Descri pti on Benzofuran derivative Technical Field The
present invention relates to a benzofuran derivative
whi ch exhi bits excellent inhibitory effect against
production of tunor necrosis factor (TNF-(x) and high
absorption after oral admnistration, and thus is
useful for preventing or treating allergic diseases,
i mmune di seases, inflammatory diseases, or sinlar
di seases. The present DPAGEAPEdANal so relates to a
drug containing the derivative as an active
i ngredi ent. Background Art Tunor necrosis factor
(TNF-(x) is an inflammatory cytokine produced by
cel I's such as nacPepRageEsan| €eExHRrbiYS a variety of
physi ol ogi cal activities, and thus is indispensable
to protect the living body and mai ntain honeostasis.
|Ie overproductlon of tunor necrosis factor
Tecb¢mpaé) i§ldonsi dered to be responsible for allergic,
|nflannator%§ or aut Qi mmune di seases,  such as chronic
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di seases., . .
prevehtlnd or treating allergic diseases, immune diseases,
inflammatory diseases, or similar diseases. The present
invention also relates to a drug containing the derivative as

an active ingredient.

Background Art

Tumor necrosis factor (INF-o) is an inflammatory
cytokine produced by cells such as macrophages. It exhibits
a varlety of physiological activities, and thus is
indispensable to protect the living body and maintain
homeostasis. Meanwhile, overproduction of tumor necrosis
factor (TNF-a) is considered to be responsible for allergic,‘
~inflammatory, or autoimmune diseases, such as chronic
articular rheumatism, arthritis deformans, asthma,
bronchitis, ateopic dermatitis, inflammatory visceral disease,
ulcerative colitis, Crohn's disease, and acquired

immunclogical deficiency syndrome (AIDS), and thus compounds

exhibiting TNF-o production inhibitory effect are expected




Recent studi es have reported that anti-TNF-a

anti bodies and soluble TNF-a receptors exhibit
excellent clinical effect (Lancet 344 1105 (1994),
Ann. Intern. Med. 130 478 (1999)), giving nore solid
grounds for the concept of anti- TNF-a therapy. These
anti bodi es and receptors are often called biologica

preparations, and injection is the unavoi dable _for
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., remain needs for a | ow nol ecul ar-wei ght conpound
d1sGRPER -exhibits TNF- a production inhibitory effect and
can be absorbed when admnistered via qral_ route. . ,
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Low-molecular-weight compounds heretofore disclosed to

have TNF-a production inhibitofy effect include oxyindole

derivatives (WO 0122966, JP-A-2001-511449), thiazolyl
derivatives (WO 0164674}, pyrrole derivatives (JP-A-2001-
181187, JP-A-2000-514808), piperidylpyrimidine derivatives
{(JP-A-2001-511764), picolinic acid derivatives (EP 926137),
imidazopyridine derivatives (WO 0158900},
tetrahydrothienco[2, 3-c]pyridine derivatives (JP 13151779, JP
13158789, JP 13151780}, and sulfonamide derivatives (WO
01/62751, WO 01/62715}. However, none of these publications
disclose specific information regarding absorption following
oral administration.

Another compound; i.e., dihydropyridazinone derivative,

has also been disclosed as having TNF-a production



chem cal structure. Disclosure of the Invention The
present inventors have found that there can be
obt ai ned, by introducing a pyridazinyl group into a
benzof uran skel eton at the 5-position thereof, a
conmpound whi ch exhibits good absorption after ora
adm ni stration and excellent TNF-a production
inhibitory effect _and thus is useful as a drug_for
inhgpdFenti fg f6Ct rlddring 0 W0or 28%&rpl e Putalitedgratly differs
di seases, i mune di seases, or inflammtory diseases.
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such _a finding. Accordingly, the present invention
chegdg@ild & TACTHERzof ur an deri vative represented by
formula (1): (1) (wherein Rl represents an al kyl
group which may have a substituent or an al kenyl
whi ch nay _have a substltuent each of R2 and R3
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useful as a drug for preventing or treating, for example,
allergic diseases, immune diseases, or inflammatory diseases.
The present invention has been accomplished based on such a
finding.

Accordingly, the present invention provides a

benzofuran derivative represented by formula (1):

(1)

(wherein R' represents an alkyl group which may have a

substituent or an alkenyl group which may have a substituent:
each of R? and R® represents a hydrogen atom, an alkyl

group, a hydroxyalkyl group, a dihydroxyalkyl group, or an

alkynyl group, or R? and R® form, together with the nitrogen



The present invention also provides a drug conposition

containing a benzofuran derivative (1) or a salt

thereof and a pharnacol ogically acceptable carrier

therefor. The present invention also provides a nethod

for treating pathol ogical conditions caused by
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The present invention also provides a method for
treating pathological conditions caused by excessive
production of tumor necrosis factor (TN¥-a), characterized
by administering a benzofuran derivative (1) or a salt
thereof.

The present invention also provides use of a benzofuran
derivative (1) or a salt thereof in manufacture of a drug.

The compound (1) of the present invention exhibits
excellent tumor necrosis factor (TNF-a)} production
inhibitory effect and enhanced absorption after oral
administration, and therefore is useful for preventing or

treating allergic diseases, immune diseases, inflammatory

diseases, or similar pathological conditions.

Brief Description of the Drawing

Fig. 1 shows absorption after oral administration of



i nclude nmethyl, ethyl, n-propyl, isopropyl, n-butyl
i 50butyl, cyclopropyl , cyclobutyl , cyclopentyl |,
cycl ohexy cycl opropyl met hyl  cycl opropyl et hyl ,
cycl ohutyl nethyl , cyclopentylnethyl , and
cycl ohexylmeth In forrmula (1) , the al kyl group
represented by RL is - Cl2 alkyl, preferably d-C7
al kyl, nore preferably d-C5 al kyl. The al kyl group
thengymReuRiie 2FCOBFARENER, THF BYEFFRL 18V R} ORavE*gnples 7,
ring structure. Exanples of the al kyl group
10/ épflesdnted by Rl include nethyl, ethyl, propyl,
i sobutyl, cyclobutyl, cyclopentyl, cycl ohexyl,
cycl opropyl met hyl, cycl opropyl et hyl ,
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eteroaryl grou a”heteroaryl“group wh ch has
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hree nitrogen atons, and eXanplés o e ﬁeteroaryl

cyclb¥BpkNfk¥de 1Py ERRh ¥bropylethyl, cyclobutylmethyl,
cyclopentylmethyl, and cyclohexylmethyl.

In formula (1), the alkyl group represented by R' is C1-
Cl2 alkyl, preferably C1-C7 alkyl, more preferably C1-C5
alkyl. The alkyl group may be linear, branched, or cyclic,
or may have a ring structure. Examples of the alkyl group
represented by R' include methyl, ethyl, propyl, isobutyl,
cyclobutyl, cycleopentyl, cyclohexyl, cyclopropylmethyl,
cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl, and
cyclohexylmethyl, with methyl, ethyl, isobutyl,
cyclopropylmethyl, or cyclopentylmethyl being preferred.

The alkenyl group represented by R' is preferably C2-C12
alkenyl, more preferably C2-C7 alkenyl, particularly

preferably C2-C5 alkenyl. The alkenyl group may be linear or

branched, and examples of the alkenyl group include vinyl,



i m dazolyl, pyrazolyl, pyridyl, pyrimdinyl,
pyrazinyl, and pyridazinyl, wth pyridyl being
preferred. The aryl or heteroaryl group may have one
to three substituents. Exanples of the substituents
i nclude a hal ogen atom an al kyl group, and an al koxy
group. Exanples of the halogen atominclude fl uorine,
chlorine, bromne, and iodine, wherein fluorine and
PXOPRPERAY nBUELEYRr ePBFr BENEERY Al kyl group is preferably
Cl1-C12 al kyl, nore preferably Cl1-C7 al kyl. The alkoxi
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pyridazinyl, with pyridyl being preferred.

The aryl cor hetercaryl group may have one to three
substituents. Examples of the substituents inclilude a halogen
atom, an alkyl group, and an alkoxy group. Examples of the
halogen atom include fluorine, chlorine, bromine, and iodine,
wherein fluorine and chlorine are preferred. The alkyl group
is preferably C1-Cl2 alkyl, more preferably C1-C7 alkyl. The
alkoxy group is preferably C1-Cl2 alkoxy, more preferably Cl-
C7 alkoxy.

Either the alkyl group represented by R* or R® or the
alkyl moiety of the hydroxyalkyl or dihydroxyalkyl group
represented by R® or R® is preferably C1-Ci2 alkyl, more
preferably C1-C7 alkyl. The alkyl group/moiety is preferably
linear or branched, and examples of the alkyl group/moiety
include methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, hydroxyethyl, hydroxypropyl, hydroxybutyl,



pi perazinyl, piperidino, and norpholino are
preferred. Exanples of the substituent which nay be
possessed by the heterocyclic group include a hal ogen
atom an al kyl group, al koxycarbonyl group, and an
aral kyl group. Exanples of the hal ogen atom i ncl ude
fluorine, chlorine, bromne, and iodine. Exanples of
__the alkyl group include O-C12 alkyl groups, with
dihyfrenyRiRpYL gr upsibeVYAgOprererted. Exanpl es of the
alkoxycarbon¥l groug i nclude d-Cl12 al kyl oxycarbonyl _,
gr BHpsP L&t AL CFhe7akNBY Yy cdFPBRYFSHEBERRTREI RY R° or R
, referred. The aral kyl group is preferab
incppdpyt3celerahkvgylgrbepsicu %hYaC%é%%y@l%Y%mbrbévﬁ@ as
particularly preferred. In formula (1), the broken
PrOPRREY YehOTRBECPFRY pbssi bl e  presence of a doubl e bond.
However, the absence of double bhond is Ereferred. In

foFﬁﬂWﬁl€§)9fREh?snﬁéFPgéarﬁPP§abPéP€rﬁﬁ YrpE8But yi |
het REPGHEOR Shat | TEbeheyF TRETBehOUREYI ) Bnd. the
N R D R
ekl SR b S LR LY e PE P OF rowper
seoRTBuF, drhieReg) ShRPhde S PERSEaRLBY B85} ipo.
oipfREPIRV DrnpfEBHBe cBED 1t 1 aEHo Bonty Eob” o PF L RS o
oipgFayB90E b REELRLLTICa 28 hol 85 Bhol Do coPRELRTL)

SCHEaRR 00, ALt cubeaDLgs o bhontl Bedgditions by
the heterocyclic group include a halogen atom, an alkyl
group, alkoxycarbenyl group, and an aralkyl group. Examples
of the halogen atom include fluorine, chlorine, bromine, and
iodine. Examples of the alkyl group include C1-Cl2 alkyl
groups, with C1-C7 alkyl groups being preferred. Examples of
the alkoxycarbonyl group include C1-Cl2 alkyloxycarbonyl
groups, with Cl-C7 alkoxycarbonyl groups being preferred.

The aralkyl group is preferably phenyl-C1-C7 alkyl groups,
with a benzYl group being particularly preferred.

In formula (1), the broken line denotes the possible
presence of a double bond. However, the absence of double
bond is preferred.

In formula (1), R' is particularly preferably iscbutyl,
cyclopropylmethyl, cyclopentylmethyl, cinnamyl,

halogenocinnamyl, benzyl, halogenobenzyl, dihalogenobenzyl,



hydrochl ori de, sulfate, nitrate, and phosphate, and
organic acid salts such as net hanesul f onat e,
mal eate, fumarate, citrate, and oxal ate. The
conmpounds of the present invention may be in the form
of solvates or keto-enol tautonmers . The present
i nvention al so enconpasses such sol vates. and
tautomers . No particular I|n1tat|on i's |nposed on
or tlhelogpaophenkid) sobpate, E@@M@'ﬁg‘ﬂa@rtdwé’\ sébvarefgsedly a
not adversely affect tunor necrosis factor (TNF-a)
hydgogguceiton. i AhCBrEdr pléffegt ournoAagClofHehydtrpagad kyl
and the solvate nay be formed froma solvent enployed
group,t ke Br pdgeerelogretber Bhepketereryabi fagrpupr formed
al cohol . The solvate is preferably a hydrate. The
by Bon@]@@n?ﬂ (19 rote feverlphe ge i daRAstiton Eiibe @ grigRiciedino
t hrough, for exanple, the follow ng production
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COOH H2ZNNH2 Rt-Hal or R -OWs K2Q0
each of the four groups may optlonally be substituted by a

Cil-C7 alkyl group or a benzyl group.

The salt form of the compound (1) of the present
invention is preferably an acid-additicn salt. Examples of
the acid-addition salt include inorganic acid salts such as
hydrochloride, sulfate, nitrate, and phosphate, and organic
acid salts such as methanesulfonate, maleate, fumarate,
citrate, and oxalate.

The compounds of the present invention may be in the
form of solvates or ketc-enol tautomers. The present
invention also encompasses such solvates and tautomers. No
particular limitation is imposed on the type of the solvate,
so long as the solvate dces not adversely affect tumor
necrosis factor (TNF-o) producticn inhibitory effect, among
other effects, and the solvate may be formed from a solvent
employed in the production or other steps, such as water or
alcohol. The solvate is preferably a hydrate.

The compound (1) of the present invention can be
produced through, for example, the following production

process:



DW 1) Cl COCEt 2)Reducing agent i (6) (7) R2 MsC1 (9)
(1) .NH R3 (wherein R4 represents an al kyl group; Hal
represents a hal ogen atom M represents a

met hanesul fonyl group; and each COCOCEt)2 9 of R,
R2, and R3 has the sanme neaning as descri bed above)
The reaction steps of the production process will next
be descri bed. Flrstly, steps involved in production of
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(wherein R* represents an alkyl group; Hal represents a

halogen atom; Ms represents a methanesulfonyl group; and each



RI-OMs in the presence of an alkali (e.g., potassium
carbonate), to thereby produce conpound (6) . The
conmpound (6) is hydrolyzed to thereby give conpound
(7), which is subsequently reacted with chl oroethyl
carbonate, to thereby give an acid anhydride. The
acid anhydride is reduced by use of a reducing agent
sodlu bor ohydride), to thereby give conmpound

of 3§9 R,T bgﬁdtég)sa@er@g@péagwpﬁhdescrlbed above) .
nethanesulfonyl chloride in the presence of a base
(eTge, repotdohyisdepsePt tde RECERF iosdpEecesmpdiidd next
(9) serving as a key internmedi ate conmpound of the

be geE68GADEEN process. The target conpound (1) can be
produced by reacting the conmpound (9) with an am ne
( RECRSN) - séebisntiavedivedrie prr@éi&qtém &prererypdy (5)

performed in a polar sol vent acetonitrile) and
fromnacréopReseRte 80 Hbdenbe 816859515@% .AC%%O@henone (z)
pot assi um car bonate). Wen R3 of the am ne

and§1&h P hst@mé&anattﬁejgm H&:&Péuﬁn&ﬁrth R LEEARG: i Thereby
prosHS@eepméauaﬁoua “(etge, é§ﬁ3a¥€€§§éﬁﬁ%an§3@3€$68§§£ate

the prote ou ved a&ﬁpr co e%f
hydafazeascﬁpoﬁs Bt Ot fle %o BB aund SLAPVER R, CRCaRBRIGY PRER an
rese hydr.ogen_ i s, prod t here may
alksél “8yed°% lawo§g9§°¥ﬁ (ol RECs o= GpTpgiha
ted wth |um g [ gﬁ andth Wit h
hyd %Elﬁ%m%?ugg | &F € ﬂl e”Sa %C%ﬁ %hée "9
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rough reac f he conpoun h an organlc acid
or 4L It'Pler %}1 a(5r)0l.it§ %flt-{:nh%{l -Hal or
separatlon/ rl Icatl e Conpoun
R'-OMs in the presence of an alkali (e.g., potaSSlum
carbonate), to thereby produce compound (6}. The compound
(6) is hydrolyzed to thereby give compound (7), which is
subsequently reacted with chloroethyl carbonate, to thereby
give an acid anhydride. The acid anhydride is reduced by use
of a reducing agent (e.g., sodium borohydride), to thereby
give compound (8). The compound (8) is reacted with
methanesulfonyl chloride in the presence of a base (e.g.,
triethylamine), to thereby procduce compound (9), serving as a
key intermediate compound of the production process.
The target compound (1) can be produced by reacting the
compound (9) with an amine (R?*(R’)NH) of interest. The
reaction is preferably performed in a pclar solvent (e.g.,

acetonitrile) and in the presence or absence of an alkalil

(e.g., potassium carbonate). When R? or R® of the amine has
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present invention can be perforned through a
purification nmethod generally enployed in the field
of organic synthesis chem stry, such as filtration,
extraction, washing, drying, concentration,
recrystallization , or chromatography. The
i nternmedi ates of the production process can be used in
the subsequent reaction step w thout performng
an fULRAefTOPRyi FheatMéne Fheurompolihd ELRréinphamppesBAy be
invention may be produced in the formof solvate of a
pro§gfiedt iguadvascer daEhi 8n spPyeREisker BEPYSCEENDZ EEPBA
sol vent, particularl in the formof hydrate. As .
(e. §homﬁniﬁl§ﬁéYEﬁ5@Pp ng&PUPxanphés theserprbegthapogrour is
t he conpound of the present invention exhibits
remgygd| REREY ¢Nmpiﬁthpéd9§tF@ﬁCthﬁPbltory ef fect and
exhi bits inproved absorption after ora
adibRis thgt CORPOTREr dilor R WﬁéChcéﬁﬁéuﬁé ﬁi)aﬂg Risef ul
as a dru% for preventlng or treating gathologlcm
rePEBRBRESoRY ISP IRBMYEI BXO HE?GdlﬁBeﬁﬁnﬂﬁg @a@@@éoylé a
excessi ve productlon of TNF--a, ,such as aller
Pr°6?§éaéésw 1FHfFEﬁn§PBP9u8ﬁsé3%e%S 5ﬁacéﬁﬁoWﬁﬁgnB°taSSlum
eases. fic anpl.es of the pathol ogi ca
PhtEB af't 8n§n a%b@ﬁ Hﬁ%gxg§§§ﬁéénepP6d cFFBﬁE%F ?ﬁﬁpaund
hro artlcular arthri
GoTbEEALL St e CORBRERC (4] Brtophe aéﬁﬁﬁpﬁtlgventlon
ceral  _di sease ulceratlve ¢O
FrEhe
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he " prese FAvent ron co e compoun as an

ac%h%eSEB%&%@E%%9PU¥H%1%%EH%% of the compound {1) of the

present invention can be performed through a purification
method generally employed in the field of organic synthesis
chemistry, such as filtration, extraction, washing, drying,
concentration, recrystallization, cor chromatography. The
intermediates of the production process can be used in the
subsequent reaction step without performing further
purification. The compound (1) of the present invention may
be produced in the form of solvate o0f a solvent such as
reaction solvent or recrystallization solvent, particularly
in the form of hydrate.

