®eQUR DYa theeApPPaLE AMeLr i C
W | coxon rani sumtest and it was checked if a significant
less than 8], the resulting data were not used and the
retest was carried out instead, because the ability of
learning could not occasionally reflect the alternation
10 behavior. For the final data gotten, the ratio of the
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



- ammesi a was induced in the amesia control group. Next, the efficacy of
“the test conpounds was eval uated in 20 conpari son between the amesia
control group and the test conpound group by the nonparanetric Dunnett
- multiple conparison test. The statistical calculation was carried out

W th SAS system Version 6.12 (SAS Institage Japan Ltd.). Table 1 shows the
m ni mum ef fecti ve dose (MED), at which 25 the significant aneliorating
effect of the test conpound on 24 scopol am ne-i nduced spatial nenory
di sorder was observed at 5 %significance level in the rate of alternation
behavi or. Theopalembdhecalheunatli spabehavinenokrn theoatvesivas ebBekokdgaaup
Wi th scopolamne significantly decreased to 5 40 - 47 %while 61 - 70 %in
t he vehicl e5consighigtoanceabdvbents, the waseconf algednbbabnt Behavior.
hypof uncti on of cholinergic system caused spatial nenory disorder. Table 1
Test conpoundsMVEDhénotkge AS£B3alePhab3okl FEhBAvlo2710nThentestmaegpaunds
A - E exhibited a nore potent 10 aneliorating effect (MED <= 3 ng/kg) than

FGA N-1-27 dt@ntrol group with scopolamine significantly decreased to
5 40 - 47 % while 61 - 70 % in the vehicle control group, and
hence, it was confirmed that the  Thypofunction of

cholinergic system caused spatial memory disorder.

Table 1
Test compounds MED (mg/kg)
A 3
B 3
C 0.01
D 3
E 1
FGIN-1-27 10
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 (1%9¢6)].



- especially the test conpound C did further nore (MED = 0.01 ng/kg).
"Experinent 2: Aneliorating effect on object nenory disorder induced by
scopol am he. 15 The object recognition 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 nmenorizationand retention of episodic nenory.
This experinent was carried out according to the 20 partially nodified

nmet hod of Bartolini, L. et al. [Pharnmacol. Biochem Behav., 5a, 277-283
(1996)]. 25 Std-ddY nale mce weighing 25 - 30 g (six mce per one group)
were used in theSedpadivnmale Btopokatighendi 250kved gi Msphyaiiekogiegalonsal i ne
(concentration : 0.04 ng/m) was subcutaneously adm nistered to mce in a

vol ume of Ogtoup)Swpee iBed dfin oty ewpghiment £., S@opolBhkge Haksbheekest
conmpound group, the test conpound suspended in 0.5 % tragacanth sol ution

was oral |y adnmiphysfienediicala yeliune alconkehtdatien 10 0.0 begymwei ghls, 30
m nutes before scopolam ne adm nistration, and for the ammesia control 10

group and theb¥ebhekeusdft tahigietRrred Ghd Mhdd agacantdbl gl UbF op, vag ]
adm ni stered in the sane manner as above. However, for the vehicle control

group, sphyspetogiocad osalddar Wasi@em nister ed insteagdy of senpolRai Rest
Thirty mnutes after the adm nistration of scopol am ne, the first

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 weight, 30 minutes before
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 carried 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



15 trial was carried out for 5 mnutes, and 1 hour after the first trial,
the second trial was carried out for 5 mnutes. In the first trial, the
two sane-shaped objects [red frustumforned funnel adaptors nmade of
silican (bottom dianeter : 6.1 cm ceiling dianeter : 4.5 cm height : 3.5
20 cm)] are put on the two adjacent cornggs of the test box nmade of brown
acrylic (length : 22.5 cm wdth : 24.5 cm height : 11 cn), and the tine
that the nouse expl ored each object was neasured. In the second trial, the
object (famliar : F) which the exploration tine was |longer in the 25

first trialtwaslreizal nedplubelie ranother rj€ct obfethe fhdwdl 26 tN) alrewas
repl aced by the novel object [novel : N, red diver ring (outside dianeter

7.5 cm iasvde diiageteutside SdeAmetBirCknesss: ca, 0 i61Yldat di Heeape ;
position, and then the time for exploring each object was neasured. The

rate 5 of opjectmprespiy¥khepai EMEND WAS]ohtatRedshmempble tiehubad then
(NF)/(N+F) as a discrimnation index, and the conparison between the

vehi cl e conthel tgmeuBoan@xple ramedaL WBft B HURea dHcBEt WBRR the .
ammesi a control group and the test conpound group was carried out on the

basis gf sabf ob§edtsmembirfatingd it Wik Sivtd Stdgakrafakhsi $orth8a:
conpari son between the vehicleée control group and the ammesia control group

was carriegyog] /by+Ehe a3t Lgieai'sér%zgigﬁ_i@ﬂdimfe\&a,s &ecerd whpkhescd

significant ammesia was i nduced. icacy o

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 control 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 ameliorating
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



. 15 the test conpounds was eval uated on the basis of conparison between the

“ammesi a control group and the test conmpound group by the paranetric
Dunnett's multiple conmparison test. The statistical calculation was

