1 DESCRIPTION WATER-SOLUBLE PHENYLPYRIDAZINE DERIVATIVES
AND MEDICINES CONTAINING THE SAME TECHNICAL FIELD This
invention relates to water-soluble phenylpyridazine derivatives, which exhibit
excellent inhibitory activity against interleukin-1R production, have high
water solubility and oral absorbability, and are useful for the prevention and
treatment of immune system diseases, inflammatory diseases, and ischemic
diseases, for example, and also to rDESTRIEST KAMtaining them as active
ingredients. BACKGROUND ART In many diseases, for example,
rheumatism VakBtis, O b8 Egh or68isY flampvatdhECOIRIS NI U8 Heficiency
syndrome, ichorrhemia, hepatitis, nephritis, ischemic diseases,
insulin-dependent’digb¥tdsnelitts CattéralSélerosis, PAinson's disease,
Alzheimer's disease, and leukemia, an increased production of
interleukin 1R which is an inflammatory cytokine, is observed. This
g_m BS to induce synthesis of an enzyme which is considered
to take partin | ammatlon - like collagenase and PLA2 - and, when

'nUaE“UOQRYBQHEEW%igﬁ@@ﬁﬁ%@sQ§H§§§é%—solublephenylpyrldazine

derivatives, which exhibit excellent inhibitory activity
against interleukin-1f production, have high water solubility
and oral absorbability, and are useful for the prevention and
treatment of immune system diseases, inflammatory diseases,
and ischemic diseases, for example, and also to medicines

containing them as active ingredients.

BACKGROUND ART

In many diseases, for example, rheumatism, arthritis,
osteoporosis, inflammatorycolitis, immunedeficiencysyndrome,
ichorrhemia, hepatitis, nephritis, ischemic diseases,
insulin-dependent diabetes mellitus, arterial sclerosis,
Parkinson's disease, Alzheimer's disease, and leukemia, an
increased production of interleukin-13, which is an
inflammatory cytokine, is observed. This interleukin-1f
serves to induce synthesis of an enzyme which is considered
to take part in inflammation - 1like collagenase and PLA2 - and,

when intra-articularly injected to animals, causes



multiarticular damage highly resembling rheumatoid arthritis. In a healthy
body, on the other hand, the activity of interleukin-1R is controlled by
interleukin-1 receptor, soluble interleukin-1 receptor and interleukin-1
receptor antagonist. From research conducted using recombinant
bioactivity-inhibiting substances, anti-interleukin-1R antibodies and
anti-receptor antibodies against various disease models and also from
reseatch petformed asing knockout, misenipieneukineliRatas been faund to.
play an important role in the body, leading to an increasing potential of
sulsstanbes lréaning adterleckin=1R inhitsitoryactivity las therapeuticsofor such
diseases. For example, immunosuppressors and steroids, which are used
fot e freatrnent of ricumatiShParfihdtheSetimany Hideades S REVE Deen
reported to mh}l_Tt])eg[rrﬁroductlon of interleukin-1R. Among compounds currently

urider Gevelopriem R EDY8! at5& 2oy iprapiohic Acid b%%éﬂvé [fheePter
J%o%nese So%lety of Inflammation (11th) , 1990], for example, has been

reportaedo% also exhibit inhibitory activity against interleukin-1R production

although i,ig anigypynerequlatar inhibitary, activity, against interleukin-1R
production is also observed in a group of compounds which are called

"G Xa2 selectiyei inhibitershsfosexample;ddmesutide@sae rleukin-1p
phenoxysulfonanilide
antibodies and anti-receptor antibodies against various
disease models and also from research performed using knockout
mice, interleukin-1p has been found to play an important role
in the body, leading to an increasing potential of substances
having interleukin-1f inhibitory activity as therapeutics for
such diseases.
For example, immunosuppressors and steroids, which are
used for the treatment of rheumatism among these many diseases,
have been reported to inhibit production of interleukin-1f3.

Among compounds currently under development, KE298, a

benzoylpropionic acid derivative [The Japanese Society of

Inflammation (11th), 1990], for example, has been reported to

also exhibit inhibitory activity against interleukin-18
production although it is an immunoregulator. Inhibitory
activity against interleukin-1f production is also observed
in a group of compounds which are called "COX-2 selective

inhibitors", for example, nimesulide as a phenoxysulfonanilide



3 derivative (DE Publication No. 2333643), T-614 as a phenoxybenzopyran
derivative (US Patent 4,954,518), and tenidap (oxyindole derivative) as a
dual inhibitor (COX-1/5-LO). However3interleukin-1R production inhibitory
activity is not the primary action or effect of any of these compounds so that
the inhibitory activity against interleukin-1R production is less than the
primary action thereof. More recently, increased synthetic research has been
cenrducted ermphasizing.inhikitory aativity ag@émst3interteukin-HR production.
Production inhibitors can be classified into a group of compounds which
inhitenthevtrangtey vproceds anchan ieflamndtene signal o &,celbnucleuas, the
transcription or translation stage, and another group of compounds which
inhfit fiPer 2yienEE thal SUAEHORS M theS professing Bt EPprettirsor of

interleukin-1R. Known examples of compounds presumed to have the former
actioninciude'8B203580 [JP-A-1995-503017], FR167653 (Eur. J. Pharm.,

327, 169-175, 1997), E-5090 (EP Patent Publication.No. 376288) L
Cp 7oA (Gastorierolosy, 105, 812616, 1988) Hyaogas "

derivafives (Eur.J.Med. Chem, 31, 187-498, 1996), apd {Halpyrleounds

derivatives (WO 9705878), while known examples of compounds presumed

toshave the latter actiopiineligdea¥Eil3,t04%2gainst interleukin-1p
production is less than the primary action thereof.

More recently, increased synthetic research has been
conducted emphasizing inhibitory activity against
interleukin-1f3 production. Production inhibitors can be
classified into a group of compounds which inhibit the transfer
process and an inflammatory signal to a cell nucleus, the
transcription or translation stage, and another group of
compounds which inhibit the enzyme ICE that functions in the
processing of a precursor of interleukin-1p3. Known examples

of compounds presumed to have the former action include SB203580

[JP-A-1995-503017], FR167653 (Eur. J. Pharm., 327, 169-175,

1997), E-5090 (EP Patent Publication No. 376288), CGP47969A

(Gastroenterology, 109, 812-818, 1995), hydroxyindole

derivatives (Eur. J. Med. Chem. 31, 187-198, 1996), and

triarylpyrrole derivatives (WO 9705878), while known examples
of compounds presumed tohave the latteractionincludeVE-13,045

which is a peptide compound (Cytokine, 8(5), 377-386, 1996).



which is a peptide compound (Cytokine, 8(5), 377-386, 1996) 4 None of
these compounds, however, exhibit sufficient inhibitory activity against
interleukin-1R production. On the othefhand, it is known that
5,6-diphenyl-pyridazine derivatives exhibit analgesic and anti-inflammatory
action (Eur. J. Med. Chem. , 14, 53-60, 1979) . Further,
6-phenylpyridazinones have been reported to be useful as cardiotovics (US
Patent 4,404203) . NNething:-bas beefs yeporied howevenuvith sespacitent
inhibitory activity of these pyridazine compounds against interleukin-1R
productionoThegmresent nveptorsyirevioushy reponted in WORG/449985 that
high inhibitory activity against interleukin-1R production was observed on
phenylpyfilazife dérmaitivesn Redénth? derelin phedylpyridazine derivatives
having inhibi}?oyg/gactivi,ty against interleukin-1R production have been

repofteit 7 69894 AT WO Sa/AT51 1> WOD0/ 16330 G 89FU3 2, W
99/25697, WO 00/50409). These.seporied,compgunds, yowexesoarey.
99/25697, porfedcampguds, fjoweres,are, )

r
rent in chemical structure tro the present invention.

DISCLOSURE OF THE INVENTION Jhe compounds disclesedn Wl e £u1

99/44995 exhibit strong inhibitory activity against interleukin-1R production.

Heweverdhevwater solubilityzekthese ,compounds issedpwnthatas been
reported, however, with respect to inhibitory activity of these
pyridazine compounds against interleukin-1f production.

The present inventors previously reported in WO 99/44995

that high inhibitory activity against interleukin-10
production was observed on phenylpyridazine derivatives.
Recently, certain phenylpyridazine derivatives having
inhibitory activity against interleukin-1f production have
been reported (JP 7-69894 A, WO 98/41511, WO 99/10331, WO
99/10332, WO99/25697, WO00/50408). Thesereportedcompounds,

however, aredifferent in chemical structure from the compounds

of the present invention.

DISCLOSURE OF THE INVENTION

The compounds disclosed in WO 99/44995 exhibit strong
inhibitory activity against interleukin-1f production.
However, the water solubility of these compounds is so low that

formulating them into pharmaceutical preparations, such as



formulating them into pharmaceutical preparations, such as 5 tablets,
required further investigations. In the course of a further investigation, the
present inventors discovered that the introduction of a substituted or
unsubstituted aminoalkyl group to the 4-position of 6-phenylpyridazin-3-one
affords a compound useful as a preventive or therapeutic f or immune
system diseases, inflammatory diseases, and ischemic diseases, for
example; due-teyiis significanty impreved waier selubilityrrgeod afalirse of
absorbability and excellent inhibitory activity against interleukin-1R
productidiy Headieg to tle completiop refsthetpresemttinvention: Jhwerss thtdree:
aspect of the present invention, there is provided a phenylpyridazine
défirative Fepiesented Yy thel forritla {2y (1) 'R R Whktaire dRmisrestidhally
substituted alkyl, or optionally substituted alkenyl R2 and R3 each

indepRRdeNtly Yepresanits tydrdbert of AN RYarowyaIkyl atyaro kg akPor

allc%%l or R2 a UEQB are fused N

dbunduse asapreventive or therapeutic for immune system
diseases, inflammatory diseases, and ischemic diseases, for
example, due to its significantly improved water solubility,
good oral absorbability and excellent inhibitory activity
against interleukin-1p production, leading to the completion
of the present invention.
Thus, in one aspect of the present invention, there is
provided a phenylpyridazine derivative represented by the

formula (1):

X
Y
4
@
R? N
N | ’L
o R R
(0]

wherein:

R' is optionally substituted alkyl, or optionally
substituted alkenyl;

R” and R® each independently represents hydrogen or alkyl,

hydroxyalkyl, dihydroxyalkyl or alkynyl, or R* and R’ are fused



s --, (CH 6 together with the adjacent nitrogen atom to form an optionally
substituted, nitrogen-containing saturated heterocyclic group; X, Y and Z
each independently represents hydrogén, halogen, optionally substituted
alkyl, alkoxy, alkylthio, alkylsulfinyl or alkylsulfonyl, or optionally substituted
aryl; and n stands for a number of from 1 to 5; with the proviso that R2 and
R3 are not hydrogen atoms or the same C1-C3 alkyl groups at the same
timeguher Riisa denzylgroupton atC b3 alkyhgreupoonansatidberenfl i,
another aspect of the present invention, there is also provided a medicine
compasinguthedphenylpydeazinerderivative oe thie salt dhereof ascare active
ingredient. In a further aspect of the present invention, there is also provided
a pharmaceutical composition comprising the phenylpyridazine derivative (1)
or the salt thereof and a pharmacologically acceptable carrier. In a still

further aspect ot tHe preseht Hventon - ther& PSS prdtiaed Uk ot e Ien
e N S H e SR
pr@M%ﬁ.d{?l@@ﬁ%E% ,'[rQﬁ_Ingp@ Msfycéﬁ%%% pyuted aryl; and

n stands for a number of from 1 to 5;

with the proviso that R? and R’ are not hydrogen atoms
or the same C;-C; alkyl groups at the same time when R' is a
benzyl group or a C;-C3 alkyl group; or a salt thereof.

In another aspect of the present invention, there is also
provided amedicine comprising the phenylpyridazine derivative
or the salt thereof as an active ingredient.

In a further aspect of the present invention, there is
also provided a pharmaceutical composition comprising the
phenylpyridazine derivative (1) or the salt thereof and a
pharmacologically acceptable carrier.

Inastill further aspect of the present invention, there
is also provided use of the phenylpyridazine derivative (1)
or the salt thereof for the production of a medicine.

In a yet further aspect of the present invention, there
is also provided a method for treating a disease caused by
increased production of interleukin-1f production, which

comprises administering the phenylpyridazine derivative (1)



increased production of interleukin-1R production, which comprises
administering the phenylpyridazine derivative (1) 7 or the salt thereof. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a graphic representation of
the oral absorbability of a compound according to the present invention
(Example 83) and a comparative compound 3; FIG. 2 is graphic
representations of the oral absorbability of a compound according to the
presept invention: (Example 23) ; FIG. 3 is graphic representations of the oral
absorbability of a compound according to the present invention (Example 25)
; FIG. 4 is graphic representations of the oral absorbability of a further
compound according to the present invention (Example 143); FIG. 5 is

gr2phi¢ réfreSBARRENY GRhEEraPRaNEB¥BaDIlity of compounds according to

the present invention (Example 245 and Example 246); and FIG. 6 is graphic
representationsof thie braf ABsbrbabiity”SFEMMpbTURdS adcdrdiftd the

e e oAt A e s
(Example 83) and a comparative compound 3;

FIG. 2 is graphic representations of the oral
absorbability of a compound according to the present invention
(Example 23);

FIG. 3 is graphic representations of the oral
absorbability of a compound according to the present invention
(Example 25);

FIG. 4 is graphic representations of the oral
absorbability of a further compound according to the present
invention (Example 143);

FIG. 5 is graphic representations of the oral
absorbability of compounds according to the present invention
(Example 245 and Example 246); and

FIG. 6 is graphic representations of the oral

absorbability of compounds according to the present invention

(Example 193, Example 247, Example 248 and Example 249).

BEST MODES FOR CARRYING OUT THE INVENTION

In the above formula (1), thealkyl moieties in the alkyl,



In the above formula (1) , the alkyl moieties in the alkyl, 8 hydroxyalkyl,
dihydroxyalkyl, alkoxy, alkylthio, alkylsulfinyl and alkylsulfonyl represent
those having 1 to 12 carbon atoms, mdre preferably 1 to 7 carbon atoms.
These alkyl moieties include linear, branched, cyclic as well as alkyl groups
having cyclic structures, for example, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclaprepyimethy), eyelapropylethylcyclohutymethytycyclopentylmethyl and
cyclohexylmethyl. In the above formula (1), the alkyl represented by R1 has

prefénabiy 1 o2 carltbre atomspmiore preferabhs o Tloasbohatoms, 1 to
notably 4 to 7 carbon atoms. Illustrative of such alkyl groups are linear,
brahchetl ey ché @8well ascalRyE Gréaps having cyché Shertared Preféfede
examples include methyl, ethyl, propyl, isobutyl, cyclobutyl, cycIoPenty

T 5 TG SRR IFE A BEr BTN YGRS At < 21 v

cyslopentymetiyl and. eyclohexylmethyl, with methyl, ethyl Jsobutyl. . 1,
cycﬁopr%py methy and cyclopentylmethyl being partlcu?arly pre érred. The

alkepylyepresented by, Ri preferably has2,19,12 carbgn 1%&9!’%%;)@*‘ 2to7

carbon atoms being particularly preferred. lllustrative of such alkenyl groups

a&ymkﬁﬂﬁﬂyibﬁﬁyHMKbentyl, cyclohexyl, cyclopropylmethyl,
cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl and
cyclohexylmethyl.

In the above formula (1), the alkyl represented by R’
has preferably 1 to 12 carbon atoms, more preferably 1 to 7
carbon atoms, notably 4 to 7 carbon atoms. Illustrative of
such alkyl groups are linear, branched, cyclic as well as alkyl
groups having cyclic structures. Preferred examples include
methyl, ethyl, propyl, isobutyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropylmethyl, cyclopropylethyl,
cyclobutylmethyl, cyclopentylmethyl and cyclohexylmethyl,
with methyl, ethyl, isobutyl, cyclopropylmethyl and
cyclopentylmethyl being particularly preferred.

The alkenyl representedby R' preferably has 2 to 12 carbon
atoms, with 2 to 7 carbon atoms being particularly preferred.
Illustrative of such alkenyl groups are linear and branched
alkenyl groups, for example, vinyl, propenyl, butenyl and

pentenyl.



alkenyl groups, for example, vinyl, propenyl, butenyl and pentenyl. 9
lllustrative of group (s) which the alkyl or alkenyl group represented by R'
may contain as substituent (s) are opti8nally substituted aryl groups and
optionally substituted heteroaryl groups. Examples of the aryl groups include
aryl groups having 6 to 14 carbon atoms, for example, phenyl and naphthyl,
with phenyl being particularly preferred. Examples of the heteroaryl groups,

on the othernhanrd.adockisle Soebtpnembeiec eyelicihsteroaryl geawpsdianing
1 to 3 nitrogen atoms, for example, pyrrolyl, imidazolyl, pyrazolyl, pyridyl,

pyrimidyse pyearziny IRindepyridazimyh withs pyedyltbeing particutady tpreferréd.
These aryl or heteroaryl groups may contain 1 to 3 substituents such as
halbgehdtbr! akyllgPeap® oralfey droupsl ExaRfles of areltrdlisgenr vl
atoms include fluorine, chlorine, bromine and iodine, with fluorine and

cHIOAHE ieing™ ARictTaty pPaferad. TFHate ailyi A atkdxyHrotps M=ving

prgferatil hav%l to 2carb atoms, Wth 1t% z_agbon L, atom tiﬁe'{‘g with

partlcula y%?‘é erre 'Igﬁlg alkﬁrhyéroxya yI and’ oxya yI represented

by, R2,and 3 preferably haverl {o J2-carbopatorps with dsta, 7 ¢arbon

atoms being particularly preferred. These groups may
heterocaryl groups, on the other hand, include 5- or 6-membered

cyclic heteroaryl groups having 1 to 3 nitrogen atoms, for
example, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrimidyl,
pyrazinyl and pyridazinyl, with pyridyl being particularly
preferred.

These aryl or heteroaryl groups may contain 1 to 3
substituents suchashalogenatoms, alkyl groups or alkoxygroups.
Examples of the halogen atoms include fluorine, chlorine,
bromine and iodine, with fluorine and chlorine being
particularly preferred. These alkyl and alkoxy groups
preferably have 1 to 12 carbon atoms, with 1 to 7 carbon atoms
being particularly preferred.

The alkyl, hydroxyalkyl and dihydroxyalkyl represented
by R? and R® preferably have 1 to 12 carbon atoms, with 1 to
7 carbon atoms being particularly preferred. These groups may
preferably be linear or branched. Specific examples include
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

hydroxyethyl, hydroxypropyl, hydroxybutyl, dihydroxypropyl



preferably be linear or branched. Specific examples include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, hydroxyethyl, hydroxypropyl,
hydroxybutyl, dihydroxypropyl 10 and &hydroxybutyl. The alkynyls
represented by R2 and R3 preferably have 3 to 12 carbon atoms, with 3 to 7
carbon atoms being particularly preferred. lllustrative is propargyl
(2-propynyl). lllustrative of the nitrogen-containing, saturated heterocyclic
group whichamay e formed as a result of fusion of R2 and R3 with the
adjacent nitrogen atom are 5- to 7-membered saturated heterocyclic groups,
for exampiles pyiiglidinyé, piperdiaot pibérazZiiyhibmopipefazinyllantiave 3
morpholino, with pyrrolidinyl, piperazinyl, piperidino and morpholino being
particudatyhreferreem filugtative 6Pgfdtpr ) WhicH thése heterdcyefie tirddps

may contain as substituent (s) are halogen atoms, alkyl groups

alRoRyEAboRyI groups hhd arafkyt §roups ELdmples BF fifeY rFw\éjﬂ%gen atoms

include flyqrine. dlpting, Brorine and jodio. The iyl grouns ean contpin 1
to 12 carbon atoms, preferably 1 to 7 carbon atoms. | Ustrdtive of the

alkaxycarbonyl groups,aren 1:CA2 alkyloxycarbonyl groups, with, €164 o

alkyloxycarbonyl groups being preferred. lllustrative of the aralkyl groups

arefpheayb(E€1-C T ialkyh geoupss with henzyd heingnpatticalarty 7-membered
saturated heterocyclic groups, for example, pyrrolidinyl,
piperidino, piperazinyl, homopiperazinyl and morpholino, with
pyrrolidinyl, piperazinyl, piperidino and morpholino being
particularly preferred.

Illustrative of group (s) which these heterocyclic groups
may contain as substituent (s) are halogen atoms, alkyl groups,
alkoxycarbonyl groups and aralkyl groups. Examples of the
halogen atoms include fluorine, chlorine, bromine and iodine.
The alkyl groups can contain 1 to 12 carbon atoms, preferably
1 to 7 carbon atoms. Illustrative of the alkoxycarbonyl groups
are C;-Cip alkyloxycarbonyl groups, with C;-C; alkyloxycarbonyl
groups being preferred. Illustrative of the aralkyl groups
are phenyl (C;-C7 alkyl) groups, with benzyl being particularly
preferred.

Illustrative of the halogens represented by X, Y and Z
are fluorine, chlorine, bromine, and iodine. The alkyl groups

can contain 1 to 12 carbon atoms, with 1 to 7 carbon atoms being



preferred. lllustrative of the halogens represented by X, Y and Z are fluorine,
chlorine, bromine, and iodine. The alkyl groups can contain 1 to 12 carbon
atoms, with 1 to 7 carbon atoms being!11 particularly preferred. Among these
alkyl groups, linear or branched ones are particularly preferred. Illustrative of
group(s) which the alkyl group may contain as substituent(s) are halogen
atoms and alkoxy groups. The alkoxy, alkylthio, alkylsulfinyl and alkylsulfonyl
grewtpsicarn eentaip deto=12 €arbonmatemsh with 1 1@ /1 cgreobatomsheingor
particularly preferred. Among these alkoxy, alkylthio, alkylsulfinyland
alkyksutfoayl gresps,dnesroribrahehéd anestarerparticulady preferred: of
Specific examples include methoxy, ethoxy, propoxy, isopropoxy, butoxy,
meRIthiS,) ethyithio throyHRTd, BBPFEpYRNicS BT itRic mewAsafiRgnt (s)
ethylsulfinyl, propylsulfinyl, isopropylsulfinyl, butﬁlsulfin [, methylsulfo

l,
ethifsulfors Bropyttiraryi, foptopyRBuftdRyL, and b ‘ff%hﬁ.llﬁ%%ﬁ\?e
ft I I having -6 to-14 carb t f henyl
o E%%?hﬁi‘;flﬁ% 9&%“5’& A4N9 8,10+ %@Sﬁ%@ﬁ?&ﬁﬁﬁﬂ%@e chEBE€

and n phenyl being particu ustrative of group (s)

whichthe aryl inay.contain.as,supstiten(s) areNalogen Aams, ralkyl req.
groups, and alkoxy groups. n stands for a number of from 1 to 5, with 1 to 3
beifgng these alkoxy, alkylthio, alkylsulfinyl and alkylsulfonyl
groups, linear or branched ones are particularly preferred.
Specificexamples include methoxy, ethoxy, propoxy, isopropoxy,
butoxy, methylthio, ethylthio, propylthio, isopropylthio,
butylthio, methylsulfinyl, ethylsulfinyl, propylsulfinyl,
isopropylsulfinyl, butylsulfinyl, methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, and
butylsulfonyl. Illustrative of thearyl arearyl groupshaving
6 to 14 carbon atoms, for example, phenyl and naphthyl, with
phenyl beingparticularlypreferred. Illustrativeofgroup(s)
which the aryl may contain as substituent (s) are halogen atoms,
alkyl groups, and alkoxy groups.
n stands for a number of from 1 to 5, with 1 to 3 being
more preferred, and with 1 or 3 being particularly preferred.
When R' is a benzyl group or a C;-Cs alkyl group, R? and
R’ are not hydrogen atoms or the same C;-C3 alkyl groups at the
same time.

In the formula (1), particularly preferred as R' are



more preferred, and with 1 or 3 being particularly preferred. When R1 is a
benzyl group or a C1-C3 alkyl group, R2 and R3 are not hydrogen atoms or
the same C1-C3 alkyl groups at the s&fe time. In the formula (1),
particularly preferred as R1 are 12 isobutyl, cyclopropylmethyl,
cyclopentylmethyl, cinnamyl, halogenocinnamyl, benzyl, halogenobenzyl,
dihalogenobenzyl, (halogenophenyl)ethyl, (dihalogenophenyl)ethyl,
(hadegenophenyl)propyb antelitalogengphepyhpropye tpecificalyyamy1,

chlorobenzyl, dichlorobenzyl, fluorobenzyl, difluorobenzyl,

(Chicrophenybetiyhy(dichlerapfienyhethyt nfhorephenghethydgenobenzyl,
(difluorophenyl)ethyl, (chlorophenyl)propyl, (dichlorophenyl)propyl,

(fllfordpesmyiropylaritaifthordphémyinsepyrite préfetiéd in particular.
Preferred as R2 and R3 are hydrogen, C1 7 alkyl, C1 7 gdroxyalkyl ,and

probat e BrBIsT e A8 1hE Ybte Sty clle” &r%h%%m%%v PEER3 are
idi lid ch of whi
o tRaly 5 SAiSEE By one armare G 7 A Seresl Grokpe 1

e substit one or'more 1 7 enzyﬁlgroups

et s o o DL g O

as niarerbandr3: 1ndbe preseat inveatiophstill, maserpreferred are
(chlorophenyl)propyl, (dichlorophenyl)propyl,
(fluorophenyl)propyl and (difluorophenyl)propyl are preferred
in particular. Preferred as R? and R’ are hydrogen, C:-; alkyl,
Ci-7hydroxyalkyl, andpropargyl. Preferredastheheterocyclic
group formed by R’ and R® are piperazinyl, piperidino,
pyrrolidinyl and morpholino, each of which may optionally be
substitutedbyoneormoreC;yalkyl orbenzyl groups. Preferred
as X aremethyl, methoxy, methylthio, and halogens. Preferred
as Y are hydrogen, methyl and halogens. Preferred as 7 is
hydrogen. Preferred as n are 1 and 3.

In the present invention, still more preferred are
compounds of the formula (1) in which R' is a group selected
from halogenobenzyl, dihalogenobenzyl, (halogenophenyl)ethyl,
(dihalogenophenyl)ethyl, (halogenophenyl)propyl or
(dihalogenophenyl)propyl; R*(R’)N- is a group selected from
amino, dimethylamino, piperazinyl or N-methylpiperazinyl; X

is halogen or methoxy; Y is methyl or halogen; Z is hydrogen;



compounds of the formula (1) in which R1 is a group selected from
halogenobenzyl, dihalogenobenzyl, (halogenophenyl) ethyl,
(dihalogenophenyl)ethyl, (halogenophé&hyl)propyl or
(dihalogenophenyl)propyl; R2(R3)N- is a group selected from amino,
dimethylamino, piperazinyl or N-methylpiperazinyl; X is halogen or methoxy;
Y is methyl or halogen; Z is hydrogen; 13 and n stands for 1 or 3. Particularly
preferred arecompounds of tree formula (1) in which R' is a group selected
fromchlorobenzyl, dichlorobenzyl, fluorobenzyl, difluorobenzyl,

(chloropheaybéthyl 2 {dicirorophensd) ethyl (ehiroroptsenyl)prepybomula (1)
(dichloropeenyl) propyl; R2 (R3) N- is a group selected from amino,
ditdethylaiing, piperazinyIcoroN TRethy Fisarazirfher 18 hafdger oF Arsthaxy

Y is methyl or halogen; Z is hydrogen; and_n stands for 1 or 3. Among these,

the OHORAT E8Mpotds e fiatérey; (chlorophenyljethyl,

O R ST S DRG0

2-gyclapropyimethy4:dimethylaminommethyl65(3sflyarordmed fromamino,
thoxyphenyl)-2H-pyridazin-3-one,

2-gyclopropylmetbyl-64(Bfucrord-methoxypbenayl) d-(Abepznyl; X is

yl-I-piperazinyl)methyl-2H-pyridazin-3-one,

2oy tlopropytmetiyl<6-(3-fluoro e hiethoxy phehyt)ed-{ 12pipe hydrogen; and
n stands for 1 or 3.

Among these, the following compounds are preferred:
4-dimethylaminomethyl-6- (3-fluoro-4-methylphenyl)-2-isobut
yl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6- (3-fluoro-4-me
thoxyphenyl)-2H-pyridazin-3-one,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4- (4-benz
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-(l-pipe
razinyl)methyl-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6- (4-methylphenyl)-2H-pyr

idazin-3-one,



razinyl)methyl-2H-pyridazin-3-one,
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
-(3-fluoro-4-methoxyphenyl)-2H-pyridaZin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyr idazin-3-one,
14 4-diethylaminemesiy2-isobikylrbr{4-methyiphem), 2bhpy 1dazin-Fone,
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-methylphenyl)-2-
isdbatyt-2H-pyeidazin-3-one,
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(4-methyl-I-piper
aﬁﬁybﬁﬁﬁﬁﬂggqqxﬁﬁﬁﬁﬁggﬁdﬁéaminomethyl—6—(4—methylphenyl)—2—
4- dlmethylamlnomethyl -6-(4- fluoro 3-methylphenyl)-2-isobut

YIRS PYrittazm 3eee daz n-S-one,

4pL0 N%bﬂz hydroxyethyhaminometny-6-(34-diflyorophenyl 1 -1 —piper

-2-isobutyl-2H-pyridazin-3-one,

2-44-chlarpginnamyh6-(d-flugro-3smethylphenyl)-4-(4-meth
yl-I-piperazinyl)methyl-2H-pyridazin-3-one,

2-cyelopsopylmethybé<(4rmettn-(piperaziy pratutptifhenyl) -2-isobut

(methylthio)phenyl]-2H-pyridazin-3-one,

4N, Nz Bist2-hydizaxyetByhaminomethyl-2-cyclopropylmethyl-6

[4 (methylthio)phenyl]-2H-pyridazin-3-one,
4-N,N-bis (2- hydroxyethyl)amlnomethyl 6-(3,4-difluorophenyl
) —2-isobutyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl)-4- (4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
—-[4- (methylthio)phenyl]-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (methylthio
)phenyl]-2H-pyridazin-3-one,
2-isobutyl-6-[4- (methylthio)phenyl]-4-propargylaminomethyl
-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)phenyl]-
2H-pyridazin-3-one,
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4-met

hoxyphenyl) -2H-pyridazin-3-one,



2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4-(methylthio
)phenyl]-2H-pyridazin-3-one,
2-isobutyl-6-[4-(methylthio)phenyl]-4-pr@pargylaminomethyl
-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-[4-(methylthio)phenyl]-
2H-pyridazin-3-one,
244-chtarebenzyt)rd-chpethylamimametiyl-6-(3-Huorgdneel 1) -4- (4-meth
hoxyphenyl)-2H-pyridazin-3-one, 15
2-cyclopentynethyly6-(B<uoro-4inethoxyphenyl}4e(dmeth
yl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-¢yElapkrigitiethPratiretny aR i 6mERYICERS Fioko 4= £ Luoro-4-me
thoxyphenyl)-2H-pyridazin-3-one,

2 Y RICFE R Iethy L6 BB A miethdkyphenyl)-4-(1-pipe

rafi_r‘éé})crﬂ%ﬂt‘%’i}fgﬁ'%?ﬁp‘%{iﬂé@'%:ﬁ%%?éo 4-methoxyphenyl) ~4- (1-pipe

4-‘amihomet -cyclopentylme “fluoro-4-me oxyp
nw&%thYmQ@@H"{§ﬁ3pyridazin—3—one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-methy
1-4-piperazisyhpiethyl-2d pypidazinB@=0n€, - 6- (3-fluoro-4-methoxyphe
4-dimethylaminomethyl-2-(4-fluorobenzyl)-6-(3-fluoro-4-met
hoxyiphetiytr2Hip\ridarin-3>one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1-piper
aﬁﬁyﬁﬁﬁﬁﬁﬂggq%ﬂﬁﬁ%&ﬂ@3gﬁﬂéluoro—4—methoxyphenyl)—4—(4—methy

4-aminomethyI-Z-(4-fIuorobenzgl})}-&(3-f|uorq-4-methoxyphen
l1-1-piperazinyl)methyl-2H-pyridazin-3-one,

4-dimethylaminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-met
hoxyphenyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(l-piper
azinyl)methyl-2H-pyridazin-3-one,

4-aminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-methoxyphen
yl) -2H-pyridazin-3-one,
4-aminomethyl-2-(4-chlorobenzyl)-6- (3-fluoro-4-methoxyphen
yl) -2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-m
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6- (3-fluoro-4
-methoxyphenyl)-2H-pyridazin-3-one,

6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl] -

4- (4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,



yl)-2H-pyridazin-3-one,
4-aminomethyl-2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphen
yl)-2H-pyridazin-3-one, 16
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-m
ethyl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxyphenyh-2dpytHazine3-es 1uoro-4-methoxyphenyl) —2- [3- (4
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-<{4imethybipiperazimpmethyi 2plrpyddazin=-3-ones 16
4-dimethylaminomethyl-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4
Jﬁmﬁgﬂﬁéﬁﬁﬁ%@bng§$¥§¢ﬂé%w§ggﬂggethyl—6—(3—fluoro—4—methoxy
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(3-fluorg-4-methoxy

pR&mY-2LF(Al adrbphery NSOy 2 HEpy Rdlazin g one: - 452 tn-3-one,

6-§3-I @9{9@45@3@'41Oix%y;n@;%zs%é%‘)-ﬂaqrpy_hFmpfa%ﬂlshenyl) propyl] -

4-(1-piperaziny )mé H-pyridazin-3-one,

4-aminometbyls6+(3:flyarod-methoxyphenyl)-2:[3s (45fluorop
henyl)propyl]-2H-pyridazin-3-one,

2-44-chleraeinamyl-6¢B3-fluara-d-methaxyphamydhnd4-(2- [3- (4-fluorop
hydroxyethyl)-1-piperazinyl]methyl-2H-pyridazin-3-one,

2 4rchloocimamyB6=(3-fludea-dnmetivoxyphenyl)-4-(4-met
hyl-I-piperazinyl)methyl-2H-pyridazin-3-one,

2-eytibprepynethyReN gl udro 4 miethoxypheR§y iR pheryl) —4-[4- (2~

ethyl-lI-piperaziny|)propyl]-2H-pyridazin-3-one,
h¥dr8§§ethy¥991J?é%era@%nyl]methyl—2H—pyridazin—3—one,

2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4- (4-met
hyl-1l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[3-(4-m
ethyl-l-piperazinyl)propyl]-2H-pyridazin-3-one,
2-cyclopropylmethyl-4- (3-dimethylaminopropyl) -6-(3-fluoro-
4-methoxyphenyl)-2H-pyridazin-3-one,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-[3-(1-p
iperazinyl)propyl]-2H-pyridazin-3-one, and
4- (3-aminopropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-methox
yphenyl) -2H-pyridazin-3-one.

Further, the following compounds are especially
preferred:

2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe

nyl)-4-(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one,



2-cyclopropylmethyl-4-(3-dimethylaminopropyl)-6-(3-fluoro-
4-methoxyphenyl)-2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methdxyphenyl)-4-[3-(1-p
iperazinyl)propyl]-2H-pyridazin-3-one, and
4-(3-aminopropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-methox
yphenyl)-2H-pyridazin-3-one. Further, the following compounds are

especially -preferredn2-43{4rehlgmophesyi)propy]-6-(drfluere-3-metiinhe e
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one, 17

243-(2-chtdroptenyl) propy-6e(dafhiorol 3:methylptieli-pyridazin-3-one,
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[3-(3-cHorophehyhptepyiRee@ il orerBhetyipie f luoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one, | ,

234 chidrobbray ) 6-(a-IUBHS - fetfyibhEnyl)4-(42 Py ridazin-3-one,

methyl-1-pipgrazinybDmethyl-2H-pyridazin-3-one, . _ o
2-(2-chIor%bg?rﬁzf/%%c%fﬁ%ﬁ%zrgg)-n%et%%lp %%%94_?4f”ethylphenyl) 4-(4

nﬁﬁwﬂ?&pHX%§§EWQQ¥%9Yk%E%B¥qd@ﬁDﬁ%??@azin—3—one,
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-[3
(4-methylzl-pipetazinyhprap|i2H pyridazinrdrone,-methylphenyl) —4- (4-
4-(3-aminopropyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-m
ethyighehyl)-2Hppyridazin-B-oaghyl-2H-pyridazin-3-one,
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-[3-
(4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one,
4- (3-aminopropyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-m
ethylphenyl)-2H-pyridazin-3-one,
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl)-4-(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yvl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2,6-dichlorobenzyl) -6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl) -4
-(l-piperazinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2- (2, 6-dichlorobenzyl)-6- (4-fluoro-3-m
ethylphenyl)-2H-pyridazin-3-one,

2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methy

lphenyl)-4-(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-o



yl)-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl)-4-(4-methyl-I-piperazinyl)methyl-2H-$yridazin-3-one,
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4
-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4
-(kepiperazinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-m
ethylpherf)¢2Hdpyridazins3»baezyl) -6- (4-fluoro-3-methylphenyl) -4
2-[3-(2,6-dichloropeenyl)propyl]-6-(4-fluoro-3-methy
|phéf#ymezpwJfﬁéthwpﬁrpﬁéﬁm%/rmetthyllzﬂHﬁdefaiﬂﬁ%i-m% RBE
2-(3,4- dlfluorobenzyl -(4-fluoro-3- methylpheny))
(4 methyl T PIB&EsHyHMethyl-2FEByRdaZn 5 6he, ©
rrﬁlnor’rlgth% 2 ch orobenjzyc) -6- (4 -fluoro-3- methy
Ip eny HH- -pyri azin- -one,
2-(4-fluorobenzyl)-65(3sHluara,4 methexyiahen¥)-4-hethoxylphenyl) -4 |
3-(4-methyl-I-piperazinyl)propyl]-2H-pyridazin-3-one,
2-{4-tfuareberzy)-6pB-Buaror4ymethaxyiahernd)-gslridazin-3-one,
3-(1-piperazinyl)propyl]-2H-pyridazin-3-one,
2-[3-(2-cHorophenydpropyll61(3-fudrd=4dmethoxdtme thoxylphenyl) -4~ [
henyl)-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one
2-13-(A-chiephe N ptepyIRE (B-fillorova-rAéthoxyl one/

2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylp

(4-fluoro-3-methy

henyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
’

2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylp
henyl)-4-(4-methyl-l1-piperazinyl)methyl-2H-pyridazin-3-one
’

4-aminomethyl-2-[3- (2-chlorophenyl)propyl]-6-(3-fluo
ro-4-methoxylphenyl) -2H-pyridazin-3-one,

4-aminomethyl-2-[3- (4-chlorophenyl)propyl]-6-(3-fluo
ro-4-methoxylphenyl) -2H-pyridazin-3-one,

2-cyclopropylmethyl-6-(3-fluoro-4-methoxylphenyl)-4-
[3-(l-piperazinyl)propyl]-2H-pyridazin-3-one,

- (3-aminopropyl) -2-cyclopropylmethyl-6- (3-fluoro-4-
methoxylphenyl)-2H-pyridazin-3-one,

2-(4-fluorobenzyl)-6- (3-fluoro-4-methoxylphenyl)-4-(



henyl)-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one
4-aminomethyl-2-[3-(2-chlorophenyl) propyl]-6-(3-fluo
ro-4-methoxylphenyl)-2H-pyridazin-3-dfe,
4-aminomethyl-2-[3-(4-chlorophenyl) propyl]-6-(3-fluo
ro-4-methoxylphenyl)-2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxylphenyl)-4
[BsEmpipeyazinyhprepdl-2Hypyridazini3-onepyridazin-3-one,
4-(3-aminopropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-
methoxylphddyl¥-Rib-pyhdazint3-one(3-f luoro-4-methoxylphenyl) -4 (
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-( 19
A-methyREpioetaziny Methy k2 Fepyridazinz-enene
2-(4-fluorgbenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(

1 piperazmylymetHy-2H By Aa&2HY3-A -on% 3-fluoro-4-methoxylphenyl)

|fluo benzyl)-6-(3-fluaro- -me
LR AR A e

2-(3,4-difuorabenzyl-4-dimetbylaminomethyl6+(31fhmi nomethy1-6- (3-f1
uoro-4-methoxylphenyl)-2H-pyridazin-3-one,

2-(4-chlaracimamyl) B 63rfluprod-methasdphenyldy4e ,
-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlotocirnamyb 6 ¢3-fluare-4- methéxyiphenyh4-methoxylphenyl) -4
-[4-(2-hydroxyethyl)-1-piperazinyl]methyl-2H-pyridazin-3-0 ne,

4N A=BRE2-RydtoRythypanfinenetyi2-cycloprapylatel n-3-one,

2-(4-chlorocinnamyl) -6-(3-fluoro-4-methoxylphenyl) -4
-[4-(2-hydroxyethyl) -l-piperazinyl]methyl-2H-pyridazin-3-o
ne,

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylme
thyl-6-(3-fluoro-4-methoxylphenyl)-2H-pyridazin-3-one,

4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-meth
oxylphenyl)-2H-pyridazin-3-one, and

2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl) -4-(
4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one.

