3- OXADI AZOLYL- 1, 6- NAPHTHYRI DI NE DERI VATI VES The presgnteiivdent i on
relates to a 3- oxadlazolyl 5,6,7,8- tetrahydro-1, 6- naphthyrldlne,ﬁerlvatlve
whi ch”i s useful as a nmedicine, a process for preparlng t he same, use of

. the sane as a nedicine, and an internediate thereof.

" Benzodi azepi ne ' (BZP) conpounds such as di azepam have w dely been used as
anxiolytic drugs or in the treatnent of insomia. However, these conpounds
show various side effects such as atlaxia, sleepiness, nuscul ar rel axation,
or deterioration of recognition or reflex novenent,.and they al so have
various defects, for exanple, they cause drug-resistance or drug-dependence

in patients. In order to solve these roble liﬁﬂgﬁﬁf G@ge been made on
non- benzodi azepi ne  3EADNEORY - h§- WH]TH¥R{ ROAPNVGES i n the
brain. Sueh non- benzodi azepi ne conmpounds having the
foll owi ng fornul ae are di scl osed i n Journal of Medicinal Chemstry, Vol.

34, p. 2060 (1991). [err] err] h dr.oge Rb to Rd
are each, for exa eoreéenf‘re’cWﬁm@r’bdﬁ dt@[%rélo gpgfﬂtégg%ﬁ
met hoxy qe?ré?\ydro 1,6- naphthyndme derivative which is useful as a

medicine, a process for preparing the same, use of the same as a

medicine, and an intermediate thereof.

Benzodiazepine (BZP) compounds such as diazepam have

" widely been used as anxiolytic drugs or in the treatment of insomnia..
However, theée compounds show various side effects such as ataxia,
sleepiness, muscular relaxation, or deterioration of iecognition or
reflex }ﬁovement, and they also have various defects, for example,
they cause drug-resistance or drug-dependence in patients. In -order
to solve these problems, studies have been made on non—benzodlazep:me
compounds having affinity fof ‘BZP receptor in the brain.

Such - non-benzodiazepine compounds

having the following formulae are disclosed in Journal of Medicinal
Chemistry, Vol. 34, p. 2060 (1991).

Re N N N—N
7Nl ) R
/ Rd / Y
RCJ%/N O N K /)
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wherein R, is hydrogen atom, Ry, to Ry are each, for example, a

methyl group, and R, is, for example, a methoxy group. -



2 The present invention provides a 3-oxadi azol yl -
5,6,7.8-tetrahydro-1, 6-naphthyridine derivative of the follow ng fornula
(I') or a pharmaceutically acceptable acid addition salt thereof, which has
an affinity for benzodi azepine receptor and is useful as a nedicine. [err]
wherein Het i-s an oxadi azole ring, R err] is hydrogen atom an acyl group,
a lower alkyl group or a group of the fornmula: -CHerr]Rerr]" (in which
Rlerr]' is a cycThe|pyeserd! kylegtdan, paovides alXeowadipaniyl-a | ower
al kynyl 0 e )1 @&n r ' r l,C grou

ynyl 96 06py . B emawawl 3n ng@xkpg{rfa'{)ng d ELPAGHTC roup)

Rlerr] is a grou a ower roup, ower al kenyl
group, a f%%\k‘?wh‘l‘ﬂly?@?m‘&ﬁ)dﬂ) an aryhamwt%&iérwwbﬂ@ group, a
h?Logeno é@ﬂ@ra@?ktioﬂﬂﬁﬁ?% t?ek@&@r RhkO Ynd OVt 2 Kdh 1G5 G- la | ower

al koxy gr ower al kenyl oxy enoxy up or a |ower

al kyl t hi & %‘5)%%% TP LD ¢Bht ?’8‘3 % ‘é%%’g g‘t?‘ﬂmdﬂ’& ‘tion salt

t her eof . The invention also provides a process for preparing the
compound of the fornula (1), as |ater-described, and a pharmaceuti cal
conposi tion containing said conpou '- an active ingredient and a
pharmaceutical |l y acceptmbl ¢ € Accordlng to other aspects the
I nvention provides a cgﬁp 'ovghfo (1), or a

pharmaceutical ly accept abl hereof for use Zs a pharmaceutical and
use of such a conpound, or a phzrna eutically acceptable acid addition salt

thereof, -in the preparation of medi canent having a benzodi azepi ne

receptor binding capacity.
wherein Het is an oxadiazole ring, R, is hydrogen atom, an
acyl group, a lower alkyl group or a group of the formula:
-CH,R, ' (in which R, ' is a cyclo-lower alkyl group, a
lower alkenyl group, a lower alkynyl group, henzyl group,
an aryl group or a heteroaromatic group), R, 'is a lower
alkyl group, a cyclo-lower alkyl group, a lower alkenyl
‘group, a lower alkynyl group, an aryl group, a’
heteroéromatic group, a halogeno-lower alkyl group, a .
lower alkoxy-lower alkyl group, a lower alkoxy group, a
lower alkenyloxy group, a phenox& group or a lower
alkylthio group, or a pharmaceutically acceptable acid
addition salt thereof. |

The invention also provides a process for preparing
the compound of the formula (l),'as later described, and a
pharmaceutical composition containing said compound as an
active ingredient and a pharmaceutically acceptable
additive.

According to other aspects the invention provides a
compound of the above formula'(l), or a pharmaceutically
acceptable salt thereof for use as a pharmaceutical and
use of such a compound, or a pharmaceutically acceptable
acid addition salt thefeof, in the preparation of a
medicament Naving a benzodiazepine receptor binding
capacity.



- 3- According to a further aspect, the invention provides a
synthetic internedi ate for preparing the conpound of the fornmula (1) as
|'at er ‘descri bed. The conpounds of the present invention have
the above formula (1), but are nore preferably conmpounds of the formula (1)
wherein Het is 1,2, 4-oxadi azole ring or 1,3, 4-oxadiazole ring, Rerr]. is a
group of the fornmula: -CHerr]Rerr]a, Rerr]' is an aryl group or a
hetero- aromatic group, R2 is a |ower al kyl group, a cyclo-Ilower alkyl
group, a lower alkenyl group, an aryl group, a heteroaronmatic group or a

| ower al koxy group. Particularly preferable conpounds of the present

i nvention are conppestiifg o hhAniteeMiksgedt] ) thahafvehflicheprdvided a3, 4- oxadi azol e
ring, Rlerr] is a group of the formula: -CHerr]Rerr]', Rerr]" is phenyl

group or sgnphetiy! ingsenediatdstdrt pregafig kheOcgmpurer b Sorndtdal S an
al kyl group having 2 to 3 carbon atons; cycl opropyl group or mnethoxy

group. (I) as latdpr@eabeibedhe specification, the terns "I owner
al kyl ", "l'ower al koxy" and. "l ower al kylthio" denote straight chain or

branched chain al kyl, al koxy and al kylthio having 1 to 5 carbon atons,
respectively. The terns "lower al kenyl", "lower alkynyl"™ and "I ower _
al kenyl oxy" denofffestompghindshaff ther piesant ireeéntibai haed Kheyabowekynyl, and

al'’kenyl oxy having 2 to 5 carbon atons, respectively. The term "cyclo-|ower
al kyl " déownuka (chlutoat&yhohavpnajembho compotingds af ot fatmulaadi)l " group
may be, for exanple, a straight chain or branched chain
. wherein Het is 1,2,4-oxadiazole ring or 1,3,4-oxadiazole ring, Ry is

a group of the formula: -CHyR4', Ry' is an aryl group or a hetero-

aromatic group, Ry is a lower alkyl group, a cyclo-lower alkyl group,

a lower alkenyl group, an aryl group, a heteroaromatié"group or a
lower alkoxy group. Particularly preferable compounds of the
present invention are compounds of the formula (1) wherein Het is
1,3,_4-oxadiazole ring, Ry is a group of the formula: <CHoR ¢*, R{'“is
phenyl group or a phenyl group substituted by 1 to 2 halogen atorhs.
Ro is an alkyl group havihg 2 to 3 carbon atoms, cyclopropyl group ‘or
methoxy group.

Throughout the specifi(:ation', the terms "lower
alkyl", "lower alkoxy" and “lower alkylthio" denote straight chain or
branched chain alkyl, alkoxy and alkylthic having 1 to 5 carbon
atoms, respectively. The terms "lower alkenyl", "lower alkynyl™ and "lower
alkenyloxy" denote straight chain or branched chain alkenyl, alkynyl,
and alkenyloxy having 2 to § carbon atoms, respectively. .The texrm
"cyclo-l'owe_r alkyl* denotes  cycloalkyl having 3 to 6 carbon atoms.
The “acyl" group may be, for example, a straight chain or branched chain
alkanoyl having 1 to 5 carbon atoms, benzoyl or naphthoyl. The "aryl



al kanoyl having 1 to 5 carbon atons, benzoyl or naphthoyl. The "aryl
4 . groyp” may be, for exanple, a phenyl group or naphthyl group, and these
groups may optionally have 1 to 5, preferably 1 to 3, substituents each
i ndependent|ly selected froma halogen atom a |ower al kyl group, a
trifluoromethyl group, a lower al koxygroup and a nitro group. The
"heteroaromati,c groyp” i.ncludes 5-_or, 6- ne matic group
cont ai ni FF°MR o“%yhg’@ergafoﬁﬁa‘g%fee'ctaecpr?% é?f}'ﬁ? pfé"b%ﬁ%%@é’gn or sul fur
atom fogrexanpland tihieseygrobps yhay pyptibnaidlohawyaA® W, and t hese
het er oar QRld & ANGHAS BRY OBLEOAINERach | hdergdiiRditiyent s each

y sel ecte

independé’nt frobm a hal ogen atom a |ower al kyl” group, a
trifl uor eesiestedfFep anhalogenertem kL grfuPlkyl 9TO0URe 3phar maceutical |y
accept ablg- a0 btdithyangeshps #f1dher cormsndardul) a1 .a hdtrexanple, salts

w th an inorgani ¢ agi e. g. hydrochl oride, df obr.omd d dr oi odi de,
sul fate, hé’ﬁ’@ c‘i‘retgﬁf’ggo'ﬂ%?hc a‘-?F%‘f%arﬁr%:cr%%#e (aegg. %gxré%at e, mal eate,
f umar at e meidearal theteaohabratial gitayp ckantaigyingrd rte € benzoate,

met hane- ?}Elalge%% ttgjmst WHLALEN: from a ng%ﬁ?%rpfof hgapgsent invention

may be prepare y “vari ous processes as ned bel ow. Process 1
Anong t hetsenpdianiexampleof thienyk e sErryd nREISHY Y IRF conpound of the

formul a (l)xazd1§1',] and these heteroaromatic groups may optionally
have 1 to 2 substituents each independently selected from
a halogen atom, a lower alkyl group, a trifluoromethyl
group and a lower alkoxy group. ,

The pharmaceﬁtically acceptable acid addition salts
of the compounds (] ) are, for example, salts with an
inorgaﬁic acid (e.g. hydrochloride, hydrobromide,
hydroiodide, sulfate, phosphate) or salts with an organic
acid (e.g. oxalate, maleate, fumarate, malonate, lactate,
malate, citrate, tartrate, benzoate, methane-sulfonate,
tosylate).

The compounds of the present invention may be
prepared by various processes as mentioned below.

Process 1

Among the compounds (! ) of the present invention,

the compound of the formula (la):

o | (1a)

where R, is the same as defined above, and R, is a group
other than



where R err] is the sane as defined above, and R2 is a group other than
- b- a lower alkylthio group can be prepared by subjecting a conpound of

the fornul a (rr): Jerr] wherein R err]' is the sanme as R err] except

a lower alkylthio group, and R err] 1is the sane as defined above, to
I nt ranmol ecul ar cycl odehydrati on.

This cyclization reaction is

usual ly carried out by treating the conpound (II) with a dehydrating agent.
The dehydrating agent is, for exanple, a conbination of a phosphorus (111)

conpound
a phosp
oxychl or
phosphor

be carri €@

out in a
i ncl udes,
hydr ocar
di chloro
either a

(e.g. triphenyl phosphine, ®8c.) and a dial kyl azodi carboxyl at e,

horus (V) conpound (e.g. pol yphosphoric acid, phosphorus

ide, etc.), but is preferably a conbination of a
uslglll ﬁ&ﬂgound and a di al kyl azogycarbox |l ate. The reaction may
A efl Jeﬁ Pdi ] CRBROUICREri ed
NH rog %vgnt whi ch does not affect the reaction. The sol vent
t?%r 84 ethers (e.g. tetrahydrofuran, dioxane), aromatic
bons (e.g. benzene, toluene ) and hal ogenated hydrocarbons (e.g.

1 GEQHP o aR tiﬁhdmepar@o

or

met-hane, chl or dRqr CONHNHCORI{tese sol vents can be used
lone or in a mxt eq t or nore solvents. Wen the reaction is
N

| o () -
! |

wherein R,' is the same as Ro except a lower alkylthio group, and Rj
is the same as defined above, to intramolecular cyclodehydration.
This cyclization reaction is usually carried out by treating
the compound (lI) with a dehydrating agent. The dé};ydrating agent
is, for example, a combination of a phosphorus (lll) compound (e.g.
triphenylphosphine, etc.) and a dialkyl azodicarboxylate, or a ‘
phosphorus (V) compound (e.g. polyphosphoric acid, phosphorus
oxychloride, etc.), but is preferably a combination
of a phosphorus (lll) compound and a dialkyl azodicarboxylate. The
reaction may be carried out in a solvent or without a solvent, but is
usually carried out in an inert solvent which does not affect the
reaction. The solvent includes, for example, ethers (e.g.
tetrahydrofuran, dioxane)., aromatic hydrocarbons (e.g. benzene,
toluene ) "and halogenated hydrocarbons (e.g. dichloromethane,
chloroform )« ' These solvents can be used either
alone or in a mixture of two or more solvents. When the reaction is
carried out by using a combination of a phosphorus (lll) compound
and a dialkyl azodicarboxylate, the reaction is preferably carried
out in the presence of a base. The base includes organic bases such

as triethylamine, tributylamine, diisopropylamine, N-methyl-



carried out by using a conbination of a phosphorus (I1l) conpound and a
di,al kyl; azodi carboxyl ate, the reaction is preferably carried out in the
presence of a base. The base includes organic bases such as triethylam ne,
tributyl am ne, diisopropylam ne, N-nethyl-

-6 - nor phol i ne and pyridi ne. The reaction
tenperature varies according to the type of the starting
conpound, but is usually in a -6- range of O[err]C to 110[err]C,
preferably in a range of O[err]Cto 70[err]C. Wen t he

compound of the fornula (11) wherein Rlerr] is hydrogen atomis
used in the reaction, the conpound (Il) may be protected by a

sui tabl e mogsleslindg LIy MalinB.can be rgEVadcEbh leriperature varies
cyclization reaction. The protecting group is, for exanple, a |ower

al kanoyl alfmdirfge.t@-théoglpd Bf ehe. staegiy ! campedndettiut)is BshaNE!in a
al koxycar bonyl group and benzyl oxycarbonyl group. The cyclization

reactionrangb of PPOswhon0C( ptdferaiyHAvAGan@ 8f dFel t/70°C. When

azodi carboxyl ate is a novel reaction. Process 2 .

Anong t héhe copuipodsd( bj thé formula ¢HprwhéersianRy ois, hydegen atom is conpound

of the fornula (1) wherein Rlerr] is a lower alkylthio group -

giﬂeﬁg ph%g?:?ﬂtﬁé r@altigR e #fe LBnIPUUMY () thay 58 |Mtdded BFH ON
suitable protecting group which can be removed after the

N-N

cyclization reaction. The protecting group is, for example, a lower
alkanoyl group (e.g. formyl group, acetyl group, etc.), a lower
alkoxydarbonyl group and benzyloxycarbonyl group. The cyclization
reaction with a phosphorus (lll) compound and a didlkyl
azodicarboxylate is a novel reaction.
Process 2

Among the compounds (I) of the present invention, the

compound of the formula (I) wherein R, is a lower alkylthio group

can be prepared by a process as shown in the following reaction

scheme.
: Y
1~ CONHNH, R4
N ~
N0 NSO
H & |
—N
Ril /»\
N 0~ "SRy
————————— )



-7 - wherein Rerr]" is a lower alkyl group, Mis sodiumor potassium
and Rerr] is the sane as defined above. The conmpound (1) is
reacted with carbon disulfide in the presence of a base according to the
met hod di scl osed in Journal of Heterocyclic Chem stry, Vol. 19, p. 541
(1982) to give the conpound (2), and then, the conpound (2) is reacted with
an al kylating agent (e.g. a |ower alkyl halide.) according to the nethod
di scl osed in Journal of Indian Chemzal Society, Vol. 68, p. 108 (1991) to
give the conpound (1a') which is a conpound of the formula (1a) wherein R2
is a lower alkylthio group. When Rl err] in the conpound (I) is a hydrogen
atom it may be protected by a suitable protecting group, which nay be

renoved ajiheireinn®RJ"eRC hi RIWeraalkyn gkdieh,aRPYE sBHARE SGr éotﬁéﬁ@ﬂ?ﬁarﬁ Ry
Anong the conpounds (l) of the présent invention, the conpound of the

formul a (jsbjhe ggrrye] as de iné\ﬁ'eﬁ'ﬁd‘v@ Rlerr] is a group other than a |ower
al koxy group, a |l ower aﬁ kenyl oxy group, phenoxy group and a [ ower

B LTS, 9008 e b (1S, RORLcR i AN o cpar
presence of a base according to the method disclosed in Journal of
Heterocyclic Chemistry, Vol. 19, p. 541 (1982) to give the compound
(2), and then, the compound (2) is reacted with an alkylating agent

| (e.g. a lower alkyl halide)) according to the method disclosed in
Journal of Indian Chemical Society, Vol. 68, p. 108 (1991) to give
the compound (1a’) which is a compound of the formula (1a) wherein
Ry is a lower alkylthio group. When Ry in the compdéund (l) is a
hydrogen atom, it may be protected by a suitable protecting group,
which may be removed after the reaction, as in the above Process
1 ’
Process 3

Among tﬁe compounds (I) of the present invention, the

compound of the formula (Ib):

O-N

\
NSo (Ib)

H
wherein Ry isagmpotertin - a lower alkoxy group, a lower

alkenyloxy group, phenoxy group and a lower alkylthio group and Ry

is the same as defined above, can be prepared by subjecting a

compound of the formula (lll):



-8 - Jerr] wherein R err]"" is the sane as R err] other than a

| ower al koxy group, a |ower alkenyloxy group, phenoxy group and a | ower

al kyl thi o group, and R[err] is the sanme as defined above, to

i nt ranmol ecul ar cycl odehydrati on. In addition, anmong the compounds (1) of
the present invention, the conpound of the formula (lc): [err]

wherein Rlerr] is a group other. than a |ower al koxy group, a |ower

al kenyl oxy group, phenoxy group and a |ower alkylthio group, and Rerr] is
t he same as defined above, can be p8epared by subjecting a conpound of the

ernuIa (1Vv): [err] -9 -
o i
) N .Rz
RFN l N O( \[r
N0 NH ()
I
H

wherein Rp" is the same as ‘R; other than a lower alkoxy group, a

lower alkenyloxy group, ‘phenoxy group and a lower alkylthlo

‘group, .- and Ry is the same as defined above, to .

intramolecular cyclodehydration. )
In addition, among the compounds (I) of the present invention,
the compound of the formula (lc):

: N-=O
I .
l}l 0 (Ic)

H
wherein Ro isagmpother than a lower alkoxy group, a lower
alkenyloxy group, phenoxy group and a lower alkylthio group, and Ry
is the same as defined above, can be prepared by subjecting a

compound of the formula (IV):

NH

Ry
N0 (V)

l
H



wherein R err] and Rerr]"' are the sane as defined above, to
i ntranol ecul ar cycl odehydrati on. The cyclization reaction of the
conpound (111) and the conpound (1V) may be carried out by treating the
conpound with a dehydrating agent, usually wiith heating in a suitable
sol vent which does. not affect the reaction. The sol vent includes, for
exanpl e, aromati c hydrocarbons (e.g. benzene, toluene, xylene ) and ethers
(e.g. tetrahydrofuran, dioxane). These -sol vents may be used
either alone or in a mxture of one-8r nore solvents. The reaction
tenperature varies according to the type of the starting conmpound, but it
Is usually in a range of 50[err]C to 150[err]C, preferably in a range of
80[err]Cto 120[err]C. Wen the conpound (I11) and the conpound (IV)
wher ei n RwhefeinsRhyandden' atothasamses define@abovesaét i ons, the conpound
(1) and the conpound (1V) may be protected by a suitable protecting
group, whiintracawlelcelareayctstietfyidestiome cycli zation reaction. The protecting
group includes, for exanple, a | ower al kanoyl group (e.g. fornyl group,
acetyl group), The ayclivetiormalrkasycardiotlyé cpmppuadd (idl)bandyihexycar bonyl
group. Process 4 Anong the conpounds (Ié_@of the present invention,
a conpounccoshpourdf @Vinmay bebganedr euh by tneatingstae | casnpaulindx with @aup, a
| ower al kenyl oxy group, phenoxy group or a | ower alkylthio group and
Rlerr] is detydratingaageet, uedaé)bcwith daeatirg pine pasditabje reclventgvbichconpound
of the formula (V): -10-. [err]

does not affect the reaction. The solvent includes, for example,

aromatic hydrocarbons (e.g. benzene, toluene, xylene ) and ethers
(e.g. tetrahydrofuran, dioxane). These sblvents
may be used either alone or in a mixture of one or more solvents.
The reaction temperature varies according to.th'e ';-ype- of the
starting compound, but it is usually in a range of 50°C to 150°C,
preferably in a range of 80°C to 120°C. When the compound _(_l]l) and

the compound (IV) wherein R4 is hydrogen atom are used in these

reactions, the compound (lll) and the compound (V) may be
protected by a suitable protecting group, which can be removed
after the cyclization reaction. The protecting group includes, for
example, a lower alkanoyl group (e.g. formyl group, acetyl group),

- a lower alkoxycarbonyl group and a benzyloxycarbonyl group.