As shown in the Experimental Examples described below,
the compound {1) of the present invention exhibits excellent
TNF-a producticon inhibkitory effect and exhibits improved
abscorption after oral administration. Therefore, the

compound (1) is useful as a drug for preventing or treating
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i ngredi ent, conpound (1), can be processed, into a

drug preparation, singly or in conbination with one

or nore pharmacol ogically acceptable carriers (e.g.,

solubilizer, excipient, binder, and diluent) .

Exanpl es of the physical formof the drug preparation

i nclude tablets, capsules, granules, powdlers,

i njections, and suppositories. The dru preparation
patbaroBacplodoadd tihnsugh RaRmaws nanReddingr hugpasyl €aused

a drug preparation for oral adm nistration can be
by prodscedet prodgltpoocedsiig-the suohpesna (- ey oiict Hiseeses,

or nore suitably selected carriers such as a
infdammpitrryediceages . ensgadariRTgam Ja688iS8S -a SRRFHERC

ester, lecithin, olive oil, soybean oil, or_ PE&O00),
examplegcPpi dhe Perfolosisadh Conﬁiaﬁﬁppﬁ caypefabiossresgive

bi nder (e.g., sodium carboxynethylcellul ose or
profygtaepp p@p)T[NEeIUI dngdalde ghrdindicn taé@rla:rqltl afre rpeumatism,

crystall a lubricant (e.g., talc or nesi um 12
artélﬂfé&#ét g LOZHANS  f PSRBT | WOPﬁﬁﬁ&u%g geAc Qergatitis,

i ght anhydrous silicic acid) dru onp05|t|o%

lnféﬁrf%fqaréoweéféﬁtcer.a&véﬂﬁeeﬁeSs 8#54%%#%%{3@& sl (yohn's

adm ni stered. The dqgse of the dr.u Qnposi tion_of the
dispRssentnd AEHLEGR VAFIRS 18gard NG o SRiing BERERS

%§§ body wei ght, age, sex, or pathol ogical condi t i on
(BIHF T the patient. The daily dose of conpound (1) for an

%&6bcﬁﬁu¥plcalg%ﬁ§ﬁ%% ! tﬁ% %Q%F%EH} %%ﬁgéy% dﬁkains
d t
theaﬁ@m%éfvfdiﬂ g %%iﬁalﬁfp PRI e

1ngW% 1e%%§tcgﬁmgﬁﬁﬁf'qsq Q%ﬂn% processed, into a drug

preparation, singly or in combination with one or more
pharmacologically acceptable carriers (e.g., solubilizer,
excipient, binder, and diluent). Examples of the physical
form of the drug preparation include tablets, capsules,
granules, powders, injections, and suppositories. The drug
preparation can be produced through a known method. For
example, a drug preparation for oral administration can be
produced through processing the compound (1) with one or more
suitakbly selected carriers such as a solubilizer (e.qg.,
tragacanth gum, acacia, a sucrose ester, lecithin, olive oil,
soybean o0il, or PEG400), an excipient (e.g., starch,
mannitol, or lactose), a binder (e.g., sodium
carboxymethylcellulose or hydroxypropylcellulose), a
disintegrant (e.g., crystalline cellulose or calcium

carboxymethylcellulose), a lubricant (e.g., talc or magnesium

12



detail by way of exanples, which should not be

construed as |limting the invention thereto. Exanple

1. Production of 2-cycl opropyl net hyl -6- (2, 3-di hydro- -

1- benzof uran-5-yl)-4-(4-net hyl -1 - pi perazi nyl ) met hyl -

- pyridazin-3-one 1) Production of

4- car boxy-6- (2, 3-di hydro-1I -benzofuran -5- yl)-2H

pyri dazi n-3-one 5- Acetyl coumarane [ Brown H C., Il nukai
stegratg)  ARnACRerl oweld 1113 1082 V(i1gs EFENLS.(6 - g »301ight

mmol ) and diethyl ketonmalonate (5.9 g, 33.9 mmol )
anhygreug gdd icdgetifdd) -anBh & hérugi ReupesWasont ¢fr edef bresent
.39 hours at 120C. The reaction_m xture was di ssol ved
1nVieﬂtil§61p ASp&AGIL LY100 FEY enARE 2l dr a8Mie 1siksashydr at e

(3 , 67.5 mml) was added to the resultant

i >?thl?r éiosf%qum}é@df i ust iqorpeg iftgersiof W&?r@r@tsem'oc A

2 13 nol /L aqueous sodlun1hydrOX|de sol ution ni)
invgad198d8¢ T itke FEPSRIRE Che ﬁ@@@@t&ﬁ@eﬁﬁxtﬁhé %@gY weight,

stirred for four hours at 10QC. The reaction m xture
agema§e§ooP§deﬁhP&€géﬁ@ serditios w¢tﬁh€oﬁ€§ﬁ€P5tedThe

drochloric acid. The faormed precipitates were
aaily FEsted cedgne I (€ atesn agnadeﬁe;r Jeghiy i Saadiod 01 o
I.th wat er b I.n hereb I
1, 08" P RS Cbiomnd. 5 oPetivon BERAGHTbIRIGog 1) oys
pre%%%dg§9;%E%%%ﬁ%t%éﬁéydlgégrgd% 2%nz %%r%? %h%e% %1mes a
Carb 2 dlhydro | - benzof uran-5-yl)-2H
day yr|3a§¥ l%'gh g, 22.8 mmol) was suspended in
nmet hanol (100 nL) and thionyl chloride (3 g, 25.1

nmmol ) was added dropwi se to the suspension under
Exa&ggggng wth ice, followed

The present invention will next be described in more
detail by way of examples, which should not be construed as
limiting the invention thereto.

Example 1: Production of Z-cyclopropylmethyl-6-(2,3-dihydro-
l-benzofuran-5-yl) -4-(4-methyl-l-piperazinyl)methyl-2H-
pyridazin-3-one

1) Production of 4-carboxy-6-(2,3-dihydro-1-benzofuran-5-
yl)-2H-pyridazin-3-one

5-Acetylcoumarane [Brown H.C., Tnukai T., J. Am. Chem.
Soc., 83 4825 (1961)] (5.0 g, 30.8 mmol) and diethyl
ketomalonate (5.9 g, 33.9 mmol} were mixed together, and the
mixture was stirred for 39 hours at 120°C. The reaction
mixture was dissolved in isopropanol {100 mL), and hydrazine
monohydrate (3.38 g, 67.5 mmol) was added to the resultant

mixture, followed by stirring for six hours at 100°C. 2 2-

13



by stirring for three hours at 80C. The tenperature of
the reaction mxture was reduced to roomtenperature,
and the solvent was renoved under reduced pressure.
Water was added to the residue under cooling on ice,
and the formed precipitates were collected through
filtration and washed wth water, followed by drying,
to thereby yield 4,90 g of the title conpound as pale
molyk| pEWERIEr §OAEEN| BEAr?Bidey solgfpon: (Topldopes1HANRR
(400MHz, CDC13 b: 3.28(2H, t, J= 8.3 Hz), 3.99(3H,
thegptoy. gpf2fhet regulgantypixtugegyppHstdrred gog fepr hours
7.56 (1H, d, J= 8.3 Hz), 7.68 (1H, s). 8.31(IH s).
at 3PORE od e greastt ipre arilpinire WAk |l ansrlesy lareting and

-.6--(2, 3-- : :
acigifygfovitheReBFERAR2ESH NYIRCEPEPIASI AC3DoneTRe formed
6- (2, 3-D hydro-1-benzofuran-5 yI)-4-netthycarbonél-2H
precipifotpgayprResconéersen Fhrougy’ mdiFahashdpssolpegoughly
washgggyggpewg%ggtg%gaiégggl e|F %E&gk)toa%ge@gg§s§hggh 5.9 g

hyl I 2 9, 8.8 I dded

ot Ehe RaE B GPTBREDoRar PoN RGN BREHCBy (96 HEing for

t h t .80 he, t t th ti
2) ol SRUTO AR O cHubbe 10 SorT bripeat e ancy L) o

‘ aturatgd aﬂgﬁggs $Q iun1_§xdr%gencarbonate ~solution

MetRagYatted theret 8Y T ofFowed BYS extraction with ethyl
acqlate, JThe ngani ;b ayer, vag yashed il b sabyrat ed

yar ,

bri'ne an i ed“dver "saodium’s t€ an f and

pyrﬁﬁgrzng‘é@%e"‘@%ﬁaeg?v%%.%thﬁB%‘ st kLkBtha8a 58 methanol
(100 mL), and thionyl chloride (3 g, 25.1 mmol} was added
dropwise to the suspension under cooling with ice, followed
by stirring for three hours at 80°C. The temperature of the
reaction mixture was reduced to room temperature, and the
solvent was removed under reduced pressure. Water was added
to the residue under cooling on ice, and the formed
precipitates were collected through filtration and washed
with water, followed by dryving, to thereby vyield 4.9%0 g of
the title compound as pale yellow micro-needles (78.8%).
m.p.: 192-200°C

'H NMR(400MHz, CDCl;)8§:

3.28{2H, t, J= 8.3 Hz)}, 3.99(3H, s), 4.66(2H, t, J= 8.3 Hz),
6.87(1H, 4, J= 8.3 Hz), 7.56(1H, d, J= 8.3 Hz), 7.68 (lH, s).
8.31(1H, s).

3) Production of 4-carboxy-2-cyclopropylmethyl-6- (2,3~

dihydro-l-benzofuran-5-yl)-2H-pyridazin-3-one

14



yield 2.66 g of a crude product. The crude product was
suspended in nmethanol (20 nL), and a 2-nol/L aqueous
sodi um hydroxi de solution (20 nmL) was added thereto,
followed by stirring for one hour at 600C. After the
tenperature of the reaction mxture had been reduced
to roomtenperature, water was added thereto, and the
ture was aC|d|f|ed Wi th concentrated hydroch| ori ¢
acﬁa 2férpéﬁ§ér8y skeraetrsanAPT L) et APt RE8Y SRELORKE ~2H-
organi c_l ayer was washed with_saturated brine, and
PyraﬁﬁéanogePn§oé?uﬁ1§ul?a@é T () digpel¥sfvent N Has
repoved under. reduced pressure, and the residue was

dimpERYyEPERPTR2ES f(iLESn%“Léhl 6P6fBPF@ﬁékﬁﬁecaFBoPﬁE?eM 0 g
15, Yighdof B 8-ShabREsL L1 SOOI 90, 8 YELLOW BOUOET v

50- 5( 2H, 0.60-0, 66 6(
addgd35?zpﬁe§resgﬂlgn§ ;Q}utaoé §p£1Pweg by gt;&%lng for two

4. 67& L Hz), 15 6. 89 UH, d, J= 8.5 Hz)
houys g ?Ql-i: dgheJ-teglpegfatglreoqﬁz)the r-paﬂpj:llglq msl)xturg was
.62 UH . d
redgcgg F8;%8B?Ik§?ﬁ§Fgguf§ 3aagh§aF8rFted aqueous sodium
f d t -2 d

I D L A APk st R Y
exciLdof | ﬁ?ﬁnéew%a%tét} R 8 e

w1t§é§% ﬁggkggmgglngdgggsﬁgggda §8Eug$agu%|sﬁ@%g§g§5g§gdaate,
andggg’@%gﬁvfeﬂtgagyr gsybiant t%?hgﬁed%@ﬂlg@?%g Y ‘cﬂgreby

. Stlrrlng m nut es
vielfi 8t Byl gnhre hydpaehbephde-wasrienovest product was

suspended in methanol {20 mL), and a 2-mol/L agueous sodium
hydroxide solution {20 mlL) was added thereto, followed by
stirring for one hour at 60°C. After the temperature of the
réaction mixture had been reduced to room temperature, water
was added thereto, and the mixture was acidified with
concentrated hydrochloric acid, followed by extraction with
ethyl acetate. The organic layer was washed with saturated
brine and dried over sodium sulfate anhydrate. The solvent
was removed under reduced pressure, and the residue was
recrystailized from chloroform-hexane, tc thereby yield 1.88
g of the title ccmpound as a yellow powder (81.7%).

m.p.: 160-165°C.

'H NMR{400MHz, CDCls)8:

0.50-0.55(2H, m), 0.60-0.66(2H, m), 1.46(1H, m), 3.30{2H, t,

J= 8.8 Hz), 4.22(2H, t, J= 7.3 Hz), 4.67(2H, t, J= 8.8 Hz),
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through filtration, and a solution of sodium
bcrchydride (327 ng, 8.64 mmol) in water (2 nL) was
added to the filtrate wunder cooling with ice,
followed by stirring for 15 mnutes at room
tenperature. Agueous hydrochloric acid (2 nol/L) was
added to the reaction m xture, and the resultant

m xture was extracted with ethyl acetate. The organlc
6.8P4yHr dasJImadhedHzw t [A-§atllHat €d, bPFn8-and2dPi Bd) ever

sodi um sul f at e anhydrate. The sol vent was renoved
7.7ahd8r Fedube@2piBssEie, and the residue was subjected
to a_separation/purification step through silica d

1) coresicehronaf o AphOPEePY Bee ey 1 60 (2, 3-dihydro-
chl_or of or m met hanol (100/1 to thereby yield 566 ng
bengpfpgan—piiyleé- éUhﬁ@ﬁﬁﬁ%@tbﬁﬂé2§§PV§M56\¥\H€5 P32. 99 .
m » 115-117"C. 1 H NVR(400vHz, CDC13
0 %56 5odniony 0o d5a2abeEyZIA- cmclOPr@wlmetmvl 6-(2,3-
3.28(2H, t 4,10(2H, d, J= 7.1 Hz)
dlhxdﬁﬂ(éﬂbeamjursn@w}” ?eryzlﬁeeQFﬁ aneJé1@97g H§)76
= 8.5,
MOE&)} TH§ (@ﬁ m&) ?réstbihﬁmg?.e éf%reaucﬁ Efl] Fﬂml was
2-cycl t hyl di
addB iy Brar anCRI T Ok, nl: HRAGEAREBHII GRTREDAGE- 4688y PEdas- 34
in-3 .
mmOE?c§8|§§Foé§|w& | hyPS629e9- AFRYHASS! tRekb6! BPSHLEADF) -
.= 4- d t i.dazi n- 1.81
michib) SRS HORLAMdol I H ety F BntCRRPoPY g CTs ) for 30

confEBELT ELPLAILAS 1 (05 T 2 OB, 00 e

thr@ggﬁdfﬁﬁtgg%iﬁﬁlu&h@”a”@@fﬁtﬁSﬁlB@gsﬁhﬁnmiBSrohydrlde (327
mg, 8.64 mmol) in water (2 mL} was added to the filtrate
under cooling with ice, followed by stirring for 15 minutes
at room temperature. Agqueous hydrochloric acid (2 mol/L) was
added to the reaction mixture, and the resultant mixture was
extracted with ethyl acetate. The organic layer was washed
with saturated brine and dried over sodium sulfate anhydrate.
The solvent was removed under reduced pressure, and the
residue was subjected to a separation/purification step
through silica gel column chfomatography [silica gel 60 g,
chloroform/methanol (100/1)], to thereby yield 566 mg of the
title compound as pale yellow powder (32.9%).

m.p.: 115-117°C.