In particular, the following compounds are preferred:
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-methyl
-l-piperazinyl)methyl-2H-pyridazin-3-one,

- (3-aminopropyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylp



thyl-6-(3-fluoro-4-methoxylphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-meth
oxylphenyl)-2H-pyridazin-3-one, and 20
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one. In particular, the following
compounds are preferred:

2431(4chioropeenylprapylk 6-4=fluoro-3-methylphenyl)-4
-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-{4-chidrobenzy b @ (4-flubre3:methyiphényDub(bniethyt hylphenyl) -4~
-1-piperazinyl)methyl-2H-pyridazin-3-one,
4-(3-arfidptopyly-Re-ehibrabe R 6Lz flusro-3dnéthytpy 20ne/
henyl)-2H-pyridazin-3-one,

212 {4 CHIoHOp ey BTRYTIL6 @l 3 ehyomeycaeneny ) —4- (4-me
(4-methyl-Il-piperazin I%T th IBZI-ll-pé/ﬁi_dazin.-é-one 3o
2.5 B-cichiorbenay-6-(4 et S-methyipheny) 4 (4 s
thyl-I-pipgrazinyd Hééh%t'y@%%%lﬂﬁ‘ﬁsm@@rﬂuoro—zl —methoxylphenyl)
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylphenyl)
-4-(A-methylk kpiperazinybmethyly2hrpyt idazir3-pRe,i dazin-3-one,
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylphenyl)
-42(4-methykhpiperaziaytyieatingio2H Jpyridazit-Biome,- 4 -methoxylphenyl)
2-cyclopropylmethyl-6-(3-fluoro-4-methoxylphenyl)-4-[3-(1- piperazinyl)
pﬁﬁwﬂ%aqﬁﬁﬁﬁkihigaﬁﬁiaz1nyl)methyl—2H—pyr1daz1n—3—one,
3 Aminopropy:a-gyg opropyImetiy e (3 uorg A methoX 1) a- (13- (1-
piperazinyl)propyl]-2H-pyridazin-3-one,
4- (3-aminopropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-methox
ylphenyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4- (4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(l-pipe
razinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6- (3-fluoro-4
-methoxylphenyl)-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxylphenyl)-4- (4-me

thyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-(4-chlorocinnamyl) -6-(3-fluoro-4-methoxylphenyl) -4-[4- (2



ylphenyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-meth
yl-I-piperazinyl)methyl-2H-pyridazin-3-bne,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(1-pipe
razinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-
metyldpiperazinyymegiH-pyridazine8+0f6; 2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoXylplre BhHh2E qpwidazin-B-enenomethyl-2-cyclopropylmethyl-6
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-me
thyIEpipetazinynisthRZM L pyidaZin-3:0neyridazin-3-one,
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxylphenyl)-4-[4-(2 21

-y BRY SRS iy ‘r&%’ﬁ&/ﬁ%‘%ﬁyﬁﬁ‘ﬁW?d‘a%?r@%‘-éﬁél?ro‘ 4-methoxylph

4-N,N-bis(2-hydroxyethyl)aminamethyl-2-cyclopropylmethyl-6
-(gf}yll\ljlo?o-% éﬁé%léﬁ%n%l)%ﬁ-’py?fg%zin-3-one,

4-aminomethyls2cyclopropyknethyk-6:3-fluara:dmethaxyinh ) -a- (4-meth
enyl)-2H-pyridazin-3-one, and

2-f4-chleroeinmnamyh)y6-(4-fiuore-Bamethylphenyh) -4 tAraneth
yl-I-piperazinyl)methyl-2H-pyridazin-3-one. Specifically, the following
compoungseare fprefdried from the Standgohetgfonatés sokibitifand ofarom
absorbability: 2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
_ﬂ%ﬁh0&9@H@ﬁ99gﬁ+%§nﬂé§§g3§ﬁkgbility and oral absorbability:

2-(3,4-difluorobenzyl) -4-dimethylaminomethyl-6- (3-fluoro-4
-methoxyphenyl)-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4- (4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(l-piper
azinyl)methyl-2H-pyridazin-3-one,
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl)-4- (4-met
hyl-1l-piperazinyl)methyl-2H-pyridazin-3-one, or
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl)-4-[4-(2-
hydroxyethyl) -1-piperazinyl]methyl-2H-pyridazin-3-one; or a
salt thereof.

As the salt of the compound (1) of the present invention,

an acid addition salt is preferred. Examples of the acid



2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-(4-meth
yl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-metho¥¥phenyl)-4-(1-piper
azinyl)methyl-2H-pyridazin-3-one,
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl)-4
-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-44<chiarecinnamyh6-(3rflyorerdrnethexyphenyds444;metich as the
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one, or

2 gchiorotimiaimy|361(B:fleoroi4-mdthexypheny bis (Znd organic acid
hydroxyethyl)-1-piperazinyllmethyl-2H-pyridazin-3-one; or a salt thereof. As
theddif ofthelcdmpotiAG tEPBRfHEL prEseH? inlehtiBAS ah ddd deRlittohtSalt &
preferred. Examples of the acid 22 addition salt include inorganic acid salts,
sicia§TRé 2hydrochloride, sulf ate, nitrate and phosphate, and organic acid
salts, sucpuz]a:scaheertng%heanesulf opate, maleate, f umarate citratg .and

comp%rn gor eﬁfesen inivention
oxalate. Further, the compound according to the present invention may exist

inthe form-of solvaies anda ketosenoltautomer Such-solvates and+omer .
tautomer are encompassed by the present invention. lllustrative of the

salvatesarethose formed astamesult of additionefsolvenis usrd uptxsent

production, for example, water and alcohols. No particular limitation is
invention. Illustrative of the solvates are those formed as
a result of addition of solvents used upon production, for
example, water and alcohols. No particular limitation 1is
imposed on the solvents insofar as they do not adversely affect
the inhibitory activity or the like of the compound according
to the present invention against interleukin-1f production.
As a solvate, the hydrate is preferred.

The phenylpyridazine compound (1) according to the

present invention canbe prepared, for example, by the following
preparation processes (a) to (d).

(a) Preparation process of compounds having the formula (1)

in which n=1



imposed on the solvents insofar as they do not adversely affect the inhibitory
activity or the like of the compound according to the present invention
against interleukin-1R production. As#solvate, the hydrate is preferred. The
phenylpyridazine compound (1) according to the present invention can be
prepared, for example, by the following preparation processes (a) to (d). (a)
Preparation process of compounds having the formula (1) in which n=1 23
wherein R4 represents alkyl, Hal represents halg\gen Ms represents
methaﬁesulfonyl and R1, R2, R3, X, Y and Z have the same meani ‘gs - as
descti é‘bov&o{bdesc{ %m herginafier ade abouf the i ual
reac eps. Tn the ste an acetophe

the ac toghenone (2) and d'ethy ketomalonate g
yield a combound 3) H ‘zone is caused to @
carry out a ring- cIo and theHé etiqn Product i IZR

an alk&li, for examp e sod|u ydrOX|de or the ke to afford a compaund (4).
The compound (4) is néAt reacted with an algghol such as methag{yl to give
the compound (5).

X _
R'-Hal v - __ g
K,CO;4 CE QH 1) ClCOOEt
DMF Z 7 2)Reducing agent 7
I SN | ~N I SN
I | |
. N. N.
R*00OC R! HOOC R! HOCH; R!
(6) ) (8)
R?
MsCl e S Y
o R
Z Z
~ N
L e
MsOCH; "R o “R!
0

©® (1a)

wherein R’ represents alkyl, Hal represents halogen, Ms
represents methanesulfonyl, and.Rl, RZ,Ifﬁ X, Y and Z have the
same meanings as described above.

A description will hereinafter be made about the
individual reaction steps.

In the steps from an acetophenone (2) to a compound (5),
the acetophenone (2) and diethyl ketomalonate are heated under

stirring to yield a compound (3). Hydrazine is caused to act



R'-Hal is reacted to the compound (5) in the presence of an alkali such as
potassium carbonate to provide a compound (6) . The compound (6) is
hydrolyzed into a compound (7) . AfteE4ethyl chlorocarbonate is caused to act
on the compound (7) to convert it into an acid anhydride, the acid anhydride
is reduced with a reducing agent such as sodium borohydride to afford a
compound (8) . A reaction of methanesulfonyl chloride with the compound
(inthe presepcedi-a hasersueh asitriethylamine: pyovides:a campodndy8),
a key intermediate in this reaction scheme. A reaction of a desired amine
[R2R3)NiHwithihe comipoemd: 193 yields the tangetl cedpound (dapmitls,
preferred to carry out this reaction, for example, in a polar solvent such as
difrsthyfofrigrice #F tie pFéSerideér ABsehée of ah AIRARURA 48) - The
potassium carbonate. Incidentally, if an amino group is. contained in the

ofSUBR26F 18inthe &itiing =2 Te&CH6h Thay b Catiet DUt Lstig Ba ">

m (‘geriall Xpro%glcted é/ynith an @ppors)priate protecting group, for example, an

g C Qu .
al oxycar%ony?groupgf followed by the removal of the protecting group. 25 To
obtain a gompoungd(lalinwhighB2and Suhydrogen; atems, porassiv

phthalimide is reacted with the compound (9), and the reaction product is

reacted rther withdydrazine 0f sthedlike@rbonate to provide a compound
(6) . The compound (6) ishydrolyzedintoa compound (7). After
ethyl chlorocarbonate is caused to act on the compound (7) to
convert it into an acid anhydride, the acid anhydride is reduced
with a reducing agent such as sodium borohydride to afford a
compound (8). A reaction of methanesulfonyl chloride with the
compound (8) in the presence of a base such as triethylamine
provides a compound (9), a key intermediate in this reaction
scheme.

A reaction of a desired amine [R?*(R’)NH] with the compound

(9) yields the target compound (la). It is preferred to carry
out this reaction, for example, in a polar solvent such as
dimethylformamide in the presence or absence of an alkali such
as potassium carbonate. Incidentally, if an amino group is
contained in the group R? or R’ in the amine, a reaction may
be carriedoutusingarawmaterial protectedwithan appropriate
protecting group, for example, an alkoxycarbonyl group,

followed by the removal of the protecting group.



A compound (Ia) in which X, Y and/or Z is methylsulfinyl or methylsulfonyl
can be obtained by oxidizing a corresponding compound, in which X, Y
and/or Z is methylthio, with a peracid, 2for example, perbenzoic acid. This
methylsulfination or methylsulfonation may be carried out at the stage of the
intermediate (9). (b) Preparation process of compounds having the formula
(1) inwhich n=3 26 (8) 0 1)TFA 2)Heat HOOC 1)CIO00Et,NEt3/THF
2)NaBHA41td 20d©i R2R3bH 61i2)dCH2(0QRt By 2JINakt @ Ms€1 {14) (B} ogen

wherein Hal, Ms, R1, R2, R3, X, Y and Z have the same meanings as

defimedt abpvea ssium phthalimide is reacted with the compound (9),
and the reaction product is reacted further with hydrazine or
the like.

A compound (la) in which X, Y and/or Z is methylsulfinyl
or methylsulfonyl can be obtained by oxidizing a corresponding
compound, in which X, Y and/or Z is methylthio, with a peracid,
for example, perbenzoic acid. This methylsulfination or
methylsulfonation may be carried out at the stage of the
intermediate (9).

(b) Preparation process of compounds having the formula (1)

in which n=3



According to the preparation process (b), a carbon tetrahalide such as
carbon tetrabromide is firstly reacted with the compound (8) in the presence
of triphenylphosphine to obtain a halidé (10), with which a malonate is then
reacted in the 27 presence of sodium hydride to yield a compound (11) . An
acid such as trifluoroacetic acid is reacted with the compound (11) to
convert it into a dicarboxylic acid, followed by heating to yield a compound
(12) . Ethyl cKlorocarbonate is caused to 4ct on the compound (12) to
convert it intesan-Acid anhydride, which g educed with a reducing
agent suc godium borohydride to yi pound (13) .

Methanesul nyIcliilorideP[;,%rg{;}%1 d with the compoundd3Lindhe presence
of a base suthas triethylaﬁ’rrﬁe—t-g“yield c\orlnpound (E4)akey-intesmediate
in the,process alc\colrding to the prebent myention. A target compound (1b)
can be obtaiffed B¥ reacting a corresponding amine (R2R3NH) with the
compoun@)(4) . This reaction may p%%rably be conducted, for example, in
the presence or asence of an alkali such as potasgium carbonate in a polar
solvent such as dimegthylformamide. When an aming_grgup is contained in
the group R2 or of the amine, a reaction may(pe ¢cpnducted using a raw
material in which the arfino greyir Aas been protested wjth an appropriate

Bu'00C I HOOC R
(11) (12) (0]
X
Y
1)CICOOEt,NEt;/THF .
MsCI
2)NaBH,/H,0 Sy -
|
HO | N.
R
(13) ©
X
Y Y
2 R2R3NH z
N N
Ms | E R%N | E
o) "R RY R
14y O (1b)

wherein Hal, Ms, R, R2, R3, X, Y and Z have the same meanings

as defined above.

According to the preparation process (b), a carbon
tetrahalide such as carbon tetrabromide is firstly reactedwith
the compound (8) in the presence of triphenylphosphine toobtain

a halide (10), with which a malonate is then reacted in the



of the protecting group. To yield a compound (1b) in which R2 and R3 are
both hydrogen atoms, the compound can be obtained by reacting potassium
phthalimide with the compound (14) aRd then reacting hydrazine or the like.
28 (c) Preparation process of compounds having the formula (1) in which n=2
(10)0 1)C1000Et,NEt3/THF 2)NaBH4/H20 MCN MsC1 N1 ~N N N, Rt HO"
Y R MsO (17) 0 X R2R3NH (1c) (18) 0

presence of sodium hydride to yield a compound (11). An acid
such as trifluorcacetic acid is reacted with the compound (11)
to convert it into a dicarboxylic acid, followed by heating
to yield a compound (12). Ethyl chlorocarbonate is caused to
act on the compound (12) to convert it into an acid anhydride,
which is then reduced with a reducing agent such as sodium
borohydride toyieldacompound (13). Methanesulfonylchloride
is reacted with the compound (13) in the presence of a base
such as triethylamine to yield a compound (14), a key
intermediate in the process according to the present invention.

A target compound (1lb) can be obtained by reacting a
corresponding amine (R%fNH) with the compound (14). This
reaction may preferably be conducted, for example, in the
presence or absence of an alkali such as potassium carbonate
in a polar solvent such as dimethylformamide. When an amino
group is contained in the group R or R’ of the amine, a reaction
may be conducted using a raw material in which the amino group
has been protected with an appropriate protecting group (for
example, an alkoxycarbonyl group), followed by deprotection
of the protecting group.

To yielda compound (1b) inwhich R? and R’ are both hydrogen
atoms, the compound can be obtained by reacting potassium
phthalimide with the compound (14) and then reacting hydrazine

or the like.



wherein M represents a metal atom, and Hal, Ms, R1, R2, R3, X, Y and Z
have the same meanings as defined above. According to the preparation
process (c), a cyanide such as sodiurdScyanide is reacted with a halide (10)
to convert it into a nitrile derivative (15), which is then hydrolyzed to yield a
compound (16) . From the compound (16) , a target compound (Ic) can be
obtained via an alcohol derivative (17) andamesyloxy derivative (18) by a
similarracegiie asi isrthe peeparation 2%-ef eempeunds;containingihree 1)
methylene groups. (d) Preparation process of compounds having the formula
(1) in whith nd4iohb5rF¥ese compounds can be obtained by combining the
synthesis processes (b) and (c). The salt of the compound (1) according to
the presentinvention can be obtained by cawsing an organic acidjor
inorganic_asidty act in a manner kn r se in the art. The
e present invention ca isplated and purified

jfcting

it to purificafion Zproceglg s commonly employed irppgrganic synthesis
chemistr ;;,exampre,—hfrration, ext Fchd}h, washing, drying, ¢ nc\el;ltration,
regrystallizatign, various chronfé ieNprocedurestand/ar ike. frach
intermédiaté caf be subjected to thesybsequent reaction without bothering
to purify(10)© (15) (16)
X X
Y Y
1)CICOOEt,NEt3/IHF z MsCl z
2)NaBH,/H,0 | N | N
| |
HO Nore MsO N- gt
@an © (18) O
X
Y
RZR®NH z
2 |\\N
R{ N. _;
R3/N R
(1c) ©

wherein M represents a metal atom, and Hal, Ms, R', R?, R’, X,
Y and Z have the same meanings as defined above.
According to the preparation process (c), a cyanide such
as sodium cyanide is reacted with a halide (10) to convert it
into a nitrile derivative (15), which is then hydrolyzed to
yielda compound (16) . Fromthe compound (16), atarget compound
(lc) canbeobtainedviaanalcoholderivative (17) andamesyloxy

derivative (18) by a similar procedure as in the preparation



it. The compound (1) may be provided as a solvate with a solvent such as a
reaction solvent or recrystallization solvent, especially as the hydrate. The
compound (1) according to the presertdnvention is excellent in water
solubility, is also good in oral absorbability and has inhibitory activity against
interleukin-1R production, and therefore, is useful as a preventive or
therapeutic for immune system diseases, inflammatory diseases, ischemic
diseases,esteaporesis dchorhentaandnthenkkes fexampless30 of ischemic
diseases include ischemic heart diseases, ischemic encephalopathy,
ischeri¢c Fepimdtis; @nthischemicshepatitisy Jhedshaemaceutical tompadsitioh
of the present invention contains the compound (1) or the salt thereof as an
active ingreédight O shitheractive ingredient alone or together with a
pharmacologically acceptable carrier such as a solubilizer, excipient, binder

or extende? it ca BRTBMRA TR PRAAARETIRAT BPEparatier fsrmd Slid a8

tablets ca%sSuITg,) garggult(ecs) powders, injections and suppositories. These

S .
pﬁé:rcr)ﬁagesutlca preparations can be produced by known methods. For

example,@ral Qé@ﬁﬁ@ﬁoﬂﬁéa&%&ﬁ%u%q by-suitably, formulating thes e n
compound (1) or the salt in combination with solubilizers suchas tragacanth

tragaeaguroarabic, suerestersdegithin sakiveeilo soybeanol and Pk400;1i ¢
excipients such
acid to act in a manner known P€r Se in the art.

The compound (1) according to the present invention can
be isolated and purified by subjecting it to purification
procedures commonly employed in organic synthesis chemistry,
for example, filtration, extraction, washing, drying,
concentration, recrystallization, wvarious chromatographic
procedures, and/or the like. Each intermediate can be
subjected to the subsequent reactionwithoutbotheringtopurify
it. The compound (1) may be providedas a solvate with a solvent
such as a reaction solvent or recrystallization solvent,
especially as the hydrate.

The compound (1) according to the present invention is
excellent inwatersolubility, isalsogoodinoral absorbability
and has inhibitoryactivity against interleukin-1p production,
and therefore, is useful as a preventive or therapeutic for
immune system diseases, inflammatory diseases, ischemic

diseases, osteoporosis, ichorrhemia and the like. Examples



as starch, mannitol and lactose; binders such as carboxymethylcellulose
sodium and hydroxypropylcellulose; disintegrators such as crystalline
cellulose and carboxymethylcellulose®alcium; lubricants such as talc and
magnesium stearate; anticaking agents such as light anhydrous silicic acid.
The pharmaceutical composition according to the present invention is
administered orally or parenterally. The administered dosage of the
pharmacesiical cacmpeoskion acearding-ta-thie-present daventionyalieShemi c
depending on the body weight, age, sex, conditions and the like of each 31
patersphedenetdl yhoweveeit is preferedite,administerhtan adulainians .
amount of about 0.01 to 1, 000 mg, preferably 0.1 to 100 mg, of the present
pharmacéuiticalésmpesitiohin ! teATB T the TdMPOUIRINIT pER Hay irfT 6 3°
portions. EXAMPLES The present invention will now be further described by

refSrertetd theFofiShiTg Example§  THE Exiiples SreSotovitied s otély 18F

pyrposes of llustration and are. pot intended,to. be limitative. %Xaé$gleer]with
Preparation o%'4- 4-tergbutoxycarbonﬁ3-p|perazmy methﬁ- (%

luQ rﬁfﬂa‘fﬂ%t@bf WQI%‘;}SQQH%@&HTP& f@%}ﬂ-éfowch as a solubilizer,
excipient, binder or extender, it can be formed into
pharmaceutical preparation forms such as tablets, capsules,
granules, powders, injections and suppositories. These
pharmaceutical preparations can be produced by known methods.
For example, oral preparations can be produced by suitably
formulating the compound (1) or the salt in combination with
solubilizers suchas tragacanthgum, gumarabic, sucroseesters,
lecithin, olive 0il, soybean o0il and PEG400; excipients such
as starch, mannitol and lactose; binders such as
carboxymethylcellulose sodium and hydroxypropylcellulose;
disintegrators such as crystalline cellulose and
carboxymethylcellulose calcium; lubricants such as talc and
magnesium stearate; anticaking agents such as light anhydrous
silicic acid. The pharmaceutical composition according to the
present invention is administered orally or parenterally.

The administered dosage of the pharmaceutical

compositionaccording tothe present inventionvaries depending

on the body weight, age, sex, conditions and the like of each



1) Preparation of 4-(1-hydroxyethyl)-2-fluorotoluene To an ice-cold solution
of3-fluoro-4-methylbenzaldehyde (50 mg, 0.36 mmol) in THE (0.5 mL) was
added dropwise a 0.93 M solution (0.4¥ mL) of methylmagnesium bromide
(0.44 mmol) in THF. The temperature of the reaction mixture was allowed to
rise back to room temperature, at which the reaction mixture was stirred for 1
hour. Then, 2 mol/L hydrochloric acid was added, and the mixture was
extractedwith ethytaeetate. Tbecextract wasswasbedwithi brine.anddried:
over anhydrous sodium 32 sulfate. The solvent was distilled off under
reduced pressure! t@yietdtitie compowund 8s @l pate yellow od (5518 feg,ably
quantitative). 1H NMR(400MHz, CDC13)8: 1.46(3H, d, J=6.4 Hz), 2.26(3H, d,
34)1 8 f2), P85[EH, §F J=6241F5S 87906 Y, 72 4 (FATEES I B! 748
2) Preparation of 3'-fluoro-4'-methylacetophenone To a solution of
4 %Tﬂ%r&y&ﬂ?l)%ﬂ%%}%lu@ﬂe R55.8'g, 0136 nifhol) RthettRfine
chloride (1 mL) were added molecular sieve 4A (56.0 mg) and PCC 94.0 mg
(0.43 mmol), and the mixture was stirred at room temperature for 1 hour.
Thegaigaotign mixture was filtered through Celite, and the filtrate was
concentrated under reduced pressure. The residue was purified by column
chromatograppy @fesiticaget fsilicagel 11 now be further described by

reference to the following Examples. The Examples are provided
solely for purposes of illustration and are not intended to

be limitative.

Example 1
Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-f
luoro-4-methylphenyl) -2-isobutyl-2H-pyridazin-3-one
1) Preparation of 4-(l-hydroxyethyl)-2-fluorotoluene
Toanice-coldsolutionof 3-fluoro-4-methylbenzaldehyde
(50 mg, 0.36 mmol) in THF (0.5 mL) was added dropwise a 0.93
M solution (0.47 mL) of methylmagnesium bromide (0.44 mmol)
in THF. The temperature of the reaction mixture was allowed
to rise back to room temperature, at which the reaction mixture
was stirred for 1 hour. Then, 2 mol/L hydrochloric acid was
added, and the mixture was extracted with ethyl acetate. The

extract was washed with brine and dried over anhydrous sodium



5 g, hexane/ethyl acetate (10/1)] to yield the title compound as a pale yellow
oil (47.5 mg, 86.0%). 1H NMR(400MHz, CDC13)8: 2.32(3H, d,J=1.8H z),
2.56(3H, s ), 7.26(1H, dd, J=7.6, 7 . 6 3#z), 7.56 (1H, dd, J=1.6, 10.4Hz), 7.62
(1H, dd, J=1.6, 7.8Hz) . 3) Preparation of ethyl
2-ethoxycarbonyl-4-(3-fluoro-4-methylphenyl)-2-hydroxy- 4-oxobutanoate A
mixture of 3'-fluoro-4'-methylacetophenone (4.92 g, 32.3 mmol) and diethyl
ketonalesate (6.4 2 g1 356 maoh was 33stived ahi20G frd2 heurssihee
temperature of the reaction mixture was allowed to drop back to room
teneperature, andlthec pnigturedvas parified byveslunmn chrfonmatogiaphy on
silica gel [silica gel 100 g, chloroform/ethyl acetate (10/1)] to yield the title
compBhnddsty&llow crystals (8.41 g, 79.3%). Melting point: 68.7-69.0C 1H
NMR(400MHz, CDC13)8: 1,30(6H, t, J=7.1 Hz), 2.34(3H, s), 3.78(2H, s),
4.35 118, (45 0433 (44PGL 3597 1HZ), 7.29(1H, dd, J=7.6Hz), 7.59(1H, d,

102 IR g4 D TR IR 4 0 0%
4-carboxy-6-(3;fluogosmethylphenyll 2H-pyidazgin-3on;—7 g, 7.8 nz) .
2) Preparation of 3’-fluoro-4’-methylacetophenone
To a solution of 4-(l-hydroxyethyl)-2-fluorotoluene
(55.8 mg, 0.36 mmol) in methylene chloride (1 mL) were added
molecular sieve 4A (56.0 mg) and PCC 94.0 mg (0.43 mmol), and
the mixture was stirred at room temperature for 1 hour. The
reaction mixture was filtered through Celite, and the filtrate
was concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel [silica gel
5 g, hexane/ethyl acetate (10/1)] to yield the title compound
as a pale yellow oil (47.5 mg, 86.0%).
'H NMR (400MHz, CDCls)3d:
2.32(3H, d, J=1.8Hz), 2.56(3H, s), 7.26(1H, dd, J=7.6, 7.6
Hz), 7.56 (1H, dd, J=1.6, 10.4Hz), 7.62(1H, dd, J=1.6, 7.8Hz) .
3) Preparation of ethyl
2-ethoxycarbonyl-4- (3-fluoro-4-methylphenyl)-2-hydroxy-
4-oxobutanoate
A mixture of 3’'-fluoro-4’'-methylacetophenone (4.92 g,

32.3 mmol) and diethyl ketomalonate (6.19 g, 35.6 mmol) was



e To a solution of ethyl
2-ethoxycarbonyl-4-(3-fluoro-4-methylphenyl)-2-hydroxy-4-o0 xobutanoate
(8.41 g, 25.8 mmol) in isopropanol (108 mL) was added hydrazine
monohydrate (2.84 g, 56.8 mmol) , and the mixture was heated under stirring
at 100C for 6 hours. Then, 2 mol/L sodium hydroxide was added, and the
mixture was stirred further at the same temperature for 4 hours. The reaction

mbdure-was ticezcopled -and concentrated hydreshloricracikwas added to,n
acidify the system. The precipitate was collected by filtration, thoroughly
washed vathy avatel amdedried toryield 3dKkhectitle compourd asua slightlyt the
yellow crystalline powder (5.67 g, 87.7%) . Melting point: 281.3-282.0C
(deE9EUFE NRMR (200MHZE DS ERABYS : 208 (BHI g r3=1 Y 0PAZzP L 7143 (@R
dd,J=8.1,8.1Hz), 7.67-7 .7§)5(L2H, m)h8.49(1H, 52’ 14.09}1H], br) 1641,
144111175 9626 8069 /5 Prégarhnon o -hy L acetate (1071)] t6 yield

6-(FJluoreA-methviphenyl)-A-methoxyearbony}-2H:pytda zins3-one To an
ice-cold suspension of 4-carboxy-6-?3-?lﬂoro | ’ | ’

m%ﬁaqs}qggggg%%;-\%;@%gw_-gogne (5.50 g, 22.2 mmol) in methanol (100

'"H NMR (400MHz, CDCl3)3:

1.30(6H, t, J=7.1 Hz), 2.34(3H, s), 3.78(2H, s), 4.25(1H,

s), 4.31(4H, g, J=7.1Hz), 7.29(1H, dd, J=7.6Hz), 7.59(1H,

d, J=10.2 Hz), 7.65(1H, dd, J=1.5, 7.8 Hz).
IR (KBr) cm™': 3485, 1740, 1684, 1253, 856, 577.
4) Preparation of

4-carboxy-6- (3-fluoro-4-methylphenyl)-2H-pyridazin-3-on

e

To a solution of ethyl

2-ethoxycarbonyl-4-(3-fluoro-4-methylphenyl)-2-hydroxy-4-o
xobutanoate (8.41 g, 25.8 mmol) in isopropanol (100 mL) was
added hydrazine monohydrate (2.84 g, 56.8mmol), and themixture
was heated under stirring at 100°C for 6 hours. Then, 2 mol/L
sodium hydroxide was added, and the mixture was stirred further
at the same temperature for 4 hours. The reaction mixture was
ice-cooled, and concentrated hydrochloric acid was added to
acidify the system. The precipitate was collected by

filtration, thoroughly washed with water and dried to yield



thionyl chloride (2.72g, 24 . 4 mmol) , and the mixture was stirred at 80C for
8 hours. The temperature of the reaction mixture was allowed to drop back
to room temperature, and the solvent 3as distilled off under reduced
pressure. Water was added to the ice-cold residue. The precipitate was
collected by filtration, washed with water and dried to yield the title
compound as pale yellow fine-needles (5.43 g, 92.7%). Melting point:
236.820713C db BiMR (40AM Hzg DG 13 81: 2: 333t Uide. ootd®)r, (5. 67
4.00(3H, s), 7.29(1H, dd, J=7.9, 7.9 Hz), 7.46-7.53(2H, m), 8.32 (1H, s),
18.6181H,%). 35 IR(KBr) cm 1: 1715, 1671, 1266, 1177, 1091, 812. 6)
Preparation of 6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-methoxycarbony
112¢-pyridaziniBione’$é adselttion°6f (dec.)
6-(3-fluoro-4-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one (5.28 g,
200 MfdA 39 ke-d yiorfiamide (40 mL) were added potassium

carbonate (8,53,0,40. mmol) and isgbutyl broide (329 9, 24.0 ol ,

and thé ‘mixture wasstirred’ at our. Thé témperature of
reaction mixtuge was allowed to drop pack to room temperature. A saturated

aqueous solution of sodium hydrogencarbonate was added, and the mixture

IR(KBr) cm™': 1736, 1641, 1441, 1125, 926, 806.
5) Preparation of

6- (3-fluoro-4-methylphenyl)-4-methoxycarbonyl-2H-pyrida

zin-3-one

To an ice-cold suspension of

4-carboxy-6-(3-fluoro-4-methylphenyl) -2H-pyridazin-3-one
(5.50 g, 22.2 mmol) in methanol (100 mL) was added dropwise
thionyl chloride (2.72g, 24.4mmol), and themixturewas stirred
at 80°C for 8 hours. The temperature of the reaction mixture
was allowed to drop back to room temperature, and the solvent
was distilled off under reduced pressure. Water was added to
the ice-cold residue. The precipitate was collected by
filtration, washed with water and dried to yield the title
compound as pale yellow fine-needles (5.43 g, 92.7%).
Melting point: 206.0-207.3°C
'H NMR (400MHz, CDCl3)3d:

2.33(3H, d, J=1.7Hz), 4.00(3H, s), 7.29(1H, dd, J=7.9, 7.9

Hz), 7.46-7.53(2H, m), 8.32(1H, s), 11.61(1H, s).



was extracted with ethyl acetate. The extract was washed with brine, and
dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure. The residue was p#frified by column chromatography on
silica gel [silica gel 100 g, chloroform/methanol (100/1-50/1)) to yield the title
compound as an orange oil (5.41 g, 84.9%). 1H NMR(400MHz, CDC13)8:
0.99 (6H, d, J=6.6Hz), 2.32-2.42 (1H, m), 2.33 (3H, s), 3.98 (3H, s), 4.12
(2tk &RI97.4M7); 7128 $1H; ddy )=78;4,.8Mz),77.46(0kH, deh2=1.6, 7.8 Hz),
7.50(1H, dd, J=1.6, 10.7 Hz), 8.21(1H, s) . 7) Preparation of 36
4-carBoxpex3:flvoros4-methylphenyl)-2-isobutyl-2H-pyr idazin-3-one To a
suspension of 6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-methoxycarbonyl-2
H-pyrittazi-3161e ¢5.27¢, H06. 6RRARDIY i mieth RSB ML) Sy AderetPa 2y
mol/L aqueous sodium hydroxide (50 mL) , and the mixture was stirred at
60C for 15 hihtiteE: Z'Flﬁlé%érﬁﬁgrature of the reaction mixture was allowed to

drop backr(tjo room,temperature, and then, water was added. After the

SO0l I . . )
system was acidified with concentrated hydrochloric acid, the mixture was

exiracied with sthylacelatenthe extrachwasowgshed yith brine gnd gried,
-3-one (5.28 g, 20.0 mmol) in N,N-dimethylformamide (40 mL)
were added potassium carbonate (5.53 g, 40.0 mmol) and isobutyl
bromide (3.29 g, 24.0 mmol), and the mixture was stirred at
80°C for 1 hour. The temperature of the reaction mixture was
allowed to drop back to room temperature. A saturated aqueous
solution of sodium hydrogencarbonate was added, and the mixture
was extracted with ethyl acetate. The extract was washed with
brine, and dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure. The residue was
purified by column chromatography on silica gel [silica gel
100 g, chloroform/methanol (100/1-50/1)) to yield the title
compound as an orange oil (5.41 g, 84.9%).
'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.6Hz), 2.32-2.42(1H, m), 2.33(3H, s), 3.98(3H,
s),4.12(24,d, J=7.4Hz), 7.28 (14, dd, J=7.8, 7.8Hz), 7.46 (1H,
dd, J=1.6, 7.8 Hz), 7.50(1H, dd, J=1.6, 10.7 Hz), 8.21(1H,
s) .

7) Preparation of



over anhydrous sodium sulfate. The solvent was distilled off under reduced
pressure, and the residue was recrystallized from chloroform-hexane to yield
the title compound as colorless fine-né&dles (4.73 g, 93.8%). Melting point:
159.0-159.5C 1H NMR(400MHz, CDC13)8: 1.02(6H, d, J=6.7 Hz),
2.33-2.42(1H, m), 2.35(3H, d, J=1.6 Hz), 4.21 (2H, d, J=7.4Hz), 7.32 (1H,
dd,J=7.8, 7.8Hz), 7.52 (1H, dd, J=1.8, 8. 0 Hz), 7.55(1H, dd, J=1.8, 10.6
Hz), 8463 {1H0:8)- 84.08- (i oS- IRKE) ¢npAe 2960 -2 74208633, 1574 pyr
1425, 1101, 820. 8) Preparation of
6-(3-fludra-damethylphenyl)-4-hydroxymethyl-2-isobutyl 37
2H-pyridazin-3-one To a solution of
A-carboxy-8-@-fiisiiashethyt-bhenyl)-2-isobutyl-2H-pyrid azin-3-one (4.53
g, 14.9 mmol) in THE (40 mL) was added triethylamine (1.66 g, 16.4 mmoQ .
T8 tHe ide-886fed mikture \WAS Bétkd dropwise A solufish ot el ony L=

chlorocarhonate (1.78 g, 16,4 mmql} i THE# mL), and the mixture was
stlrrgg%r %6111 g‘one (_%.2 g qg mm ? 1 r‘neEl a«lmol 80%? 'r&n was

minutes. Triethylamine hydrochloride was filtered

icezcold solution,ef sedim borehydride(564:mg. LhAmmeh dn nafer(LpL)

was added to the filtrate, and then, the mixture
was stirred at 60°C for 15 minutes. The temperature of the

reaction mixture was allowed to drop back to room temperature,
and then, water was added. After the systemwas acidifiedwith
concentrated hydrochloric acid, the mixture was extracted with
ethyl acetate. The extract was washed with brine, and dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure, and the residue was recrystallized from
chloroform-hexane to yield the title compound as colorless
fine-needles (4.73 g, 93.8%).
Melting point: 159.0-159.5°C
'H NMR (400MHz, CDCls)3d:
1.02(6H, d, J=6.7 Hz), 2.33-2.42(1H, m), 2.35(3H, d, J=1.6
Hz),4.21(2H,d,J=7.4Hz),7.32(1H,dd.J=7.8,7.8Hz), 7.52 (1H,
dd, J=1.8, 8.0 Hz), 7.55(1H, dd, J=1.8, 10.6 Hz), 8.63(1lH,
s), 14.13(1lH, s).
IR (KBr) cm': 2960, 1742, 1633, 1574, 1425, 1101, 820.
8) Preparation of

6- (3-fluoro-4-methylphenyl) -4-hydroxymethyl-2-isobutyl-



was stirred at room temperature for 10 minutes. Thereafter, 2 mol/L
hydrochloric acid was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The orgadfc layer was washed with brine, and
dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by column chromatography on
silica gel [silica gel 300 g, chloroform/methanol (100/1-50/1)) to yield the title
compoungd asaceloHess erystalline powder (1.08 g, 25.0%). Melting point:
147.3-147.5C 1H NMR(400MHz, CDC13)8: 0.99(6H, d, J=6.6 Hz),
2.29-2.392Ha mpo 2.32(3H,; J=1.8 Hz), 3.05 (1H, t, J=6.0Hz), 4.08 (2H, d,
J=7.4Hz), 4.71 (2H, dd, J=1.2, 6.0Hz), 7.26(1H, dd, J=7.8Hz), 7.46(1H, dd,
J47.82 380K B, (2756 ¢PHCdd, DB LR H1) L 765 (BIPe) - VIR(KBI ¢Ai-4:
3330, 1644, 1596, 1514, 1226, 1087, 824, 9) Preparatlon o

65@ Jffbogﬁo fﬁ]e(tﬁyl?)%e%yl)lf Isgoﬂﬁ?ﬁ?llﬁ rﬁ@th%ﬁpesuﬁgng}L was added

met Zi on an ice-col so on of
B A P pooled mixture

(]-w%% gacﬁ:igé @%%%@%hy@%gl@pr@@ @:Qlyl chlorocarbonate (1.78

g, 16.4 mmol) in THF (5 mL), and the mixture was stirred for
30minutes. Triethylamine hydrochloride was filteredoff. An
ice-cold solution of sodium borohydride (564 mg, 14.9 mmol)
in water (1 mL) was added to the filtrate, and then, the mixture
was stirred at room temperature for 10 minutes. Thereafter,
2 mol/L hydrochloric acid was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The organic
layer was washed with brine, and dried over anhydrous sodium
sulfate. The solventwasdistilledoff under reducedpressure.
The residue was purified by column chromatography on silica
gel [silica gel 300 g, chloroform/methanol (100/1—50/1)) to
yieldthe title compoundas acolorlesscrystalline powder (1.08
g, 25.0%).
Melting point: 147.3-147.5°C
'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.6 Hz), 2.29-2.39(1H, m), 2.32(3H, d, J=1.8
Hz), 3.05(1H, t, J=6.0Hz), 4.08(2H, d, J=7.4Hz), 4.71(2H,

dd, J=1.2, 6.0Hz), 7.26(1H, dd, J=7.8Hz), 7.46 (1H, dd, J=7.8,



mL) were added triethylamine (491 mg, 4.85 mmol) and methanesulfonyl
chloride (513 mg, 4.48 mmol) , and the mixture was stirred for 1 hour. A
saturated aqueous solution of sodium3fiydrogencarbonate was added to the
reaction mixture, and then, the mixture was extracted with ethyl acetate. The
extract was washed with brine and dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pre s sure, and the residue was

recrystadized from chloroferm-hexang teyieldithe title @ompousd as a
colorless crystalline powder (964 mg, 70.4%). Melting point: 142.7-143.4C
1HINKIR(100MHz, TDC13)8:46.99(6M 6d, 3568, Hz),2%.3012.832, (185 4n),
2.33(3H, d, J=1.8 Hz), 3.17 (3H, s), 4.08 (2H, d, J=7.4Hz), 5.27 (2H, d,

I AHAPFE2E LA, €8, J=7.8, 7.8 Hz), 7.45 (1H, dd, J=1.8, 8.0 Hz),
7.50(1H, dd, J=1.8, 10.9 Hz), 7.76(1H, t, J=1.4 Hz). IR(KBr) cm 1: 3435

2964, 7658, TE10- 135471 165 875" 36 10) Préparation of (e -ranesuliony

4-(4-tel\rt-butox calrp yl-I-[f)ipgrazinyg-_methyl-6-(3-fl
uoro-4-?1>1<gtrﬁ(§/%f¥eny%-zggobut?/@ﬁ-pyﬁgaezin-3-one To a solution of

6-(3-fluore:4-methylphenyh)-2-isehutyls4-npethanesulfonylox
ymethyl-2H-pyridazin-3-one (100mg, 0.27mmol) inacetonitrile (1 mL) were
added petassidmicarbonate (be3ymy;- -4k aealanthyl-2-isobutyl-2H
-pyridazin-3-one (1.08 g, 3.73 mmol) in methylene chloride (20
mL) were added triethylamine (491 mg, 4.85 mmol) and
methanesulfonyl chloride (513 mg, 4.48 mmol), and the mixture
was stirred for 1 hour. A saturated aqueous solution of sodium
hydrogencarbonate was added to the reaction mixture, and then,
the mixture was extracted with ethyl acetate. The extract was
washed with brine and dried over anhydrous sodium sulfate. The
solventwasdistilledoffunder reducedpressure, andthe residue
was recrystallized from chloroform-hexane to yield the title
compound as a colorless crystalline powder (964 mg, 70.4%).
Melting point: 142.7-143.4°C
'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.8 Hz), 2.30-2.34(1H, m), 2.33(3H, d, J=1.8
Hz), 3.17(3H, s), 4.08(2H, d, J=7.4Hz), 5.27 (24, d, J=1.4Hz),
7.27(1H, dd, J=7.8, 7.8 Hz), 7.45(1H, dd, J=1.8, 8.0 Hz),
7.50(1H, dd, J=1.8, 10.9 Hz), 7.76(1H, t, J=1.4 Hz).