“ carried out with SAS system Version 6.12 (SAS Institute Japan Ltd.). Table
2 shows the 20 m nimum effective dose (MED), which the significant
difference in the discrimnation index, as an aneliorating effect of the
test conmpound on scopol am ne-i nduced object nenory inpairmnment, was
observed at 5 % significance | evel. The discrimnation index in the
scopol am neit ndased. 425-abmesi angtbhapvehdgniléi cantkpldgepepsedntioh@nq, -
0.07 while 27 it was 0.49 - 0.71 in the vehicle control group, and hence,
it was confitneehs hatortierrypofuheet | aheof hepeifiuptdion $¥fSt eRmvcausediebj ect
menory inpairnment. Table 2 Test conpoundsMED (ng/kg) CO0.01 EO.1
FG N- 1- 27>38y st diecaeséd coppeuddmEmexhi binpbetiraestgni fi cant aneliorating
effect at the dose of 0.1 ng/kg and the test conpound C exhibited a
significantTapetiprating effect at | ow dose of 0.01 ng/ kg. However,
FA N 1-27 exhibited no—significant aneliorating effect at the dose of 30
ng/ kg. 10 EXSSti Gempoyndg ﬂjcﬂﬂﬂif@%%kgbct on the inpairnent of

C
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
compound C exhibited a significant ameliorating effect at
low dose of 0.01 mg/kg. However, FGIN-1-27 exhibited no
significant ameliorating effect at the dose of 30 mg/kg.

10 Experiment 3: 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 often

15 used 1in order to study the ability of object location
memory. This method is closely related with hypofunction
cf 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)].



- object location nenory induced by MK-801. The object |ocation nenory test
"is a test method using the property which aninals like to search a novelty
caused by the change of an object location. This nethod is often 15 used
.in order to study the ability of object location nenory. This nmethod is
closely related with hypofunction of glagamatergic systemand cause the
location nenory inpairment selectively w thout the inpairment of object
menory which is induced by hypofunction of cholinergic 20 system This
experinment was carried out according to the partially nodified method of
Sophie L. Dix, e$tdtddfBehbw.miBeaveifesng, 2591-200g(1899)hicé8pSidoddY
mal e mce weighing 25 - 30 g (six mce per one group) were used in the
experi ment .grousp) uveoa afsedK-i3D1thé neppysinbagl caln s&dine icopEERKEL8hioN :
0.005 mg/ M) was subcutaneously adm nistered in a volume of 0.1 m per 10

g 5 of bOdyimegDBioﬂogicaQ.Q&lmgkkg(céﬁ&eﬁﬁﬁatﬂéﬁ_GOWEQMﬂﬁzm?Y@@P,WEQe
test conpound suspended in 0.5 %tragacanth solution was orally

adni ni st er esibeuBanOdWSEy OhdRidistepel 140 a0 vofl RRdABME] dhtml 30 A1 DYt §S
before MK-801 administration, and for the ammesia control group and the 10

vehi cl® consf obogyouight). 5i % I) agaoantdy Q) .uti erWase adiiddi sbepsdnkn the
sane manner as above. However, for the vehicle control group,
physi ol ogi cptow®) | RhM@Sest compound suspended in 0.5 % tragacanth
solution was orally administered in a volume of 0.1 ml per
10 o of body weight, 30 minutes before MK-801
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-801, 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 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 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



- adm nistered instead of MK-801. Thirty mnutes after the

adm ni strati on of

"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 for 5 mnutes. |In the

'_first trial

, the two sane-shaped objects [red frustumformed funnel

adaptors made of silicon (bottomdianeterg: 6.1 cm ceiling dianeter

cm hei ght
corners of

obj ect was apasheedobhecthemecohikpradadd bdheeobj ectNDA)Ji sphdcedenbjbet

4.5

: 3.5 cm] were respectively put 20 in the center and one of the
the test box made of brown acrylic (length : 22.5 cm wdth :
24.5 cm height : 11 cn), and the tine which the nouse expl ored each

DO) which was located in the center in 25 the first trial was displaced in
t he oppositeimer nerido PRean@ury eRpeetelnaiudh spbgeed ok echeashPEH. and
then the time which the nouse expl ored each object was nmeasured. The
difference TRet hei EptOi@d i G t it 0bxpPDozad RO tigspesti i) y bet ween t he

first trial

and the second trial 5 was cal cul ated, and the conpari son

bet ween t heryepeet evelonbedlieghoUhaangi tfie apmesi aneoNtHO! s8FOHR, tandl
between the amesia control group and the test conpound group was carried

out. Ip stakasticalcenades) s arfchetseNPashsoRi BeHhWasdt fden thevehighiele
control group and the ammesia control group was carried out by the
Student' s tcbgstodndriduphasngobhir MRthe et B8At Ao 8 GHSGANUNn@PbeEeen
| ocation nenory inpairment was

10

15

20

25

the amnesia control group and the test compound group was
carried out.

In statistical analysis, the comparison between the
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
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 object
location memory impairment was observed at 5 & significance
level.

Besides, in the vehicle control group, the exploration
time for NDO in the second trial decreased and the
exploration time for DO was obviously longer than that for

NDO. This result indicates that the change of the object



i nduced. The efficacy of the test conpounds was eval uated by conparing the
“amesia control group with the test 15 conpound group using the paranetric
Dunnett's multiple conparison test. The statistical calculation was
~carried out with SAS system Version 6.12 (SAS Institute Japan Ltd.).
Tabl e 3 shows the m ninmum effective dosegd MED), which a significant
aneliorating effect on MK-801-induced object 20 | ocation nenory inpairnent
was observed at 5 % significance level. Besides, in the vehicle contro
group, the exploration tinme for NDOin the second trial decreased and the
expl orati onldcaeidonrhd® sascobitgushy hohgeist baplbhat tae 2bjADO. wilihs
result indicates that the change of the object 30 | ocation has a novelty
and ani mal snexployedddmaatyjlget widh thevedtiefr et | yn Qhd hamekher
hand, in the amesia control group with MK-801, both exploration time for
NDO and DQ-geereaseddugaykebl yK-Boom thwese eepubtstibh Wased £onf NDwEd
that MK-801 did not inpair the nenory of object itself, but inpaired the

nenory of tagdobjecded tdd®NremdakbBl3. Testr&pmpaeBds Vel 1y kg)t CRak
EO. 01 FG N-1-2710 The test conmpound C exhibited a significant

5 confirmed that MK-801] did not impair the memory of object

itself, but impaired the memory of the object location.