Process 4

Among the compounds (l) of the present invention, a
compound : of the formula (Ib) wherein R, is a lower alkoxy group, a
lower alkenyloxy group, phenoxy group or a lower alkylthio group
and Ry is the same as defined above can be prepared by reacting a

compound of the formula (V):



wherein Rlerr]"" is a |ower alkoxy group, a |ower alkenyl oxy group,

phenoxy dgroup or a lower alkylthio group, and Rlerr] is the sane as

defi ned above, with hydroxyl am ne according to the nethod disclosed in
Journal of Heterocyclic Chem stry, Vol. 18, p. 1197 (1981). The
reaction is usually carried out in a suitable solvent, for exanple,

al cohols (e.g. nethanol, ethanol ) and water. The reaction tenperature
vari es according to the type of the1ostarting conpound, but it is usually
in arange of 50[err]Cto 90[err]C. Process 5 Anpong the conpounds
(I') of the present invention, a conpound of the fornmula (lc) wherein R err]
Is a lower al koxy group, a |ower al kenyloxy group, a phenoxy group or a

| ower al kylthio group and R err] isYhe gane as defined above can be
prepared according to the pecl d in Synthesis, p. 843 (1986),

that is, by subjecting a &bmpeundlof thhe f Berul a” (V1) : [err]
N“~o H - V)
|
H

wherein Rx"" is a lower alkoxy group, a lower alkenyloxy group,

phenoxy group or a lower alkylthio group, and R4 is the same as

defined above, with hydroxylamine according to the method
disclosed in Journal of Heterocyclic Chemistry, Vol. 18, p. 1197
(1981). |

The reaction is usually carried out in a suitable solvent,
for example, alcohols (e.g. methanol, ethanoi) and water.

The reaction temperature varies according to the type of the
starting compound, but it is usually in a range of 50°C to 80°C.
Process 5

Among the compounds (I) of the present invention, 2

compound of the formula (lc) wherein Ry is a lower alkoxy group, a

lower alkenyloxy group, a phenoxy group or a lower alkylthio group

and Rqis the same as defined above can be prepared according to the

method disclosed in Synthesis, p. 843 (1986), that is, by subjecting

a compound of the formula (VI):



wherein R err] and Rlerr]"" are the sane as defined above and Ph neans

phenyl group, to intranolecular cyclization. The cycli zation
reaction nmay be carried out by heating in a suitable solvent, for exanple,
aromati ¢ hydrocarbons (e.g. benzene, toluene, xylene) and ethers (e.qg.

tetrahydrofuran, dioxane). The reaction tenperature varies according to
the type of the starting conmpound, but it is usually in a range of 50[err]C
to 150[err]C, preferably 80[err] C1tl)'120[err] C. The present
conpounds (1) prepared by the above nmentioned processes 1 to 5 may be

I sol ated and purified by a conventional nethod such as chromatography,
recrystallization and reprecipitation. The conpounds (I) of the
present invention nay be obt %@Q@Rehther inafree formor in the form of
an acid addition,salt thereof epehdi ng, for exanple on the type of the
starting conmpoundi+y __’9’? the reaction conditions. The acid
addition salt can b ™n l33a free base by a conventional nethod,
for exanple, by tr ith a base such(¥d al kali metal carbonates,
al kaline earth nmetal carbpnates, alkali netal hydroxiades and al kal i ne
earth netal hydroxides .H The free base can be converted into an acid
addition salt thereof by a conventional nethod, for exanple, '

-1 2- treating it with an inorganic or organic acid. Process for
preparin sStar Ll.ngnCa I in the
above rre%\"?%%é@ %‘r'tca)bgs@zl %%o&%mecgﬁp%%ﬁ‘déﬁ %gggd%%% Ft)ﬁe r@?%%ar ed by a

process a% shown in . s
phenyl group, to intramolecular cyclization.

The cyclization reaction may be carried out by heating in a
suitable solvent, for example, aromatic hydrocarbons (e.g. benzene,
toluene, xylene) . and ethers (e.g. tetrahydrofuran, dioxane ).

The reaction temperature varies according to the type of the
starting compound, but it is usually in a range of 50°C to 150°C,
breferably 80°C to 120°C. .

The present compounds (I) prépared by the above mentioned

processes 1 to 5 may be isolated and purified by a conventional method

such as chromatography, recrystallization.- and reprecipitation.

The compounds (l) of the present invention may be cbtained

either i'n a free form or in the form of an acid addition sait thereof,
depending, fqrexanpleonthetypeofﬂ:estartingcmpoxmdtobeused
and on the reaction conditions.  Tne acid addition salt can be
converted into a free base by a conventional r'ne'_chod, for examplé, by
treating it with a base such as'alkali metal carbonates, alkaline
earth metal carbonates, alkali metal hydroxides-and alkaline éaith
metal hydroxides - The free base can be converted into an acid

addition salt thereof by a conventional method, for example,



the follow ng reaction schene. [err] wherein R is hydrogen
atomor a |lower alkyl group, and Rerr] and Rerr]' are the sane as

defi ned above. The synthesis of the conpound (11) fromthe conpound
(3) may be carried out by reacting the conmpound (3) or a reactive '
derivative at the carboxyl group thereof with a hydrazi de conpound of the
formula: Herr]NNHCOR[err]' (Rlerr]' is the sane as defined above) by a
conventional am dation reaction. -12- Alternatively, a conpound (II)
may al so be prepared by two steps, that is, by reacting the conpound (3) or
a reactive derivative at the carboxyl group thereof with. hydrazine by a
conventional am dation reaction, followed by acylating the product with a
reactive treatingt itveithf an ic@rganig oc erganiofadide f or nul a:

- 13- Rl err]" COOH. . The conpound (3) may be prepared according to
t he nmet hoBrocess for preparing the starting compound

The compounds (ll) used in the above mentioned Process 1
are novel campounds, and can be prepared by a process as shown in
the following reaction scheme.

R'l\ R1\ I

NS COOR N xCONHNH,
l —_— |

N
]
H
\ (1)
Ris JICONHNHCORZ
l
N“~0

H
(in
~wherein R is hydrogen atom or a lower alkyl group, and R¢ and R5'
are the same as defined above.

The synthesis of the compound (ll) from the compound (3)
may be carried out by reacting the compound (3) or a reactive derivative
at the carboxyl group thereof with a hydrazide compound of the
formula: HoNNHCOR;' (Ry' is the same as defined above) by a
conventional amidation reaction.

Alternatively, a compound (lI) may also be prepared by
two steps, that is, by reacting the compound (3) or a reactive
derivative at the carboxyl grbup thereof with. hydrazine by a
conventional amidation reaction, followed by acylating the product

with a reactive derivative of a carboxylic acid of the formula:



di sclosed in Arkiv foer Kem 26 (41), pp. 489-495 (1967) [Chem cal
Abstract Vol. 67, 32611z (1967)], or may also be prepared by other various

processes as described hereinafter. The conpounds (I11) used in
Process 3 are a novel conpounds, and may be prepared by a process as shown
in the followng reaction scheme. [err] (4)

(5 (l) wherein Rerr] and R err]" are the sanme as defined above.

The conpound (I11) may be preparedqlwy. reacting the conmpound (4) or a
reactive derivative at the carboxyl group thereof with an am doxinme (5)
under the conditions for a conventional amdation reaction. Wen Rerr] in
the conmpound (4) is a hydrogen atom the conpound (4) may be protected by
a protecpiLom@Houp as nmentioned hereinbefore. The conpounds (I1V)
prepared By Process 3 are also novel conpounds, and nay be prepared by a

process as Shoyll I A%nk0! (33"uld pbCBELb2Ped SHEBrding to the method
‘disclosed in Arkiv foer Kemi 26 (41), pp. 489-495 (1967) [Chemical
Abstract Vol. 67, 32611z (1967)], or may also be prepared by other
. various processes as described hereinafter.
The compounds (lll) used in Process 3 are a novel
campounds,. and may be prepared by a process as shewn in the following

reaction scheme.

R
e R COOH
. | + Rz'""«
T}l 0]

H
(@ ©

wherein Ry and Ry™ are the same as defined above.

The compound (lll) may be prepared by reacting the campound
(4) or a reactive derivative at the carboxyl group thereof with an
amidoxime (5) under the conditions for a conventional amidation
reaction. When Ry in the compound (4) is a hydrogenr.atom,' the
compound (4) may be protected by a protecting group as mentioned
hereinbefore. _

The compounds (IV) prepared by Process 3 are also - novel

canpounds, and may be prepared by a process.as shown in the following

reaction scheme.



[err] NH wherein
Rlerr] and Rlerr]"" are the same as defined above. The conpound
(6) is reacted with hydroxyl am ne by a conventional nethod to give the
conmpound (7), which is further reacted with a reactive derivative at the
carboxyl group of a carboxylic acid of the formula: Rerr]"" COOH (Rlerr]”
Is the sane as defined above) in the presence of a base to give the
conmpound (I1V). When the conpound (.% wherein R err] is hydrogen atomis
used, the Rlerr] group may be prot %ted by a protecting group as nentioned

her ei nbef ore. The conpound (V) used in Process 4 may be- prepared
by a process as shown in the follow ng reaction schene.
-15 - [err] NH
kam Y o
r}l o f\ll @)
H H
(6) _ 7)

NHOCOR,"

wherein Ry and Ro™ are the same as defined above.
The compound (6) is reacted with hydroxylamine by a

. .conventional method to give the compound (7), which is furtﬁéi;
reacted with a reactive derivative at the carboxyl group of a |
carboxylic acid of the formula: R;"COOH (Ro" is the same as defmed
above) in the presence of a base to give the compound (IV). When the
compourid (7) wherein Ry is hydrogen atom is used, the Ry group may
be protected by a protectiné group as mentioned hereinbefore.- |

" The compound (V) used in Process 4 may be-prepared by a

process as shown in the following reaction scheme.



wherein R err] and R err]"' are the sane as defined above. The
conpound (4) or a reactive derivative at the carboxyl group thereof is
reacted with an alkali netal salt or ammoniumsalt of thiocyanic acid in a
suitabl e solvent to give the conmpound (8), which is further subjected to

al coholysis, or alternatively, treated wth a |ower alkylthiol or a alkal
netal salt thereof in a suitable solvent, to give the conpound (V). Wen

t he conmpound (8) wherein Rl is a.-hylrogen atomis used, the Rl err]
group may be-protected with a protecting group as nmentioned herei nbefore.
The conmpounds (VI) used in Process 5 are novel conpounds, and may be
prepared by a nethod.as shown in the follow ng reaction schene.

-1 6- [err] R '
KN \;COOH RKN X CONCS
N "0 N O

H H
(4) (8)

'R2m| .

wherein Ry and Rx"" are the same as defined above. - -

The c_ompound (4) or a reactive derivative at the carboxyl
group thereof is reacted with an alkali metal salt or ammonium salt
of fhiocyanic acid in a suitable solvent to give the compound (8),
which is further subjected to alcoholysis, .or alternatively, treated
with a lower alkylthiol or a alkali metal salt thereof in & suitable
solvent, to give the compound (V). When the compound (8) wherein
Ri is ahfdopnatdmisvsed, the . Ry group may be protected with a
protecting group as mentioned hereinbefore.

- The compounds (VI) used in Process 5 are novel compounds,

and may be prepared by a method. as shown in the following

reaction scheme.



wherein R, Rlerr] and Rlerr]"" are the same as defined above, and Ph neans
phenyl group. - The conpound (3) is reduced with a reduci ng agent
such as sodium borohydride, tetrabutylanmoni um borohydride, |ithium
al um num hydride in a suitable solvent which does not affect the reaction
to give the compound (9), which is further subjected to oxidation with
active manganese dioxide in a suitable solvent to give the conpound (10).
The conpound (10) is reacted w thiledroxyl am ne under the conditions for a
conventional oxime formng reaction to give the conpound (11), which is
reacted with N-chl orosuccinimde according to the nethod disclosed in
Journal of Organic Chemstry, Vol-. 45, p. 3916 (1980) to give the conpound

(12). Ry COOR Ry . CHpOHT7- Ry Th& dOnmpound (12)
Is react ety di um azi de™N tabl e sol ventNac$or?i| ng to the nethod
di scl osed sisT p. - > N0
N 1
H

n nt
N0 NS0
H H
(3) (9) (10)
. _NOH
H=NO R ¢
N0 . NS0 _
" H
(11) (12)

NOCOR,"* .
| //NOH . o 2 c:',/NOCOFIQ
R1~ C\ 1\N X \ Ri,.N.. \ N

; N0 f}l (@] l:l (0]
ﬁ H H
(13) (14) ' (Vi)

wherein R, Ry and Ry"" are the same as defined above, and Ph means a
phenyl group.

The compound (3) is reduced with a reducing agent such as
sodium borohydride, tetrabutylammonium borohydride, - lithium
aluminum hydride in a suitable solvent which does not affect the
reaction to give the compound (9), which is further subjected to
oxidation with active manganese dioxide in a suitable solvent to
give the compound (10).

The compound (10) is reacted with hydroxylamine under the
conditions for a conventional oxime forming reaction to give the
compound - (11), which is reacted with N-chlorosuccinimide
according to the method disclosed in Journal of Organic Chemistry,

Vol. 45, p. 3916 (1980) to give the compound (12).



102 (1979) to give the conmpound (13). The conpound (13) is reacted
with a haloformc acid ester or a reactive derivative of S-1ower

al kyl t hi ocarboxylic acid ester in a suitable solvent according to the

met hod di sclosed in Synthesis, p. 843 (1986) to give the conpound (14),
which is further reacted with triphqnprhosphine to give the compound (VI).
The conpound (12) can al so be prepared according to the nethod disclosed in
Synthesis, p. 102 (1979) as shown in the. follow ng reaction schenme. [err]
NCH wherein R err] is the sane as defined above. The -

conpound (9) is reﬁs?é%ﬁg\@(@&(}ﬁféflﬂggbeéeﬁad:wnp%@iurheaﬁdephp%phorus

trichloride, phosphorus or a thionyl chloride In a suitable

sol vent t og@giatslet b@tv@@mmd@% tM1 flethsdT discheded QQ'CS?HtHésﬁél 2k al kyl
nitrite in the presence of an acid in a suitable solvent to give the

compound (462 (1979) to givENRecEsARBIA(@)a). conpound (4) and compound (6),
whi ch are converted into the conpounds (I'l) - (VI), may be prepared

according to the rEidasbripsehde8) iie Adotedfwith Kevalo?6rnil Acidl 8Stef95
(1967) [Chem cal Abstract Vol. 67, 32611z (1967)], or prepared by a process

?i Zflown igr theehetivewdegivatiast biors-sewerealkylthiocarboxylic acid ester in
a suitable solvent according to the method disclosed in Synthesis, p.
843 (1986) to give the compound (14), which is further reacted with.
triphenylphosphine to give the compound (VI).
The compound (12) can also be prepared according to the
method disclosed in Synthesis, p. 102 (1979) as shown in the

following reaction scheme.

NOH
Ri. CHOH Ry,  CH2Cl Ry
SOAINg o (Cg'eeT)
NS0 ‘ N"~0 N“S0
. H H H
(9) ' (15) (12)

wherein Rq is the same as defined above.

The compound (9) is reacted with a phosphorus compound
(e.g. phosphorus ftrichloride, phosphorus oxychloﬁde ). . ora
thioﬁyl chloride in a suitable solvent to give the compound (15),
which is further reacted with an alkyl nitrite in the presence of an
acid in a suitable solvent to give the compound (12).

The compound (3), compound (4) and compound (6), which

" are converted into the compounds (ll) - (VI), My be prepared according

to the method disclosed in Arkiv foer Kemi 26 (41), 489-495 (1967)
[Chemical Abstract Vol. _67, 32611z (1967)], or prepared by a

process as shown in the following reaction scheme.



[err] z W (3") wherein Y is a
hal ogen atom a |ower al koxy group or a di-lower alkylamno group, Wand Z
are the sane or different and each cyano group or a | ower al koxycarbonyl
group, R is a lower alkyl group, nis an integer of 1 to 3, and Rerr] is
t he sane as defined above. The starting conpound (16) in the above
~reaction schene can be prepared according to the nethod disclosed in
Journal of American Chem cal SocietygVol. 85, p. 207 (1963). The conpound

R,\
Qg L =A™
- /\
N_{CHe: Y H <0H2)n
(16) _(17) (18)
Z=CN
— Y
N”NH,
(19) (20)

=CN
l Z=W=COOR' W=CoOR"
Rig COOR' JI
X o
: N
H .