IR (KBr) cm™': 3435, 2964, 1658, 1610, 1354, 1165, 875.



tert-butyl 1-piperazinecarboxylate (60.7 mg, 0.33 mmol), and the mixture
was stirred at 80C for 2 hours. The temperature of the reaction mixture was
allowed to drop back to room temperafure, and then, water was added. The
mixture was extracted with chloroform. The extract was dried over
anhydrous sodium sulfate. The solvent was distilled off under reduced
pressure, and the residue was purified by column chromatography on silica
geldchireformimethanal (40/1)] to yield the title compound as a yellow oil
(115 mg, 92.4%). 1H NMR(400MHz, CDC13)8: 0.98 (6H, d, J=3.4Hz), 1.47
(9H, S)42.28-2A0 (L Ly 2:83(8H,L S},-2.52¢4H 2.1, 0w ). 71 81514 K3 t £ 1
J=4.7 Hz), 3.58(2H, s),4.07 (2H, d, 4.1Hz), 7.27 (1H, dd, J=7.6, 7. 6Hz),
7.44-7525@H “RYCYAPLERYS). BEXamplR S Prepdration 6p401 - 3-one
6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-(1-piperazi

nyl)methyl2H- pi/?l}éléﬁn R3-GHe dihydrochloride To a solution of

4- é4 {% utoxyc %rbon%/“? erazTy_)@ethg!DG lflqlo Bhanesul ony lt%

4-met eny) -|sobuty H- pyrldazm -3-one ( 115 mg, 0.25 mmol) ine

?@%@ o)W 3% addeda 4 mllL seutign (2. MigRf Nydroghlar &1@%‘91‘ e

| acetate, and the mixture was
(1 mL) were added potassium carbonate (56.3 mg, 0.41 mmol) and

tert-butyl l-piperazinecarboxylate (60.7 mg, 0.33 mmol), and
the mixture was stirred at 80°C for 2 hours. The temperature
of the reaction mixture was allowed to drop back to room
temperature, and then, water was added. The mixture was
extracted with chloroform. The extract was dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was purified by column
chromatography on silica gel [chloroform/methanol (40/1)] to
yield the title compound as a yellow oil (115 mg, 92.4%).
'H NMR (400MHz, CDCls)3d:

0.98(6H, d, J=3.4Hz), 1.47(9H, s), 2.28-2.40(1H, m), 2.33(3H,

s), 2.52(4H, t, J=4.7 Hz), 3.51(4H, t, J=4.7 Hz), 3.58(2H

s),4.07(2H,d,4.1Hz),7.27(1H,dd,J=7.6,7.6Hz),7.44-7.52 (2H,

m), 7.77(1H, s).

Example 2

Preparation of



stirred at 50C for 1 hour. The temperature of the reaction mixture was
allowed to drop back to room temperature, and then, diethyl ether was
added. The precipitate was collected t§yield the title compound as a
colorless crystalline powder (81.1 mg, 75.0%) . Melting point: 186.2-195.0C
(dec.) 1H NMR(400MHz, DMSO-d6)8: 0.95(6H, d, J=6.8 Hz), 2.22-2.33 (1H,
m), 2.29(3H, d, J=2.0 Hz), 3.15 (4H, br), 3.32 (4H, t, J=5.2Hz), 3.93 (2H, s),
4.02 (2H,6d,3=F ublzd-4.40€1H;ddnd= P11 -8 113} vt §9-7466 (2.1 pa)y 8221
(1H, s). IR(KBr) cm 1: 1656, 1610, 1425, 1306, 956. Mass m/z: 358 (M+)
Example By Preparatioredf-pyridazin-3-one dihydrochloride
6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-(4-methyl-1 41
-piperazimif) ety 2H-pYridazin-3-one Following the procedure of Example
1(10), 6-(3-fluoro-4-methylphe 8}/I )-2-isobutyl-4- methanesulfonylox

yr%et(hlglltﬁ—f*by? 4RI Sone BN 1 n?ejtﬁﬁlﬁ‘fﬁé]%}éﬂr?ét\ﬁé]i)éf reacted fd yreig ™
th? fle %om}gjr(l)undﬂs a3 yellow.oil {vield: 93.4%) , IHNMR(400MHz, 55

C[) 1
mmol) in ethyl acetate (2 mL) was added a 4 mol/L solution (2
mL) of hydrochloric acid in ethyl acetate, and the mixture was
stirred at 50°C for 1 hour. The temperature of the reaction
mixture was allowed to drop back to room temperature, and then,
diethyl ether was added. Theprecipitatewascollectedtoyield
the title compound as a colorless crystalline powder (81.1 mg,
75.0%) .
Melting point: 186.2-195.0°C (dec.)
'"H NMR (400MHz, DMSO-dg)3d:
0.95(6H, d, J=6.8 Hz), 2.22-2.33(1H, m), 2.29(3H, d, J=2.0
Hz), 3.15(4H, br), 3.32(4H, t, J=5.2Hz), 3.93(2H, s), 4.02 (2H,
d, J=7.1 Hz), 7.40(1H, dd, J= 8.1, 8.1 Hz), 7.59-7.66(2H,
m), 8.21(1H, s).
IR (KBr) cm': 1656, 1610, 1425, 1306, 956.

Mass m/z: 358 (M")

Example 3
Preparation of

6-(3-fluoro-4-methylphenyl) -2-isobutyl-4—(4-methyl-1



0.98 (6H, d, J=6.8Hz), 2.28-2.40 (1H, m), 2.33 (6H, s), 2.52 (4H, br), 2.62
(4H, br), 3.58 (2H, s), 4.07 (2H, d, J=7.4Hz), 7.27 (1H, dd, J=7.9, 7.9Hz),
7.46-7.52(2H, m) , 7.75(1H, d, J=1.0HZ) Example 4 Preparation of
6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-(4-methyl-1
-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride To a solution of
6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-(4-methyl-I-piper
azinyl)metbyl-2Hpyiridazim3-ore {94-4-mei &25 mmpeol)His methanol (1 mL)
was added dropwise at room temperature under stirring a 4 mol/L solution
(0.15 mLYyofl hydrochloriccaciddne dthng acétateahéssolvét was distilled off
under reduced pressure. The residue was recrystallized from methanol-ether

to%yidRi-the Gt cmpundLas arcoloriéss eRRstallihe povrderas s71 Domglox
63.7%')q Melting point: 248.5-252.0C (dec.) 1H NMR(400MHz, DMSO-d6)8:
0.94768Y 4, 3E2618H7) 22938, U I=A"8H2), S 23D BT A S2 (8, ),
3.18(4H. b), 3.38(4H, br 3.91égH, sé 0 1 (vield:
A Bt GRS dORIT I R SRGRES 7o dEIATH o1 (viela:
93.4%) .
'H NMR (400MHz, CDCls)d:
0.98(6H, d, J=6.8Hz), 2.28-2.40(1H, m), 2.33(6H, s), 2.52 (4H,
br), 2.62 (4H, br), 3.58(2H, s), 4.07(2H, d, J=7.4Hz), 7.27 (1H,

dd, J=7.9, 7.9Hz), 7.46-7.52(2H, m), 7.75(1H, 4, J=1.0Hz).

Example 4

Preparation of

6- (3-fluoro-4-methylphenyl)-2-isobutyl-4—(4-methyl-1

-piperazinyl)methyl-2H-pyridazin-3-one

dihydrochloride

To a solution of
6-(3-fluoro-4-methylphenyl) -2-isobutyl-4-(4-methyl-1l-piper
azinyl)methyl-2H-pyridazin-3-one (94.4 mg, 0.25 mmol) in
methanol (1 mL) was added dropwise at room temperature under
stirring a 4 mol/L solution (0.15 mL) of hydrochloric acid in
ethyl acetate. The solvent was distilled off under reduced
pressure. The residue was recrystallized from methanol-ether

to yield the title compound as a colorless crystalline powder



m), 8.16(1H, s). IR(KBr) cm 1: 1653, 1609, 1451, 1425, 951. Mass m/z: 372
(M+) Example 5 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyt®b-(3-fluoro-4-m
ethylphenyl)-2-isobutyl-2H-pyridazin-3-one Following the procedure of
Example 1(10), 6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and diethanolamine were reacted to yield the
titler compayindsas agyjellow oil (yield: 84.8%). 1H NMR(400MHz, CDC13)8:
0.96 (6H, d, J=6.6Hz), 2.27-2.38 (1H, m), 2.30 (3H, s), 2.70 (4H, t, J=5.0
HY) 13.66 (4 kot 35.2 Hy) 53 BH 2K ) ,(4406(2H, d, J=7.2 Hz), 7.23 (1H, dd,
J=7.9, 7.9 Hz), 7.46-7.52(2H, m), 7.79(1H, s) . 43 Example 6 Preparation of

-1, NURs( 209y Broxy 8t Matinomethyl-6-(3-fluoro-4-m
ethylphenyl)-2-isobutyl- ZHprrldazm -3-one hydrochlorlde Followmg the

procetiuté ot Exdmpie®,? 9(3H, d,7J=1.8Hz), 2.22-2.33(1H,

4-N.Npis2-ydroxyethyhamipometiyl-6-(fiugrog-metviny o1 on, &),
4.02(2H,d,J=7.0Hz),7.40 (1H,dd, J=8.0, 8.0Hz), 7.59-7. 65 (2H
m), 8.16(1H, s).

IR(KBr) cm™': 1653, 1609, 1451, 1425, 951.

Mass m/z: 372 (M")

Example 5
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3-fluoro-4-m
ethylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and diethanolamine were reacted to
yield the title compound as a yellow oil (yield: 84.8%).
'"H NMR (400MHz, CDCls)3:
0.96(6H, d, J=6.6Hz), 2.27-2.38(1H, m), 2.30(3H, s), 2.70 (4H
t, J=5.0 Hz), 3.66(4H, t, J=5.2 Hz), 3.69(2H, s), 4.06(2H,
d, J=7.2 Hz), 7.23(1lH, dd, J=7.9, 7.9 Hz), 7.46-7.52 (2H,

m), 7.79(1H, s).



henyl) -2-isobutyl-2H-pyridazin-3-one was reacted to yield the title compound
asa colorless crystalline powder (yield: 85.9%). Melting point: 159.7-160.7C
1H NMR(400MHz, DMSO0-d6)8: 0.96(6#, d, J=6.6 Hz), 2.20-2.34 (1H, m),
2.30(3H, d, J=1.7 Hz), 3.35(4H, t, J=5.IHz), 3.84(4H, t, J=5.IHz), 4.05(2H, d,
J=7.0 Hz), 4.45(2H, s), 7.42 (1H, dd, J=8.2, 8.2 Hz), 7. 62-7. 68 (2H, m) ,
8.47 (1H, s) . IR(KBr) cm 1: 1663, 1613, 1427, 1087, 1052, 821. Mass m/z:
359@MMH2@) Example 7 Preparation of
4-dimethylaminomethyl-6-(3-fluoro-4-methylphenyl)-2-
isobutyl-2H-gysidazine8-ane To
6-(3-fluoro-4-methylphenyl)-2-isobutyl-4-methanesulfonylox 44

ymethyl-ZH itz it 3-0ne Frow frigh0: 27 RTOTRvag laduePa oy ro-4-m
aqueous dimethylamine (1 mL), and the mixture was stirred at 80C for 2

hours. The teiperatire of thereattish hiktire wad? aftowed s drop back to

room tem{pecriatur% an éhen, water was added. The mixture was extracted
roc e

} %orl . .
with chloroform. The extract was dried over anhydrous sodium sulfate. The
solvent wags disfilled offunderreduced pressurg,and the residue was

4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3-fluoro-4-methylp
henyl)-2-isobutyl-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystallinepowder (yield: 85.9%).
Melting point: 159.7-160.7°C
'"H NMR (400MHz, DMSO-dg)3d:
0.96(6H, d, J=6.6 Hz), 2.20-2.34(1H, m), 2.30(3H, d, J=1.7
Hz), 3.35(4H, t, J=5.1Hz), 3.84(4H, t, J=5.1Hz), 4.05(2H,
d, J=7.0 Hz), 4.45(2H, s), 7.42(1H, dd, J=8.2, 8.2 Hz),
7.62-7.68(2H, m), 8.47(1lH, s).
IR (KBr) cm™': 1663, 1613, 1427, 1087, 1052, 821.

Mass m/z: 359 (M"'-H,0)

Example 7
Preparation of
4-dimethylaminomethyl-6-(3-fluoro-4-methylphenyl)-2-
isobutyl-2H-pyridazin-3-one
To

6-(3-fluoro-4-methylphenyl) -2-isobutyl-4-methanesulfonylox



purified by column chromatography on silica gel [chloroform/methanol (40/1)]
to yield the title compound as a yellow oil (69.7 mg, 80.9%). 1H
NMR(400MHz, CDC13)8: 0.98 (6H, d43=6.8Hz), 2.23-2.41 (1H, m), 2.31 (3H,
s), 2.35 (6H, s), 3.50(2H, d, J=1.2 Hz), 4.08(2H, d, J=7.4 Hz), 7.26 (1H, dd,
J=7.9, 7.9Hz), 7.47-7.54 (2H, m), 7.76(1H, d, J=1.4Hz). Example 8
Preparation of 4-dimethylaminomethyl-6-(3-fluoro-4-methylphenyl)-2-
isohuty-2H-pyrdazind3-one-bBydiechlondengollowingthelpraceduseiof a 402
Example 4, 4-dimethyl-aminomethyl-6-(3-fluoro-4-methylphenyl)-2-isobu
tyb2kbpyiiddzime3ioneawasaeatted 1o yield theditte sbompowsd as awolorless
crystalline powder (yield: 85.4%). Melting point: 246.5-248.5C 45 1H
NRR{A6OMEAZ DMSO-d8)8: T298 (6t dr 9=6-6HY, 25232134 (H iy, 21885
(3H,.8), 2.81 (6H, s), 4.05(2H, d, J=7.0Hz), 4.27(2H, s), 7.41 (1H, dd, J=8.0,
8 DY 2527 BERR ) 18,52 PTH S TR IKEA TmL 16481667 - 14055

1%%%%%}10T%g%%x &%gwaéex%zéyygﬁaggﬁ%%f%roform. The extract

was dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue was
purified by column chromatography on silica gel
[chloroform/methanol (40/1)] to yield the title compound as
a yellow oil (69.7 mg, 80.9%).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8Hz), 2.23-2.41(1H, m), 2.31(3H, s), 2.35(6H,
s), 3.50(2H, d, J=1.2 Hz), 4.08(2H, d, J=7.4 Hz), 7.26(1H

dd, J=7.9, 7.9Hz), 7.47-7.54(2H, m), 7.76(1H, d, J=1.4Hz).

Example 8
Preparation of
4-dimethylaminomethyl-6-(3-fluoro-4-methylphenyl)-2-
isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethyl-aminomethyl-6-(3-fluoro-4-methylphenyl)-2-isobu
tyl-2H-pyridazin-3-one was reacted to yield the title compound
as a colorless crystalline powder (yield: 85.4%).

Melting point: 246.5-248.5°C



Preparation of 2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-m
ethanesulfonyloxymethyl-2H-pyridazin-3-one 1) Preparation of
4-carboxy-2-cyclopropylmethyl-6-(3-fldéro-4-methoxyphen
yl)-2H-pyridazin-3-one Following the procedure of Example 1(7),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methoxy
carbonyl-2H-pyridazin-3-one was reacted to yield the titte compound as

yellowatystatsfyieldn98:2%)) Melting point: 169.1-170.7C 1H NMR(400MHz,
CDC13)8: 0.50-0.67 (4H, m), 1.40-1.50 (1H, m) , 3.97 (3H, s) , 4 .23 (2H, d,
J=7.30Hgz}, (07 AL H=dd,c=8.5,28.5342), F457 (L Hy)ddd, 30812, 2)2,8.81HH)}H,
7.85 (1H, dd, J=2.2, 12.2 Hz) , 8. 63 (1H, s), 14.20 (1H, s) . 46 IR(KBr) cm
-1 :1761, $629, (52131476, 1W64) - Mass/niz: 338(Mi-)4 2) Prepddationof0,
2-cyclopro yImethyl-6-r%3-ﬂuoro-4-methox henyl)-4-hydr

oxym%tﬁ)yl- Jp)7r'rd%€z"| -Sééﬁ@}#oﬁb)win%'%% (ﬂl%ce‘ifure of Example 1(8),

IR (KBr) cm™': 1648, 1607, 1422, 1227, 1110, 1051.

Mass m/z: 317 (M)

Example 9
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-m
ethanesulfonyloxymethyl-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphen
yl)-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methoxy
carbonyl-2H-pyridazin-3-one was reacted to yield the title
compound as yellow crystals (yield: 98.9%).
Melting point: 169.1-170.7°C
'"H NMR (400MHz, CDCls)3:
0.50-0.67(4H, m ), 1.40-1.50(1H, m), 3.97(3H, s), 4.23(2H,
d, J=7.3 Hz), 7.07(1H, dd, J=8.5, 8.5 Hz), 7.57(1H, ddd,
J=1.2, 2.2, 8.5 Hz), 7.85(1H, dd, J=2.2, 12.2 Hz), 8.63(1lH,

s), 14.20(1H, s).



4-carboxy-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound as slightly
yellow fine-needles (yield: 21.3%). Meting point: 119.4-122.6C 1H
NMR(400MHz, CDC13)8: 0.45-0.60 (4H, m) , 1.36-1 .47 (1H, m), 3.12 (1H, t,
J=6.0Hz), 3.95(3H, s), 4.10 (2H, d, J=7. 3 Hz), 4.72 (2H, dd, J=1.2,5. 9
Hz), 7.03 (1H, dd, J=8.5, 8.5 Hz) , 7.51 (1H, ddd, J=1.2, 2.2, 8.5 Hz),

7.62( thisld, J152.2; 1261H2),6565(1H ot J=142 ¢1z). AR(KBr) cm 1: 3431,
1652, 1604, 1524. Mass m/z: 304(M+). 3) Preparation of
2-cyelepropytmetiyl-64(3-fluoro-4-methoxyphenyl)-4-meth
anesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of
ExampleRea)2 t2-2ychpropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the 47 title compound
as slightfy?yeliguw Hedtiss (Held® 80°49%) " Mdlting Point ‘15676158 46 TH 4™
NMR(400MHz, CDC13)8 :.0,45-0.61(4H, m), 1.36-1.46(1H, m), 3.18(3H, s),
3.95(3(%3?}’ r%?t,ay%o Hf)%é,r 39973'02) 538 (2H, d, J=1.2 Hz) , 7.03 (1H,

Following the procedure of Example 1(8),
4-carboxy-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound
as slightly yellow fine-needles (yield: 21.3%).

Melting point: 119.4-122.6°C

'"H NMR (400MHz, CDCls)3:
0.45-0.60(4H, m), 1.36-1.47(1H, m), 3.12(1H, t, J=6.0 Hz),
3.95(34, s), 4.10(2H, d, J=7.3 Hz), 4.72(2H, dd, J=1.2, 5.9
Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.51(1H, ddd, J=1.2, 2.2,
8.5 Hz), 7.62(1H, dd, J=2.2, 12.4 Hz), 7.65(1lH, t, J=1.2
Hz) .

IR(KBr) cm': 3431, 1652, 1604, 1524.

Mass m/z: 304 (M").

3) Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-meth
anesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-

hydroxymethyl-2H-pyridazin-3-one was reacted to yield the



dd, J=8.5,8 .5Hz), 7 .51 (1H, ddd, J=1.2, 2.2, 8. 5 Hz) , 7.62 (1H, dd,
J=2.2,12.2 Hz), 7.76 (1H, t, J=1.2 Hz). IR(KBr) cm 1: 1656, 1612, 1523,
1358, 1177. Mass m/z: 382(M+). 4) Ptéparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-meth
ylaminomethyl-2H-pyridazin-3-one A solution of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane

sufamdoxysnethyr? HrpyHdazin:3-one=(160mgs £342 mmel)dnd 30%0 . 4%)
methylamine/ethanol (5 mL) was stirred at 80C for 4 hours in a sealed tube.

The soiventiweasidistilléd off-ahderf€duced pressure, and the residue
waspurlfled by preparative thin-layer chromatography on silica gel
[deVerdiBing sBfent: SRforeférm/methanol (10/1)] to yield title compound as a
slightl yeIIow oil (87 mg 65.5%). 1H NMR(400MHz, CDC13)8: 0. 45 0.59

(@H, ) 1362 47 i) m), 28511k, br'; 282 3H- P4y ZieblzH; o 341

2, A S S Bl e

)= 1.2341z)-Mass /2533 7(Mvh (11, ddd, J=1.2, 2.2, 8.5Hz), 7.62 (1H,
dd, J=2.2, 12.2 Hz), 7.76(1H, t, J=1.2 Hz).

IR(KBr) cm™': 1656, 1612, 1523, 1358, 1177.

Mass m/z: 382 (M").

4) Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-meth
ylaminomethyl-2H-pyridazin-3-one

A solution of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one (160 mg, 0.42 mmol) in

30% methylamine/ethanol (5 mL) was stirred at 80°C for 4 hours

in a sealed tube. The solvent was distilled off under reduced

pressure, andthe residuewaspurifiedbypreparative thin-layer
chromatography on silica gel [developing solvent:

chloroform/methanol (10/1)] to yield title compound as a

slightly yellow oil (87 mg, 65.5%).

'H NMR (400MHz, CDCl3)3d:
0.45-0.59(4H, m), 1.36-1.47(1H, m), 1.85(1H, br), 2.52(3H,

s), 3.80(2H, 4, J=1.2 Hz), 3.95(3H, s), 4.10(2H, 4, J=7.3



Example 10 Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-m
ethylaminomethyl-2H-pyridazin-3-one 4%ydrochloride Following the procedure
of Example 4, 2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methyla
minomethyl-2H-pyridazin-3-one was reacted to yield the title compound as
slightly yellow needles (yield: 93.8%). Melting point: 220.8-224.3C (dec.) 1H
NMR#&OOMH2,1DMS0d6) 8=0.44;0824(4H,) m)7 1529-1840§Hd, o) 2.66(3H28),

3.91(3H, s), 4.05(2H, d, J=7.3 Hz), 4.12 (2H, s), 7.33 (1H, dd, J=8.5, 8.5
Hz), B70-R.70(2H; 6?) (839 ¢tH, §rAR{KBI crh 121645, £599HI521, T437.2
Example 11 Preparation of
2-cycigpropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(
4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one 49 Following the procedure
of EREmiple 1(10) Lol
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and N-methylpiperazine were reacted
toryielghthe title compound as a yellow oil (yield: 73.8%) .
Preparation of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-m
ethylaminomethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-methyla
minomethyl-2H-pyridazin-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 93.8%).
Melting point: 220.8-224.3°C (dec.)
'H NMR (400MHz, DMSO-dg)§:
0.44-0.54 (4H, m), 1.29-1.40(1H, m), 2.66(3H, s), 3.91(3H,
s), 4.05(2H, 4, J=7.3 Hz), 4.12(2H, s), 7.33(1H, dd, J=8.5,
8.5 Hz), 7.70-7.79(2H, m), 8.39 (1H, s).

IR (KBr) cm': 1645, 1599, 1521, 1437.

Example 11
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(

4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one



1H NMR(400MHz, CDC13)8: 0.45-0.59(4H, m), 1.36-1.47(1H, m), 2.33(3H,
s), 2.52(4H, br), 2.62 (4H, br), 3.80 (2H, d, J=1.2 Hz) , 3.58 (2H, d, J=1.0
Hz), 3.95(3H, s), 4.09(2H, d, J=7.3 HZ}9 7.04 (1H, dd, J=8.5, 8.5 Hz),
7.53(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.61(1H, dd, J=2.2, 12.4 Hz), 7.74(1H, t,
J=1.2 Hz). IR(Neat) cm 1: 1652, 1608, 1520, 1456, 1440. Mass m/z:
386(M+). Example 12 Preparation of

2-cycloprepylmethyt; 6+(3=flyore-4dethaxypbeaybh4=(1 (10) ,
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following
theprocedprepy Examplé4,- (3-fluoro-4-methoxyphenyl) -4-methane
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(4-meth
ylSidiperaziryl)me D HpyridaZ i 3ihe’ narSredcied toe yeld i@ tiez ine
compound as pale yellow needles (yield: 81.0%) . Meltin% point:, ,

237 ASRAC (A BT 1A Hﬁﬁ%&%l\ﬁﬁ??&%@-sdé‘)@ 0470 58 1),
1.31-1L41(1H, m), 2.33(3H, s), 2.52(4H, br) , 2.62 (4H, br) , 2.90-3.85 (10H,
m), 3.91 (3H, s), 4.03 (2H, d, J=7.3 Hz), 7.30(1H, dd, J=8.5, 8.5 Hz),

78048(25bmnz, cpcis)s:
0.45-0.59(4H, m), 1.36-1.47(1H, m), 2.33(3H, s), 2.52(4H,
br), 2.62(4H, br), 3.80(2H, d, J=1.2 Hz), 3.58(2H, d, J=1.0
Hz), 3.95(3H, s), 4.09(2H, d, J=7.3 Hz), 7.04 (1H, dd, J=8.5,
8.5 Hz), 7.53(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.61(1H, dd,
J=2.2, 12.4 Hz), 7.74(1H, t, J=1.2 Hz).
IR (Neat) cm™': 1652, 1608, 1520, 1456, 1440.

Mass m/z: 386 (M").

Example 12
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4- (4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as pale yellow needles (yield: 81.0%).

Melting point: 237.4-238.4°C (dec.)



m), 8.28 (1H, brs). IR(KBr) cm 1: 1653, 1608, 1523, 1438. Example 13
Preparation of 2-cyclopropylmethyl-4-dimethylaminomethyl-6-(3-fluor
0-4-methoxyphenyl)-2H-pyridazin-3-0”€ Following the procedure of Example
7, 2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and dimethylamine were reacted to
yield the title compound as a yellow oil (yield: 88.1%). 1H NMR(400MHz,

CDCB)8; 045:0:59(4ktomy, 1537-1.48(1H, m), 2.36(6H, s), 3.51(2H, s),
3.95(3H, s), 4.10(2H, d, J=7.3 HZ) , 7.02 (1H, dd, J=8.5, 8.5 Hz),

7.53-7 5714 P, 78)( 64¢0H, 8d33=2.2 1017 Hay, , 7275 GLHFs) SR(NSAIR ¢HH1:
1652, 1608, 1523, 1456, 1438. Mass m/z: 331(M+). 51 Example 14
Prep&atiort of 2L Efeldprbpylmethyl-2-timethyamirometiyl-653-fltlof 3 (2H

o-4-mde,thg>:(¥pgerﬁyl2 -2H- pg(rldazm -3- one hgdrochlorld%z) 7.70-7.78 (28,

m), 8.28(1H, brs).

IR (KBr) cm™': 1653, 1608, 1523, 1438.

Example 13
Preparation of
2-cyclopropylmethyl-4-dimethylaminomethyl-6-(3-fluor
o-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 7,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and dimethylamine were
reacted to yield the title compound as a yellow oil (yield:
88.1%) .
'"H NMR (400MHz, CDCl3)d:
0.45-0.59(4H, m), 1.37-1.48(1H, m), 2.36(6H, s), 3.51(2H,
s), 3.95(3H, s), 4.10(2H, d, J=7.3 Hz), 7.02(1H, dd, J=8.5,
8.5 Hz), 7.53-7.57(1H, m), 7.604(1lH, dd, J=2.2, 12.7 Hz),
7.75(1H, s).
IR (Neat) cm™': 1652, 1608, 1523, 1456, 1438.

Mass m/z: 331 (M").



Following the procedure of Example 4,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-(3-fluoro-4-me thoxyphenyl)
-2H-pyridazin-3-one was reacted to yiéld the titte compound as slightly
yellow needles (yield: 89.0%). Melting point: 233.6-235.0C (dec.) 1H NMR
(400MHz, DMSO-d6) 8 : 0.41-0.54 (4H, m) , 1.27-1 .37 (1H, m) , 2.83 (6H, S)
,3.92 (3H, s),4.06 (2H,d, J=7.3Hz),4.30 (2H,s), 7 .33 (1H, dd, J=8. 8,
88z} /6947.77(2H, m), 8.51(1H, s). IR(KBr) cm 1: 1648, 1584, 1522,
1439. Example 15 Preparation of
2-cycloprépylrethiy-6x(3sffuoro-4-methoxyphenyl)-4-(
2-hydroxyethyl)aminomethyl-2H-pyridazin-3-one Following the procedure of
Example 9(4) 2LepeI6proifehyl 6-(3 Meibra-RmetRBRysheny-4 inéintie
sulfonyloxymethyl-2H-pyridazin-3-one and 2-amingethanol were reacted to
yield the fiflé cOMpPBUne a8 AyallowW ol (ietd:? 72 1969 52 TP RRIR (460N Bz,
CDC13)8:.0,44-0,59 (4H, m 1.47 86 (2H, t, J=5. 1 Hz)

1n

1.36- 1H, m .
3.73(2H, t. J=51 H), 3.84 ﬁ?ccﬁ%%rf.o%%z)l_,&l%?é&ﬁgﬁ, s), 4.10 (2H, d, J=7.3
H@lc;é&%g@épQQW%%%§ij%SJi%kthylaminomethyl—6—(3—fluoro—4—me

thoxyphenyl) -2H-pyridazin-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 89.0%).
Melting point: 233.6-235.0°C (dec.)
'"H NMR (400MHz, DMSO-dg)3d :
0.41-0.54 (44, m), 1.27-1.37 (1H, m), 2.83(6H, s), 3.92(3H,
s), 4.06(2H, d, J=7.3 Hz), 4.30(2H, s), 7.33(1H, dd, J=8.8,
8.8 Hz), 7.69-7.77(2H, m), 8.51(1lH, s).

IR (KBr) cm™': 1648, 1584, 1522, 1439.

Example 15
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
2-hydroxyethyl)aminomethyl-2H-pyridazin-3-one
Following the procedure of Example 9(4),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and 2-aminoethanol were
reacted to yield the title compound as a yellow oil (yield:

72.1%) .



7.50-7.54(1H, m), 7.62(1H, dd, J=2.2, 12.7 Hz), 7.67(1H, S). IR(Neat) cm";
3411, 1651, 1605, 1523, 1439. Mass m/z: 347(M+). Example 16 Preparation
of 2-cyclopropylmethyl-6-(3-fluoro-4-rhéthoxyphenyl)-4-(
2-hydroxyethyl)aminomethyl-2H-pyridazin-3-one hydrochloride Following the
procedure of Example 4,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(2-

hydraxyethyl Jaminomethyly2H-pyridazin-3-one was reacted to yield the title
compound as pale brown needles (yield: 79.2%) Melting point: 166.8-169.3C

(dec.y"HAMRMOGMHz)CDCB3)8t 0i40-0154MH 2 § (21271, 3731 H, i) ), ,
3.13 (2H, br) , 3.28 (2H, br), 3.74 (3H, s), 4.05 (2H, d, J=7. 1 Hz) , 4.18 (2H,
s), 531/EAHEbrf; A33-@Hzdd, 3=82828; 8z ¥:60H279 @+, P840/
(1H, s) . 53 IR(KBr) cm_1: 3334, 1654, 1616, 1604, 1523, 1441, Example 17

Preparationsf 45j(’41-Sgﬁzﬁ-I-}}:ﬁE)éra72|@ﬁ)%gthﬂ&-cﬁagpisdpﬁm%tﬁﬁ) ’

7.50-7.54(1H, m), 7.62(1H, dd, J=2.2, 12.7 Hz), 7.67(1H,
s) .
IR (Neat) cm*: 3411, 1651, 1605, 1523, 14309.

Mass m/z: 347 (M").

Example 16
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
2-hydroxyethyl)aminomethyl-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(2-
hydroxyethyl)aminomethyl-2H-pyridazin-3-one was reacted to
yield the title compound as pale brown needles (yield: 79.2%).
Melting point: 166.8-169.3°C (dec.)
'H NMR (400MHz, CDCls)$d:
0.40-0.54(4H, m), 1.27-1.37(1H, m), 3.13(2H, br), 3.28(2H,
br), 3.74(3H, s), 4.05(2H, d, J=7.1Hz), 4.18(2H, s), 5.31 (1H,
br), 7.33(1H, dd, J=8.8, 8.8 Hz), 7.69-7.79(2H, m), 8.40(1H,

s) .



-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one Following the procedure
of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methéxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and 1-benzylpiperazine were reacted
to yield the title compound as a yellow oil (yield: 97.7%) . 1H NMR(400MHz,
CDC13)8: 0.44-0.58 (4H, m), 1.36-1 .46 (1H, m), 2.56 (4H, br), 2.62 (4H, br),
3.56 (2kt;)S)c3:58 (2Bt 4, JFAs O Hzy 1, 8,95 ¢8H, s), .09 (2K 1d, J=7.1 Hz),
7.04(1H, dd, J=8.5, 8.5 Hz), 7.23-7.36(5H, m), 7.50-7.55 (1H, m), 7.61 (1H,
dd, J=2.2,12.7 Hz) , 7.75 (1H, S). IR(Neat) cm 1: 1652, 1608, 1522, 1438,
1289, 1237. Mass m/z: 462 (M+) . Example 18 Preparation of

ARA338NAy|--piperazinyl)methyl-2-cyclopropylmethyl
-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one 54 dihydrochloride
Following the°procettire 9f Example 4,

oro-4- e ) 2R e O WA reacien ts e hasi
umnpoundémi§myﬂhbw@kﬁmﬁg§ﬂg%gﬂﬁg%yl)—2H—pyridazin—3—one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and l-benzylpiperazine
were reacted to yield the title compound as a yellow oil (yield:
97.7%) .
'H NMR (400MHz, CDCls)$d:
0.44-0.58(4H, m), 1.36-1.46(1H, m), 2.56(4H, br), 2.62 (4H,
br), 3.56(2H, s), 3.58(2H, d, J=1.0Hz), 3.95(3H, s), 4.09 (2H,
d, J=7.1 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.23-7.36(5H,
m), 7.50-7.55(1H, m), 7.61(1H, dd, J=2.2, 12.7 Hz), 7.75(1H,
s) .
IR (Neat) cm™': 1652, 1608, 1522, 1438, 1289, 1237.

Mass m/z: 462 (M").

Example 18
Preparation of
4-(4-benzyl-l-piperazinyl)methyl-2-cyclopropylmethyl

-6-(3-fluoro-4-methoxyphenyl) -2H-pyridazin-3-one



85.7%) . Melting point: 253.0-257.9C (dec.) 1H NMR(400MHz, DMSO-d6)8:
0.41-0.55(4H, m), 1.27-1.38(1H, m), 3.06-3.49(10H, br), 3.56(2H, s),
3.91(3H, s), 4.02(2H, d, J=7.3 Hz), 4.39(2H, brs), 7.30(1H, dd, J=8.5, 8.5
Hz), 7.44-7.48(3H, m), 7.59-7.64(2H, m), 7.69-7.77(2H, m), 8.30(1H, brs).
IR(KBr) cm 1: 1656, 1616, 1523, 1439, 1292, 1271. Example 19 Preparation
of 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-cycl
opropylmethy-6-63-fluera-demethoxyphenyl)-2H- pyridazin-3-one Following
the procedure of Example 1(10),

2-cyclopropylheethyt64({3=fl paroc4anethoxypheayl) 4 nfethane
sulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate
wérel fea@ad to Vield the titfe: tompBliy as 4 palelsiond? it {gielt 198996)
55 1H NMR(400MHz, CDC13)8: 0.44-0.59(4H, m), 1.47(9H, s), 1.38-1.46(1H,
my; 2 SRR, 1SRG 3 5T Y 394 29 M), 5188 (3R, T IZ1 H |

SR S RIERL L , Setne? A0 B

85.7%) .

Melting point: 253.0-257.9°C (dec.)

'H NMR (400MHz, DMSO-dg)3d :
0.41-0.55(4H, m), 1.27-1.38(1H, m), 3.06-3.49(10H, br),
3.56(2H, s), 3.91(3H, s), 4.02(2H, d, J=7.3 Hz), 4.39(2H,
brs), 7.30(1H, dd, J=8.5, 8.5 Hz), 7.44-7.48(3H, m),

7.59-7.64(2H, m), 7.69-7.77(2H, m), 8.30(1H, brs).

IR (KBr) cm': 1656, 1616, 1523, 1439, 1292, 1271.

Example 19

Preparation of

4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-cycl

opropylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-

pyridazin-3-one

Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compound as a pale brown oil (yield: 98.9%).



12.7 Hz), 7.76(1H, s). IR(Neat) cm": 1698, 1653, 1609, 1523, 1438, 1427.
Mass m/z: 472(M+). Example 20 Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(
1-piperazinyl)methyl-2H-pyridazin-3-one
4-(4-tert-Butoxycarbonyl-l-piperazinyl)methyl-2
cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazi ne-3-one (220
mg; Qg moahhwas@issalved in ice-cold trifluoroacetic acid (2 mL) , and at
the same temperature, the mixture was stirred for 15 minutes. Water (10 mL)
was added-Goihe 4B8action mdurehe mixturedwas dkalinized with 53 (4H
potassium carbonate and extracted twice with chloroform (20 mL). The

extraéts Wete Wadhedwith bffhe L204mL) dnéPdried - 69F &nhydrous sodidim

sulfate. The solvent was distilled off under reduced Eressure. The residue

was recrystaflized from ‘Chidtofdim hekand fd yidlathé itte EBmpotind as - °
pale %Ieé%\ll\v/lﬁ éIDg’léS O mg, 69.29 o)2M%Itlg\ |nt7 1&} I;1.18 §C AH 2,

NMR(4 :0.45-0.59 (4H, m), i 47 (1H m), 2.55 (4H,
br), 2:96 64Iﬁzt,3a74.96l-(lg),,3 56(2H, d, J= 15 Hz) 3.95(3H, s), 4.09(2H,

IR (Neat) cm™': 1698, 1653, 1609, 1523, 1438, 1427.

Mass m/z: 472 (M").

Example 20

Preparation of

2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(

l-piperazinyl)methyl-2H-pyridazin-3-one

4- (4-tert-Butoxycarbonyl-l-piperazinyl)methyl-2-
cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazi
ne-3-one (220 mg, 0.47 mmol) was dissolved in ice-cold
trifluoroacetic acid (2 mL), and at the same temperature, the
mixture was stirred for 15 minutes. Water (10 mL) was added
to the reaction mixture. The mixture was alkalinized with
potassium carbonate and extracted twice with chloroform (20
mL) . The extracts were washed with brine (20 mL) and dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure. The residue was recrystallized from

chloroform-hexane to yield the title compound as pale yellow



d, J=7.3 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.53(1H, ddd, J=1.2, 2.2, 8.5 Hz),
7.62 (1H, dd, J=2.2, 12.7 Hz), 7.76 (1H, t, J=1.5 Hz). IR(KBr) cm-1: 3328,
1648, 1605, 1520, 1437. Mass m/z: 3¥2(M+). Example 21 Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(
1-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following the
procedure of Example 4,
2-syclopsopylmethyl-648-fhugro-4-methoxyphenyl)-4-(1-
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield the title
compoind asoslightlylyéllow piisntsyield: 94.5%). Melting point:
139.1-142.4C 1H NMR(400MHz, DMSO-d6)8: 0.42-0.56(4H, m), 1.29-1.39
(1H, HYR3LOMEZ br3-76(8H, br), 3.91(3H, s), 4.16(2H, d, J=7.3 Hz),
4.16(2H, brs), 57 7.31 (1H, dd, J=8. 5, 8,5 Hz) , 7.71-7.73 (2H, m)

sy GRIRED, S e ik oottt th Wb hand. SaSTPEREhIE 25°
Preparation, of, 4;N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylme ;-

d, J=7.3 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.53(1H, ddd,

LA

Jg=1.2, 2.2, 8.5 Hz), 7.62(1H, dd, J=2.2, 12.7 Hz), 7.76(1lH,
t, J=1.5 Hz).
IR (KBr) cm™': 3328, 1648, 1605, 1520, 1437.

Mass m/z: 372 (M").

Example 21
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(1-
piperazinyl)methyl-2H-pyridazin-3-onewas reactedtoyieldthe
title compound as slightly yellow prisms (yield: 94.5%).
Melting point: 139.1-142.4°C
'"H NMR (400MHz, DMSO-dg)3d :
0.42-0.56(4H, m), 1.29-1.39(1H, m), 3.40(4H, br), 3.70 (4H,

br), 3.91(3H, s), 4.16(2H, d, J=7.3 Hz), 4.16(2H, brs),



thyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one Following the
procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-meth6xyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and diethanolamine were reacted to
yield the title compound as a pale brown oil (yield: 83.0%) . 1H
NMR(400MHz, CDC13)8: 0.43-0.58(4H, m), 1.35-1.46(1H, m), 2.71(4H, t,
J=4. 9 Hz) (1316 4dHI£8I=A.9 Hzh 3.7 1(2H,-s), 3BS(2Hmbr) 83 04(3H, 15})s) .
4.10(2H, d, J=7.3 Hz), 7.01(1H, dd, J=8.5, 8.5 Hz), 7.51-7.56(1H, m),

7 BA(KHrdded=2.2322% Hi},6P.73(BH0 t, 1526, HZRAR(Neag)lom 1: 3616,
3476, 3275, 1648, 1601, 1529. Mass m/z: 391(M+). Example 23 Preparation
of 4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylme 58
thyl-6-(3-flugro-4-methoxyphenyl)-2H- pyridazin-3-one hydrochloride
F&ifaWiRttthe procedure of Example 4,
4-N,N-bis&%%ydr%)_{ethygéminomethyl-2-cyc|opropylmethyl-6

-(3-fluoro-4- gtﬁoxygﬁenyl)-zH-pyridazin-3-one was reacted to yield the title

umnpoungiﬁ%ﬁagﬂgﬂgmﬁ§@§gg§6@ﬁgi7§ﬁ¥%%methyl—2—cyclopropylme
thyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and diethanolamine were
reacted to yield the title compound as a pale brown oil (yield:
83.0%) .
'H NMR (400MHz, CDCls)$d:
0.43-0.58(4H, m), 1.35-1.46(1H, m), 2.71(4H, t, J=4.9 Hz),
3.67(4H, t, J=4.9 Hz), 3.71(2H, s), 3.85(2H, br), 3.94(3H,
s), 4.10(2H, d, J=7.3 Hz), 7.01(1lH, dd, J=8.5, 8.5 Hz),
7.51-7.56(1H, m), 7.61(1H, dd, J=2.2, 12.4 Hz), 7.73(lH,
t, J=1.5 Hz).
IR (Neat) cm™': 3616, 3476, 3275, 1648, 1601, 1529.