Table 3
Test compounds 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



aneliorating effect at the dose of 0.1 ng/kg and the test 10 conpound E
“"exhibited a significant aneliorating effect at |ow dose of 0.01 ny/kg,
furthernore they were effective at |ess than 1/100 of the dose of

" FA N-1-27. Experinment 4: Acute toxicity The experinment on the test conpound
"Cwas carried out 15 using Std-ddY mal egjni ce weighing 25 - 30 g (10 mice
per each group). The test conpound suspended in 0.5 % tragacanth sol ution
was orally adm nistered at the dose of 2000 ng/kg, and lethality of mce
was observed for 7 days after the adm nistration. As a result, no nouse
treated 20eathhgtbep}eshdcotpeundtErdinetlle Experiveeghihy Acet € toiikei.ty 2
The experinment on the test conpound E was carried out wusing Std-ddY male

m ce wei ghi 99 (22r@ts Porb e@dhb grcip)per Be eashit geoMpPunaddsStgelistiannnal e
rats weighing 126.6 - 136.6 g (5 rats per each group). The test conpound

suspended i 0. 505 tYagaagatantdd 190)idn amasrHI By | anandanit@bFa@@Itbh@a@a ly
adm nistered to the mce at the dose of 2000 ng/kg, and 5 [ethality of mce

was observeddahonidtdays ald ethd heicadmiii sheatdoye &6 @OVOQ)S%%/k@,O BRdse
treated with the test conmpound E died. As is apparent fromthe above

results, _thEeﬁlQéTDQtl?dsofOfmidE@ fuddnulgbddoveaxhiddt gn extisemiley pot @Rt
aneliorating 10 effects on |earning and/or nenory inpairnments induced by
administration. As a result, no mouse treated with the
test compound E died.
As is apparent from the above results, the compounds
of the formula (I) exhibit an extremely potent ameliorating
10 effects on learning and/or memory impairments induced by
the systemic administration of MK-801 (noncompetitive
antagonist for NMDA receptors, a subtype of glutamate
receptors) and scopolamine (competitive antagonist for
acetylcholine receptors) even at a low dose and further
15 have a low toxicity, and hence, the compounds will be
useful as a medicine for treatment and prevention of
learning and/or memory impairments in mammals (including
human beings), and also for treatment and prevention of
dementia. In more detail, the compounds of the formula (I)
20 may be useful as a medicine 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 only dysmnesia but also the state of decline in

25 calculational ability, abstract thinking ability,



- the system c adm nistration of MK-801 (nonconpetitive antagonist for NVDA
"receptors, a subtype of glutamate receptors) and scopol am ne (conpetitive
ant agoni st for acetylcholine receptors) even at a | ow dose and further 15
~have a low toxicity, and hence, the conpounds will be useful as a nedicine

for treatnment and prevention of |earning and/or nenory inpairments in
mammal s (i ncluding human beings), and also for treatnent and prevention of
denmentia. In nore detail, the conpounds of the forrmula (I) 20 nmay be useful
as a nedicine for treatnent and prevention of [|earning deficit, dysmesia,
di sori ent at 1 bngbasetc onfurtlytsivresiand addscheelibact sal wysf untld osubyhiceh are
core synptons of denentia. The intellectual dysfunction herein neans not
only dysmesaanbut kaésoat isuslal efef afdachi Beciia125igal cul ational ability,
abstract thinking ability, 32 linguistic function and discretion so that

the subject canBestiliesp ahsudonddmdndod segkal fbihelaBesidesayt hee
compounds of the formula (1) may be useful as a nedicine for treatment and

prevention @éefdl deg@ntd a pditic afe AlfZdel et den®it | presRhehievaseul ar
dementia and/or senile denentia, since said conpounds exhibit a potent

anel i opati ngepéhech andheaidi Agza8dmak- t%@vrd’emémaié TeBE$ ebirkhBENL1 alhe
conpounds of the fornmula (I) may be 10 useful as a nedi ci ne for treafnent
and prevent§&feRfifi 0888/0or senile dementia, since said compounds
exhibit a potent ameliorating effect on learning and/or
memory impairments.
Further, the compounds of the formula (I) may be

10 useful as a medicine 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 dysfunctions involved
in perception, attention, learning, memory, formation of

15 concept, postulation, discretion, language, abstract
thinking, action, recognition and behavior, etc., which are
accompanied with dementia, aphasia, apraxia, agnosia,
dyslexia, unilateral spatial neglect, dysmnesia, attention
disorder, etc.

20 Moreover, the compounds of the formula (I) may be
useful as a medicine for treatment and prevention of
learning deficit, dysmnesia, disorientation based on
dysmnesia and higher brain dysfunction associated therewith,
in view of their potent ameliorating effect on learning

25 disorder and/or dysmnesia. That is to say, the compounds



~=_brain dysfunction in view of their potent aneliorating effect on |earning
and/ or nmenory di sorder. The higher brain dysfunction herein neans brain
dysfunctions involved in perception, attention, |earning, nenory,
formation of 15 concept, postulation, discretion, |anguage, abstract

thi nking, action, recognition and behavigpg, etc., which are acconpanied
with denentia, aphasia, apraxia, agnosia, dyslexia, unilateral spatial

negl ect, dysmmesia, attention disorder, etc. 20 Mreover, the conpounds of
the formula (1) may be wuseful as a medicine for treatnent and prevention

of 1earningfdetheitfordyshmesin disprimnt aldofubasad on mduswies a rand
hi gher brain dysfunction associated therewith, in view of their potent

amel i orati ngreétrettomrieappengniodi sof daemandhiar SysPi@ss aasERal aited 0
say, the conmpounds 33 of the fornula (1) may be useful as a medicine for

treat ment andtpredentbsssof wHeaRNt naySyrRLIEEE asmeeiated fWktheQb%%@%es
whi ch may cause denentia (for exanple, Alzheiner's dlsease Pi ck' di sease,