0 H
| (6)
(3) T
R l Ri, CONH
| —_——
K H

' 4) | (21)
wherein Y is a halogen atom, a lower alkoxy group or a di-lower
alkylamino group, W and Z are the same or different and each'cyano
group or a lower alkoxycarbonyl group, R' is a lower alkyl group, n is
an integer of 1 to 3, and R is the same as defined above.
The starﬁng compound (16) in the abéve reaction scheme

can be prepared according to the method disclosed in Journal of

American Chemical Society, Vol. 85, p. 207 (1963). The compound



-1 9- (16) thus prepared is reacted with the conpound (17) in a sol vent
such as; al cohols (e.g. nethanol, ethanol ), ethers (e.g. tetrahydro-
furan, dioxane ), aromatic hydrocarbons (e.g. benzene, tol uene) at a
tenperature fromO[err]Cto 120[err]C to give the conpound (18), which is
further reacted with ammonia or an ammonium salt (e.g. anmmoni um acet at e)

In a solvent such as al cohols (e.g. nethanol, ethanol) ethers (e.qg.
tetrahydrofuran, dioxane) and acet-dririle at a tenperature fromO[err]C
to 100[err]C to give the conmpound (19). When both Wand Z in the

conpound (19) are a | ower al koxycarbonyl group, the compound (19) is:
heated in a solvent such as al cohols (e.g. nethanol, ethanol) ethers (e.g.
t et rahydroimathuaﬁpwmreﬂ is reamedrwithtihe spmpesdoohs) (Qa.ag.soﬂi@rfﬁene,

t ol uene, xyl ene) at a tenperature from 50£3err] C &o 120[ er rekc to give
the compousgch 29 aleatiads (esg.f methanolhyathangkéd unddhesh (8- diedradY Hasi ¢
condition by a conventional nethod to give the Conpound (4). When
in the conpgand diw@n&)is caiamajicobpdragasbensysihabeqaene; olUpBsled in the

presence of a base in a suitgble solven as, al gohols (e. hanol ,
ethanol .) and &freiempergiurg f%h@/cﬁdpuagagégpo%{ﬁeﬁ“e coméourﬁi (I|T§i, a
tenperature from O[ﬁrr]C to 10QLerr]C to give the corrBound (%Ob, which is
further rewbichd isufRNgpdearted with @mmaaia o5caR; AMERIPE sAL (98 exanpl e,

Sl fur i o aemaUET EERIAEL 2 ¢ rbraeD Fdhas Beefels (Edoer ] C to gi ve
the Cowpou%%tr(\é)’ﬁ%l, ARane § n.e.t_,heet%%?go('ér.lg. &Panydrofitafs L @bxgh8YP: O
and acetonitrile at a temperature from 0°C to 100°C to give the .
icompound (19).
| When both W and Z in the compound (19) are a lower

alkoxycarbonyl group, the compound (19) is heated in a solvent such

as alcohols (e.g. methanol, ethanol) ethers (e.g.
tetrahydrofuran, dioxane.) and aromatic hydrocarbons (e.d.
benzene, toluene, xylene} . at a temperature from 50°C to 120°C

to give the compound (8'), which is further hydrolyzed under an
acidic or basic condition by a conventional method to give the
compound (4).

When in the compound (18) Z is cyano group, the compound
(19) is ‘treated in the preseﬁce of a base in a suitable solvent such
8s alcohols (e.g. methanol, ethanol.) and ethers (e.g.
tetrahydrofuran, dioxane.). at a temperature from
0°C to 100°C to give the compound (20), which is further reacted
With sodium nitrite under acidic conditdons, for example, in 5 1o
0% aqueous hydrochloric acid solution or 5 to 20 % aqueous
Bulfuric acid solution, at a temperature from 0°C to 20°C to give

lhe compound (3') when W in the compound (20) is an ester group, Of



-2 0 - the conpound (6) when Win the conmpound (20) is cyano group.

The conpound (6) is prepared by reacting the conpound (21) with a
dehydrfating agent (e.g. thionyl chloride, phosphorus pentachloride,
phosphorus oxychl-ori de, polyphosphoric acid) in a solvent, such as ethers
(e.g. tetrahydrofuran, dioxane ) ar% t|c hydr ocar bons (e.g. benzene,

t ol uene ), hal ogenat ed hydrocar ons (e.g. dichloronethane, chloroform
1, 2-di chl or oet hane) . The conpound (21) is prepared by reacting a
reactive derivative at the carboxyl group of the compound (4) with ammoni a

by a convget EemouRBt ) dwh R 20 B ¢ aﬁoagirog be prepared by
a process as sﬁ@&% |n@?he ?BI ou}HE;rgactlon gchéne 9 b wher ei n

Rlerr]" is a | oweTheldeyhp&uigds) élstlﬂgfml'e&fbwma@tmg)\m{é @drkpsiind car bonyl
group or a benzyloxycarbonyl group, err]" is a group, other than a

hydr ogen % tyowitand dahydts'éturgg agentdd. gnedidnyd dlleridk, phbpRorast he same as

defi ned above. he substituent R err]" in the conpound (3") and
the subspentashioifer phbsphorweow!rm@mdd Eyphosphdrc cacider t ed finom one
to the other via the conmpound)(22). The conpound (3") wherein Rerr]" is a
| oner al &kydolgeniypsuch Enathery dem.i tetahydeoturdn| dioxame Jeonpound (22) by
treating it, for exanple, with 1-chl oroethyl chlorocarboxylate, according
to aromatic hydrocarbons (e.g. benzene, toluene )« halogenated

hydrocarbons (e.g. dichloromethane, chloroform, 1,2-dichioroethane).

The compound (21) is prepared by reacting a reactive
derivative at the carboxyl group of the compound (4) with ammonia
by a conventional method.
The compound (3) can also be prepared by a process as

shown in the following reaction scheme.

Rl"\mcooa COOR R,"< COOR
| SO0 — 0L
N"~0 N N

H

(3") (22) | (3»-)
wherein R{" is a lower alkyl group, a benzyl group, a lower alkoxy-
carbonyl group or a benzyloxycarbonyl group, R,'" is a group, other than
"a hydrogen atom and an acyl group, defined for Ry, and R is the
same as defined above.

The substituent R¢" in the compound (3") and the
substituent R{" in the compound (3") can be canverted from cne to -

the other via the campound {22). The campound (3") wherein Rl" is a lower

alkyl group or benzyl group is converted into the compound (22) by
treating it, for example, with l-chloroethyl chlorocarboxylate,

according to



-21 - the nethod disclosed in Journal of Organic Chem stry, Vol. 49, p.
2081 (,]1984). The conpound (3") wherein Rerr]" is benzyl group or

benzyl oxycar bonyl group is converted into the conpound (22)

by treating it

wi th hydrogen in the presence of a catalyst (e.g. Raney nickel,
pal | adi um carbon) under atnospheric pressure or under pressure at a

tenperature from25[err]Cto 80[err]Cin a suitable solvent,
met hanol , et hanol, acetic acid, dio acg and et hyl acetate.
conpound (3") wherein Rerr]" is a Fow

benzyl oxycar bonyl group is also converted into the conpound

such as water,
The

r al koxycarbonyl group or

(22) by

treating it with an acid or a base in a suitable solvent. For exanple, the

w thocr e BERE s edyin, Bulifl o R SR MOk i rer TE T

sol vent s%@1a§1|%%®hl oro- nethane and chloroform to give the conpound

(22).

t hus obt ai ned conpound (22) is then converted into the

d (3"'") b ' ) 20 Wi |
Comound () Y1530 Re,bhE PR A) Shegl gy

I ng agent
a lower alkyl,

ol PR BRIt TR, T
crampl . ki i, NI TT b8 B B KT o FFEIRRT
carbonat e plegel, WteRfuifLiaBhy , MY O" GHEE: SRS (FebouoBh UhBYT oo

car bonat e,

pressure at a temperature from 25°C to 80°C in a suitable solvent,

such as water, methanol, ethanol, acetic acid, dioxane and

ethvl acetate.

The compound (3"} wherein R{" is a lower alkoxycarbonyl

group ‘or benzyloxycarbony! group is also converted into the

compound (22) by treating it with an acid or a base in a suitable

solvent. For example, the compound (3") wherein Ry" is tert-

butoxycarbonyl group is treated with trifluoroacetic acid at a

temperature from 25°C to 80°C in a solvent such as dichloro-

methane and chloroform, to give the compound (22).

The thus obtained compound (22) is then converted into the

compound (3") by reacting. the compound (22) with an alkylating

agent corresponding to Ri4" wherein Ry" is, for example, a lower

alkyl, allyl, popargyl,  benzyl, naphthalenemethyl, or heteroaromatic

methyl group in the presence of a basic compound, such as inorganic

salts, for example,i alkali metal hydroxides (e.g. sodium hydroxide,

~ potassium hydroxide ), alkali metal carbonates (e.g. sodium

carbonate, potassium carbonate )~ and alkali metal hydrogen

carbonates (e.g. sodium hydrogen carbonate, potassium hydrogen



-2 2 - carbonate.), or organi c bases, for exanple, pyridine,
triethylamne. and tributylamne, in a suitable solvent such as acetone,
nmet hyl et hyl ketone, diethyl ketone, dinethylformam de, benzene, .tol uene
and acetonitrile, at a tenperature from25[err]C to 100[err]C. These
al kyl ati ng agents may be any conventional ones such as al kyl hali des.
The phar nmacol ogi cal properties of the conpounds (1) of the present

invention are illustrated by the followi ng experinents with
representative conpounds. Experinmeng2l- Benzodi azepi ne Recept or Bi ndi ng
Assay According to the nethod disclosed in Life Science Vol. 20,

p. 2101 (1977), the benzodi azepi ne receptor binding assay was carried out.
A crude synapt osone nenbrane fraction prepared from Eﬁains of Wstar rats

(age: 7 t6aFPYRARs). was YuSpeadisdbaseas GAEXRMRIBCPWIHR®r (pH 7. 4)
containing,118, m\ sodi chl oride, 4.8 nmM potassiumchlorid 1.28 mM
cal ci um cﬂ'l‘%t}'iyé)%m% 3 %ﬁﬁ@ﬁé‘éﬁ"um'ﬁuﬁf gi"@agf\e as‘?:léfﬁegrﬁch'{ iTh of 1 g

t i ght f brai 0 ml of huff t i ve,. t mb
Source. [PEpIgHg. apMpaIRNckShoe Gt ke diMGRITOrmamIGS, At st
d K t - di. fipal t lon; 1.5
oM T 6ceBEBreREnIPITRNG APY S e ror ver 8 B Eotio e

final : i on. d ddi ti . th
ey ane. 290G 1600 e (RESE AU alt dhry % GisgoRvRaie8a and t he
reaction gbég%l?cﬁm%% E%Wh%ﬁﬁgg by rapid filtration through Wat man G-/ B

glass fib
The pharmacological properties of the compounds (I) of the

present invention are illustrated by the following experiments with
repreéentative compounds.
Experiment 1 Benzodiazepine Receptor Bindind Assay

According to the method disclosed in Life Science Vol. 20,
p. 2101 (1977), the benzodiazepine receptor binding assay was
carried-out. | ‘

| A crude synaptosome membrane fraction prepared from
brains of Wistar rats (age: 7 to 8 weeks) was suspended in 15 mM
Tris-HCI buffer (pH 7.4) containing 118 mM sodium chloride, 4.8 mM
potassium chloride, 1.28 mM calcium.chloride and 1.2 mM
‘magnesium sulfate in a concentration of 1 g (wét weight) of brain
per 20 ml of buffer to give a receptor membrane source. [3H]-
diazepam was used as a labelled ligand.

A test compound (a known amouht), [3H]-diézepam (final
concentration; 1.5 nM), receptor membrane and the above buffer
were added to a test tube (final volume: 1 ml). The reaction was
started by addition of the receptor membrane. The test tube was
incubated at 0°C for 20 minutes, and. the reaction mixture was

terminated by rapid filtration through What man GF/B glass fiber



-23 - filter attached to a Cell-harvester (manufactured by Brandell).

| mredi ately, the collected |abelled |igand-bound receptor nenbrane was
washed three tines with ice-cold 50 mM Tris-HO buffer (pH 7.7, each 5 m).
The radi oactivity on the filter was ,neasured by a liquid scintillation
counter to determine the anount of -2 [ 3H] - di azepam bound to the receptor
menbrane (total binding). Separately, the sane procedures were repeated
except 1 [err]Mdiazepam was added, and thereby the anount of

[[err] H -di azepam bound to the receptor menbrane (non-specific binding)
was measuffidierl Baghed. toTlki £elbhasyrstef i (Manw@Ecky ?ngtﬂgegﬁ'él)-f romthe
total binding to give the specific binding. Based,on the specific binding
t hus obt ailmeaedighelyi thebicobegtawt iabieflgd( il@ﬁ@#ﬁ??%‘ﬁ t4EP{¥st conpound was
determ ned by probit nmethod. The | C[err]0 peans t,](f ‘{d)nclﬁntrr.atim of the
test conpdl@@bran®evasuaskadt hiraecheese Wik 65014 130 MMaiTH§-AE t he

| abel | ed | i gand % The results are,.shown in the fallow ng Table 1.
Tabl e 1 BEWGi (P%Ji?%e e@é@egt Hﬁfbité?n@dé%§ ity on tfe flﬂg(_wasgl Clerr] -

(7nM ) Ef(meglguredl gg/egraiqé,irc]imscintillg;ig@ clslghter to jgeterr%ine itggalgm%lum 29
2546 Qfg@e3[§H]-diazep?gg#9bound3§ ihe?’xgeceptor rﬁgr%%rane 1@9@! 52 6138 3
1.58 '

binding). Separately, the same procedures were repeated except 1
UM diazepam ‘was a¥ed, ad therety the amnt - of [3H]-diazepam bound
to the receptor membrane (non-specific binding) was measured
likewise. This non-épecific binding was deducted from the total
binding to give the specific binding. Based on jhe«speciﬁc binding
thus obtained, the inhibitory activity (IC5q) of the test comppund
was determined by probit method. The IC5o means the concentration

of the test compound to be required to decrease the specific Bihding
of the labelled ligand by 50 %. The results are shown in the
following Table 1.

Table 1 Benzodiazepine receptor binding assay

Ex IC50 (NM)- Ex.No. | IC5g (nM)

No.

6 9.91 7 18.5
10 6.95 26 14.1
29 5.46 32 2.49
38 4.55 52 19.3
55 3.91 56 ' 35.1
58 14.6 60 1.58
61 6.25 62 13.8




61 6. 25 62 13.8
- 24- 64 4.09 66 10.1 81 5.17
82 '8.98 86 - 7.91 8 8 4.62 91
23.1 . 115 50. 3 119 1.29 _ 120 4.40 :
121 62. 4 122 5. 96 123 12. 5 124 5. 40
125 8. 63 141 22. 8 142  3.24 143 2.19
145 8. 64 146 9.11 - 147 2.50 152
4.90 153 3.51 A 110 155 6. 08
1 56 6. 68 157 2.71 158 3.73 159
8.15 160 3.75 Experinent 2 Activity on _
pent yl enet et r azptaz T doreg-—xdonte con sion (anti-PTZ
activity) 6eai'he actFV@y on pe=n§9l enef e1t r'azol e-i nduced cl onic

81 5.17 82 8.98 '

86 7.91 88 4.62

91 23.1 115 50.3

119 1.29 120 4.40

121 62.4 122 - 5.96

123 12.5 124 5.40

125 8.63 141 22.8

142 3.24 143 2.19.

1456 8.64 146 9.11

147 2.50 152 4.90

153 3.51 154 11.0

155 6.08 156 6.68

157 2.71 158 373

159 8.15 160 3.75

Experiment 2

Activity on pentylenetetrazole-induced clonic
convulsion (anti-PTZ activity)

The activity on pentylenetetrazole-induced clonic

convulsion of the test compound was tested according to the method

of E. A. Swinyard (cf. Anticonvulsant Drugs. Mercier, J., Ed., pp. 47-

65, Pergamon Press, New York (1973)).

In this test, petit mal-type

antiepileptics and most of benzodiazepine drugs show positive

results.
A test

compound was administered orally to Std-ddY male



convul sion of the test conpound was tested according to the nethod of E

A. Swinyard (cf. Anticonvul sant Drugs. Mercier, J., Ed., pp. 47- 65,
Perganon Press, New York (1973)). In this test, petit mal-type
antiepileptics and nost of benzodi azepi ne drugs show positive results.

A test conpound was adm nistered orally to Std-ddY nale

-2 5 - m ce (weight; 20-25 g, flve m ce/ group). Two hours | ater,

pentyl enetetrazol e (85 ng/kg) was f ﬁected subcut aneously into t he m ce,
and inmmedi ately, -‘the mce were put into a plastic cage, and the appearance
of clonic convul sion was observed for 30 ninutes When no cl onic convul sion

was observed, it m%s det erm ned t hat %E o ound égd ant agoni stic -
activity. miRe fwWeightis 28r25 sBolivei micefgroup 1 OWI Table 2

L e 5 Rl WEEHOUGE S A lpine o

?%?ES;‘ st ppwatng/ mwg@ateﬁm the mnrc]:tea %?éfs ;tar'tlgéqtomacépgtlcggagé&c%'n\é' ty/ nunbof

test mce 20

5/ 5 ti?e ap%ranceﬂf clor(lc congpgsio%wa% o%erve%ofor §95mir?t/1t‘rés. 10 23

% 0 %llgen no clonlc_: c%%vulsion?’/v;’azs observ%g,sit?’g'gs deteréﬁned thatit/}"lg 35

2/25 st compo’%’né had antagso%stic activri’t(y“'f_‘ The results 22 showf in
the following Table 2.
Table 2 Anti-PTZ _activity

Ex. |Dose of | Number of mice Ex. |Dose of Numbe} of mice

No. |[test having No. |test having
compd. antagonistic compd. | antagonistic
(mg/kg) | activity/number (mg/kg) | activity/number

of test mice of test mice

6 50 5/5 7 50 5/5

10 20 5/5 13 20 5/5

17 20 3/5 23 10 4/5

26 2 3/5 33 10 4/5

35 2 5/5 36 | 2 | 5&/5

38 2 4/5 52 10 5/5

55 50 5/5 56 50 4/5

60 50 5/5 66 50 5/5-

80 50 4/5 83 50 5/5

85 50 4/5 89 50 5/5

91 50 5/5 111 50 5/5

119 10 5/5 120 10 9/10

122 10 10/10 124 10 3/5

142 10 4/5 143 10 3/5




60 50 5/'5 66 50 55 80 50 4/ 5

83 ., 50 . 5/5 85 50 4/ 5 89 50

5/5 91 50 5/5 111 50 5/5 119 10

5/'5 120 10 9/10 122 10 10/ 10 124
10 3/5 142 10 4 /5 143 10 3/'5

-2 6 - As is shown in the above results, conpounds enbodyi ng the

present invention showed an apparent _affinity for benzodi azepi ne
receptor, and al so showed excellent*%ﬁtagonlstlc activity agai nst
pentyl enet etrazol e-i nduced cl oni c convul si on. Accordingly, conpound
enbodyi ng t he present I nvention are useful as benzodi azepi ne receptor

Phar macelti cal ved b (P b ipdURderere PREPeERPOTRT AP Bl S o
par ent or aiosBnt RVERFBh, sPEFRmER vadasrerd BlrRTe Tl cafheoTeabhlla
comount JaPeBlh BRI [fiorRt SeE S Ao Tﬁﬁﬁdéﬁﬁgﬁyo%géi‘ﬁaﬁf i ons.
and 0cs, HerReribirtte-Riyle SURES, AniliSoh THERBAIIG; Ghaty s
embodying the present invention are useful as  benzodiazepine

u

receptor agonists, for example, as anxiolytics, antiepileptics, or
hanoﬁcs
Pharmaceutical use of the compounds of the present invention

The compounds of the present invention may be
administered either orally, parenterally or intrareéfally when used
as benzodiazepine receptor agonist, but oral administration is
preferable. The dosage of the present compound varies according to
the route of the administration, conditions, and ages of the
' patienté, or the types of the treatment (e.g. prophylaxis or
treatment) , but it is usually in the range of 0.01 to 10
mg/kg/day, preferably in the range of 0.02 to 5 mg/kg/day.