Mass m/z: 391 (M").

Example 23
Preparation of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylme



Melting point: 175.2-176.8C 1H NMR (400MHz, DMSO-d6) 8 : 0.42-0.55 (4H,
m) , 1.28-1.39 (1H, m) , 3.36 (4H, br) , 3.82 (4H, br), 3.92(3H, s), 4.06(2H, d,
J=7.3 Hz), 4.49(2H, brs), 7.33 (1H, d®8J=8. 5, 8. 5 Hz) , 7.71-7.79 (2H, m) ,
8.47 (1H, brs) . IR(KBr) cm 1: 3162, 1652, 1604, 1531. Example 24
Preparation of 4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-meth
oxyphenyl)-2H-pyridazin-3-one 1) Preparation of
2-cycloprepylmethyh 6+ Baftuores4 maethoxyphenyt)i4-phth
alimidomethyl-2H-pyridazin-3-one To a solution of
2-cyclopropyldethyh63(3-thgorovd:methboxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one (220 mg, 0.57 mmol) in
N,N-dimetRylfsiiiamide’ & Ri19REs aelded potassibn phthalimide 59 (160
mgl 0.87 mmol), and the mixture was stirred at 8QC for 2 hours. Water (30
mL)

WdE RAGEA 16 ¥hE PEAETSH Mistit8 RGP Etiring Urddr cIoihy Tvericd
vt Sl Y i lon R0 U .
colgrlgss) negdles (202 me $18%) pale yellowprisms (yield: 75.9%) .

Melting point: 175.2-176.8°C

'H NMR (400MHz, DMSO-dg)3d :
0.42-0.55(4H, m), 1.28-1.39(1H, m), 3.36(4H, br), 3.82 (4H,
br), 3.92(3H, s), 4.06(2H, d, J=7.3 Hz), 4.49(2H, brs),

7.33(1H, dd, J=8.5, 8.5Hz), 7.71-7.79(2H, m), 8.47 (1H, brs) .

IR(KBr) cm™': 3162, 1652, 1604, 1531.

Example 24
Preparation of
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-meth
oxyphenyl)-2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-phth
alimidomethyl-2H-pyridazin-3-one
To a solution of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one (220 mg, 0.57 mmol) in

N,N-dimethylformamide (5 mL) was added potassium phthalimide



Melting point: 241.7-243.6C 1H NMR(400MHz, CDC13)8: 0.45-0.59(4H, m),
1.37-1.47(1H, m), 3.90(3H, s), 4.10(2H, d, J=7.1 Hz), 4.91 (2H, d, J=1.2 Hz),
6.95(1H, dd, J=8.5, 8.5 Hz), 7.29(1H,%) J=1.2 Hz), 7.38(1H, ddd, J=1.2, 2.2,
8.5 Hz), 7.48(1H, dd, J=2.2, 12.4 Hz), 7.76-7.81(2H, m), 7.90-7.95(2H, m).
IR(KBr) cm 1: 1712, 1653, 1614, 1524. Mass m/z: 433(M+). 2) Preparation of
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxy
phemy)di-pyridazigndione doda sedutionkefire was stirred at 80°C for
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-phthali

midorrethy|- 2H-pyridazimB) ores (A90am¢,00.48 manol) inmetkancke (5 hiyer
was added hydrazine monohydrate (110 mg, 2.20 mmol), and the mixture
was heated Ut Tet A9¢ 1012 Ndtifs Methaher wasHistileersf driderstals
reduced pressure, and chloroform (20 60 mL) was added to the residue, The

miktife Was SGEESsEK Y wadhed with water 110 rht) Hl %??%Y&Wr]nﬁ i
th;_LsI((grde]'[t aanﬁg%s then dﬂlg% over al@ygroustsl%déuomn sulfat EiT@e g lvent
was disfi der reduce plyessure The residue was purl e
preparative thip-Jayer chromatography on silica

Melting point: 241.7-243.6°C

'H NMR (400MHz, CDCls)$d:
0.45-0.59(4H, m), 1.37-1.47(1H, m), 3.90(3H, s), 4.10(2H
d, J=7.1 Hz), 4.91 (2H, d, J=1.2 Hz), 6.95(1H, dd, J=8.5,
8.5 Hz), 7.29(1H, t, J=1.2 Hz), 7.38(1H, ddd, J=1.2, 2.2,
8.5 Hz), 7.48(1H, dd, J=2.2, 12.4 Hz), 7.76-7.81(2H, m),
7.90-7.95(2H, m).

IR(KBr) cm™': 1712, 1653, 1614, 1524.

Mass m/z: 433 (M").

2) Preparation of
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxy
phenyl) -2H-pyridazin-3-one

To a solution of

2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-phthali

midomethyl-2H-pyridazin-3-one (190 mg, 0.43 mmol) in methanol

(5 mL) was added hydrazine monohydrate (110 mg, 2.20 mmol),

and the mixture was heated under reflux for 2 hours. Methanol

was distilled off under reduced pressure, and chloroform (20



gel [developing solvent: chloroform/10% w/v solution of methanol in
ammonia (20/1) ] to yield the title compound as pale yellow crystals (130 mg,
97.8 %). 1H NMR(400MHz, CDC13)860.45-0.59(4H, m), 1.37-1 .47 (1H, m),
1.51 (2H, br), 3.89 (2H, d, J=1.2 Hz), 3.95(3H, s), 4.11(2H, d, J=7.1 Hz),
7.02(1H, dd, J=8 .5, 8 .5 Hz), 7 .53 (1H, ddd, J=1 .2, 2 .4, 8 .5 Hz), 7.63
(1H, dd, J=2.2, 12.7 Hz), 7.68 (1H, s). IR(KBr) cm 1: 3393, 1651, 1606,
1523, 1438,.H283 Masse/z=303(M+). Example26rPreparatioieksively
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-meth

oxypieny)-2th pyridazin-Bonk) hydrbchloride ( Foltowingntheh procedigne, ohnd
Example 4, 4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyiR 2 AR Rz HES-617e Was Feitted To SAeld the titefedmpound  asspalesnt
yellow needles (81.0%). 61 Melting point; 188.2-194.2C (dec.) 1H NMR
(4E0MAZSDMSEd6) :ﬁ?ﬁ?-b.%@@fﬁerﬁ),pf.%§5-1?§9(1 D) F59(3R, 4G5S

4-0&é£2'?isé 49620 drdT {dHp): (381, ddh 580 B2 18, /43 L B(2YE.
m), 8.31 (1H, S).
gel [developing solvent: chloroform/10% w/v solution of
methanol in ammonia (20/1)] to yield the title compound as pale
yellow crystals (130 mg, 97.8 %).
'H NMR (400MHz, CDCls)$d:
0.45-0.59(4H, m), 1.37-1.47(1H, m), 1.51(2H, br), 3.89(2H,
d, J=1.2 Hz), 3.95(3H, s), 4.11(2H, 4, J=7.1 Hz), 7.02(1H,
dd, J=8.5,8.5Hz), 7.53(1H, ddd, J=1.2, 2.4, 8.5Hz), 7.63 (1H,
dd, J=2.2, 12.7 Hz), 7.68(1lH, s).
IR (KBr) cm': 3393, 1651, 1606, 1523, 1438, 1293.

Mass m/z: 303 (M").

Example 25
Preparation of
4-aminomethyl-2-cyclopropylmethyl-6- (3-fluoro-4-meth
oxyphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one was reactedtoyield the title compound

as pale yellow needles (81.0%).



IR(KBr)cm-1: 3507, 3440, 1644, 1581, 1522, 1438. Example 26 Preparation
of 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-6-(3-f
luoro-4-methoxyphenyl)-2-isobutyl-2H6dyridazin-3-one Following the
procedure of Example 1(10),
6-(3-fluoro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate were
reasted to;yield the title scompoaungras aipellow oil (yield: 94.3%). 1H
NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6.6Hz), 1.46 (9H, s), 2.27-2.40 (1H,
m)H 28R (4 ONEI55 2492y, 8. BD(4H, t, J=5.2 Hz), 3.57(2H, s), 3.95(3H, s),
4.06 (2H, d, J=7.4Hz), 7.03 (1H, dd, J=8.6, 8.6Hz), 7.51 (1H, dd, J=1.2, 8.4
Hz), P.662%, ol 9E22) 1254z),17.78 (11, 8)./Exafpled7 82/ Plefartion
of 6-(3-f|uoro-4-methoxyphenyl)-2-isobutyl-4-g1ﬁpiperaz

inyridthyf-2P20¢fldasin-3-ohe dif§drochioidé Fofiswing the’procedu?é ot
Examp'lg 2. %jgélgt(ejh-purtn%ycgrggqxlﬁl:pi Q;r_azinyl)methyl-6-(3-f|uoro-

IR (KBr)cm™': 3507, 3440, 1644, 1581, 1522, 1438.

Example 26
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-£f
luoro-4-methoxyphenyl) -2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methoxyphenyl) -2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 94.3%).
'"H NMR (400MHz, CDCl3)d:
0.98(6H, d, J=6.6Hz), 1.46(9H, s), 2.27-2.40(1H, m), 2.52 (4H,
t, J=5.2 Hz), 3.50(4H, t, J=5.2 Hz), 3.57(2H, s), 3.95(3H,
s), 4.06(24,d, J=7.4Hz), 7.03 (1H, dd, J=8.6, 8.6Hz), 7.51 (1H,
dd, J=1.2, 8.4 Hz), 7.60(1H, dd, J=2.2, 12.5 Hz), 7.75(1H,

s) .

Example 27



4-methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 58.5%). Melting point:
163.0-177.0C (dec.) 1H NMR(400MHZ2 DMSO-d6)8: 0.94 (6H, d, J=6.8Hz),
2.22-2.33 (1H,m), 3.17 (4H, br), 3.33 (4H, t, J=5.3Hz), 3.92(3H, s), 3.96(2H,
s), 4.01(2H, d, J=7.IHz), 7.27 (1H, dd, J=8.9, 8.9Hz), 7.67-7.72 (2H, m), 8.22
(1H, s) IR(KBr) cm 1: 1656, 1608, 1522, 1440, 1291, 1113. Mass m/z: 374
(M+) Example 28 Preparation of
6-(3-fluoro-4-methoxyphenyl)-2-isobutyl-4-(4-methyl-
1-piperazinylyméthyb-2¢+pyndarin=3anen Following the prdcddure-ofiexample
1(10), 6-(3-fluoro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-ZH-pyFie e int 30hednd A2 fiethylpiperaginerdepe reatiett to yield
the title compound as a yellow oil (yield: 63 80.9%) . 1H NMR(400MHz,
CDC13)8" 0'98 (61 7d “IS6 BHLI S s 2%0 (T M) S234 (3H, s), 2.55 (4H,

br). 263 (. 90 328 H G i 457,399, #0813 (5100 ro-
4-methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one was reacted
to yield the title compound as a colorless crystalline powder
(yield: 58.5%).
Melting point: 163.0-177.0°C (dec.)
'"H NMR (400MHz, DMSO-dg)3d :
0.94(6H,d, J=6.8Hz),2.22-2.33(1H,m), 3.17 (4H, br), 3.33 (4H,
t, J=5.3Hz), 3.92(3H, s), 3.96(2H, s), 4.01(2H, d, J=7.1Hz),
7.27(1H, dd, J=8.9, 8.9Hz), 7.67-7.72(2H, m), 8.22(1lH, s).
IR(KBr) cm': 1656, 1608, 1522, 1440, 1291, 1113.

Mass m/z: 374 (M")

Example 28
Preparation of
6- (3-fluoro-4-methoxyphenyl)-2-isobutyl-4- (4-methyl-
l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methoxyphenyl) -2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and l-methylpiperazine were

reacted to yield the title compound as a yellow oil (yield:



d, J=7 .4 Hz), 7.04 (1H, dd, J=8.6, 8 . 6 Hz) , 7.53(1H, dd, J=1.2, 8.6 Hz),
7.61 (1H, dd, J=2.2, 12.5 Hz), 7.73 (1H, s). Example 29 Preparation of
6-(3-fluoro-4-methoxyphenyl)-2-isobut§$-4-(4-methyl-
1-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following the
procedure of Example 4,
6-(3-fluoro-4-methoxyphenyl)-2-isobutyl-4-(4-methyl-I-pipe
razinydymethyl-2H-pyridazin-3-one was reacted to yield the title compound as
a colorless crystalline powder (yield: 73.3%) . Melting point: 236.9-237.0C
1HINNIR (A00ONIHZ, DS O-0%)8: 0.94 (6H, d, J=6.8Hz), 2.21-2.32 (1H, m),
2.77 (3H, s), 3.14 (4H, br), 3.36(4H, br), 3.87(2H, s), 3.91(3H, s), 4.00(2H, d,
J=7.10 HA (7R6Y 1+, dd, T=B.5,-8.6512) AP.6647 71 RH P 8.$2,(2H> S[HH,
IR(KBr) cm 1: 1655, 1606, 1524, 1440, 1291, 1113, 1022. Mass m/z: 388
(M+) %E)Eﬁarﬁﬁlb‘l%blﬁ?ep%\raﬁdﬁ%fd’ J=1.4Hz), 3.95(3H, s), 4.06 (2H,

4-N,N-bis(2-hydraxyethyl)aminomethyl-6-(3-fluoro-4- 3
ethox?/pf?éﬁyl%%-lebt?u@%éalﬁ%py%%agi]ﬁ%:%-%n%'U&EZ)’ 75318, aq, 512,

8.6 Hz), 7.61(1H, dd, J=2.2, 12.5 Hz), 7.73(1lH, s).

Example 29
Preparation of
6- (3-fluoro-4-methoxyphenyl) -2-isobutyl-4- (4-methyl-
l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
6- (3-fluoro-4-methoxyphenyl) -2-isobutyl-4- (4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystallinepowder (yield: 73.3%) .
Melting point: 236.9-237.0°C
'H NMR (400MHz, DMSO-d¢)d :
0.94 (6H, d, J=6.8Hz), 2.21-2.32(1H, m), 2.77(3H, s), 3.14 (4H,
br), 3.36(4H, br), 3.87(2H, s), 3.91(3H, s), 4.00(2H, d, J=7.1
Hz), 7.26(1H, dd, J=8.5, 8.5Hz), 7.66-7.71(2H, m), 8.12 (1H,
s) .
IR (KBr) cm™': 1655, 1606, 1524, 1440, 1291, 1113, 1022.

Mass m/z: 388 (M)



Following the procedure of Example 1(10),
6-(3-fluoro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and dieth4nolamine were reacted to yield the
titte compound as a yellow oil (yield: 87.2%). 1H NMR(400MHz, CDC13)8:
0.96(6H, d, J=6.8 Hz), 2.27-2.39 (1H, m), 2.71(4H, t, J=5.0 Hz), 3.67 (4H, t,
J=5.0Hz), 3.70 (2H, s), 3.93 (3H, s), 4.07 (2H, d, J=7.4Hz), 7.01 (1H, dd,
J=8. 6, 8.6Hz), 7.53 (1H, dd, J=1.4, 8.4 Hz), 7.61 (1H, dd, J=2.2, 12.5 Hz),
7.72 (1H, s) . Example 31 Preparation of

4 Arbis2-Hydroxyethyl)aminomethyl-6-(3-fluoro-4-m
ethoxyphenyl)-2-isobutyl-2H-pyridazin-3-one hydrochloride Following the
proceduré 6B pled o

4-N,N-bis 2-hydroxyethyl)aminomethyl-6-(3-f|uoro-4-methox§ phenyl)

-2-isobutyl-2H pyritiabm-3YSHE Was featted to §itd e e compbimy s ™

colorless flakes (yield: 89.0%). 65 Melting point: 129.8-133.1C 1H
RGO USSR o, P Bay 38 AL, m),

3.34(4H, 5J5 41 H2) 3:83(AHd cb JIT2:2H7) 53. 8263, 9)( A03(2H, d,
J=7.0Hz), 4.44(2H, s), 7.29(1H, dd, J=8.7, 8.7Hz), 7.69-7.75(2H, m),
6- (3-fluoro-4-methoxyphenyl) -2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and diethanolamine were reacted
to yield the title compound as a yellow oil (yield: 87.2%).
'H NMR (400MHz, CDCls)d:
0.96(6H, d, J=6.8 Hz), 2.27-2.39(1H, m), 2.71(4H, t, J=5.0
Hz), 3.67 (4H, t, J=5.0Hz), 3.70(2H, s), 3.93(3H, s), 4.07 (2H,

d, J=7.4Hz), 7.01(1H, dd, J=8.6, 8.6Hz), 7.53(1H, dd, J=1.4,

8.4 Hz), 7.61(1lH, dd, J=2.2, 12.5 Hz), 7.72(1lH, s).

Example 31
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3-fluoro-4-m
ethoxyphenyl)-2-isobutyl-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3-fluoro-4-methoxy
phenyl) -2-isobutyl-2H-pyridazin-3-onewas reactedtoyieldthe

title compound as colorless flakes (yield: 89.0%).



8.46 (1H, s) . IR(KBr) cm 1: 1652, 1601, 1525, 1440, 1277. Mass m/z: 362
(M+-CH20H) Example 32 Preparation of
4-dimethylaminomethyl-6-(3-fluoro-4-fethoxyphenyl)-2
-isobutyl-2H-pyridazin-3-one Following the procedure of Example 7,
6-(3-fluoro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and dimethylamine were reacted to yield the
tile-cempounshas a yellovsoil {yield:-88.6%). 1H NMR(400MHz, CDC13)8:
0.98 (6H, d, J=6.8Hz), 2.30-2.40 (1H, m), 2.36 (6H, s), 3.50 (2H, s), 3.93(3H,
s),H.0ME2H 0dMI=7 . 2 0702 §1H, dd, J=8.6, 8.6Hz), 7.55 (1H, d, J=8. 6Hz),
7.63 (1H, dd, J=2.1, 12.5Hz), 7.75 (1H, s) . Example 33 66 Preparation of
4-dinetRylapiinotnethyi-62 (3fluore-4-frethokyphenyl)-23 - 34 (4H, £, J=5.1
-isobutyl-2H-pyridazin-3-one hydrochloride Following the procedure of

Exanipié 4> a%difiéthytathinom ﬂ~?y|-%=(%@fi&6‘ro§4:n%et%>@ghéinyf)fz_- 0Hz),

4.44(2H, s), 7.29(1H, dd, J=8.7,8.7Hz), 7.69-7.75(2H, m),
8.46 (1H, s).
IR (KBr) cm™': 1652, 1601, 1525, 1440, 1277.

Mass m/z: 362 (M"-CH,0OH)

Example 32
Preparation of
4-dimethylaminomethyl-6- (3-fluoro-4-methoxyphenyl) -2
-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6- (3-fluoro-4-methoxyphenyl) -2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and dimethylamine were reacted to
yield the title compound as a yellow oil (yield: 88.6%).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8Hz), 2.30-2.40(1H, m), 2.36 (6H, s), 3.50(2H,
s), 3.93(3H, s), 4.07(2H, d, J=7.2Hz), 7.02(1H, dd, J=8.6,
8.6Hz), 7.55(1H, d, J=8.6Hz), 7.63(1lH, dd, J=2.1, 12.5Hz),

7.75(1H, s).

Example 33



isobutyl-2H-pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 81.0%). Melting point: 212.4-212.8C 1H
NMR(400MHz, DMSO-d6)8: 0.95 (6H68, J=6. 8 Hz) , 2 .23-2 .33 (1H, m),
2.81 (6H, s) , 3.92 (3H, s), 4.04(2H, s, J=7.IHz), 4.27(2H, s), 7.29 (1H, dd,
J=8.1, 8.1 Hz), 7.70-7.75(2H, m), 8.51 (1H, s). IR(KBr) cm 1: 1652, 1607,
1522, 1439, 1292, 1112. Mass m/z: 333 (M+) Example 34 Preparation of
4-(4-tert-butoxyearbonyl-t-piperazinyl)methyl-2-isob
utyl-6-phenyl-2H-pyridazin-3-one 1) Preparation of
4-methoxyecdrbenyi6l phenpl2i yiridazii-3tdne reolowiigtheyplocedure of
Example 1(5), 4-carboxy-6-phenyl-2H-pyridazin-3-one was reacted to yield
the title cohipBUnd B3palyeldnzérystals(§ield o®.994)° 67Ielting point:
202.5-206.2C (dec.) 1H NMR(400MHz, CDC13)8: 4.01(3H, s), 7.45-7.54(3H,
m), 7.78-7 B5(2H 1), 87 88AE C&f 88 B PIR(KBr) cm-1: 1717, 1670,

1%€%f%§%%ylaminomethyl—6—(3—fluoro—4—methoxyphenyl)—2—

isobutyl-2H-pyridazin-3-one was reacted to yield the title

compound as colorless needles (yield: 81.0%).

Melting point: 212.4-212.8°C

'"H NMR (400MHz, DMSO-ds)3d:
0.95(6H, d, J=6.8Hz), 2.23-2.33(1H, m), 2.81 (6H, s), 3.92 (3H,
s), 4.04(24, s, J=7.1Hz), 4.27 (24, s), 7.29(1H, dd, J=8.1,
8.1 Hz), 7.70-7.75(2H, m), 8.51(1H, s).

IR(KBr) cm': 1652, 1607, 1522, 1439, 1292, 1112.

Mass m/z: 333 (M")

Example 34
Preparation of
4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-isob
utyl-6-phenyl-2H-pyridazin-3-one
1) Preparation of
4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one
Following the procedure of Example 1(5),
4-carboxy-6-phenyl-2H-pyridazin-3-onewas reactedtoyieldthe

title compound as pale yellow crystals (yield: 98.9%).



Mass m/z: 230(M+). 2) Preparation of
2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-on e Following the
procedure of Example 1(6), 4-methox§tarbonyl-6-phenyl-2H-pyridazin-3-one
was reacted to yield the title compound as a yellow oil (yield: 94.1%). 1H
NMR(400MHz, CDC13)8: 1.00 (6H, d, J=6.6Hz), 2.33-2.44 (1H, m), 3.98 (3H,
s), 4.14 (2H, d, J=7.4Hz), 7.42-7.51 (3H, m), 7.79-7.83 (2H, m), 8.27 (1H, s).
3)MBrepargtion of t4-carboxy-2sisobutylc6=phenyl-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-igobutyl-emethoxyuarbenyl-6-phenyl-2H-pyridazin-3-one was reacted to
yield the title compound as colorless fine-needles (yield: 82.5%). Melting
point#120.621210C TH*NIMREDONIHZNCDC13Y8:/68 1 (G3(6H) d, §=6%5(14Z),
2.34-2.45é m) 4.23(2H, d, J=7.4 Hz), 7.49-7.54 (3H,m), 7.84-7.89
(2H,n7), .89 (TR 851850 (1H, s). IR(KBr) cm-1: 3448, 2956, 1741, 1636,

1%2128(’KJB]J':]760m1: 1717, 1670, 1443, 1259.

Mass m/z: 230 (M").
2) Preparation of
2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-on
e
Following the procedure of Example 1(6),
4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil (yield: 94.1%).
'"H NMR (400MHz, CDCls)3:
1.00(6H, d, J=6.6Hz), 2.33-2.44(1H, m), 3.98(3H, s), 4.14 (2H,
d, J=7.4Hz), 7.42-7.51(3H, m), 7.79-7.83(2H, m), 8.27(1lH
s).
3) Preparation of
4-carboxy-2-isobutyl-6-phenyl-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one
wasreactedtoyieldthetitlecompoundascolorless fine-needles
(yield: 82.5%).
Melting point: 120.5-121.0°C

'H NMR (400MHz, CDCls)8&:



Mass m/z: 272 (M+) 4) Preparation of
4-hydroxymethyl-2-isobutyl-6-phenyl-2H-pyridazin-3-one Following the
procedure of Example 1(8), 68
4-carboxy-2-isobutyl-6-phenyl-2H-pyridazin-3-one was reacted to yield the
title compound as colorless fine-needles (yield: 22.3%). 1H NMR(400MHz,
CDC13)8: 0.98 (6H, d, J=6.6Hz), 2.29-2.40 (1H, m), 3.67 (1H, br), 4.08 (2H,

d, J=1.4512)64,73 (2 6, 9)38:9H2) . TBS 7 A9 (3H, ), 2 76{1bk, tal=}4HHz),
7.79-7.84(2H, m). 5) Preparation of

2-isolutyl-4-methandswfomyloxyhethyled- phenyl-2H-pyridHazin-B4on® (1H,
Following the procedure of Example 1(9),
4-hydrdoxymethyl-2-isobutyl-6-phenyl-2H-pyridazin-3-one was reacted to
yield the title compound as colorless fine-needles (yield: 68.4%) . Melting
paintEExg. 780 11 NRR400M bz, '[CHE13)8° B9 699 (614! 4°=6.6H2),
0-2.41/(21:H, %,@4377 (3H, s), 4.10 (2H, d, J=7.2 Hz), 5.28(2H, d, J=1.2

2
Hz), 7.43.7.52(3H, m), 7.79-7.82(3H, m).
4) Preparation of
4-hydroxymethyl-2-isobutyl-6-phenyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-phenyl-2H-pyridazin-3-one was
reacted to yield the title compound as colorless fine-needles

(yield: 22.3%).

'"H NMR (400MHz, CDCls)3:
0.98(6H,d, J=6.6Hz),2.29-2.40(1H,m), 3.67 (1H,br), 4.08 (2H,
d, J=7.4Hz),4.72(2H,d, J=3.9Hz), 7.39-7.49(3H, m), 7.76 (1H,
t, J=1.4 Hz), 7.79-7.84(2H, m).

5) Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyrid
azin-3-one

Following the procedure of Example 1(9),
4-hydroxymethyl-2-isobutyl-6-phenyl-2H-pyridazin-3-one was
reacted to yield the title compound as colorless fine-needles

(yield: 68.4%).

Melting point: 129.7°C

'H NMR (400MHz, CDCls)8&:



IR(KBr) cm-1: 3442, 2963, 1658, 1611, 1355, 1165, 872. Mass m/z: 336
(M+) 6) Preparation of 4-(4-tert-butoxycarbonyl-I-piperazinyl)-methyl-2-isobut
yl-6-phenyl-2H-pyridazin-3-one Followifig the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazi n-3-one and
tert-butyl 1-piperazinecarboxylate were reacted in N, N-dimethylformamide
as a solvent to yield the title compound as a yellow oil (yield: 83.5%). 1H

NMRA00Mbiz, GDCE3)8:0)9%6kb <k J6.8 Hiz)) 1.47(9H38), 253(4Hh ton,
J=4.9 Hz), 3.50(4H, t, J=4.9 Hz), 3.59(2H, d, J=1.0 Hz), 4.09(2H, d, J=7.2
Hz), BAGFAN3H; )m)57.89¢2:84(3H,Jm).. Example B35 Preparation of) ,
2-isobutyl-6-phenyl-4-(1-piperazinyl)-methyl-2H-pyri dazin-3-one
dihydfecHloridé 4+ olfbwing the procedure of Example 2,

-(4-tert-but bonyl-I-pi inyl)methyl-2-isobutyl-6 70
“oHOAT2 B daci] Sond sias redcted 1 gioid the tie. LoRpothias a
ngte soli(/:l Z(yieé%:éi&%%). Melting point: 154.3-159.5C

assm
6) Preparation of

4- (4-tert-butoxycarbonyl-1l-piperazinyl)-methyl-2-isobut

yl-6-phenyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),

2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazi
n-3-one and tert-butyl l-piperazinecarboxylate were reacted
inN,N-dimethylformamideasasolvent toyieldthetitle compound
as a yellow o0il (yield: 83.5%).
'"H NMR (400MHz, CDCl;)3:

0.99(6H, d, J=6.8 Hz), 1.47(9H, s), 2.53(4H, t, J=4.9 Hz),

3.50(4H, t, J=4.9 Hz), 3.59(2H, 4, J=1.0 Hz), 4.09(2H, d,

J=7.2 Hz), 7.40-7.50(3H, m), 7.80-7.84(3H, m).

Example 35
Preparation of
2-isobutyl-6-phenyl-4-(l-piperazinyl)-methyl-2H-pyri
dazin-3-one dihydrochloride
Following the procedure of Example 2,

4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-isobutyl-6



1H NMR(400MHz, CDC13)8: 0.94 (6H, d, J=6.8Hz), 2.20-2.32 (1H,m), 2.86
(4H, br), 3.21 (4H, br), 3.71(2H, s), 4.01(2H, d, J=7.2 Hz), 7.42-7.53(3H, m),
7.84-7.89 (2H, m), 7.96 (1H, s) . IR(KBF) cm 1: 1656, 1610, 1445, 694. Mass
m/z: 326 (M+) Example 36 Preparation of
2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-phenyl -2H-pyridazin-3-one
Following the procedure of Example 1(10),

2-igohutylr4methanesulfonyoxymethyk6-phend-2H-pyridazia ne3oneiand
N-methylpiperazine were reacted to yield the titte compound as a yellow oil
(yieldpr?uridonslH NMR(400MHZ CDGAB)8: 6.99¢6H, d, J=6.8Hz),
2.30-2.40(1H, m), 2.34(3H, s), 2.55(4H, br), 2.64(4H, br), 3.59(2H, d, J=1 .4
H¥P LA 08 2P #9712 *H2), 7246750 (3H, m), 7.78-7.84 (3H, m) . Example
37 71 Preparation of 2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-phenyl

-2 8- pYRIEL Y 88ne GiS/drdthloride Following the procedure of Example 4,

0.94 (6H,d, J=6.8Hz),2.20-2.32(1H, m), 2.86 (4H, br), 3.21 (4H,
br), 3.71(2H, s), 4.01(2H, d, J=7.2 Hz), 7.42-7.53(3H, m),
7.84-7.89(2H, m), 7.96(1lH, s).

IR(KBr) cm': 1656, 1610, 1445, 694.

Mass m/z: 326 (M")

Example 36
Preparation of
2-isobutyl-4- (4-methyl-1l-piperazinyl)methyl-6-phenyl
-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazi
n-3-one and N-methylpiperazine were reacted to yield the title
compound as a yellow oil (yield: 77.1%).
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.8Hz), 2.30-2.40(1H, m), 2.34(3H, s), 2.55 (4H,
br), 2.64(4H, br), 3.59(2H, d, J=1.4Hz), 4.08(2H, d, J=7.2

Hz), 7.40-7.50(3H, m), 7.78-7.84(3H, m).

Example 37



2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-phenyl-2H-py ridazin-3-one was
reacted to yield the title compound as a colorless crystalline powder (yield:
66.3%). Melting point: 243.8-244.3C ¥H NMR(400MHz, DMSO-d6)8: 0.95
(6H, d, J=6.8Hz), 2.22-2.34 (1H, m), 2.76 (3H, s), 3.01 (4H, br), 3.30(4H, br),
3.77(2H, s), 4.02(2H, d, J=7.2 Hz), 7.43-7.53(3H, m), 7.85-7.89(2H, m), 8.02
(1H, s) IR(KBr) cm': 2960, 1653, 1610, 1446. Mass m/z: 340 (M+) Example
38 Preparatipaof t4d\4,N>-bis(2-hydroxyethyl)aminomethyl-2-isobutyl-6-ph
enyl-2H-pyridazin-3-one Following the procedure of Example 1(10),
2-isobutyk4imethanesuifonyiaxymethyl-6rplremd-2H-pyridazih nk3orehand 1
diethanolamine were reacted to yield the title compound as a yellow oil
(yield: 38 798) PHNRRUDOMAZ cCHIGYIYEe 7210.97®H, d, J=6.6Hz),
2.29-2.40 (1H,m), 2.79 (4H, br), 3.70 (4H,_br), 3.80(2H, s), 4.09(2H, d, J=7.4
Hz), 7.39574803H ) 8D 87 T3E, m). EXAMptE 39

2-isobutyl-4- (4-methyl-1l-piperazinyl)methyl-6-phenyl-2H-py

ridazin-3-one was reacted to yield the title compound as a

colorless crystalline powder (yield: 66.3%).

Melting point: 243.8-244.3°C

'"H NMR (400MHz, DMSO-ds)3d:
0.95(6H, d, J=6.8Hz), 2.22-2.34(1H, m), 2.76(3H, s), 3.01 (4H,
br), 3.30(4H, br), 3.77(2H, s), 4.02(2H, d, J=7.2 Hz),
7.43-7.53(3H, m), 7.85-7.89(2H, m), 8.02(1lH, s).

IR(KBr) cm™': 2960, 1653, 1610, 1446.

Mass m/z: 340 (M")

Example 38

Preparation of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-ph

enyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazi
n-3-one and diethanolamine were reacted to yield the title
compound as a yellow oil (yield: 38.7%).

'H NMR (400MHz, CDCls)8&:



Preparation of 4-N,N-bis(2-hydroxyethyl)aminomethyl-2-isobutyl-6-ph
enyl-2H-pyridazin-3-one hydrochloride Following the procedure of Example 4,
4-N,N-bis(2-hydroxyethyl)aminomethyl2-isobutyl-6-phenyl-2
H-pyridazin-3-one was reacted to yield the title compound as colorless flakes
(yield: 68.4%). Melting point: 131.6-132.0C 1H NMR(400MHz, DMSO-d6)8:
0.96(6H, d, J=6.6Hz), 2.25-2.35(1H, m), 3.35(4H, t, J=5.1Hz), 3.84(4H, t,
J=5.40H3Y, d06@RH-d, 3T 1, Hz)k 447@H19), f-45:7.5443Hp 1), 3. 70 (48,
7.90-7.94(2H, m), 8.48 (1H, s). IR(KBr) cm 1: 1655, 1610, 1421, 1053. Mass
m/ z 314 (MBCH20OH) Exaniple24) Brepafatiortaf), 7.39-7.48 (3H, m),
4-dimethylaminomethyl-2-isobutyl-6-phenyl-2H-pyridaz in-3-one 73
Followityl the- Brocgdiuie) of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazi n-3-one and
dimethylamine were reacted to yield the titte compound as a yellow oil (yield:
8]5%2/%}5 NMR(400MHz, CDC13)8:

Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-ph
enyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-phenyl-2
H-pyridazin-3-one was reacted to yield the title compound as
colorless flakes (yield: 68.4%).
Melting point: 131.6-132.0°C
'"H NMR (400MHz, DMSO-dg)3d:
0.96(6H, d, J=6.6Hz), 2.25-2.35(1H, m), 3.35(4H, t, J=5.1Hz),
3.84(4H, t, J=5.4 Hz), 4.06(2H, d, J=7.1 Hz), 4.47(2H, s),
7.45-7.54(3H, m), 7.90-7.94(2H, m), 8.48(1lH, s).
IR(KBr) cm': 1655, 1610, 1421, 1053.

Mass m/z: 314 (M'-CH,OH)

Example 40
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-phenyl-2H-pyridaz

in-3-one



0.99(6H, d, J=6.8Hz), 2.32-2.41(1H, m), 2.35(6H, s), 3.51(2H, d, J=1.2 Hz),
4.09(2H, d, J=7.2 Hz), 7.38-7.48(3H, m), 7.80-7.87 (3H, m) . Example 41
Preparation of 4-dimethylaminomethyl®2-isobutyl-6-phenyl-2H-pyridaz
in-3-one hydrochloride Following the procedure of Example 4,
4-dimethylaminomethyl-2-isobutyl-6-phenyl-2H-pyridazin-3- one was reacted
to yield the title compound as pale yellow flakes (yield: 71.5%). Melting point:
221.7-22230 chH NMR{400 Mtz DMS Q-HG) 82096461, d, J=6.8Hz),
2.24-2.35(1H, m), 2.82(6H, s), 4.06(2H, d, J=7.IHz), 4.29(2H, s),

7 24P S4B ] mh); MO0 r@A@H; onmy L 8:540ElH,yS)- SR(KBry en B- £648 32610,
1460, 1052. Mass m/z: 285 (M+) 74 Example 42 Preparation of
ARZ-BRTH-ApibetazmiyNehyne-i¥6BatyF 2@ fietto vield the title
hylphenyl)-2H-pyridazin-3-one 1) Preparatlon of

compound as”a yellow oil " (yiel %) .

'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.8Hz), 2.32-2.41 (1H, m), 2.35(6H, s), 3.51(2H
d, J=1.2 Hz), 4.09(2H, d, J=7.2 Hz), 7.38-7.48(3H, m),

7.80-7.87(3H, m).

Example 41
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-phenyl-2H-pyridaz
in-3-one hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl-2-isobutyl-6-phenyl-2H-pyridazin-3-
one was reacted toyield the title compound as pale yellow flakes
(yield: 71.5%).
Melting point: 221.7-222.3°C
'"H NMR (400MHz, DMSO-ds)3:
0.96(6H, d, J=6.8Hz), 2.24-2.35(1H, m), 2.82(6H, s), 4.06 (2H
d, J=7.1Hz), 4.29(24, s), 7.44-7.54(3H, m), 7.90-7.94 (2H,
m), 8.54(1H, s).
IR(KBr) cm': 1648, 1610, 1460, 1052.

Mass m/z: 285 (M)



2-isobutyl-4-methoxycarbonyl-6-(4-methylphenyl)-2H-pyri dazin-3-one
Following the procedure of Example 1(6),
4-methoxycarbonyl-6-(4-methylphenyl}¥2H-pyridazin-3-one was reacted to
yield the title compound as slightly yellow needles (yield: 91.6%). Melting
point: 67.0-70.1C 1H NMR(400MHz, CDC13)8: 0.99 (6H, d, J=6. 6 Hz) ,
2.32-2.43 (1H, m), 2 .41 (3H, s), 3.98 (3H, s),4.13 (2H,d, J=7.3 Hz), 7.28
(2H, d, J=8. 3 Hz) , 7.70 (2H, d, J=8.3 Hz), 8.24 (1H, s). IR(KBr) cm 1: 1718,
1663, 1605. Mass m/z: 300(M+). 2) Preparation of

4asboxys 24i8obutyl-6-(4-methylphenyl)-2H-pyridazin-3- one Following the
procedure of Example 1(7),
2-isobutyRAShetiid/earonyl-6-(4-methylphenyl)-2H-pyridaz 75 in-3-one was
reacted to yield the title compound as slightly yellow needles (yield: 86.7%).
Melting point: 16312165 4 H{ NVRGACOMES COCTHB 1 02 (G, & 6. 8

Hz) , 2.34:2:3h Mo 287 (345 8 n 421 (2H.
1) Preparation of
2-isobutyl-4-methoxycarbonyl-6- (4-methylphenyl)-2H-pyri
dazin-3-one
Following the procedure of Example 1(6),
4-methoxycarbonyl-6- (4-methylphenyl) -2H-pyridazin-3-one was
reacted to yield the title compound as slightly yellow needles
(yield: 91.6%).
Melting point: 67.0-70.1°C
'"H NMR (400MHz, CDCl;)3:
0.99(6H, d, J=6.6Hz), 2.32-2.43(1H, m), 2.41(3H, s), 3.98(3H,
s), 4.13(24, d, J= 7.3 Hz), 7.28(2H, d, J=8.3 Hz), 7.70(2H,
d, J=8.3 Hz), 8.24(1H, s).
IR(KBr) cm': 1718, 1663, 1605.
Mass m/z: 300 (M").
2) Preparation of
4-carboxy-2-isobutyl-6- (4-methylphenyl)-2H-pyridazin-3-
one
Following the procedure of Example 1(7),

2-isobutyl-4-methoxycarbonyl-6- (4-methylphenyl)-2H-pyridaz



d, J=7.3Hz), 7.31(2H, d, J=8.3 Hz), 7.75 (2H, d, J=8.3 Hz) , 8.66(1H, s),
14.26(1H, s). IR(KBr) cm 1: 1740, 1633, 1571, 1425. Mass m/z: 286(M+). 3)
Preparation of 4-hydroxymethyl-2-isoBuityl-6-(4-methylphenyl)-2H-pyrida
zin-3-one Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-(4-methylphenyl)-2H-pyridazin-3-one was reacted to
yield the title compound as slightly yellow needles (yield: 46.0%). Melting
paift 321 8-123. 56 S NMR(4P0MHZzy KD E18)8: 0 3pblhad 23=618412)1,y
2.30-2.40 (1H, m), 2 .40 (3H, s), 3.22 (1H, br),4.08(2H, d, J=7. 3 Hz) , 4
73e(RHyve)nek2T€2H (v 9+8:3 34z)] 9).77 (1H, s), 7.70(2H, d, J=8.3 Hz).
IR(KBr) cm 1: 3334, 1645, 1596, 1522. Mass m/z: 272(M+). 4) Preparation of
78'2lisbhatyAtfethanésdifdyiotymethyl-6-(4-methylphenyl
-%H-%idazin-&one Following the procedure of Example 1(9),

4- By ARSRY HEIYAZ -1 S Uty-B (4-methylphenyl)-2H-pyridazin

1.02(6H, d, J=6.8Hz), 2.34-2.44(1H, m), 2.47(3H, s), 4.21(2H,
d, J=7.3 Hz), 7.31(2H, d, J=8.3 Hz), 7.75(2H, d, J=8.3 Hz),
8.66(1H, s), 14.26(1H, s).
IR(KBr) cm™': 1740, 1633, 1571, 1425.
Mass m/z: 286 (M") .
3) Preparation of
4-hydroxymethyl-2-isobutyl-6- (4-methylphenyl)-2H-pyrida
zin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6- (4-methylphenyl)-2H-pyridazin-3-one
was reacted to yield the title compound as slightly yellow
needles (yield: 46.0%).
Melting point: 121.9-123.5°C
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.8Hz), 2.30-2.40(1H, m), 2.40(3H, s), 3.22(1H,
br), 4.08(2H, d, J=7.3 Hz), 4.71(2H, s), 7.27(2H, d, J=8.3
Hz), 7.77(1H, s), 7.70(2H, d, J=8.3 Hz).
IR(KBr) cm™': 3334, 1645, 1596, 1522.
Mass m/z: 272 (M) .