'H NMR (400MHz, CDCl:)&:

0.46-0.51(2H, m), 0.54-0.60(2H, m), 1.43(1E, m), 3.28(2H, t,

J= 8.8 Hz}, 4.10(2H, 4, J= 7.1 Hz), 4.64(24H, d, J= 8.8 Hz),
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followed by stirring for one hour. A saturated aqueous
sodi um hydr ogencar bonat e sol uti on was added to the
reaction mxture, and the resultant m xture was
extracted wth ethyl acetate. The organic |ayer was
washed with saturated brine and dried over sodium

sul fate anhydrate. The sol vent was rennved under

educed dth d tallj
174 GRcitor &7 of ri etane., ot Bo{ hir o8y T oSG0+ - OF (LF.
the title conBound as_a gale yeIIOMIcryst ['1ine powder
dd, (89. 494, #rP. H21087 193 CLH1 15 NVR( 4B 14HE: 13)8
0. 45- 0. 50( 2H, 0. 53- 0. 60( 2H, 4
5) PRI of?”%@xmpqop@%ﬂsvﬁ%-@ oty
4.65(2
benfgPurehpT i) -4 hgthangsppyonyIbkuRa by azegeyaiast sty
Hz), 7.67(1H, s) 7.75(1H, s). 6) Production of
one2-cyc|opropy|nethy| 6- (2, 3-di hydro-1 -

?$83§&% ggkﬁpga%ﬁgh&% 6nﬁ5h%ld1h@|@er§2 % th I—_glﬁ_r'l)--
4= pEEKERCBUT Oy k) RBERJI - SHEpy PP dad . o Bhelipdpb vas
i<y Bl QSR ERR EATRENAES (1 85%RE: Bl bhfeftafone
(23§, 05, % | BEPRRET) Mntdhellan Bui ST, LniBLEaR]100! A,

ifon by & rrring- for ree hours

2.1?2@%822 P%%EPSEQEHV%othEhSo&E%gbhoHndE&XEHBgéﬂgSw1th ice,

O room tenperature, water was a

ror BFER. By, AbecEe LoDl ke ok sibpeted Ml
sod§9ﬂiH§Hrogencarbonate solution was added to the reaction
mixture, and the resultant mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine
and dried over sodium sulfate anhydrate. The solvent was
removed under reduced pressure, and the residue was
recrystalilized from chloroform-hexane, to thereby yield 607

mg of the title compound as a pale yellow crystalline powder
(89.1%).

m.p.: 108-111°C,

'H NMR (400MHz, CDCls)3:

0.45-0.50(2H, m}, 0.53-0.60(2H, m}, 1.42(1H, m), 3.17(3H, s),
3.29(2H, t, J= 8.8 Ez), 4.10(2H, 4, J= 7.3 Hz), 4.65(2H, t,
= 8.8 Hz), 5.28(2H, d, J= 0.97 Hz), 6.86(1H, d, J= 8.3 Hz),
7.56(1H, dd4, J= 8.3, 2.0 Hz), 7.67(1H, s), 7.75(1lH, s).

6) Production of 2-cycleopropylmethyl-6-(2,3-dihydro-1-

benzofuran-5-yl)-4- (4-methyl-l-piperazinyl)methyl-2H-
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sul fate anhydrate. The sol vent was renoved under
reduced pressure, and the residue was subjected to
separation/purification through separative thin-I|ayer
silica gel chromatography [chl orof orm net hano
(10/1)], followed by recrystallization from
chl or of orm hexane, to thereby yield 54 ng of the
title conpound as pal e yell ow needl e-1i ke crystal
PYYislzgoy-3-@n§ : 128-130C. 1H NVR (400MHz, CDCL3 ) 5:
O 45- 0. 57(4H, :

2.43 (3 H s
quﬂﬁ(ﬂmpylrﬁethnel‘zér QZzﬁ%ihYﬁIOg(l@q%gfur@rsﬁ ~yl) -
, , 4.64 (2H t,
4- H@tf@ﬂ%ulf%@@xefmthd’l-ﬁﬂ-@yglﬁf)zln—ﬁ@@e( 100 algraﬁ 27
Cﬁé fé&' s), 71(1H, .s) | RCKBr) cm1:
5@ @E}SS £d fﬁﬂ?ceff@gtrgdg (I @l z anggpEfRF s ium
nple Productlon of 4-N, N--bis (2-
CanpRAR oy PR - @n@yclraﬁet@awpaﬂemm@e( 433. @,

dro 8 1- benzo u I H- r|d 3-0n
0. 3% &135 &ﬁ*.dt@dg Oaxg%p? @Zl 0% l&&wﬁdegwo&ttwmg

cycloprop Ilnethyl--6-(2 3
for(ﬁhﬁﬁﬁwgqurﬁeﬁfoﬁ&¥gn glhe temperature of the reaction

i3S 0GR 9 LS 2R | 8 0 Bon 8 e
encfegfFy Bl SHhoYLELE o4y T, o2 ML O0M 21
chl}r%%&%ﬁhtahd.iﬁgafgﬁQQb’ ? @%r w%%g%@g g%ov%ﬁl%%%lym
sul%a%eHéhhjér%%e(lkhhg solvent was removed under reduced
pressure, and the residue was subjected to
separation/purification through separative thin-layer silica
gel chromatography [chloroform/methanol (10/1)1, followed by
recrysﬁallization from chloroform-hexane, to thereby yield 54
mg of the title compound as pale yellow needle-like crystal
{53.5%).

m.p.: 128-130°C.

'H NMR(400MHz, CDCls)8:

0.45-0.57(4H, m), 1.42 (1H, m), 2.43 (3 H, s), 2.60-3.00(8H,
m), 3.29(2H, t, J= 8.8 Hz), 3.61(2H, s), 4.09(2H, 4, J= 7.2
Hz), 4.64(2H, t, J= 8.8 Hz), 6.82(lH, d, J= 8.3 Hz), 7.55(1H,
d, J= 8.3 Hz), 7.69(1H, s), 7.71(1lH, s}.

IR (KBr) cm™: 1651,1608, 1501,1242, 1168, 808.

Mass m/z: 380{(M").

Example 2: Production of 4-N,N-bis(2-

hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6- (2, 3-dihydro-
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J= 8.5 Hz), 7.71(1H, s), 7.80(1H s). IR(Neat) cm 1:
3392, 1645, 1602, 1516, 1238, 1047. WMass mz: 354
(Mt-CHZOH) . Exanple 3: Production of
2-cycl opropyl met hyl - 6- (2, 3-di hydr o-
1- benzof ur an-5-yl) - 4-di net hyl am nonet hyl - 2H pyri dazi n-
3-one To 2-cycl opropyl net hyl -6--(2, 3-di hydro-1
- benzof uran-5 _yl) - 4- net hanesul f onyl oxynet hyl - 2H

1‘bEB§P¢&52Pﬁ53¥éXé2@IP®r#@?Zl@f§2°ﬁﬁol), a 40% aqueous
di met hyl ami ne solution (2 nm) was added, and the
mi X¥t4er &REE adt iPoeEIGe Ofo atl g@¢. Waphgarried out
tenperature of the reaction m xture was reduced taq

by ps&nPLt emperaCRrePYARE thatlel "ias Sadded IEe LheePEactraR—>"
m xture. The resuyltant m xture was extra%ted mﬁtg

Y1) CArBRSPEFRS ARATYHE* YBEGaNi c “Haper \Was 1ar Peq 6y ar

. sodium syl fate anhydrate. . The %olven& was renoved

dielhdarPBdtCed pr &55GP8Y #iG1ChENrPeditddE CRABOUNG as a
recrystalli.z fr.am_ghl or of or m hexane, to thereby

Ye Ly 8135§yﬁﬁi%517f%§%6f the title compound as a yel | ow

1 gﬁmder. mp.: 109-110C. 19 | H NVR(400vHz, CDC13)5:

H QRS400%82aH-0R)3 06 43 (1H, n), 2.44 (3H, S), 3.28(2H,

, J= , .3.,62 , 4. ~ed, J= 7.3
0. ap-gapzliep, Wk 15 Eh By Bl bl p en
7 2 , d,, 1= 8. 7. 7 l 1 92 H
A el 3%%%-5&?%%, AR, U118, 8
Z . : [
o dfigh e LA St B o0k @, 7,50,
J= #}%sgﬁgﬁu5?9131ﬁl)bga(higbqq%?z%qyl)nethyl-2H—pyr|dam

roducti’on ‘of 4-(4-tert-but oxycarbonyl -

IR (Neat) cm™': 3392, 1645, 1602, 1516, 1238, 1047.
Mass m/z: 354 (M'-CH,OH).
Example 3: Production of 2-cyclopropylmethyl-6-(2,3-dihydro-
l-benzofuran-5-yl)-4-dimethylaminomethyl-2H-pyridazin—-3-cne

To 2-cyclopropylmethyl-6-(2,3-dihydro-l-benzofuran-5-
yl)f4—methanesulfonyloxymethyl—ZH—pyridazin—3uone {120 mg,
0.32 mmol), a 40% aqueous dimethylamine solution (2 mL) was
added, and the mixture was stirred for two hours at 80°C.
The temperature of the reaction mixture was reduced to room
temperature, and water was added to the reaction mixture.
The resultant mixture was extracted with chloroform, and the
organic layer was dried over sodium sulfate anhydrate. The
solvent was removed under reduced pressure, and the residue
was recrystallized from chloroform-hexane, to thereby yield

53 mg (51.1%) of the title compound as a yellow powder.

m.p.: 109-110°C.
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pi perazi nyl ) met hyl - 2- cycl opr opyl net hyl - 6- (2, 3-di hydr o-
| - benzofuran-5-yl)-2H pyridazi n- 3- one The genera
procedure of Exanple 1 (6) was repeated by use of
2-cycl opropyl met hyl - 6- (2, 3-di hydro-1 - benzof uran- 5-yl
) - 4-net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
tert-bu |- 1-piperazine carboxylate, to thereby yield
... the title compound as a yellowoil (yield: 97.6%. 1
H NNV QGOWVHZCDCDAEB3) 5: 0. 45-0.50(2H, m), 0.51-0.58(2H
m, 1.42 (IH m,1.47 (9H, s), 2.45-2.60(4H
0.4570358¢48H ), 3=48. §1Hz) M3, 48- 445580 5) ,nP-28.(88( 28, J=
brs%, 4.10(2H, d, J-- 7.1 Hz),4.64(2H, t, J= 8.8 Hz),
8.8gHge¢1 Al 6d,(2H= 8)3 )0 (2He50) HI=ny - 37HE9¢ | M. 63)(2H, T, J=
7.75(IH,n%. 2) Production of
8.82Hgyc| 8pPopyHnethyP=68¢3, Bzdi hydpd{ilH. d, J= 8.3 Hz),
7_72?2ﬁ2fg5?n7§9¥%EH?mSI pi per azi nyl ) met hyl - 2H pyri dazi n
4- (4-tert-But oxycarbonyl -1 -pi_perazinyl)met hyl -2
IR “é?gl) opfogy ety 1-889 2 1450 hydriel 9ditzoBé%an- 5- yI ) - 2H
20 PYL | in-3-one (121 ng, 0.26 nmol) was dissol ved
MaSany%r¥%?gzﬁoécetic acid (1.1 nL) under cooling with

i ce-wat .th ti [ d_f 15 ,
S SRR T S AT .
dd to t ti .m Xt ur d.th | tant .
NN RGN EIE RGN SR TA L S
f . t [ i.th chl f Th [
) TELLRELIY XLrt OO I SH oL iRy The o gani

e e BN P R G SV e R EaPRMMEE BV E - o20°, reFuBfoyfata

ben83ffPan-5-y1)-2H-pyridazin-3-one

The general procedure of Example 1 ({6) was repeated by
use of Z-cyclopropylmethyl-6-(2,3-dihydro-l-benzofuran-5-yl) -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl-
l-piperazine carboxylate, to thereby yield the title compound
as a yellow oil (yield: 97.6%).

'H NMR (400MHz, CDCl;)8:

0.45-0.50(2H, m), 0.51-0.58(2H, m), 1.42 (1H, m),1.47 (9H, .

s8), 2.45-2.60(4H, m),3.29(2H ,t , J= 8.8 Hz),3.45-3.55(4H,

m), 3.58(2H, brs), 4.10(2H, d, J= 7.1 Hz),4.64(2H, t, J= 8.8

Hz), 6.86(1H, d, J= 8.3 Hz), 7.55(1H, m), 7.69(1H, s),

7.75(1H, m) .

2) Production of 2-cyclcpropylmethyl-6-(2,3-dihydro-1-

benzofuran-5-yl)-4- (1-piperazinyl)methyl-2H~-pyridazin-3-one
4-{4-tert-Butoxycarbonyl-l-piperazinyl)methyl-2-

cycleopropylmethyl-6-(2, 3-dihydro-l-benzofuran-5-yl)-2H-
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7.4% of the title conpound as a yellow oil. 1H NWR
OwHz, CDCl13) 5 : 0.44-0.58(4H, m,1.43 (1H
.58-2.70 (5H, m, 2.99- 3.10(4H, n), 3.29(2H t,
J .5 Hz), 3.57(2H, s), 4.09(2H, d, J=7 . 3 FE)
4, 64(2H, t, J= 8.5 Hz), 6.86(1H, d, J= 8.3 Hz), . 56
(1H, d, J=8.3 Hz), 7.68 (1H, s), 7.74 (1H m.
IR(Neat cm1: 1652, 1607, 1497, 1238, 1102, 821.
PYIMSL 120866 I(ll%t) M afpl2@ BEORY o#i@st Bdsselved in
4- am nonet hyl cl opropyl met hyl -6 -
tr i T RphLS. EOREh s B bR Ao ga s derevater,
2- Cycl opropyl met hyl - 6- (2, 3-di hydro-1-benzof uran-5-yl)
andy thige SRANES R Moy &F}lﬁéteﬁylfpifl—ﬁ&y Piigasies 3tokds pape
nmol ) and pot assi um phthal i m de (83 ng, 0.56
HE%SFF”W@Pe Yaken (L8 NPKIHPﬁeFﬁ?P@oFﬁaﬁh@er?ﬂcﬁt9n and
he m xture was stirred for two hours at 80C. Wate
mi Cad t-0S K& SMe&Etito R IRERESr é’aSaﬂadtehél#ésl&meaMlth
m xt.ure was extracted with _chloroform followed_by
POTGSSHIy SRR TS ur afﬁg&omednéy( ?Eftﬁléftlé’ﬁd ety ﬁ&lwerform
Th sodi um.sul.f at e anh dra e soI ent s 21 S renpved
euﬁ&gﬁnﬁgd&égarpw Br 86y UprEER EI&P&déZO ht) and

du d d d I
dn%fgv%t S G g%?né%hgﬁ%%;a@%%d“%%e@ﬂ%e
dded  to th I I d fl
renpdrd ﬁ?%u;%%e Fhior el«%%g“ éﬁ%@sae&aﬁ&ﬁeﬂ%ﬁgéﬁm‘*x
7%@%8%%51%” 1EE0 LM, WARE R s

fol’I owed I'ng s que |aI er and
1 r dryi ng over SOdIUﬁISU|fate
H @ﬁ% 5§5ﬁﬂz #ﬁéléqfvent was renoved under reduced

0.4@L%$§@faﬂ,a&9,hh%3 (1H, m),2.58-2.70 (5H, m), 2.99-

373
OOI\JO

3.10(4H, m), 3.29(2H, t, J= 8.5 Hz), 3.57(2H, s), 4.09(2H, d,
J= 7.3 Hz), 4.64(2H, t, J= 8.5 Hz), 6.86(1lH, d, J= 8.3 Hz),
7.56(1H, d, J= 8.3 Hz), 7.68(1H, s), 7.74(1H, m).
IR (Neat) cm™: 1652, 1607, 1497, 1238, 1102, 821.
Mass m/z :366(M").
Example 5: Production of 4-aminomethyl-2-cyclopropylmethyl-6-
(2,3-dihydro-1-benzofuran-5-yl) ~2H-pyridazin-3-one
2-Cyclopropylmethyl-6- {2, 3-dihydro~1l-benzofuran-5-yl) -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one (140 mg, 0.37
mmol) and potassium phthalimide (83 mg, 0.56 mmol) were added
to N,N-dimethylformamide (4 mL), and the mixture was stirred
for two hours at 80°C. Water was added to the reaction
mixture, and the resultant mixture was extracted with
chloroform, followed by washing with saturated brine (20 mL)

and drying over scdium sulfate anhydrate. The solvent was
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resi due was subjected to separation/purification
through separative thin-layer silica ge
chr omat ogr aphy (eluent: chloroform 10% w v
amoni a- net hanol (20/1)), to thereby yield 91 ng of
the title conmpound (82.3% as a yellowoil. 1H
NMR(400MHz, CDC13)5: 0.44--0.60 (4H m , 1.42 (1H m,
3.27 (2H t, J=8.8 Hz),3.92(2H,s),4.09(2H.d, J= 7.1
remﬂf)edzw@si@zmrtedyﬁesi PreFsprE., sgc@mh@rﬁbysyaemﬁ) a crude
7.56(1H,dd, J= 8.3, 1.2 Hz) 7.69 (1H, d, J= 1.2 Hz)
produgtoy They %Wmemawtcwq dl&@@évede% mggggnoi gy, 2
1105, 754. WMass mz _: 297 (N%) . Exanpl e 6: Production
ofa@ﬁ(@ypg@@@@@eﬁ@yppy@r@@eg @&hyamol|85 mmol) was added
benzof ur an- 5-y é) nethyl-l-plpera2|nyl)neth | - 2H

to EF@l&Q%Uﬁl@non ojﬂop@@dggtggﬁl@g or two hours.” Methanol
4- car boxy- 2- (4-fl uorobenzyl)-6-(2

WaSdirRPEME: U@@ﬁfbﬁ@ﬂ&ﬁﬁﬁsprﬁﬁfﬂﬁﬁJp@@ﬁd&?ﬁﬁIQfQﬁ@ Wige added
ggneral procedur of Exanple 1 (3) was carrled out by
to L&e GFSédP? 3L yHEs PYh ﬁf@ﬂ@ﬁaﬁqggfp)lé y with Water
t hoxycar bonyl - 2H pyri dazi n- 3- one 4-f | uor obenzy
a3 S e DR o RERLGY Yars & vifo SO SHEguAd SaEvarate.
yel Low  powder |a

TheNﬁ/ﬁ(lz;’@awaScﬁé e At T L AT
oSSR age oty ea?ted7(t§o S?péfefﬁoraﬁpﬂlmﬁgéﬁﬁn gR=oglen

sepgrgti%éotﬁékhlayég(1H11c g%l C roma%%grapﬁyoqgﬁ eﬁ@f

chloroform/10% w/v ammonia-methanol (20/1)), to thereby yield
91 mg of the title compound (82.3%) as a yellow oil.