Hunti ngt on' al1gdheense! s5 Haddstsonb scllt S@aERasBOWNHSY N SPEn 1 §ChiijzeRRLeN a,
spi nocer ebel | ar degeneration, nultiple cerebral infarction, intracereébral

bl eedi pg, Bpaswangehn's dl8@@%@sen0rm%owﬂ"es§9ﬁ§r5ﬁgroceggﬁﬁ§% heRBRani ¢
subdural hematoma, brain tunor, hypothyroidism encepha itis, nenlngltls
di suse 10 Syﬁﬂﬁ@ﬁgregéﬁyéif@égénéﬁﬁgﬁoﬁh5ﬁ§§€1pﬂ@agekeb§ﬁi)1n%598%1on,
intracerebral bleeding, Binswanger's disease, normal
pressure hydrocephalus, chronic subdural hematoma, brain
tumor, hypothyroidism, encephalitis, meningitis, disuse
10 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
through any of oral, parenteral and intrarectal routes.
15 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.
The compounds of the formula (I) are usually
20 administrated in the form of a pharmaceutical preparation,
which 1is prepared in admixture with conventional and
pharmaceutically acceptable carrier or diluent. The
pharmaceutically acceptable carrier may be any conventional
ones which are commonly used in the pharmaceutical field

25 and do not react with the compounds of the formula (I).



= said conmpounds exhibit potent aneliorating effects on |earning disorder
and/ or dysmmesi a. The conpounds of the forrmula (1) may be adm ni stered

t hrough any of oral, parenteral and intrarectal routes. 15 The dosage
_thereof may vary dependi ng on the kinds of the conpounds, adm nistration
routes, synptom age of patients, etc., dwt it is usually in 0.01 - 50
ng/ kg/ day, preferably 0.03 - 5 ng/kg/day. The conpounds of the formula (1)
are usually 20 administrated in the formof a pharnmaceutical preparation
which is prepared in adm xture with conventional and pharmaceutically
accept abl e 8aitakieoexdmnplient aréghtacpbaepndavkicall ygaceeptabhangakoiler nmay
be any conventional ones which are comonly used in the pharnaceuti cal

field 25 andesiorant reagycledektirie,conpmusiscdlf, t hesforon) a (bhrt341ly
Sui t abl e exanpl es are | actose, inositol, glucose, mannitol, dextran,

cycl odextrigelsoibitetl, sshachh, sparbial | paggekbatinnazanisbacehsi34eHOSE,
magnesi um al um nonetasilicate, synthetic alumnumsilicate, crystalline

cel lul ose, spithstbccarbaxyinmt kyliGRIdtd,05er vy W4T DXYPr 88Y1usbaechsogalpi Um
carboxynet hyl cel | ul ose, ion exchange resins, nethyl- cellulose, gelatin,

gum acsaci a, caydseyyetepyteel hubsse, h9b3’réﬂ9§2bfvl\}l6d starch, calcium
hydr oxypropyl cel I ul ose, hydroxypropyl - nethylcellul ose,

pol yvi nyl py&a@ﬂ;bﬂ?xﬂ@th?@&:&ﬂﬂﬂasélCOhPcBn 1Q:adrinYe acleding0di ugahghnat e,
| i ght anhydrous silicic acid,
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 oil (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. Liquid preparations may be in the



~magnesi um stearate, talc, carboxyvinyl polynmer, titanium oxide, sorbitan
fatty acid ester, sodiumlauryl sulfate, glycerin, glycerin fatty acid
ester, purified lanolin, glycerogelatin, polysorbate, macrogol, vegetable

" oil, wax, 15 propylene glycol, water, ethanol, polyoxyethylene

hydr ogenated castor oil (HCO, sodiumchmride, sodium hydroxide,

hydr ochl ori c acid, sodi um phosphate di basic, sodium phosphate nonobasi c,
citric acid, glutam c acid, benzyl alcohol, nethyl p-oxybenzoate, ethyl

p- oxybenzoate, 20 etc. Suitable exanples of dosage fornms are tablets,
capsul es, gfanml eshiqowder sdiSyslpsd BuSpeaSHONSed SUPPRaLELri®@S, oithect i on
preparations, etc. These pharmaceutical preparations can be prepared by a
25 conventi appropeibhod. hieduug pweRar atisas, My Besideshe 85bfietm waheh is
di ssol ved or suspended in water or other appropriate nmedi um when used.

Besi des, tabhtehslaendmagraeutestaayiheaceahednitiofatonwankironalinjassebn

I njection preparations may usually be prepared by dissolving the 5
conpound ofptBpatatitha (hadyi mswRilary ©ptiphabhyeldSiig 1 sdcIQtiony C tagent
or a solubilizer, and thereto may be also optionally added a pH adjusting
agent, 5a butégpbigdagentthe afshnda P €$€f Vahi WatekeSsotf &P By | @8SngB¥n
usual ly contain the conpound of 10 the fornula (I) in an anpount of at

|l east 0.01 Y%oPsRiErall¥it 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 at least 0.01 %, preferably

0.1 - 70

o

These preparations may optionally contain
other therapeutically effective ingredients.
The examples of the formulations of the medicine for
the treatment and prevention of dementia according to the
15 present invention are illustrated by the following
preparations.