The present campounds may be.administered in the form of a
conventional pharmaceutical preparation in admixture with a
conventional pharmaceutically acceptable carrier or diluent. The
pharmaceutically acceptable carrier or diluent may be any
conventional one which is used in this field and does not react with
the present compound, for ekample, lactose, glucose, mannitol,
dextran, starch, white sugar, magnesium aluminate metasilicate,

synthetic aluminum silicate, crystalline cellulose, sodium



ng/ kg/ day, preferably in the range of 0.02 to 5 ny/kg/day. The
present conpounds may be adm nistered in the formof a conventional

phar nhceutical preparation in adm xture with.a conventional
pharmaceutically acceptable carrier or diluent. The pharmaceutically
acceptable carrier or diluent may be any conventional one which is used in
this field and does not react with the present conpound, for exanple,

| act ose, glucose, mannitol, dextran, starch, white sugar, nagnhesi um
alum nate netasilicate, synthetic apgminumsilicate, crystalline cellul ose,
sodi um -27-

car boxynet hyl cel | ul ose, cal ci um car boxynet hyl cel | ul ose, i1on- exchange
resin, nethyl cellul ose, gelatin, gum arabic, hydroxypropyl cellul ose,

| ower - subsariex i etbiygicelyyseny catslihul osmoxyymethyigelbggseet fod- cel | ul ose,
pol yvi nyl pyrrolidone, polyvinyl alcohol, light silicic anhydride,

magnesi unesckangeeresia) methyt welyoss;l gptatimregymt aralbicu niysiodyprefylbi t an
fatty acid ester, sodiumlaurylsulfate, glycerin, glycerin fatty acid
ester, pucelikesd,arowienssufisyidetesyehypdiaxypsopyls araltiesemacr ogol , veget abl e
oil, wax, liquid paraffin, white petrolatum nonionic surfactant,

pr opyl enehyds@erpropyimetiayl. cellulose, phbywinBmyreslifoagar-ROLFNingLe, f or
exanpl e, tablets, capsules granules, powders, s¥rups, suspensi ons,

supposi t oaiceholgdightapiicinjadniditer aprgnresivms stea@ie, piaddar at i ons maybe
prepared by a conventional nethod. Wien a liquid preparatjon is prepared,
it may preIdIMinye Rolymas tianiue exigs iﬁpfgftéﬁa?%ﬁwoﬁckd]i&?ﬁef-s di ssol ved

or suspended. in ter a sal vent en ysed. Besides, tabletgs, o ranul es
may bepcoﬁtﬁ Yy @rylﬁﬁéa&g; (g{gper?n, gyceHn ?atty acid ester, purisﬂeJ J

lanolin, glycerogelatin, polysorbate, macrogol, yegetable oil; wax,
liquid paraffin, white petrotatum, nonionic surfactar}t, prop-ylene
glycol and water. .

.- Pharniaceutical preparations are, for example; tablets, capsules
granules, powders, syrups, suspensions, suppositories, gels and
injection preparations. These preparations may be
prepared by a conventional method. When a liquid preparation is
prepared, it may previously be in the form of a solid preparation
which is dissolved or suspended in water or a solvent when used.
Besides, tablets or granules may be eoated by a conventional
method, and injectiqn preparations - prepared by dissolving the
compound of the present iﬁvention or an acid addition salt thereof in
distilled water for injection, or a physiological saline solution, but
if necessary, it may be dissolved in a isotonic solution, and further,
a pH adjustor, a buffer or a preservative may be added thereto.

These pharmaceutical preparations may contain the"
present compound in an amount of more than 0.01 % by weight,
preferably 0.05 to 70 % by weight, and may contain other

pharmacologically active ingredients.



met hod, and injection preparations prepared by dissolving the conpound of
the present invention or an acid addition salt thereof in distilled water
for injection, or a physiological saline solution, but if necessary, it
may be dissolved in a isotonic solution, and further, a pH adjustor, a
buffer or a preservative may be added thereto. These

phar maceuti cal preparations nmay contain the present conpound in an anount
of nore than 0.01 % by weight, preferably 0.05 to 70 % by wei ght, and may
contai n ot her pharnmacol ogi cally act28e ingredients.

-28 Exanpl es The present invention is illustrated in nore detai
by the follow ng Exanpl es and Reference Exanpl es. Exanple 1
Preparation of ethyl 6-benzyl-5,6,7,8-tetrahydro-2(1H)- oxo-1

, 6- napht hEX8MMBs 3- car boxyl at e: (1) A sol ution of

1- benzyl - 4- pi peri_done ( 1 nole 0. 15 nol e)

19 g,, 0.1, e). and pyrrolidine, ((10.7 ¢

in tol uene (200 nllyeiRresent dreantion is HBIFERIETr IMdNRFR cq‘\e(t@gt BY te renpved
by evaporation. The reaction solution_is cgoncentrated to dryness under
reduced plodlowing ExamplashpadoBeierengenEXaoudest ) is added to the residue. .
To the mixture is added dropw se and gradually a solution of ethyl

et hoxynet hyl enecyanoacetate (17 g, 0.1 nole) in anhydrous toluene (50 nm)
under ice-coolin Thelnixture is warnmed to roomtenperature, and stirred
overni ght, and th@@—%—; added dropwi se conc. hydrochloric acid (13 m)

it at i on.  and vaGRATANER.odt; ov] ° - BeaPhors o8 B b,y ot e
The hydroggbg{’léj_%alpshtﬂyﬁ%%g%_éar}b%wﬁg%: (300 M), and thereto is bl own

anmoni a g
(1) A solution of 1-benzyl-4-piperidone (19 g, 0.1 mole)

and pyrrolidine (10.7 g, 0.15 mole) in toluene (200 ml) is refluxed
for 5 hours during which water is removed by evapo'ration. The
reaction solution is concentrated to dryness under reduced pressure,
and anhydrous toluene (200 mi) is added to the residue.. To the
mixture is added dropwise and gradually a solution of ethyl .
ethoxymethylenecyanoacetate (17 g, 0.1 mole) in anhydrous toluene
(50 ml) under ice-cooling. The mixture is warmed to room.
temperature, and stirred overnight, and thereto is added dropwise
conc. hydrochloric acid (13 ml) under ice-cooling. The hydrochloride
thus obtained is collected by filtration, and washed successively
with ethyl acetate and isopropyl ether. The hydrochloride is
dissolved in ethanol (300 ml), and thereto is blown ammonia gas
under ice-cooling to saturate. The mixture is warmed to room
temperature, and allowed to stand overnight, and then, concentrated
to dryness under reduced pressure, To the residue—is-added.
isopropanol, and the precipitated crystals are collected by

filtration, and dried to give the cn.Jde crystals (10 g).

The above mentioned crystals are dissolved in ethanol (100



under ice-cooling to saturate. The mxture is warned to room tenperat ure,
and all owed to stand overnight, and then, concentrated to dryness under
reduced pressure. To the residue is added isopropanol, and the precipitated
crystals are collected by filtration, and dried to give the crude crystals
(10 g). The above nentioned crystals are dissolved in ethanol (100
-2 9 - m), and thereto is added dropw se 10 % aqueous sodi um hydr oxi de
sol ution under ice-cooling. The mxture is warmed to room tenperature, and
stirred for 30 mnutes, and theretadg-added water (100 m ) under
ice-cooling. The precipitated crystals are collected by filtration, and
washed with water, and recrystallized fromisopropanol to give ethyl

2- am no- 6- benzyl -5, 6, 7, 8-tetrahydro- 1, 6-napht hyri di ne-3-carboxylate (8.5
g) as a cohly besstreoktalis added elrdpwe 30% aquepus sodital hydspxide] C.

(2) To a solution of the above ester conpound (10 g, 32 mole) in 10 %
aqueous sugofutiorr wnder foE-cooting( 1dhermixiuse aiddwa@rtrespioseoamd gradual |y a
solution of sodiumnitrite (4.5 g, 65 nmole) in water (20 m ) under

i ce- cool i ngmpafratureadatid isiitred horn8&t miruites, snidr tleereftor is2 addeds watkee
mxture is alkalified with 20 % aqueous sodi um hydroxi de solution with
stirring (h@er mipeindsy icrrcomtingext Thetprécipitaiedhroisitlsr @re Teellestadact i s
dried over anhydrous nmagnesium sul fate, and evaporated under reduced ‘
pressure ty fdlstien: mndowvashed witle waten tandy recyystallizest dromcrystal 1i zed
fromisopropanol to give a colorless solid (6.8 gg. Yield:, 68 %

mp. 1630prananel o give ethy) adramino-6-benzyl-5,6:7 Srieiahydret

6- benzyl -5, 6, 7, 8-tetrahydro-2(1 Il-i) - 0x0-. 1,6- napht hyri di ne- 3-carboxylic acid
hydr ochl orls@fhaphthyridine-3-carboxylate (8.5 g} as a colorless solid. :

Yield: 27.3 %
mp. 141-143°C.

(2) To a solution of the above ester compc;und (10 g, 32
mmole) in 10 % aqueous sulfuric acid solution (100 ml) is added
dropwise and gradually a solution of sodium nitrite (4.5 g, 65
mmole) in water (20 ml) under ice-cooling. After addition, tr;e
mixture is stirred for 2 hours. The mixture is alkalified with 20 %
aqueous sodium hydroxide solution with stirring under ice-cooling,
and extracted with chloroform. The extract is dried over anhydrous
magnesium sulfate, and evaporated under reduced pressure to
remove the solvent. The resulting crystals are recrystallized from
isopropanol to give a colorless solid (6.8 g).

Yield: 68%
mp. 168-170°C

Example 2

Preparation of 6-benzyi-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-carboxylic acid hydrochloride:

(1) A mixture of ethyl 6-benzyl-5,6,7,8-tetrahydro-
2(1H)-oxo-1,6-naphtthidine-S-carboxylate (6.8 g, 22 mmole) and



(1) A mxture of ethyl 6-benzyl-5,6,7,8-tetrahydro-

2(.1H) - @x0-1, 6- napht hyri di ne- 3-car boxyl ate (6.8 g, 22 nmole) and

-30 - 20 % aqueous hydrochloric acid solution (70 M) -is refluxed for 3
hours. After cooling, the precipitated crystals are collected by
filtration, washed with water, and recrystallized from nethanol- water to

give the desired conpound (7.0 g) as a colorless solid. Yield: 99.2
% m p. 260- 263[err] C (2) A solution of

1- benzyl - 4- pi peridone (100 g, 0.53-®f#) and pyrrolidine (70 m, 0.795
nole) in toluene (1.5 liter) is refluxed for 5 hours with distilling off

Lo the residus. s added diowans (111 ters. T the mixtue s added d et hyl
et hoxynet %@gﬁ’er@%(?ﬂﬂ?j‘@%é&rﬁogﬁ@ ﬁﬁf‘é‘%orﬂj _ S ffi%éé-sc%?gﬁl'%ﬁ& f%ng t he y
Ul g
g?ggﬁgtlr?t eﬁto Eirynesgg ur%@ ng‘ifflge%_ngr JQ?W%%@('JZGQ? y@?@t [{gfﬂqalﬂ)‘( e
which 1s 3’5% i ﬁ’:gﬁ‘{aé @%3%%&%&’3%?@%% iﬁg'uot @E%%g% i‘!c?gé'rg?essf s > T

purification. Yiecld' 9 'E)%t he above ethyl ester is added 20 % aqueous
hydrochl oric acid solution (600 m), and the mixture is refluxed for 3
hours. After c@gding, oBpeopree pitated crystals are collected by
filtration, washed with water, and recrystallized from nethanol- water to

d ve thezgg_sizggﬁegg PAUBBIAor? STOHBERE-4ipdribbAe Hoo g, 0.8 61.9 %

mole) and pyrrolidine (70 ml, .0.795 mole) in toluene (1.5 liter) is
refluxed for 5 hours with distilling off water. The mixture is
concentrated to dryness under reduced pressure, and to the residue
is added dioxane (1 liter). To the mixture is added diethyl
ethoxymethylenemalonate (126 g, 0.58 mole) under ice-c;ooling, and
the mixture is refluxed for 6 hours. The mixture is cooled to room
temperature, and thereto is added ammonium acetate (82 g, 1.06
mole), and the mixture is refluxed with stirring for one hour. The
_reaction solution is concentrated to dryness under reduced pressure
to give ethyl 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-1.6-_
naphthyridine-3-carboxylate, which is used in the subsequent step
without isolation or further purification. |

To the dbove ethyl ester is added 20 % aqueous
hydrochloric acid solution (600 ml), and the mixture is refluxed for
3 hours. After cooling, the precipitated crystals are collected by
filtration, washed with water, and recrystallized 'from methanol-

water to give the desired compound as a colorless solid (105 g).
Yield: 61.9%
m.p. 260-263°C



- 31- Exanpl e 3 Preparati on of ethyl

5,6, 7,8-tetrahydro- 2(1FD oxo- 1, 6- naphthyridi ne-3-carboxyl ate acet at e:

To a %ol ution of et hyl 6-benzyl -5, 6,7, 8-tetrahydro-2(1H)-

0x0-1, 6- napht hyri di ne- 3-carboxylate (8 g) in glacial acetic acid (360 m)
S added 10 % pal | adi um carbon catalyst (200 ng), and the mxture is
subjected to catal ytic hydrogenati on at room tenperature under hydrogen
gas. After the theoretical amount of hydrogen gas is consuned; the catal yst
is removed by filtration. The filtBdte is concentrated to dryness under
reduced pressure. To the residue is added ethanol, and the precipitated
crystal is collected by filtration, and recrystallized from et hanol - wat er

to glveacolorless solld(68g) Yi el d: 94 % m p.
125-130[err]C  Exampleg@anpl e 4 Et hyl

6- (3-fl uorobenz t et rahydr o- -

1, 53 napht hyri di %E)rgpééﬂi@?ylogt @tﬂ% g6%;’3-8'th%§8%@§12&LHQ)T(”%?'H)'/?’
5,6,7,8-tet d 0- 2( 1, 6- hyri di - 3- b | at t at 2.0
or 0Ty ey @H'”?1%8ﬁ698ﬁ§‘§|t9br3&%?§ 1.7 9. 9 ol 2>Xyaﬁdes§§?u?ne(

?23{8223 ?Z‘i b‘i’gaﬁ%uﬁai Safltiof, < BFY @Pgﬁ%ﬁﬁﬁi’??‘#%fﬁ%bgé?%@f? Mt on,
resi due PEophe FrBRUBYRIRG APk Bafe B T e SRR AT ea with
Drai on Crlsg QR 1Y HydRe 985 % palladlum-carhon catalyst (200 mg) and the
mixture is subjected to catalytic hydrogenatlon at room
temperature under. hydrogen gas. After the theoretical amount of
hydrogen gas is consumed, the catalyst is removed by filtration.
The filtrate is concentrated to dryness under reduced bressure. To
the residue is added ethanol, and the precipitated crystal is
collected by filtration, and recrystallized from ethanol-water to
give a colorless solid (6.8 g). ‘
Yield: 94 %
m.p. 125-130°C

Exampie 4 _

Ethyl 6-(3-fluorobenzyl)-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-carbaxylate:

A suspension oi ethyl 5,6,7,8-tetrahydro-2(1H)-oxo-1,6-
napthyridine-3-carboxylate acetate (2.0 g, 7.1 mmole}, 3-
fluorobenzy! bromide (1.7 g, 9 mmole').and sodium hydrogen
carbonate (2.0 g, 24 mmole) in methyl ethyl ketone (100 ml) is
refluxed for 16 hours. The insoluble materials are removed by
filtration, and 'the filtrate is concentrated to dryness under reduced
pressure. The residue is purified by medium-pressure column

chromatography packed with Diaion CHP-20P (high porous



-3 2 - pol ystyrene resin, manufactured by M tsubishi Kasei Corporat-ion,
Japan) (solvent; acetonitrile and water, with concentration gradient), and

recrystallized fromethanol to give a colorless solid (1.91 g). Yi el d:
81.4 % m p. 276-280[err] C , Exanpl e 5 Preparation
~of 6-(2-fluorobenzyl)-5,6,7,8-tetrahydro- 2(1 H)-oxo-1 ,6-naphthyridine
-3-carboxylic acid hydrochl ori de: (1) To phenyl phosphonic

dichloride (1 m) is added ethyl 6-benzyl-5,6,7,8-tetrahydro-2(1 H)-oxo-1

, 6-napht hyri di ne-3- carboxylate (33®2¢g, 3.2 mvle) at roomtenperature, and
the mxture is stirred at 150[err]C for one hour. After cooling, to the

m xture is added diisopropyl ether, and the precipitated crystals are
collected by filtration. The crystals are suspended in_chloroform and the
m xt ure iROBRAENEI Eesiny raadifagturiest dyo Mitswfiahi KageioLamRR@I®Nanmoni a wi t h
stirring under  ice-cooling. The organic |ayer_is separated, dried over
anhydr ous)aRMe dsalvesnt raeeoniliile enshovatiesd WteFORERRERUOR  essure to
renove the s@lvent. The resulting oily Brod ct is purif%egﬁgy siljca ge

col um cHE@EHeRr A resoisiallized dipatr citbaRe! tRedivnd cOlUtRPS sPfidi o give

et hyl 6-g§n§¥I-2-chloro- 5,6, 7, 8-tetrahydro-1, 6- napht hyri di ne- 3-carboxyl ate
(0.7 9 @rorless oil . Yield: 66.1 % (2) To a solution
of the above gster (2Q. , 60 mmle) in nethylene chloride (200 m) is
added dr opwi s@ei&chl égo‘gf/%yl , -3 3 -
chl oroformate_(10.4 7 e) at roomtenperature, and the mxture is
refluxed for ™ 'hourg76T%§6ﬁ?§ture is concentrated to dryness under reduced

pressure, and to é}}ﬁn[ﬁsgl ting residue is

Preparation of 6-(2-fluorobenzyl)-5,6,7,8-tetrahydro-
2(1H)-oxo-1,6-naphthyxidire -3-carboxylic acid hydrochloride:

(1) To phenylphosphonic dichloride (1 mij is added ethyl
6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-1,6-naphthyridine-3-
carboxylate (1.0 g, 3.2 mmole) at room temperature, and the migture
is stirred at 150°C for one hour. After cooling, to the mixtur:a.is
added diisopropyl ether, and the precipitated crystals are collected
by filtration. The crystals are suspended in chloroform, and the
mixture is alkalified by adding thereto gradually 28 % aqueous
ammonia with stirring under ice-cooling. The organic layer“is |
separated, dried over anhydrous magnesium sulfate, and evaporated
under reduced pressure to rerﬁove the' solvent. The resulting oily
product is purified by silica gel column chromatography (solvent;
chloroform : methanol = 200 : 1) to give ethyl 6-benzyl-2-chloro-
5,6,7,8-tetrahydro-1,6-naphthyridine-3-carboxylate (0.7 g} as a
colorless oil. | |

Yield: 66.1%
(2) To a solution of the above ester (20.0 g, 60 mmole) in

methylene chioride (200 ml) is added dropwise 1-chloroethyl



added nethanol (200 m ). The m xture is heated with stirring at 40[err]C
for 2 hours. The reaction mxture is concentrated to dryness under reduced
pressure and isopropyl ether is added to the residue. The precipitated
crystals are collected by filtration, and recrystallized fromethanol to
give ethyl 2-chloro-5,6,7,8- tetrahydro-1, 6-naphthyridi ne-3-carboxyl ate
hydrochl oride (21.2 g) as a colorl ess SO|Id Yield: 85.8 % m p.
153- 156[err] C (3) To a solution of the above hydrochloride (5.0
g, 18 mole) and triethylanine (4.03§- 40 mole) in N, N-dinethyl-

formam de (DWMF) (50 m) is added 2-fluorobenzyl bromde (3.1 g, 21 mmole),
and the mxture is heated with stirring at 60[err]C for 15 hours. The
reaction solutjon is concentrated to dryness under -reduced pressure, and

the -resiadloreormaigo{ibd gn 7ehrynetelr al repd teMmPEIREIEs MEE
successivel,y wth 10 %aq eous_ pot assi carbonate solution and water. The
organi ¢ | AYEUe isqFefiiK gPréﬁh 8is ﬁg%h sﬁ‘FQP@,nﬁﬁ@eav%borated

under redyced pr ure to renove the solven The esultl oiLly product is
pur 1 ed BTG EB3gE reddraRmpiReYHR aaﬁamh%sr@ﬁv & reAIS i1 m met hanol

g éog 8 té?&gﬂ Fﬁ“i'%@yk%‘ﬁ%ﬁﬁ ?lrg'ﬂ?e('@'x O e%é W'tg 63‘"5&9 &lcol orl ess

oil. 733%

()" sol 891G, 1%;2 U0 A dearion i %C@ptr%eégfﬂd‘j
e or oot ihief thducdy HreQluidd il dsotohl el Sdsq 1 the resldi. ool i ng,

The precipitated crystals are collected by filtration, and
recrystallized from ethanol to give ethyl 2-chloro-5,6,7,8-
tetrahydro-1,6-naphthyridine-3-carboxylate hydrochloride 621.2 g)
as a colorless solid. '