'H NMR{400MHz, CDCl;)3:

0.44-0.60(4H,m),1.42 (1H,m},3.27(2H,t,J= 8.8
Hz),3.92(2H,s},4.09(2H,d, J= 7.1 Hz}),4.63(2H,t,J= 8.8
Hz),6.84(iH,d,J= 8.3 Hz), 7.56(1H,dd, J= 8.3, 1.2 Hz),
7.69(1H, d, J= 1.2 Hz), 8.02(1H, s).

R{Neat) cm™: 1648, 1605, 1498, 1238, 1105, 754.
Mass m/z :297(M").
Example 6: Production of 2-(4-fluorobenzyl)-6-(2,3~-dihydro-1-
benzofuran-5-yl)-4- (4-methyl-1l-piperazinyl)methyl—-2H-
pyvridazin-3-one

1) Production of 4-carboxy-2-(4-fluorobenzyl)-6-(2,3-
dihydro-l-benzofuran-5-yl)-2H-pyridazin-3-one
The general procedure of Example 1 (3} was carried out

by use of 6-(2,3-dihydro-1l-benzofuran-5-yl)-4-

methoxycarbonyl-Z2H-pyridazin-3-one and 4-fluorobenzyl
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2) Production of 2- (4-fluorobenzyl) -6- (2,

3--di hydro-1- benzo furan-5-yl)-4-hydroxynet hyl -

- pyri dazi n-3-one The general procedure of Exanple 1

(4) was carried out by use of

4- car boxy- 2- (4-fl uorobenzyl)-6-(2, 3-di hydro-1 -

benzof uran-5-yl)-2H pyri dazi n-3-one, to thereby yield

the title conpound as a yellow oil (yield: 43.4%.
ChlRIWREZO0 NPz LhEBERS) Sleédzgzl?HtlﬂlleJ coRPGUpR) 854862:.’€é|1+0w

t, J— 8.8 Hz), 4. 69(2H d, J=1.2 Hz), 5.35(2H, s),
powgegs (Yi—ﬁldd 54="78)5 Hz), 6.98- 7.04(2H. ),

7. 46- %ZH m, 7.55(1H, dd, J= 8.5, 2.0 Hz), 7.64
I, p(1H21§T21 767 (1H, brs) . 3) Production of

2-(4-1l uorobenzyl)-6-(2, 3-di hydro-1| -
'H %%%k%@@M%ﬁﬁ5C9¢¥ )&:net hanesul f onyl oxynet hyl - 2H pyri daz

in-3 one The gen

>l edod” 09 ggi'roﬁr%%?i‘ﬁ?feagﬁ ggxeﬁ"% 8283480, o),
6 878;ﬁ¥d§?:ﬂ S%nlo z grgﬁgﬁeb)oé gﬁdr%ﬁengtgﬁlg E%ﬁﬁgunﬂ '
763115, 5 g (S'ﬁ 54y 2Sbgkaf g doo (i, BT 803, By a)

8 Hz) , 5.27 (2H, d. J= 1.5 Hz
14. é%é%PzH 3) | 686)(1H d, J(—85Hz) 698)705(2H

2) DgedyPifpPER (D oL %%? B okt TR B
benéb%%r %U%r ?nﬁlhkd?2&§m%tﬁyﬁ ridazin-

enzof ur an- era2|nyl)nepﬁyl 2H

-%;T‘h%géieat e%g%?r@&%d%%e oF Eﬂ{a%%u e @Qfy P58l oBhut
by use of 4-carboxy-2-{4-fluorobenzyl)-6-(2,3~-dihydro-1-
benzofuran—5—yl)—2H—pyridazin—3—ohe, to thereby yield the
titlie compound as a yellow oil (yield: 43.4%).
H NMR (400MHz, CDCls)d:
3.28(2H, t, J= 8.8 Hz), 4.64(2H, t, J= B.8 Hz), 4.69(2H, d,
J= 1.2 Hz), 5.35(2H, s), 6.85(1E, d, J= 8.5 Hz), 6.98-
7.04(2H, m), 7.46-7.50(2H, m), 7.55(1H, d4dd, J= 8.5, 2.0 Hz),
7.64(1H, s), 7.67(1lH, brs).
3) Production of 2~{4-fluorchenzyl)-6-(2,3~dihydro—-1i-
benzofuran-5-yl)-4-methanesulfonyloxymethyl-2H-pyridazin-3-
one

The general procedure of Example 1 (5) was carried out
. by use of 2~ (4-fluorobenzyl)-6-{2,3-dihydro-1-benzofuran-5-
y1l)-4-hydroxymethyl-2H-pyridazin-3-cne, to thereby yield the
title compound as a yellow oil (yield: 78.6%).

'H NMR (400MHz, CDCls)8:
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use of _

2- (4-fluorobenzyl)-6-(2, 3-di hydro-| - benzof uran-5-yl) -
4- et hanesul f onyl oxymet hyl -2H pyri dazi n-3-one, to
thereby vyield the title conmpound as a pale yell ow
powder (yield: 54.89@. mp. : 179-180C. 1H NWR
(4OON+E CDC13) 6: 43(3H s), 2. 64 2 74(8H n,

3,29(2H, ¢, . H& 5(2H, t, J=
3.18(8Hp3) 5332€22ﬁrs¥ é—sé(ﬁ zaf 436 428, Hg), 0= 8.8 Hz),
6. 98-7. 04&Z , [.46- &2 54(1H, dd J
5.2g (8K, 2dg )1 5 §20 12 85(3 2591 F@)86?1 o(4H, J5)8-5 Hz),
| RCKBr) czri X 1653 1609, 1501, 1240, 1119, 819.
6. 9@5 Oﬁﬂ2H44@4€Nﬂ)45E%a§ﬁléH7 npy oduéPil bRs ofds I= 8.5, 2.0
%4 fl uorobenzy % di hydro-1 -
Hz) pedz6PUrBn- BFyly 47?41HetP§P plpera2|nyl)nethyl

azin-3-one dih drochlor|de Tb gasolutlon of

zEmdkf-fF%b%b%ﬁz%T 4pL g0 la%w}b-@ (2,3-dihydro-1-

benzof ur an 4- h -I-p| eraz h 2H
bengoRaaE By LonE- (A08CHGY 1078 THRSRE L NBE AR 2T

] ),.a - nol/L solutlon (0.15 nmL) of hydrochloric
PYT3 Pdlpﬁ eChyl 24 acetate was added dropmnse under

g PRl SRes TR eI Ul T

réiﬁ? ROty T e et
-mﬁﬁﬁd'e n%@%}%@gth%&%&g3ﬁ§9£d%9§ a3t ga% )to t%ereby
y1e§d1%%%HtlQﬁ%)Co%p%%%%Has ] %al% %ellow powder (yleld:
54.8%) .
m.p.: 179-180°C.
'H NMR (400MHz, CDCls)d:
2.43(3H, s), 2.64-2.74(8H, m), 3.29(2H, t, J= 8.5 Hz),
3.58 (24, s), 4.65(2H, t, J= 8.5 Hz), 5.34(2H, s), 6.86(1H, d,
J= 8.5 Hz), 6.98-7.04(2H, m), 7.46-7.51{2H, m), 7.54(1H, dd,
J= 8,5, 2.0 Hz), 7.67{(1H, d, J= 2.0 Hz), 7.70(1lH, s).
IR (KBr) cm*: 1653, 1609, 1501, 1240, 1119, 819.
Mass m/z :434 (M) .
'Example 7: Production of 2~(4—fluorobénzyl)—6—(2,3—dihydro—l—
benzofuran-5-yl)-4-(4-methyl-1l-piperazinyl)methyl-2H-
pyridazin-3-one dihydrochloride
To a solution of 2-{4-fluorobenzyl)-6~(2,3-dihydro-1-

benzofuran-5-yl}-4-{4-methyl-l1-piperazinyi)methyl-2H-
pyridazin-3-one (109 mg, 0.25 mmol) in methanol (1 mL), a 4-

mol/L solution (0.15 mL} of hydrochloric acid in ethyl
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Hz), 3.45(2H, brs), 3.67(2H, s), 4.65(2H, t, J= 8.8

Hz), 5.34(2H, s), 6.86(IH d, J= 8.3 Hz), 7.01(2H,

dd, J=8.8, 8.8 Hz), 7.49(2H, dd, J= 8.8, 5.4 Hz),

7.60(1H, brs), 7.51(IH m, 7.66(IH s). IR(KBr)

cm 1: 3437, 1655, 1608, 1510, 1497, 1438, 1240. Mass

mz :434(M') . Exanple 8: Production of

2-%4 chIorobenzyI)-G (2, 3-di hydro- -
acepafgot'dran §e9lﬁr@PW45ﬁePH§FrlSEFEé#§§|ﬁ§I¥ﬁ€thI 2H -

pyri dazi n- 3- one%%i Producti on of
tem@géépﬁégy ZTQg %@%%é%%§|§equ@d3under reduced pressure,

di hydr o- | - benzof ur an- 5- 2H pyr.i dazi n- 3- one
andgéﬁ@réﬁsﬁﬂﬁéeﬂéﬁeréFrE§%ﬁéﬂéZfd(§¥°Wa§eE§PPPéaeBG?rbyto

% 3-di hydr.o-1 -benzof uran- 5-
theﬁ@?h’ow@é boAYI ngy ByrPdazPh- §h8nEltéﬁdC@mE’ﬂPBFioﬁéni’ﬁ‘lle
hl rlde to.t her eby yleld the title conmpound as a

Yel§@maﬁe Bsm&élke(y‘msaa 89.3%. mp. : 200-2100C. | H

N % 0OVHz, CDC13 6- 3. 30 (2H, t, J=8. 8 Hz) , 4.
mP68 §Pr2{34 gfcd%c Hz) , S. 45 (2H, S) , 25 6.89 (1H,

55(2H d, J= 8.5 Hz), 7.46(2H, d, J=

14 §M§ ﬂl?PMH? 6§b€iH J=8.5, 2.0 Hz), 7.70 (1H d,

2. 781 380cE) on OP§1§%4‘%EFa?LBe#§y?§ CBES) o S R9ARE: £ 0= 8.8

H2) Ta - QAGral Shrotedary Br EXLfple 6%” %rkgi‘ﬁigpia? 85 by

o A ORI S 0 i Eeon o,

1z)tNe s9(2u, a4, J= 8.8, 5.4 Hz), 7.60(1H, brs), 7.51(1H,
m), 7.66(1H, s).

IR (KBx) cm™: 3437, 1655, 1608, 1510, 1497, 1438, 1240.
Mass m/z :434(M").
Example 8: Production of 2-(4-chlorobenzyl)-6-(2,3-dihydro-1-
benzofuran-5~yl) -4« {4-methyl-l-piperazinyl)methyl-2H~
pyridazin-3-one

1) Production of 4-carboxy-2-(4-chiorobenzyl) - {2,3-
dihydro-l-benzofuran-5-yl)-2H~-pyridazin-3-one

The general procedure of Example 1 (3) was carried out

by use of 6—(2,3—dihydro—1—benzofuran—S—yl)—4—
methoxycarbonyl-2H-pyridazin-3-one and 4-chlorobenzyl
chloride, to thereby yield the title compound as a yellow
powder (yield: 89.3%).
m.p.: 200-210°C.
'H NMR (400MHz, CDCls)8:

3.30(2H, t, J= 8.8 Hz), 4.68(2H, t, J= 8.8 Hz), 5.45(2H, s),
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title conpound as a pale yell ow powder (yield: 32.7%.
mp. : 129-134C. 1H NWR(400MHz, CDC13)S : 3.28(2H, t,
J=8 . 8 Hz), 4.64(2H, t, J=8 . 8 Hz), 4.69(2H, s),
5.35(2H, s), 6.85(1H, d, J= 8.3 Hz), 7.28-7.32(2H, m,
7.41- 7.43(2H, m, 7.55(1H, m, 7.65(1H, n), 7.66(1H
brs). 3) Production of 2- (4-chl.orobenzyl ) -6- (2,
3-di hydro-| -
6. BQéATzIofelrraPT—sBylS) Ez) pet'hand St f 8myPox$ret Byl » 7-46(2H, 4,
ridazi n-3 one The general procedure of Exanple 1
J= @5? %éércarﬁ@ééHouﬁd by=udeSof 2-0 Hz), 7.70(1H, d, J= 2.0
4-chl or obenz I) 6- ﬁf 3-di hydro-1-benzof uran- 5-
§1H9§vo§9we Ry P23 LH, pYEBdazi n- 3- one, to thereby

|eId the title conpound as a ellom1pomder éyleld
%r%@gctm ofa@-v@@hwwa& (ooersirdontran
t, J= 8.8 Hz
be%oih}(céﬂ §Y1 54sﬁlé/§ﬁoxéf)“etéyé6(2i[ﬂpyaldﬁ“& 3- Flfl)9 >
% g) 7. 41- ? &
7_ %Flﬁe ?gferenPf aﬁfl@r&ddé ﬁsogepeated by
usegé% g%%gg%%%g;?zyl)Eglgro%enzgxq~%—(2,3~dihydro—l—
-met h hyl - 2H [ 3-
venzBRUrEP g g@é%%ha%gﬁg??ﬁ%u ~55Fe) B OBE PP ed Ba B
: chl b 2 ;
e et5 BBty 81, 8f BATR K pf b ideRadadsitongPolihet ny

m.pgéﬁg%gxrggggig;ﬁioneilto thegﬁbyl_ﬁield the title .
yell ow needl e-like crystal (yield:
1 8 PBomuz, cocls)s:
3.28(2H, t, J= 8.8 Hz), 4.64(2H, t, J= 8.8 Hz), 4.6%9(2H, s),
5.35(2H, s), 6.85(1H, d, J= 8.3 Hz), 7.28-7.32(2H, m), 7.41-
7.43(2H, m), 7.55(1H, m), 7.65(1H, m), 7.66(1lH, brs).
3) Production of 2-(4-chlorobenzyl)-6-(2,3-dihydro-1-
benzofuran-5-yl)-4-methanesul fonyloxymethyl-2E-pyridazin-3-
one

The general procedure of Example 1 (5) was carried out
by use of 2-(4-chlorobenzyl)-6-{2,3-dihydro-l-benzofuran-5-
yl)-4-hydroxymethyl-2H-pyridazin~-3-one, to thereby yield the
title compound as a yellow powder (yield: 96.6%).
ﬁ.p.: 69-70°C.
'H NMR(400MHz, CDCl;}5:
3.15(3H, s), 3.29(2H, t, J= 8.8 Hz), 4.65{(2H, t, J= 8.8 Hz),
5.24(2H, s}, 5.34(2H, s), 6.86(1H, d, J= 8.3 Hz), 7.30-
7.32(2H, m), 7.41-7.43(2H, m), 7.55{(1H, m), 7.65(1H, m),

7.75(1H, m).
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mp.: 149-150C. 1H NWR (400MHz, CDC13) S: 2.55(3H
s), 2.75-2.95(8H, n), 3.29(2H, t, J= 8.5 Hz),
3.61(2H, s), 4.65(2H, t, J= 8.5 Hz), 5.33(2H, s),
6.86(1H, d, J= 8.3 Hz), 7.29(2H, d, J= 8.3 Hz),
7.43(2H, d, J= 8.3 Hz), 7.53 (1H, brs, J= 8.3 Hz),
7.64-7.70(2H, m. | R(KBr) cn+1 1654 1609, 1499,
1241, 1118, 808. Mass niz :45 4,52 (M)
4) @Ja%%tgonp@%d%tt%%hb@r@b%m% of o&?n%a%wdrw("z 3
- di_hydr
ben@@@ﬁﬂ@f‘érﬁﬂr)sﬂyl()‘l m(chyﬂfgftﬁwpﬁra%@wéirnﬁ;tinyﬂfeﬁﬁw 2H
- pyridazin-3-one 1) Production of
PYTAdezipoRyORe( 4- chlor00|nnanyl) 6- (2, 3-
dlh dr o- 1- benzof uran-5-yl ) - 2H pyri dazi n- 3- one
Iqeﬁﬁéééd@FQC@ﬁuEﬁaﬁEI@Xmeéf &aéfﬁaﬁﬁﬁe&aéﬁﬂeﬁyOUt
e of 6-(2, 3-di hydro- I-benzofuran 5-
by Héfeha;y@ar B o3 RPBgEI AP 8- Gaa Bl ro- 1 -benzofuran-5-
4-chl groci nn

Cgnﬁg&ﬁ&ng§uiﬁoay&%g&%%%g%a %%(%Egﬁ a%&ﬁlgagngnsﬁo %hereby

yieééé%h%%%i&%é7%§gp§¥§ 40 ggnggce§ gwgggé 11&3 crystal

6.7, 1. ,639(1Hdt,J—15967Hz),

Yl§1?3 %fHB% » J=15 9 Hz) , 6. 89 (1H d, J= B. 5 Hz)
%1%(1 J=8. 5 H) , 7.33 (2H d, J= 8.5 Hz)

n.p. 712[f|—Fdd J=8. 5 2. 0OHz) , 7. 70 (IH, d, J=

1 Eﬁh H, . 2) Producti f
H éM%i4 %?bc?%ﬁﬁﬁ?%) 6822 3- élhggrgcll?h o.
2. 5BQRZOT Whan-5-yl ),- dhydr oxymeshyly- 25 pyri dazigns3ygne

3.61(2H, s), 4.65(2H, t, 6= 8.5 Hz), 5.33(2H, s), 6.86(1lH, d,
J= 8.3 Hz), 7.29{(2H, d, J= 8.3 Hz), 7.43(2H, d, J= 8.3 Hz),
7.53(1H, brs, J= 8.3 Hz), 7.64~7.70(2H, m).
IR(KBr) cm™: 1654, 1609, 1499, 1241, 1118, 808.
Mass m/z :450 (M%), 452(M%).
Example 9: Production of 2-(4-chlorocinnamyl)-6-(2,3-dihydro-
l-benzofuran-5-yl}—-4-(4-methyl-l-piperazinyl)methyl-2H-
pyridazin-3-one
1) Production of 4-carboxy-2-{4-chlorocinnamyl)-6-{2,3-
dihydro-1l-benzofuran-5-yl)-2H-pyridazin-3-one