4) Preparation of



-3-one was reacted to yield the title compound as slightly yellow needles
(yield: 87.4%). Melting point: 132.0-135.5C 1H NMR(400MHz, CDC13)8:
0.99 (6H, d, J=6. 6 Hz) , 2.29-2.39 (1HSm) , 2.41 (3H, s), 3.17 (3H, s), 4.08
(2H, d, J=7. 6Hz) , 5.27 (2H, t, J=1 .5 Hz) , 7.27 (2H, d, J=8.3 Hz) , 7.72 (2H,
d, J=8.3 Hz), 7.79 (1H, t, J=1.5 Hz) . IR(KBr) cm-1: 1656, 1609, 1355, 1166.
Mass m/z: 350(M+). 5) Preparation of
4-(4-benzybbpiperazinyhmethyls2asebutybesidemeiyl6 - (4-methylphenyl
phenyl)-2H-pyridazin-3-one Following the procedure of Example 1(10),
2-isobutylH4wyethdmesulfényloxymethyl-6-(4-methylphenyl)-2
H-pyridazin-3-one and 1-benzylpiperazine were reacted to yield the title
compounti’ds 8'pale yellewrGiP GReld: 979706 *EAMNKIR(4B0MHz, CDC13)8:
0.97 (6H, d, J=6. 8 Hz%, 2.29-2.39 (1H, m), 2 .41 (3H, S)l 2.55(4H, br), 2.61
(aH B T FSAPRAY Sy 235 BRI, ol SRR T Re P N, d SRR R
7.22-7.36 (7H, m) ,.7.70 (2H, d, J=8, z) 177 (AH,. 77t J=1.5 HZ),
e sk et Tt s e i Tt i Pher o
needles (yield: 87.4%).

o\

Melting point: 132.0-135.5°C

'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.6 Hz), 2.29-2.39(1H, m), 2.41(3H, s), 3.17
(3H, s), 4.08(2H,d, J=7.6Hz),5.27(2H, £, J=1.5Hz), 7.27 (2H,
d, J=8.3 Hz), 7.72(2H, d, J=8.3 Hz), 7.79(1lH, t, J=1.5 Hz).

IR(KBr) cm': 1656, 1609, 1355, 1166.

Mass m/z: 350 (M").

5) Preparation of
4-(4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-methyl
phenyl) -2H-pyridazin-3-one

Following the procedure of Example 1(10),

2-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl) -2

H-pyridazin-3-one and l-benzylpiperazine were reacted to yield

the title compound as a pale yellow oil (yield: 97.7%).

'"H NMR (400MHz, CDCl3)3:
0.97(6H, d, J=6.8Hz), 2.29-2.39(1H, m), 2.41(3H, s), 2.55 (4H,
br), 2.61(4H, br), 3.54 (24, s), 3.57(2H,d, J=1.5Hz), 4.07 (2H,

d, J=7.3Hz), 7.22-7.36(7H, m), 7.70(2H, d, J=8.3Hz), 7.77 (1H,



Example 43 Preparation of
4-(4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-met
hylphenyl)-2H-pyridazin-3-one dihydrochloride Following the procedure of
Example 4, 4-(4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-methylphe nyl)
-2H-pyridazin-3-one was reacted to yield the title compound as colorless
needles (yield: 91.8%). Melting point: 253.5-260.1C (dec.) 'H NMR(400MHz,
DMS©;d6)8: 0:92¢6H, d, J=6.6 Hz), 2.18-2.28 (1H, m), 2.34(3H, s), 3.43
(10H, br) , 3.99 (2H, d, J=7. 3 Hz), 4.3 6 (2H, brs), 7.22(2H, d, J=8. 1 Hz)
7 AB{RABH;m):, 1.6877.656(H, mp17.78(2FF d, J=8.1 Hz), 8.30(1H, brs).
IR(KBr) cm -1: 1660, 1617, 1452. Example 44 Preparation of

4 Mmetiyiamiddméathyl-2-isobutyl-6-(4-methylphenyl)- 2H-pyridazin-3-one 78
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2

H]:Lp}yarllfgp¥in-§éone and dimethylamine were reacted to yield the title

compoun?i as a slightly yellow oil (yield: 96.6%).
Preparation of
4- (4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-met
hylphenyl)-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
4-(4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-methylphe
nyl)-2H-pyridazin-3-one was reactedtoyield the title compound
as colorless needles (yield: 91.8%).
Melting point: 253.5-260.1°C (dec.)
'"H NMR (400MHz, DMSO-dg)3d:
0.92(6H, d, J=6.6 Hz), 2.18-2.28 (1H, m), 2.34(3H, s),
3.43(10H, br), 3.99(2H,d, J=7.3Hz), 4.36(2H, brs), 7.22(2H,
d, J=8.1 Hz), 7.43-7.49(3H, m), 7.58-7.65(2H, m), 7.78(2H,
d, J=8.1 Hz), 8.30(1H, brs).

IR (KBr) cm*: 1660, 1617, 1452.

Example 44
Preparation of
4-dimethylaminomethyl-2-isobutyl-6- (4-methylphenyl) -

2H-pyridazin-3-one



1H NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 8 Hz) , 2.38-2.41 (1H, m) , 2
.35 (6H, s) , 2.40 (3H, s), 3.50 (2H, d, J=1. 5 Hz) , 4.08 (2H, d, J=7.3 Hz) ,
7.26 (2H, d, J=8.1 Hz), 7.73 (2H, d, J&8.1 Hz) , 7.78 (1H, t, J=1.5 Hz) .
IR(Neat) cm 1: 1652, 1609, 1518, 1455. Mass m/z: 299(M+). Example 45
Preparation of 4-dimethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-
2H-pyridazin-3-one hydrochloride Following the procedure of Example 4,
4-dimethytamisemeihyne-isohiiylb-(4-raethyphenyd)-2H-pyr idazin-3-one
was reacted to yield the title compound as colorless needles (yield: 91.8%).
Mettirgppoint:1 2371623966 H NMR(400MHRz, DS G-d®)8 h@ . QdndH, 1d,-2
J=6. 8 Hz) , 2.19-2.30 (1H, m) , 2.37 (3H, s) , 2.81 (6H, s), 4.02(2H, d, J=7.0
HZ), 4/ 30081, 18); 7-34@1RNd, I=BL THZRTA8E(PHT 8, D28t #2); B AU LSf
79 IR(KBr) cm-1: 1648, 1605, 1460, 1421. Example 46 Preparatlon of
iethIamHRATE My F-2- BBty mithy phefyn.-2 Y e T 96.6%) .

'H NMR (400MHz, CDCls)d:
0.98(6H, d, J=6.8Hz), 2.38-2.41(1H, m), 2.35(6H, s), 2.40 (3H,
s), 3.50(2H, d, J=1.5 Hz), 4.08(2H, d, J=7.3 Hz), 7.26(2H
d, J=8.1 Hz), 7.73(2H, d, J=8.1 Hz), 7.78(1H, t, J=1.5 Hz).
IR (Neat) cm': 1652, 1609, 1518, 1455.

Mass m/z: 299 (M").

Example 45
Preparation of
4-dimethylaminomethyl-2-isobutyl-6- (4-methylphenyl) -
2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl-2-isobutyl-6- (4-methylphenyl)-2H-pyr
idazin-3-onewasreactedtoyieldthetitlecompoundascolorless
needles (yield: 91.8%).
Melting point: 237.6-239.6°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94(6H, d, J=6.8Hz), 2.19-2.30(1H, m), 2.37(3H, s), 2.81 (6H,
s), 4.02(2H, 4, J=7.0 Hz), 4.30(2H, s), 7.34(2H, 4, J=8.1

Hz), 7.81(2H, d, J=8.1 Hz), 8.46(1H, s).



H-pyridazin-3-one Following the procedure of Example 9(4),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2
H-pyridazin-3-one and diethylamine wéte reacted to yield the title compound
as a pale yellow oil (yield: 95.0%). 1H NMR(400MHz, CDC13)8: 0.98 (6H, d,
J=6.8 Hz), 1.07 (6H, t, J=7 .1 Hz) , 2 .30-2 .42 (1H, m), 2.40(3H, s),
2.60(4H, q, J=7.1 Hz), 3.60(2H, d, J=1.5 Hz), 4.08 (2H, d, J=7.3 Hz) , 7.26
(2Hk, kRrIS8. dnHz) 1248, (2H50d, J¥840HZ),42.89(1H, t, J=1.5 Hz). IR(Neat)
cm 1: 1652, 1609, 1518, 1465, 1455. Mass m/z: 327(M+). Example 47
Preparation of 4-diethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-2
H-pyridazin-3-one hydrochloride Following the procedure of Example 4,
ARty lefmihbmethyl-2-isobutyl-6-(4-methylphenyl)-2H 80 pyridazin-3-one
was reacted to yield the title compound as slightly yellow needles (yield:
93.8%). MERRGPGINE203°9-207.0C 1H NMR(400MHz, DMSO-d6)8: 0.94

(6H, d, J=6. 6 B2 o Ll OFL T 722 HAds 2 PO 30 Al ny1 pheny) -2

H-pyridazin-3-one
Following the procedure of Example 9(4),
2-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl) -2
H-pyridazin-3-one and diethylamine were reacted to yield the
title compound as a pale yellow oil (yield: 95.0%).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8 Hz), 1.07(6H, t, J=7.1 Hz), 2.30-2.42(1H,
m), 2.40(3H, s), 2.60(4H, g, J=7.1 Hz), 3.60(2H, 4, J=1.5
Hz), 4.08(2H, 4, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.73(2H,
d, J=8.1 Hz), 7.89(1H, t, J=1.5 Hz).
IR (Neat) cm™': 1652, 1609, 1518, 1465, 1455.

Mass m/z: 327 (M").

Example 47
Preparation of
4-diethylaminomethyl-2-isobutyl-6- (4-methylphenyl) -2
H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

4-diethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-



m), 2.37(3H, s), 3.09-3.24(4H, m), 4.03(2H, d, J=7.1 Hz), 4.28(2H, d, J=5.4
Hz), 7.34(2H, d, J=8.1 Hz), 7.82(2H, d, J=8.1 Hz), 8.55(1H, s). IR(KBr) cm 1:
1652, 1610, 1523, 1481, 1468. Examplé 48 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-methylphen
yl)-2-isobutyl-2H-pyridazin-3-one Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2
Hepyridazin-3-cre eadywdiethanclamine weredeactedta-yield therfileund as
compound as a pale yellow oil (yield: 95.0%). 1H NMR(400MHz, CDC13)8:
0.97i(@l; 1d; J=6l. BokHzhe 2282 4%y (EHIm)92.40 X3H, s) , 2.71 (4H, t, J=5.0
Hz), 3.66(4H, t, J=5.0 Hz), 3.70(2H, s), 3.78(2H, br), 4.09 (2H, d, J=7. 6 Hz)
, T'oBH @M PRI 1 [P, 769 (114,Cs), 7.70(2H, d, J=8.1 Hz). IR(Neat) cm 1:
3392, 1645, 1600, 1520. 81 Mass m/z: 341 (M+-H20) . Example 49
PrEpAPRi6H O Az, TSRy B oxyethyl)aminomethyl-6-(4-methylphen

yl)-2-jsobptyli2Hspyridazin;3;one hydrochlotide;_; » 4,y 5 50-2.30 (11,
m), 2.37(3H, s), 3.09-3.24(4H, m), 4.03(2H, d, J=7.1 Hz),
4.28(2H, d, J=5.4 Hz), 7.34(2H, d, J=8.1 Hz), 7.82(2H, d,
J=8.1 Hz), 8.55(1H, s).

IR(KBr) cm™*: 1652, 1610, 1523, 1481, 1468.

Example 48
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4-methylphen
yl) -2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl) -2
H-pyridazin-3-one and diethanolamine were reacted to yield the
title compound as a pale yellow o0il (yield: 95.0%).
'"H NMR (400MHz, CDCls)3:
0.97(6H, d, J=6.6Hz), 2.28-2.41(1H, m), 2.40(3H, s), 2.71 (4H,
t, J=5.0 Hz), 3.66(4H, t, J=5.0 Hz), 3.70(2H, s), 3.78(2H,
br), 4.09(2H, d, J=7.6 Hz), 7.26(2H, 4, J=8.1 Hz), 7.68(1H,
s), 7.70(2H, d, J=8.1 Hz).

IR (Neat) cm™t: 3392, 1645, 1600, 1520.



Following the procedure of Example 4,
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-methylphenyl)-2-
isobutyl-2H-pyridazin-3-one was react&H to yield the tite compound as
slightly yellow needles (yield: 86.4%). Melting point: 158.9-161.5C (dec.) 1H
NMR(400MHz, DMSO-d6)8: 0.94(6H, d, J=6.6 Hz), 2.19-2.30(1H, m),
2.37(3H, s), 3.27-3.46(4H, m), 3.77-3.85(4H, m), 4.02(2H, d, J=7.3 Hz), 4.50
(Ah, Jysh/ 5:338@HMbHH,T).34 (2H, d, J=8. 1 Hz) , 7.81 (2H, d, J=8.1 Hz),
8.46 (1H, s). IR(KBr) cm 1: 3292, 1664, 1615, 1423. Example 50 Preparation
of 4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyrid azin-3-one 1)
Preparation of 2-isobutyl-6-(4-methylphenyl)-4-phthalimidomethyl-2H-py 82
ridtaARE3-8né° Following the procedure of Example 24(1),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2
H-pyridazin328m8 WS ré4cted to yield the title compound as colorless

needles (yigld;98,2%6), Melling.point; 221.6-223.8C, 1 _¢_ (4-methylphen
yl) -2-isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4-methylphenyl)-2-
isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 86.4%).
Melting point: 158.9-161.5°C (dec.)
'"H NMR (400MHz, DMSO-dg)38:
0.94(6H, d, J=6.6 Hz), 2.19-2.30(1H, m), 2.37(3H, s),
3.27-3.46(4H, m), 3.77-3.85(4H, m), 4.02(2H, 4, J=7.3 Hz),
4.50(2H, brs), 5.35(2H, br), 7.34(2H, d, J=8.1 Hz), 7.81 (2H,
d, J=8.1 Hz), 8.46(1H, s).

IR (KBr) cm™': 3292, 1664, 1615, 1423.

Example 50
Preparation of
4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyrid
azin-3-one

1) Preparation of

2-isobutyl-6-(4-methylphenyl)-4-phthalimidomethyl-2H-py



1H NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 6 Hz) , 2.27-2.41 (1H, m) , 2
.36 (3H, s), 4.08 (2H, d, J=7.3 Hz) , 4.91 (2H, d, J=1. 5 Hz) , 7.20 (2H, d,
J=8.1Hz), 7.32 (1H,t,J=1.5Hz), 7%6 (2H, d, J=8 . 1 Hz) , 7 .75-7.80 (2H,
m), 7.89-7.94(2H, m). IR(KBr) cm 1: 1767, 1721, 1655, 1616. Mass m/z:
401(M+). 2) Preparation of
4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyridazi n-3-one Following
the procadureefExample 24(2),
2-isobutyl-6-(4-methylphenyl)-4-phthalimidomethyl-2H- pyridazin-3-one was
reacted td'yieldwhe dgitlelcorpourdiase coloriessmisms 4yield: 98.1%).
Melting point: 74.9-77.9C 1H NMR(400MHz, CDC13)8: 0.98(6H, d, J=6.9
HZ), 156812H 1bry PG 2 nex T PRy 1220\ SHLS) 3.8 7 (2R ity JRe D2 ) 2
4.07 (2H, d, J=7.3 Hz) , 83 7.26(2H, d, J=8.0 Hz), 7.69(1H, t, J=1.5 Hz),

7 TP e L 0 1) IRORBFFEm- 55365, 328971648, 1604° 1%%00%%

M/ 2 LMD EXaMRIE S 5 c14. 98,29, .

Melting point: 221.6-223.8°C

'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6Hz), 2.27-2.41(1H, m), 2.36(3H, s), 4.08(2H
d, J=7.3 Hz), 4.91 (2H, 4, J=1.5Hz), 7.20(2H, d, J=8.1 Hz),
7.32(1H, t, J=1.5Hz), 7.56(2H, d, J=8.1 Hz), 7.75-7.80(2H,
m), 7.89-7.94(2H, m).

IR(KBr) cm': 1767, 1721, 1655, 1616.

Mass m/z: 401 (M").

2) Preparation of
4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyridazi
n-3-one

Following the procedure of Example 24 (2),
2-isobutyl-6- (4-methylphenyl)-4-phthalimidomethyl-2H-
pyridazin-3-one was reacted to yield the title compound as

colorless prisms (yield: 98.1%).

Melting point: 74.9-77.9°C

'H NMR (400MHz, CDCl3)3d:
0.98(6H, d, J=6.9 Hz), 1.68(2H, br), 2.28-2.42(1H, m),

2.40(3H, s), 3.87(2H, d, J=1.2 Hz), 4.07 (2H, 4, J=7.3 Hz),



Preparation of 4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyrid
azin-3-one hydrochloride Following the procedure of Example 4,
4-aminomethyl-2-isobutyl-6-(4-methyl§Renyl)-2H-pyridazin-3 -one was
reacted to yield the title compound as pale yellow prisms (yield: 93.1%).
Melting point: 207.4-209.4C (dec.) 'H NMR(400MHz, DMSO-d6)8: 0.93 (6H,
d, J=6. 6 Hz) , 2.19-2.30 (1H, m) , 2.37 (3H, s) , 4.01 (2H, d, J=7. 1 Hz),
4.02 (RHes ki 34 (2H,.0, 328, 1 Hz)o, (1.80 (@H 7€ J58ik Hz)7 8726/ (1, 8).
IR(KBr) cm': 1655, 1616, 1520, 1467. Example 52 Preparation of
4-(1,3+dhydrexypropan-2-yl)Jaminomethyl-2-isobutyl-6
-(4-methylphenyl)-2H-pyridazin-3-one 84 Following the procedure of Example
1(E0) KBRrisobiity -4 metharesiitfonyfddmeétiyi-6-(U2methylphenyl)-2
H-pyridazin-3-gne and2-amino-l,3-propanediolwere reacted to yield the title
c%ﬁau'ﬁé%ﬁs ¢dibiiéss needles (yield: 83.7%) Melting point: 134.1-135.2C
1H

Example 51
Preparation of
4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyrid
azin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyridazin-3
-one was reacted to yield the title compound as pale yellow
prisms (yield: 93.1%).
Melting point: 207.4-209.4°C (dec.)
'"H NMR (400MHz, DMSO-ds)3d:
0.93(6H, d, J=6.6Hz), 2.19-2.30(1H, m), 2.37(3H, s), 4.01 (2H,
d, J=7.1 Hz), 4.02 (2H, s), 7.34(2H, 4, J=8.1 Hz), 7.80(2H,
d, J=8.1 Hz), 8.26(1H, s).

IR (KBr) cm': 1655, 1616, 1520, 1467.

Example 52
Preparation of
4-(1,3-dihydroxypropan-2-yl)aminomethyl-2-isobutyl-6

- (4-methylphenyl) -2H-pyridazin-3-one



NMR(400MHz, CDC13)8: 0.97 (6H, d, J=6. 6 Hz) , 2.29-2.39 (1H, m), 2 .40
(3H, s), 2.60 (3H, br), 2.82-2.87(1H, m), 3.64(2H, dd, J=5.6, 11.2 Hz), 3.80
(2H, dd, J=4.5, 11.2 Hz), 3.86(2H, d, #1.0 Hz), 4.07(2H, d, J=7.3 Hz), 7.26
(2H,d, J=8.1Hz), 7.71 (2H, d, J=8. 1 Hz) , 7.74 (1H, s). IR(KBr) cm 1:
3408, 3293, 1641, 1592, 1520. Mass m/z: 345(M+). Example 53 Preparation
of 4-(1,3-dihydroxypropan-2-yl)Jaminomethyl-2-isobutyl-6
-(4-methyipheny)-241-pytdazin-3onehydrochloritie: Following the procedure
of Example 4, 4-(1,3-dihydroxypropan-2-yl)aminomethyl-2-isobutyl-6-(4-
méthiylphenyl)-2Hpytidazis8lorenwasreacted/ to-yield: thee titleledrappuindZas
colorless needles (yield: 95.7%). Melting point: 191.2-193.0C 1H
NMRZOONAAZ " DIMSORAE)E: B0 93 (6H, 0 PI=6 6 £2) 0 L 19r2 36 {EHE i ©
2.37 (3H,s), 3.29 (1H, br), 3.60-3.78 (4H, m) , 4.02 (2H, d, J=7. 1 Hz)_, 4.29
(PH9T B R0 oH DRI A2, 6 I2B 1N S THE (2l 1 528 5oLy ) -

8,38, 5), IR(KBN £-,339% 1632, 1610.

'H NMR (400MHz, CDCls)d:
0.97 (6H, d, J=6.6Hz), 2.29-2.39(1H, m), 2.40(3H, s), 2.60 (3H,
br), 2.82-2.87(1H, m), 3.64(2H, dd, J=5.6, 11.2 Hz), 3.80
(2H, dd, J=4.5, 11.2 Hz), 3.86(2H, d, J=1.0 Hz), 4.07(2H,
d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.71(2H, d, J=8.1 Hz),
7.74(1H, s).

IR (KBr) cm™‘: 3408, 3293, 1641, 1592, 1520.

Mass m/z: 345 (M").

Example 53
Preparation of
4-(1,3-dihydroxypropan-2-yl)aminomethyl-2-isobutyl-6
- (4-methylphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-(1,3-dihydroxypropan-2-yl)aminomethyl-2-isobutyl-6-(4-
methylphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as colorless needles (yield: 95.7%).
Melting point: 191.2-193.0°C

'H NMR (400MHz, DMSO-d¢)d:



Example 54 Preparation of
2-isobutyl-4-methylaminomethyl-6-(4-methylphenyl)-2H -pyridazin-3-one
Following the procedure of Example 9¢2),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2
H-pyridazin-3-one and methylamine were reacted to yield the title compound
as a slightly yellow oil (yield: 94.5%). 1H NMR(400MHz, CDC13)8: 0.98(6H,

d, J=6.60H7)H,.87 (THs be)12)2922 A2(2H3 )1 12.40(3b1, S), BBPEH, 5)29 (1H,
3.76(2H, d, J=1.2 Hz), 4.07(2H, d, J=7.3 Hz), 7.26 (2H, d, J=8. 1 Hz) , 7.67
(1H, t,YF1.2 H2)-3 77TRL(2H, ) J=8.10RzY HR@Nedt) tm' 18317 ,41.652(2160%) ,
Mass m/z: 285(M+). Example 55 Preparation of 86
2-isoButyfL4cmethyfamidometiyl-6d4-féthyIpRenyl)-2H (2pyridazimB-6rne ) /
hydrochloride Following the procedure of Example 4,
2-isot§ut§/?-ﬁlﬁ19tlﬁ)laminomethyl-6-(4-methylphenyl)-ZH-pyrid azin-3-one was

regctedt 19 vield:the,tits compoynd as golorless

Example 54
Preparation of
2-isobutyl-4-methylaminomethyl-6- (4-methylphenyl)-2H
-pyridazin-3-one
Following the procedure of Example 9(4),
2-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl) -2
H-pyridazin-3-one and methylamine were reacted to yield the
title compound as a slightly yellow oil (yield: 94.5%).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6 Hz), 1.87(1H, br), 2.29-2.42(1H, m),
2.40(3H, s), 2.50(3H, s), 3.76(2H, d, J=1.2 Hz), 4.07(2H,
d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.67(1H, t, J=1.2 Hz),
7.71(2H, d, J=8.1 Hz).
IR (Neat) cm™': 3317, 1652, 1607.

Mass m/z: 285 (M").

Example 55

Preparation of



needles (yield: 97.5%). Melting point: 198.3-201.0C 1H NMR(400MHz,
DMSO0-d6)8: 0.94 (6H, d, J=6. 8 Hz) , 2.20-2.31 (1H, m) , 2.37 (3H, s) , 2.65
(3H, s), 4.02(2H, d, J=7.3 Hz), 4.12(2%%, s), 7.34(2H, d, J=8.1 Hz), 7.80(2H,
d, J=8.1 Hz), 8.35 (1H, s). IR(KBr) cm 1: 3085, 1652, 1612. Example 56
Preparation of 4-(2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-methyl
phenyl)-2H-pyridazin-3-one Following the procedure of Example 9(4),
2-isobutyk4-methanesuifonytoxymethybi«(driettypheny)+?/ 1 phenyl) -2H
H-pyridazin-3-one and 2-aminoethanol were reacted to yield the title
compoundras asightly Yretlow oil grield: 80r3%g. 1H NMR(400MHz,
CDC13)8: 0.98 (6H, d, J=6. 8 Hz) , 2.20-2.38 (3H, m) , 2 .39 (3H, s) , 2.84
(2H, t, JITRLPFING PARArERBIneHRY | B8 g, 4,J=1.2 Hz) , 87 4. 07
(2H, d, J:7.3}Hz%, 7.26 (2H, d, J=8. 1 Hz) , 7.68 (1H, s) , 7.70 (2H, d, J=8.1
c

Hz) RNt 5459, 1852 1601 510, Rk Tz P f5Nt). Eanipie
5?312in—3—one was reacted to yield the title compound as colorless
needles (yield: 97.5%).
Melting point: 198.3-201.0°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94(6H, d, J=6.8Hz), 2.20-2.31(1H, m), 2.37(3H, s), 2.65(3H,
s), 4.02(24, d, J=7.3 Hz), 4.12(2H, s), 7.34(2H, d, J=8.1
Hz), 7.80(2H, d, J=8.1 Hz), 8.35(1H, s).

IR(KBr) cm': 3085, 1652, 1612.

Example 56
Preparation of
4-(2-hydroxyethyl) aminomethyl-2-isobutyl-6- (4-methyl
phenyl) -2H-pyridazin-3-one
Following the procedure of Example 9(4),
2-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl) -2
H-pyridazin-3-one and 2-aminocethanol were reacted to yield the
title compound as a slightly yellow oil (yield: 80.3%).
'H NMR (400MHz, CDCl3)3d:
0.98(6H, d, J=6.8Hz), 2.20-2.38(3H, m), 2.39(3H, s), 2.84(2H,

t, J=5.1 Hz), 3.72(2H, t, J=5.1 Hz), 3.82(2H, 4, J=1.2 Hz),



Preparation of 4-(2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-methyl
phenyl)-2H-pyridazin-3-one hydrochloride Following the procedure of
Example 4, 4-(2-hydroxyethyl)aminomiéthyl-2-isobutyl-6-(4-methylphenyl
-2H-pyridazin-3-one was reacted to yield the title compound as colorless
needles (yield: 93.4%). Melting point: 190.8-191.9C 'H NMR(400MHz,
DMSO-d6)8: 0.94 (6H, d, J=6. 6 Hz) , 2.20-2.31 (1H, m), 2.37 (3H, s) , 3.12
(2H, 1, 3754dHz)1, 3T£0-3B76A2H, /M) 6 02 (@H,08:8)37 H3 Hz)7,.4481@2H s 8),
5.30(1H, br), 7.34(2H, d, J=8.3 Hz), 7.81(2H, d, J=8.3 Hz), 8.36(1H, s).
IR(KB) €¢on'28494, 1652,. 16X%) Example 58 Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isob 88

uR 6N fluBFonmetHittheryiR2H-pfidazin®3-8ne 1) Preparation of ethyl
2- ethoxyc rbo I-2-hydroxy-4-(4-trifluoromethylphenyl)- 4-oxobutanoate

FWI %é]éu)re of Example 1(3), 4'-(trifluoromethyl)acetophenone
was reacted to yleld the

Example 57
Preparation of
- (2-hydroxyethyl) aminomethyl-2-isobutyl-6- (4-methyl
phenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

- (2-hydroxyethyl)aminomethyl-2-isobutyl-6- (4-methylphenyl
) —2H-pyridazin-3-one was reacted to yield the title compound
as colorless needles (yield: 93.4%).

Melting point: 190.8-191.9°C

'"H NMR (400MHz, DMSO-ds)3d:
0.94(6H, d, J=6.6Hz), 2.20-2.31(1H, m), 2.37(3H, s), 3.12(2H,
t,J=5.4Hz),3.70-3.76(2H, m), 4.02(2H, d, J=7.3Hz), 4.18(2H,
s), 5.30(1H, br), 7.34(2H, 4, J=8.3 Hz), 7.81(2H, d, J=8.3
Hz), 8.36(1H, s).

IR (KBr) cm™*: 3491, 1652, 1611.

Example 58
Preparation of

4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-isob



titte compound as pale yellow crystals (yield: 80.8%). 1H NMR(400MHz,
CDC13)8: 1.30(6H, t, J=7.1 Hz), 3.85(2H, s), 4.22 (1H, s), 4.31(4H, q,J=7.1
Hz) , 7.76 (2H, d, J=8. 6 Hz) , 8.07 (2K8d, J=8. 6 Hz) . IR(KBr) cm 1: 3446,
1750, 1727, 1691. Mass m/z: 343 (M+-H20) . 2) Preparation of
4-carboxy-6-(4-trifluoromethylphenyl)-2H-pyridazin-3-on e Following the
procedure of Example 1(4), ethyl
2-ethoxyearbonyl-2-hydroxy-do(bitduoyometiylphenyh - -axohitancatenwas
reacted to yield the title compound as a pale brown crystalline powder (yield:
91.1%). Y Freparatiorf ofthyl
4-methoxycarbonyl-6-(4-trifluoromethylphenyl)-2H-pyrida zin-3-one
Followingtheproeslare 6f Examtpieaysy, - (4-trifluoromethylphenyl) -
4-carboxy-6-(4-trifluoromethylphenyl)-2H-pyridazin-3-one 89 was reacted to
yield theHtPESHPIURT as a slightly yellow crystalline powder (yield: 88.5%).

SO ORISR R, 7 R B 782 . 795
4’ - (trifluoromethyl)acetophenone was reacted to yield the
title compound as pale yellow crystals (yield: 80.8%).

'"H NMR (400MHz, CDCl3)3:
1.30(6H, t, J=7.1 Hz), 3.85(2H, s), 4.22(1H, s), 4.31(4H,
q, J=7.1 Hz), 7.76(2H, 4, J=8.6 Hz), 8.07(2H, d, J=8.6 Hz).

IR(KBr) cm': 3446, 1750, 1727, 1691.

Mass m/z: 343 (M'-H,0) .

2) Preparation of
4-carboxy-6-(4-trifluoromethylphenyl)-2H-pyridazin-3-on
e

Following the procedure of Example 1(4), ethyl

2-ethoxycarbonyl-2-hydroxy-4- (4-trifluoromethylphenyl) -4-

oxobutanoate was reacted to yield the title compound as a pale

brown crystalline powder (yield: 91.4%).

3) Preparation of
4-methoxycarbonyl-6-(4-trifluoromethylphenyl)-2H-pyrida
zin-3-one

Following the procedure of Example 1(5),

4-carboxy-6-(4-trifluoromethylphenyl)-2H-pyridazin-3-one



IR(KBr) cm-1: 3218, 3140, 3097, 1720, 1678, 1326. Mass m/z: 298(M+). 4)
Preparation of 2-isobutyl-4-methoxycarbonyl-6-(4-trifluoromethylphenyl
-2H-pyridazin-3-one Following the prog&dure of Example 1(6),
4-methoxycarbonyl-6-(4-trifluoromethylphenyl)-2H-pyridazin -3-one was
reacted to yield the title compound as yellow crystals (yield: 82.2%) . 1H
NMR(400MHz, CDC13)8: 1.00 (6H, d, J=6. 6 Hz) , 2.32-2.43 (1H, m) , 3.99
(3 S)rehdbd@H 0 dy JeTL HB) .74 Ahntholm@idadz), F193%2Hy dy dF8A
Hz), 8.12 (1H, s). IR(Neat) cm 1: 2961, 1746, 1670, 1327, 1115, 1068.
Massshizt BeddM=wBE Preparation ¢t . 5%) .
4-carboxy-2-isobutyl-6-(4-trifluoromethylphenyl)-2H-pyr idazin-3-one
Follotiig( &R Prsoedie lof Bxample 1(7), 90
2-isobutyl-4-methoxycarbonyl-6-(4-trifluoromethyl

H-pyridazin3lone was reatfél 18 yidictthe fitid toﬁgggggz’asd’coﬁﬁeésm) ’
fine-rge%qﬁl(l){ielsq: ,S)].lq%ggl}/ﬁt'in%gpi.nt: 184.4-185.0C

IR (KBr) cm™': 3218, 3140, 3097, 1720, 1678, 1326.

Mass m/z: 298 (M").

4) Preparation of
2-isobutyl-4-methoxycarbonyl-6-(4-trifluoromethylphenyl
) —2H-pyridazin-3-one

Following the procedure of Example 1(6),

4-methoxycarbonyl-6-(4-trifluoromethylphenyl)-2H-pyridazin

-3-onewas reactedtoyieldthetitle compoundasyellowcrystals

(yield: 82.2%).

'"H NMR (400MHz, CDCls)3:
1.00(6H, d, J=6.6Hz), 2.32-2.43(1H, m), 3.99(3H, s), 4.15(2H,
d, J=7.2 Hz), 7.74(2H, 4, J=8.4 Hz), 7.93(2H, 4, J=8.4 Hz),
8.12 (1H, s).

IR (Neat) cm™': 2961, 1746, 1670, 1327, 1115, 1068.

Mass m/z: 354 (M").

5) Preparation of
4-carboxy-2-isobutyl-6-(4-trifluoromethylphenyl)-2H-pyr
idazin-3-one

Following the procedure of Example 1(7),



1H NMR(400MHz, CDC13)8: 1.03(6H, d, J=6.6 Hz), 2.34-2.45 (1H, m),
4.25(2H, d, J=7.2 Hz), 7.78(2H, d, J=8.2Hz), 7.99(2H, d, J=8.2Hz), 8.70(1H,
s), 14.02(1H, s). IR(KBr) cm 1: 3447, $¢39, 1631, 1570, 1330, 1174, 1114,
1070, 847. Mass m/z: 340 (M+) 6) Preparation of
4-hydroxymethyl-2-isobutyl-6-(4-trifluoromethylphenyl)- 2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-zarkoxy:r2yisohutyd-tn - trifluasomethylphenyh)2H-pyrislac 2in, 3ronre was-2
reacted to yield the title compound as colorless fine-needles (yield: 28.1%).
Meétting pormtii45.8014676C TEHENMR(400MHzZ], CDEA 3)8t 009G adhn+-6.8
Hz), 2.30-2.41 (1H, m), 2.96 (1H, t, j=5.9 Hz), 4.11(2H, d, J=7.4 Hz),
AFa{PAlaasI£1 e 518D 1OIE¥4(3H 1m) 57.94(2H, d, J=8.2 Hz).
IF;XKBr) cm 1: 3339, 1646, 1596, 1328, 1131, 1070, 848. 7) Preparation of
ol'olikoBELAA ethafdsifdiloymethyl-6-(4-trifluoromet

hy&?%ﬁ'ﬁ%‘ﬁliﬂ?’zﬂ,d%%—%%? Following the procedure of Example 1(9),
1.03(6H, d, J=6.6 Hz), 2.34-2.45(1H, m), 4.25(2H, d, J=7.2
Hz), 7.78(2H, d, J=8.2Hz), 7.99(2H, d, J=8.2Hz), 8.70(1lH,
s), 14.02(1H, s).

IR (KBr) cm‘: 3447, 1739, 1631, 1570, 1330, 1174, 1114, 1070, 847.

Mass m/z: 340 (M)

6) Preparation of
4-hydroxymethyl-2-isobutyl-6-(4-trifluoromethylphenyl) -
2H-pyridazin-3-one

Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-(4-trifluoromethylphenyl)-2H-pyrida
zin-3-one was reacted to yield the title compound as colorless

fine-needles (yield: 28.1%).

Melting point: 145.8-146.5°C

'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.8 Hz), 2.30-2.41(1H, m), 2.96(1H, t, J=5.9
Hz), 4.11(2H, d, J=7.4 Hz), 4.74(2H, dd, J=1.4, 5.8 Hz),
7.70-7.74(3H, m), 7.94(2H, d, J=8.2 Hz).

IR (KBr) cm™': 3339, 1646, 1596, 1328, 1131, 1070, 848.

7) Preparation of



4-hydroxymethyl-2-isobutyl-6-(4-trifluoromethylphenyl)-2H- pyridazin-3-one
was reacted to yield the title compound as colorless fine-needles (yield:
89.9%). Melting Point: 122.9-123.8C 2H NMR(400MHz, CDC13)8: 0.99 (6H,
d, J=6.6Hz), 2.29-2.40 (1H, m), 3.18 (3H, s), 4.11 (2H, d, J=7.2 Hz),
5.29(2H, d, J=1.4 Hz), 7.73(2H, d, J=8.2 Hz), 7.83 (1H, t, J=1.4 HZz),
7.93(2H, d, J=8.2 Hz). IR(KBr) cm 1: 3447, 1659, 1613, 1359, 1329, 1169,
1123, 2076 1846, 1 Masadvlzi i (Mth 8) BPeeparation-oef- (4-trifluoromet
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobuty
1-6-(4etrifioioromethylpheny<2H-pyridazire 3-one Following the procedure of
Example 1(10), 2-isobutyl-4-methanesulfonyloxymethyl-6-(4-trifluoromethyl
phenyl)-2FRpyfazin-Soneand tettbutylt 155iperdAneédarboxylate were
reacted to yield the title compound as a4ye||ow oil (yield: 83.5%). 1H

NVREOIVHIZEBCT3)8" 5269 (6, 8, 2 %lﬁf)lioﬁ"(@ﬁhg)lpﬁ@iﬂl%TH

m 25 4H J49HZ 3514HtJ48H) 602H,S 4.10(2H
Py ARl Jre ) SOl D) GO AN P2

colorless fine-needles (yield: 89.9%).
Melting Point: 122.9—123.8°C
'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.6Hz), 2.29-2.40(1H, m), 3.18(3H, s), 4.11 (2H,
d, J=7.2Hz), 5.29(2H, d, J=1.4Hz), 7.73(2H, d, J=8.2Hz),
7.83(1H, t, J=1.4 Hz), 7.93(2H, d, J=8.2 Hz).
IR(KBr) cm‘: 3447, 1659, 1613, 1359, 1329, 1169, 1123, 1071, 846.
Mass m/z: 404 (M")
8) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobuty
l1-6-(4-trifluoromethylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-trifluoromethyl
phenyl) -2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 83.5%).
'H NMR (400MHz, CDCl3)3d:
0.99(6H, d, J=6.6Hz), 1.47(9H, s), 2.29-2.41 (1H, m), 2.53 (4H

t, J=4.9 Hz), 3.51(4H, t, J=4.8 Hz), 3.60(2H, s), 4.10(2H



Example 59 Preparation of
2-isobutyl-4-(1-piperazinyl)methyl-6-(4-trifluoromet
hylphenyl)-2H-pyridazin-3-one dihydrdthloride Following the procedure of
Example 2, 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-isobutyl-6
-(4-trifluoromethylphenyl)-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 95.0%). Melting point:

210.8:212-5C A HNMR(40OMIHZ, DMSEQ-06)8%), 7.84 (1H, s), 7.94 (2H,
0.96(6H,d,J=6.6Hz),2.22-2.35(1H,m),3.12(4H,br),3.30(4H, t, J=5.2 Hz),
3.92(2H,%)8405(2H, d, J=7.1 Hz), 7.84(2H, d, J=8.3 Hz), 8.11(2H, d, J=8.1
Hz), 8.25 (1H, s). IR(KBr) cm 1: 1656, 1608, 1328, 1125, 1069. Mass m/z:
394 (M+) Example 60 Preparation of
2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-(4-tri

fllf‘é?%lﬁﬁ)éﬁy henyl)-2H-pyridazin-3-one 93 Following the procedure of
Example ﬁl,%%)ar2-isobutglf-4-methanesuIfonyloxymethyl-6-(4-trif|uoromethyl

ation
2-isobutyl-4- (l-piperazinyl)methyl-6-(4-trifluoromet
hylphenyl)-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobutyl-6
-(4-trifluoromethylphenyl)-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 95.0%).
Melting point: 210.8-212.5°C
'"H NMR (400MHz, DMSO-dg)3d:
0.96(6H,d, J=6.6Hz),2.22-2.35(1H, m), 3.12 (4H, br), 3.30 (4H,
t, J=5.2 Hz), 3.92(2H, s), 4.05(2H, d, J=7.1 Hz), 7.84(2H,
d, J=8.3 Hz), 8.11(2H, 4, J=8.1 Hz), 8.25(1lH, s).
IR(KBr) cm™': 1656, 1608, 1328, 1125, 1069.