Yield: 85.8%

m.p. 153-156°C

(3) To a solution of the above hydrochloride (5.0 g, 1é

mmole) and triethylamine (4.0 g, 40 mmole) in N,N-dimethyl-
formamide (DMF) (50 ml) is added 2-_f|uoroben'zyl bromide (3.1 g, 21
mmole), and the mixture is heated with stirring at 60°C for 15
hours. The reaction solution is concentrated to dryness under
‘reduced pressure, and the residue is dissolved in chloroform. The
mixture is washed succeséively with 10 % aqueous potassium
carbonate solution and water. The organic layer is dried over
anhydrous magnesium sulfate, and evaporated under reduced
pressure to remove the solvent. The resulting oily product :is
purified by silica gel column chromatography (solvent; chloroform :
methanol = 100 : 1) to give ethyl 2-chloro-6-(2-fluorobenzyl)-
5,6,7,8-tetrahydro-1,6-naphthyridine-3-carboxylate (4.6 g) as a

colorless oil.



washed, and recrystallized fromethanol to give the desired conpound (3.4

g)-as ascolorless solid. Yield: 77.2 % m p. 273-276[err] C
Exanpl e 6 Preparation of 6-benzyl-3-(5-methoxy-1 , 3, 4-oxadi azol -2
- yl)-5,6,7,8-tetrahydro-1, 6- napht hyridin-2(1 H)-one: (1) A

sol ution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo -

1, 6- napht hyri di ne- 3-carboxylic acid hydrochloride (3.0 g, 9.4 mvole) and

N, N - carbonyidiimdazole (2.3 g, 14 mmole) in DVF (50 m) is heated with
stirring at 70[err]C for 3 hours. F@84he solution is added nethyl carbazate
(1.0 g, 11 mmole), and the mxture is stirred at the sane tenperature for 2
hours. The reaction solution is concentrated to dryness under reduced
pressure, and to the residue are added isopropanol and triethylamne. The -
precipitated c¥igddal s 7% %ol l ected by filtration, and recrystallized from

1) - o~ 1, 6- napht R dh ABLACRLPLANG mueEies -8y abd TnEmIer 020 % i o
Ybeve’ pr odaiieqts dyslTodhlerianarie) solition t80 ml) is refidsdd 1or 24 Rotirs™" %5 "
anhydr ous ABEF argaitdutas PRAIPTRES ySIls Lot acolraas 88 WRrafni rring a
et ahydr VEFARS( BOCHTSCRRTIZS Ao BoBTHET BndHe A GRbed rred at room
:ﬁgp%r )a(ttmcgor{‘gauﬁge(s@gtg),aéamadctopog,[e%tsoséﬁd.added a small anmount of-water, and
Yield: 77.2%
'm.p. 273-276°C
Example 6
Preparation of 6-benzyl-3-(5-methoxy-1'.,§,4-oxadiazol-2 -
yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-2(1H)-one: |
(1) A solution of 6-benzyl-5,6,7,8-tetrahydro-2{1H)-oxo -
1,6-naphthyridine-3-carboxyllic acid hydrochloride (3.0 g, 9.4“ )
mmole) and N,N'-carbbnyldiimidazole (2.3 g, 14 mmole) in DMF (50
mi) is heated with stirring at 70°C for 3 hours. To the solution is
added methyl carbazate (1.0 g, 11 mmolej, and the mixture is
stirred at the same temperature for 2 hours. The reaction solution
is concentrated to dryhess under reduced pressure, and to the
residue are added isopropanol and triethylamine. The precipitated
crystals are collected by filtration, and recrystallized from
methanol to give N'-methoxycarbonyl-6-benzyi-5,6,7,8-tetrahydro -
2(1H)-oxo-j,6-naphthyridine-3-carbohydrazide (24 g) as a
colorless solid.
Yield: 71.6 %
m.p. 240-242°C
(2) To a solution of the. above product (2.0/ g, iﬁ/mmole)T

-

—

//

-



concentrated to dryness under reduced pressure. To the residue is added

i sopr opanol ,

and the precipitated crystals are collected by filtration,

and

recrystallized fromacetonitrile to give the desired conpound (0.8 g) as a
col orl ess solid. Yield: 43 % m p. 176-178[err] C
In the same manner as described in Exanple 6, there
are prepared the conpounds of Exanples 7-54 as listed in Table 3.
Table 3 [err]
recrystal.

Exampl es 7-54

8

-3 6 -
-[err]
[err]

10

7

No. |
- CHerr] Cl-85- ~OCH3 1 82-1 84 Et hanol
“OCH3 1 83-185 Et hanol
Me -OCH3  187- 189 Et hanol

[err] -OCH err] 89-19 Ethanol
trtphenylphosphme (3.0 g, 11 mmole) and tnethylamme (2.0 g, 2

mmole) in anhydrous tetrahydrofuran (THF) (50 ml) is added

dropwise with stirring a solution of diisopropyl azodicarboxylate

(2.2 g, 11 mmole) in anhydrous tetrahydrofuran (10 ml} under ice-

cooling. The mixture is stirred at room temperature for one hour,

and thereto is added a small amount of- water, and the mixture is

concentrated to dryness under reduced pressure. To the residue is

added isopropanol, and the precipitated crystals are collected by

filtration, and recrystallized from acetonitrile to give the desired

compound. (0.8 g) as a colorless solid.

Yield: 43%
mp.  176-178°C

Examples 7-54
In the same manner as described in Example 6, there. are

prepared the compounds of Examples 7-54 as listed in Table 3.
' Table 3

Ex. R4 Ro m.p. (°C). Solvent for

No. _ recrystal.

> - - .
—CHg'@‘C| OCHs | 182-184 Ethanol

8

-OCH 183-185 Ethanol
—CH2-©-Me 3 .




11

[err] -,

-CCH err] -

[err]

OCH3
OCH err]
OCH3

OCH err]
-OCH err]
171-173
-3 7-

- OCH3 183-185 Et hanol [err]
- OCH3 179-181 Et hanol 13
184- 186 Et hanol [err] 14
203- 205 Et hanol [err] 15 [err]
184- 185 Et hanol [err] 16 CF3
192-194 Met hanol [err] 17 [err]
178-180 Et hanol [err] 1 8 -[err]
178-180 Et haneol3g- 1 9
Acetonitrile [err]
20 [err] - OCH3 167-169 Acetonitrile
9 Me -OCHg 187-189 Ethanol
—a
10 Cl -OCHg4 189-191 Ethanol
—CH2—©
11 -OCHg 183-185 Ethanol
——CHQ—Q—OMe
12 Me -OCHj3 179-181 Ethanol
' —CH2-©
13 F -OCHg 184-186 Ethanol
ol
14 -OCHg 203-205 Ethanol
--CHg—@-F
15 Cl -OCHg 184-185 Ethanol
- -
16 CF3 -OCH34 192-194 Methanol
—on-S
17 OMe -OCHg 178-180 Ethanol
'—CHZ—G
18 ~—CHa -OCHg 178-180 Ethanol
19 -OCHg4 171-173 Acetonitrile
£
—CHa™ N




21 -OCH[ err] 1 85-187 Et hanol [ er r
22 . [err] -OCH[ err] 174-176 Et hanol 23
[err] -OCH err] 185- 187 Et hanol [err] 24
-OCH err] 206- 208 Et hanol [err] 25
- OCH3 202- 204 Et hanol [err] - 26 [err]
-OCH[ err] 191-193 Et hanol [err] 27 [err]
-OCH err] 203- 205 Met hano_I37_ [err] - OCH3
194- 196 Met hanol 29 - OCH3 195-1 97
Et hanol [err] 30 [err] -OCH[ err] 193-195
Met hanol [err]
20 —CHge s | -OCHg 167-169 Acetonitrile
°N
21 |, Br -OCHg3 185-187 Ethanol
—a
22 R -OCHg 174-176 Ethanol
—ci)
23 NOg -OCHz | 185-187 Ethanol
—onS
24 E -OCHg 206-208 Ethanol
'—CHz—Q
F
25 F -OCHgq 202-204 Ethanol _
'—CHz—@
F
26 Br -OCHg 191-193 Ethanol
-—CHz—@
27 —CHp OO -OCHg 203-205 Methanol
28 - O2N__ -OCHg 194-196 ‘Methanol
'—'CHz“@
29 FLF “OCHs | 195-197 | Ethanol
LY
30 cl -OCHg 193-195 Methanol
—CH>»
Cl




-OCH err]
185-187

199- 201

31 -OCH err] Met hanol
32 [err] - OCH3 177-179 Et hanol
[err] -OCH err] 189- 191 Met hanol

[err] -OCH err] 187-189 Et hanol
- OCH3 186- 188 Et hanol [err] 36
-OCH[ err] 199- 201 Et hanol [err]
- OCH3 210-212  _gg.Met hanol [err] 38
- OCH3 208- 210 Met hanol [err]
21 3-21 5 Et hanol.
Et hanol [err]
31 c -OCH3 199-201 Methanol
o]
_ Cl
32 ROl -OCHgj 177-179 Ethanol
oS
33 F3C, -OCHg 189-191 Methanol
o)
34 R -OCHz | 187-189 | Ethanol
—oed)
Cl
35 R -OCH3 186-188 Ethanol
~an D)
F
36 R ,F -OCHg4 199-201 Ethanol
3
F
37 R _F -OCH34 210-212 Methanol
oY e
FFF
38 Br -OCHa, 208-210 Methanol
——CHa—@
. F
39 -OCH 213-215 Ethanol
_CHZ—QOCFa 3
40 | -OCHg4 185-187 Ethanol
—on-LY

39 [J[err]
‘OCH3




-39 - 41 J[err] -OCH err] 21 9-221 Met hanol
42 ‘ [err] -OCH[ err] 1 93-1 95 Met hanol - 43
-OCH err] 195- 197 Acetonitrile 44 [err] -OCH err]
191- 193 Et hanol 45 [err] - OCH3 194- 196
Et hanol [err] 46 - OCH3 190-192
47. [err] -OCH[ err] 207- 209 Et hanol 48
[err] - OCH3 181-183 Et hanol 49 [err]
- OCH3 181- 183 Acetonitril e3950 -OCH err]
153- 155 Acetonitrile [err] 51 [err]
-OCH[ err] 196-1 98 Et hanol
41 5 -OCHgj 219-221 Methanol
r
—'CHz—Q
Br
42 Cl Cl -OCH3 193-195 Methanol
oS
43 ' -OCH 195-197 Acetonitri
—CHZ—Q—CH(CH;;)_? 3 - cetonitrile
44 -OCHg 191-193 Ethanol
' —-CH2—©-Br -
45 Cl -OCHg 194-196 Ethanol
. '—CHz—D-F
46 R -OCHg 190-192 Ethanol
| —CHZ—@CI '
47 - -
'—'CHZ—@'CFs OCHg 207-209 Ethanol
48 CHg -OCHj4 181-183 Ethanol
—~—CHa, CHs
49 -—CHZ-@-csz -OCHgz | 181-183 | Acetonitrile
50 ﬂ -OCHg 1563-155 Acetonitrile
—CHz S
51 E -OCHj 196-198 Ethanol
——CHZ—O—F




-4 0 - 52 Jerr] -OCCH err] 209- 211 Et hanol
53 Jerr]-OCH err] 156- 158 Aceto nitrile
[err] -OCH err] 187-189 Et hanol . Exanpl e 55
Preparation of 6-benzyl-3-(5-cyclopropyl-1, 3, 4-

oxadi azol - 2-yl )-5, 6, 7, 8-tetrahydro-1, 6- napht hyri di n- 2( 1H) - one:

A sol uti

1, 6- napht hyri di ne- 3-car boxyl i c aci-g4;hydrochloride (1.5 g,

on of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-

(1)

4.7 mmol e) and

N, N - carbonyl dii m dazole (1.14 g, 7 mmole) in DMF (30 ml) is heated with
stirring at 70[err]C for 3 hours. To the solution is added

cycl oprqpanecarbohydrazide (0.51 g. 5.2 mmle) —and the mxtuwre +s-siirred
at the gab8 tpnperatgfe for 2 hodr<Clige rle@88i-8d Tsol ut Féhene!l concentrat ed
to dryness unfper reduCed pressurg, and to jthe residue Jare added i sopfopanol
and tri et hyl ajm meCHERe pyeci pi tatled crystgls are collgcted by filtrafion,
and recrystal|ized frohmyethanol jto give N -cycl opropgnecarbonyl
6- benzyl}-5, 6,7, 8- tetrah q_rq- 2(1 H)_-o?<o- 1}, 6- napht hyrijdi ne- 3- car bohydr azi de
(1.2 g) [@83a COLOF[ESS sorTTr BELT" $Eel1B8 MRetoniwple 2°pC '
2/ \S
: S
54 Br -OCH; | 187-189 Ethanol
'—.CHz—@
F
Example 55

Preparation of 6-benzyl-3-(5-cyclopropyl-1,3,4-
oxadiézol-Z-yl)-S,6.7,8-tetrahydro-1 ,6-naphthyridin-2(1H)-one:

(1) A solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-

1,6-naphthyridine-3-carboxylic acid hydrochioride (1.5 g, 4.7
mmole) and N,N'-carbonyldiimidazole (1.14 g, 7 mmole) in DMF (30
ml) is heated with stirring ét 70°C for 3 hours. To the solution is
added cyclopropanecarbohydrazide (0.51 g, 5.2 mmole), and tﬁe
mixture is stirred at the' same temperature for 2 hours. The

reaction solution is concentrated to dryness under reduced pressure,

~and to the residue are added isopropanol and triethylamine. The

precipitated crystals ‘are collected by filtration, and recrystallized
from methanol to give N'-cyclopropanecarbonyl 6-benzyi-5,6,7,8-
tetrahydro-2(1H)-oxo-1,6-naphthyridine-3-carbohydrazide (1.2 g)
as a colorless solid.

Yield: 66.1%

m.p. 256-258°C



-41- (2) To a solution of the above product (1.1 g, 2.9 nmole),
tri phenyl phosphine (1.62 g, 6.2 nmmole) and triethylamne (1.05 g, 10
mmol e) in anhydrous THF (75 nml) is added dropwi se with stirring a solution
of diethyl azodicarboxylate (1.05 g, 6 mmole) in anhydrous THF (5 m)
under ice-cooling. The m xture is heated with stirring at 60[err]C for 2
hours, and thereto is added a small anount of water, and - concentrated to
dryness. The residue is purified byqredium pressure col um chronat ography
of Di ai on CHP-20P (solvent; acetonitrile and water, with concentration
gradient), and recrystallized fromacetonitrile to give a colorless salid -
(0.31 9). Yield: 44.5 % m p. 212-214[err] C Exanpl es
56-11 0 (3N The salmiomaoh ¢he asbalas prodiect {1n1 Exafi§l endsle)t here are
prepared the conﬁounds listed in Table 4.

-4 2- triphenylphosphine { 1$abge€542[mrmq>le) and tnethylamme (1 .05 g, 10

mmole) in anhydrous THF (75 ml) is added dropwise with stirring a
solution of diethyl azodicarboxylate (1.05 g, 6 mmole) in anhydrous
THF (5 ml) under ice-cooling. The mixture is heated with stirring at
60°C for 2 hours, and thereto is added_ a small amount of water, and
concentrated to dryness. The residue is purified by medium-
pressure column chromatography of Diaion CHP-20P (solvent;
acetonitrile and water, with conceﬁtration gradient), and
recrystallized from acetonitrile to give a colorless solid (0.31 g).
Yield: 445% |
m.p. 212-214°C
Examples 56-110
In the same manner as described in Example 55, there are

prepared the compounds listed in Table 4.



No. recrystal. 56 [err]
246- 250 . Met hanol 57 -OCferr]Herr]
211-213 Et hanol 58 258- 260
g/gghgzgl 5% ] [elrr] 61 : ]252- 255 Met hanol
- ano err 227-230
FZ | [err] -(CI—|[err])[err]CI—|LI£rL] I 219- 221 Et hanol
err -4 t hano
-43 - 64 224- 227 Et hanol
65 229- 231 Met hanol '
Table 4
.Nl-——lN
Ry
N Ny OJ\R
l 2
o
H
| Ex Rq Ro m.p. (°C) Solvent for
No. recrystal.
‘56 —CH, _@ -CH(CHg), 246-250 Methanol
57 ~OC,Hs 211-213 | Ethanol
—ly |
58 258-260 Methanol
—ay | O |
59 - anol
—CH2—© /"f 252-255 Methano
60 . 239-242 Ethanol
O | Dy
- S
61 _CH2_© ClE 227-230 Methanol
62 -—-CHg—@ '(CH2)20H3 219-221 Ethanol
63 221-224 Methanol
_.—.CHZ—@ —Q'OCHS

Met hanol




66 ' 247- 250 Met hanol [err]
[err] .67 [err] [err] 224- 226 THF 68
207- 209 Acetonitrile [err] [err] 232-234
70 [err] [err] 234- 236 Met hanol 71 [err]
[err] 231- 233 Met hanol 72
239- 241 Met hanol 73 230- 232
Met hanol [err] 74 [err]
-44 - xCH34 3~ 258- 260 Chl orof orm
64 224-227 Ethanol
_..CHz—-@ /ll_.;\B
-231
65 _CH2_© £ 229 Methanol
66 247-250 Methanol
— I\
CH2_© N'o CHj
67 : 224-226 THF
__..CHz—@ —-@—Noz
68 207-209 Acetonitrile
: —CH2—© Z/ \>
S
69 ‘—CHZ"@ F CH3 232-234 THF
70 CH 234-236 Methanol
—CH2—© 3 Z/ \!
)
71 —CH2—© CHjz .231-233 Methanol
72 | ——CH2—© D CHy 239-241 Methanol
73 230-232 Methanol
—CH2_© —@-F
74 241-243 THF
Cl
ey | T




76 [err] 224-226 Met hanol 77 [err] 216- 218

Met hanol [err] 78 [err] 259- 261
Met hanol [err] 79 [err]
228-230. Met hanol 80 [err] 214-216 Acetonitrile
81 [err] 224-226 Et hanol [err] 82 [err]
2-224 Acetonitrile 83 [err] 221-223
Acetonitrile 84 ' [err] 226- 228 Et hanol 85
184-186 Acetonitrile [err] -4 4- -45 -

75 CHs 258-260 | Chloroform

)|
76_5 _CH2_© 224-226 | Methanol

77 -
—-CHz—-@ n 216-218 | Methanol
78 -
—-CH2~© ~ 259-261 Met_hanol

228-230. | Methanol

79
' 7 :oj
80 |
—CHZO-CH;;

—
81 CHyg 224-226 | Ethanol
oy | O
—
—

214-216 | Acetonitrile

82 et d Yo 222-224 | Acetonitrile

83 Cl
v

84 _CH2_© -CHg 226-228 | Ethanol

221-223 | Acetonitrile

85 184-186 Acetonitrile

A

—CH, —@—ocms




86 212-214 Acetonitrile 87

212-21 4 Acetonitrile 88 [err] - 219-221 .
Et hanol 89 F 210- 212 Acetonitrile
90 [err] 225- 227 Et hanol [err] 91
[err] 21 3-215 Et hanol 92
230- 232 Acetonitrile 93 [err] 209- 211
Acetonitrile 94 -CH err]CHCH err] 205- 207
Acetonitrile 95 J[err] -45- 214-21 6 o
Acetonitrile 95 [err] 214-216  Acetonitrille
Acetonitrile 96 [err] 206-208 Acetonitrile
86 OCH; 212-214 | Acetonitrile
el |
87 . 212-214 | Acetonitrile
o | <
88 F 219-221 Ethanol
|
89 F :} 210-212 | Acetonitrile
"CHZ—@ - ’ -
90 " cl 225-227 | Ethanol
o) | O
91 -Csz 213-215 Ethanol
—CHg"@ e
92 . (] 230-232 | Acetonitrile
~—CH> 7 N
93 —CH, 209-211 | Acetonitrile