The general procedure of Example 1 (3) was carried out
by use of 6-(2,3-dihydro-l-benzofuran-5-yl)-4-~
ﬁethoxycarbonyl—2H—pyridazin—3—one and 4-chlorocinnamyl
chloride, to thereby-yield the title compound as an orange
powder (vield: 44.4%).

m.p.: 177-181i°C.
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The general procedure of Exanple 1 (4) was carried out
by use of
4- car boxy- 2- (4- chl oroci nnanyl ) - 6- (2, 3-di hydro-1 -
benzof uran-5-yl)-2H pyri dazi n-3-one to thereby yield
the title compound as a pale yell ow powder (yield:
31.1%9. mp. : 131-141'C. 1 H NVR(400VHz, CDC13)8-'
L. 3. 27(2H, t, J= 8.5 Hz), 4.64(2H, t, J= 8.5 Hz),
H MMR{406MHY, CDSld.& Hz), 4.98(2H, dd, J= 6.6, 1.2 Hz),
6.41(1H, dt, J= 15.9, 6.6 Hz), 6. 65(IH d, J= 15.9
3.284PH, 6 t850FHS - &, H23,84367THRYI, T.26(2H, 5dBz)= §.9%2H, dd,
7.31(2H, d, J= 8.8 Hz 7.56(IH,_ brs, J=8.8 HE)
J= $.-86( LH2bFL) ; . é@( ILH, l§1r't$) J—3)15Pr9@dl§et7| 84)of 6.73(1H, d,
2-(4-chl oraoci nnanyl ) 6- 3-di h o-1I -
J= Bén?oﬁ@ﬁan658ﬁﬂﬂgi ﬁetﬁén@s@lﬁé%ylaxﬁﬁé?HyIQZHprﬁléaﬁZ
i.n-3 one The general procedur e of Exanple 1 %5%
7. 3ﬁé6@at@d BY 8yoeHgf) » 7.64(1H, dd, J= z),
4-chl oroci_nnanyl )-6-(2,3-dih dro-I-benzofuran 5-
7. 7§I§Hﬁ ﬁydﬁbxﬁngt%%ﬂizﬁ- ﬁﬁlgazﬁ 3 one, to thereby
yi el e congound as a geIIOM/pomder

2) {educ Bansof | Snf §rool qualingebd | beb (e R taroRRr 1 -
ben?ggefﬁ-st—yﬁ%sﬂgdggcmﬁ%&g(gﬁtwdgmgt%gonf :

b, BN FE 5 68 FAOSRIFE 15 BURPPIS g 175 S5 gk out
oy Hek, of A Griboty- éfﬁﬁ%ﬁ%%bgwﬁ%wg)—%—#ﬁ(—%ﬁ,ﬁy@v-1—
ben%gf%r%nﬂélyl )-2H-pyridazin-3-one, to thereby yield the
title compound as a pale yellow powder (yield: 31.1%).

m.p.: 131-141°C.
'H NMR (400MHz, CDCls)8:
3.27(2H, t, J= 8.5 Hz), 4.64 (24, t, J= 8.5 Hz), 4.71(2H, d,
J= 1.2 Hz),4.98(2H, dd, J= 6.6, 1.2 Hz), 6.41(1H, dt, J=
15.9, 6.6 Hz), 6.65(1lH, d, J= 15.9 Hz), 6;85(1H, d, J= 8.3
Hz), 7.26(2H, 4, J= 8.8 Hz}, 7.31(2H, d, J= 8.8 Hz}, 7.56(1H,
brs, J= 8.8 Hz), 7.66{1H,brs), 7.68(1H, brs).
3) Production of 2-(4-chiorccinnamyl)-6-(2,3-dihydro-1-
benzbfuran—S—yl)—4~methanesulfonyloxymethyl—2H—pyridazin—3—
one

The general procedure of Example 1 (5} was repeated by
use of 2-(4~chlorocinnamyl)-6-(2,3~dihydro-1-benzofuran-5-
yl) -4-hydroxymethyl-2H-pyridazin-3-one, to thereby yield the
title compound as a pale yellow powder {yield: 83.3%).

m.p.: 135-140°C.
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4) Production of
2-(4-chl oroci nnanyl )-6-(2, 3-di hydro-1I -
benzof uran-5-yl)-4-(4-net hyl -1 - pi perazi nyl ) nmet hyl -
pyri dazi n- 3-one The general procedure of Exanple 1 (6)
was carried out by use of
2-(4--chl oroci nnanyl )-6-(2,3 -di hydro-1|-benzof uran-5-
yl ) - 4- nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one, to
'H ¥HhefepgMHgi eCBCLRS:titl e conpound as a faint brown
powder Syleld 45.80). mp.: 112-113C. 1H NWR
3. 1@4@@%@ CBCE®) (28, %,4963M@-5Hz)2. 6062 (84(8H, Wy 8.5 Hz),
29(2H t, J=8.5 Hz), 3.61(2H, brs 4.64(2H, t, J=
4. 9@ QHHz)idr4J97(62+ﬁf d,-2)828,35-R8)(2H6. 42( IR, ld@, Hr,
3 Hz), 6.66(1H d, J= 15.9 Hz), 6. 86(1H d,
6. 359:41é1 3d|iqz) J=7185@%H6 - @, Hﬁfs 65 6+ﬁz()lHr7d31@2H15d9 Hﬁ:
J= 9 (1H s),
6. 8(61<|31H:s)d FR(BK(B-’r)Hdef 2176@@, 077= f4§6HZi.23§ 3j_ld§ii,r d,
807. Mass mz :476 (M) 478 N%) :
J= BrGd&&iror éﬂ(iﬂ(4b6ﬁhoﬂﬁcﬁnﬁa Py- - 6€2n% brs 7.77(1H,
di hydr.o-1-benzof uran-5-yl)-4-(4- nethyl-l-plpera2|nyl)m
£ eTrh -2 33 pyri dazi n- 3- one di hydrochl oride 29 The
rocedure

??@%FE%CP BB e BoS BRI b Foban SN HES-3)
ben(zg ErseRy Bl ) fer ey e AP PAR AR AV dA TP 16 RE ¢ o

. Eﬁ ebe ield the title conmpound as a pale br own
PYTEASEA eromder (yleld 40. S%) . © 248-251'C

lHﬂNde%%.QNﬂz;QNB &%@e 5 £ Example 1 (6) was carried out

by use of 2-(4-chlorocinnamyl)-6-{2,3-dihydro-1-benzofuran->5-
yl)-4-methanesulfonyloxymethyl-2H-pyridazin-3-one, to thereby
yield the title compound as a faint brown powder (yield:
45.8%) .

m.p.: 112-113°C.

'H NMR(400MHz, CDC1s3)3:

2.49(3H, s8), 2.60-2.84(8H, m), 3.29(2H, t, J= 8.5 Hz),
3.61(2H, brs), 4.64(2H, t, J= 8.5 Hz), 4.97(2H, d, J= 6.3
Hz), 6.42(1H, dt, J= 15.9, 6.3 Hz), 6.66(1H, d, J= 15.9 Ez),
6.86(1H, d, J= 8.3 Hz), 7.25(2H, d, J= 8.5 Hz), 7.31(2H, d,
J= 8.5 Hz), 7.54(1H, d4, J= 8.3 Hz), 7.69(1lH, s), 7.72{1H, s}.
IR{KBr) cm™: 1648, 1607, 1496, 1238, 1091, 807.

Mass m/z :476 (M"), 478 (M").

Example 10: Production of 2~ {(4-chlorocinnamyl)-6-{2,3-
dihydro—l—benzofuran—5-yl)—4—(4—methyl—1-piperazinyl)methyl—

2H-pyridazin-3-one dihydrochloride
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2.81(3H, s), 3.25(2H
m, 4.60(2H t, J= 8.
3

t, J= 8.8 Hz), 3.50-4.00(10H,

8 Hz), 4.97(2H, d, J= 5.6 Hz),
6.42(1H, dt, J=16.3, 5.6 Hz), 6.64(IH d, J= 16.3
Hz), 6.89(IH, d, J=8.3 Hz), 7.37(2H, d, J= 8.5 Hz),
7.47(IH, m, 7.49(2H, d, J= 8.5 Hz), 766(1H dd, J=
8.3, 2.0 Hz), 7.79(IH, s). IR(KBr) cm1l: 1652, 1607,
1492, 1239, 1091, 933. Exanple 11:_Production_of
6_¥meb%ﬁg%¥@}am:gp@@g:%_?ﬁ_Example 7 was repeated by use

fl uorobenzyl)-4-(4-nmet hyl -1 - pj perazinyl)nethyl -2Hp
of %m&ﬁﬁphlogpQﬁﬁPQBYk#b%nﬁ%4%ﬁ§i§§@£%ﬁ%ﬁ @%Q{ﬁkﬁﬂ§§ﬁﬁﬁ?‘4‘
5- Acet yl - 2- met hoxycar bonyl - | - benzof uran [ nachagdr
(4-pethyd -1 opERRr a2 10V W%ﬁ—,m@?l%@l.na% reby
. (1963)]. (795 , 3.64 mmol) was di ssol ved in nethano
vield Fhe ) CHALE JOMBIR (1 hDL e O Ed v ekl bTe e
. the solution. The mxture was stirred for one hour at
(vighde, 4 oPPbwed by concentrating under reduced
pressure. Subsequently, the reaction mxture was
m.PaciétfTedl W th hydrochloric acid. The forned

N dﬁ%ﬁﬂé&éates wer e cg[lected through filtration, washed
H NMR n( 40812 AP ddeéd: to thereby yield 667 mg of a

2. s HRO| 0 FELILpOUEL. o Theypy ocd g, ESk 0
4.6%%1]% Lgf ?'—Xa f‘é’;‘é[i%}' Ny 897 b rocgenJgtgrpggﬁﬁw. 65 0lu, at,

he” i e Was issol ved Tn acet ate’

J= %glﬁo‘é‘ﬁdebﬁfz}"?sgi89&%1?8“8“@'15.3%%, dil gbedy, 4, J= 8.3

drochloric acid, rat ed agueous sodi um

Hz) biﬁ?ﬁ‘??@ﬁg%, apd é%u]lﬁ?f ed; byh ey, The, My xkyreanas, J= 8.5

dried ove sodi um sul fat e anhydrate,” and the sol vent

Hz) WeScE@IRVRL throggh digtil|atyong (i@, thereby yield
517 ng of ‘the title’ compound

IR(KBr) cm™*: 1652, 1607, 1492, 1239, 1091, 933.

Example 11: Production of 6-(l-benzofuran-5-yl)-2-(4-
fluorobenzyl)-4- (4-methyl-1-piperazinyl)methyl-2H-pyridazin-
3-one
1y Production of 5-acetyli-l-benzofuran
5-Acetyl-2-methoxycarbonyl-l-benzofuran [Ramachandra P.
K., Cheng T., Horton W. T., J. Org. Chem. 28 2744 {1363)]
(795 mg, 3.64 mmol) was dissolved in methanol (7 mL), and 20%
sodium hydroxide (7 mlL) was added to the solution. The
mixture was stirred for one hour at 60°C, followed by
concentrating under reduced pressure. Subsequently, the
reaction mixture was acidified with hydrochleric acid. The
formed precipitates were collected through filtration, washed
with water and dried, to thereby yvield 667 mg of a carboxylic

acid product. The product was heated with quinoline (3.3 g)
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as a bl acki sh brown powder (88.70). 1H NVR(400MHz,
CDCl13)S: 2.67 (3H, s ), 6.87 (1H, dd, J=2.0, 1. O
Hz), 7.55 (1H, d, J= 8.8 Hz), 7.70(1H, d, J= 2,4 Hz),
7.98(1H, dd, J= 8.8, 2.0 Hz), 8.26(1H, d, J= 2.4 Hz).
Mass mz :160(Mt). 2) Production of
6- (1- benzof uran-5-yl)-4-carboxy-2H pyridazi n-3-one
5- Acetyl -1 -benzofuran (536 ng, 3.35 nmol) and diethy
andkebppekopawdef6423ayngd. 60 ARBIT fver es i xealix gt her
~and the mxture was stirred for 34 hours at 120C.
nitRpdraz RHBOSRBAGRY driaf e 2290 W19 4. 93 vl fukasiarided
to_a solution of the reaction mxture in_ isopropanol
disgglyed yn ghyihacerasar t AAtLAVREuPY washhedr eaawepkially
stirring for six hours at 6K 100C. A 2-nol/L aqueous '
witBodidrtRdRELrachdBriEi 8RES. Qaﬁeratﬁasaaaa@aStﬁ@ﬁépe
and the mxture was further stirred for four hours at
bicgghenatse ﬁﬂﬁtﬁﬁéuﬁé§eéoBFéaemnt%h$d%leH%P was dried over

¢goncen rated h drochlorlc aC|d wa ed t hereto,
sodiHgy 5) Eak6i ANNYIFRESheahadt Qﬁsﬁgﬁv Sy Aggoved Enrough

dis@siﬁaﬁgtﬁ%;e&gﬁﬁé&rﬁﬁé’%'ﬁéﬁé"55?%E%BfL'F A
a5 %L§&§ﬁ§% g%ahggwghEI?SQng?und as a yellow powder

%%él-benzofuran 5-yl) - 4- met hoxycar bonyl - 2H -
f HARHZ 8- OHelsPRe general procedure of Exanple 1 (3)

f -
2- 6gqﬁﬁcgégkgguraﬁlg Pése garboky 2ﬂ-py3(da2|n 3gngr J= 8.8
nz) {07 8Ny ] ebd b1 1} ecomReuNd s 3-P8l8, VSl oW,

8.26(1H, 4, J= 2.4 Hz).
Mass m/z :160(M").
2) Production of 6-(l-benzcfuran—-5-yl)-4-carboxy-2H-
pyridazin-3-one

5~Acetyl-l-benzofuran (536 mg, 3.35 mmol) and diethyl
ketomalonate (642 mg, 3.69 mmol) were mixed together, and the
mixture was stirred for 34 hours at 120°C. Hydrazine
monohydrate (247 mg, 4.93 mmol) was added to a solution of
the reaction mixture in isopropancl (8.5 mlL), and the
. resultant mixture was heated with stirring for six hours at
100°C. A 2-mol/L agqueocus sodium hydroxide scolution (5.2 mL)
was added thereto, and the mixture was further stirred for
four hours at 100°C. The mixture was cooled with ice, and
concentrated hydrochloric acid was added thereto, to thereby
acidify the heated system. The formed precipitates were

collected through filtration, thoroughly washed with water,
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(yield: 95.6%. mp. : 222-2250C. | H NVR(400vHz,
CDdA -3)8: 4.01(3H, s), 6.85(IH dd, J= 2.0, 0.98 Hz),
7.60(IH, d, J= 8.5 Hz), 7.70(IH, d, J= 2.2 Hz),
7.77(IH, dd, J= 8.5, 2.0 Hz), 8.04(IH, d, J= 2.2 Hz),
8.42(1H, s). 4) Production of
6- (| - benzof uran-5-yl) - 4-carboxy- 2- (4-
quorobenzyI% 2H pyri dazi n-3-one _The genera
and pdBéedur BOof E&%ﬁﬁlEl§1@3§9%a@gcﬁFrF%% Bh?lﬁyC9§E°BPd as a
6- (| - benzof uran-5-yl)-4-met hoxycar bonyl -
Yelb9W|E@%¢ﬁr316ﬁe2ahd 4-f| uor obenzyl chlorlde to

o) (Riel Sy 4 UL SO, B e O o
CDCl,)6_5.50(2H, s), 6.88(IH dd, J= 2.0, 0.98 Hz),
PYrydp5is-8opP®, n), 7.53-7. 56(2H n) 7. 63(IH d J—
8.8 Hz), 7.72(IH, d, J= 2. % % b 8,
@hphgengrgé(pppcaduye QfZEﬁ?F 1e817 % Hwag)cagfled out
Productlon
by BS?|OEeﬁzéiuPaﬁZ@f9F$nz5(zl%rﬁoFGBBﬂ§yr§H4pyrldaZln 3-one,
dro nEth azin- 3- on 32 The
to DYGERhYr £ 0t EkhRp et 1o  BYTRAS dae] BSBOE Yy AYePgHder
. 6- L-?g ézguran 5-yl)-4-carboxy-2-(4-fl uorobenzyl) -
(yis Pdd2i n-3-one, to thereby yield the title
co und faint yellow powder (yield: 30.4%. MP
n.p. 1842 TEROL - | 1 NVR(400VHz, CDC13)5: 4.72(2H, d, J=

g ﬁmﬁ(mmﬁ%@ﬂ 53, 6-85(1H dd J= 2.2,
4.01(3H, s), 6.85(1H, dd, J= 2.0, 0.98 Hz), 7.60(1H, d, J=
8.5 Hz), 7.70(1H, 4, J= 2.2 Ez), 7.77(1H, dd, J= 8.5, 2.0
Hz), 8.04(14, 4, J= 2.2 Hz), 8.42(1H, s).
4) Production of 6-(l-benzofuran-5-yl)-4-carboxy-2- (4-
fluorobenzyl)-2H-pyridazin-3-one