Preparation l: Preparation of tablets:

N-benzyl-N-ethyl-7, 8-dihydro-7-methyl-8-~oxc-

2-phenyl-9H-purin-9-acetamide 1l g

20 Lactose 84 g
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



- 0.1 - 70 % These preparations may optionally contain other

therapeutically effective ingredients. The exanples of the fornul ations of
the nmedicine for the treatment and prevention of denentia according to the

" .15 present invention are illustrated by the follow ng preparations.

Preparation |: Preparation of tablets: 3¢

N- benzyl - N- et hyl -7, 8- di hydr o- 7- net hyl - 8- oxo- 2-phenyl - 9H puri n-9- acet am de
1 g 20 Lactose 84 g Corn starch 30 g Crystalline cellulose 25 g

Hydr oxypr opyl cel l ul ose 3 g The above conponents are bl ended and granul at ed,
and 25 to gheandxmageesiemaddesh tatght (AnByd) Quansi ldldrc Bsi dofPrés36dg)
and nmagnesium stearate (1.3 g), and then is conpressed to prepare 1000
tabl ets (eath pabbete 1460ngibletepacathobaBlePt epabahnypn of capsul es:

N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- oxo- 2- phenyl - 5

N-phenyl - 7Hepaips fa i s ep anPdepargtioast 5ecdpbulesCorn starch 25 g

Hydr oxypropyl cel lul ose 3.5 g |ight anhydrous silicic acid 1.8 g 10
magnesi um st ear atiee2h¥1498, 9-dihydro-9-methyl-8-oxo-2-phenyl-

5 N-phenyl-7H-purin~-7-acetamide 2 g
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 components are blended and granulated in a
usual manner, and the resulting granules are filled in a

capsule to prepare 1000 capsules (each 200 mg).

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
Lactoese 960 g
Hydroxypropylcellulose 25 g
light anhydrous silicic acid 5 g
20 The above components are blended 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



~The above components are bl ended and granulated in a wusual manner, and the
resulting granules are filled in a capsule to prepare 1000 capsul es (each
200 nmg). Preparation 3: Preparation of powders: 15

" N-benzyl - N-et hyl -7, 8-di hydr o- 7- net hyl - 8- oxo- 2-phenyl - 9H puri n- 9- acet am de

10 g Lactose 960 g Hydroxypropylcellulpse 25 g |ight anhydrous silicic
acid 5 g 20 The above conponents are bl ended to prepare the desired
powders in a usual manner. | NDUSTRI AL APPLI CABI LI TY As expl ai ned above, the
conpounds of the formula (1) exhibit extrenely potent aneliorating effects
on | earni nggldbarisonder aveahr@n sdysmesd By 1 dbCate bye hyprt Pnehtomhedfce37
glutam c acid neurons or acetylcholine neurons, and hence, they are

expect ed t othaye faaf eskpagekdoras i ngvefl frederan amatigbractugl Sysdapciinon
which is a core synptomof denentia such as Al zheiner-type denmentia and 5

cerebrovascishselllesenhila, dys€uncteanni Rgidirsorider andére d¥$RPESHA, of
di sorientation due to dysmesia, and higher brain dysfunction associ ated

therewith, asglehbey aresusgful abor thezheeabreRyper prexgRhien of depentia
such as Al zheinmer-type dementia, cerebrovascul ar dementia, and 10 senile
dementpa. cerebrovascular dementia, 1i.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.



- 38 CLAIMS 1. A nedicine for the treatnment or prevention of denentia

conprising a 2-aryl -8-oxodi hydropurine derivative of the 5 formula (1):
(I') wherein: Wis a hydrogen atom a Cl1_6 al kyl group; a halogen atom a

. Cl_, alkoxy group; an am no group; a nono- or di (Cl_4 10 al kyl)am no

group; or a phenyl group which may optigmlly have 1 or 2 substituents
selected froma halogen, a C_6 alkyl, a C1_6 al koxy, trifluoronethyl,
hydroxy, am no, a nono- or di (Cl_4 alkyl)am no, cyano and nitro; X is a
hydrogen atom a Cl1_6 al kyl group; a C _8 15 cycloal kyl-C1_4 al kyl group;
a Cl_4 alkyl group substituted by a @IeAmMS group which may optionally have
1 or 2 substituents selected froma halogen, a C1_ 6 al kyl, a Cl-6 al koxy,
trifluoronethyl, hydroxy, am no, a nono- or di(Cl_, alkyl)am no, cyano and
nitro; a C3_6 al kenyl group; a 20 carbamoyl group; a di(Cl_4
al kyl ) car batmyl Hroegiconeafgroupeot reheméat mokapk@rent€on( B3) dedintRL)
(R2) [Q 39 [wherein R is a Cl-6 al kyl group; a C3-6 al kenyl group; a C3-e
comprising a 2-aryl-8-oxodihydropurine derivative of the

5 formula (I):

O

Y

N

X NF IN (D)
>~
W N/l\A
wherein:

W is a hydrogen atom; a C,, alkyl group; a halogen
atom; a C, ¢ alkoxy group; an amino group; a mono- or di(C,,
10 alkyl)amino group; or 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;
X i1s a hydrogen atom; a C; alkyl group; a Csg4
15 cycloalkyl-C,, alkyl group; 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; a C,, alkenyl group; a
20 carbamoyl group; a di(C,, alkyl)carbamoyl group; or a group
of the formula [Q]:

-CH(R®)CON (R') (R®) [Q]



-_cycl oal kyl group; a C3-8 cycloal kyl-Cl1_4 al kyl group; or a hydroxy-C _4

- alkyl group; R2is a -, alkyl group; a C3-8 cycloal kyl group; a 5 phenyl
group which nmay optionally have 1 or 2 substituents selected froma