Mass m/z: 394 (M)

Example 60
Preparation of
2-isobutyl-4- (4-methyl-1-piperazinyl)methyl-6-(4-tri

fluoromethylphenyl)-2H-pyridazin-3-one



phenyl)-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield the
title compound as a yellow oil (yield: 81.1%). 1H NMR(400MHz, CDC13)8:
0.99 (6H, d, J=6.6Hz), 2.30-2.41 (1H, P4), 2.33 (3H, s), 2.53 (4H, br), 2.63
(4H, br), 3.60 (2H, s), 4.10 (2H, d, J=7.2Hz), 7.72 (2H, d, J=8.2 Hz), 7.83
(1H, s), 7.94 (2H, d, J=8.2 Hz) . Example 61 Preparation of
2-isobutyl-4-(4-methyl-I-piperazinyl)-methyl-6-(4-tr
ifluoromethylphenyl)-2thpyrdazindd-anes dilydreshloridelBoljowing the
procedure of Example 4,
2-iscbutplag y(d-rhettai Hpiperazipylymettyhd: (- trifrofé -t rifluoromethyl
methylphenyl)-2H-pyridazin-3-one was reacted to yield the title compound as
colbFBES flakesKyield88.896)” Mélting Polntioadydpopegre zipe were
NMR(400MHz, DMSO-d6)8: 0.95 (6H, d, J=6.8Hz), 2.22-2.35 (1H, m), 2.77
(éﬁ?asﬁtﬁdlzf?ml%r? £38 (aH: 1) CIBE A, & £0B0H 8,957 3HH
gﬁgﬁ_dJ =8.2 Hz), 8.10(2H, d, J=8.0 Hz), 8.19(1H, s). 94 IR(KBr) cm-"
2966, 1653, 1610, 1328, 1125, 1069. Mass m/z: 408 (M+)

'Y NMR (400MHz, CDCls)d:
0.99(6H, d, J=6.6Hz), 2.30-2.41(1H, m), 2.33(3H, s), 2.53 (4H
br), 2.63 (44, br), 3.60 (24, s), 4.10(2H, d, J=7.2Hz), 7.72 (24,

d, J=8.2 Hz), 7.83(1H, s), 7.94(2H, d, J=8.2 Hz).

Example 61
Preparation of
2-isobutyl-4- (4-methyl-1l-piperazinyl)-methyl-6-(4-tr
ifluoromethylphenyl)-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4- (4-methyl-l-piperazinyl)methyl-6-(4-trifluoro
methylphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as colorless flakes (yield: 88.6%).
Melting point: 249.9-252.8°C
'"H NMR (400MHz, DMSO-dg)3d:
0.95(6H, d, J=6.8Hz), 2.22-2.35(1H, m), 2.77(3H, s), 3.14 (4H
br), 3.35(4H, br), 3.88(2H, s), 4.05(2H, d, J=7.2Hz), 7.84 (2H,

d, J=8.2 Hz), 8.10(2H, 4, J=8.0 Hz), 8.19(1lH, s).



Example 62 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4
-trifluoromethylphenyl)-2H-pyridazin-39%8ne Following the procedure of
Example 1(10), 2-isobutyl-4-methanesulfonyloxymethyl-6-(4-trifluoromethyl
phenyl) -2H-pyridazin-3-one and diethanolamine were reacted to yield the
titte compound as a yellow oil (yield: 79.5%). 'H NMR(400MHz, CDC13)8:
0.98 (6k1;)d, clx6 :6H2)s 2,29-2540 (11 m), 2303 (4H by, 3166 64H, t, J=4.2
Hz), 3.72(2H, s), 4.10(2H, d, J=7.4 Hz), 7.70(2H, d, J=7.6 Hz), 7.82 (1H, s),
719452 Hy /t, J=8)2 HY) . Example 63 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4
-trifluoromethylphenyl)-2H-pyridazin-3-one hydrochloride Following the
procedure of Example 4,

45N NEBis(2-$ droxyethyl)aminomethyl-2-isobutyl-6-(4-trifl uoromethylphenyl)
-2H-pyridg%Q};g-oancei\évasorgacted to yield the 95 title compound asa colorless
crystalline powfer (yierfd: 58.2%). Melting point: 134.9-135.4C 1H

NMR(4OO4\AN|,ZND$4§@Zdﬁ)ﬁiroxyethyl) aminomethyl-2-isobutyl-6- (4

-trifluoromethylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-trifluoromethyl
phenyl) -2H-pyridazin-3-one and diethanolamine were reacted to
yield the title compound as a yellow oil (yield: 79.5%).
'"H NMR (400MHz, CDCls)3:
0.98(6H,d, J=6.6Hz),2.29-2.40(1H,m), 2.72 (4H, br), 3.67 (4H,
t, J=4.2 Hz), 3.72(2H, s), 4.10(2H, d, J=7.4 Hz), 7.70(2H,

d, J=7.6 Hz), 7.82(1H, s), 7.94(2H, d, J=8.2 Hz).

Example 63
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6- (4
-trifluoromethylphenyl)-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-trifl

uoromethylphenyl)-2H-pyridazin-3-one was reacted to yield the



0.97 (6H, d, J=6. 6HZz), 2.25-2.36 (1H, m), 3.34 (4H, br), 3.83 (4H, t, J=5.1
Hz), 4.07(2H, d, J=7.0 Hz), 4.46(2H, s), 7.86(2H, d, J=8.2 Hz), 8.13 (2H, d,
J=8.2 Hz), 8.55 (1H, s) IR(KBr) cm 1: 853, 1605, 1319, 1125, 1069. Mass
m/z: 395 (M+-H20) Example 64 Preparation of
4-dimethylaminomethyl-2-isobutyl-6-(4-
trifluoromethylphenyl)-2H-pyridazin-3-one Following the procedure of
Exampie- én2dsebiiy-AdnetharesulfenyloxymetbyGrd-trifkosomety) 22 )
phenyl)-2H-pyridazin-3-one was reacted to yield the titte compound as a
yettow oil fyietd:r80.7%6)4 14+ NMRE@00MHz, CDC13)8: 0.99 (6H, d, J=6.6Hz),
231240(1H m), 2.36 (6H, s), 3.51 (2H, d, J=1.2 Hz), 4.10(2H, d, J=7.4
Hzljl T (AR0MHI=8AFRY,d%.83 (1H, t, J=1.4 Hz), 7.97(2H, d, J=8.2 Hz).
Example 65 Preparation of 4-dimet glamlnomethyl -2-isobutyl-6-(4-

trifluctormetiyiphenyl-SHLpyridazm-3-otte 98 Hydrochibfide ]?B}IOV’MI‘?QQ’ {Héh

procedur f Example 4,
4- dlméth@;%mﬁloﬁm t’hyﬂ 2Ws8%%’tyf16 (ﬂ t“fPUOTOI)Tiet?Tylp%&e s), 7.86(2H

d, J=8.2 Hz), 8.13(2H, d, J=8.2 Hz), 8.55(1lH, s).
IR (KBr) cm™‘: 1653, 1605, 1319, 1125, 1069.

Mass m/z: 395 (M"-H,0)

Example 64
Preparation of 4-dimethylaminomethyl-2-isobutyl-6-(4-
trifluoromethylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-trifluoromethyl
phenyl) -2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 80.7%).
'H NMR (400MHz, CDCls)3d:
0.99(6H, d, J=6.6Hz), 2.31-2.40(1H, m), 2.36(6H, s), 3.51(2H
d, J=1.2Hz), 4.10(2H, d, J=7.4Hz), 7.71(2H, d, J=8.4Hz),

7.83(1H, t, J=1.4 Hz), 7.97(2H, d, J=8.2 Hz).

Example 65
Preparation of 4-dimethylaminomethyl-2-isobutyl-6- (4-

trifluoromethylphenyl)-2H-pyridazin-3-one



1) -2H-pyridazin-3-one was reacted to yield the title compound as pale
yellow flakes (yield: 93.0%). Melting point: 242.2-242.3C 1H NMR(400MHz,
DMSO0-d6)8: 0.97 (6H, d, J=6.6Hz), 2.25-2.36 (1H, m), 2.83 (6H, s), 4.07 (2H,
d, J=7.3 Hz), 4.30(2H, s), 7.86(2H, d, J=8.3 Hz), 8.14(2H, d, J=8.0 Hz), 8.61
(1H, s) . IR(KBr) cm 1: 2963, 1646, 1606, 1321, 1115, 1069. Mass m/z: 353
(M+) Example 66 Preparation of
6-(4-bipherpylyh4r(4-tedbutoxycarbonyl-l-piperazi
nyl)methyl-2-isobutyl-2H-pyridazin-3-one 1) Preparation of ethyl
4-(4-biph&nylybw2-ethaxyc apbory<2-hy dedxy=4=oxolzutano ate Following the
procedure of Example 1(3), 4-acetylbiphenyl was reacted to yield the title
cImpPoURETas EpicREElakes (Viéldo 83Y3%05 ~97 Meéltifg poirfhes o-88sey
1H NMR(400MHz, CDC13)8: , i1
1. 31BH L7 1R2) 3 87O Y 253506 7. 1A AT (ERS &1F1E 407 0RL |
7.48(2H, 90,3572, T2 2L, 133K s s
Melting point: 242.2-242.3°C
'H NMR (400MHz, DMSO-dg)3d:
0.97(6H, d, J=6.6Hz), 2.25-2.36(1H, m), 2.83 (6H, s), 4.07 (2H,
d, J=7.3 Hz), 4.30(2H, s), 7.86(2H, d, J=8.3 Hz), 8.14(2H,
d, J=8.0 Hz), 8.61(1H, s).
IR (KBr) cm™': 2963, 1646, 1606, 1321, 1115, 1069.

Mass m/z: 353 (M)

Example 66
Preparation of
6- (4-biphenylyl)-4-(4-tert-butoxycarbonyl-l-piperazi
nyl)methyl-2-isobutyl-2H-pyridazin-3-one
1) Preparation of ethyl
4- (4-biphenylyl)-2-ethoxycarbonyl-2-hydroxy-4-oxobutano
ate
Following the procedure of Example 1(3),
4-acetylbiphenyl was reacted to yield the title compound as

colorless flakes (yield: 83.3%).



J=7.0 Hz), 7.70(2H, d, J=8.6 Hz), 8.04(2H, d, J=8.6 Hz). IR(KBr) cm 1: 3449,
1736, 1680, 1604, 1301, 1244, 1204, 763. 2) Preparation of
6-(4-biphenylyl)-4-carboxy-2H-pyridaz#i-3-one Following the procedure of
Example 1(4), ethyl
4-(4-biphenylyl)-2-ethoxycarbonyl-2-hydroxy-4-oxobutanoate was reacted to
yield the title compound as a yellow crystalline powder (yield: 90.2%).
Melling pgint-299.7-300.8G erg 1H NMR(400MHz, DMSO-d6)8: 7.40(1H,
t, J=7.4Hz), 7.49(2H, dd, J=7.4, 7.4Hz), 7.74(2H, d, J=7.2 Hz), 7.82(2H, d,
J=8.41Mz),48.08(2H, dpdx8)4 Hz), 8.54 (1H, s) . IR(KBr) cm 1: 1753, 1652,
1590, 1446, 1201, 768. 3) Preparation of
6-(4-BipRengRi)t4-méthoRkgearbohy2H-pyritlazint 3forte Folldwing/ thel (1H,
procedure of Example 1(5), 6- (4-biphenylyl) -4-carboxy-2H-pyridazin-3-one
was reactéd to tyieldihé title’ cahpoimdas dpalé y&lo%ﬁ@r&stahiﬁ% (SWder

L o . o i
STy 01 (31 o) 1 46745 (51 ) 7 64 GHL 6 0= 2003, 773 (ot
IR (KBr) cm™': 3449, 1736, 1680, 1604, 1301, 1244, 1204, 763.
2) Preparation of
6- (4-biphenylyl)-4-carboxy-2H-pyridazin-3-one
Following the procedure of Example 1(4), ethyl
4- (4-biphenylyl)-2-ethoxycarbonyl-2-hydroxy-4-oxobutanoate
was reacted to yield the title compound as a yellow crystalline
powder (yield: 90.2%).
Melting point: 299.7-300.8°C (dec.)
'"H NMR (400MHz, DMSO-dg)3d:
7.40(1H, t, J=7.4Hz), 7.49(2H, dd, J=7.4, 7.4Hz), 7.74(2H,
d, J=7.2Hz), 7.82(2H, d, J=8.4Hz), 8.03(2H, d, J=8.4Hz),
8.54 (1H, s).

IR (KBr) cm™': 1753, 1652, 1590, 1446, 1201, 768.

3) Preparation of
6- (4-biphenylyl)-4-methoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(5),
6- (4-biphenylyl) -4-carboxy-2H-pyridazin-3-one was reacted to

yield the title compound as a pale yellow crystalline powder



d, J=8.2 Hz), 7.89(2H, d, J=8.0 Hz), 8.42 (1H, s), 10.7 (1H, s) . IR(KBr) cm-1:
2954, 1727, 1671, 1594, 1265, 1098, 768. 4) Preparation of
6-(4-biphenylyl)-2-isobutyl-4-methoxy&&rbonyl-2H-pyrida zin-3-one Following
the procedure of Example 1(6),
6-(4-biphenylyl)-4-methoxycarbonyl-2H-pyridazin-3-one was reacted to yield
the title compound as yellow crystals (yield: 62.7%) . Melting point:
186:.2=195.06) 1kNNMR(400MHz, CDC13)8: 1.01(6H, d, J=6.8Hz),
2.34-2.45(1H, m), 3.99(3H, s), 4.16(2H, d, J=7.4Hz), 7.39(1H, tt, J=1.4,
7MEZ7) i R A2 dd, I%7.2-T2H2),C7.6442H), d, J=7.0Hz), 7.71 (2H, d,
J=8.6Hz), 7.89 (2H, d, J=8.6 Hz), 8.31 (1H, s) . 5) Preparation of

6-(@- Bi%lhémwﬁcaf?@@%y@-lsobutyl 2H-pyridazin-3-on 99 e Following the
procedure of Example 1(7),

6-(4- 6|pﬂa]er(1§7f§/1)52-?|sobiﬁyl 4 “dthioxGearbonyIoth-pyriddzin L3lorle Was* ™
r%a;gsd 19 yield the,tilg compound as;acolorless grystalline pgwdeg (yield;

IR (KBr) cm™‘: 2954, 1727, 1671, 1594, 1265, 1098, 768.

4) Preparation of
6- (4-biphenylyl)-2-isobutyl-4-methoxycarbonyl-2H-pyrida
zin-3-one
Following the procedure of Example 1(6),
6- (4-biphenylyl)-4-methoxycarbonyl-2H-pyridazin-3-one was
reacted to yield the title compound as yellow crystals (yield:
62.7%) .
Melting point: 186.2-195.0°C
'H NMR (400MHz, CDCls)3d:
1.01(6H, d, J=6.8Hz), 2.34-2.45(1H, m), 3.99(3H, s), 4.16(2H
d, J=7.4Hz), 7.39(1H, tt, J=1.4, 7.4Hz), 7.48(2H, dd, J=7.2,
7.2Hz), 7.64(2H,d, J=7.0Hz), 7.71(2H, d, J=8.6Hz), 7.89(2H

d, J=8.6 Hz), 8.31(1lH, s).

5) Preparation of

6- (4-biphenylyl) -4-carboxy-2-isobutyl-2H-pyridazin-3-on



Melting point: 156.9-157.6C 1H NMR(400MHz, CDC13)8: 1.04 (6H, d, J=6. 6
Hz), 2.36-2.46 (1H, m) , 4.24 (2H, d, J=7.4
Hz),7.41(1H,t,J=7.4Hz),7.49(2H,dd,J=%24, 7.4Hz),7.65(2H, d, J=7 . 0 HZ) ,
7.74(2H, d, J=8 . 4 Hz) , 7.95(2H, d, J=8 .4 Hz) , 8.73 (1H, s), 14.22 (1H, s).
IR(KBr) cm 1: 2963, 1749, 1631, 1565, 1470, 735. 6) Preparation of
6-(4-biphenylyl)-4-hydroxymethyl-2-isobutyl-2H-pyridazi n-3-one Following
the precedure of Example 1(8),
6-(4-biphenylyl)-4-carboxy-2-isobutyl-2H-pyridazin-3-one was reacted to
yield the titte tomipound as rrwhie sofid (yielckatbl6%). (Melting point:
146.4-147.5C 1H NMR(400MHz, CDC13)8: 1.01(6H, d, J=6.8 Hz), 2.32-2.43
(1%, Ay E3RBHL ¥ =622 1Rgh W 11 (2FNet DervaazR 74 (2H; Bar da zin
6.2Hz), 7.39 (1H, 100 t, J=7.3Hz), 7.48(2H, dd, J=7.4, 7.4Hz), 7.64(2H, d,
ISP M) TS0 [F D8 6H) 7. 741 H, T 9905y obt2R, Cal 5288
Hz). RSN i1 3431, 2961, 1647,1596, 1077, 769. 7) Preparation of
Melting point: 156.9-157.6°C
'"H NMR (400MHz, CDCls)3J:
1.04 (6H, d, J=6.6 Hz), 2.36-2.46(1H, m), 4.24(2H, d, J=7.4
Hz),7.41(1H,t,J=7.4Hz),7.49(2H,dd, J=7.4,7.4Hz), 7.65(2H,
d, J=7.0Hz), 7.74(2H, d, J=8.4Hz), 7.95(2H, d, J=8.4 Hz),
8.73(1H, s), 14.22(1H, s).

IR (KBr) cm™': 2963, 1749, 1631, 1565, 1470, 735.

6) Preparation of

6- (4-biphenylyl)-4-hydroxymethyl-2-isobutyl-2H-pyridazi

n-3-one

Following the procedure of Example 1(8),

6- (4-biphenylyl) -4-carboxy-2-isobutyl-2H-pyridazin-3-one
was reacted to yield the title compound as a while solid (yield:
15.6%) .
Melting point: 146.4-147.5°C
'H NMR (400MHz, CDCl3)3d:

1.01(6H, d, J=6.8 Hz), 2.32-2.43(1H, m), 3.13(1H, t, J=6.2

Hz),4.11(2H,d,J=7.4Hz),4.74(24,dd,J=1.2,6.2Hz), 7.39 (1H,



6-(4-biphenylyl)-2-isobutyl-4-methanesulfonyloxymethyl- 2H-pyridazin-3-one
Following the procedure of Example 1(9),
6-(4-biphenylyl)-4-hydroxymethyl-2-isb¥utyl-2H-pyridazin-3 -one was reacted
to yield the title compound as a colorless crystalline powder (yield: 79.3%).
Melting point: 121.3-122.0C 1H NMR(400MHz, CDC13)8: 1.01 (6H, d,
J=6.8Hz), 2.33-2.42 (1H, m), 3.18 (3H, s), 4.12 (2H, d, J=7.4 Hz), 5.30(2H,
d, J=1.2 h2), 3.89)(1H..u =74 Ha), 7-48(2Hdd, 57 .6/Hz) 64(2H. 7.0
J=7.4 Hz), 7.71(2H, d, J=8.4 Hz), 7.85-7.91(3H, m). IR(KBr) cm 1: 2964,
1658116107 136421165, 874,.529. 8) Prepgarationcof g=1.2Hz), 7.90 (2H,
6-(4-biphenylyl)-4-(4-tert-butoxycarbonyl-I-piperazinyl
methyl-24s8batyf-2H-pyridazin-3-one Following the procedure of Example
1(10), 101 6-(4-biphenylyl)-2-isobut I-4-methanesulfonylox%/methyl-2H-
pyridazin/3-Ghe and téhbityP12pip8aZinetarboxytaté Were® teacted to yield

the title compound as a yellow oil (yield: 87.7%) . 1H NMR(400MHz,
CDC13)8: 1.00 (6H, d, J=6.6Hz), 1.47 (9H, s), 2.30-2.43 (1H, m), 2.54 (4H,

7) Preparation of
6- (4-biphenylyl)-2-isobutyl-4-methanesulfonyloxymethyl-
2H-pyridazin-3-one
Following the procedure of Example 1(9),
6- (4-biphenylyl)-4-hydroxymethyl-2-isobutyl-2H-pyridazin-3
-one was reacted to yield the title compound as a colorless
crystalline powder (yield: 79.3%).
Melting point: 121.3-122.0°C
'"H NMR (400MHz, CDCl;)3:
1.01(6H, d, J=6.8Hz), 2.33-2.42(1H, m), 3.18(3H, s), 4.12(2H,
d, J=7.4Hz), 5.30(24, 4, J=1.2Hz), 7.39(1H, t, J=7.4Hz),
7.48(2H, dd, J=7.6 Hz), 7.64(2H, d, J=7.4 Hz), 7.71(2H, d,
J=8.4 Hz), 7.85-7.91(3H, m).

IR (KBr) cm™': 2964, 1658, 1610, 1354, 1165, 874, 529.

8) Preparation of
6- (4-biphenylyl)-4- (4-tert-butoxycarbonyl-l-piperazinyl
Jmethyl-2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),



t, J=4.9 Hz), 3.51(4H, t, J=4.9 Hz), 3.60(2H, d, J=1.4 Hz), 4.10(2H, d, J=7 .4
Hz), 7.38(1H, tt, J=1.4, 7 .2 Hz) , 7.47(2H, dd, J=7.4, 7.4Hz), 7.64(2H, d,
J=7.0Hz), 7.70(2H, d, J=8.6 Hz), 7.851%7.92 (3H, m) . Example 67
Preparation of 6-(4-biphenylyl)-2-isobutyl-4-(1-piperazinyl)methyl-
2H-pyridazin-3-one dihydrochloride Following the procedure of Example 2,
6-(4-biphenylyl)-4-(4-tert-butoxycarbonyl-l-piperazinyl)me
thyl-24spbutyd2iH-pyridazins3wne, was reactechtosyielbthel ditlercarmmpound -
asa colorless crystalline powder (yield: 51.5%). Melting point: 226.8-228.0C
1HINMR(400MH2 B MSO-d6)8t OX9F(BH, It In6:8 Hz)c2:25:2:36(a s mre
3.19(4H, br), 3.34(4H, t, J=5.1 Hz), 3.98(2H, s), 4.05(2H, d, J=7.1 Hz), 7.39
(1FPache? IRy kY @1 dd, =7 crmporpz) a7  f1 2 9020d L7 ig HE |
7.79 gZH, d, J=8.3 Hz), 7.99 (2H, d, J=8.3 Hz) , 8.29 (1H, s). IR(KBr) cm-1:

1653’1

f604, 1446, 771. Mass m/z: 402 (M+) Example 68 Preparation of
'"H NMR (400MHz, CDCls3)3d:
1.00(6H, d, J=6.6Hz), 1.47(9H, s), 2.30-2.43 (1H, m), 2.54 (4H,
t, J=4.9Hz), 3.51(4H, t, J=4.9Hz), 3.60(2H, d, J=1.4Hz),
4.10(2H, d, J=7.4Hz), 7.38(1H, tt, J=1.4, 7.2Hz), 7.47 (2H,
dd, J=7.4, 7.4Hz), 7.64(2H, d, J=7.0Hz), 7.70(2H, d, J=8.6

Hz), 7.85-7.92(3H, m).

Example 67
Preparation of
6- (4-biphenylyl)-2-isobutyl-4-(l-piperazinyl)methyl-
2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
6- (4-biphenylyl)-4-(4-tert-butoxycarbonyl-l-piperazinyl)me
thyl-2-isobutyl-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystallinepowder (yield: 51.5%).
Melting point: 226.8-228.0°C
'"H NMR (400MHz, DMSO-dg)3d:
0.97(6H, d, J=6.8 Hz), 2.25-2.36(1H, m), 3.19(4H, br),
3.34(4H, t, J=5.1 Hz), 3.98(2H, s), 4.05(2H, 4, J=7.1 Hz),

7.39(1H, t, J=7.3 Hz), 7.49(2H, dd, J=7.7, 7.7 Hz), 7.71(2H,



6-(4-biphenylyl)-2-isobutyl-4-(4-methyl-l-piperaziny
1)methyl-2H-pyridazin-3-one Following the procedure of Example 1(10),
6-(4-biphenylyl)-2-isobutyl-4-methaneX#fonyloxymethyl-2H- pyridazin-3-one
and 1-methylpiperazine were reacted to yield the title compound as a yellow
oil (yield: 68.2%). 1H NMR(400MHz, CDC13)8: 1.00 (6H, d, J=6. 6 Hz) ,
2.30-2.43 (1H, m) , 2.34 (3H, s) , 2.55 (4H, br), 2.65 (4H, br) , 3.61 (2H, d,
J=1.20Hz)=A.8042H, d..3=7.20 Hz), 638(BHit,)J=7.D bz} H].47,(2Heda, 827.5,
7.5Hz), 7.64 (2H,d, J=7.2Hz),7.70 (2H,d, J=8 .4 Hz) , 7 . 84 (1H, ),
7.90 @H,°d,1J58.4)Hz) . Example 69 Preparation of
6-(4-biphenylyl)-2-isobutyl-4-(4-methyl-I-piperaziny
1)RetRyr2HPyridazin-3-0né UthydroeRtoritiel 103 Following the procedure of
Example 4, 6-£A§bipnennyI)-2-isobutyI-4-(4-methy|-|-piperazinyl)meth

yES hybidazin-32

“Ohe’was reacted to yield the title compound as a colorless
crystalline powder (yield: 69.9%). Melting point: 262.2-263.6C 1H
NMR(400MHz, DMSO-d6)8: 0.97 (6H, d, J=6. 6 Hz) , 2.26-2.35 (1H, m) , 2.77

(3, 5dp 13 1@44H,

Preparation of
6- (4-biphenylyl)-2-isobutyl-4- (4-methyl-1l-piperaziny
l)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-biphenylyl)-2-isobutyl-4-methanesulfonyloxymethyl-2H-
pyridazin-3-one and l-methylpiperazine were reacted to yield
the title compound as a yellow oil (yield: 68.2%).
'"H NMR (400MHz, CDCl;)3:
1.00(eH, d, J=6.6Hz), 2.30-2.43(1H, m), 2.34(3H, s), 2.55(4H,
br), 2.65(4H, br), 3.61(2H, 4, J=1.2 Hz), 4.10(2H, d, J=7.2
Hz), 7.38(1H, t, J=7.3 Hz), 7.47(2H, dd, J=7.5, 7.5 Hz),
7.64(2H, 4, J=7.2 Hz), 7.70(2H, d, J=8.4 Hz), 7.84(1lH, s),

7.90(2H, d, J=8.4 Hz).

Example 69
Preparation of
6- (4-biphenylyl) -2-isobutyl-4- (4-methyl-1l-piperaziny

1l)methyl-2H-pyridazin-3-one dihydrochloride



br), 3.34 (4H, br) , 3.85 (2H, s) , 4.04 (2H, d, J=7. 1 Hz) , 7.39 (1H, t, J=7. 6
Hz), 7.49 (2H, dd, J=8. 0, 8. 0 Hz) , 7.71 (2H, d, J=8. 0 Hz), 7.78 (2H, d,
J=8.3 Hz), 7.89 (2H, d, J=8. 3 Hz) , 8193 (1H, S). IR(KBr) cm 1: 1652, 1607,
1465, 1050. Mass m/z: 416 (M+) Example 70 Preparation of
6-(4-biphenylyl)-4-N,N-bis(2-hydroxyethyl)aminomethy
1-2-isobutyl-2H-pyridazin-3-one Following the procedure of Example 1(10),
6-(4-biphenylybw2-ispbirtyl-4-raethanesufonyloxypiethyl;2H- pyridazin-3-one
and diethanolamine were reacted to yield the title compound as a yellow oil
(yield 162 4%k riH WMR{400MHZ, D €1 3)8me 8% (6H, ¢ 11=6.a6 Hzy | ) meth
2.30-2.43 (1H, m) , 2.73 (4H, t, J=4. 8 104 Hz) , 3. 67 (4H, t, J=4. 8 Hz) , 3.73
(2H, R YD YORE W1 IZ78 HEY STE38(A FE Y, B2 2 215 tra R HL /¢ rppend
7.2 Hz), 7.63(2H, d, J=7.4 Hz), 7.68(2H, d, J=8.2 Hz), 7.79gloH, s), 7.89(2H,
d 2F=82992) BXaiple 7 Preparaton gfer (vield: 69.9%).

65(&RiRenylyh:a-N.Nhis-hydroxyethy)aminomethy

'H NMR (400MHz, DMSO-dg)&:
0.97 (6H, d, J=6.6Hz), 2.26-2.35(1H, m), 2.77(3H, s), 3.10 (4H,
br), 3.34 (4H, br), 3.85(2H, s), 4.04 (2H, d, J=7.1Hz), 7.39 (1H,
t, J=7.6 Hz), 7.49(2H, dd, J=8.0, 8.0 Hz), 7.71(2H, d, J=8.0
Hz), 7.78(2H, d, J=8.3 Hz), 7.89(2H, d, J=8.3 Hz), 8.13(1H,
s) .

IR (KBr) cm™': 1652, 1607, 1465, 1050.

Mass m/z: 416 (M")

Example 70
Preparation of
6- (4-biphenylyl)-4-N,N-bis (2-hydroxyethyl)aminomethy
1-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-biphenylyl)-2-isobutyl-4-methanesulfonyloxymethyl-2H-
pyridazin-3-one and diethanolamine were reacted to yield the
title compound as a yellow o0il (yield: 62.4%).
'H NMR (400MHz, CDCls)3d:

0.99(6H, d, J=6.6 Hz), 2.30-2.43(1H, m), 2.73(4H, t, J=4.8



1-2-isobutyl-2H-pyridazin-3-one hydrochloride Following the procedure of
Example 4, 6-(4-biphenylyl)-4-N,N-bis(2-hydroxyethyl)aminomethyl-2-
isobutyl-2H-pyridazin-3-one was reaciéd to yield the titte compound as a
colorless crystalline powder (yield: 63.9%). Melting point: 218.3-218.6C 1H
NMR(400MHz, DMSO-d6)8: 0.98 (6H, d, J=6. 8 Hz) , 2.26-2.37 (1H, m) , 3.36
(4H, t, J=5.1 Hz), 3.85 (4H, t, J=5. 1 Hz), 4.08 (2H, d, J=7. 3 HZz), 4.48 (2H,
S), 7.4Q(LH31t63312, £3 bz}, B4, T ILTH3 H3), 4.72(2H,, dd, JF172,4
7.3Hz),7.81(2H, d, J=8.3 Hz) , 8.01 (2H, d, J=8.3 Hz), 8.52 (1H, s).
IR(KBI} )em 1: 1854111607, 18537 847) 769. 4n/Z2{El) dA03IEM+H20) Exéanple
72 105 Preparation of 6-(4-biphenylyl)-4-dimethylaminomethyl-2-isobutyl-2H
-pyridazii-88neFFolflowing e prdcéduretof Exafmdle27Hz) » 7.79 (1H, s),
6-(4-biphenylyl)-2-isobutyl-4-methanesulfonyloxymethyl-2H- pyridazin-3-one
was réa%?eé% yl%1d ﬁétiﬁe%%hpound as a yellow oil (yield: 87.7%). 1H
NMR(400MHz, CDC13)8:

Example 71
Preparation of
6- (4-biphenylyl)-4-N,N-bis (2-hydroxyethyl)aminomethy
1-2-isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6- (4-biphenylyl)-4-N,N-bis (2-hydroxyethyl)aminomethyl-2-
isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 63.9%).
Melting point: 218.3-218.6°C
'"H NMR (400MHz, DMSO-ds)3d:
0.98(6H, d, J=6.8 Hz), 2.26-2.37(1H, m), 3.36(4H, t, J=5.1
Hz), 3.85(4H, t, J=5.1 Hz), 4.08(2H, 4, J=7.3 Hz), 4.48(2H,
s), 7.40(1H, tt, J=1.2, 7.3 Hz), 7.49(2H, dd, J=7.3 Hz),
7.72(2H, dd, J=1.2, 7.3 Hz), 7.81(2H, 4, J=8.3 Hz), 8.01(2H,
d, J=8.3 Hz), 8.52(1H, s).
IR (KBr) cm™': 1654, 1607, 1053, 847, 769.

m/z (EI): 403 (M"-H,0)

Example 72



1.00 (6H, d, J=6. 6 Hz) , 2.36(6H, S) , 2.29-2 .43 (1H, m), 3.52 (2H, d, J=1.0
Hz), 4.10 (2H, d, J=7.2 Hz) , 7.37 (1H, t, J=7.4 Hz) , 7.46 (2H, dd, J=7.4, 7.4
Hz), 7.63 (2H, d, J=7.2 Hz) , 7.68 (2H9, J=8.4 Hz), 7.85 (1H, s), 7.92(2H,
d, J=8.4 Hz). Example 73 Preparation of
6-(4-biphenylyl)-4-dimethylaminomethyl-2-isobutyl-2H -pyridazin-3-one
hydrochloride Following the procedure of Example 4,

6-(4-biphemylyb r4-dimgthytaminomethyl-2-isobutyl-2H- pyridazin-3-one was
reacted to yield the title compound as colorless flakes (yield: 58.2%). Melting
point: 243.9{244 1chEHN VR (400MEHz tDMS01ide)8: 098 {(6H 1 dpi=6y6 +2) ,
2.26-2.37 (1H, m) , 2.83 (6H, s) , 4.03 (2H, 106 d, J=7. 1 Hz) , 4.30 (2H, s),
7.39 (1H,®Y=1022713 FzP1.49(2H, dd, J=7.3, 7.3 Hz), 7.72(2H, dd, J=1.2,
7.1 Hz), 7.81(2H,, d, J=8. 8 Hz) , 8.02 (2H, d, J=8. 6 Hz) , 8.57 (1H, s)

IR(KBr) chi1? 164791604, R466°T468, 2055 MBS m/z: 361 (M+) Example
74;_Rienaration of 4+(4-Jert:hytoxycarbonyll-piperazinymethyl8:3:9 oy -

pyridazin-3-one was reacted to yield the title compound as a

yvellow oil (yield: 87.7%).

'"H NMR (400MHz, CDCl3)3:
1.00(6H, d, J=6.6Hz), 2.36(6H, s), 2.29-2.43(1H, m), 3.52(2H,
d, J=1.0 Hz), 4.10(2H, 4, J=7.2 Hz), 7.37(1H, t, J=7.4 Hz),
7.46(2H, dd, J=7.4, 7.4 Hz), 7.63(2H, d, J=7.2 Hz), 7.68(2H,

d, J=8.4 Hz), 7.85(1H, s), 7.92(2H, d, J=8.4 Hz).

Example 73
Preparation of
6- (4-biphenylyl) -4-dimethylaminomethyl-2-isobutyl-2H
-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6- (4-biphenylyl) -4-dimethylaminomethyl-2-isobutyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless flakes (yield: 58.2%).
Melting point: 243.9-244.1°C
'"H NMR (400MHz, DMSO-ds)3d:

0.98(6H, d, J=6.6Hz), 2.26-2.37(1H, m), 2.83(6H, s), 4.03 (24,



hloro-4-methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one Following the
procedure of Example 1(10),
6-(3-chloro-4-methoxyphenyl)-2-isobutyf-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate were
reacted to yield the titte compound as a yellow oil (yield: 89.0%). 1H
NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 8 Hz) , 1 .47 (9H, s) , 2.27-2 .40
(1H, m) g2:62 @, 4 Jxd(912)),, 3150 441 |, J=pIOH2),, B.5 7 £3H,1d 43=4,
Hz), 3.96(3H, s), 4.07(2H, d, J=7.2 Hz), 7.00(1H, d, J=8.6 Hz), 7. 66 (1H,
dd, J=2.4,8:6.Blz) | 737441H, 1, J2A B3 HZY4 7 .86 {1H, d,.-J=2.4)Hz)..Bxanhple
75 Preparation of 107 6-(3-chloro-4-methoxyphenyl)-2-isobutyl-4-(1-piperaz
inyl)nfethy =2 Hepyridazif-3Lénétihgdrothfortdé! Hollotving the prétedure of
Example 2, 4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-chloro-
4-ﬁét§%§§/pﬁ@nﬁ)-ﬁ§lé3bu ?%pgﬁ §Zinl§-%%’e Wwa8%eacted to yield the title

c ound as hite solid (yield: 70.2%) Melting point: 203.6-204.5C 1H
N‘RI\{/IQRB 40‘"6%/%2,%%\%\/#?65@6)8:

Example 74
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-c
hloro-4-methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-(3-chloro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 89.0%).
'H NMR (400MHz, CDCl3)3d:
0.98(6H, d, J=6.8Hz), 1.47(9H, s),2.27-2.40(1H, m), 2.52 (4H,
t, J=4.9 Hz), 3.50(4H, t, J=5.0 Hz), 3.57(2H, 4, J=1.4 Hz),
3.96(3H, s), 4.07(2H, 4, J=7.2 Hz), 7.00(1H, 4, J=8.6 Hz),
7.66(1H, dd, J=2.4, 8.6 Hz), 7.74(1H, t, J=1.3 Hz), 7.86(1H,

d, J=2.4 Hz).

Example 75

Preparation of



0.95(6H, d, J=6.6 Hz), 2.20-2.34(1H, m), 3.14(4H, br), 3.31(4H, t, J=5.2 Hz),
3.93(5H, s), 4.01(2H, d, J=7.0 Hz), 7.26 (1H, d, J=8. 8 Hz) , 7.84 (1H, dd,
J=2.4,8.6Hz), 7.91 (1H, d, J=2.4 HEY, 8.19(1H, s). IR(KBr) cm 1: 1654,
1608, 1507, 1289, 1065. Mass m/z: 390(M+), 392(M+). Example 76
Preparation of 6-(3-chloro-4-methoxyphenyl)-2-isobutyl-4-(4-methyl-
1-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure of Example

1(10), 6-(3-ctderordanethioxypheny)-2-<sghutyb4-methangsulfonyleiperaz
xymethyl-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield
the title conmpbuneitay &-yeitow oil ¢yieidi - 76196).d108 4 FPNMR@OBMHZ,
CDC13)8: 0.98 (6H, d, J=6. 6 Hz) , 2.28-2.40 (1H, m), 2 .33 (3H, s) , 2.53
(4H, br) F2B3pHHEN Br)t Bes@@PE I . 277 X3 0B{3H 28), 4.06(2H, d J=7.2
Hz), 7.01(1H, d, J=8.6 Hz), 7.67(1H, dd, J=2.2, 86Hz) 7.72 1H

7. 86(£AAr 5255 A5y B BYelﬁ Brésaratiohvor) methyl- nioro-

643é%¥ %&ép gg%%wpyenggbug§%ngﬁl4§%£Hg¥§% 3-one was reacted

to yield the title compound as a white solid (yield: 70.2%).

Melting point: 203.6-204.5°C

'"H NMR (400MHz, DMSO-dg)3d:
0.95(6H, d, J=6.6 Hz), 2.20-2.34(1H, m), 3.14(4H, br),
3.31(4H, t, J=5.2 Hz), 3.93(5H, s), 4.01(2H, 4, J=7.0 Hz),
7.26(1H, d, J=8.8 Hz), 7.84(1H, dd, J=2.4, 8.6 Hz), 7.91(1H
d, J=2.4 Hz), 8.19(1H, s).

IR (KBr) cm™': 1654, 1608, 1507, 1289, 1065.

Mass m/z: 390 (M"), 392 (M").

Example 76
Preparation of
6- (3-chloro-4-methoxyphenyl)-2-isobutyl-4- (4-methyl-
l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-chloro-4-methoxyphenyl) -2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:

76.1%) .



1-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following the
procedure of Example 4,
6-(3-chloro-4-methoxyphenyl)-2-isobutyf-4-(4-methyl-I-pipe
razinyl)methyl-2H-pyridazin-3-one was reacted to yield the title compound
asa colorless crystalline powder (yield: 67.5%). Melting point: 235.8-236.7C
1H NMR(400MHz, DMSO-d6)8: 0.94 (6H, d, J=6. 6 Hz) , 2.25-2.32 (1H, m) ,
2.7 (3K, (@oosuls, (4dbhcbr),s3.36(4H, br), 3.88(2H, s), 3.93(3H, s), 4.01(2H,
d, J=7.0 Hz), 7.26(1H, d, J=8.6 Hz), 7.83(1H, dd, J=2.2, 8.6 Hz), 7.91 (1H,
d, J=2.29K258.12 (4.9 HIR(KBrreém21:4D633,, 160821507 31289, ,10643 (4H,
Mass m/z: 404(M+), 406(M+). 109 Example 78 Preparation of
4-N,Npbis(2-h§alfaxyeifylyamineifethyl-6.(3-cAlBFd-4-m 20 (3H, s), 4.06 (2H,

ethoxyphenyl)-2-isobut I-2H-%ridazin-3_-on(6e Followin thejngrocedure_of
Exarﬁ%le“ﬁ oY, 64{3-chlordi4-Hethioxyphendl) F-sobuti/4-Hethiestfongto

)gymeghyé-@pyrigg;gl(— one en_d i%’] Iargin%lvgrg r%a tgd to yield the
title compound as a'yellow ol (ield: 79.6%). 1H NMR(400MHz, CDC13)8:
Example 77
Preparation of
6- (3-chloro-4-methoxyphenyl) -2-isobutyl-4- (4-methyl-
l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
6- (3-chloro-4-methoxyphenyl) -2-isobutyl-4- (4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystallinepowder (yield: 67.5%).
Melting point: 235.8-236.7°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94(6H, d, J=6.6Hz), 2.25-2.32(1H, m), 2.77(3H, s), 3.15(4H,
br), 3.36(4H, br), 3.88(2H, s), 3.93(3H, s), 4.01(2H, d,
J=7.0 Hz), 7.26(1H, d, J=8.6 Hz), 7.83(1H, dd, J=2.2, 8.6
Hz), 7.91(1H, d, J=2.2 Hz), 8.12(1lH, s).
IR(KBr) cm™': 1653, 1608, 1507, 1289, 1064.