94 -CH,CH=CH>» 205-207 | Acetonitrile

214-216 | Acetonitrile

95 —CH2CH2'@
96 —-—CH2-<]

206-208 Acetonitrile




-4 6 -
[err],

97

21 3-21 5

1 97-199
187-189 Acetonitrile

[err]

Et hanol

Acetonitrile

Acetonitrile
Acetonitrile

201- 203
223-225
195- 197
Met hanol

103 [err]

S CH3 1046--CH(CH err])[err]

[err]
101
102

192- 194
100

[err]

220-222
Acetonitril

[err]

Acetonitrile
e 99 '

-(CHerr])[err]CH err]

98

-CH err] OCH err]
' 218- 220

197-199

[err]

Acetonitrile 105 -CHerr]CH(CHerr])[err]
Acetonitrile 106 -(CHerr])[err]CHerr]
Et hanol 107 lerr] 253-25
97 - 220-222 | Acetonitrile
CF3
o |
IEE CHa 192-194 | Acetonitrile
ety | S
99 213-215 Ethanol
95 —~
—CH,; N
100 | ~(CH5)oCH3 :] 197-199 Acetonitrile
101 - -189. tonitrile
-—-CH2—© CHoOCH34 187-189. | Acetoni
102 | —CHy (] 218-220 | Acetonitrile
103 | —CH, 197-199 Acetonitrile
T — |
§“ "CHs
104 | -CH(CHg)» :1 201-203 Acetonitrile
105 | -CHyCH(CHa3), : :] 223-225 Acetonitrile
106 - -
_CH2_© (CHp)3CH3 195-197 Ethanol
107 253-256 l
_CH2_© _O 5 Methano




47 - 108 [err] 242-244  Ethanol

[err] . 109 254- 256 Chl orof orm
[err] [err] 110 [err] -CH err]CH err]CF[err]
224- 226 Et hanol Exanpl e 111 Preparati on of

6- benzyl - 3- (5-i sopropenyl -1, 3, 4-

oxadi azol -2-yl)-5,6, 7, 8-tetrahydro-1, 6-naphthyridin-2(1 H)-one:

(1) To a solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-

0x0- 1, 6- napht hyri di ne- 3- car bohyr azi4d®- (1.49 g, 5 mmle) in pyridine (20 )
S added with stirring nethacryloyl chloride (0.57 g, 5.5 mmol e) under

I ce-cooling. The mxture is warned to roomtenperature, and stirred for 2

extractdgd with —ebH rm The 'Q‘BT”' C Iaye=r I's driedfjover anhydroup
sodi um gqul f at and e oratedl un
sol vent . e—residue s -adfled | sopropanoll—and-the—pgreectpi ;m ed—ef ystal s

are col [|edP& by fi I;@i on, hnd restystal | i z2B4FP&H nrem‘éﬁbq o P gi e

hours, &gnrd M“"er‘*ratnd t-o—dry-hess—uhder—reareetsaressu thre—Tpsi due
i s added Q /d aqueous igt assi im Ca@Hponat e sd %%‘26?4 and Flﬁ%a';l#lxture S

reduced pressure tjo renove the

N - met hdcryl oyl —6ChgnéyD- 5, 6, 7, 8=t€t Deloydr of |
2( 1H) - 0qo- 1, 64 napht-hyrTdi ne- 3{ car bonhyrazi de{(1.21 g) ag a colorless polid.

Yield: 166 % mp 94&749%};”] C s
110 -CH,CH,CF 224-226 ano
_CH2_© A RVALIK]
Example 111

Preparation of 6-benzyl-3-(5- lsopropenyl -1,3,4-
oxadiazol-2-yl)-5,6,7,8-tetrahydro-1,6- naphthyrtdm -2(1H)-one:
(1) To a solution of 6-benzyl-5,6,'7,8-tetrahydro-2(1H)-
oxo-1,6-naphthyridine-3-carbohyrazide (1.49 g, 5 mmole) in
pyridine (20 ml) is added with stirring methacryloyl chloride.(0.57
g, 5.5 mmole) under ice-cooling. The mixture ts warmed to room
temperature and stirred for 2 hours, and concentrated to dryness
under reduced pressure. To the residue is added 10 % aqueous
potassium carbonate soldtion, and the mixture is extracted with
chloroform. The organic layer is dried over anhydrous sodium
sulfate, and evaporated under reduced pressure to remove the
solvent. To the residue is added isopropanol, and the precipitated
crystals are collected by filtration, and recrystallized from
methanol to give N'-methacryloyl- 6-benzyl-5,6,7,8-tetrahydro-
2(1H)-oxo-1,6-naphthyridine-3-carbohyrazide (.1.21 g) as a
colorless solid.
Yield: 66%
m.p. 245-248°C



-4 8 - (2) To a solution of the above product (0.92 g, 2.5

nol e); triphenyl phosphine (1.35 g, 5 mmole) and triethylamne (0.87 g, 8.6
mol e) in anhydrous THF (50 m) is added dropwi se with stirring a solution
of diethyl azodicarboxylate (0.87 g, 5 mmle) in anhydrous THF (5 m)
under ice-cooling. The m xture is heated with stirring at 60[err]C for 2
hours, and thereto is added a small anmount of water, and concentrated to
dryness under reduced pressure. To.the residue is added isopropanol, and
the precipitated crystals are col ré&ed by filtration, and recrystallized
fromacetonitrile to give a colorless solid (0.39 g). Yi el d: 44.8 %
m p. 221-223[err] C Exanpl es 112-116 In the sane

b 65 ooCr ! R8) d BX&TBtich ot ine' 866V Br8aBEERELHE o, "L LS 1 ot e
Table 5 8phénylphosphine (1.35 g, 5 mmole) and triethylamine (0.87 g, 8.6
mmole) in anhydrous THF (50 mil) is added dro.pwise with étirring a
solution of diethyl azodicarboxylate (0.87 g, 5 mmole) in' anhydrous
THF (5 ml) under ice-cooling. The mixture is heated with stirring at
60°C for 2 hours, and thereto is added a small amount of water, and
concentrated to dryness under reduced ﬁressure. To the residue is
added isopropénol, and the precipitated crystals are pollected by
filtration, and’ recrystallized from acetonitrile to give a colorless
solid (0.39 g). '
Yield: 448%
m.p. 221-223°C
Examples 112-116

In the same manner as described in Example 111, there are

prepared the compounds listed in Table 5.



No. R[err] Rl err] ' mp. ([err]C Sol vent

for s recrystal. 112 - CH=CHCH3
210- 212 Acetonitrile recrystal 113 [err]
209- 211 Et hanol 114 230- 232

Met hanol 115 - CF3 230- 232

Acetonitrile 116 190- 192

Acetonitrile [err] Exanpl e 117
Preparation of 6-benzy|-3-(5-nethy149ro-l,3,4-oxadiazol-
2-yl)-5,6,7,8-tetrahydro-1 , 6-naphthyridin-2(1 H)-one: (1) To a

sol ution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-

0x0-1, 6- napht hyri di ne- 3-car bgﬁé@éﬁii de (1.49 g, 5 nmole) in ethanol (20
m) is added a solution of p PFum hydroxide (0.29 g) in water (1 nl),
and further thereto is added with stirying carbon disulfide (0.46 g, 6
nmol e) under ice-cooling, and the '_x—t'ﬁ’\re S .

Ry
Ex. Ry | mp. (°C) Solvent for
No. recrystal.
112 o - —
_CH2_© CH=CHCHg 210-212 Acetonitrile
113 ~0C ' - -
—CH2—© -~OCH(CHg), 209.211 ..+ | Ethanol

114 . :
_CH2_© _OO 230-232 Methanol

115 - - —
_CH2_© CF3 230-232 | Acetonitrile
116 . - —
_CH2_© —0C=CHy 190-192 Acetonitrile
CHj
Example 117

Preparation of 6-benzyl-3-(5-methylthio-1,3,4-oxadiazol-'
2-yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-2(1H)-one: |

(1) To a solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-
oxo-1,6-naphthyridine-3-carbohydrazide (1.49 g, 5 mmole) in
ethanol (20 ml) is added a solution of potassium hydroxide (0.29 g)
in water (1 ml), and further thereto is added with stirring carbon

disulfide (0.46 g, 6 mmole) under ice-cooling, and the mixture is



- 50- refluxed for 7 hours. After cooling, the precipitated crystals are
‘collected by filtration to give 2-(6-benzyl-5,6,7,8-tetrahydro- 2(1

H) - oxo- 1 , 6-napht hyridi n-3-yl)-1 , 3, 4- oxadi azol e-5-thi ol potassium salt
(1.88 g) as a colorless solid. Yi el d: 99 % (2) To a
solution of the above product (1.14 g, 3 nmole) in nethanol (500 m) is
added nethyl iodide (0.51 g, 3.6 mple), and the mxture is stirred at room
tenperature for 3 hours. The reaction solution is concentrated to dryness
under reduced pressure, and to thesQ0esi due is added isopropanol. The
precipitated crystals are collected by filtration, and recrystallized from
et hanol to give the desired conpound (0.59 g) as a colorless solid.

Yield: 55.5 % m p. 215-217[err] C .. Exanple 118

Pr epar at reftuxgd dfoperzydurs, 6, ATt ér tcmmm@/dm p(&ﬂpxtakeﬁ qrystals are

, 6- naphthyrldlne 3-carbonitrile: A solution o

1- benzyl callpeird i Byndilraios ¢o @ive Méaenay&Sp%?r.&rtair&Mm g, 0.28
nole) in toluene (300 M) is refluxed for 4 hours with distilling off

wat er. TRé1HIaexpoh, Gdlaphtbyridinednigbnt r%,t%éxﬁ@“GZ%@é’ Ofder reduced
pressure, and.to th esi dye i s added anhydfous di oxane (300 m ). To the

m xture P8t asédl‘él’é’dséﬁ {)W%GQ JgRadaarelp T{ﬂslshsg‘i‘frri ng a sol ution of

et hoxynet hyl e erral O'rlbélt“ le (19 g, 0.16 nole) in anhydrous dioxane (40 nl)
under ice-co M xture is warmed to roomtenperature, and stirred

fgrl_one hour- To(é : 5nathcL)'Iru?“on o??he above product (1.14 g, 3 mmole) in

methanol (500 ml) is added methyl iodide (0.51 g, 3.6 mmole), and
_the mixture is stirred at room temperature for 3 hours. The
reaction solution is concentrated to dryness under reduced pressure,
and to the residue is added isopropanol. The preéibftated crystals
are collected by filtration, and recrystallized from ethanol to give
the desired compound (0.59 g) as a colorless solid.

Yield: 55.5%

m.p. 215-217°C

Exampie 118 |

Preparation of 6-benzyl-5,6,7,8-tetrahydro-2{1H)-oxo-
1,6-naphthyridine-3-carbonitrile:

(1) A solution of- 1-benzyl-4-piperidone (26.8 g, 0.14
mole) and pyrrolidine (20 g, 0.28 mole) in toluene (300 ml) is
refluxed for 4 hours with distilling off water. The reaction solution
is concentrated to dryness under reduced pressure, and to the
residue is added anhydrous dioxane (300 ml). To the mixture is
added dropwise gradually with stirring a solution of
ethoxymethylenemalononitrile (19 g, 0.16 mole) in anhydrous
dioxane (40 ml) under ice-cooling. The mixturé is warmed to room

temperature, and stirred for one hour. To the mixture is added



amoni um acetate (22 g, 0.29 nole), and the mixture is stirred at 70[err]C
overnight, and concentrated to dryness under reduced pressure. To the
residue i s added isopropanol, and the precipitate crystals are collected by
filtration, washed with water, and dried to give 2-

am no- 6- benzyl -5,6,7,8-tet rahydr 0-1 , 6-naphthyridine-3- carbonitrile (18.3
g, yield; 49 %9, which is used in the subsequent reaction wthout
purification. (2) To a solution of the above product (15 g, 56.7
mmole) in 10 % aqueous sul furic ag@-solution (150 n) is added dropw se
With stirring sodiumnitrite (7.83 g, 113 mmol e) under ice-cooling, and
then, the mxture is stirred for 2 hours. The mxture is alkalified by

addi ng 20 % aqueous sodi um hydroxi de solution thereto with stirring under

i ce- cool iamymoHiermiadetdte (32 eyt 02 e6olw) t Bndhthe ohixtare andstirned eatt ract is
dri ed over anhydrous sodi um sul fate, and evapor at ed under reduced pressure
to renovd(Fle ovalrnight, afid tbacemisatddetd sirpuless) Urkigr gdueed paedsute
precipitated crystals are collected by filtration, and recrystallized from
acet oni t r iTice the gisiéuehie ddded edoprpamoid ahtio theg mcipitaiboctmalssol id.

Yi el d: 66 % 230-233[err]C Exanpl e 119

Pr epar at i2d@ ocllecm\m fiktraBon,y washedpwithl water, and dried to give 2-

oxadi azol -3-yl )-5,6,7,8-tetrahydro-1 , 6-naphthyridin-2(1 H)-one:

(1) To amstnetsdrentyb5heizg- tarahydgot‘em -aaphidvalding-3-oxo- 1

, 6-napht hyri di ne-3-carbonitrile (1. mmol e) in ethanol (30 m) are
added hy@amgm@mi%@wdgodneldr.'% %b wbugb 4 L@W dhe subsequent
-52 - and sodi um carbonate (0.8 g, 7.5 mvle), and the m xture is

ref | uxed FeREHO8Y | Witheyt owairiicgtion. The reaction sol ution is concentrated to
(2) To a solution of the above product (15 g, 56.7 mmole)

in 10 % aqueous sulfuric acid solution (150 ml) is added dropwise
with stirring sodium nitrite (7.83 g, 113 mmole} under ice-cooling,
and the'.n, the mixture is stirred for 2 hours. The mixture is
alkalified by adding 20 % aqueous sodium hydroxide solution jgh,ereto
with stirring under ice-cooling. The mixture is extracted with
chloroform, and the extract is dried over anhydrous sodium sulfate,
and evaporated under reduced pressure to remove the solvent. To
the residue is added isopropanol, and the precipitated crystals are
collected by filtration, and recrystallized from acetonitrile to give
the desired compound (10 g) as a colorless solid.
Yield: 66 %
m.p. 230-233°C
Example 119
Preparation of 6-benzyl-é-(s-cyclopropyl-1,2,4-
oxadiazol-3-yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-2(1H)}-one:
(1) To a solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-
oxo-1,6-naphthyridine-3-carbonitrile (1.6 g, 6 mmole) in ethanol

(30 ml) are added hydroxylamine hydrochloride (0.52 g, 7.5 mmole)



dryness under reduced pressure, and water is added to the residue. The
precipitated crystals are collected by filtration, washed with

|sopropanol and dried to give amde oxinme (1.4 g) as a colorless solid,
which is used in the subsequent reaction wi thout purification.

(2) To a suspension of the above product (1.19 g, 4 nmmol e) and potassi um
carbonate (0.66 g, 4.2 nmole) in nethyl ethyl ketone (50 m) is added
dropwi se with stirring a solution oé cycl opropanecar bonyl chloride (0.44 g,
4.2 mmole) in nmethyl ethyl ketone g- m ) under ice-cooling. The mxture is
warnmed to roomtenperature, and the mxture is stirred for 2 hours. The
reaction solution is concentrated to dryness under reduced pressure, and

water is aa%eg m%ssagg&gg@vgr f@eﬁﬁéﬂ%ﬁé?‘f"gﬁ e StRbfuR! & 98#[%%& ed by

filtration, vvashe sopr opanol xture

of the crmﬁ'sﬁ th§889@ Aoped and Tehueds Sofuibn is Scaifidritaddl g6 24 hours,

and concentrate s un uced pressure ue I-s purlfled

by silica ystaH"‘. Zeg@pae&&g@ﬁeeen (éﬁéWQferl@hhaﬁ%ggmhe”‘?é&éﬂe' = 100:

3), and rec rom £on rrile 1o si red conpound (0.93

g) as a cqiy | mesisielibd- crystaTQ %rg coﬁéc?ec%by filftRion, wJa’%ﬁ'eBg% rjc

Exanpl es 120- 140 sanme manner’ as described in Exanple 119,
tggre ar e jguepaAe], A (‘cﬁmﬂ)‘t‘é‘%vé'a‘%ﬁ% E:Stlerﬁ%bg[e@?] as a colorlRfs

solid, which is used in the subsequent reaction without purmcatlon.

(2) To a suspension of the above product (1.19 g, 4 mmole)

~and potassium carbonate (0.66 g, 4.2 mmole) in methyl ethyl ketone
(50 ml) is added dropwise with stirring a solution of
cyclopropanecarbonyl chioride (0.44 g, 4.2 mmole) in methyl ethyl
ketone (3 ml) under ice-cooling. The mixture is warmed to room
temperature, and the mixture is stirred for 2 hours. The reaction
solution is concentrated to dryness under reduced pressure, and
water is added to the residue. The precipitated crystals are
-collected by filtration, and washed successively with water and
isopropanol. A mixture of the crystals .thus obtained and toluene
(50 ml) is refluxed for 24 hours, and concentrated tlo dryness under
reduced pressure. The residue is purified by silica gel column
chrométography (solvent; chloroform : methanol = 100 : 3), and
recrystallized from acetonitrile to give the desired compound (0.93
g) as a colorless solid.
Yield: 66.7 %
m.p. 187-190°C
Examples 120-140
In the same manner as described in Example 119, there are

prepared the compounds listed in Table 6.



recrystal. 120 -Clerr]Herr] 230- 232

Acetonitrile 121 [err] 239-241
Et hanol 122 [err] -CH err] 232- 235 Et hanol
123 [err] 230- 233 Chl or of orml
Et hanol 124 -CH(CH err])[err] 191-194
Et hanol 125 [err] 175-177 Et hanol
Exanpl es 126- 140 Using the suitable starting compounds,
t he sane pr ocedur es as5E3<arrpI e 119 are repeated to give the
conpounds listed in Table 7.

Table 6

Ex. No. R4 Ro m.p. (°C) Solvent for
recrystal.
120 -CoHjg 230-232 Acetonitrile

239-241 . | Ethanol

121 --CHg—@ _@

-C .232-235 Ethanol
122 "—'CH-z—@ Ha
123 230-233 Chloroform/

—CHZ—Q /[/—\) Ethanol
S

- 91-194 | Ethanol
124 —cH, _@ CH(CHa3), 1 f

-(C C 75-177 Ethanol
125 | —CH2'© . ( .H2)2 H3 175

Examples 126-140
Using the suitable starting compounds, the same
procedures as Example 119 are repeated to give the compounds

listed in Table 7.



-5 4 - Table 7 [err] Ex. No. Rlerr]

Rkerr]-126 [err] -CH err]CH=CH err] 127
-C=CH err] [err] 128 [err] -CH=CHCH3 129 [err]
[err] 130 [err] 131 [err] [err] [err]
132 [err] [err] 133 [err] [err] 135
[err]
-54-
Table 7
w——O
Ry
N I NY IfJ\RZ
V"o
H
Ex. No. 'R1 . Rg
126 - =
: ——CH2—<:> -CHoCH=CH,
127 —C= )
—CH2—© g;’CHz
_ 3
128 -CH=
"mh“<:> CH=CHCHj,
129 -~ CHg
—nld | B
130 Cl
o)

131 Cl

132 ) .

