*159159* 1 DESCRI PTI ON MEDI CI NES FOR THE PREVENTI ON AND TREATMENT OF

NEURODEGENERATI VE DI SEASES 5 TECHNI CAL FI ELD The pre ' n rel ates
to a nedicine for the prevention and treatnent of nz‘mmwmmmmm)l ve

di seases conprising a 5-substituted-3-oxadiazolyl -1, 6-ngghtdyridin 10
2(1H) -one derivative or a physiol ogical hy acceptable acid addition salt
thereof as an active ingredient, and use of said conmpound for the

manuf acture of a medicine for the prevention and treat
neur odegener ative di seases. BACKGROUND ART 15 Wth devel m \m\\“\\n “W\“\N‘“ ag| ng
society, the nunber of patients sEESERIRFIONOM neurode e d| s

such as Al zheiner's disease is increasing. Al zheiner's di sea¥

progressive neurodegenerative disorder of the central nervous system whi ch
synptons are nmainly attenuation and 20 decline of nmenory, and it is

suggest ed Ry pirle npgur oot caHESt UGREVENTAION he ARDN caBEATMENAYsf WDt i on
of neurotransm ssions in plural neurotransmtter systens such as

?ﬁgt %L(S:Ihgl N tRW?Wa?Iﬁ?g@E&GABA) glutam c acid, and dopam ne. On

5

TECHNICAL FIELD
The present invention relates to a medicine for the

prevention and treatment of neurodegenerative diseases
comprising a 5-substituted-3-oxadiazolyl-1, 6-naphthyridin-

10 2 (1H) -one derivative or a physiologically acceptable acid
addition salt thereof as an active ingredient, and use of
said compound for the manufacture of a medicine for the
prevention and treatment of neurodegenerative diseases.
BACKGROUND ART

15 With developing into an aging society, the number of
patients suffering from neurodegenerative diseases such as
Alzheimer's disease is increasing. Alzheimer's disease 1is
a progressive neurodegenerative disorder of the central
nervous system which symptoms are mainly attenuation and

20 decline of memory, and it is suggested by the neurochemical
studies that the main cause is dysfunction of
neurotransmissions in plural neurotransmitter systems such
as acetylcholine, y-aminobutyric acid (GABA), glutamic acid,
and dopamine. On the basis of the finding that the

25 neuronal dysfunction occurs remarkably in cholinergic




25 neuronal dysfunction occurs remarkably in cholinergic 2 system anong

t hose systens, a nedici ne has been devel oped for the purpose of

i nprovenent in cognitive deficits by means of the activation of
cholinergic system Besides, there are also sone attenpts to develop 5
benzodi azepi ne (BZP) receptor inverse agonists as the therapeutic agent
for treatnent of denentia. Heretofore, many studies have been done on the
rel ati onshi p between the binding-manner to the BZP receptor and the

phar macol ogi cal activity, and in view of the pharmacol ogical activity 10

t her eof , BZPsagnniasicschatteo dxeenyasenisas aanddinxired yhas ugeen( elay.e ldipgtepan) ,
as hypnotics (e.g. triazolam, or as antiepileptic drugs (e.qg.

cl onazepanfForHawey epurbbsies ofelimpiotramenttat imdrioindttriatd ode 0f cBZP agoni sts
causes amesia (amesic action) as a side effect. On the other 15 hand,

since it |ifeknewsfrt hae BERikAvebse odgehioItiheaxfiidislystidte acti ons opposite
to those of BZP agonists, and enhance cholinergic activity which is

consi der abl y rebakedew,t htheegni hr¥e 4Us6t i 9ne t Ner i vt Se @YOeSte i
expected to have the anti-dysmesia action (anti-amesia action) and to

20 acti vat peaebahrakpfinact i(@ap)As rake@d| & ndfe rsiech yramaund,s Wohe
99/ 03857 di scl oses E substltuted 3-oxadi azol yl -1, 6- napht hyri di n- 2(1H)-one

derivativesnekapbBathel QMM f&F Mikaatdent of dementia. Heretofore,

many studies have been done on the relationship between the

binding-manner to the BZP receptor and the pharmacological

activity, and 1in view of the pharmacological activity

10 thereof, BZP agonists have been used as antianxiety drugs

(e.g. diazepam), as hypnotics (e.g. triazolam), or as

antiepileptic drugs (e.g. clonazepam). However, it is

well-known that administration of BZP agonists causes

amnesia (amnesic action) as a side effect. On the other

15 hand, since it 1s known that BZP inverse agonists exhibit

the actions opposite to those of BZP agonists, and enhance

cholinergic activity which is considerably related with

cognitive function, the inverse agonist is expected to have

the anti-dysmnesia action (anti-amnesia action) and to

20 activate cerebral function.
As an example of such a compound, WO 99/03857
discloses 5-substituted-3-oxadiazolyl-1l, 6-naphthyridin-

2 (1lH) -one derivatives of the following formula:



Famma

wherein Het is an oxadi azolyl group; Rl is a hydrogen, a |ower al kyl group,
a cyclo-lower alkyl group, a |ower alkenyl group, a | ower al koxy group, a
5 substituted or unsubstituted aryl group, a substituted or unsubstituted
het eroaryl group, etc.; and R2 is a hydrogen, a |ower alkyl group, a
cyclo-lower alkyl group, a substitutedsor unsubstituted aryl group, etc.,
10 in which it is described that said conpounds exhibit selective and high
affinity to benzodi azepi ne receptor and are useful as benzodi azepi ne
receptor ligands, especially as inverse agonists, which are expected to be
cerebral activators g her apeuti c agents for treatnent of senile 15

dementia andR& zhei ng i sease. Recently, it has been indicated that
schi zophreni g ser' s di sease are related with the hypofunction of
. D'Rmépartic acid (hereinafter, abbreviated to
hich is a subtype of 20 glutam c acid receptors.
Phencycl i di ng; a \ﬁwnpetitive ant agoni st of NMDA receptor, exhibits
excel l ent pharndtol ogi cal activities such as anesthetic activity and 4
neuroprotective activity for acute encephal opathy, while it has been ever

used for t{pewBdasyeable pur pesgiakcextiensong; drug abuse as street drug.
After E. D. Luby et al. reported that phencyclidi ne caused

schi zophreni a-1 Rkeis a hydrogen, a lower alkyl group, a cyclo-lower

alkyl group, a lower alkenyl group, a lower alkoxy group, a
5 substituted or unsubstituted aryl group, a substituted or
unsubstituted heterocaryl group, etc.; and

R* is a hydrogen, a lower alkyl group, a cyclo-lower
alkyl group, a substituted or unsubstituted aryl group,
etc.,

10 in which it 1is described that said compounds exhibit
selective and high affinity to benzodiazepine receptor and
are useful as benzodiazepine receptor ligands, especially
as inverse agonists, which are expected to be cerebral
activators or therapeutic agents for treatment of senile

15 dementia and Alzheimer's disease.

Recently, i1t has been indicated that schizophrenia and
Alzheimer's disease are related with the hypofunction of
ion-channel type N-methyl-D-aspartic acid (hereinafter,
abbreviated to "NMDA") receptor, which is a subtype of

20 glutamic acid receptors. Phencyclidine, a noncompetitive
antagonist of NMDA receptor, exhibits excellent

pharmacological activities such as anesthetic activity and



5 hal lucination and nental aberration in human beings [Archives Neurol ogy
and Psychiatry. Vol 81, pp 363-369 (1959)], a lot of studies thereof have
been accunulated wuntil today. It has been proved that phencyclidi ne causes
schi zophreni a-1i ke hallucination and nental aberration in 10 human bei ngs
nore strongly than anphetam ne or LSD (9, 10-

di dehydr o- N, N-di et hyl - 6- net hyl - ergol i ne-8(3-carboxam de). Additionally, in
the case of animals, it is known that NVDA receptor antagonists such as
phencyclidine, MK-801 (dizocilpine nmaleate: (+)-10,11-di hydro-5-nethyl-5H
15 di benzohandbpyeckebeptrenabtiO-iityi fermalkadte pnaephisaiopitns,, wkduse itthe
enhancenent of spontaneous notor activity and aberrant behaviors rel ated

with the syapt beenobvaenuakd gber taki ahdsudhads chglirpeisraldfoRxtashsikld as
ataxia, and such behavioral changes are suppressed by nedicines for 20

schi zophr edirag( ealpusdal apersitdelet rdgpgri donerand ml apzapiagy, &nti;anxiety
drugs (e.g. diazepam, and antagonists of NVDA receptor glycine site (e.qg.