.hal ogen, a Cl-6 al kyl, a Cl-6 al koxy, trifluoronethyl, hydroxy, am no, a
mono- or di (Cl-4 alkyl)am no, cyano amgbnitro; a Cl-4 al kyl group
substituted by a phenyl group which nay optionally have 1 or 2 10
substituents selected froma hal ogen, a Cl1-6 alkyl, a Cl-6 al koxy,
trifluoronethyl, hydroxy, am no, a nono- or di(Cl-4 alkyl)am no, cyano and

nitro; or alwineoeyxl Rt i% a0rC,6- atkytiergpoburet er Garylalgeoyd aroaphi ey d,ic

het eroaryl group conposed of 5- or 6-nenbered heteroaryls which have at 15
| east one heveloatl byl seirectoed &r ag,a aydlIraegetylat@m abkyDXygenpat ot oa a
sul fur atomand is optionally substituted by a Cl-3 alkyl or
trifluoromettygtoxprCRl alikdy Rymmyp; optional ly be taken together with the
adj acent nitrogen to forma piperidine ring, a pyrrolidine ring, a

norpholine 20 riRryg 05 @& pCperazikye rgrgupihiachcmycoptibanayhy dup; a
substituted by 1 or 2 Cl-6 al kyls respectively; R3 is a hydrogen atom a

C -6 abkyl geonpl ograupydhoxy whyd optiWnaaneuMavie Y1 i Srazhydregenruahesl a
Cl-6 al kyl group; a C3-e
selected from a halogen, a C,, alkyl, a ¢, alkoxy,
trifluoromethyl, hydroxy, amino, a mono- or di(Cy,
alkyl)amino, cyano and nitro; a C,, alkyl group substituted
by a phenyl group which may optionally have 1 or 2
10 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-
membered heterocaryl group or a bicyclic heteroaryl group
composed of 5- or 6-membered heterocaryls which have at
15 least one heterocatom selected from a nitrogen atom, an
oxygen atom or a sulfur atom and is optionally substituted
by a Cy; 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
20 ring or a piperazine ring, which may optionally be
substituted by 1 or 2 C, alkyls respectively;
R* is a hydrogen atom, a C.s alkyl group or a hydroxy-
C,., alkyl group];
Y is a hydrogen atom; a C, alkyl group; a C,,

25 cycloalkyl group; a C,,4 cycloalkyl-C,, alkyl group; a C,,



*.25 cycloal kyl group; a C3-e cycloal kyl-Cl1-4 alkyl group; a C -6 40 al kenyl
cTgroup; a Cl-4 alkyl group substituted by a phenyl group which may
optionally have 1 or 2 substituents selected froma halogen, a Cl-6 alkyl,
" _a Cl1-6 al koxy, trifluoronethyl, hydroxy, amino, a nono- or di(Cl-4 5
al kyl')am no, cyano and nitro; or a groupef the fornula [Q -CH (R3) CON
(R1) (RR) [ (wherein R, R2 and R3 are as defined above) ; Ais a phenyl
group which nmay optionally have 1 or 2 10 substituents selected froma
hal ogen, a Cl-6 alkyl, a Cl-6 al koxy, trifluoronmethyl, hydroxy, anmino, a
nono- or dialkinygl alrloyp)am n6,_, cpadkglargkaid r snbstiauttedodycla cphengl 6-
menbered heteroaryl group or a bicyclic heteroaryl group conposed of 5- or
6- nenber ed gedepoaviishwhingp hapeiahalbyl ehsteong heter at eabseleatadsf rom
a nitrogen atom an oxygen atomor a sulfur atomand is optionally
substit ut edsebyctel-Bramkyd omalogéhporanethyl aliylh the @,Qvi a0kbket
either X or Y of the above formula (1) is a group of the above formula
[@. and wheniXKlu@Bomsthayyy ouphyafrdg foamtha,[ Ja t heno¥ i sod hﬂir(ff!%%n
atom a Cl-6 al kyl group; a Cl-4 al kyl group; a cycloal kyl group; a C, _8
cycloabkyl alkyl)amino, cyano and nitro; or a group of the formula
[Q]:
-CH(R’) CON (R") (R®*)  [Q]
(wherein R', R® and R?® are as defined above);
A is a phenyl group which may optionally have 1 or 2
10 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-
membered heteroaryl group or a bicyclic heteroaryl group
composed of 5- or 6-membered heteroaryls which have at
15 least one hetercatom selected from a nitrogen atom, an
oxygen atom or a sulfur atom and is optionally substituted
by a C,; 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
C,.¢ alkyl group; a C,4 cycloalkyl group; a C,, cycloalkyl-
C,-, alkyl group; a C;¢ alkenyl group; or 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

25 C,.¢ alkoxy, trifluoromethyl, hydroxy, amino, a mono- or



* C3-8 al kenyl group; or a Cl_4 alkyl group C3-6 substituted by a phenyl

2 group which may optionally have 1 or 2 substituents selected froma

hal ogen, a Cl1-6 alkyl, a 25 Cl-6 al koxy, trifluoronethyl, hydroxy, am no, a
_mono- or 41 di (Cl_4 alkyl) am no, cyano and nitro, and when Y is a group
of the formula [} , then X is a hydrogepatom a Cl1_6 alkyl group; a C3_8
cycloal kyl -C, 4 al kyl group; a C1_4 alkyl group substituted by a phenyl
group which nmay optionally have 1 5 or 2 substituents selected froma

hal ogen, a Cl1.6 alkyl, a Cl1_6 al koxy, trifluoronethyl, hydroxy, am no, a
nmono- or didi((CL,4adkykykhian] neyatparedant tid, Gind wWee® 2l kanyl FHRyp; a
car banoyl group; or a di (Cl_4 al kyl)carbanoyl group, or a pharnmaceutically
accept abl e a€i dhaddicrimwlasald] t heieofx id0a2hyAregdhCiaRenf;0nn th_e6 tLhegtment
or prevention of denentia conprising a 2-aryl-8-oxodi hydropurine
derivative gtotipe af @,nuleydlayikyBE4, RIA ML gloup; Na NeOC- HEKN1

wherein: 15 R12 and I%nggcg,re t he yng;mé “or d]ﬁfegrrenlgpand a?g an gt h?lg%uﬂb2

substituted by a phenyl group which may optionally have 1

-

5 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; a C,, alkenyl group; a
carbamoyl group; or a di(C,, alkyl)carbamoyl group,
or a pharmaceutically acceptable acid addition salt thereof.