: —cm—@—m

133 Br
—anD

134 Br
ol

135 F

Al AlAL Al AL A




-55 - : 136 [err] 136 [err]

[err] - ° 137 [err] [err] 138

[err] 1 39 [err] 140 [err]
Exanpl e 141 Preparati on of 6-benzyl -3-(3-phenyl -1, 2, 4- oxadi azol - 5-
yl)-5,6,7,8-tetrahydro-1 , 6-naphthyridin-2(1 H)-one: (1) To a

suspensi on of 6-benzyl-5,6,7,8-tetrahydro- 2(1 H)-oxo-1

, 6- napht hyri di ne- 3- car boxylic aci &%ddrochloride (1.6 g, 5 nmole) and
triethylamne (0.56 g, 5.5 mmole) in 1,2-dichloro- ethane (50 m) is added
N, N - carbonyl dii m dazole (1.22 g, 7.5 mole), and the mxture is heated

wth stirring_a*_g.g.peru]r‘fnr 3 hours red to room
t enper at ur e, hndB€heretjo i s added Fbenzafn de glxi me (0.82 g 6 mvle), and

the mxture ip stirredjfor 2
i —CHa

137 CHg 1=

~—CH>»

138 CHs -
ol

139 OCHg
oS

140 Br,

—on{ )¢

Example 141 |

Preparation of 6-benzyl-3-(3-phenyl-1,2,4-oxadiazol-5-
yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-2(1H)-one:

(1) To a suspension of 6-benzyl-5,6,7,8-tetrahydro-

Al ALA

2(1H)-oxo-1,6-naphthyridine-3-carboxylic acid hydrochloride (1.6
g, 5 mmole) and triethylamine (0.56 g, 5.5 mmole) in 1,2-dichloro-
ethane_(SO ml) is added N,N'-carbonyldiimidazole (1.22 g, 7.5
mmole), and the mixture is heated with stirring at 70°C for 3 hours.
The mixture is cooled to room temperature, and thereto is added
benzamide oxime (0.82 g, 6 mmole), and the mixture is stirred for 2
~ hours. The reaction solution is concentrated to dryness under
reduced pressure, and to the residue is added isopropanol. The
precipitated crystals are collected by filtration to give a colorless
solid (1.4 g, yield; 70 %), which is used in the subsequent reaction

without purification.



hours. The reaction solution is concentrated to dryness under reduced
pressure,. and to the residue is added i sopropanol. The precipitated
crystals are collected by filtration to give a colorless solid (1.4 g,
yield; 70 %, which is used in the subsequent reaction wthout
purification. ’ -56 - (2) A
solution of the above product (1.4 g) in toluene (50 mM) is refluxed
overnight. The reaction solution is concentrated to dryness under reduced
pressure, and the residue is purifi®@-by silica gel columm chromatography
(solvent; chloroform nethanol = 100 3), and recrystallized from

chl or of orm'net hanol to give the desired conpound (0.91 g) as a colorless
solid. Yield:; .68 % . mp. 231-233[err].C , Exajpl es

142- 167 (83 %S?Wél%pf dbpoabpvg rodret kg 4 Spbutrlyene HBG ane

rocedures, as in, Exampl e 141 are_repeated to give the conpounds listed in
'l?abl e g mMi)is refluxeérpovernig ' “rhe reaction sgg.v_tlon is concentrated to

dryness under reduced pressure, and the residue is purified by silica
ge'l column chromatography (solvent; chloroform : methanol = 100 :
3), and recrystallized from chloroform/methanol to give the desired
compound (0.91 g) as a colorless solid.
Yield: 68 %
mp.  231-233°C
Examples 142-167
Using the corresponding starting compoun'd's-, the same

procedures as in Example 141 are repeated to give the corripounds
listed in Table 8.



144

Table 8 [err] Ex. Rl err] Rl err] m p.
Lerr]C Sol vent for No.
E[egry]st-él'. 142 [err] -Clerr]Herr] 232- 235
Met hanol 143 [err] [err] 198- 235 Et hanol
-CH err 231- 234 Met hanol 145
226[ 229] Met hanol [err] [err] 146
-CH(CH3) 2 206- 208 Et hanol 147 [err]
-(CHerr])[err]CH err] 185-187-57- Et hanol 148
-CH err]CH=CH err] 149 [err] CH3 150
[er]r ' '
Table 8
O-—-IN
R ~
LUYNJ\R.Q
r\lr o
H
Ex. R4 Ro m.p. (°C) Solvent for
No. recrystal.
142 - 232-
—-CH2—© CzHs 235 Methanol
143 198- ' |
—CH, _@ ﬂ 8-2356 Ethano
144 —CH2—© -CHg 231-234 Methaf]ol
145 —CHy _@ /(,S—\) 226-229 | Methanol
146 -CH(C - Ethanol
_CH2_© (CHg)a 206-208 thano
14 -(CH2),CH - Ethanol
147 "'"CHg-@ {CHp)oCHz ]| 185-187
14 -C =
8 ""CHg_@ HoCH=CH,
149 =C=CH,
—ow =) CH,
150 -CH:CHCH3

—_—




-58 - 151 [err] 152 [err] 226- 228
Et hanol - 153 [err] [err] 224- 226 Et hanol
[err] [err] 239- 241 Et hanol 155 [err]
229-231. Et hanol 156 [err] 219-221
[err] 157 [err] 205- 207 Et hanol 158
[err] 200- 202 Et hanol 159 [err]
232-234 Et hanol 160 [err % 8 226- 229
Et hanol 1 61 [err] [err]~
151
""‘CHz"@ CHga
162 Cl 226-228 Ethanol
R
153 Cl 224-226 Ethanol
oy |
1564 -
--CHz-@—CI :J 239-241 Ethanol
155 Br 229-231.. | Ethanol
oy | TS |
156 Br ﬂ 219-221 Ethanol
—CHz—@ .
157 ' F 205-207 Ethanol
oy | O
168 F .200-202 Ethanol
o | S
159 CHg <] 252-234 Ethanol
—CHa
160 CHg 226-229 Ethanol
ol | TS
161 OCHg
o | S




-59 - 162 [err] : Exanpl e 163 Preparation
of 6-benzyl - 3-(5-net hoxy- 1, 2, 4- oxadi azol - 3-

yl)-5,6,7,8-tetrahydro-1, 6-naphthyridin-2(1 H)-one: (1) To a

‘m xture of O met hoxycarbonyl 6-benzyl-5,6,7,8- tetrahydro-2(1 H) -oxo-1

, 6-napht hyri di ne- 3-azi doxine (3.8 g, 10 mml e) and di chl oronet hane (40 m)
is added dropwise with stirring a solution of triphenyl phosphine (2.7 g,
10 mmol e) in dichloronethane (20 m ) under ice-cooling. The reaction
solution is allowed to cool in a-+%$8*rigerator overnight, and
concentrated.to dryness under reduced pressure. The resulting crystals are
used in the subsequent reaction w thout purification. (2) The
above product is dissolved in anhydrous toluene (40 m) and fhe m xture
is reflyxe82for|15 hoy,s. The rleactjqn solutjon is concefptrated to diyness
under regduced pfessure, ‘d | Jopropanol is pdded to thejresidue. The

preci pi fat ed crystals,a ol l gcted by filtrjation, and re¢crystallized from

met hanolf to gi ve the destred cdnpound as a cpl orl ess sol id. Usi ng

t he corjespondi pg starting Fcorrpounds, the same procedurée as Exanpl e|163

are repeated to gl ve the TolTow ng compounds 0l EXanpl €s 164- 165.

Exanpl e 164 ExamGIeB%%z | -3-(5-ethoxy-1 , 2, 4-oxadi azol -3-yl)-5,6,7, 8-
exampie 169

Preparation of 6-benzyl-3-(5-methoxy-1,2,4-oxadiazol-3-

yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-2(1H)-one:

(1) To a mixture of O-methoxycarbonyl 6-benzyl-5,6,7,8-
. tetrahydro-2(1H)-oxo-1,6-naphthyridine-3-azidoxime (3.8 g, 10
mmole) and dichloromethane (40 ml) is added dropwise with
stirringﬂ a solution of triphenylphosphine (2.7 g, 10 mmole) in
dichloromethane (20 ml) under ice-cooling. The reaction solution is
allowed to cool in a refrigerator overnight, and concentrated .to
dryness under reduced pressure. The resulting crystals are used in
the subsequent reaction without purification.

(2) The above product is dissolved in anhydrous toluene
(40 ml), and the mixture is refluxed for 15 hours. The reaction
solution is concentrated to -dryness under reduced pressure, and
isopropanol is added to thé residue. The precipitated crystals are
collected by filtration, and recry_stallfzed from' methanol to give the
desired compouhd as a colorless solid.

AUsing the corresponding starting compounds, the same
procedure as Example 163 are repeated to give the following
compounds of Examples 164-165.

Example 164

6-Benzyl-3-(5-ethoxy-1,2,4-oxadiazol-3-yl)-5,6,7,8-



-60 - t et rahydro-1, 6- napht hyri di n-2( 1H) - one Exanpl e 165
6- Benzyl - 3- (5-i sopropoxy-1 , 2, 4-oxadi azol -3-yl)-5,6,7,8- tetrahydro-1

, 6-napht hyri di n-2( 1H) - one Exanpl e 166 Preparation of
6- benzyl - 3- ( 3- net hoxy- 1, 2, 4- oxadi azol. - 5- : )
yl)-5,6,7,8-tetrahydro-1, 6-napht hyri di n-2(1H) - one: A suspensi on of

N- met hoxyt hi ocar bonyl 6-benzyl-5,6,7,8- tetrahydro-2(1H)-oxo-1

, 6-napht hyri di ne- 3- carboxyam de (3.6 g, 10 mmol e) and hydroxyl am ne
hydrochloride (1.4 g, 20 mole) i neopyri dine (20 M) is refluxed overnight.
The reaction solution is concentrated to dryness under reduced pressure,
and water is added to the residue.. The precipitated crystals are
collected by filtratjon, and recr al li zed from net hanol to give a

col orl eséetf@hmro-tﬁ-naphthygfﬁ ‘éﬁt’%‘d?'?%spondi ng starting conpounds, the

sanme procedures gs Exellrrwg 166 are repeated to give the foll ow ng conpounds
of Exanpl es 167- mpie S Exanpl e 167 6- Benzyl - 3- (3- et hoxy-1

et bl B IR A AR g
i el LA, oo 20 o
6- benzyl -5, 6, 7, 8-E'g(gl'gnr zi\glypébo 2(1H) - oxo- 1 , 6-napht hyri di ne- 3-car bohydrazi de:
Preparation of 6-benzyl-3-(3-methoxy-1,2,4-oxadiazol-5-
yl}-5,6,7,8-tetrahydro-1,8-naphthyridin-2(1H)-one:
A suspension of N-methoxythiocarbonyl 6-benzyl-5,6,7,8-
tetrahydro-2(1 H)-oxo-1,6—naphfhyridine-3-carboxyamide (3.6 g, 10
mmole) and hydroxylamine hydrochloride (1.4 g, .20'}n'mole) in
pyridine (20 ml) is refluxed overnight. The reaction solution is
concentrated to dryness under reduced pressure, and water is added
to the residue. The precipitated érystals are collected by fiit.fation,'
and recrystallized from methanol to give a colorless solid.
Using the corresponding starting compounds, the same
procedures as Example 166 are repéated to give the following
compounds of Examples 167-168.
Example 167
6-Benzyl-3-(3-ethoxy-1,2,4-oxadiazol-5-yl)-5,6,7,8-
tetrahydro-1,6-naphthyridin-2(1H)-one
Example 168
6-Benzyl-3-(3-isopropoxy-1,2,4-oxadiazol-5-yl)-5,6,7,8-
tetrahydro-1,6-naphthyridin-2(1H)-one

Reference Example 1
Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-carbohydrazide:



-61- - . A sol ution of ethyl 6-benzyl-5,6,7,8-tetrahydro-2(1H)-
0X0- 1, 6- napht hyri di ne- 3-carboxylate (5.6 g, 18 mmol e) and hydrazine
monohydrate (2.7 g, 54 mole) in ethanol (300 M) is refluxed for 3 hours.
After cooling, the precipitated crystals are collected by filtration, and

recrystallized fromethanol to give a colorless solid (5.2 Q). Yi el d:
96.8 % m p. 218-220[err] C Ref erence Exanple 2
Preparati on of 1-methyl-1-cycl oprop&riecar bohydr azi de: A m xture

of - ethyl 1-nethyl-1-cycl opr opanecar boxyl ate (10 g, 7.8 nmole) and

hydr azi ne nonohydrate (5.1 g, 0.1 nole) is. heated with stirring at
100[err] C for 4 hours. To the reaction solution Jis ad t al e(50 m),
and the mxture i & reelulicad oforetByhoGrhenzyhis,6, h.%t?ﬂf?hmgr%?{ ter. After

cooling, the grem pitated crystals are coI | ectge Hﬁﬂ? Itratlon and washed
u

with dii s@¥Coh Yrﬂ‘éi”e W@fbﬂé}'lé&l |5eQi 90 )9aB§ as’ a col orl ess
crystal . Yi el d: % ? e&lln Ref er ence
Exanpl e 3hydrazine mqfk‘ﬂb’&ﬁf&'ftei 6%709, @%B?fEﬂe 5'”6 %W'e@%iﬂ'ﬁdSZ( 1H) - oxo-
1 ,6- naphth ridin t hano ture
o-benayl sofived. far 3259&% 2ty - cooling. e rPJSFrHH tatedt ﬁa?’séa!éaab%xw ate (20
64 mml el{ (gt ra | anmoni, um boron dr| Hg nmo)| e) and 1, 2-
d| chl or 0eCREREIRD D ral igny AN, Py YA é?%’a(t,?lﬁ
-62-
colorless solid (6.2 g).
 Yield: 96.8%
m.p. 218-220°C . -

Reference Example 2 .
. Preparation of 1-methyl-1-cyclopropanecérbohydrazide:
_ A mixture of ethyl 1-methyl-1-cyclopropanecarboxylate
(10 g, 7.8 mmole) and hydrazine monohydrate (5.1 g, 0.1 mole) is.
heated with stirring at 100°C for 4 hours. To the reaction solution
is added toluene {50 mi), and the mixture is refluxed for 3 h.ours
while distilling off water. After cooling, thé precipitated crystals
are collected by filtration, and washed with diisopropyl ether to
give the desired compbund (8.9 g) as a colorless crystal.
Yield: 99%
m.p. 85-87°C
Reference Example 3
Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-methanol: |
' A mixture of ethyl 6-benzyl-5,6,7,8-tetrahydro-2(1H)-
oxo-1,6-naphthyridine-3-carboxylate (20 g, 64 mmole),
tetramethylammonium borohydride (25 g, 97 m_mol_e) and 1,2-

dichloroethane (200 mi) is refluxed for 4 hours. The reaction



solution is concentrated to dryness under reduced pressure. Water is added
to the residue, and the m xture is refluxed overnight, and cooled with
ice. The precipitated crystals are collected by filtration, and dried to

gi ve the desired conpound. Ref erence Exanple 4
Preparati on of 6-benzyl-5,6,7,8-tetrahydro-2(1 H)-oxo- 1
, 6- napht hyri di ne- 3- car bal dehyde: To a sol ution of

6- benzyl -5, 6, 7, 8-tetrahydro- 2(1H) - oxo- 1, 6- napht hyri di ne- 3-net hanol (2.7
g, 10 nmmole) in chloroform (100 nppJs added active manganese dioxide (13.5
g), and the mxture is refluxed for 5 hours. After cooling, the insoluble
materials are renoved by filtration, and the filtrate is concentrated to
dryness under reduced pressure. The residue is purified by nmedi um pressure

col um ebnareH 49T esHBerfatbhai P Yrihdss2@Rdes oletridad pretouiel riwatand wat er,
Wi th concentration gradient) to give the desired conpound.

Ref er enize dadadlte the residue, el ahixtureols refluxed overnight, and
6- benzyl -5, 6, 7, 8-tetrahydro-2(1H) - oxo- 1 , 6-napht hyri di ne- 3-al doxi ne:

A sol utboled OWitﬁ-heDZWhégﬁeEiSFﬂtdt@ﬁr&gmhle- atd Hrolbxcted, by

napht hyri di ne- 3- car bal dehyde (5.4 g, 20 nmmol e) and hydroxyl am ne

hydr ochfiliratiten,( 2n8 dried Otomgitee thé deditehaoni@unt) is refl uxed for 3 hours.
After cooling, the precipitated crystals are collected by filtration, and
dried to give tRefeesicecExampieund. Ref erence Exanple 6

Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1, 6- napht hyri di Peepangtiobxyifri 6ribdnzythbi 48-tetrahydro-2(1H)-oxo-
- 63- To a solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1, 6- naphiyraphthyridined8xcarbgldedyge: 10 mmole) in DVF (30 nl) is added
\-chi orosucet ni ?Iodea (é-(.)ﬁlﬁ%n lc())f rrsrt?)le%)zyi-g, ,Qir,tsi-t%r%?aﬁytldrrogg H)-oxo-
1,6-naphthyridine-3-methanol (2.7 g, 10 mmole) in chloroform (100
ml) is added active manganese dioxide (13.5 ‘g), anci.the mixture is
refluxed for 5 hours. After cooling, the insoluble materials are
removed by filtration, and the filtrate is concentrated to dryne.s,s
under redqced pressure. The residue is purified by medium-pl:essure
column chromatography of Diaion CHP-20P (solvent; acetonitrile and
water, with concentration gradient) to give the desired compound.
Reference Example 5
Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-aldoxime: | '

" A solution of -'6-benzyl-5;6,7,8-tetrahydl"o-2(1H)-oxo-1,6-
naphthyridine-3-carbaldehyde (5.4 g, 20 mmole) and hydroxylamine
hydrochloride (2.8 g, 40 mmole) in ethahol (50 ml) is refluxed for 3
hours. After cooling, the precipitated crystals are collected by
filtration, and dried to give the desired compound.