HA-966: Rfepodtadi nccHathydpasyccpydioki di ¢onedd | sdhs z3lphe-daiewn i kehat
NVDA receptor antagoni sts (MK-801, phencyclidine and 25 ketam ne) cause

| ear ngng/ npADILYcdhaerdar igh@nim@hea15 Gpesed¥enhl v.i@ NBdhghne sURRfLssi ng
hypof uncti on of NMDA receptor is expected to be useful for therapy "of

dysmmesi a [AREh$GBEZOPOEENI Sgy | tari HRQwA iERaY, MyBR1 §8, a glonegmeldd i ve
ant agoni st

(1959)]1, a lot of studies thereof have been accumulated
until today. It has been proved that phencyclidine causes
schizophrenia-like hallucination and mental aberration in

10 human beings more strongly than amphetamine or LSD (9,10-
didehydro-N,N-diethyl-6-methyl-ergoline-8f-carboxamide) .
Additionally, in the case of animals, it is known that NMDA
receptor antagonists such as phencyclidine, MK~-801
(dizocilpine maleate: (+)-10,11-dihydro-5-methyl-5H~

15 dibenzo[a,d]cyclohepten-5,10-imine maleate) and ketamine,
cause the enhancement of spontaneous motor activity and
aberrant behaviors related with the symptoms of mental
aberration such as hallucination, as well as ataxia, and
such behavioral changes are suppressed by medicines for

20 schizophrenia (e.qg. haloperidol, risperidone and
olanzapine), antianxiety drugs (e.qg. diazepam), and
antagonists of NMDA receptor glycine site (e.g. HA-966:
R(+)-3-amino~1-hydroxy-2-pyrrolidinone). It is also known
that NMDA receptor antagonists (MK-801, phencyclidine and

25 ketamine) cause learning/memory disorder in animals.



5 for NVMDA receptor, which is a subtype of glutamate receptors, and
encephal i ¢ neuronopathy (leading to cell death via cell vacuolization) is
caused by the systemc admnistration of said agent to animals. That is,
in the case of the single application of MK-801 at noderate doses 10
(0.3-1.0 no/kg), neuronal vacuolizationg s observed in the posterior
cingulate (PC)/retrosplenial cortex (RS) (hereinafter, abbreviated to
PC/RS cortex) in 4-5 hours after admnistration, and in the case of higher
doses (3-10 ng/kg), necrosis of neurons and hyperplasia of glial cells 15

are observednesqachewydays medacisw weehveaftien @ fhsdtadénoss Bagdes,
in the case of repeated application, the damge spreads to hi ppocanpal

ventral destapeogyliys sxpdddarito regi @ssrsuchoas taatrapl ad Bemirsiand
anygdala. It is presuned that the hypofunction of NVDA 20 receptor nay
cause neur gdegenatabbbieniathe PC/ RS cortex through conplicated

pol ysynaptic network mechanism[in which at |east 7 receptors, i.e.

glutam c acid (hiDAsardownRORhNVDAK-8aaeti¥ ehelonkeniat iddrenaldiiRrdd st
GABA- A, sigma and serotonin 2A, are involved], since such 25

neur odegenegpat i QMDAO UG R teaUsed 1ot hs nogcogpgtibbve of anfiagifts of
NVDA receptor (phencyclidine and ketam ne) and conpetitive antagonists

[e.g. D 2-2etBRtarBNOSRR@Nsn RYH AN C ndtirdnb aﬁ%ﬁ)](lééd&ﬁgcoﬂ§iQ§ﬁ9g that
the dysfunction of NVDA receptor caused by adm ni'stration oOf
death via cell vacuolization) is caused by the systemic
administration of said agent to animals. That is, in the
case of the single application of MK-801 at moderate doses
10 (0.3-1.0 mg/kg), neuronal vacuolization is observed in the
posterior cingulate (PC) /retrosplenial cortex (RS)
(hereinafter, abbreviated to PC/RS cortex) in 4-5 hours
after administration, and in the case of higher doses (3-10
mg/kg), necrosis of neurons and hyperplasia of glial cells
15 are observed 1in a few days to a few weeks after
administration. Besides, in the case of repeated
application, the damage spreads to hippocampal ventral
dentate gyrus and limbic regions such as entorhinal cortex
and amygdala. It is presumed that the hypofunction of NMDA
20 receptor may cause neurodegeneration in the PC/RS cortex
through complicated polysynaptic network mechanism [in
which at least 7 receptors, i.e. glutamic acid (NMDA and
non-NMDA), acetylcholine-M3, adrenaline-a2, GABA-A, sigma
and serotonin 23, are involved], since such

25 neurodegeneration would be caused by both noncompetitive



5 MK-801 may be closely related to the onset of neurodegenerative

di seases,  and hence the neuronopathy induced by MK-801 will be usable as a
pat hol ogi cal nodel of neurodegenerative diseases [see, G Ellison. Brain
Research Reviews. Vol 20, pp 250-267 (1995); D. F. Wbzniak et al., 10
Brain Research. Vol 707, pp 165-179 (1996); J. W Oney et al., J.
Psychiatric Research. Vol 33, pp 523-533 (1999); P. Andine et al., J.
Pharmacol . Exp. Ther., Vol 290, pp 1393- 1408 (1999)]. It is known that
medi ci nes i nhibiting MK-801-induced 15 neuronopathy include

anti chol i nengagodiegs (&f gNMDAC@RGEPTORE Afe@tyOPidEle BAHDIHdYAlHhe)
hypnotics (e.g. pentobarbital and thiopental), and benzodi azepi ne

derivativeanfe. gompétzepas) dseegodisii Ckﬂ&% etp-&-amindH LMD spRInD4, PP
1515- 1518 (1991)]. 20 The present inventors have found that

S-substit upedt3nooxadaaial yl(DIAPE)napht hyri diirr 2CH)sieRe-Ler intaid vas,of the i
formula (1) or physiologically acceptable acid addition salts thereof

exhi bi t andextuagelynpaeniiMbAhidideino el E8GEedoby NaMKn 801 rhpdLReG £
neur odegeneration in the PCRS cortex 25 by using the above pathol ogi ca

model 5 7 DMBCBOBUREnLY | NMENTIGN AN obj 6l 10kl herpresent i nyention s to

provide a nedicine for the prevention and treatnent o neur odegenerati ve

di seases Cﬁ@ﬁkbéé@@nérétiUQStHHBE@@@%, and hence the neuronopathy

induced by MK-801 will be usable as a pathological model of
neurodegenerative diseases [see, G. Ellison. Brain Research
Reviews. Vol 20, pp 250-267 (1995); D. F. Wozniak et al.,
10 Brain Research. Vol 707, pp 165-179 (1996); J. W. Olney et
al., J. Psychiatric Research. Vol 33, pp 523-533 (1999); P.
Andine et al., J. Pharmacol. Exp. Ther., Vol 290, pp 1393-
1408 (1999)1].
It is known that medicines inhibiting MK-801l1-induced
15 neuronopathy include anticholinergic drugs (e.qg.
scopolamine and atropine), barbiturate hypnotics (e.qg.
pentobarbital and thiopental), and benzodiazepine
derivatives (e.g. diazepam) [see, J. W. Olney et al.,
Science, Vol 254, pp 1515-1518 (1991)].