10 2. A medicine for the treatment or prevention of dementia
comprising a 2-aryl-8-oxodihydropurine derivative of the

formula (Ia):

0
R12 R32 /Y1
R22/ = N (Ia)
\N|
R42
wherein:
15 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

20 group;
R*? is a hydrogen atom, a methyl group or an ethyl

group;



-

_group, a propyl group or a butyl group; or R12 is a nethyl group, an ethyl
“group or a propyl group, and R22 is a phenyl group, a hal ogenophenyl
group, a methoxyphenyl group, a benzyl group, a hal ogenobenzyl group or a

" _met hoxybenzyl 20 group; R32 is a hydrogen atom a methyl group or an ethyl

group; 42 Y' is a hydrogen atom a nethyjogroup or an ethyl group; R42 is a
hydr ogen atom a hal ogen atom a nethyl group, a nethoxy group, a nitro
group or a trifluoromethyl group, 5 or a pharnaceutically acceptable acid
addition salt thereof. 3. A nedicine for the treatnment or prevention of

denentia conpri¥ingsa £- Wro@e&xogit&yplr epunetrylderdmaid verofad hetnfyar mul a
(I'b): p RB33/R13 ( NNCHCON"R23 I XYN-ll(Ib)
group;
R*” is a hydrogen atom, a halogen atom, a methyl group,
a methoxy group, a nitro group or a trifluoromethyl group,
5 or a pharmaceutically acceptable acid addition salt thereof.
3. A medicine for the treatment or prevention of dementia

comprising a 2-aryl-8-oxodihydropurine derivative of the

formula (Ib):

R13

>\~N ~CH-CO—N,
ﬁ

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

R23

(Ib)

10 wherein:

or a propyl group;
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
15 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
20 group;

R® is a hydrogen atom, a hydrogen atom, a methyl



10 wherein: X is a hydrogen atom a nethyl group, an ethyl group or a
“propyl group; R13 and R23 are the sane or different and are an et hyl
_ group, a propyl group or a butyl group; or R13 is a nethyl 15 group, an
.ethyl group or a propyl group, and R23 is a phenyl group, a hal ogenophenyl
group, a methoxyphenyl group, a benzyl gyoup, a hal ogenobenzyl group or a
met hoxybenzyl group; R33 is a hydrogen atom a nethyl group or an ethyl
20 group; R43 is a hydrogen atom a hydrogen atom a nethyl 43 group, a
met hoxy group, a nitro group or a trifluoronethyl group, or a o
phar maceut i gably, aeceptabky arictiradd tndinrsagtotpheseot. trd flAocretethya for
the treatnment or prevention of denentia 5 conprising a . .
N-et hyl - 8, 9gdohgdr o- 9- net hyl - 8- oxo- 2- phenyl - N phenyl - 7H-puri n-7-acet am de
or a pharmaceutically acceptable acid addition salt thereof. 5. A medicine
for the treatnmnenpharmpreventadbyobcdepeabla ae0dpaUdiAfgod salt thereof.
N-benzyl - N-et hyl - 7, 8- di hydr o- 7- met hyl - 8- oxo-2- 10 . o
phenyl - 9H- pairi n-B-medieihderor shpharamemshtcakl preaeaepbabbe aehdnaddi tion
salt thereof. 6. A nedicine for the treatment or prevention of |earning
deficib, dysomgesisingi soriephalienobasadden-dymenagiag-8ko-2-phenyl-N-
phenyl-7H-purin-7-acetamide or a pharmaceutically
acceptable acid addition salt thereof.
5. A medicine for the treatment or prevention of dementia
comprising a N-benzyl-N-ethyl-7,8~dihydro-7-methyl-8-oxo-2-
10 phenyl-9H-purin-9-acetamide or a pharmaceutically
acceptable acid addition salt thereof.
6. A medicine for the treatment or prevention of learning
deficit, dysmnesia, disorientation based on dysmnesia, or
intellectual dysfunction, comprising the compound according
15 to any one of claims 1 - 5 or a pharmaceutically acceptable
acid addition salt thereof.
7. A medicine for the treatment or prevention of dementia
comprising the compound according to any one of claims 1 -
5, wherein the dementia is Alzheimer-type dementia,
20 cerebrovascular dementia and/or senile dementia.
8. A medicine for the treatment or prevention of higher
brain dysfunction comprising the compound according to any
one of claims 1 - 5 or a pharmaceutically acceptable acid

addition salt thereof.