Reference Example 6
Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H);oxo-
1,6-naphthyridine-3-hydroxyiminoy!l chloride:



tenperature, and the mxture is stirred for 5 hours. The reaction solution
I's poured into ice-water, and the precipitated crystals are coll ected by

filtration, and dried to give the desired conmpound. Ref er ence
Exanple 7 Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1, 6- napht hyri di ne- 3- azi doxi ne: A mxture of

6- benzyl -5, 6, 7, 8-t et rahydr o- 2( 1H) - oxo- 1, 6- napht hyri di ne- 3- hydr oxyi m noyl
chloride (3.2 g, 10 mmol e), sodium azide (0.65 g, 10 mmole) and DVMF (30 m)
is stirred at room tenperature f or68-hours. The reaction solution is
poured into ice- water, and the precipitated crystals are collected by
filtration, and dried to give the desired conpound. Ref erence

Exanpl e 8 Preparation_ of O methoxycarbony|l 6-benzyl-5,6,7, 8-
t et r ahydr o- 2( 1H) - 6081 SP&%hpﬁyﬁfQﬁW[iﬁé?cﬁfi?%l"ydro‘zrh’v“)'OXIQI a

16 napht hpriaPREVESi Balieeie. @5, 01 ufBiigjShan PMEER i de (1.1 o,
ol Ut  on e NGHITERRGEBRUTIN 41 (1 % 50 TUaleul 8) PORIGHE oRISL hane. (5
o1 rred rarrrade, Hr, R BB e, SulBHNTer, 5C bBE: r dPBarea i nass under
g o s AR s MR, o ReMWARET,  Anbi"thd Bletinattd ySiald drdy °.
L) CrRC! ey Uhp4Eh, SRR 08 98] 68 SR Mmoo, o115 0105
, 6- napht hyri di neﬁéfg?ém %g(tamlﬂgy-lanat e:
_ Preparation of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
" 1,6-naphthyridine-3-azidoxime: | -
A mixture of 6—benzyl-5,6,7,8-tetrahydr’6'-2(1 H)-oxo0-1,6-
naphthyridine-3-hydroxyiminoyl chloride (3.2 g, 10 mmole), sodium
azide (0.65 g, 10 mmole) and DMF (30 ml) is stirred at room
temperature for 6 hours. The reaction solution is poured into 'i.ce-
water, and the precipitated crystals are collected by filtration, and
dried to. give the desired compound.
Reference Example 8
Preparation of O-methoxycarbonyl 6-benzyl-5,6,7,8-
tetrahydro-2(1H)-oxo-1,6-naphthyridine-3-azidoxime:
To a solution o.f 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-azidoxime (3.2 g, 10 mmole) and triethylamine
(1.1 g, 10 mmole) in dichloromethane (60 'ml) is added dropwise
with stirring a solution of methyl chloroformate (1.0 g, 10 mmole)
in dichloromethane (5 ml) under ice-cooling. The mixture is warmed
to room temperature, and stirred for 3 hours. The reaction solution
is concentrated to dryness under reduced pressure, and water is

added to the residue. The precipitated crystals are collected by



(1) To a solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-
oxo0- 1, 6- napht hyri di ne- 3-carboxylic acid hydrochloride (3.2 g, 10 mole)
and-triethylamne (3.1 g, 30 mmole) in dichloronethane (50 M) is added
dropwise with stirring a solution of thionyl chloride (1.3 g, 10 mmole) in
di chl oronet hane (5 m ) under ice-cooling. After the addition, the mxture
Is warned to roomtenperature, and stirred for one hour, and is
concentrat ed under reduced pressure to give an acid chloride as an oil.
(2) To a solution of the above oil464¥foduct in 2N aqueous sodi um hydr oxi de
solution (25 m) is added potassiumthiocyanate (1.5 g, 15 mvole), and the
mxture is stirred at roomtenperature for 20 hours. The mixture is '
extracted with chloroform and the extract is dried over anhydrous sulfuric
aci d, andilicaiiemnang ediecd aeyniesgiventies desieccdopnpegnd.e. The residue is
puri fi ed by silica gel colum chromat ography (solvent; chloroform;
met hanol 5: 1) Refergnee tExamplei 9ed conpound as a col orl ess solid.
Reference Exanpl e 10 Preparati on of N nethoxyt hi ocarbonyl
6- benzyl - 7, 8Preparatipdy oop ( 6H)enxyl-3, 8,8, fdptrahypdrer 261 1) cexdoxani de:
To a sol éon 0 henzyl tetrahydro-2(1 H)-oxo-

In

1, 6- napht rﬁlﬂpa@ﬁﬂémgoﬁas’iﬁﬂﬁhmgﬁﬁa(@ te g 10 mml e) in absolute

met hanol (30 nml) dded sodi um net hoxi de f 7g
-65 - ol e), éﬁi iﬁe i gelution ©fr &-benayl-beh.728- ﬂ%ﬁ?{r&’d%g(‘rfdkct i on

the r Li?aké-f%ﬁégﬁﬁv@@ Hing-acea 2%7 ¢ sabid Relroeblaios, (B 1gaci®n, and
g;:oga tegn%ngﬁg Etgd?S' re rﬂg)@ ha qoomlg)dpe%%he}orome%hane (50

ml) is added dropwise with stirring a solution of thionyl chloride
(1.3 g, 10 mmole) in dichloromethane (5 ml) under ice-cooling.
After the addition, the mixture is warmed to foom';cemperature, and
stirred-for one hour, and is concéntrated under reduced pressure to
give an acid chloride as an oil. _

(2) To a solution of the above oily product in 2N aqdeous
sodium hydroxide solution (25 ml) is added potassium thiocyanate
(1.5 g, 15 mmole), and the mixture is stirred at room temperature
for 20 hours. The mixture is extracted with chloroform,.and the
extract is dried over. anhydrous sulfuric acid, and concentrated to
dryness under reduced pressure. The.residue is purified by silica
gel column chromatography (solvent; chloroform ; methanol = 5 : 1)
to give the desired compound as a colorless solid.

Reference Example 10

Preparation of N-methoxythioca'rbonyl 6-benzyl-5,6,7,8-
tetrahydro-2(1H)-oxo-1'.6-naphthyridine-s-carboxamide:

To a solution of 6-benzyl-5,6,7,8-tetrahydro-2(1H)-oxo-
1,6-naphthyridine-3-carboisothiocyanate (3.3 g, 10 mmole) in

absolute methanol (30 ml) is added sodium methoxide (1.1 g, 20



-yl)-5,6,7,8-tetrahydro-1 , 6-naphthyridin- 2(1 H)-one
-g Corn starch

0 g Crystalline cellul ose
el | ul ose

0.5 g Magnesium stearate
According to a conventiona

57 g Lactose
25 g Hydroxypr opyl
2 g Light silicic anhydride
0.5¢g
nmet hod, the above conponents are m xed and
kneaded to give the granules, which are packed into 1000 capsules to give a
capsul e preparation (each 100 ng)-65- Preparation 2
Tabl ets: 6-Benzyl - 3- (3-net hoxy-1 , 3, 4- oxadi azol -
5-yl)-5,6,7,8-tetrahydro-1 , 6-naphthyridin- 2(1 H)-one
5 g Corn starch 20 g Lactose
30 g Hydmomgle)p@yld thed Imiktiee is refluxed for 20 hours. The reaction
Low substituted hydroxypropyl cellul ose 10 g
-66 -  solution is Aoacentirated wnaec oredeaed pabssetdiodndt bthamobve conponent s
are m xed and kneaded, and thereto are added light silicic anhydride and
nmagnesi vadgedatcatie rasiiuehe Thatpreeipitatedbtpistall oe gcolkedtadh iyt s cont ai ni ng
10 ng of the active ingredient in each tablet. Preparation 3
Powder s: fillragiom yand-drizdée hgixg- the, lesiredagiompousd. yl ) -5, 6, 7, 8-t et rahydro- 1

5
5
1
c

, 6-napht hyridin-_2(1 H)-one 59
Corn starch Preparation 1 173 g
Capsules:

6-Benzyl-3-(3-methoxy-1,3,4-oxadiazol-
5-yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-
"2(1H)-one 5¢g
Corn starch - 587 ¢g
Lactose 10 g
Crystaiiine cellulose 25 g
Hydroxypropyl cel'lulose : 2g
Light silicic anhydride 05¢g
Magnesium stearate 054¢g

According to a conventional method, the above components
are mixed and kneaded to give the granules, which ére packed into -
1000 capsules to give a capsule preparation (each 100 mg).

_ Preparation 2 -

Tablets:

6-Benzyl-3-(3-methoxy-1,3,4-oxadiazol-
5-yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-

2(1H)-one 5¢g
Corn starch | 20 g
Lactose 30 g
Hydroxypropyl cellulose 5g

Low-substituted hydroxypropyl cellulose 10 g



Lact ose ' 300 g Hydroxypropyl
cel |l ul ese 20 g According to a
conventional nethod, the above conponents are m xed and kneaded,

pul veri zed, and thereto is added light silicic anhydride (g.s.) to give

50-trituration. -67- 3-OXADI AZOLYL-1
6- NAPHTHYRI DI NE DERI VATI VES CLAI MEB: 1. A

3-oxadi azol yl -5, 6,7, 8-tetrahydro-1, 6-napht hyri di ne derivative of the
formula (1): [err] wher ei n is an oxadi azole ring, Rerr] is

hydrogen atom an acyl group, a-T r al kyl group or a group of the
formula: -CHerr]Rerr]" (in which Rerr]'" is a cyclo-lower alkyl group, a
| ower al kenyl group, a |lower alkynyl group, benzyl group, an aryl group

or a heteroaro R2.is a |lgwer y r cycl o-l.ower al kyl
%r?up, a Iowerm% ‘Eerﬁ@f&gﬁoﬁpﬁ%ﬁfwﬁam&iﬁ% g}égtﬁ%%{’a?n%gﬁ rg Gp, I a

et er oar g 0geRo ower

al kyl gr%?ﬁ&e?oé\ggfq%@ ggﬁﬁpt:rleg’\éﬁévﬁe {jﬂeny Qyélgbg‘y%nh?héﬁénoxyd
group or 0 a abl e aci

addi ti o_narzdalr? ngg d{r?‘ ét@a‘?a%r g@d ﬂ% %ﬁggﬁ%ggé%ﬁg&iéot aim1l, wherein
Rlerr] itabfets containing 10 mg of the active ingredient in each tablet.

Preparation 3
Powders:

6-Benzyl-3-(3-methoxy-1,3,4-oxadiazol-5-
yl)-5,6,7,8-tetrahydro-1,6-naphthyridin-

2(1H)-one 5g
Corn starch .- 178 g
Lactose 300 g
Hydroiypropyl cellulose 20 g

According to a conventional method, the above components
are mixed and kneaded, pulverized, and thereto is added light silicic

anhydride (q.s.) to give 50-trituration.



group of the formula: -CHerr]Rerr]" (in which Rerr]' is phenyl group, a
substi.tuted phenyl group, or a 5-nenbered heteroaromatic group), R2 is a

| ower alkyl group, a cyclo-lower alkyl group, a |ower alkenyl group,

- phenyl group or a substituted phenyl group, a 5-nmenbered heteroaronatic:

S4B o Sal (" Ehepenr oroup or & pharmeceutieally EHAINNNANA -

A conpound according to claiml or claim?2, wherein R2 is 4n Al kg group
having 1 to 3 carbon atons, a cyel6opropyl group, or an al koxy group having
1 to 3 carbon atons, or a pharnmaceutically acceptable acid addition salt

t her eof . 3-OXADIAZOLYLALlGOBpYARUTHLRIDINB\PERRIVATLVilSecedi ng claim  wherein
Het is a 1, 3,4-oxadiazole ring, or a pharnaceutically acceptable acid

addi ti on FAIiMIher eof . -5. A conpound according to claim1, 2 or 3,
wherein Het is 1,2,4-oxadiazole ring, or a pharnmaceutically acceptable
acid addition salt thereof. 6. A 3-oxadi azolyl conpound, which is

6- benzyl - 3- (5- net-hoxy- 1, 3, 4- oxadi azol - 2-yl ) - L
5,6, 7, 8-tetrahydio- 1,4- r&ph@dﬁazajthﬁ,fl,—é=tehl@;hydfﬂ-1 ,6-naphthyridine

derivative of the formula (1):

Ry

wherein Het is an oxadiazole ring, Ry is hydrogen atqm, an acyl
group, a lower alkyl group or a group of the formulé; -CHoR¢' (in
which R4 is. a cyclo-lower alkyl group, a lower alkenyl g’roub, a
lower alkynyl group, benzyl group, an aryl group or a-betercarcmatic
group), Rz is a lower alkyl group, a cyclo-lower alkyl group, a lower
alkenyl group, a lower alkynyl group, an aryl group, a hetercaramatic
group, a halogeno-lower alkyl group, a lower alkoxy-lowef alkyl |
group, a lower alkoxy group, a lower alkenyloxy group, a phenoxy
group or a lower alkylthio group, or a pharmaceutically acceptable
acid addition salt thereof. -

2. A compound according to claim 1, wherein Ry is a
group of the formula: -CHoR ' (in which R4' is phenyl groi:p, a
substituted phenyl group, or a 5-membered heteroaromatic group),
Ry is a lower alkyl group, a cyclo-lower alkyl group, a lower alkenyl
grbup, phe.nyl group or a substituted phenyl group, a 5-membered
hetéroaromatic group or a lower alkoxy group, or a pharmaceutically

‘acceptable acid addition salt thereof.



6- ( 2- chl or obenzyl ) - 3- (5- met hoxy- 1, 3, 4- oxadi azol - 2-

yl-)-5,6,7,8-tetrahydro-1, 6-napht hyri di n-2(1H) - one; .
6- (4- chl or obenzyl ) - 3- (5- met hoxy-1, 3, 4- oxadi azol - 2- ﬁ"‘", ,”I” l"" ”I,I ” ,II'
yl)-5,6,7,8-tetrahydro-1, 6-naphthyridin-2(1H -one; ‘of "¢ L w s -«

6- ( 2- bronobenzyl ) - 3- (5- net hoxy- 1, 3, 4-oxadi azol - 2-
yl)-5,6,7,8-tetrahydro-1, 6- naphthyriﬂ@%-Z(lFD one; or

6- (2- chl or o-5-fl yor obenz 3-(5-net hoxy-1

oxgdiazol 2-yl)- 6'72?%%& @ﬂﬁofdlégnﬁﬁhFﬁ?FWanof(f;ﬁlm Bne; or

di 5 6, 7,
6- (2- bro;}grr‘éo %ngﬁggjg%tz Ay Z |l§ﬁy(r+5 §(r£%}‘4¥30¥‘¥38ﬁ89 1 £00%280283- Zedhd

8-tetrah
6- benzyl é%éfggygﬁppr %3 ???Fkrguélhav1ng 1 to 3 carbon

O
5,6, 7, 8-tetrahydro- 1 -napphthyrldln

6- benzyl §t&§set@ﬂ|a]pﬁgrm%d@ﬁQQbﬁlg gc¥ébt§b§e aBid addition salt
69 tetrahydro-1, 6-naphthyridin-2(1H)-one;

6- benzyl -éadBedsopropyl - 1, 3, 4- oxadi azol - 2- yI)
5,6,7,8-tetrahydro-1, 6-napht hyridin-2(1H)-one;  or

6- benzyl - 3- (5- CytlOpnonthbuﬂd4aﬁ&addaﬁg|t8 3hy- preceding claim,
5,6, 7,8-tetrahydro-1, 6- napht hyri di n-2(1H)-one; or
wherein Het is a 1,3,4-oxadiazole ring, or a
- pharmaceutically acceptable acid addition salt thereof.
5. A compound according to claim 1, 2 or 3,
wherein Het is 1,2,4-oxadiazole ring, or a
pharmaceufically acceptable acid addition salt thereof.
6. A 3-oxadiazolyl compound, which is
6-benzyl-3-(5-methoxy-1,3, 4-oxadiazol-2-yl)-
5,6,7;é-tetrahydro-1,6-naphthyridin—2(lH)—one;. or
6-(2-chlorobenzyl)-3~(5-methoxy-1,3, 4-oxadiazol-2-
yl) -5,6,7, 8-tetrahydro-1, 6-naphthyridin-2(1H)-one; or
6-(4-chlorobenzy1)—3-(S-methoxy-l,s,4-oxadiazol-2-
yl)-5,6,7,8~tetrahydro-1, 6-naphthyridin-2(1H)-one;: or
6-(2-bromobenzyl)~3-(5-methoxy-1, 3, 4-oxadiazol-2-
y1)-5,6,7,8~tetrahydro-~1, 6-naphthyridin-2(1H)-one; or
6~(2-chloro-5-fluorobenzyl )-3-(5-methoxy-1,3, 4-
oxadiazol-Z—yl)-S,G,7,8—tetrahydro—l,6-naphthyridin-2(1H)—
one; or .
6-(2-bromo-5-fluorobenzyl )-3-(5-methoxy-1,3, 4~
oxadiazol-2-yl)-5,6,7, sétetrahydro-l , 6-naphthyridin-2(1H)-
one; or
. 6—benzy1—3-(5—cyclopropyl—1,3,4-oxadiézol~2-y1)—
5,6,7,8-tetrahydro-1, 6-naphthyridin-2(1H)-one; or

6-benzyl-3-(5-ethyl-1,3,4-oxadiazol-2-yl)-5,6,7, 8~



6- benzyl - 3- (5-net hyl -1, 2, 4- oxadi azol - 3- yI) 56,7,.8- .
t et rahydro- 1, 6- naphthyrldln 2(1H) - one;

6-benzyl -3- (5-ethyl -1, 2, 4-oxad azol -3-y1) -5, 6,7, 8IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

tetrahydro-1, 6- napht hyridin-2 (H)-one; or

6- benzyl - 3- (3-net hyl -1, 2, 4- oxadi azol 68-yl ) -5, 6, 7, 8-

t et rahydro- 1, 6- naphth r|d|n 2(1H) - one; or a pharmaceutically
acceptabF%tﬁéhﬂdﬁﬁdﬂt EQWQY%% inra( Whi~¢nesrmound. 7. A
5,6,7,8-tetrahydro-1, 6- naphthyrldlne derlvatlve of the formula:

wherein Rlerr] ?sb?ﬁ%ﬁ¥xﬁﬂ{§ﬂ%ﬁﬁpﬁﬁP W 3ghoapadiarehet & kyl  group or a

L5 P e T,
al koxzca?bonSI %r%ﬂrb ﬁbenz@# car%l% yli%r’oﬂp agl$£é¥e3%$ggp, provi ded

that Rlegrg ’758'19&1::'[?}?5&434106 Rty 8089 11 ) ~one; & A Process for
preparing a napht
' 6-benzyl-3-(5-methyl-1,2,4-oxadiazol-3-y1)-5,6,7, 8-
tetrahydro—l,6-néphthyridin-2(1H)-one;. or
6-benzyl-3-(5-ethyl-1,2,4-oxadiazol-3~yl)-5,6,7, 8-
tetrahydro-1, 6-naphthyridin-2(1H)-one; or
-6-benzyl-3-(3-methyl-1, 2,4-oxadiazol-5-yl1)-5,6,7, 8~
tetrahydro-1, 6-naphthyridin-2(1H)-one; or
a pharmaceutically acceptable acid addition salt of
any said'compound. -
7. A 5,6,7,8-tetrahydro-1, 6-naphthyridine

derivative of the formula:

N” "0
|

T

wherein R, is hydrogen atom, an acyl group, a lower alkyl
group or a group of the formula: -CH,R, ' (in which R, ' is
a cyclo-lower alkyl group, a lower alkenyl group, a lower
alkynyl group, benzyl group, an aryl group or a
heteroaromatic group), X is carboxyl group, a lower
alkoxycarbonyl group, benzyloxycarbonyl group or nitrile
group, provided that R, is not methyl), or a.salt thereof.

8. A process for preparing a 1,6-naphthyridine



derivative of the fornula (1la): [err]

wherein Rlerr] and

Rl err] are the sane as defined above, or a salt thereof, which conprises

subj ecting a conpound of the formula (11): [err] “ l wmaluﬂnlmumr]
is the sane as defined above, and Rerr]' iis the sane : neldislor
except a lower alkylthio grod®, to intranolecular cy&]odbhydration.

Rl er
9

3-

r]

. A 3-oxadi azol yl conpound according to any one of clains 1 to 6 for
as a phdemavetiveapf the formmiawK'Gﬁérnaceutical conposition conprising a

N-N)\
! \
la
'}’ o (1a)
| |

wherein R, and R, are the same as defined above, or a salt
thereof, which comprises subjecting a compound of the

formula ({1 ):

R‘“I\@\/ICONHNHCOR";
i
N™ "0 - ()

!
H

wherein R, is the same as defined above, and R,' is the
same group . defined for R, except a lower alkylthio gr.cw:zp,
to in{:ramolecc;lar cyclodehydration. |

9. A 3-oxadiazolyl dompound according to any one
of claims 1 to 6 for use as a pharmaceutical.

10. A pharmaceutical composition comprising a 3-
oxadiazolyl compound according to any one .of claims 1 to 6
and a pharmaceutically acceptable additive.

;1. ﬁse of a 3-oxadiazolyl compound according to
any one of claims 1 to 6 in the preparation of a
medicament having a benzodiazepine receptor binding

capacity.

use



oxadi azol yl compound according to any one of clainms 1 to 6 and a

phar maceutically acceptable additive. 11. Use of a 3-oxadi azolyl
conmpound according to any one of clains 1 to 6 in the preparation of a
medi canment havi ng a benzodi azepi ne receptor binding capacity.

-71-
3-OXADIAZOLYL~1, 6~-NAPHTHYRIDINE DERIVATIVES
ABSTRACT

A 3-Oxadiazolyl-5,6,7,8-tetrahydro-1,6-naphthyridine

dérivative of the formula (I):

" wherein Het is an oxadiazole _ring, Ry is hydrogen atom, an acyl
group, a lower alkyl group or a group of the formuld: -CHoR4' (in
wﬁich_._‘Rf is a cyclo-lower alkyl group, a lower alkenyl group, a
lower alkynyl group, benzyl group, aryl group or a heter_oaroma‘gic
group), Ry is a lower alkyl group, a cyclo-lower alkyl group, a lower
alkenyl group, a lower alkynyl group, aryl group, a heteroaromatic
group,' a halogeno-lfower alkyl group, a iower'alkoxy-lower alkyl
group, a lower alkoxy group, a lower alkenyloxy group, a phenoxy
gFoup or a lower alkylthio group, or a pharmaceutically acceptable
acid addition salt thereof,- is useful as benzodiazepine

receptor agonist.