20 The present inventors have found that 5-substituted-3-
oxadiazolyl-1, 6-naphthyridin-2 (1H)-one derivatives of the
formula (I) or physiologically acceptable acid addition
salts thereof exhibit an extremely potent inhibitory effect

on the MK-80l-induced neurodegeneration in the PC/RS cortex

25 by using the above pathological model.



5 oxadi azol yl -1, 6-napht hyridi n-2(1 H)-one derivative of the follow ng
formula (1): (1) wherein: Het is an oxadiazolyl group; 10 RL is a hydrogen
atom .a |l ower al kyl group, a cyclo- |ower alkyl group, a trifluoromnethyl
group, a lower al kenyl group, a |lower al kynyl group, a |ower al koxy group,
a lower al koxy-lower alkyl group, a hydroxy-lower alkyl group, a
substituted or unsubstituted aryl group, or a substituted 15 or
unsubstituted heteroaryl group; and R2 is a hydrogen atom a |ower alkyl
group, a cyclo- |ower alkyl group, a cyclo-lower alkylnmethyl group, a |ower
al kenyl gr oagCLasOrel ofl oweENgiTignyl group, a |ower al kynyl group, a
substituted or unsubstituted aryl group, or a 20 substituted or
unsubstituted hehersigfedt gogUPh®r peeRlYgi O Ogd Rl by ascepd agkgvgggd a
addition salt thereof. Another object of the present invention is to
provide 8 wediefina 5-sebstit whed- 3-gxadbaeoby! - 1.frpaphtbykifeAt2 (4P -one
derivative of the fornmula (1) or a physiologically acceptable acid

addi tion saklrbliegeakrbenvet haigeaytact {ééﬁp?isi‘ngedé Cianes Jile {1 Kf-eyention
and 5 treatnment of neurodegenerative di seases. further object of the

presest invREHLARONY1LQ, 6PHAVHER & iRBHO 1O drite RIGUGHH QL angl Oryy

treat nent of
following formula (I):

@

wherein:
Het is an oxadiazolyl group;

10 R' is a hydrogen atom, a lower alkyl group, a cyclo-
lower alkyl group, a trifluoromethyl group, a lower alkenyl
group, a lower alkynyl group, a lower alkoxy group, a lower
alkoxy-lower alkyl group, a hydroxy-lower alkyl group, a
substituted or unsubstituted aryl group, or a substituted

15 or unsubstituted heterocaryl group; and

R* is a hydrogen atom, a lower alkyl group, a cyclo-
lower alkyl group, a cyclo-lower alkylmethyl group, a lower
alkenyl group, a cyclo-lower alkenyl group, a lower alkynyl
group, a substituted or unsubstituted aryl group, or a

20 substituted or unsubstituted heterocaryl group,
or a physiologically acceptable acid addition salt thereof.

Another object of the present invention is to provide



neur odegener ative di seases in mammal s (including human beings), which
conpri ses: adm ni stering an effective anount 10 of a

5-substi t ut ed- 3- oxadi azol yl -1, 6- napht hyri di n-2(1H)-one derivative of the
formula (1) or a physiologically acceptable acid addition salt thereof to
said mammal s in need of such preventiog and/or treatnment. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON 15 The present inventors have found that the 5-
substi t ut ed- 3- oxadi azol yl -1, 6- napht hyri di n-2(1H)-one derivative of the
above formula (1) can be used for the prevention and/or treatnent of

neur odegenerat i vef di seasés subisth thypd-Brexaali acf 1g11Ht1grd-a aatitth yraeEpt-or ,
such as 20 Al zheiner's di sease or schizophrenia, in mammals (including
human bei ng$}H) Theeconpeuridatised faf t hetlps evepdionland treat mert ofy

neur odegenerati ve di seases of the present invention are shown by the
formul a (I phyandlbhecpieferaetmomiaingdsiar addl tikesesoft t Bretebrulm (1)
wherein R is a ClL - C3 alkyl group, 9 a C3 - C, cycloal kyl group, or a C2

- G al kenyhegraspufastur& 68 aahys@Deinat ofdr a t&le - doe@iddilordr ey a C3
- C6 cycloal kyl group, a substituted or unsubstituted aryl group, or a

subst bt ut edreatreadbsti hetieddbgtaeeatyhedHadrasashore preferred conpounds
are those of the fornmula (I) wherein RLis a C1 - C3 alkyl group or a C3 -
C4 cycloal kyl; panguRenés aohydeogessr atome & LdsentC3 @ldat HouRs a3 - ¢4
provide a method for the prevention and/or treatment of
neurodegenerative diseases in mammals (including human
beings), which comprises administering an effective amount
10 of a 5-substituted-3-oxadiazolyl-1, 6-naphthyridin-2 (1H)-one
derivative of the formula (I) or a physiologically
acceptable acid addition salt thereof to said mammals in
need of such prevention and/or treatment.
BEST MODE FOR CARRYING OUT THE INVENTION
15 The present inventors have found that the 5-
substituted-3-oxadiazolyl-1, 6-naphthyridin-2 (1H)-one
derivative of the above formula (I) can be used for the
prevention and/or treatment of neurodegenerative diseases
with hypofunction of glutamic acid receptor, such as
20 Alzheimer's disease or schizophrenia, in mammals (including
human beings).
The compounds used for the prevention and treatment of
neurodegenerative diseases of the present invention are
shown by the formula (I), and the preferred compounds are

25 those of the formula (I) wherein R' is a C, - C; alkyl group,



cycl oal kyl group, a substituted or unsubstituted phenyl group, or a
substituted or unsubstituted heteroaryl group. 10 Further nore preferred
conmpounds are the follow ng conmpounds;

3-(5-ethyl -1, 2, 4- oxadi azol - 3-yl ) - 5- (2- net hyl cycl o-

propyl)-1, 6-napht hyri di n- 2( 1H) - one, 9

3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) -5-(2-net hyl phenyl )- 15

1, 6- napht hyri di n- 2( 1H) - one,

3-(5-nmethyl -1, 2, 4- oxadi azol - 3-yl )-5-( 3- nethoxyphenyl)

1, 6- naphtherQIn 2(, 1ty cobalkyl group, or a - C; alkenyl group; and
3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl) - (4 nethoxyphenyl)

1, 6- naphthyﬁldbneQ(h preden 28:om, lkyl C, -
3. (5-ethyl -1, 2. 4-oxadi azol - 3-315-5- (2-Phienyt) 214" iy r Fai%- 2015 - one.

3- (5- met hyleyb12244@4a x@l@l %)é'u)osft' (t4:rt}2=)éf o3y sy
naphthyrldfg 2(1HT96n§| 3-et hyl - 3 , 4- oxadi azol - t%ﬁ%tedrﬁﬁ%%”gro%? o5

napht hyri diog- &( Jsld)os(m%utje@ or b t tuted het 1
3-(3-ethyl-1, 2, 4- oxadi azol - 5- yﬁf§€ f3lffh§}opﬁgﬁ§ﬁﬁry group.