The general procedure of Example 1 (3) was carried out
by use of 6-(l-benzofuran-5-yl)-4-methoxycarbonyl-2H~-
pyridazin-3-one and 4-fluorobenzyl chloride, to thereby yield
the title compound as a yellow powder (yield: 73;4%).
m.p.: 207-210°C.
'H NMR (400MHz, CDC13)8:
5.50(2H, s}, 6.88(1H, dd, J= 2.0, 0.98 Hz), 7.05-7.09(2H, m),
7.53-7.56(2H, m), 7.63(1H, d, J= 8.8 Hz), 7.72(1H, d, J= 2.2
Hz), 7.82(1H, dd, J= 8.8, 2.0 Hz), 8.08(1H, 4, J= 2.2 Hz),
8.72(1H, s).
5) Production of 6-(l-benzofuran-5-yl)-2-(4-fluorobenzyl)—-4-

hydroxymethyl-2HE-pyridazin—-3-one

32



0.98 Hz), 6.99-7.06(2H, m, 7.49-7.53(2H, m, 7.59(IH,
d, J= 8.5 Hz), 7.69(IH d, J= 2.2 Hz),7.76-7.79(2H,
m, 8.02(IH d, J= 2.2 Hz). 6) Production of
6- (I -benzofuran-5-yl)-2-(4-fl uorobenzyl)- 4-
met hanesul f onyl oxynet hyl - 2H- pyri dazi n-3-one The
general procedure of Exanple 1 (5) was carried out by
use of 6-(I-benzofuran-5-yl)-2-(4-fluorobenzyl)-4-
hy @hex geaempll- pRopedudgz of- Bxonglet @ tiHer ety yigird edheut
title conpound as a yellow powder (yield: 85.2%.
by wep. of $621ltbsneofurpnNIRyA0ONHz2rEDRYSY5:(43f1803kbenzyl) -
s), 5.28(2H, d, J= 1.5 Fkg 5.39(2H, s), 6.86(IH dd,
2H-pyridazip-3gope), te. gbere a(yHeld)the 48L7e520PPOURY, as
7.59(1H d, J= 8. 8 Hz), 7.70(1H d, J= 2.0
faipg) yeliep Fowdar (yieddg, 39.8%4z ). 7.86(IH t, J= 1.2
Hz), 8.01(IH, d, J= 2.0 Hz). 7) Production of
m.p6- ( Lo5Bed28fTr an- 5-yl ) - 2- (4-f | uor obenzyl ) - 4-
(4-met hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3-one The
‘H @N&é&%@M%$od@dbh§50f Exanple 1 (6) was carried out by

use &I-benzofuran 5- yg& 4 quorobenzyI) 4
4. 7%é?ﬁan@su hyF oX¥ et Ry P22 pyﬁ da®i- 823 18ne! dtoJ— N 2y

0-SHoBdl e £} R3-dr 9§t§ﬁtk§:2léong 7 g@angal? 79158118008, -
ey ST RIS A g, .
J= % 22H2) .98 Hz), 6.99-7.05(2H m,
6) Production of 6—(1—benzofuran—5—yl)—2—(4—fluorobenzyl)— -
methanesulfonyloxymethyl-2H-pyridazin-3-one

The general procedure of Example 1 (5) was carried out
by use of 6-(l-benzofuran-5-yl}-2-(4-fluorobenzyl)-4-
hydroxymethyl-2H-pyridazin-3-one, to thereby yield the title
compound as a yellow powder (yield: 85.2%).
m.p.: 162-165°C.
'H NMR (400MHz, CDCl;)8:
3.16(3H, s}, 5.28(2H, d, J= 1.5 Hz), 5.39(2H, s}, 6.86(1H,
dd, J= 2.2, 0.98 Hz), 7.00-7.06(2H, m), 7.48-7.52(2H, m},
7.59(1H, d, J= 8.8 Hz), 7.70(1H, d, J= 2.0 Hz),7.77(1H, d&d,
J= 8.8, 2.2 Hz ), 7.86(1H, t, J= 1.2 Hz), 8.01(iH, d, J= 2.0
Hz) .
7) Production of 6-(i-benzofuran-5-yl)-2-(4-fluorobenzyl)-4-
(d-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one

The general procedure of Example 1 (6) was carried out

by use of 6-(l-benzofuran-5-yl)—-2-(4~fluorobenzyl)-4-
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7.49-7.55(2H, m), 7.59(IH, d, J= 8.5 Hz), 7.69(IH, d,
J=2.2 Hz), 7.77(IH, dd, J=8.5 2.2 Hz ), 7.83(IH
s), 8.02(IH d, J=2.2 Hz) . IRCKBr) cm1: 1651,
1605, 1511, 1241, 1118, 770. Mass niz :432(M).
Exanpl e 12: Production of
2-[3-(2-chl orophenyl ) propyl 1-6 -
(2, 3-di hydro-I-benzofuran-5-yl)-4-(4-nethyl- |-
metbap@sakf®nylQﬁﬁmﬁyhkuﬁ%yPY@héaﬁlB %n@nei)thBH%E?PﬁnYleld
of 4-carboxy-2-[3-(2-chl orophenyl)pro
the(QlBlalﬁy@P@undbéﬁzBﬂh?aﬁeSf9W)n??ﬁb?r¥65§|ﬁrgSEﬁé Treeld:
eneral procedure of Exanple 1 (3) was carried out by
61.u%e.of 6-(2, 3-di hydro-1I-benzofuran-5-yl)-4-
met hoxycar bonyl - 2H pyri dazi n- 3- one and
m.p3: (228hL30Uphenyl ) -1- propanol nethanesul fonate, to
thereby yield the title conmpound as a yell ow powder
'H NYR e @OMFS. S9BC1ahdp. : 137- 140 c | H NVR(400VHz,

SIS S A T
4.67( t, J= 8.8 Hz 88(IH J= 8.3
5.39( %5:75b4(§H86ﬁi-H? §§)(| i &y 27 06§g|ﬁz Jdd®- 35|Z):3.405(§H m)
71(1 142 b
7. 4277PPééagt|Hh$oE §8r§2{(2g S_ Epﬁeﬁ? )p?ogé%?h6 rs)g_ 2.2

o0 g0 bzt gne i)y ar oy 4§¥g,ggeﬁ', .

_garried out by use of
J= % éah Xy-2-[3-(2-chl orophenyl) propyl ]-6-(2, 3-

%hh dr o= 11y| g of uran: 5- 1%1)1 2H-r cﬁmgn 3;-7—Oone

‘t he t1't 1I'é cdnpound as "a ‘yel 1 ow oH

Masgyh9gd.4§%(ﬁg?.
Example 12: Production of 2-[3-(2-chlorophenyl)propyl]=-6-
(2,3-dihydro-1-benzofuran-5-yl)—-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin=-3-one
1) Production of 4-carboxy-2-{3-(2-chlorophenyl)propyl]-6-
(2, 3-dihydro-1-benzofuran-5-yl)-2H-pyridazin—-3-one

The general procedure of Example 1 (3) was carried out
by use of 6-(2,3-dihydro-l-benzofuran-5-~yl)-4-
methoxycarbonyl-2H-pyridazin-3-one and 3-(2-chlorophenyl)-1-
propanol methanesulfonate, to thereby yield the title
compound as a yellow powder (yield: 76.8%).
m.p.: 137-140°C.
"H NMR (400MHz, CDCls)$:
2.26-2.34(2H, m),2.88(2H, t, J= 7.8 Hz), 3.30(2H, t, J= 8.8
Hz), 4.43(2H, t, J= 7.1 Hz), 4.67(2E, t, J= 8.8 Hz), 6.88(1lH

d, J= 8.3 Hz), 7.12-7.24(3H, m),7.33(1H, m), 7.63(1H, dd, J=

34



1H NVR (400MHz, CDC13) 6: 2.19-2.27(2H, m) , 2.85 (2H,
t, J= 7.6 Hz), 3.28(2H, t, J=8.5 Hz), 4.32(2H t, J=
7.3 Hz), 4.64(2H, t, J= 8.5 Hz), 4.70(2H, d, J= 1.2
Hz), 6.85 (1H, d, J= 8.3 Hz), 7.11-7.20(3H
m,7.32(1H, m, 7.55(1H, dd, J= 8.3, 1.2 Hz), 7.63(1H,
s), 7.68 (1H, s). 3) Production of 2- [3-
( --chlorophenyl) pr opy (2
9.3di Rydr gz - bé‘n?éf(&ﬁanbgsw) 845%tlﬁané§u| L4nyRdxFnmePry -
-2H pyridazin-3-one The %eneral procedure of Exanpl e
2) 1P{@§1u%soréa@fi%d dut2-gyloserlenyl) propyl]-6-(2,3-
92 chl or ophenyl ) propyl ] -6- (2, 3-di hydr o- I-
dlhﬁéﬁ@cf uP&RZE LA Sy dp G%yﬁaﬁﬁyﬁmﬁiﬁwl dHzPNridggdn-3-one

to thereby yield the title conpound as a yell ow ai

(yiT&red gen@gad%lorocm%ﬂw& lecéc1§)) as carried out
2.19-2.27(2H 85(2H, t, 3. 17(3H 3
by @529@£H4-1car3>9xs7~@ I-Elz3)' 24C§é€’§ﬂphteny}ip?fofyillﬂ)’6

5(2 t 5. 27 J
dlhgdg@(pﬁbe&zojur@ngBHg})—Zﬁ fﬁ&?d?@€§ﬂ3 ﬁFe,7t§2€pﬁreby

yleéthhg)tl%ég4f%%p@éég?@§naoge115L 01§ yl%&g: i@.6é ?4

2-chloro ) propyl | -6-(2, 3-
'H HM%&@& szeﬁEgiaﬁgn)g yP¥ 4- (4(nethyl-l-piperazinyl)m

. @xgx{;.vé%;f PYy R0 The BEDeLd, ORI © D1 oo .

3&3@%& %ryl)er%)gﬁgﬁgg%ﬁg%ny oxyng%ﬂ;? lﬁzﬁy fqdz (2t

'yogl 37006 1 @ REEY o o LR L & GaTReyRd 52 5
m),7.32(14, m), 7.55(1H, dd, J= 8.3, 1.2 Hz), 7.63(1lH, s),
7.68(1H, s).
3) Production of 2-[3-(2-chlorophenyl)propyl]-6-(2,3-
dihydro-l-benzofuran-5-yl}—-4-methanesulfonyloxymethyl-2H-
pyridazin-3-cone

The general procedure of Example 1 (5} was carried out

by use of 2-[3-(2-chlorophenyl)propyl]-6-(2,3-dihydro-1-
benzofuran-5-yl)-4-hydroxymethyl-2H-pyridazin-3-one, to
thereby vield the title compound as a yellow oil (yield:
95.9%) .
'H NMR{400MHz, CDCls;)3:
2.19-2.27(2H, m),2.85(2H, t, J= 7.6 Hz), 3.17(3H, s),
3.29(2H, t, J= 8.8 Hz), 4.32{(2H, t, J= 7.1 Hz), 4.65(2H, t,
J= 8.8 Hz), 5.27(2H, 4, J= 1.5 Hz), 6.86(1H, 4, J= 8.5 Hz),
7.12-7.20(3H, m), 7.32(1H, m), 7.56(1H, dd, J= 8.5, 1.2 Hz),

7.67{(1H, s), 7.74(1H, s).

35



(yield: ~9.3%. 'H NVR(400VHz, CDC13)5: 2.17-2.26(2H,
n) 2. 57(3H s), 2.80-2.88(10H, m, 3.29(2H, t, J=
8.8 Hz), 3.63(2H, s), 4.31(2H, t, J= 7.3 Hz), 4.65(2H,
t, J=8.8 Hz), 6.86(IH d, J= 8.5 Hz), 7.11-7.18(3H,
m, 7.28- 7.33(2H, m, 7.52(1Hs), 7.68(IH s).
| R(Neat) cm1: 1652, 1608, 1498, 1237, 1015, 753.
Mass m z :478( M), 480( M+) . Exanple 13: Production of
4) 291{c8:lt(c2tmn m%p&reh%ri 9%31@})150110;81%371 pr0pyl] -{2, 3~
(2, 3-di hydro-1I - benzofurarl - 5- % nethyl-l-
dihpidper azbaykd ferayt 52Kl py £ d4zina BYbnb dingBRBERY brRERhy L
The general procedure of Exanple 7 was carried out by
2H-pyeidéz2nf3=¢2echl or ophenyl ) propyl | - 6- (2, 3-di hydro-1 -
benzof uran-5-yl) - 4- (4- nethyl-l-plpera2|nyl)neth | -2H
théagenegaénéroﬁédﬂﬁér@EyEﬁﬁ@Péetﬁe(@ltWéScéﬁﬁéaﬁG out
as a pale brown crystalline powder ( |eId 77. 29
by wep. of 22832382cchiprRVRENEOINRPVETPd ($63- dlhydro 1-
2. 05-2. 15(2H m, 2.75-2.85(2 %
ben3026(29r5ry1 J4- Eeghﬁﬁ?suéfeﬂyloﬁﬁPﬁéﬁﬂln%H “BY3 ?QFF“ 3-

t, J=7.1 Hz), 36 4, 61(2H 8
onej=tg, shﬁﬁ?bY7yzel¢ @besﬁltlﬁ)covpgéné a§(éHyeﬁ§°W of1
7.65(1H dd, J= 8.5 2.0 Hz), 7.78(1H, . I R(KBr)

(vighfld: 7?eéé3 1610, 1499, 1238, 1018, 941. Exanple 14:
Production of 4-ani nonmethyl-2-[3-(2 -

'H NNRb?%@%%ﬁyl§@ﬁbﬁ@F]-6-(2,3-dihydro-l-benzofuran-S-yI)

5 1928 Spybidazin-3-Que. ., oy 5 80-2.88 (10H, m), 3.29(2H, t,

J= 8.8 Hz), 3.63(2H, s), 4.31(2H, t, J= 7.3 Hz), 4.65(2H, t,
J= 8.8 Hz), 6.86(1H, d, J= 8.5 Hz), 7.11-7.18(3H, m}, 7.28-
7.33(2H, m), 7.52(1H,s}, 7.68(1H, s}.
IR (Neat) cm™: 1652, 1608, 1498, 1237, 1015, 753.
Mass m/z :478 (M), 480 (M").
Example 13: Production of 2-[3-(2-chlorophenyl)propyl]-6-
(2,3—dihydro—l—benzofuran—S—yl)—4w(4—methyl—1—
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride

The general procedure of Example 7 was carried out by
use of 2—[3—(2—chlorophenyl)propyl]-6—(2,3—dihydro-l~
benzofuran-5-yl) -4- (4-methyl-1-piperazinyl)methyl-2H-
pyridazin-3-one, to thereby yield the title compound as a
pale brown crystalline powder (yield: 77.2%).
m.p.: 228-231°C
'H NMR (400MHz,DMSO-ds)6:
2.05-2.15(2H, m), 2.75-2.85(2H, m), 2.81(3H, s), 3.26(2H, t,

J= 8.8 Hz), 3.60-4.20(10H, m), 4.21(2H, t, J= 7.1 Hz),

36



The general procedure of Exanple 5 was carried out by
use of 2-[3-(2-chlorophenyl)propyll-6-(2,3-di hydro-
benzof ur an- 5-yl ) - 4- met hanesul f onyl oxynet hyl - 2H pyri daz
in-3 - one, to thereby yield the title conmpound as a
yellow oil (yield: 58.3%. 1H NWR (400vHz, CDC13) 5:
2.11-2.26(2H, m, 2.85(2H, t, J= 7.3 Hz), 3.27(2H, t,

o o 5 88%%%%5’89&”%12%?%'*% 'BJﬁ'éﬂzasH?Z’zo .30 (38,
™) 1370 e A 6Bl ) 1< o5 @B el s Nﬁatdﬂgiq?ﬂ%

5) . 1652, 1606, 1498, 1238, 1108, 754. Nhss m z
: 395( Mt) , 397( M) . Exanple I S: Production of

IR %fié o B Ener bropd) 'y%%r chiif
B by B 'O(u St raheint )haﬁe 511
m%%é %% wﬁn E@ﬁﬁ@P &%ﬁﬂﬁn?lﬁ%—

was carried

3" dlhydro I-benzofuran 5-yl) - 4-
pyrli‘%[edhoxycar onyI 2H- pyri dazi n- 3-one and

3- (ﬁa ye(}fe o)cedlﬁfy ¥ E’(ﬁJdle'T%t Wﬁggﬂ% utt %y

Productlon

t hereby yie he tit conpound as a yel OM/pO
|l Q9 I _ —1—
oo YD S 0 A

ben?éggfgﬂg%s%h%;Qg@%tﬁgfésgﬁééng%g%@ﬁ%%hyﬁw2%=p§m%d@%hn—3—
one, to thereby yvield the title compound as a yellow oil
(yield: 58.3%).
'H NMR (400MHz,CDC13)3:
2.11-2.26(2H, m), 2.85(2H, t, J= 7.3 Hzf, 3.27(24, t, J= 8.8
Hz), 3.90(2H, s), 4.31(2H, t, J= 7.3 Hz), 4.63{(2H, t, J= 8.8
Hz), 6.84(1H, 4, J= 8.5 Hz), 7.10-7.19(3H, m), 7.32(1H, m),
7.56(1H,dd, J= 8.5, 2.0 Hz), 7.68(1H, s), 7.69(lE,s).
IR (Neat) cm™: 1652, 1606, 1498, 1238, 1108, 754.
Mass m/z :395(M"),397 (M").
Example 15: Production of 2-[3-(4-chlorophenyl)propyl]-6-
(2, 3-dihydro-l-benzofuran-5-yl)-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one
1) Production of d-carboxy-2-[3-(4-chlorophenyl)propyl] -6~
(2, 3-dihydro-1-benzofuran-5-yl)-2H-pyridazin-3-one

The general procedure of Example 1 (3) was carried out
by use of 6-(2,3-dihydro-l-benzofuran-5-yl}-4-

methoxycarbonyl-2H-pyridazin-3-one and 3-(4-chlorophenyl)-1-
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d, J= 8.3 Hz), 7.13(2H, d, J=8.3 Hz) , 7.24 (2H, d,
J=8.3 Hz), 7.62 (1H, dd, J= 8.3, 2.0 Hz), 7.69 (1H,
S), 8.58(IH, s), 14.19(1H, brs). 2) Production of
2-[3-(4-chl orophenyl ) propyl]-6-(2,3 -
di hydr o-1-benzof uran-5-yl) - 4- hydr oxynet hyl - 2H pyri daz
n- 3- one The general procedure of Exanple 1 (4) was
carried out by use of
PXop2@eylh BeFI2res L LoeRitey o five e sop i eflos the Fitle
di hydr o- 1- - benzof ur an- 5- yI)-2H—pyr|daZ|n 3-one, to
COH\H‘P@F’@OWS i &ned 1ote Povdes dorhsdaid 7ds 0% yel | ow oi |
(y| eld: 53.3%. 1H NWR (400MHz, CDC13) 5:
mpz 1é~52742-4ﬁ(02€| m . 2.70 (2H, t, J= 7.3 Hz), 3.28(2H
= 27 2H, t, J= 7.3 Hz), 465(2H, t, J=

HW@ ?Msz@ QH; J—12Hz) 6.85(1H d, :85
7. 14(2H d, J— HZ]) 7. 23(2H d, J= 8.
2.2 §5(3f|-ﬁ2Hddm 32 §3342H2 SoHy, TP 621018 09)( 287, é@( H 8-8

e I s e
% |H{ c]aiz:j]nci eJ)geﬁ 52 gcééd%é%otd éﬁan‘ﬁyé Hz),
7"5% &? ﬁh%ﬁgaﬁen% pIH&;yI ~62(38a_ Gy ra8(2H, s) .