Mass m/z: 404 (M"), 406(M").



0.96(6H, d, J=6. 6 Hz) , 2.28-2.39 (1H, m), 2.71 (4H, t, J=4.9 Hz), 3.66 (4H,
t,J=4.9 Hz),3.70 (2H, s) , 3.94 (3H, s) , 4.07 (2H, d, J=7.4 Hz), 6.98(1H, d,
J=8.8 Hz), 7.68(1H, dd, J=1.8, 8.7 HZ)97.72 (1H, s), 7.85 (1H, d, J=2.1 Hz).
Example 79 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(3-chloro-4-m
ethoxyphenyl)-2-isobutyl-2H-pyridazin-3-one hydrochloride Following the

procedure of Example 4,
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(3-chloro-4-methoxy phenyl)
-2-isobuty:2#-pyaidazm-Bfone was reacted to yield the title compound asa
colorless crystalline powder (yield: 60.1%). Melting point: 153.0-153.5C 110
1H NMR((Z00MH2 1D IS OYE8)82 0795 gM 2t 1 1eBe6 ) - 2. 23-Z B4 M, Y,
3.34 (4H, t, J=5.1 Hz), 3.83(4H, t, J=5.1 Hz), 3.94(3H, s), 4.04(2H, d, J=7.1
Hz) , 4.48 B SPP 28 (1H, o, SFE8'8 Hz)’ 7 BEALPR A JE24° 8.6 Hz),
7.94(1H, d, J72.4 Hz), 8.45(1H, s), IR%KQQ em }ng%%SZL (]1%97, 1508, 1421,

t
1293, 1062. I\/(I)assn%/zt: 39 EISA+?H%6 Examp?e Preparation of

6-(3-chloro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and diethanolamine were reacted
to yield the title compound as a yellow oil (yield: 79.6%).
'"H NMR (400MHz, CDCls)3:
0.96(6H, d, J=6.6 Hz), 2.28-2.39(1H, m), 2.71(4H, t, J=4.9
Hz), 3.66(4H, t, J=4.9Hz), 3.70(2H, s), 3.94(3H, s), 4.07 (2H,
d, J=7.4 Hz), 6.98(1H, d, J=8.8 Hz), 7.68(1lH, dd, J=1.8,

8.7 Hz), 7.72(1H, s), 7.85(1H, 4, J=2.1 Hz).

Example 79
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3-chloro-4-m
ethoxyphenyl)-2-isobutyl-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3-chloro-4-methoxy
phenyl) -2-isobutyl-2H-pyridazin-3-onewas reactedtoyieldthe
titlecompoundasacolorlesscrystallinepowder (yield: 60.1%).

Melting point: 153.0-153.5°C



6-(3-chloro-4-methoxyphenyl)-4-dimethylaminomethyl-2
-isobutyl-2H-pyridazin-3-one Following the procedure of Example 7,
6-(3-chloro-4-methoxyphenyl)-2-isobuti#-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one was reacted to yield the titte compound as a
yellow oil (yield: 84.8%). 1H NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 6 Hz)
, 2.31-2.39 (1H, m) , 2 .35 (6H, s) , 3.50 (2H, s), 3.95(3H, s), 4.07(2H, d,
J=§.AMz),46.896LH, duds88.)l2), 7.70(1H, dd, J=1.4, 8.6 Hz), 7.88(1H, d,
J=1.4 Hz). Example 81 Preparation of
6-(3-¢hlérotdEmethoXxyphényhr4-dimethyladdindmethyl-218% (4H, t, J=5.1
-isobutyl-2H-pyridazin-3-one hydrochloride Following the procedure of
Exampie 4,%-¢3-thibro-4-diethdxypheny) 4t ditettiylandinBmetAyl-2-isébl- 1
tyI-2H-pgridazin-3-one was reacted to yield the title COT%(@O% asa v&lgié[e4

solid (yikrd69.296) MEhting goint: 218 671%. 3¢ 41 N ,
DMSQ-QG%i)o.gg (6H, gﬁd;)g,"f_ %zé ﬁ’zgz’z)-fz.sg_gy(&rp) ,2.81 (6H, s), 3.94

(3H, s, 4.04(2H, d; I= 28(1H, d, J=8.8 "Hz), 7.87(1H,
ddr )z 2) 8:8:H2),1/699(1H.689=2.2d42), 1421, 1293, 1062.

Mass m/z: 391 (M"-H,0)
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Example 80
Preparation of
6- (3-chloro-4-methoxyphenyl)-4-dimethylaminomethyl-2
—-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6- (3-chloro-4-methoxyphenyl) -2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 84.8%).
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.6Hz), 2.31-2.39(1H, m), 2.35(6H, s), 3.50(2H,
s), 3.95(3H, s), 4.07(24, 4, J=7.2 Hz), 6.99(1H, d, J=8.6

Hz), 7.70(1H, dd, J=1.4, 8.6 Hz), 7.88(1H, d, J=1.4 Hz).

Example 81
Preparation of

6- (3-chloro-4-methoxyphenyl)-4-dimethylaminomethyl-2



8.53 (1H, s). IR(KBr) cm 1: 1652, 1608, 1508, 1289, 1064. Mass m/z:
349(M+), 351(M+). Example 82 Preparation of
6-(4-fluoro-3-methylphenyl)-2-isobutyL 4L (4-methyl-1
-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of ethyl
2-ethoxycarbonyl-4-(4-fluoro-3-methylphenyl)-2-hydroxy- 4-oxobutanoate
Following the procedure of Example 1(3), 5-acetyl-2-fluorotoluene was
reacted te yield the titlen compount: as pale yellow psisms ¢iakd: 95.9%). 112
1H NMR(400MHz, CDC13)8: 1.30(6H, t, J=7.1 Hz), 2.33(3H, d, J=1.7 Hz),
3.79(2H, By 1 426 (ItH t& ¢, $BdcEH g, J=L7 . ExEwp, 12£.08,(1H, dd, J=8.8, 8.8
Hz) , 7.78-7.85 (2H, m) 2) Preparation of
A%afBosh éqmoﬂﬁﬁfbeﬁhﬁéwéfﬁyly 2FEpYRdazIASORE Follawig #ibu
procedure of Example 1(4),

2 ‘éifﬁoi%a%éﬁﬁ% A4- fﬁm%%%%tﬁ%%%%% 3aroxy 4 oxobtitanBRme
was reactec d to gepltolpe t|tle ggr:npé)é{ng% as a pale

Melting point: 213.6-214.3°C

'"H NMR (400MHz, DMSO-dg)3:
0.95(6H, d, J=6.8Hz), 2.22-2.34(1H, m), 2.81 (6H, s), 3.94 (3H,
s), 4.04(2H, d, J=7.1Hz), 4.27(2H, s), 7.28(1H, d, J=8.8
Hz), 7.87(1H, dd, J=2.2, 8.8 Hz), 7.95(1H, d, J=2.2 Hz),
8.53(1H, s).

IR(KBr) cm™': 1652, 1608, 1508, 1289, 1064.

Mass m/z: 349 (M"), 351(M").

Example 82
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (4-methyl-1
-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of ethyl
2-ethoxycarbonyl-4-(4-fluoro-3-methylphenyl)-2-hydroxy-
4-oxobutanoate
Following the procedure of Example 1(3),
5-acetyl-2-fluorotoluene was reacted to yield the title

compound as pale yellow prisms (yield: 95.9%).



yellow crystalline powder (yield: 88.9%). Melting point: 213.6-214.3C 1H
NMR(400MHz, DMSO-d6)8: 2.51(3H, d, J=1.7 Hz), 7.26 (1H, dd, J=9.1, 9.1
Hz), 7.77-7.81(1H, m), 7.89(1H, d, JF7% Hz), 8.49(1H, s), 13.99(1H, br). 3)
Preparation of 6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyrida
zin-3-one Following the procedure of Example 1(5),
4-carboxy-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one was reacted to

yield the title aempound as 8 pale yellow crystalline powder (yield: 76.8%).
1H NMR(400MHz, CDC13)8: 113 2. 35 (3H, d, J=2. 0 Hz) , 3.99 (3H, s) , 7.10
(1H, dd 33=819, 8,97Hz) 1 HBE8,7 BB HHm)d,7 SOLIHHE,) J=3.3/PI£¥18.81,
(1H, s) . 4) Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-
methéxycarbBnyi-2Hpytidezin-Stone Fdlldwwing the précedtfe of Bxample ©
1(6), 6-(4-fluoro-3-meth?/l henyl)-2-methoxycarbonyl-2H-pyridazin -3-one
was r%%&ted%o@ié?d the ﬁ%e CIB)rnpound as pale yellow prisms (yield: 86.3%).

Mefting.point. (1.4:73:8C
4-carboxy-6-(4-fluoro-3-methylphenyl) -2H-pyridazin-3-on
e
Following the procedure of Example 1(4), ethyl
2-ethoxycarbonyl-4-(4-fluoro-3-methylphenyl)-2-hydroxy-4-
oxobutanoate was reacted to yield the title compound as a pale
yellow crystalline powder (yield: 88.9%).
Melting point: 213.6-214.3°C
'"H NMR (400MHz, DMSO-dg)3d:
2.51(3H, 4, J=1.7 Hz), 7.26(1H, dd, J=9.1, 9.1 Hz),
7.77-7.81(1H, m), 7.89(1H, 4, J=7.3 Hz), 8.49(1lH, s),
13.99(1H, br).
3) Preparation of
6- (4-fluoro-3-methylphenyl) -4-methoxycarbonyl-2H-pyrida
zin-3-one
Following the procedure of Example 1(5),
4-carboxy-6- (4-fluoro-3-methylphenyl) -2H-pyridazin-3-one
was reacted to yield the title compound as a pale yellow
crystalline powder (yield: 76.8%).

'H NMR (400MHz, CDCls)8&:



1H NMR(400MHz, CDC13)8: 0.99(6H, d, J=6.8 Hz), 2.31-2.42(1H, m),
2.35(3H, d, J=2.0 Hz), 3.98 (3H, s), 4.12 (2H, d, J=7.3 Hz) , 7.10 (1H, dd,
J=8. 8, 8.8 Hz), 7.57-7.65(2H, m), 8.21¢1H, s). 5) Preparation of
4-carboxy-6-(4-fluoro-3-methylphenyl)-2-isobutyl-2H-pyr idazin-3-one
Following the procedure of Example 1(7),
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methoxycarbonyl-2
H-pyridazin3:pne, wasreacted, ta yiedd #re tithe, compound, asd pate yedovg . 9
needles (yield: 90.0%). Melting point: 129.3-132.1C 1H NMR(400MHz,
CDC13)8: 1.0266H, d2J26.8 Kz), 2.383-2144(kH, An)] 237BH, d, 3201 Hz), -
4.21(2H, d, J=7.3 Hz), 7.13(1H, dd, J=8.8, 8.8 Hz), 114 7.64-7.71(2H, m),
8.6B FEHPSY 2 IRIKBA 14T 7420536, 537 VAP = D NidssamiZ FOUNI) B)
Preparation of 6-(4-fluoro-3-methylphenyl)-4-hydroxymethyl-2-isobutyl-
2HSPYHERZR-LERE Fotidwing the bréced reof Example 1(8),

4-carboxy:61(f;flugro-3snetlylphenyl)- 2-isoputyl-.2H-pyyida
6-(4-fluoro-3-methylphenyl) -2-methoxycarbonyl-2H-pyridazin

-3-one was reacted to yield the title compound as pale yellow

prisms (yield: 86.3%).

Melting point: 71.4-73.8°C

'H NMR (400MHz, CDCls)d:
0.99(6H, d, J=6.8 Hz), 2.31-2.42(1H, m), 2.35(3H, d, J=2.0
Hz), 3.98(3H, s), 4.12(2H, 4, J=7.3 Hz), 7.10(1H, dd, J=8.8,
8.8 Hz), 7.57-7.65(2H, m), 8.21(1H, s).

5) Preparation of
4-carboxy-6-(4-fluoro-3-methylphenyl)-2-isobutyl-2H-pyr
idazin-3-one

Following the procedure of Example 1(7),
6-(4-fluoro-3-methylphenyl) -2-isobutyl-4-methoxycarbonyl-2

H-pyridazin-3-one was reacted to yield the title compound as

pale yellow needles (yield: 90.0%).

Melting point: 129.3-132.1°C

'H NMR (400MHz, CDCl3)3d:
1.02(6H, d, J=6.8 Hz), 2.33-2.44(1H, m), 2.37(3H, d, J=2.0

Hz), 4.21(24, 4, J=7.3 Hz), 7.13(1H, dd, J=8.8, 8.8 Hz),



zin-3-one was reacted to yield the title compound as colorless needles (yield:
24.7%). Melting point: 107.4-110.4C 1H NMR(400MHz, CDC13)8: 0.99(6H,
d, J=6.6 Hz), 2.29-2.40(1H, m), 2.35(3H d, J=1.7 Hz), 3.14 (1H,t, J=5.9
Hz), 4.08 (2H, d, J=7. 6 Hz) , 4.71 (2H, d, J=5.9 Hz), 7.08 (1H, dd, J=8.8,
8.8 Hz), 7.56-7.65(3H, m). IR(KBr) cm 1: 3401, 1658, 1648, 1618, 1602,
1501. Mass m/z: 290(M+). 7) Preparation of
6-(4-fluaro-3-methyipheny))-2-ischutyl-4smethanesulfony
loxymethyl-2H-pyridazin-3-one Following the procedure of Example 1(9),
6-1&-fiipro-3=methylphényl)-@3hydrioxgmethyR2-isobutyl-2H- pyridazin-3-one
was reacted to yield the title compound as 115 colorless needles (yield:
o11a96). Mélting(foiMt) 114.6-117.1C 1H NMR(400MHz, CDC13)8: 0.99 (6H,
d, J=6. 8 Hz) , 2,29-2.40 (1H, m), 2 .36 (3H, s), 3.17(3H, s), 4.08(2H, d,
127 6 P B 27 § =15 Hz), 7.09 (1H, dd, J=8.9, 8.9 Hz) ,

700 BN M L My Yok 17 SRR AR A0 -

2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-6-(4-fluoro-3-methylphenyl)-2-isobutyl-2H-pyrida
zin-3-one was reacted to yield the title compound as colorless
needles (yield: 24.7%).
Melting point: 107.4-110.4°C
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.6 Hz), 2.29-2.40(1H, m), 2.35(3H, 4, J=1.7
Hz), 3.14(1H, t, J=5.9 Hz), 4.08(2H, d, J=7.6 Hz), 4.71(2H,
d, J=5.9 Hz), 7.08 (1H, dd, J=8.8, 8.8 Hz), 7.56-7.65(3H,
m) .
IR (KBr) cm™': 3401, 1658, 1648, 1618, 1602, 1501.
Mass m/z: 290 (M").
7) Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfony
loxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
6- (4-fluoro-3-methylphenyl)-4-hydroxymethyl-2-isobutyl-2H-

pyridazin-3-one was reacted to yield the title compound as



Mass m/z: 368(M+). 8) Preparation of
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(4-methyl-I-pi
perazinyl)methyl-2H-pyridazin-3-one HRéllowing the procedure of Example
1(10), 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield
the title compound as a slightly yellow oil (yield: 79.1%). 1H NMR(400MHz,
Cb1:3)8:0:98.661d,0d sJ=6.18 Hr) ,£.243.40 (1H, m) , 2 .32 (3H, s) , 2.36
(3H, d, J=2.0Hz), 2.51 (4H, br) , 2.62 (4H, br) , 3.58 (2H, d, J=1.5 Hz),
4)04(2Hnd, 9=1:3Hz),12.09-(1H] dbcJ=8.8, 8.8 Hz), 7.58 (1H, ddd, J=2. 0, 4.
9,8.8Hz),7.64 (1H, dd, J=2. 0, 7.3 Hz), 7.73(1H, t, J=1.5 Hz). IR(Neat) cm

EGEQRIGOQMﬁBOSCMéSQ%/z 372(M+). 116 Example 83 Preparation of
6 -(4-fluoro-3-methylphenyl)-2-isobutyl-4-

e oA BB e 7

procegdure,ofexample 4._7 ¢ 1), 5.27 (28, d, J=1.5 Hz), 7.09 (1H,
dd, J=8.9, 8.9Hz), 7.56-7.69(2H, m), 7.75(1H, t, J=1.5Hz).
IR(KBr) cm™': 1656, 1611, 1505, 1354, 1166.
Mass m/z: 368 (M").
8) Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (4-methyl-1-pi
perazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a slightly yellow oil
(yield: 79.1%).
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.8Hz), 2.27-2.40(1H, m), 2.32(3H, s), 2.36(3H,
d, J=2.0 Hz), 2.51(4H, br), 2.62(4H, br), 3.58(2H, d, J=1.5
Hz), 4.07(24, 4, J=7.3 Hz), 7.09 (1H, dd, J=8.8, 8.8 Hz),
7.58(1H, ddd, J=2.0, 4.9, 8.8 Hz), 7.64(1H, dd, J=2.0, 7.3
Hz), 7.73(1H, t, J=1.5 Hz).
IR (Neat) cm': 1652, 1609, 1503.

Mass m/z: 372 (M").



6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(4-methyl-I-piper
azinyl)methyl-2H-pyridazin-3-one was reacted to yield the title compound as
colorless prisms (yield: 95.9%). Meltind%oint: 234.8-237.4C (dec.) 1H
NMR(400MHz, DMSO-d6)8: 0.93(6H, d, J=6.8 Hz), 2 .19-2 .30 (1H, m),
2.32(3H, d, J=2.0 Hz), 2.81(3H, s), 2.89-3.62(10H, brm), 4.00(2H, d, J=7.3
Hz), 7.29 (1H, dd, J=9.0, 9. 0 Hz) , 7.72-7.78 (1H, m), 7.83 (1H, dd, J=2.4,
7.6 Hz), 8.31(1H, brs). IR(KBr) cm 1: 1660, 1609, 1504. Example 84
Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methylamino
mietayls2H4-pidazin-3-one Following the procedure of Example 9(4),
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox 117
ymethyl-ZHgRrigRziR3-6re was reacted to yield the title compound as a
pale yellow oi4| ( if:ld: 96.%%). 1H NI\%R(4OOMI2—|Z, CDC13 8:40.98(6H, d, Jl:61.8
H2), 1.65(TH by, 29623 U3 H: W} "2 AR o520 Fir) 2 SA(3A-B) |
3.77(2H, d, J=1.2 Hzgl, 4,07(2H, d, J=7.3 Hz), 7.07 €LH, dd, J=8.8, 8.8 Hz),
7.54-7.63CH m), 7.64(H T, J21.2 HZ) YT CAFTTITene
dihydrochloride
Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (4-methyl-1-piper
azinyl)methyl-2H-pyridazin-3-one was reacted to yield the
title compound as colorless prisms (yield: 95.9%).
Melting point: 234.8-237.4°C (dec.)
'"H NMR (400MHz, DMSO-dg)§:
0.93(6H, d, J=6.8 Hz), 2.19-2.30(1H, m), 2.32(3H, d, J=2.0
Hz), 2.81(3H, s), 2.89-3.62(10H, brm), 4.00(2H, d, J=7.3
Hz), 7.29(1H, dd, J=9.0, 9.0Hz), 7.72-7.78 (1H, m), 7.83 (1H,
dd, J=2.4, 7.6 Hz), 8.31(1H, brs).

IR (KBr) cm™*: 1660, 1609, 1504.

Example 84
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methylamino
methyl-2H-pyridazin-3-one
Following the procedure of Example 9(4),

6-(4-fluoro-3-methylphenyl) -2-isobutyl-4-methanesulfonylox



IR(Neat) cm 1: 3306, 1653, 1605, 1507. Mass m/z: 303(M+). Example 85
Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methylamino
methyl-2H-pyridazin-3-one hydrochloddé Following the procedure of Example
4, 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methylaminomethyl
-2H-pyridazin-3-one was reacted to yield the title compound as colorless
prisms (yield: 86.6%). Melting point: 196.8-199.7C 1H NMR(400MHz,
DM&©Ord6)82 0-93 (BH 26 3=6.-8H2) was 192 e (lHomy) i 2132 (8H, 8) 265
(3H, s),4.02 (2H, d, J=7.3 Hz),4.12 (2H, s), 7.31 (1H, dd, J=8.5, 8.5 Hz) ,
7 JpI8 @A Hyamy, FBG 783 (b, m) ] 8(32€1H; sYdR{KBr) cm 1: 2722,
1652, 1615, 1505. 118 Example 86 Preparation of

4-(@-BeRAAL Biperaimfymethyl-6-(4-fluoro-3-methy
Iphena/l)-z-isobutyl-zH-pyridazin-3-one FoIIowin% the procedure of Example

1(10)” 6@ rlisroZ3-ethyfohnyl)-2-:i8880fy-4mkthanésulfonytox B ™ -
ymethyl-2H-pyridazin-3-one,and 1-bepzylpipgrazinewere, ;1 5y,

4.07 (24, d, J=7.3 Hz), 7.07(1H, 4d, J=8.8, 8.8 Hz),
7.54-7.63(2H, m), 7.64(1H, t, J=1.2 Hz).
IR (Neat) cm™': 3306, 1653, 1605, 1507.

Mass m/z: 303 (M").

Example 85
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methylamino
methyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methylaminomethyl
-2H-pyridazin-3-one was reacted to yield the title compound
as colorless prisms (yield: 86.6%).
Melting point: 196.8-199.7°C
'"H NMR (400MHz, DMSO-dg)3:
0.93(6H, d, J=6.8Hz), 2.19-2.31(1H, m), 2.32(3H, s), 2.65(3H,
s), 4.02(24, 4, J=7.3 Hz), 4.12(2H, s), 7.31(1H, dd, J=8.5,
8.5 Hz), 7.72-7.78(1H, m), 7.80-7.85(1H, m), 8.32(1lH, s).

IR(KBr) cm™': 2722, 1652, 1615, 1505.



reacted to yield the title compound as a pale yellow oil (yield: 98.6%) . 1H
NMR(400MHz, CDC13)8: 0.97 (6H, d, J=6. 8 Hz) , 2.29-2 .39 (1H, m) , 2. 36
(3H, d, J=1.7 Hz), 2.55(4H, br), 2.61(¥4, br), 3.55(2H, s), 3.57(2H, d, J=1.2
Hz), 4.06(2H, d, J=7.6 Hz), 7.09(1H, dd, J=8.9, 8.9 Hz), 7.23-7.34(5H, m),
7.51(1H, ddd, J=2.4, 4.8, 8.9 Hz), 7.63 (1H, dd, J=2.4, 7.2 Hz), 7.72 (1H, s).
IR(Neat) cm -1 : 1652, 1608, 1505. Mass m/z: 448(M+). Example 87
Preparation of 4-(4-benzyl-l-piperazinyl)methyl-6-(4-fluoro-3-methy
Iphenyl)-2-isobutyl-2H-pyridazin-3-one dihydrochloride 119 Following the
procedpte of Example 4,
4-(4-benzyl-l-piperazinyl)methyl-6-(4-fluoro-3-methylpheny
1)-2-isobuRfiSA3 itz 8-one was reacted to yield the title compound as

colorless needles (yield: 95.3%). Melting point: 259.1-263.1C (dec,) 1H
NMR(4ooﬁﬁ%fﬁ?\ﬁ§él-aé)_é?lé?§§a(é|¥ﬁ%?h@%F%W—]Iz_)6,_é.Al_7§é}2@r@_ TRy

2.32(0H. $,2,8% 4. D329 350008} A 09CH, 0. 973 o),

Following the procedure of Example 1(10),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and l-benzylpiperazine were
reacted to yield the title compound as a pale yellow oil (yield:
98.6%) .
'"H NMR (400MHz, CDCls)3:
0.97(6H, d, J=6.8 Hz), 2.29-2.39 (1H, m), 2.36(3H, d, J=1.7
Hz), 2.55(4H, br), 2.61(4H, br), 3.55(2H, s), 3.57(2H, d,
J=1.2 Hz), 4.06(2H, d, J=7.6 Hz), 7.09(1H, dd, J=8.9, 8.9
Hz), 7.23-7.34(5H, m), 7.51(1H, ddd, J=2.4, 4.8, 8.9 Hz),
7.63(1H, dd, J=2.4, 7.2 Hz), 7.72(1H, s).
IR (Neat) cm™ : 1652, 1608, 1505.

Mass m/z: 448 (M").

Example 87
Preparation of
4-(4-benzyl-l-piperazinyl)methyl-6-(4-fluoro-3-methy
lphenyl)-2-isobutyl-2H-pyridazin-3-one

dihydrochloride



brs), 4.38(2H, brs), 7.29(1H, dd, J=9.0, 9.0 Hz), 7.43-7.48(3H, m),
7.59-7.65(2H, m), 7.72-7.77(1H, m), 7.79-7.84(1H, m), 8.35(1H, brs).
IR(KBr) cm 1: 1660, 1618, 1612, 14531¥xample 88 Preparation of
4-dimethylaminomethyl-6-(4-fluoro-3-
methylphenyl)-2-isobutyl-2H-pyridazin-3-one Following the procedure of
Example 7, 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pysidazin-8rene wasdeacted to yielchthe tide compound as a
slightly yellow oil (yield: 96.4%). 1H NMR(400MHz, CDC13)8: 0.98(6H, d,
J=6.84Hp); 12228-2. 39(t¢, a1 2.35(BE Uy I=2-2( HZ) | 2BB(6B; 153,tB 5D 2ENH,
J=1.2 Hz), 4.07(2H, d, J=7.3 Hz), 7.07 (1H, dd, J=8.9, 8. 9 Hz) ,
'759‘?Gﬁ?gﬁuﬁﬂl72ﬂremqi§2@%nJérgmﬁzW%R(N@aaﬁﬁﬁ'tQGBZGiéogﬁe
1506.  Mass m/z: 317(M+). Example 89 Preparation of

4%%%1ﬁ8ﬁﬁr?8ﬁm%tr%ﬂ 6’3?&%%?5% RiethyipRedyh2d: 9°-3%

|sbc/)lgyg%lr n2£—I QXE'QQZ' 2%'90]'59_9%%@%”[%% é{o}lowmg the procedure of

Example 4,

'H NMR (400MHz, DMSO-dg)3d:

0.93(6H,d, J=6.6Hz), 2.17-2.29(1H, m), 2.32(3H, s), 2.55(4H
br), 3.23-3.56(8H, brm), 4.00(2H, d, J=7.3 Hz), 4.11(2H,
brs), 4.38(2H, brs), 7.29(1H, dd, J=9.0, 9.0 Hz),
7.43-7.48(3H, m), 7.59-7.65(2H, m), 7.72-7.77(1H, m),
7.79-7.84 (1H, m), 8.35(1H, brs).

IR (KBr) cm™': 1660, 1618, 1612, 1453.

Example 88
Preparation of 4-dimethylaminomethyl-6-(4-fluoro-3-
methylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6-(4-fluoro-3-methylphenyl) -2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a slightly yellow oil (yield: 96.4%).
'"H NMR (400MHz, CDCl3)3:
0.98(6H, d, J=6.8 Hz), 2.28-2.39(1H, m), 2.35(3H, d, J=2.2
Hz), 2.56(6H, s), 3.50(2H, 4, J=1.2 Hz), 4.07(2H, 4, J=7.3

Hz), 7.07(1H, dd, J=8.9, 8.9Hz), 7.59-7.67(2H, m), 7.74 (1H,



4-dimethylaminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobut
yl-2H-pyridazin-3-one was reacted to yield the title compound as colorless
needles (yield: 97.2%). Melting point; 298.5-213.0C 'H NMR(400MHz,
DMSO-d6)8: 0.94 (6H, d, J=6. 6 Hz) , 2.19-2.30 (1H, m) , 2.32 (3H, s) , 2.81
(6H, s),4.03(2H, d, J=7.0Hz),4.30 (2H,s), 7 .30 (1H, dd, J=9. 0, 9.0
Hz), 7.74-7.80(1H, m), 7.85(1H, m), 8.51(1H, s). IR(KBr) cm': 1648, 1608,
1507 cExample 99 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-fluoro-3-m
ethyIpfrenyl)- 26Sobutyls2H-pyFitRazin-396ne  Following the procedure of
Example 1(10), 121
62 RGRé B-metiyiphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and diethanolamine were reacted to yield the
titte compound as a slightly yellow oil (yield: 91.5%) . 1H NMR(400MHz,
CQ%lf%?éO&?(GH, d, J=6.8 Hz), 2.27-2.40(1H, m), 2.34(3H, d, J=2.0 Hz),
2.70 , t,J=5.0Hz), 3.66 (4H, d, J=5. 0 Hz) , 3.69 (2H, s), 3.91 (2H, br),
4.07 (2H, il £ K2) , 4407 (1H, dd, J=8. 9, 8.9 Hz), 7.60(1H, ddd, J=2.2,
5.1, 8.9 Hz), 7.64(1H, dd, J=2.2, 7.3 Hz), 7.71(1H, s).
4-dimethylaminomethyl-6- (4-fluoro-3-methylphenyl)-2-

isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl-6- (4-fluoro-3-methylphenyl)-2-isobut
y1l-2H-pyridazin-3-one was reacted to yield the title compound
as colorless needles (yield: 97.2%).
Melting point: 208.5-213.0°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94 (6H, d, J=6.6Hz), 2.19-2.30(1H, m), 2.32(3H, s), 2.81 (6H,
s), 4.03(2H, d, J=7.0 Hz), 4.30(2H, s), 7.30(1H, dd, J=9.0,
9.0 Hz), 7.74-7.80(1H, m), 7.85(1H, m), 8.51(1H, s).

IR(KBr) cm': 1648, 1608, 1507.

Example 90
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4-fluoro-3-m
ethylphenyl)-2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),



IR(Neat) cm 1: 3391, 1654, 1371, 1505. Mass m/z: 359(M+-H20). Example
91 Preparation of 4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-fluoro-3-m
ethylphenyl)-2-isobutyl-2H-pyridazin-3%9ne hydrochloride Following the
procedure of Example 4,
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-fluoro-3-methylp henyl)
-2-isobutyl-2H-pyridazin-3-one was reacted to yield the title compound as
slightly-yellow beediestfyialdh92:A00).2 Melting peints 105td bE3C Adhylox
NMR(400MHz, DMSO-d6)8: 0.94(6H, d, J=6.6 Hz), 2.20-2.31(1H, m),

2 BREBHy dl;- 3HT 122 d47)n -3 3614 H niordoeetiappedwitheH20) 3.829dd! bp) ,
4.02 (2H, d, J=7.3 Hz), 4.50 (2H, s), 5.37 (2H, br), 7.30 (1H, dd, J=9. O,
0.01azy! Prstifl ademre2i0d49 280 1)t 78EtiO W@ I4Y e 793 AR) 5%) -
7.71(1H, s). IR(KBr) cm-": 3281, 1655, 1606. Example 92 Preparation of

6- (- AT 628 W8 thy I SRS 2-isobutyl-4-(piperidino

)methyl-2H-pyridazin-3:-0pe, ) > 59 5 4018, m), 2.34(3H, d, J=2.0
Hz), 2.70(4H, t, J=5.0 Hz), 3.66(4H, d, J=5.0 Hz), 3.69(2H,
s), 3.91(2H, br), 4.07(2H, d, J=7.6 Hz), 7.07 (1H, dd, J=8.9,
8.9 Hz), 7.60(lH, ddd, J=2.2, 5.1, 8.9 Hz), 7.64(1H, dd,
J=2.2, 7.3 Hz), 7.71(1H, s).
IR (Neat) cm™': 3391, 1654, 1371, 1505.

Mass m/z: 359 (M'-H,0) .

Example 91
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4-fluoro-3-m
ethylphenyl)-2-isobutyl-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4-fluoro-3-methylp
henyl)-2-isobutyl-2H-pyridazin-3-one was reacted to yield the
title compound as slightly yellow needles (yield: 92.4%).
Melting point: 155.1-157.3°C

'Y NMR (400MHz, DMSO-dg)d:

0.94(6H, d, J=6.6 Hz), 2.20-2.31(1H, m), 2.32(3H, 4, J=1.2



6-(4-Fluoro-3-methylphenyl)-2-isobutyl-4
methanesulfonyloxymethyl-2H-pyridazin-3-one (80 mg, 0.22 mmol)
andpiperidine (55 mg, 0.65 mmol) weté4issolved in ethanol (0.5 mL), and
the mixture was heated at 80C for 1 hour under stirring. The solvent was
distilled off under reduced pressure. The residue was purified by preparative
thin-layer chromatography on silica gel [developing solvent:

chlorefoymbmethesio) 10/ L)Y ta yield daeditte, compoand asia, stightly: yellow o)l
(73 mg, 94.0%). 'H NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 9 Hz) ,
1.45-8,53<2H3 i3 ), 1615 A (68 (4H, nH).,32.28t2.41)(1H . /) (1HI6UBHJ €9 J&2.
0 Hz), 2. 47-2.53 (4H, m), 3.52(2H, d, J=1.5 Hz), 4.07(2H, d, J=7.3 Hz),
7.08(2H0 dérz) 3=8.-9,%8 19! HAID. 5912 HO dddl; I=12 70 4119) 8. 9-12)(1L.657AH,
123 dd, J=1.7, 7.3 Hz), 7.76(1H, t, J=1.5 Hz). IR(Neat) cm-": 1652, 1616,

15067 WFas%'m7z:%éﬁM+)7 E %ﬁﬁe 93 Prf-:-pa'ra‘tion of
%giﬁ%%%sﬁﬁg:ﬁg%?% ;ﬁ?g&%ﬁéép::po?g\l/?ﬁg the procedure of
Example 4, 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(piperidino)methy
Example 92
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (piperidino
Jmethyl-2H-pyridazin-3-one
6- (4-Fluoro-3-methylphenyl)-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one (80 mg, 0.22
mmol) andpiperidine (55mg, 0.65mmol) weredissolved inethanol
(0.5 mL), and the mixture was heated at 80°C for 1 hour under
stirring. The solventwasdistilledoff under reducedpressure.
The residue was purified by preparative thin-layer
chromatography on silica gel [developing solvent:
chloroform/methanol (10/1)] to yield the title compound as a
slightly yellow o0il (73 mg, 94.0%).
'"H NMR (400MHz, CDCl3)3:
0.98(6H, d, J=6.9 Hz), 1.45-1.53(2H, m), 1.61- 1.68(4H, m),
2.28-2.41(1H, m), 2.36(3H, d, J=2.0 Hz), 2.47-2.53(4H, m),
3.52(2H, d, J=1.5 Hz), 4.07(2H, d, J=7.3 Hz), 7.08(1H, dd,

J=8.9, 8.9 Hz), 7.59(1H, ddd, J=1.7, 4.9, 8.9 Hz), 7.65(1lH,



1-2H-pyridazin-3-one was reacted to yield the title compound as slightly
yellow prisms (yield: 90.7%). 'H NMR(400MHz, DMSO-d6)8: 0.94 (6H, d,
J=6.6 Hz), 1. 34-1. 47 (1H, m) , 1.64133.73 (1H, m), 1.74-1.83(4H, m),
2.20-2.30(1H, m), 2.32(3H, s), 2.95-3.02 (2H, m), 3.36-3.45 (1H, m) , 4.02
(2H, d, J=7. 3 Hz), 4.25(2H, d, J=5.1 Hz), 7.30 (1H, dd, J=9.0, 9.0 Hz),
7.75-7.80(1H, m), 7.83-7.87(1H, m), 8.59(1H, s). IR(KBr) cm'": 2532, 1652,
161643505~1433. Example 947 Preparation,ofs=1.5 Hz) .
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(morpholino
Ymé&thys2E)-pyridazin-36ne 194skolldWihg the procedure of Example 92,
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
yRiedfyIF-pyfiglaZih-3-one and morpholine were reacted to yield the title
compound as a slightly yellow olil (yield: 97.4%) . 1H NMR(400MHz,
CDC13)8: 0.98(6H, d, J=6.8 Hz), 2.28-2.41 (1H, m), 2.36(3H, d, J=2.0 Hz),

421%? %ﬁﬁkﬁ t, J54. 6 Hz) , 3.57 (2H, d, J=1.2 Hz) , 3.78 (4H, t, J=4.6 Hz),

d, J=7.3 Hz), 7.09(1H, dd, J=8.8, 8.8 Hz), 7.58(1H, ddd, J=2.0, 4.9,
8.8 Hz), 7:64(tHddoJ=2:0, 7.3 Hz), 7.75(1H, t, I=1.5 Hz).

6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (piperidino
Jmethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (piperidino)methy
1-2H-pyridazin-3-one was reacted to yield the title compound
as slightly yellow prisms (yield: 90.7%).
'"H NMR (400MHz, DMSO-ds)3:
0.94(6H, d, J=6.6 Hz), 1.34-1.47(1H, m), 1.64-1.73(1H, m),
1.74-1.83(4H, m), 2.20-2.30(1H, m), 2.32(3H, s),
2.95-3.02(2H, m), 3.36-3.45(1H, m), 4.02(2H, 4, J=7.3 Hz),
4.25(24, d, J=5.1 Hz), 7.30(1H, dd, J=9.0, 9.0 Hz),
7.75-7.80(1H, m), 7.83-7.87(1H, m), 8.59(1H, s).

IR (KBr) cm™': 2532, 1652, 1616, 1505, 1433.

Example 94
Preparation of
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4- (morpholino

)methyl-2H-pyridazin-3-one



IR(Neat) cm 1: 1659, 1606, 1503. Mass m/z: 359(M+). Example 95
Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(morpholino
Ymethyl-2H-pyridazin-3-one hydrochloride Following the procedure of
Example 4, 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(morpholino)methy
1-2H-pyridazin-3-one was reacted to yield the title compound as colorless
prisms (yield: 92.4%). Melting point: 215.4-216.6C 1H NMR(400MHz,
DMSO-d6)81 024 {GH: He J5606417)re2.49-2:38(@d Hs P, 2.32 (3H, s) , 3.21
(2H, 125 br) , 3.79-3.98 (6H, m) , 4.02 (2H, d, J=7. 3 Hz) , 4.33 (2H, brs) ,
7.80 (AH; dth J=93 Oy [oyHph e 7 74-7 2791 € urny |, 748 her. 86 {2 iy Lrhyn8.56x
(1H, brs). IR(KBr) cm-1: 2392, 1647, 1607. Example 96 Preparation of
A-Frfinoeth B YA flicror3-MethyIpHehyTRIRSGBURYE -PREByrAGasASSlohe 1)

Preparatlon of 6-(4-fluoro-3- methylphenyl) -2-isobutyl-4- phthallmldomet
yieldthetitle compoundasaslightlyyellowoil (yiel L4%) .

'H NMR (400MHz, CDCls)d:
0.98(6H, d, J=6.8 Hz), 2.28-2.41(1H, m), 2.36(3H, d, J=2.0
Hz), 2.58(4H, t, J=4.6 Hz), 3.57(2H, d, J=1.2 Hz), 3.78 (4H
t, J=4.6 Hz), 4.07(2H, d, J=7.3 Hz), 7.09(1H, dd, J=8.8,
8.8 Hz), 7.58(1H, ddd, J=2.0, 4.9, 8.8 Hz), 7.64(1H, dd,
J=2.0, 7.3 Hz), 7.75(1H, t, J=1.5 Hz).

IR (Neat) cm': 1659, 1606, 1503.

Mass m/z: 359 (M").

Example 95
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (morpholino
Jmethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6-(4-fluoro-3-methylphenyl) -2-isobutyl-4- (morpholino)methy
1-2H-pyridazin-3-one was reacted to yield the title compound
as colorless prisms (yield: 92.4%).
Melting point: 215.4-216.6°C
'"H NMR (400MHz, DMSO-ds)3d:

0.94(6H, d, J=6.6Hz), 2.19-2.30(1H, m), 2.32(3H, s), 3.21 (24,



hyl-2H-pyridazin-3-one Following the procedure of Example 24(1),
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one was react@d to yield the tite compound as
slightly yellow needles (yield: 93.7%). Melting point: 181.2-187.2C 1H
NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 6 Hz) , 2.29-2.40 (1H, m), 2 .30
(3H, s), 4.07 (2H, d, J=7.3 Hz), 4.91 (2H, s), 7.01(1H, dd, J=9.0, 9.0 Hz),

7.31(kH) s)3 77417, 468(14H,my) 7.5062.6341 Hi,M):77.7 641 §142B3 Mk, brs) ,
7.90-7.95(2H, m). IR(KBr) cm 1: 1720, 1656, 1619, 1611. Mass m/z: 419
(M+) 7126 @HRrepar&tionof 9.0 Hz) , 7.74-7.79(1H, m), 7.81-7.86 (1H,
4-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl-2H -pyridazin-3-one
FolloWing the>froceduré of Example 24(2),
ﬁ-fluoro-?»-m_@'ghyl%%enyg-z-isobutyl-4-phthalimidomethyl

2R pyHidAziAi3-onéwas redctéd thSidid the title compound as a slightly
yellow oil (yield: 99.6%). 1H NMR(400MHz, CDC13)8: 0.98(6H, d, J=6.8 Hz),
1.64(2H, br), 2.30-2.40(1H, m), 2.35(3H, d, J=2.0 Hz), 3.89(2H, d, J=1.2 Hz),

40762H1d, 96
Preparation of
4-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl
-2H-pyridazin-3-one
1) Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-phthalimidomet
hyl-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 93.7%).
Melting point: 181.2-187.2°C
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6Hz), 2.29-2.40(1H, m), 2.30(3H, s), 4.07 (2H,
d, J=7.3 Hz), 4.91 (2H, s), 7.01(1H, dd, J=9.0, 9.0 Hz),
7.31(1H, s), 7.41-7.46(1H, m), 7.50-7.53(1H, m),
7.76-7.81(2H, m), 7.90-7.95(2H, m).
IR(KBr) cm': 1720, 1656, 1619, 1611.