1, 6- n@phthyrldlmb%gl NBred d th £ th
3-(3-nethyl -1, 2, 4- oxgtﬁ azol -5yl b (5 et hyl phenyl §+ e formula (D)

1, 6- napht h&(rh'e(i“e'ihZ(RlH). OBec 5. . alkyl - ;
3- (3- net hyl - , 4- oxad?azol 5-yI3 a-?%-ﬁ%%%%%ypﬁeny?ﬁ- Cs cycloalkyl;

1, 6- naphthghad@g 261H) _ _
3-(3-ethyl-1, 2, 4- oxadi 426 G2 Frefhoxyphény iyt 9rouwpr a G - ¢,

cycloalkyl group, a substituted or unsubstituted phenyl
group, or a substituted or unsubstituted heterocaryl group.
10 Further more preferred compounds are the following
compounds;
3-(5-ethyl-1,2,4-oxadiazol-3-yl)-5-(2-methylcyclo-
propyl) -1, 6-naphthyridin-2 (1H) -one,
3—(5—methyl—1,2,4—oxadiazol—3—yl)—5—(2—methylphenyl)—
15 1, 6-naphthyridin-2 (1H) -one,
3—(5—methyl—1,2,4—oxadiazol—3—yl)—5—(3—methoxyphenyl)—
1, 6-naphthyridin-2 (1H) -one,
3—(5—methyl—1,2,4—oxadiazol-3—yl)—5—(4—methoxyphenyl)—
1, 6-naphthyridin-2 (1H) -one,
20 3—(5—ethyl—1,2,4—oxadiazol—3—yl)—5—(2—thienyl)—1,6—
naphthyridin-2 (1H) -one,
3—(5—methyl-l,2,4—oxadiazol—3—yl)—5—(4—pyridyl)—1,6—
naphthyridin-2 (1H) -one,
3-(3-ethyl-1,2,4-oxadiazol-5-yl)-5-methyl-1, 6-

25 naphthyridin-2 (1H) -one,



1, 6- napht hyri di n-2(1H) - one,
3-(3-ethyl-1, 2, 4- oxadi azol -5-yl )-5-(4-pyridyl)-1,6- 10
napht hyri di n- 2( 1H) - one, and
3-(3-cycl opropyl -1, 2, 4- oxadi azol -5-yl )-5-(3-thienyl)-
1, 6- napht hyri di n-2(1H)-one. Suitabl e exampl es of physiologically acceptable
acid addition salts of the conpounds of the fornmula (1) are 15 inorganic
acid salts such as hydrochl ori de, hydrobrom de, hydroi odide, sulfate, or
phosphate, and organic acid salts such as oxal ate, maleate, funarate,
mal onat e, | act aBe,(3-pthatlel, @i, ératkedibaoil-dtg,l ) bérzGatfd uaredhangdyl-f onat e,
or tosylate. 20 The "l ower al kyl group” and "lower alkyl" noiety in the
present dedc¢birpepbnhgendie-a (3H)aogkt, chain or branched chain al kyl group
having 1 - 6 carbon atons, such as nethyl group, ethyl group, propyl
group, isopropyB-dBempthiydtyl, 2, grenpdiazol Sy 19-GLHY,3 -eriyilghenyaneup,
pentyl group, and 25 hexyl group. 11 The "cycl o-|l ower al kyl group” denotes
a cycl oal kyl, 6-gephphhavidag-2 (AH§ -oachon at oms, such as cycl opropyl group,
cycl obutyl group, cyclopentyl group, and cycl ohexyl group, and these rings
nmay bé optional By (Suhsthiuted2by-axeliiaz63 -55 yal) kgl (@-alr ik ypHaagen
atom The "l ower al kenyl group” and "l ower al kynyl group”" have a straight
or branched, eanbhphtahatiaihaging)2oneb
3-(3-ethyl-1,2,4-oxadiazol~5-yl) -5~ (4-methoxyphenyl) -
1, 6-naphthyridin-2 (1H) -one,
3-(3-ethyl-1,2,4-oxadiazol-5-yl) -5~ (4-pyridyl) -1, 6-
10 naphthyridin-2 (1H) -one, and
3= (3-cyclopropyl-1,2,4~oxadiazol-5-yl)-5- (3-thienyl) -
1, 6—naphthyridin-2 (1H) -one.
Suitable examples of physiologically acceptable acid
addition salts of the compounds of the formula (I) are
15 inorganic acid salts such as hydrochloride, hydrobromide,
hydroiodide, sulfate, or phosphate, and organic acid salts
such as oxalate, maleate, fumarate, malonate, lactate,
malate, citrate, tartrate, benzoate, methanesulfonate, or
tosylate.
20 The "lower alkyl group" and "lower alkyl" moiety in
the present description denote a straight chain or branched
chain alkyl group having 1 - 6 carbon atoms, such as methyl
group, ethyl group, propyl group, isopropyl group, butyl
group, isobutyl group, tert-butyl group, pentyl group, and

25 hexyl group.



carbon atons, and include, for exanple, allyl group, 1- propenyl group,
propargyl .group, and 2-nethyl-I-ethynyl 10 group. The "cycl o-1ower al kenyl
group" denotes a cycl oal kenyl group having 5 - 6 carbon atons, such as
cycl ohexenyl group. The "lower al koxy group” and "l ower al koxy" noiety
denote a straight chain or branched chajfn al koxy group 15 having 1 - 6
carbon atons, such as nethoxy group, ethoxy group, propoxy group,

i sopropyl oxy group, butyl oxy group, isobutyloxy group, tert-butyl oxy
group, pentyloxy group, and hexyl group. The "aryl group” and "aryl"

noi ety denote aTpkeenytyc26-Jowep ailly Napiiduy” guaeupteandasaikIddIkyRY
optionally have 1 - 3 substituents selected froma hal ogen atom a Cl1 -

C3 al kyl gyevpp &atiinkg Boromeidarbodr etdmsd RydOXEs Wyllbprdpifdl gr&%a,éﬂ koxy
group, a trifluoromethoxy group, a cyano group, an amno group, and a

nitro groupycdbbilitel" hpterimaryycuspamty legpbes, aabd ngﬁxﬂﬁﬁﬁﬁyeﬁkééb
iC

aromati c heterocyclic group containing 1 - 2 hetero atons, aré, t he

same or di bher eMesesetBeg£tnd § OB NbHLeS8RA 113t FRLsBIIR/RALPM Qr csul f ur
atom and includes, for exanple, furyl, thienyl, pyrrolyl,” oxazolyl,

I soxazol yl a1myii é¥oupd oRY &l #aZicdh, a3Rh.pyrim dinyl, wherein such
heterocyclic group may optionally have 1 to 3 substituents selected from
a hal ogen at om T&eCl" towadr abk¥bngh OUprowp Ny RAX Y 1G5AUP, a8k Ghy1 group"
have a straight or branched carbon chain having 2 - 6
carbon atoms, and include, for example, allyl group, 1-
propenyl group, propargyl group, and 2-methyl-l-ethynyl
10 group.
The "cyclo-lower alkenyl group" denotes a cycloalkenyl
group having 5 - 6 carbon atoms, such as cyclohexenyl group.
The "lower alkoxy group" and "lower alkoxy" moiety
denote a straight chain or branched chain alkoxy group
15 having 1 - 6 carbon atoms, such as methoxy group, ethoxy
group, propoxy dgroup, isopropyloxy group, butyloxy group,
isobutyloxy group, tert-butyloxy group, pentyloxy group,
and hexyl group.
The "aryl group" and "aryl" moiety denote a phenyl
20 group or a naphthyl group, and said ring may optionally
have 1 - 3 substituents selected from a halogen atom, a C,
- C; alkyl group, a trifluoromethyl group, a hydroxy group,
a C, - C; alkoxy group, a trifluoromethoxy group, a cyano
group, an amino group, and a nitro group.