25 9. A medicine for the treatment or prevention of dementia



" intellectual dysfunction, conprising the conpound according 15 to any one
~of clains.1 - 5 or a pharnmaceutically acceptable acid addition salt

.

thereof. 7. A medicine for the treatnment or prevention of denmentia
.conprising the conpound according to any one of clainms 1 - 5, wherein the
denentia is Alzheinmer-type denmentia, 204gerebrovascul ar denentia and/ or
senile dementia. 8. A nedicine for the treatment or prevention of higher
brain dysfunction conprising the conpound according to any one of clains 1
- 5 or a pharmaceutically acceptable acid addition salt thereof. 25 9. A
nedi ci ne fosyihéomseatrent atedpweténticrask sdetEinh hadd cayume AEneaRsesi at ed
with di seases which may cause denentia, conprising the conpound according
to any one obmpkabisglthes compauplarameetdinplty asgephabbe achdmaddi tion
salt thereof. 5 10. Use of the conpound according to any one of clains 1 -
5 or a phar fraceut i zalplya ewaepiaitel bei heckbiawle saldid t hei@afiof ors4diite
manuf acture of a nedicine for treatnment or prevention of denentia. 11. Use
of the conpohadeaccording to any one of clains 1 - 10 5 or a
pharmaceutical Iy acceptable acid addition salt thereof, for the o
manuf aét urelot avsedo€i nRef ebmpbaatimastoeding @veahoBnel dreanniing deficit,

dysmesi a, disorientation based on dysmesia, or intellectual dysfunction.
5 or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicine for treatment or
prevention of dementia.
11. Use of the compound according to any one of claims 1 -
10 5 or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicine for treatment or
prevention of learning deficit, dysmnesia, disorientation
based on dysmnesia, or intellectual dysfunction.
12. Use of the compound according to any one of claims 1 -
15 5 or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicine for treatment or
prevention of Alzheimer-type dementia, cerebrovascular
dementia and/or senile dementia.
13. Use of the compound according to any one of claims 1 -
20 5 or a pharmaceutically acceptable acid addition salt
thereof, for the manufacture of a medicine for treatment or
prevention of higher brain dysfunction.
14. Use of the compound according to any one of claims 1 -
5 or a pharmaceutically acceptable acid addition salt

25 thereof, for the manufacture of a medicine for treatment or
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12. Use of the compound according to any one of clains 1 - 15 5 or a
“pharmaceutical ly acceptable acid addition salt thereof, for the

manuf acture of a medicine for treatnent or prevention of Al zheiner-type
.denentia, cerebrovascular denentia and/or senile denentia. 13. Use of the
conmpound according to any one of claims 45- 20 5 or a pharmaceutically
acceptable acid addition salt thereof, for the manufacture of a nedicine
for treatnment or prevention of higher brain dysfunction. 14. Use of the
conpound according to any one of clains 1 - 5 or a pharmaceutically

accept abl e priedeaddbhi af sakmen2iat heymof omé Ok sishe imred agitk e Afscdses
medi cine for treatnent or 45 prevention of denentia synptons associ at ed

with di seasehichhinaly oeyseadseededantia. 15. A nethod for the treatnent or
prevention of denentia which conprises adm nistering an effective anount

of the 5 cospoundmeeidifgr t ehanyre@@mehtClcd MBrdven®i®f 8f dementia
phar maceutically acceptable acid addition salt thereof, to a manmal in

need of suchhteRatdBRi¥riWedr e¥RNHE 80P ngdENEERectbye A MRIIMT E81 the
treatment or prevention of learning 10 deficit, dysmmesia, disorientation

based en dyssmpsiiad Oiccbhliehhectsalalysidmet i@n, waikgl cONPLises o 4
adm nistering an effective anount of the conpound according to any one of
claims 1 - phefmacklialBaceyt aedlhbyt adaeeRial] eadei ¢ §ddsiiPNthereor, to

a mammal in need of such treatment or prevention of

dementia.

l6. A method for treatment or prevention of learning

10 deficit, dysmnesia, disorientation based on dysmnesia, or
intellectual dysfunction, which comprises administering an
effective amount of the compound according to any one of
claims 1 - 5 or a pharmaceutically acceptable acid addition
salt thereof, to a mammal in need of such treatment or

15 prevention of learning deficit, dysmnesia, disorientation
based on dysmnesia, or intellectual dysfunction.

17. The method for the treatment or prevention according
to claim 15 wherein the dementia is Alzheimer-type dementia,
cerebrovascular dementia and/or senile dementia.

20 18. A method for the treatment or prevention of higher
brain dysfunction which comprises administering an
effective amount of the compound according to any one of
claims 1 - 5 or a pharmaceutically acceptable acid addition
salt thereof to a mammal in need of such treatment or

25 prevention of higher brain dysfunction.
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salt thereof, to a mammal in need of such treatnent or 15 prevention of
“learning deficit, dysmesia, disorientation based on dysmesia, or
intellectual dysfunction. 17. The nethod for the treatnment or prevention
.according to claim115 wherein the denentia is Al zhei ner-type denenti a,
cerebrovascul ar denentia and/or senile dggentia. 20 18. A nethod for the
treatnent or prevention of higher brain dysfunction which conprises

adm nistering an effective amobunt of the conpound according to any one of
claims 1 - 5 or a pharmaceutically acceptable acid addition salt thereof
to a manmal lion needneafhaiichiot r eRbMRHea@inen?5 ¢ eyeateNpish BirghRImdH@iN
dysfunction. 46 19. A nethod for the treatnent or prevention of denentia

synpt ons assgmpbabed Wsidodliateas el thadi $8ysE€aUsRa e Bt icduseMidrrikanpr i ses
adm nistering an effective amount of the conpound according to any one of

claims 1 - Ghaeha donghad s8¢ edtingalky cagagptabl eragkdigddidiamisabe tdhgr eof
to a nmammal in need of such treatnent or prevention of dementia synptoms
associ at ed wotnpodngeasesowhi i My Campe orfleMYH i @1aims 1 - 5 or a
5 pharmaceutically acceptable acid addition salt thereof, to
a mammal in need of such treatment or prevention of

dementia symptoms associated with diseases which may cause

dementia.