5 yl)-4- hydr oxyrret hyI 2H pyri dazi n- 3- - one,
143@@? by yield the title conpound as a yell ow oil

> é?‘%%#ﬁ?&@%ﬁ@%_%r*?,—%ﬁ‘s,ﬁ&%’%@%ﬁéﬁi&.—&-7(%@—3),
L m LR e
6. 88(d Herlral= i odddilre of Example 1 (4) was carried out

by use of 4-carboxy-2-[3-(4-chlorophenyl)propyl]-6-(2, 3-
dihydro-l-benzofuran-5-yl)-2H-pyridazin-3-one, to thereby
yield the title compound as a yellow oil (yield: 53.3%).
'H NMR (400MHz, CDCls)5:
2.16-2.24(2H, m),2.70(2H, t, J= 7.3 Hz), 3.28(2H, t, J= 8.8
Hz), 4.27(2H, t, J= 7.3 Hz), 4.65(2H, t, J= 8.8 Hz), 4.76(2H,
d, J= 1.2 Hz), 6.85(1H, d, J= 8.5 Hz), 7.14(2H, d, J= 8.3
Hz}, 7.23(24, d, J= 8.3 Hz), 7.55(1H, dd, J= 8.3, 2.2 Hz),
7.61(1H, s), 7.66{(1H, brs).
3) Production of 2-([3-(4-chlorophenyl)propyl]-6-(2,3-
dihydro-l-benzofuran-5-yl)-4-methanesulfonyloxymethyl-2H-
pvridazin-3-one

The general procedure of Example 1 (5) was repeated by
use of 2-[3-(4-chlorophenyl)propyl]-6-{(2,3-dihydro-1-

benzofuran-5-yl)~4-hydroxymethyl-2H-pyridazin-3-one, to
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7.14(2H, d, J= 8.3 Hz) 2(2H d, J= 8.3 Hz),
7.55(1H, dd, J= 8.3, Hz), 7.64(1H, s), 7.73(1H,
s). 4) Production of
2-[3-(4-chl orophenyl ) propyl]-6-(2,3 -
di hydr o-1 - benzof uran-5-yl)-4-(4-nethyl -1 -pi perazi nyl ) m
et hyl - 2H pyridazi n-3-one The general procedure of
Exanple 1 (6) was repeated by use of
thezeby. (v4edil dhephrdiyle) sromppids a2 a3 vailhpar il (yield:
benzof ur an- 5-yl ) - 4- met hanesul f onyl oxynet hyl - 2H- pyri daz
96.i9%%)3 one, to thereby yield the title conpound as a
yellow oil (yield: 62.70). 1H NWR (400MHz, CDC13) 5:
'H EMMéQOEseszm3 ) &, 37(3H s), 2.52-2. 72(10H n,

3. 29 t, J=8.8 ,356(2H d, J= ,
2.162%6 23H2Htr mj=z 2.60 ts. 675(27H6 Hz) 3= 381§ qg% Séf87
1H_d, J= 8.5 Hz 7142H 8
QHrdtrJJ—SBSB )r745§(12ﬁ aid JJ—7835H22 4065142)H t,
(H 7.69(1H, 36) IRNeat) cm1:
J= ﬁe@g, 21260?3 2154(%1: 923 = fofs Hzi5s5, m 57 SeME2) /

7. 1248%%(% ph%a%ngez)[l,Gg 33282““ " Jclf 8.3 Hz), 7.55(1H, dd,

- B D) PR il G S o ngor oA Syl
Eﬁf”ﬁmteﬂﬁﬁsgﬁpﬁr) gr—ség,pfoehsay}, ) BFRYEF =P80 35t ur
dlhéfdsﬁc)_ 4%219531‘1&%750#);1 oy et ﬁnﬁthflll-—pylp RSFAT Y gethyl-

ld the title conmpound as a yell ow oil
2H %3& Hr&ﬁaﬁq% ?5@ 1H NVR (400MHz, CDC13) 6

The general procedure of Example 1 (6) was repeated by
use of 2-[3-{4-chlorophenyl)propyl]l-6-(2,3-dihydro-1-
benzofuran-5-yl)-4-methanesulfonyloxymethyl-2H-pyridazin-3-
one, to thereby yield the title compound as a yellow oil
{yvield: 62.7%).

'H NMR (400MHz, CDC1;)8$:

2.15-2,33(2H, m), 2.37(3H, s), 2:52—2.72(10H, m), 3.29(2H, t,
J= 8.8 Hz), 3.56(2H, d, J= 1.2 Hz), 4.26(2H, t, J= 7.6 Hz),
4.65(2H, t, J= 8.8 Hz), 6.87(1H, d, J= 8.5 Hz}, 7.14(2H, d,
J= 8.5 Hz), 7.22(2H,d, J= 8.5 Hz), 7.53(1H, dd, J= 8.5, 2.0
Hz), 7.67(1H, 4, J= 2.0 Hz), 7.69(1H, =).

IR (Neat) cm™®: 1649, 1607, 1496, 1237, 1015, 755.

Mass m/z :478{(M"}, 480 (M%).

Example 16: Production of 4-amincmethyl-2-[3-
chlorophenyl)propyl] -6- (2, 3-dihydro-1-benzofuran-5-yl) -2H-

pyridazin-3-one
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2.15-2.23(2H, m, 2.70(2H, t, J= 7.3 Hz), 3.27(2H, t,
J=8.8 Hz), 3.90(2H, s), 4.26(2H, t, J= 7.3 Hz),
4.64(2H, t, J=8.8 Hz), 6.84(1H d, J= 8.5 Hz),
7.14(2H,d, J= 8.5 Hz), 7.22(2H, d, J= 8.5 Hz),
7.55(1H, dd, J= 8.5, 2.0 Hz), 7.65-7.67(2H, M.
| R(Neat) cm 1: 1652, 1606, 1496, 1238, 1103, 756.
Mass mz :395 (M) , 397 (M) Exanpl e 17: Production
of The( FeaisiraloBEwaadIB: (OF MﬁW&& was repeated by use
1-benzof uran-5-yl)-4-(4-methyl -1 -pi perazi nyl ) net hyl
of ZoH3-d¢richderardesyd ) Propydduétilén 3ofdihydro-1-benzofuran-
4- car boxy- 2--(2-chl orobenzyl ) -6-(2, 3-
5= yauﬁﬁdmﬁt apERPIIONAA OB YRt hy I H2By Pvad dien i B-gneneThéo
eneral procedure of Exanple 1 (3) was _carried out by
theagéyo&lelézt@ﬁdﬁﬁﬁd@ospm@@ﬁ@@f@ﬁaﬁ-BE}ﬂPW4oll (yield:
nethoxycarbonyl 2H pyri dazi n- 3-one and 2-chl or obenzyl
54.0R/Poride, to thereby yield the title conpound as
X %§||OMI needl e-li ke crystal (yield: 75.0%9. mp.
H Mg QéquBCCDCJ_LH&\WRMOOWZ CDC13) 5: 3. 27(2H t,

2. 1% N 3‘:6%(55'4@% %’z'z%—?"fe,@(@ﬁ S8R, o 8.0

2 79%3%‘5(?’% §y 261(2?’@3&«3—3) 3) ﬂﬁégl)HcﬁaﬁHl?% J= 8.8

e G 32 5+ enf obandgity et 205 B fyBba 722 (25,
d, 99n§9f“h%5‘,57y'5)5 Y doxymethyl - 2Hopyr) dazi n3-008 oy
m) .
TR (Neat) cm™': 1652, 1606, 1496, 1238, 1103, 756.
Mass m/z :395(M"),397 (M) .
Example 17: Production of 2-(2-chlorobenzyl)-6-(2,3-dihydro-
l1-benzofuran-5-yl) -4- (4-methyl-1-piperazinyl}methyl-2H-
pyridazin-3-one
1} Production of 4-carboxy-2-(2-chlorobenzyl)-6-(2, 3-
dihydro-l-benzofuran-5~yl)-2H-pyridazin-3-one

The general procedure of Example 1 (3) was carried out
by use of é-(2,3-dihydro~l-benzofuran-5-yl)-4-
methoxycarbonyl—2H~pyridazin—3—one and 2-chlorobenzyl
chloride, to thereby yield the title compound as yellow
needle-like crystal {yield: 75.0%).
m.p.: 177.9-178.6°C.
'H NMR(400MHz, CDCls)d:
3.27(2H, t, J= 8.5 Hz), 4.65(2H, t, J= 8.5 Hz), 5.66(2H, s),

6.85(1H, d, J= 8.5 Hz), 7.23-7.33(3H, m),'7.45(1H, m),
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The general procedure of Exanple 1 (4) was repeated
by~ use of
4- car boxy- 2- (2- chl orobenzyl ) -6- (2, 3-di hydro-1 -
benzof uran-5-yl)-2H pyri dazi n-3-one, to thereby yield
the title conpound as pale yellow needle-like crystal
(yield: 42.8%. mp. : 158.3-159.0 C. 1H NVR(400VHz,
CDC13)6: 3.23(2H, t, J= 8.8 Hz), 4.41(2H, t, J= 8.8
7. 58ALH, 40P ( 2H, 8d5, P=01HZ) k) - 65,8826, oF leS8H@lm, d,
J= 8.5 Hz), 7.13- 7. 24(3H m, 7.40(1H m, 7.53(IH
8. 6dd1H)}=58. 51420@ (A, s}z . 65(I1H d, J= 1.5 Hz), 7.72(IH,
t, J= 12 H | R(CKBr) cm1: 3402, 1656, 1614, 1596,
TRKEZY8 cmi 4421 73935 63vaskd Hiz L46B (MK)6 3704 Jow)1433) 1303,
Producti on of 2-(2-chlorobenzyl)-6-(2,3-di hydro-1I-
24enzof ur an- 5-yl ) - 4- nethanesulfonyloxynethyl 2H pyri daz
i n-3 one The general grocedure of Exanpl 1 (5 was
rBE@ﬁp@Elg? ofs@—¢dE-chlorobenzyl)-6- (2, 3-dihydro-1-
2-(2- chlorobenzyl) 6- (2, 3-di hydro-1-henzof uran-5-yl) -
benzofyidegxymstinyd —@Hdﬁ;@ﬁya@ﬁlﬂlg 2Ene Y S AZHE SHP TR el d
the title conpound as pal e %é IOW'needIes yi el d:

74.7P%) ger}ﬁ@l prpf@dglrﬂgfg ar[pl_lel NVR( peated by«
13 6: N . , 3(2H,
oo BED Sogtls Yy Shaad BB AN £ il 8
6. 83 1H, 6-7.27
bengp fwﬂﬁ -&3{ pyrlgia%n% 061%90 enPrehy( fﬁel%il tjw

IR( KBr

tlt]11§o§°“zf§é’§‘ 25 B Fas 1655 Phss ) Hgagryotal (et

42,8%)
m.p.: 158.3-159.0°C.
'H NMR(400MHz, CDCls}d:
3.23(2H, t, J= 8.8 Hz), 4.41(2H, t, J= 8.8 Hz), 4.71(2H, d,
J= 1.2 Hz), 5.53(2H, s), 6.81(1H, d, J= 8.5 Hz), 7.13-
7.24(3H, m), 7.40(1H, m), 7.53(1H, dd, J= 8.5, 2.0 Hz),
7.65(1H, d, J= 1.5 Hz), 7.72(1H, t, J= 1.2 Hz).
IR (KBr) cm™*: 3402, 1656, 1614, 1596, 1498, 1442, 1235.
Mass m/z :368(M"),370(M").
3} Preduction of 2-{(2-chlorobenzyl)-6-(2,3-dihydro-1-
benzofuran-5-yl)-4-methanesulfonyloxymethyl-2H-pyridazin-3-
one

The general procedure of Example 1 (5) was repeated by
use of 2-{2-chlorobenzyl)-6-{2,3-dihydro-l-benzofuran-5-yl}-
4-hydroxymethyl-2H-pyridazin-3-one, to thereby yield the
title compound as pale yellow needles (yield: 74.7%).

m.p.: 118.2-118.9°C.
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Mass mz :446 (M) , 448 (M+) . 4) Production of 2-
(2-chl orobenzyl) -6- (2, 3-dihydro-I-
benzof uran--5--yl) -4- (4-nmethyl-I-piperazinyl)
nmet hyl - 2H pyri dazi n- 3-one The general procedure of
Exanple 1 (6) was repeated by use of
2-(2-chl orobenzyl ) --6-(2, 3-di hydro-1-benzof uran-5-yl) -
4- et hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one, to

'H MMkt eb9MHY| eCOCthid:titl e conpound as pale yel | ow
needl e-1i ke crystal (yield: 42.5%9. mp.

3.1943BH4- $42. BC25 (BH, NVR Q&O@N@EHZGDCﬂ3ﬁ362H2 85(38H, 8s8) Hz),
2.64(4H, brs), 2.78(4H, brs), 3.26(2H, t, J=8 . 8

5-2Bd¥H,Q;6@62H;5dﬁZJ: P-84H2Y, &)e3@2M83 (LH,)€,80~= § .BzHz) .,
5.54(2H, s), 6.88(1H, d, J= 8.3 Hz), 7.14-7.24(3H,

7. 1ﬁT7 T4GHIHM) py/,- 4171183 {ip, 7d@3 (3,899, 7=08MB), 2.0 Hz),

7.66(1H, s), 7.78 ng s). &ng) cn}l 1656, 1611,
7. 614981, @44@’— 132‘931{2 297 - 8@2:}@, 2: B8O -(Mr) , 452

& | e 18: Production of
Bgﬁiﬁ@net@ﬁaa@(tﬁQ§ﬂdygﬁgngﬁ§4431356 1242, 1166, 1040,

(2, 3-di hydr o- I-benzojuran 5-yl)-2H pyri dazi n- 3- one
Mas?h@/éenéﬂélMp}o%é%dMé of Exanple 5 was repeated by use
4) 2P1(<2d%r bPBbehzyT f 2B boBRheRg Yt b P benIof b ¥ATS={T) - 4

42 et hane Ifonyloxy hyl - 2H pyri dazi n- 3- , .to
bengpépzpy ;% td ~4iHé - f“uegﬁé( c&nﬁ&@ﬁ’ azdnya)p @e%glyﬁa\%H“

nee edl, e- I|ke crystal (yield: 45.8%W. m p. : 12 0.
pyr{dg2i8-3g68¢ ' 4 NMR (400MHz, CDC13) 6: 3.24(2H, t, J=

8. % he )g’enera?_’L( pr’oce)d?ure 2t(%1)«1’51r[11:)le‘]_1 & 6% wa)s repeated by
use of 2~ {2-chlorobenzyl)-6-{2,3~dihydro-l-benzofuran—-5-yl)-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one, to tThereby
yield the title compound as pale yellow needle-like crystal
(yvield: 42.5%).
m.p.: 141.4-142.1°C.

“H NMR (400MHz, CDCls)$:

2.35(3H, s), 2.64(4H, brs), 2.78(4H, brs), 3.26(2H, t, J= B.8
Hz), 3.60(24, 4, J= 1.5 Hz), 4.63 (24, ¢, J= 8.8 Ez), 5.54(2H,
s), 6.88(1H, d, J= 8.3 Hz), 7.14-7.24(3H, m), 7.40(1H, m},
7.53(1H, dd, J= 8.3, 2.0 Hz), 7.66(1H, sy, 7.78(1H, s).
R{KBr) cm™: 1656, 1611, 1498, 1440, 1323, 1297, 1238.
Mass m/z :450 (M%), 452 (M").

Example 18: Production of 4-aminomethyl-2-(2-chlorobenzyl)-6-
(2, 3-dihydro-1-benzofuran-5-yl) -2H-pyridazin-3-cne
The general procedure of Example 5 was repeated by use

of 2-{2-chlorobenzyl)-6-(2,3-dihydro-l-benzofuran-5-yl)-4-
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5.28(2H, d, J= 1.5 Hz), 5.54(2H, s), 6.82(IH d, J=

8.5 Hz), 7.14-7.26(3H, m, 7.39(IH, m, 7.54(IH dd,

J=8.3, 2.0 Hz), 7. 66 (1H, s) , 7.75 (1H, s) .