25 The "heteroaryl group" denotes a 5- to 6-membered



C3 al koxy group, and an amino group. Further, the "hal ogen atom' denotes
fluorine atom 10 chlorine atom brom ne atomor iodine atom The
conpounds of the formula (1) can be prepared by the nethod disclosed in
W99/ 03857. Phar macol ogi cal Experinents The utility of the conpounds of the
formula (1) as the 15 nedicine for preygntion and treatnent of

neur odegenerative diseases will be illustrated by the follow ng

phar macol ogi cal tests using a nodel for MK-801-induced neuronopathy and
the results thereof as to the typical conpounds of the formula (1). 20

3- (5- Met hybrom2 tdcodadicarayc3-iyd )giou3- et hoioyj@ny| }- 2 hetero atoms,

1, 6-naphthyridin-2(1H)-one (hereinafter, referred to as "Conpound A") was
used as a wedthcamounthe Campeundr Adddife reatpr epal @k &d c Ardmnh 1 tor ddeen

met hod di sclosed in PCT Publication WO 99/03857. 25 Further, MK-801

(di zoci | pi aéonml eatyekni atdesor bed fiur, atdnf,oamkdndladddr dod ndexmp 2t h
Edition, 3451 (1996), and is comercially available, (for exanple,

(+) MK- 801, fumgnyf achikedl py fesedrah Boaehemyeal 1sbgsapaliopalgyridyl,
Experiment 1 5 Inhibitory effect on MK-801-i nduced neurodegeneration: The

phar macol ogiyeabatesiy lyasagar rpediNuiiagrer diigrd on thecnrethad iRl o
Wbzni ak, et al. [Brain Research, Vol
group may optionally have 1 to 3 substituents selected from
a halogen atom, a C;, - C; alkyl group, a hydroxy group, a C,
- C; alkoxy group, and an amino group.
Further, the "halogen atom" denotes fluorine atom,
10 chlorine atom, bromine atom or iodine atom.
The compounds of the formula (I) can be prepared by
the method disclosed in W099/03857.
P] logical E :
The utility of the compounds of the formula (I) as the
15 medicine for prevention and treatment of neurodegenerative
diseases will be illustrated by the following
pharmacological tests using a model for MK-80l-induced
neuronopathy and the results thereof as to the typical
compounds of the formula (I).
20 3-(5-Methyl-1, 2, 4-oxadiazol-3-yl)-5- (3-methoxyphenyl) -
1, 6-naphthyridin-2 (1H) -one (hereinafter, referred to as
"Compound A") was used as a test compound. Compound A can
be prepared according to the method disclosed in PCT

Publication WO 99/03857.

25 Further, MK-801 (dizocilpine maleate) is described in,




747, pp 165-178 (1996)]. MK-801 was dissolved in physiological saline 10
(concentration 0.1 ng/m) and was subcutaneously (s.c.) admnistered to
three mce (Std-ddY male mice: 39.9 - 45.8 g of body weight) in a volune
of 0.1 m per 10 g of body weight, i.e., 1 ng/kg. Conpound A was suspended
ina 0.5 % tragacanth solution in a compgentration of 0.1 ng/m, and 15 the
resul tant suspension was orally (p.o.) admnistered to the mce in a
volunme of 0.1 m per 10 g of body weight, i.e., 1 ng/kg, 30 minutes before
MK-801 administration. Five hours after MK-801 administration, mce were
perfused \foirh epfayrgiled, odieccalk Salderg armti imeick Mrth 0500 neader) 2 fosmalin
buf fer solution under etherization. The cerebrum was cut transversely from
the anteri eomrrerdirdtliyon atvadppbdxi, Bt el(fo4 MM &éRahpee post e[+ QMK-801,

term nation, and then enbedded in cold polynerized resin (TechnOV|t7I00
manuf act ur &dnhn)falﬁtluz:@rd by Geyssnth BERe-EmMiGesl CotdevHiibed) t he PC/ RS
cortex were obtained at four Anterior-Posterior 14 |evels at intervals of
300 m fr omekheréxeesed section of the block, and at each |level two slices
(3 gmin thickness) were consecutively obtained. The histol ogi cal change

(on  Iemat @xylibd tand eFFiard Sl MR -BHu R dé?ﬁrdwq&é et Horyacuol i zed

neurons (on Nissl stain specinen) were observed b ht m croscope for
each 4 slices, mesPYHAMRIGb1HIRT esddt SyaEecaheRyl Rulfall&ckrding to
the method of D. F. Wozniak, et al. [Brain Research, Vol.

107, pp 165-178 (1996)].

MK-801 was dissolved in physiological saline
10 (concentration 0.1 mg/ml) and was subcutaneously (s.c.)
administered to three mice (Std-ddY male mice: 39.9 - 45.8
g of body weight) in a volume of 0.1 ml per 10 g of body

weight, i.e., 1 mg/kg. Compound A was suspended in a 0.5

oe

tragacanth solution in a concentration of 0.1 mg/ml, and
15 the resultant suspension was orally (p.o.) administered to
the mice in a volume of 0.1 ml per 10 g of body weight,
i.e., 1 mg/kg, 30 minutes before MK-801 administration.
Five hours after MK-801 administration, mice were perfused
with physiological saline and fixed with 10 % neutral
20 formalin buffer solution under etherization. The cerebrum
was cut transversely from the anterior termination at
approximately 4 mm to the posterior termination, and then
embedded in cold polymerized resin (Technovit7100,
manufactured by Kulzer in Germany). The slices containing

25 the PC/RS cortex were obtained at four Anterior-Posterior



Table 1 shows the nunber of vacuolized neurons in the PC/ RS cortex in the
non-treated control group, the group 10 treated with MK-801 alone, and the
group-treated with Conpound A before MK-801. As shown in Table 1, in the
group treated with MK-801 (1 ng/kg) for 5 hours, the vacuolization was
remarkably observed in the neurons of {ayers Il11-1V, and the nean 15 _
nunber of the vacuolized neurons per nouse remarkably increased fromO (in
non-treated control group) to 30.8 per slice. On the contrary, in the
group treated with Conpound A (1 ng/kg) prior to MK-801, the nunber

remar kabl yledecseased dixAvals abfl 300SQRE ﬂ_’forﬁ heme n@x%@@@@' 'sé@:tt'lglﬂ was 20
observed. 15 Table 1 1 A Vacuolization i | Test oupn Slice
No. Mean(/skheeblock, and at each level two slices (3 um in thickness)
were consecutively obtained. The histological change (on
Hematoxylin and eosin stain specimen) and the number of
5 vacuolized neurons (on Nissl stain specimen) were observed
by a light microscope for each 4 slices, respectively. The
results are shown in Table 1.
Table 1 shows the number of vacuolized neurons in the
PC/RS cortex in the non-treated control group, the group
10 treated with MK-801 alone, and the group treated with
Compound A before MK-801.
As shown in Table 1, in the group treated with MK-801
(1 mg/kg) for 5 hours, the vacuolization was remarkably
observed in the neurons of layers III-IV, and the mean
15 number of the vacuolized neurons per mouse remarkably
increased from 0 (in non-treated control group) to 30.8 per
slice. On the contrary, in the group treated with Compound
A (1 mg/kg) prior to MK-801l, the number remarkably
decreased to 4.3, and in some of them no vacuolization was

20 observed.




ma’ 12341 ndi vi dual G oup 01MD100000. 0 Non-treat ment 01MD200000. 00. 0 control
group 01MD300000.0 02MD14150341936.0 MK-801 1 ng/kg
S.c.02M22339424036. 030.8 5 h group02M32624141720. 3 Conpound

AO03MD100000.0 1 ng/ kg p o . . +MK-80103MD2201210511.84.3 1 ngy/kg s.c.
03MD300221.0 5 h group 15
Table 1
Animal Vacuolization
Test Group ?i)a Slice No. Mean (/slice)
’ 2 3 4 |Individual| Group
01MO01 0 0 0 0 0.0

Non-treatment

01MO02 0 0 0 0 0.0 0.0
control group
01MO03 0 0 0 0 0.0
02M01 41 50 34 19 36.0
MK-801
1 mg/kg s.c. | 02M02 23 39 42 40 36.0 30.8
5 h group
02M03 26 24 14 17 20.3
Compound A 03M01 | O 0 0 0 0.0
1 mg/kg p.o.
+MK-801 03M02 20 12 10 5 11.8 4.3
1 mg/kg s.c.
5 h group 03M03 | 0 0 2 2 1.0

As 1is clear from the above results, Compound A
exhibited a potent retardation or inhibition of
neurodegeneration in the PC/RS cortex induced by MK-801.

5 Accordingly, the compounds (I) of the present invention are
useful for the treatment of Alzheimer's disease or
schizophrenia, as a medicine for the prevention and
treatment of neurodegenerative diseases on the basis of
inhibitory effect on neurodegeneration, through the

10 different mechanism from that of the current medicines for
the improvement in neural hypofunction via the activation
of cholinergic function.

Usage Of Compounds Of The Invention As Medicine

The compounds of the formula (I) can be used as a

15 medicine for the prevention and treatment of



As is clear fromthe above results, Conmpound A exhibited a potent
retardation or inhibition of neurodegeneration in the PC/RS cortex induced
by MK-801. 5 Accordingly, the conmpounds (I) of the present invention are
useful for the treatnent of Al zheiner's disease or schizophrenia, as a
medi cine for the prevention and treatnegt of neurodegenerative di seases on
the basis of inhibitory effect on neurodegeneration, through the 10

di fferent nechanismfromthat of the current nedicines for the inprovenent
in neural hypofunction via the activation of cholinergic function. Usage
Of Conpoundsu@bdéhenkmatitvieon dAselizdisci ne The ycorpeunds ofadrhieifsararda (1)
can be used as a 15 nedicine for the prevention and treatnent of 16

neur odegenehabugd diseasess. ofhey qardieceathll naatier et ré heough amyutefs,oral,
parenteral and intrarectal routes, preferably oral route. The dosage

t her eof nmapredeyabdgpendang eoutke adniThiest balsiage I @lhededd Na&Of WHiseases
to 5 be treated, synptonfage of patients, deal node (prevention or

treat ment) degtadinubni thies adadalilsy riaft 10n0kou@ ] 0 kimisk ¢/fdap.sdisferabl y
0.02 to 5 ny/ kg/ day, which nay be administered at one tinme or dividedly in
several tipesitréheedonuouitsndfaddient opatients) aanlbacdsed @ew@nti®n

nmedi cine for the prevention and treatnent of neurodegenerative di seases

al one or iprtherégtmet)r etc., but it is usually in 0.01 to 10

mg/kg/day, preferably 0.02 to 5 mg/kg/day, which may be
administered at one time or dividedly in several times.

The compounds of the formula (I) can be used as a

10 medicine for the prevention and treatment of

neurodegenerative diseases alone or in the form of a

pharmaceutical composition, which 1is generally prepared by

mixing with a pharmaceutically acceptable carrier. The

pharmaceutical composition may be in the dosage forms such

15 as tablets, capsules, granules, powders, syrups,
suspensions, suppositories, gels, sustained release
preparations, and injection preparations. These

pharmaceutical compositions can be prepared by a
conventional method. The pharmaceutically acceptable
20 carrier may be any conventional ones, which are commonly
used in the pharmaceutical field and do not react with the
compounds of the present invention. Suitable examples are
lactose, glucose, mannitol, dextrin, starch, corn starch,
sucrose, polysaccharide, magnesium aluminometasilicate,

25 synthetic aluminum silicate, crystalline cellulose, sodium



phar maceuti cal conposition, which is generally prepared by mxing with a
phar maceutically acceptable carrier. The pharnaceutical conposition may be
in the dosage forms such 15 as tablets, capsules, granules, powders,
syrups, suspensions, suppositories, gels, sustained release preparations,
and injection preparations. These pharfaceutical conpositions can be
prepared by a conventional method. The pharnaceutically acceptable 20
carrier may be any conventional ones, which are commonly used in the
pharmaceutical field and do not react with the conpounds of the present

I nventi on. c8ubbxigive texydelanlase, | ad2058.ung! UGS o SRYH Pl ce dEXISd &,
starch, corn starch, sucrose, polysaccharide, nagnesium

al um noret agdrosgibeopsd Syarkeli G o WHINIRR Ay, Gfatgtaldd e, cald ul ose,
sodi um 17 car boxynet hyl cel | ul ose, cal ci um carboxynet hyl cel’l ul ose,

hydr oxypr ogglL astiar, ch acia@n agX ¢ haREe yeHdpss1 Jatiyl ! | ul0se. s sl Atidkg
acaci a, hydroxypropyl cel | ul ose, Iomﬁgﬁﬁgﬁﬁtuted hydroxypropylcéﬁ%d?%se,

hydr oxypr opyirekkprephi1¢ea3e1 cRRl,Y hy IR IREHAkd ’ce‘l‘ll&i"dbéleyl \;?Al hol,

| i ght anhydrous “silicic acid, magnésium'stearate, talc, carboXyvin

S . . bi i r, s i | f at e,
pol ymer, titanhprrexidaonsor bi banyhahty achf-gste! i%ﬁé%@yceaﬁg{déraﬂgn,

glycerin, glycerin fatty acid ester, “purified |anhol

pol ysor bat g 1486£000g1d0 vVREEHABRL &mOi lor MGt d | quid) par afdd ny, WAiLE 1
petrolatum nonionic surfactant, propylene glycol, and water.
polymer, titanium oxide, sorbitan fatty acid ester, sodium
lauryl sulfate, glycerin, glycerin fatty acid ester,
purified lanolin, glycerogelatin, polysorbate, macrogol,
10 vegetable o0il, wax, liquid paraffin, white petrolatum,
nonionic surfactant, propylene glycol, and water.

Liquid preparations may be in the form, which is
dissolved or suspended in water or other appropriate medium
when used. Further, tablets and granules may be coated in

15 a conventional manner. In the case of suppositories, the
base for them includes cacao butter, glycerin saturated
fatty acid ester, glycerogelatin, macrogol, etc., and in
the preparations, a surfactant or a preservative may
optionally be added. Injection preparations may be

20 prepared by dissolving a physiologically acceptable acid
addition salt of the compound of the formula (I) in
distilled water for injection or physiological saline, and
thereto may be optionally added a solubilizer, an isotonic
agent, a pH adjusting agent, a buffering agent, a pain-

25 reducing agent or a preservative.



Liquid preparations may be in the form which is dissolved or suspended in
wat er or other appropriate nedium when used. Further, tablets and granul es
may be coated in 15 a conventional nmanner. In the case of suppositories,
the base for themincludes cacao butter, glycerin saturated fatty acid
ester, glycerogelatin, nmacrogol, etc., d in the preparations, a
surfactant or a preservative may optionally be added. Injection
preparations may be 20 prepared by dissolving a physiologically acceptable
acid addition salt of the conpound of the formula (1) in distilled water
for inection omnahsilagiaaluspldnecoadlsit IShe! fayRiRe 100! | onal Ly, added
a solubilizer, an isotonic agent, a pH adjusting agent, a ffering agent,
a pai n- 25theduci@BEEHr Fhd PseReliyatiye,sl8,T har aceuti cal .,
conpositions may usually contain the ct(()rr%oaﬁd (r)lf r%t%ﬁtg"%oral aeok%e)nctaslrén
active i ngeadiurith oANaANMPHALLOhH at | "% % by wel gt prefgrably
0.05 - 70 % by wei ght. These pharnaceutiEE% Q%Q %g}t 5%?6%§§1§ 6béﬁ%nally
contain other ¢henrapgutiheally e&f [ nds., P ratjon_ _The
phar nmaceut i cal co%@osit?ons of gﬁﬁﬁ%e ?gfﬁggggglg?%e %&@@%ﬁ%#bﬂnand“ay
treat gent ghrhsunedegengratd e, di s 10 i.ng to.the present.