IR(KBr) cm1: 3354, 1654, 1613, 1499, 1438, 1239.

Mass mz: 367 (M') , 369 (M') Test Exanple 1 Method

for determ ning TNF-a production inhibitory effect

RAW264. 7 cells were suspended in a DVEM nmedi um
methappelseifongd owiyie th§d-Lét-aly rhoeizie -Seows, ( EBS)thearthy yield

the suspension was seeded in wells of a 24-well plate
the( 5% 10%/ coimwelin)y asEaehet gefl lconpeedd et-10 ko ct@stbN) (yield:

was added to the wells, and the m xture was i ncubat ed
45.BfF)a C02 incubator for 30 minutes. Subsequently,

| i popol ysaccharide was added to the m xture in an
m.panoday .at-1e2pgfal, and incubation was further

performed in a CO2 incubator for eight hours. Eight
'H lmoRr $4admer, chelstéart of incubation, the culture

super natant was col |l ected, and the anmpbunt of TNF-(x
3.24dRHai ed Jrn 8t Be Hel t G 83628y h Shas 4dELLRH ndd vhr dughtz),

ELISA. 1C 50 val ue was determ n"ed through compari son
S, Zﬁﬂﬂﬁ tHe dmodnb HeH pPoddded, TRE-a 6i-82tRE, dugJfFr 8e5 Hz)

ank) case. The results regarding sone
7. 1ﬁ€ﬁr8§éﬁﬁatmﬁe doRgddhds Mar e 'skdviA Hirn Iablde B.-3432.0 Hz),

Tabl e 1 Exanple No. 1Single bond
7.66(1H, s), 7.75{1H, s).

IR(KBr) cm™': 3354, 1654, 1613, 1499, 1438, 1239.
Mass m/z: 367 (M}, 369{M").
Test Example 1
Method for determining TNF-o preoduction inhibitory effect
RAW264.7 cells were suspended in a DMEM medium
supplemented with 10% fetal bovine serum (FBS), and the
suspension was seeded in wells of a 24-well plate
{5x%10°/mL/well). Each test compound {O to 10 pM) was added
to the wells, and the mixture was 1ncubated in a CO:
incubator for 30 minutes. Subsequently, lipopolysaccharide
was added to the mixture in an amount of 1 pg/ml, and
incubation was further performed in a CO; incubator for eight
hours. Eight hours after the start of incubation, the
culture supernatant was collected, and the amount of TNF-o
contained in the culture broth was determined through ELISA.
ICess value was determined through comparison with the amount

of produced TNF-o in the drug-free (blank) case. The results

regarding some representative compounds are shown in Table 1.
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6Si ngl e

3-positions
i nhibitory effect

bond 9si ngl eCE 12bond
bond 18single bond R 1 CH2 .Bond between 2-
of benzofuran 0 R2(R3) NTNF-a production

si ngl e bond

17Si ngl e

and

1C50 (pM) MeN N8.9 MeN -2 N 3.1

Table 1
— . Bond between 2- and 3-positions
=== " of benzofuran
2.3 TNF-a production
Example — rR! RR™N inhibitory effect
No. IC50 {uM)
. VAN
Single 8.9
. ingl A MeN N
single ~_)-cH MeN N
e ' 3.1
6 bond F 2 —
Single / /TN
9 bond C!—O—F/ MeN N 4.2
3ingle
e (O we
Cl
Single N
17 bond CH, MeN N 7.5
N/
Cl
Single '
18 ingl Q‘CHz NHs 7.5
Cl

Test Example 2

Test on absorption after oral administration in mouse

FEach of the test compounds

suspended in 0.5% HPMC in a mortar.

44

(Exanples 7,

and 13) was

The suspension was



MeNN4. 2- MeNN2. 2 MeN7.5 NH27.5 Test Exanple 2 Test
on absorption after oral adm nistration in nouse Each
of the test conpounds (Exanples 7, 10, and 13) was
suspended in 0.5% HPMC in a nortar. The suspensi on was
44 orally adm nistered to each male | CR nouse (6 weeks
old) in an anpunt of 10 ng/kg. At each tinme of 0.25,
0.5, 1, and 4 hours after oral adm nistration,.a _
orablypoddsanpstenad tol achedalandCBentrfeudedvedlier eby) aln
pl asma sanpl e was prepared. The |evel of the test
an eonapoundfi hOthe/basmt ssampt eties ot et i e 1 hrowrpd 4
HPLC.. The results are shown in Fig. 1. As is clear
houtsoatfEey. otalt Aeninhpouatisonecar Bilagdt 8aRée pPreEseAtlected
i nvention exhibit good absorbability, indicating that
andt hentoifodads sherabef al PAssHru§SMAAEcHaEaRT BRAELEL | yThe
adm ni stered. 45 Cains 1. A benzofuran derivative
levegpp&stheetieby tompobad(ip: the)rlegmkar epppke was
represents an alk¥l group which may have a | _
detsunsnptushrosghaRPhfkeniite gFoipl Wwhi 2 ngl)PWavet af19- 1.
substituent; each of R2 and R3 represents a hydro%en
As éﬁoﬁﬂeaﬁ grQy|F1g. 1, the compounds according to the

present invention exhibit good absorbability, indicating that
the compounds are useful as drugs which can be orally

administered.
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group, a hydroxyal kyl group, a dihydroxyal kyl group,
or an al kynyl group, or R2 and R3 form together with
the nitrogen atom adjacent thereto, a
ni trogen-containing saturated heterocyclic group
whi ch may have a substituent; and the broken |ine
denotes the possible presence of a double bond) or a
salt thereof. 2. A conpound according to claiml1,
wherein RL is a - Cl2 akylmgroup which may have a
substituent or a C2-Cl2 al kenyl group which may have
a dubshibaepbtfuBanAdenipathdeateprdsagted biafopr@pla (1) :
wherein the substituent which may be possessed by the
al kyl o al kenyl group represented by Rl is a C6-Cl4
aryl g(oup or a heteroaryl group having a 5-nenbered
megbered ring containing one to three nitrogen
and the aryl or heteroaryl group may be
sttt ut ed by one to three nenbers 46 sel ected from
a&-ng/haIOoen atons, al kyl groups, and al koxy groups.
rl4. ACON d according to claim1, wherein each of R2
sentd a hydrogen atom al kyl group,
group, dihydroxyal kyl group, or alkynyl
group, or R2 and R3 form together with the nitrogen
at on(ladj acent thereto, a 5- nenbered, 6-nenbered, or
7-menbered nitrogen-contajning saturated heterocyclic
(whgredp RantepheshBter aiyelk¥lggsapPndlichematibiereuted
by a hal ogen atom al kyl group, .al koxycarbonyl roup,
subsit 14Ny 0 TgPduf L KETYA GERpEUME 158 BRI RG Vo Ac ISFRRTE tuent ;

wherein R
each of R? and R® represents a hydrogen atom, an alkyl

group, a hydroxyalkyl group, a dihydroxyalkyl group, or an
alkynyl group, or R? and R’ form, together with the nitrogen
atom adjacent thereto, a nitrogen-ceontaining saturated
heterocyclic group which may have a substituent; and

the broken line denotes the possible presence of a
double bond)
or a salt thereof.

2. A compound according to claim 1, wherein R' is a Ci-
Cl2 alkyl group which may have a substituent or a C2-ClZ

"alkenyl group which may have a substituent.

3. A compound according to claim 2, wherein the
substituent which may be possessed by the alkyl or alkenyl
group represented by R' is a C6-Cl4 aryl group or a
heteroaryl group having a 5-membered or é6-membered ring
containing one to three nitrogen atoms, and the aryl or

heteroaryl group may be substituted by one to three members
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represents a cycl opropyl net hyl group, a cinnanyl
group, a hal ogenoci nnanyl group, a benzyl group, a
hal ogenobenzyl group, a di hal ogenobenzyl group, or a
(hal ogenophenyl ) propyl group; each of R2 and R3 is a
hydrogen atom a O -C7 al kyl group, or a Cl-C7
hydr oxyal kyl group; the heterocyclic group fornmed by
R2 and R3 is a piperazinyl group which nmay be
selsghbeti tfuved appng Gelogeal kjbngroag kye. dRcEPIFpodmg alkoxy
according to claim1, which is 2-
gropypel.-opr opyl et hyl -6- (2, 3
- di hydro- | -benzof uran-5-yl)-4-(4- _ .
metdhy| 2| cpinperadi agcprdingl LoHcppinddzi whegrgag, each of R
4-N, N, - bi s(2-
andhRdr bRYEEHN T and NoHST gen 2aE9BI opt KBY| FEPHRI - BYEpoByaikyl
hydro- 1-benzofuran-5--yl)-2H pyridazin-3-one, _, 3
grogpey Sibydspyrlvestiy ggoup, or al ynyl group, or R® and R
(2, 3-di hydro- I -benzof uran-5-yl ) -4-di net hyl am nonet hyl -
foerHtogyﬁ' gzwﬁi@_@ﬁ@,nltrogen atom adjacdent thereto, a 5-
2-cycl opropyl met hyl - 6- (2, 3-di hydro-| - o
mem@@g@@@uﬁgﬁe@beyp ;. #r 7-membered nitrogen-contalning
(1- pi perazi nyl ) et hyl - 2H - pyri dazi n- 3- one, ,
satgrakiedo etRylocaycdy &l GFPEEY| REchyH o6 NeF e ofvinldico Jroxp may
be %i%}%&ﬁ&%%@ﬁg%&%i%23%5%%@%%%§“3aﬂ@§1 group, alkoxycarbonyl

2, 3-di hydr.o-1.- benzof uran-5-yl ) -4-(4-nmet hyl - -
gro&?peP&i@%ﬁﬁ%ﬁ%tﬁﬁppr-pyridazin-3-one,
(2. ainy BRBOR AN REOPBFARTS 9! PP el gFein. &
rep%[e%%fn%%: gg&%ﬁ%&%{;&%&ﬂﬁaﬂ%ﬁ%‘,o% 'cinnamyl group, a
e eers P ey T K & TR Oendmenay
R T e O Gay 1 £ TRy T ) pBAdSISIFRS Y P
S R o Fophaay ) pr gy 151 Hiarh C1C7 2!
grobplerzofUanty- Wkl AnnBihrdul RefaZidNE oIl Yroup
formed by R? and R? is a piperazinyl group which may be
substituted by a C1-C7 alkyl group.

6. A compound according to claim 1, which is 2-
cyclopropylmethyl—-6- (2, 3~dihydro-l1-benzofuran-5-yl) -4- {4~
methyl—l4piperazinyl)methyl—ZH—pyridazin—3—one} 4-N,N,-bis{2-
hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6-(2, 3-dihydro-
l-benzofuran-5-yl)-2H-pyridazin-3-one, 2-cyclopropylimethyl-6-
{2,3-dihydro-1-benzofuran-5-yl)-4-dimethylaminomethyl-2H-
pyridazin=-3-one, 2-cyclopropylmethyl-6-(2,3-dihydro-1-
benzofuran-5-yl)-4- (l-piperazinyl)methyl-2H-pyridazin-3-one,

4-aminomethyl-2-cyclopropylmethyl-6- (2, 3-dihydro-1i-
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pyri dazi n- 3- one,
4- am nonet hyl - 2-[ 3- (2- chl or ophenyl ) propyl | -
6- (2, 3-di hydro-| - benzof uran-5-yl ) -2H pyri dazi n- 3- one,
2-[3 -
(4-chl orophenyl ) propyl | -6- (2, 3-di hydro- 1| - benzof uran- 5-
yl)-4 -
(4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3-one, 4
benapifmaaat-Byly12 -R3-p4rdhleariopBenyk) p2od@H-leof2r3ndiviy dit—
o-1 - benzofuran-5-yl)-2H pyridazi n- 3-one,
(2,2-E2hohlror-dbbrnylofuan-5-y1) -4- (4-methyl-1-
(2, 3-di hydro-1I - benzof uran-5-yl)-4-(4- et hyl -
pipeirpediazilnyle)imytl hyH-2irdyicizdazidnodeene -, (dorchlorobenzyl) —6-
4-am nomet hyl -2-(2 -
(2, Shidahgidewzy-oedzoZ 1Bty ¢lo —4-—Hdnretiyam-15- y| ) - 2H pyr
idazin - 3-one. 7. A drug containing, as an active
pipenrgrzddivénie thylc@hppyrd derz iz-Saloney h@rddf- cad aresiinagmnyl) -
in any one of clains 1 to 6. 8 A drug according to
6- (@, dmihydme-dhrbies zg fgrag o 1) prevdnttiend Ydrltr eat i ng a
pat hol ogi cal condition caused by excessive production
pipefrazimyr ) Fedhadi S H-aotrddaEinF3apney. ox drgraedordinng—vyL) -
toclaim7, whichis a dru% for 48 preventing or
2- (Ur&driorgban Zivdmmie (di-deddyl -dnrilprirafiandr e tdivde sk,
or_an allergic disease. 10. A drug according to claim
pyridagincl -o§€a drug e Chgr&weRe g ) &I oPYedti%7g 2 3-dihydro-

rheumati sm_arthritis, or ulcerative ,coliti 1. A
- b ier st Aot o ME ) FLeRiea o DB g
e SRS B a2 s AR S -
6"(%%34®fﬂ§§%&21—(§%28 d}ﬁﬁyyﬁ§lmJ%%J%f%¥g%%f§1ﬁynﬂ%,S%LH3—
(4-chlorophenyl)propyl]-6-(2,3-dihydro-1-benzofuran-5-yl)-4-
(4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one, 4-
aminomethyl-2-[3-(4-chlorophenyl)propyl] -6-(2,3-dihydro-1-
benzofuran-5-yl)-2H-pyridazin-3-one, 2-(Z2-chlorobenzyl)-6-
(2,3-dihydro-l-benzofuran-5-yl)-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one, or 4-aminomethyl-2-(2-
chlorobenzyl)-6-(2,3-dihydro-l1-benzofuran-5-yl)-2H-pyridazin-
3-one.

7. A drug containing, ns an active ingredient, a
compound or a salt thereof as recited in any one of claims 1
to 6.

8. A drug according to claim 7, which is a drug for
preventing or treating a pathological condition caused by
excessive production of tumor necrosis factor (INF-a).

9. A drug according to claim 7, which is a drug for
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thereof as recited in any one of clains 1 to 6 and a

phar macol ogi cal |y acceptable carrier therefor. 13. A

drug conposition according to claim12, which is a

drug conposition for preventing or treating a

pat hol ogi cal condition caused by excessive production

of tunor necrosis factor (TNF-a). 14. A drug

conposition according to claim12, whichis a dru
prevemidsidg icon tirem tinev emt ilmgupe disgeissg am ilmhlggmnatory

di sease, an inflammatory di sease, or an allergic
disdiaseaser BR aAldmgg ccopesisti-on according to claim 12,

which is a drug conposition for preventing or

trdati ng dmegmacicemdingr thr iclpdém dr whéehatlisy@ drug for

colitis. 16. Use of a conpound or a salt thereof as
pravegittied ior tamatdmg chesm@itism ©F Nl fan@adtigesadilve

a drug. 17. Use according to claim 16, wherein the
coldtug.s a drug for preventing or treating a

pat hol ogi cal condition caused by excessive production

of TlunoA newossinecirastier feTNPra) TNE4Q) 1@rodeetion

according to claim 16, wherein the drug is a dru%)for
inhgkdvian igepterdinirsht igfy ah dGkite 1&1@3’@&%&1’1% a compound ox

inflammatory di sease, or. an allergic, disease. é?. Use
2 saddortargao a8 diefited ikerdih e 4 g ! dUg for

preventing or treating rheumatism, arthritis, or

Ul G at PV @rdisl (CORROSAR 1OR FEPRGATHAN ¢ GRERyRg or a salt

pat hol ogi cal, copdi ti on cause y .excessi ve_ production

endieaiorist e e o1 AT B At o 1788 by
phé?ﬁgégf§é¥ég¥ﬁ§iéégg%lggﬁéncé}ﬁfgé therefor.

13. A drug composition according to claim 12, which is
a drug composition for preventing or treating a pathological
condition caused by excessive production of tumor necrosis
factor (TNF-a).

14. A drug composition according to claim 12, which is
a drug composition for preventing or treating an immune
disease, an inflammatory disease, or an allergic disease.

15. A drug composition according to claim 12, which is
a drug composition for preventing or treating rheumatism,
arthritis, or ulcerative colitis.

16. Use of a compound or a salt thereof as recited in
any one of claims 1 to 6 in manufacture of a drug.

17. Use according to claim 16, wherein the drug is a
drug for preventing or treating a pathological condition

caused by excessive production of tumor necrosis factor (TNF-

a) .
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thereof as recited in any one of clains 1 to 6. 21. A
met hod for treating an i mune di sease, an
inflanmmatory di sease, or an allergic disease,
characterized by admnistering a conpound or a salt
thereof as recited in any one of clainms 1 to 6. 22. A
nmet hod according to claim?2l1, which is a nethod for
the treatnment of rheumatism arthritis, or ulcerative
collpti sUs&0according to claim 16, wherein the drug is a
drug for preventing or treating an immune disease, an
inflammatory disease, or an allergic disease.

19. Use according to claim 16, wherein the drug is a
drug for preventing or treating rheumatism, arthritis, or
ulcerative colitis.

20. A method for treating a pathological condition
caused by excessive production of tumor necrosis factor (TNF-
o), characterized by administering a compound or a salt
thereof as recited in any one of claims 1 to 6.

21. A method for treating an immune disease, an
inflammatory disease, or an allergic disease, characterized
by administering a compound or a salt thereof as recited in
any one of claims 1 to 6.

22. A method according to claim 21, which is a method

for the treatment of rheumatism, arthritis, or ulcerative

colitis.
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