{3 ? aq’he (?glﬁfls h tﬁ%%ggghtgcgﬁl_%y efej:secr]cj_ve

invention are illusfrated by t OW ng prepara
compounds.

Preparation
The pharmaceutical compositions of the medicine for
the prevention and treatment of neurodegenerative diseases
10 according to the present invention are illustrated by the
following preparations.
Preparation 1: Capsules:
3-(5-Methyl-1,2, 4-oxadiazol-3-yl) -

5= (3-methoxyphenyl) -1, 6-naphthyridin-

15 2 (1H) -one 5 g
Corn starch 57 g
Lactose ' 10 g
Crystalline cellulose 25 g
Hydroxypropylcellulose 2 9g

20 Light anhydrous silicic acid 0.5 g
Magnesium stearate 0.5 g

Amongst the above components, the active ingredient,
corn starch, lactose and crystalline cellulose are blended,
and thereto is added hydroxypropylcellulose being dissolved

25 in water, and the mixture is kneaded, dried and granulated.




Préparation 1: Capsules: 3-(5-Mthyl-1, 2, 4-oxadiazol -3-yl)-

5- ( 3- net hoxyphenyl ) -1, 6-naphthyridin 15 2(1H -one 5 g Corn starch 57 ¢
Lactose 10 g GCrystalline cellulose 25 g Hydroxypropylcellulose 2 g 20
Li ght anhydrous silicic acid 0.5 g Magnesium stearate 0.5 g Anongst the
above conponents, the active ingredient;gcorn starch, |actose and
crystalline cellulose are blended, and thereto is added . .
hydr oxypropyl cel | ul ose being dissolved 25 in water, and the mixture is
kneaded, dried and granulated. 19 To these granules are added magnesium
stearate afid |tighte gmhydiess aid i addeacinthgand ninkedceIngse ane fildwed in
1000 capsules to prepare the capsule preparations weighing 100 ng each. 5
Pr epar at i omnRydEaisetsd:l i 3o ardvRt d nidekt OXadiazdl a3 VEdTled in 1000

5- (3- nmet hoxyphenyl ) -1, 6-napht hyridin- 2(1H)-one 5 g Corn starch 20 g 10
Lact ose 19cgpsQlest ald i peepekbultdze ddbdile preparations weighing 100

mg each.
5 Preparation 2: Tablets:
3-(5-Methyl-1,2,4-oxadiazol-3~yl) -

5-(3-methoxyphenyl) -1, 6-naphthyridin-

2 (1H) -one 5 g
Corn starch 20 g
10 Lactose 19 ¢
Crystalline cellulose 10 g
Hydroxypropylcellulose 5 g
Low-substituted hydroxypropylcellulose 10 ¢
Magnesium stearate 0.5 ¢
15 Light anhydrous silicic acid 0.5 g

Amongst the above components, the active ingredient,
corn starch, lactose, low-substituted hydroxypropyl-
cellulose and crystalline cellulose are blended, and
thereto is added hydroxypropylcellulose being dissolved in

20 water, and the mixture is kneaded, dried and granulated.
Thereto are added magnesium stearate and light anhydrous
silicic acid, and the mixture is compressed to give tablet
cores having the active ingredient weighing 5 mg content
(alternatively indicated as the weight of 70 mg each

25 tablet). Then, said tablet cores are coated to form film-



Hydr oxypropyl cel lulose 5 g Low substituted hydr oxypropyl cel I ul ose 10 g
Magnesi um stearate 0.5 g 15 Light anhydrous silicic acid 0.5 g Anongst the
above.conponents, the active ingredient, corn starch, |actose,

| ow-substituted hydroxypropyl- cellulose and crystalline cellulose are

bl ended, and thereto is added hydroxyppgpyl cel | ul ose being dissolved in 20
water, and the mxture is kneaded, dried and granulated. Thereto are added
magnesi um stearate and |ight anhydrous silicic acid, and the mXxture is
conpressed to give tablet cores having the active ingredient weighing 5 ng
content (abberdati valyldidi cased as theowslaht c8h170 WE@RLN 25 L;sag{éat)
Then, said tablet cores are coated to formfilm 20 coated tablets by a

convent i onalydretdypdopyaineg Y daXVARRY,| m@a&&g LUl 086 £ PBGHOI ;i dd t ani um
oxide, talc and light anhydrous silicic acid. reparatlon 3: 1 % Powders:

S 3-(5- Met hpllcl a2dd1Qx@d a2@lyd3-ods) -s 13- E-dmethexyphenyl) - 1, 6- napht hyri di n-
2(1H)-one 5 g Corn starch 150 g Lactose 250 g 10 Fwdroxypropylcellulose
20 g Lighprapaydiows Si:l ilcisc ReidkrE2 J

5 3-(5-Methyl-1,2,4-oxadiazol-3-yl) -

5= (3-methoxyphenyl)~1, 6-naphthyridin-

2 (1H) -one 5 g
Corn starch 150 g
Lactose 250 g
10 Hydroxypropylcellulose 20 g
Light anhydrous silicic acid 75 g

In a conventional manner, above components are blended,
granulated and regulated using a high-shear granulator, and
then thereto is added light anhydrous silicic acid to give

15 1 % powders.
INDUSTRIAL APPLICABILITY

As explained above, the compounds of the formula (I)
show remarked potent retardation or inhibition of
neurodegeneration due to the hypofunction of glutamic acid

20 receptor and also exhibit low toxicity, and hence, it can
be used for the prevention and/or treatment of
neurodegenerative diseases such as Alzheimer's disease or
schizophrenia in mammals (including human beings) as a
medicine for the prevention and treatment of

25 neurodegenerative diseases.




In"a conventional nanner, above conponents are blended, granulated and
regul at ed. usi ng a hi gh-shear granulator, and then thereto is added |ight
anhydrous silicic acid to give 15 1 % powders. | NDUSTRI AL APPLI CABI LI TY As
expl ai ned above, the conpounds of the formula (1) show remarked potent
retardation or inhibition of neurodegeperation due to the hypofunction of
glutam c acid 20 receptor and also exhibit low toxicity, and hence, it can
be used for the prevention and/or treatnment of neurodegenerative diseases
such as Al zheimer's di sease or schizophrenia in mammal s (i ncl udi ng human
beings) as a nedicine for the preventLamvand treatnent of 25
neur odegener ative diseases. 21 CLAIM5 1. A nedicine for prevention and
treatment of neurodegenerative diseases conprising a 5-substituted-3 5
oxadi azol yl -1, 6- napht hyri di n-2(1H) -one derivative of the follow ng formla
(1): NI whereim (kheddetines arfcaxadipzaladt iBOUP;ankd Rt ich@ndindr ogen
atom a |ower al kyl group, a cyclo-

neurodegenerative diseases comprising a 5-substituted-3-

5 oxadiazolyl-1, 6-naphthyridin-2 (1H)-one derivative of the

following formula (I):

)

wherein:
Het is an oxadiazolyl group;

10 R' is a hydrogen atom, a lower alkyl group, a cyclo-
lower alkyl group, a trifluoromethyl group, a lower alkenyl
group, a lower alkynyl group, a lower alkoxy group, a lower
alkoxy-lower alkyl group, a hydroxy-lower alkyl group, a
substituted or unsubstituted aryl group, or a substituted

15 or unsubstituted heterocaryl group; and

R* is a hydrogen atom, a lower alkyl group, a cyclo-
lower alkyl group, a cyclo-lower alkylmethyl group, a lower
alkenyl group, a cyclo-lower alkenyl group, a lower alkynyl
group, a substituted or unsubstituted aryl group, or a

20 substituted or unsubstituted heteroaryl group,
or a physiologically acceptable acid addition salt thereof.

2. The medicine for prevention and treatment . of



| ower al kyl group, a trifluoronethyl group, a |ower alkenyl group, a |ower
al kynyl group, a |lower al koxy group, a |lower al koxy-lower al kyl group, a
hydr oxy-1 ower al kyl group, a substituted or unsubstituted aryl group, or a
substituted 15 or unsubstituted heteroaryl group; and R2 is a hydrogen
atom a |lower alkyl group, a cyclo- |lowep al kyl group, a cyclo-Iower

al kyl met hyl group, a lower al kenyl group, a cyclo-lower alkenyl group, a

| ower al kynyl group, a substituted or unsubstituted aryl group, or a 20
substituted or unsubstituted heteroaryl group, or a physiologically

accept abl e neciredrdptirteirat isal tdiidwreof .accbrdhey Mesi 61 nemf 0 pheyenti an and
treatnment . of 22 neurodegenerative di seases according to claimi, wherein

Rl is a Cista @ abkgl grlyp, gackd, te €4 &yt oalyiloanaup.q¥ud &L fo C3
al kenyl group, and R2 is a hydrogen aton1 a Clto C4 al kyl group, a C, to

5 C. cycl o&@,kyd 0Oy akersylsuhsiug,utaed or unsubstituted aryl group, or a
substituted or unsubstituted heteroaryl group. 3. The nedicine for

prevention and ®easmantyefrogeeuradegener tinee @i s@asAs gﬁggﬁgdl geta gl aim
2, wherein R is a Cl to C3 al kyl group a%'CB to CA cycloal kyl grdhp, and

10 R25i s achy dyedem latyam gaoégd, t%.C§u@§5¥fu9é8“9ﬂ:auﬁéuEQtlgé eyl kyI
group, a substituted or unsubstituted phenyl group, or substitut

uPsubstltugedubet@&Oar%hb@&qwﬂted4orAdW@$U§H¥%JH@dlHé%@?Héfyl %ﬂﬁnhieatnent
0

3. The medicine for prevention and treatment of
neurodegenerative diseases according to claim 2, wherein R
is a C; to C; alkyl group or C; to C, cycloalkyl group, and
10 R’ is a hydrogen atom, a C, to C, alkyl group, a C, to
C, cycloalkyl group, a substituted or unsubstituted phenyl
group, or a substituted or unsubstituted heterocaryl group.
4, A medicine for prevention and treatment of
neurodegenerative diseases comprising a 5-substituted-3-
15 oxadiazolyl-1, 6-naphthyridin-2 (1H)-one derivative selected
from
3—(5—ethyl—1,2,4-oxadiazol—3—yl)—5—(2—methylcyclo—
propyl) -1, 6-naphthyridin-2 (1H) -one,
3—(5—methyl—l,2,4—oxadiazol-3—yl)—5—(2—methylphenyl)—
20 l,6—naphthyridin—2(1H)—one,
3—(5—methyl—1,2,4—oxadiazol—3—yl)—5—(4—methoxyphenyl)—
1, 6-naphthyridine-2 (1H) -one,
3—(5—ethyl—l,2,4—oxadiazol—3—yl)—5—(2—thienyl)—l,6—
naphthyridin-2 (1H) -one,

25 3—(5—methyl—l,2,4—oxadiazol—3—yl)—5—(4—pyfidyl)—1,6—



neur odegener ati ve di seases conprising a 5-substituted-3 15
oxadi azol yl -1, 6- napht hyri di n-2(1H)-one derivative selected from
3-(5-ethyl -1, 2, 4- oxadi azol - 3-yl ) - 5- (2- net hyl cycl o-
propyl)-1, 6- napht hyri di n- 2( 1H) - one,
3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) - 5- (2- ggt hyl phenyl ) - 20
1, 6- napht hyri di n-2( 1H) - one,
3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) - 5- (4- et hoxyphenyl ) -
1, 6- napht hyri di ne- 2( 1H) - one,
3- (5- et hyl nbphthymiadina20]1H3—dn)e,5- ( 2-t hi enyl ) - 1, 6- napht hyri di n- 2( 1H) - one,
25 3-(5-nmethyl -1, 2, 4-oxadi azol - 3-yl )-5-(4-pyridyl)-1,6 24 manufacture of a
nedi ci ne for prevaBHeahyad 1 eatorenti o1 TBUFI0degenarapi Ve gl seases. 8.
Use of the conpound according to any one of clains 1 to 5 wherein the
neur odegenerahithg rdicseae 1iH5 -Alrie)ei mer's 5 di sease or schi zophrenia. 9. A
nmet hod for prevention and/or treatnment of neurodegenerative di seases of a
manmal whi ch codpr(i3seshyadi, i, st-@)xaa 376 1effaait)i-ve. emunto Q1 fpnpound
according to any one of clains 1 to 4, to said mammal 1 n nee such 10
prevemnst i on lagehaphthgatikgnt- 20f Hewredegener ati ve di seases. 10. A net hod
for prevention and/or treatnment of neurodegenerative di seases of a nmamal
mhichdponprises3-q@nﬁg&a@Qqug,qnd%ga%gg§yi5uyyyn54ﬁ3jdgiﬂyygﬁgﬂyﬁ)_
accordi ng

1, 6-naphthyridin-2 (1H) -one,

3—(3—methyl—1,2,4—oxadiazol—5—yl)—5—(3—methoxyphenyl)—
1, 6-naphthyridin-2 (1H) -one,
10 3—(3—ethyl—l,2,4—oxadiazol—5—yl)—5—(4—methoxyphenyl)—
1, 6-naphthyridin-2 (1H) -one,
3—(3—ethyl—l,2,4—oxadiazol-5-yl)—5—(4—pyridyl)—l,6—
naphthyridin-2 (1H) -one, and
3—(3—cyclopropyl—1,2,4—oxadiazol—5—yl)—5—(3—thienyl)—
15 1, 6-naphthyridin-2 (1H) -one,
or a physiologically acceptable acid addition salt thereof.
5. A medicine for prevention and treatment of
neurodegenerative diseases comprising 3-(5-methyl-1,2,4-

oxadiazol—3—yl)—5—(3—methoxyphenyl)—1,6—naphthyridin—2(lH)—

20 one or a physiologically acceptable acid addition salt
thereof.
6. Use of the compound according to any one of claims 1

to 4 for the manufacture of a medicine for prevention and
treatment of neurodegenerative diseases.

25 7. Use of the compound according to claim 5 for the




to claim5, to said manmal in need of such prevention 15 and/or treatnent
of neurodebenerative di seases. 11. The nmethod for prevention and/or
treatment according to claim9 or 10, wherein the neurodegenerative
disease is Al zheiner's disease or schizophrenia. 12. The nmethod for
prevention and/or treatnment according 2Q to any one of clains 9 to 11,
wherein the mammal is human.
manufacture of a medicine for prevention and treatment of
neurodegenerative diseases.
8. Use of the compound according to any one of claims 1
to 5, wherein the neurodegenerative disease is Alzheimer's
5 disease or schizophrenia.
9. A  method for prevention and/or treatment of
neurodegenerative diseases of a mammal which comprises
administering an effective amount of the compound according
to any one of claims 1 to 4, to said mammal in need of such
10 prevention and/or treatment of neurodegenerative diseases.
10. A method for prevention and/or treatment of
neurodegenerative diseases of a mammal which comprises
administering an effective amount of the compound according
to claim 5, to said mammal in need of such prevention
15 and/or treatment of neurodegenerative diseases.
11. The method for prevention and/or treatment according
to claim 9 or 10, wherein the neurodegenerative disease is
Alzheimer's disease or schizophrenia.

12. The method for prevention and/or treatment according

20 to any one of claims 9 to 11, wherein the mammal is human.