Mass m/z: 419 (M").



J=7 .3 Hz), 7.07 (1H, dd, J=8. 8,8 .8 Hz), 7.60 (1H,ddd, J=2 . 1, 4.9,8.8
Hz), 7.64 (1H, dd, J=2. 1, 7.4 Hz) , 7.67 (1H, t, J=1.2 Hz). IR(Neat) cm 1:
3372, 3301, 1655, 1605, 1504. Mass!afiz: 289(M+). Example 97 Preparation
of 4-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl
-2H-pyridazin-3-one hydrochloride Following the procedure of Example 4,
4-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl-2H-py ridazin-3-one
was reaetegtoryield the title compound as colorless needles (yield: 79.8%).
127 Melting point: 217.5-220.5C (dec.) 1H NMR(400MHz, DMSO-d6)8: 0.93
(6H, i =6l oz h2 12062.80- (M om) - 2:82 (B dhdnt 7 13z7)i,s40d 4(2H, 21
J=2.2 Hz), 4.02 (2H, d, J=7.3 Hz) , 7.31 (1H, dd, J=9.0, 9. 0 Hz) , 7 .75 (1H,
ddd, =2/ 1ide9in; §-AzF, 7.83 (1H, dd, J=2.1, 7.4 Hz), 8.28 (1H, s).
IR(KBr) cm 1: 2960, 2927, 2872, 1656, 1614, 1507. Examgle 98 Preparation
of 4-diethyfaminbRehy 8- @EfiGediss of Example 24(2),

methylphenyl)-2-isobutyl-2H:pyridasins3-0ne. o1 4 —phthalimidomethyl

-2H-pyridazin-3-one was reacted to yield the title compound

as a slightly yellow oil (yield: 99.6%).

'"H NMR (400MHz, CDCl3)3:
0.98(6H, d, J=6.8 Hz), 1.64(2H, br), 2.30-2.40(1H, m),
2.35(3H, d, J=2.0 Hz), 3.89(2H, d, J=1.2 Hz), 4.07(2H, d,
J=7.3 Hz), 7.07(1H, dd, J=8.8, 8.8 Hz), 7.60(1H, ddd, J=2.1,
4.9, 8.8 Hz), 7.64(1H, dd, J=2.1, 7.4 Hz), 7.67(1H, t, J=1.2
Hz) .

IR (Neat) cm™': 3372, 3301, 1655, 1605, 1504.

Mass m/z: 289 (M").

Example 97
Preparation of
4-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl
-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl-2H-py
ridazin-3-one was reacted to yield the title compound as

colorless needles (yield: 79.8%).



Following the procedure of Example 9(4),
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and dieth\damine were reacted to yield the title
compound as a slightly yellow oil (yield: 94.7%) . 1H NMR(400MHz,
CDC13)8: 0.98 (6H, d, J=6. 8 Hz) , 1.07 (6H, t, J=7 .1 Hz) , 2 .30-2 .41 (1H,
m), 2.35 (3H, d, J=1. 5 Hz), 2.61 (4H, g, J=7. 1 Hz) , 3.60 (2H, d, J=1.7 Hz),
4.08(2Hnd, g {2 H2z)17.08(H oddrd=8:R, 8,9 Hz), 7.60(1H, ddd, J=2.2, 4.9,
8.9 Hz), 7.65(1H, dd, J=2.2, 7.3 Hz), 7.85(1H, t, J=1.5 Hz). IR(Neat) cm 1:
1652180900506, Masomiz 345 (M+) . 128 Example 99 Preparation of
4-diethylaminomethyl-6-(4-fluoro-3-methylphenyl)-2-i

sobuty-2H pYridazin-3teketfydrochidtide Eoli6Wing theZprétédire df J=1 -7
Example 4, 4-dieth Iamlnometh¥a! 6-(4-fluoro-3- methﬁlphené) -2-isobuty

1-2H- @}ldéz]rq% bHe Was'reactedtbryield the Hre“compound “ag slightiy
ye”o geﬁdbeso(y@% H9-1%)Melting paint; 154,3-157.3C {H NMR(4QQMHz,

dd, J=2.1, 7.4 Hz), 8.28(1lH, s).

IR (KBr) cm': 2960, 2927, 2872, 1656, 1614, 1507.

Example 98
Preparation of 4-diethylaminomethyl-6-(4-fluoro-3-
methylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 9(4),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and diethylamine were reacted to
yieldthe title compoundasaslightlyyellowoil (yield: 94.7%).
'H NMR (400MHz, CDCl3)3d:
0.98(6H, d, J=6.8 Hz), 1.07(6H, t, J=7.1Hz), 2.30-2.41(1H
m), 2.35(3H, 4, J=1.5 Hz), 2.61(4H, g, J=7.1 Hz), 3.60(2H,
d, J=1.7 Hz), 4.08(2H, 4, J=7.5 Hz), 7.08(1lH, dd, J=8.9,
8.9 Hz), 7.60(1H, ddd, J=2.2, 4.9, 8.9 Hz), 7.65(1H, dd,
J=2.2, 7.3 Hz), 7.85(1H, t, J=1.5 Hz).
IR (Neat) cm™': 1652, 1609, 1506.

Mass m/z: 345 (M").



0.92(6H, d, J=6.8 Hz), 1.29(6H, t, J=7.2 Hz), 2.20-2.30(1H, m), 2.32(3H, d,
J=1.2 Hz), 3.09-3.25(4H, m), 4.03(2H, d, J=7.3 Hz), 4.28(2H, d, J=5.6 Hz),
7.30(1H, dd, J=9.0, 9.0 Hz), 7.80 (1H2%&dd, J=2.0, 4.9, 9. 0 Hz) , 7.87 (1H,
dd, J=2. 0, 7.3 Hz), 7.85 (1H, t, J=1.5 Hz). IR(KBr) cm 1: 2559, 2491, 1652,
1613, 1507. Example 100 Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(4-f
luprerdsmetiyphenyl)-2-isobutyl-2H-pyridazin-3-one Following the
procedure of Example 1(10),
6-(4-fluoré:3prethyiphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and tert-butyl 129 1-piperazinecarboxylate were

reacted td yiel@ the title i eerfpount&as a'slightysretiow sit iyierl o7/59%6)2 1H
NMR(400MHz, CDC13)8: 0,98 (6H, d, J=6. 6 Hz) , 1.46(9H, s), 2.28-2 .40

(1H, m) , 5988 (314 0 2457 47 -5, 500R, RYSER G HA - 58 (2H, d, J=1. 0

Hz), 4.08(2H..d, J=7 .3 Hz) ., 7,09 (1 J=8.,9, 8. 9 Hz) , 7 .58 (1H,

owing” thé pr

H, d
ddd, 3=2.0°4 8 8% g Hiz) " 765 (IR dﬁfJgfaoIf‘%% HZ) , 7.75 (1H, s) .
IFqbﬁﬁgkﬁ@h%ﬁyﬁgﬁé%ﬁya;%ﬁ¥%;gﬂx%géggnﬂg%%g%phenyl)—2—isobuty

1-2H-pyridazin-3-one was reacted to yield the title compound

as slightly yellow needles (yield: 70.1%).

Melting point: 154.3-157.3°C

'H NMR (400MHz, CDCls)d:
0.92(6H, d, J=6.8 Hz), 1.29(6H, t, J=7.2 Hz), 2.20-2.30 (1H,
m), 2.32(3H, 4, J=1.2 Hz), 3.09-3.25(4H, m), 4.03(2H, d,
J=7.3 Hz), 4.28(2H, d, J=5.6 Hz), 7.30(1H, dd, J=9.0, 9.0
Hz), 7.80(1H, ddd, J=2.0, 4.9, 9.0 Hz), 7.87(1H, dd, J=2.0,
7.3 Hz), 7.85(1H, t, J=1.5 Hz).

IR (KBr) cm™': 2559, 2491, 1652, 1613, 1507.

Example 100
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6- (4-f
luoro-3-methylphenyl) -2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),

6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox

ymethyl-2H-pyridazin-3-one and tert-butyl



Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-(1-piperazi
nyl)methyl-2H-pyridazin-3-one Following the procedure of Example 20,
4-(4-tert-butoxycarbonyl-I-piperazinyl)Hthyl-6-(4-fluoro-
3-methylphenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow oil (yield: quantitative). 1H NMR(400MHz,
CDC13)8: 0.98(6H, d, J=6.8 Hz), 1.47(1H, br), 2.28-2.40(1H, m), 2.36(3H, d,
Jaldida) 225641 d=41% HZ) wd 04 (4dat t 334 H7),e3.66(2H, d.idzk.4
Hz), 4.07(2H, d, J=7.3 Hz), 7.09(1H, dd, J=8.8, 8.8 Hz), 7.58(1H, ddd, J=2.0,
4@@185@113@ Hz), ¥.64U¢hdg; J=2.00%.DHE), Z¥E[(TH, §0-1%4 Hz). IR(Neat)
cm-": 3308, 1648, 1607, 1506. Mass m/z: 358(M+). Example 102 Preparation
of 1 Wué@@%mtﬁﬂ@h@rﬁﬂ) 2-isobutyl-4-(1-piperazi

nyl)meth |- 2H -pyridazin-3-one d|h drochloride FoIIowm% the procedure

Examop13 (B aubrs-2 et Hy]rpheﬁﬁS/?)HZ Tdablityl%-(1-piperdziynme>© (3H/
thyl-2kH-pyridazin;3-one was gacted foyigld the tilegompound ;_; g 4y,

4.08(2H, d, J=7.3 Hz), 7.09(1H, dd, J=8.9, 8.9 Hz), 7.58(1H,
ddd, J=2.0, 4.9, 8.9Hz), 7.63(1H, dd, J=2.0, 7.3Hz), 7.75(1H
s) .

IR (Neat) cm™': 1695, 1652, 1608, 1506.

Example 101
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (l-piperazi
nyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 20,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(4-fluoro-
3-methylphenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to
yield the title compound as a pale yellow oil (yield:
quantitative).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8 Hz), 1.47(1lH, br), 2.28-2.40(1H, m),
2.36(3H, 4, J=1.7 Hz), 2.56(4H, t, J=4.9 Hz), 2.97(4H, t,
J=4.9 Hz), 3.56(2H, d, J=1.4 Hz), 4.07(2H, d, J=7.3 Hz),

7.09(1H, dd4, J=8.8, 8.8 Hz), 7.58(1H, ddd, J=2.0, 4.9, 8.8



as pale yellow prisms (yield: 87.2%). Melting point: 154.9-158.0C 'H
NMR(400MHz, DMSO-d6)8: 0.94(6H, d, J=6.8 Hz), 2.19-2.30(1H, m),
2.32(3H, d, J=1.7 Hz), 3.04(4H, br), 33L(4H, br), 4.01(2H, d, J=7.3 Hz),
7.28(1H, dd, J=8.8, 8.8 Hz), 7.76(1H, ddd, J=2.0, 4.9, 8.8 Hz), 7.83 (1H, dd,
J=2.0, 7.3 Hz), 8.40 (1H, brs). IR(KBr) cm': 1659, 1610, 1504, 1422. Example
103 Preparation of 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-6-(3,4
-difluarophenyk)42-isgbutyl-2k-pyridazins3+onge, 131 1) Prepatation-of ethy) .
4-(3,4-difluorophenyl)-2-ethoxycarbonyl-2-hydroxy-4-oxo butanoate
FalfoWingttheqproceduresef Examplé 4(3), 3'x4ifluoroacetophenone was
reacted to yield the titte compound as a pale yellow oil (yield: 81.6%). 1H
NNFRE@OOMHZ3EDELB)8: 1.30(6H, t, J=7.1 Hz), 3.78(2H, s), 4.22 (1H, S),
4.31(4H, q, J=7.1 Hz), 7.24-7.30 (1H, m), 7.73-7.82(2H, m). IR(Neat) cm":
3483, 1740, 1695, 1612. Mass m/ z : 312 (M+-H20) .

Example 102
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (l-piperazi
nyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (l-piperazinyl)me
thyl-2H-pyridazin-3-one was reactedtoyield the title compound
as pale yellow prisms (yield: 87.2%).
Melting point: 154.9-158.0°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94 (6H, d, J=6.8 Hz), 2.19-2.30(1H, m), 2.32(3H, 4, J=1.7
Hz), 3.04(4H, br), 3.71(4H, br), 4.01(2H, d, J=7.3 Hz),
7.28(1H, dd, J=8.8, 8.8 Hz), 7.76(1H, ddd, J=2.0, 4.9, 8.8
Hz), 7.83(1H, dd, J=2.0, 7.3 Hz), 8.40(1lH, brs).

IR (KBr) cm': 1659, 1610, 1504, 1422.

Example 103
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3,4

—difluorophenyl)-2-isobutyl-2H-pyridazin-3-one



2) Preparation of 4-carboxy-6-(3,4-difluorophenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(4), ethyl
4-(3,4-difluorophenyl)-2-ethoxycarbomyd12-hydroxy-4-oxobut anoate was
reacted to yield the title compound as a pale yellow crystalline powder (yield:
88.9%). 3) Preparation of
4-methoxycarbonyl-6-(3,4-difluorophenyl)-2H-pyridazin-3 -one Following the
proceduse of Exammplefl(Srhy 1
4-carboxy-6-(3,4-difluorophenyl)-2H-pyridazin-3-one was reacted to yield the
title cdmpouhddas apate yeHdowlorystatline powdeofyyeld? 858132 1bko
NMR(400MHz, CDC13)8: 4.01(3H, s), 7.25-7.32(1H, m), 7.53-7.57(1H, m),
7.67-P73¢MA2#1, 8.31(1H, s), 11.70(1H, br) IR(KBr) cm-1: 3223, 3159,
1722, 1676, 1659. Mass m/z: 266(M+). 4) Preparation of

6-(3,4- dlfﬁj%}&ﬁﬁ’éﬁﬁ) Ehgogﬁﬂﬁ%%pthfﬁ yE8iBBRYE2H Pytidazin-3-one

F mm%mg&h§["gggdgé op é§g1le 46)reacted to yield the title
6- (3 4- dlfluorop enyl)-4- met oxycarbonyl -2H-pyridazin-3-on

compound as a pale yellow oil (yield: 81.6%).
'"H NMR (400MHz, CDCl3)3:
1.30(6H, t, J=7.1 Hz), 3.78(2H, s), 4.22(1H, s), 4.31(4H
q, J=7.1 Hz), 7.24-7.30(1H, m), 7.73-7.82(2H, m).
IR (Neat) cm™': 3483, 1740, 1695, 1612.
Mass m/z: 312 (M'-H,0).
2) Preparation of
4-carboxy-6-(3,4-difluorophenyl) -2H-pyridazin-3-one
Following the procedure of Example 1(4), ethyl
-(3,4-difluorophenyl)-2-ethoxycarbonyl-2-hydroxy-4-oxobut
anoate was reacted to yield the title compound as a pale yellow
crystalline powder (yield: 88.9%).
3) Preparation of
4-methoxycarbonyl-6-(3,4-difluorophenyl) -2H-pyridazin-3
-one
Following the procedure of Example 1(5),
4-carboxy-6-(3,4-difluorophenyl)-2H-pyridazin-3-one was
reacted to yield the title compound as a pale yellow crystalline

powder (yield: 85.8%).



e was reacted to yield the title compound as a yellow oil (yield: quantitative).
1H NMR(400MHz, CDC13)8: 0.99(6H, d, J=6.8Hz), 2.30-2.41(1H, m),
3.98(3H, s), 4.13(2H, d, J=7.2Hz), 7.2827.30 (1H, m), 7.49-7.55 (1H, m), 7.68
(1H, ddd, J=2.2, 7.6, 11.1 Hz), 8.20(1H, s). 5) Preparation of
4-carboxy-6-(3,4-difluorophenyl)-2-isobutyl-2H-pyridazi n-3-one Following
the procedure of Example 1(7),
6-(3,4ndifluarophenylr-isglutyl-4-methoxycarbonyl-2H- pyridazin-3-one was
reacted to yield the title compound as colorless fine-needles (yield: 91.4%).
Meltirdg poiti163)4-18324C 13321HINMR(400MHz, /CDTW3)8: 1)02(6H, d,
J=6.6 Hz), 2.33-2.43 (1H, m), 4.22(2H, d, J=7.4 Hz), 7.27-7.35 (1H, m),
7.56-7 .62/ (1H, M) 17 40H Sddd, 0292.45)7.6 111 201218 B2)(1H, s), 14.05
(AH %ﬁ%IR(KBann-1:3436,1737,1635,1522,14%4 1276, 1102, 806.

MEESHRR: 308 (18 Prebatation bf2+ 1670, 1659
643 4;diflugropheny))s4-hydroxymethyl-2-isobutyl-2H-py ridazin-3-one

ss m
4) Preparation of
6-(3,4-difluorophenyl)-2-isobutyl-4-methoxycarbonyl-2H-
pyridazin-3-one
Following the procedure of Example 1(6),
6-(3,4-difluorophenyl)-4-methoxycarbonyl-2H-pyridazin-3-on
e was reacted to yield the title compound as a yellowoil (yield:
quantitative).
'"H NMR (400MHz, CDCl3)3:
0.99(6H, d, J=6.8Hz), 2.30-2.41(1H, m), 3.98(3H, s), 4.13(2H,
d, J=7.2Hz), 7.23-7.30(1H, m), 7.49-7.55(1H, m), 7.68(1lH,
ddd, J=2.2, 7.6, 11.1 Hz), 8.20(1lH, s).
5) Preparation of
4-carboxy-6-(3,4-difluorophenyl) -2-isobutyl-2H-pyridazi
n-3-one
Following the procedure of Example 1(7),
6-(3,4-difluorophenyl)-2-isobutyl-4-methoxycarbonyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless fine-needles (yield: 91.4%).

Melting point: 163.4-163.7°C



Following the procedure of Example 1(8),
4-carboxy-6-(3,4-difluorophenyl)-2-isobutyl-2H-pyridazin-3 -one was reacted
to yield the title compound as colorless}fine-needles(yield: 25.0%). 1H
NMR(400MHz,CDC13)8: 0.99(6H, d, J=6.8 Hz), 2.29-2.39 (1H, m), 2.96 (1H,
t, j=5.9 Hz), 4.08(2H, d, J=7.4 Hz), 4.72(2H, dd, J=1.2, 5.8 Hz),
7.22-7.28(1H, m), 7.51-7.55(1H, m), 7.64-7.71(2H, m). 7) Preparation of
6-(3,4ndifluarophenylr-isglutyl-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one Following the procedure of Example 1(9),
6-(3,4-diftlucsaphenyl)-4-hydroxymethyl-2-isohutyl-2Hpyric 2azif;3-aneywass
reacted to yield the title compound as colorless fine-needles (yield: 81.4%).
134 Méhing point! 133(31:18)4C 1+ NMRUOOMMYE, TOCE13)8: 996+, o
J=6.6H2z), 2.27-2.40 (1H, mé;ﬁB.lS (3H, s), 4.08 (2H, d, J=7.4 Hz), 5.28(2H,
d, J=1.6°HZ2) 172317 30@H ™, H7.50:7 52-AH 1), 7)88 (1H, ddd, J=2.2, 7.6,

LR 7 75 M. 4 JE1.4 ), IROKE) eu 1, 3447, 1656, 1613, 1822, oo,

Mass m/z: 308 (M)

6) Preparation of
6-(3,4-difluorophenyl)-4-hydroxymethyl-2-isobutyl-2H-py
ridazin-3-one

Following the procedure of Example 1(8),
4-carboxy-6-(3,4-difluorophenyl)-2-isobutyl-2H-pyridazin-3

-one was reacted to yield the title compound as colorless

fine-needles (yield: 25.0%).

'"H NMR (400MHz, CDCl;)3:
0.99(6H, d, J=6.8 Hz), 2.29-2.39(1H, m), 2.96(1H, t, J=5.9
Hz), 4.08(2H, d, J=7.4 Hz), 4.72(2H, dd, J=1.2, 5.8 Hz),
7.22-7.28(1H, m), 7.51-7.55(1H, m), 7.64-7.71(2H, m).

7) Preparation of
6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
6-(3,4-difluorophenyl)-4-hydroxymethyl-2-isobutyl-2H-pyrid
azin-3-one was reacted to yield the title compound as colorless

fine-needles (yield: 81.4%).



Mass m/z: 372 (M+) 8) Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3,4-di
fluorophenyl)-2-isobutyl-2H-pyridazin-B¥bne Following the procedure of
Example 1(10), 6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and tert-butyl 1 -piperaz inecarboxyl ate were reacted
to yield the title compound as a yellow oil (yield: 85.5%) . 1H NMR(400MHz,

CRGC13)85028 6H, d13=6.6H2z), 147 (9H, s), 2.28-2.38 (1H, m), 2.52 (4H, t,
J=4.7 Hz), 3.51(4H, t, J=4.7 Hz), 3.58(2H, s), 4.07(2H, d, J=7 .2 Hz), 7 .21-7
291 (MHRrY) Q MIBH-7C58 (14,:m) , 7.64-7 .71 (1H, m), 7.76(1H, d, J=1.0 Hz).
Example 104 Preparation of 135
6-(3,4-dHfudrBpRe A 26i86buty-4-/(12pipefdZinl)m3 ettiA-2H-pyridafin{3tbne
dihydrochloride Following the procedure of Example 2,

4-(a-ort BtosycHfbong-EbietathymetRy L3 ALt T - 30 (1, ™,

oropheyl-3 Isayt Bt avidarin- ane a5 eapterl 19 Vil (16 (e 1,
t, J=1.4 Hz).
IR (KBr) cm™': 3447, 1656, 1613, 1522, 1354, 1167, 1049, 877.
Mass m/z: 372 (M")
8) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3,4-di
fluorophenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate
were reacted to yield the title compound as a yellow oil (yield:
85.5%) .
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.6Hz), 1.47(9H, s), 2.28-2.38(1H, m), 2.52 (4H,
t, J=4.7 Hz), 3.51(4H, t, J=4.7 Hz), 3.58(2H, s), 4.07(2H,
d,J=7.2Hz),7.21-7.29(1H,m), 7.50-7.55(1H, m), 7.64-7.71 (1H,

m), 7.76(1H, d, J=1.0 Hz).

Example 104

Preparation of



Melting point: 182.5-186.0C 1H NMR(400MHz, DMSO-d6)8: 0.94 (6H, d, J=6.
6Hz), 2.22-2.33 (1H, m), 3.11 (4H, br), 3.30 (4H, t, J=5.1 Hz), 3.90(2H, s),
4.02(2H, d, J=7.1 Hz), 7.52 (1H, ddd}3=8.6, 8.6, 10.5 Hz), 7.73-7.78 (1H,
m), 7.90 (1H, ddd, J=2.2, 8.0, 11.7 Hz), 8.20 (1H, s) . IR(KBr) cm 1: 16586,
1609, 1522, 1436, 1276, 1112. Mass m/z: 362 (M+) Example 105
Preparation of 6-(3,4-difluorophenyl)-2-isobutyl-4-(4-methyl-I-pipe
razinyl)methyi-2H-pyrdazir-31one, Follbwingihe procedurecafexample 1) m
1(10), 6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyrigdzin-326ne anddb-methylpiperazink werecteacted¢o yield the title
compound as a yellow oil (yield: 79.1%). 1H NMR(400MHz, CDC13)8: 136
0.98(6H, 803+6'8H2), Phe8 Rr3gEy 4f) 02.34(3FP LY, 2,55 (4H, br), 2.63 (4H,
% , 3.58 (2H, s), 4.07 (2H, d, J=7. 2 Hz) , 722729(1H m), 7.50-7.57 (1H,

16457 77 A SRY 7 A, 5) BBl 106 ) Brdparation bt °

orophenyl)-2-isobutyl-2H-pyridazin-3-onewas reactedtoyield

the title compound as a white solid (yield: 72.5%).

Melting point: 182.5-186.0°C

'"H NMR (400MHz, DMSO-dg)3d:
0.94(6H,d, J=6.6Hz),2.22-2.33(1H,m), 3.11 (4H, br), 3.30(4H
t, J=5.1 Hz), 3.90(2H, s), 4.02(2H, d, J=7.1 Hz), 7.52(1H,
ddd, J=8.6, 8.6, 10.5 Hz), 7.73-7.78(1H, m), 7.90(1H, ddd,
J=2.2, 8.0, 11.7 Hz), 8.20(1H, s).

IR(KBr) cm™': 1656, 1609, 1522, 1436, 1276, 1112.

Mass m/z: 362 (M)

Example 105
Preparation of
6-(3,4-difluorophenyl)-2-isobutyl-4-(4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and l-methylpiperazine were reacted to
yield the title compound as a yellow oil (yield: 79.1%).

'H NMR (400MHz, CDCls)8&:



6-(3,4-difluorophenyl)-2-isobutyl-4-(4-methyl-l-pipe
razinyl)methyl-2H-pyridazin-3-one dihydrochloride Following the procedure
of Example 4, 6-(3,4-difluorophenyl)-246obutyl-4-(4-methyl-l-piperaziny
1)methyl-2H-pyridazin-3-one was reacted to yield the title compound as a
colorless crystalline powder (yield: 70.3%). Melting point: 242.5-243.4C 1H
NMR(400MHz, DMSO-d6)8: 0.94 (6H, d, J=6.8Hz), 2.22-2.33 (1H, m), 2.77

(3H, 9), Sk {4, brk 334 (4. by, 3.8% (2, ) 4202 2Hud J55152) 47,52
(1H, ddd, J=8.6, 8.6, 10.5 Hz), 7.72-7.77(1H, m), 7.89(1H, ddd, J=2.2, 7.9,
11.7 Hz),, 8 12 (LHEs) AR(KBY) £8n( 15,1652, 8607, 522414357 1278z)Mass
m/z: 376 (M+) Example 107 Preparation of 137
4-N,N-bis{2hydt dxfethyd) AndihometRyiLE-(B)4-diffuford - 72 (1H, m), 7.74 (1H,
phenylgz-isobutyl-zH-pyridazin-3-one Following the procedure of Example
1(10)? 6:(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and diethanolamine were reacted to yield the title
compound as a yellow oil (yield: 75.8%). 1H NMR(400MHz, CDC13)8:

Example 106
Preparation of
6-(3,4-difluorophenyl)-2-isobutyl-4- (4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6-(3,4-difluorophenyl)-2-isobutyl-4- (4-methyl-l-piperaziny
l)methyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 70.3%).
Melting point: 242.5-243.4°C
'"H NMR (400MHz, DMSO-ds)3d:
0.94(6H, d, J=6.8Hz), 2.22-2.33(1H, m), 2.77(3H, s), 3.11 (4H,
br), 3.34 (4H, br), 3.84(2H, s), 4.02 (24, d, J=7.1Hz), 7.52 (14,
ddd, J=8.6, 8.6, 10.5 Hz), 7.72-7.77(1H, m), 7.89(1H, ddd,
J=2.2, 7.9, 11.7 Hz), 8.12(1H, s).
IR(KBr) cm™': 1652, 1607, 1522, 1435, 1278.

Mass m/z: 376 (M")

Example 107

Preparation of



0.97(6H, d, J=6.6 Hz), 2.25-2.38(1H, m), 2.70(4H, br), 3.64-3.70 (6H, m),
4.06 (2H, d, J=7.4 Hz), 7.15-7.25 (1H, m), 7.54-7.58 (1H, m), 7.67-7.73 (1H,
m), 7.88 (1H, s) . Example 108 Prepdfation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(3,4-difluoro
phenyl)-2-isobutyl-2H-pyridazin-3-one hydrochloride Following the procedure
of Example 4, 4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(3,4-difluorophenyl
-2-isobutyl-2Hpyidazin-Byone wastreaciech 1o yield ike tite (gompountasa
white solid (yield: 70.3%). Melting point: 127.5-128.3C 1H NMR(400MHz,
DMSO6)81e.85{6H7d 1 3-6:8K2),2212852: 841 nm);-8185(4H, t, J=5.1 Hz),
3.84(4H, t, J=5.IHz), 4.05(2H, d, J=7.IHz), 4.45(2H, s), 7.54 (1H, ddd, J=8.6,
8.6, 10.5 ¥ 1 77617 el My eE38 7. 98 ErrRic J=019)7. 8, 12. 0 Hz)

8.53&1H s%,. IR(KBr) cm-1; 1653, 1604& 1521, 1437, 1275. Mass m/z: 363
@ﬁ;_ 267 &éﬁﬁQEQﬁﬁfqﬂ%bé&ahﬁ?%? yl-4-methanesulfonyloxymeth

6-(34-difluorophenyl)-4-dimethyiamingmeathyl2:isobi tyl:2H-nyridazin-3-one
the title compound as a yellow oil (yield: 75.8%).
'"H NMR (400MHz, CDCls)3:
0.97(6H, d, J=6.6 Hz), 2.25-2.38(1H, m), 2.70(4H, br),
3.64-3.70(6H, m), 4.06(2H, d, J=7.4Hz), 7.15-7.25(1H, m),

7.54-7.58(1H, m), 7.67-7.73(1H, m), 7.88(1lH, s).

Example 108
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3,4-difluoro
phenyl) -2-isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl) aminomethyl-6-(3,4-difluorophenyl
) —2-isobutyl-2H-pyridazin-3-one was reacted toyield the title
compound as a white solid (yield: 70.3%).
Melting point: 127.5-128.3°C
'"H NMR (400MHz, DMSOg)3:
0.95(6H, d, J=6.8 Hz), 2.23-2.34(1H, m), 3.35(4H, t, J=5.1
Hz), 3.84(4H, t, J=5.1Hz), 4.05(2H, d, J=7.1Hz), 4.45(2H,

s), 7.54(1H, ddd, J=8.6, 8.6, 10.5 Hz), 7.76-7.81(1H, m),



Following the procedure of Example 7,
6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one was reacted to ¥#€ld the title compound as a yellow oil
(yield: 85.5%). 1H NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6.6Hz), 2.29-2.40
(1H, m), 2.35 (6H, s), 3.50 (2H, s), 4.07(2H, d, J=7.4Hz), 7.20-7.30 (1H, m),
7.53-7.60 (1H, m), 7. 67-7.73 (1H, m), 7.74 (1H, s) . Example 110
Preparatiomef, 6:(@14-diflosophenyl)r4-dimethylaminomethyd-2:isobu
tyl-2H-pyridazin-3-one hydrochloride Following the procedure of Example 4,
68, &difluorophenyf)s4-dimedHylaifidémetiyi72-iscblityl-2H -pyridazin-3-one
was reacted to yield the title compound as 139 slightly yellow flakes (yield:
851996). "Wieltirtf péiht 229.5-227.7C 1H NMR(400MHz, DMSO-d6)8: 0. 96
(6H, d, J=6. 8 Hz) , 2.23-2. 34 (1H, m) , 2.81 (6H, s) , 4. 05 (2H, d, J=7.1
Hz), 4.28(2H, s), 7.54(ddd, J=8.7, 8.7, 10.5 Hz), 7.76-7.81 (1H, m), 7.93 (1H,
d%d J= 212 {5 12.0Hz), 8.57 (1H, S). IR(KBr) cm 1: 1648, 1607, 1525,
7,1288, 1112.

Preparation of
6-(3,4-difluorophenyl)-4-dimethylaminomethyl-2-1isobu
tyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
y1l-2H-pyridazin-3-one was reacted to yield the title compound
as a yellow o0il (yield: 85.5%).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6Hz), 2.29-2.40(1H, m), 2.35(6H, s), 3.50(2H,
s), 4.07(2H, d, J=7.4Hz), 7.20-7.30(1H, m), 7.53-7.60(1H

m), 7.67-7.73(1H, m), 7.74(1lH, s).

Example 110
Preparation of
6-(3,4-difluorophenyl)-4-dimethylaminomethyl-2-1isobu
tyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6-(3,4-difluorophenyl)-4-dimethylaminomethyl-2-isobutyl-2H

-pyridazin-3-one was reacted to yield the title compound as



Mass m/ z : 321 (M+) Example 111 Preparation of
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-p yridazin-3-one 1)
Preparation of ethyl 4-(2,4-difluoroph&tyl)-2-ethoxycarbonyl-2-hydroxy-4-oxo
butanoate Following the procedure of Example 1(3),
2',4'-difluoroacetophenone was reacted to yield the titte compound as a pale
yellow oil (yield: 76.8%). 1H NMR(400MHz, CDC13)8: 1.30(6H, t, J=7.1 Hz),
3.81{2H+ dy 534 bz), A4.486H,(§) 4 80(4H, 92 J=7.1 Hz), 6.90(1H, ddd,
J=2.4,8.5,10.0 Hz), 6.94-7.00 (1H, m), 7.94 (1H, ddd, J=6.6, 8.5, 8.5 Hz).
140 IR(Meat) €m't 349251%4321692¢1612. Mass m/ z : 312 (M+-H20 2)
Preparation of 4-carboxy-6-(2,4-difluorophenyl)-2H-pyridazin-3-one
FolloWiiy e Brooedifé bfExample 1(4), ethyl
4-(2,4-difluorophenyl)-2-ethoxycarbonyl-2-hydroxy-4-oxobut anoate was

react8d 16 {#éld the Tifle TOMpotntPas a3gdIEelbw ciystaiing pdtwder (Gfeld:

0
951LQ} J=7.1 Hz), 4.28(2H, s), 7.54(ddd, J=8.7, 8.7, 10.5 Hz),

7.76-7.81(1H, m), 7.93(1H, ddd, J=2.2, 7.9, 12.0Hz), 8.57 (1H,
s) .
IR (KBr) cm™*: 1648, 1607, 1525, 1437, 1288, 1112.

Mass m/z: 321 (M")

Example 111
Preparation of
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-p
yridazin-3-one
1) Preparation of ethyl
4-(2,4-difluorophenyl) -2-ethoxycarbonyl-2-hydroxy-4-oxo
butanoate
Following the procedure of Example 1(3),
2" ,4"-difluorocacetophenone was reacted to yield the title
compound as a pale yellow oil (yield: 76.8%).
'"H NMR (400MHz, CDCl3)3:
1.30(6H, t, J=7.1 Hz), 3.81(2H, d, J=3.4 Hz), 4.18(1lH, s),
4.30(4H, g, J=7.1 Hz), 6.90(1H, ddd, J=2.4, 8.5, 10.0 Hz),

6.94-7.00(1H, m), 7.94(1H, ddd, J=6.6, 8.5, 8.5 Hz).



3) Preparation of 6-(2,4-difluorophenyl)-4-methoxycarbonyl-2H-pyridazin-3
-one Following the procedure of Example 1(5),
4-carboxy-6-(2,4-difluorophenyl)-2H-pyAdazin-3-one was reacted to yield the
titte compound as a pale yellow crystalline powder (yield: 81.2%). 'H
NMR(400MHz, CDC13)8: 3.99 (3H, s) , 6.96 (1H, ddd, J=2.4, 8. 8, 10.1 Hz) ,
6.99-7.04 (1H, m), 7.77(1H, ddd, J=6.3, 8.8, 8.8 Hz), 8.30(1H, d, J=2.0 Hz),
12050 br)ciR(KBY) em)': 3213, 3148,2172%,12673, 1611. Mass m/z:
266(M+). 4) Preparation of

6X(2 Zsdifliorophienyl)-Zisobutyl-4-methoxycarbonyl-2H- pyridazin-3-one 141
Following the procedure of Example 1(6),

642 L arkpFepHERyIR8-methoxycarbonyl-2H-pyridazin-3-on e was reacted
to yield the title compound as a pale yellow qil %{ield: 84.8%). 1H

NMR(A00MHEZEDC19)8? 099 (819 4P T8 Y6 HA L 2285143 (1R 1) ©3.97

gfg'é;)_ ; :pé%l%lf%'ﬁin%’ TRE3HEL QPR (MY 4dd, 5241 848, 124.5) -
4-(2,4-difluorophenyl)-2-ethoxycarbonyl-2-hydroxy-4-oxobut
anoate was reacted to yield the title compound as a pale yellow

crystalline powder (yield: 95.2%).

3) Preparation of
6-(2,4-difluorophenyl)-4-methoxycarbonyl-2H-pyridazin-3
-one

Following the procedure of Example 1(5),
4-carboxy-6-(2,4-difluorophenyl)-2H-pyridazin-3-one was
reacted to yield the title compound as a pale yellow crystalline

powder (yield: 81.2%).

'H NMR (400MHz, CDCl3)3d:
3.99(3H, s), 6.96(1H, ddd, J=2.4, 8.8, 10.1Hz), 6.99-7.04 (1H,
m), 7.77(1H, ddd, J=6.3, 8.8, 8.8 Hz), 8.30(1H, d, J=2.0
Hz), 12.05(1H, br).

IR(KBr) cm‘: 3217, 3148, 1721, 1673, 1611.

Mass m/z: 266 (M") .

4) Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4-methoxycarbonyl-2H-

pyridazin-3-one



m), 7.73(1H, ddd, J=6.3, 6.3, 8.8 Hz), 8.18(1H, d, J=2.0 Hz). IR(Neat) cm 1:
1755, 1748, 1668, 1620, 1506. Mass m/z: 322(M+). 5) Preparation of
4-carboxy-6-(2,4-difluorophenyl)-2-isoddtyl-2H-pyridazi n-3-one Following
the procedure of Example 1(7),
6-(2,4-difluorophenyl)-2-isobutyl-4-methoxycarbonyl-2H- pyridazin-3-one was
reacted to yield the title compound as slightly yellow needles (yield: 92.7%).
Melting peint1126.551282G ridd NMR{40OMtIzeDE18)8) 1.02(6H, d, J=6.6
Hz), 2.31-2.43(1H, m), 4.22(2H, d, J=7.6 Hz), 6.96-7.07(2H, m), 7.74(1H,
ddd, (P=6.306 3, 88l r§ bL-(AH et =2 #D) o 14 102 {Hnys) dRE<Br)crnnl:
1739, 1636, 1618, 1573, 1465. 142 Mass m/z: 308(M+). 6) Preparation of
6-F2a-difigeropte ) Ry drdximetiy2 G682 H-pyPriazih-Beéne™ o1l
Following the procedure of Example 1(8),

4-EAH50%Y-65(2; 4-diftuorophenyl)-2-isobutyl-2H-pyridazin-3

'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.6Hz), 2.29-2.42(1H, m), 3.97(3H, s), 4.12(2H,
d, J=7.3Hz), 6.94(1H, ddd, J=2.4, 8.8, 11.2Hz), 6.98-7.04 (1H,
m), 7.73(1H, ddd, J=6.3, 6.3, 8.8 Hz), 8.18(1H, d, J=2.0
Hz) .

IR (Neat) cm™': 1755, 1748, 1668, 1620, 1506.

Mass m/z: 322 (M").

5) Preparation of
4-carboxy-6-(2,4-difluorophenyl)-2-isobutyl-2H-pyridazi
n-3-one

Following the procedure of Example 1(7),
6-(2,4-difluorophenyl)-2-isobutyl-4-methoxycarbonyl-2H-
pyridazin-3-one was reacted to yield the title compound as

slightly yellow needles (yield: 92.7%).

Melting point: 126.5-128.2°C

'"H NMR (400MHz, CDCls)3:
1.02(6H, d, J=6.6 Hz), 2.31-2.43(1H, m), 4.22(2H, d, J=7.6
Hz), 6.96-7.07(2H, m), 7.74(1H, ddd, J=6.3, 6.3, 8.8 Hz),
8.61(1H, d, J=2.2 Hz), 14.02(1lH, s).

IR (KBr) cm™': 1739, 1636, 1618, 1573, 1465.



-one was reacted to yield the title compound as a pale yellow oil (yield:
45.0%). 1H NMR(400MHz, CDC13)8: 0.98(6H, d, J=6.8 Hz), 2.27-2.40(1H,
m), 3.15(1H, t, J=6.1 Hz), 4.08(2H, d1¥:7.3 Hz), 4.69(2H, dd, J=1.2, 6.1 Hz),
6.93 (1H, ddd, J=2.4, 8.8, 11.2 Hz), 6.96-7.02 (1H, m), 7.61-7.63 (1H, m),
7.72 (1H, ddd, J=6.3, 6.3, 8.8 Hz). IR(Neat) cm': 3412, 1652, 1620, 1507.
Mass m/z: 294 (M+) . 7) Preparation of

61¢2 4sdifluprophenyt)2-isobutyl-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one Following the procedure of Example 1(9),

642, Rdiferephenyly4-hydroxymethyl-2-isobutyl-2H- pyridazin-3-one was
reacted to yield the title compound as colorless needles (yield: 96.3%).
Melting g8int: 86, 7188 6er TR NIMR(L0CKH 2 XEBT13)8 12350916 H; 41 126,
8 Hz), 2 .26-2.39 (1H, m) , 3.16 (3H, s) , 4.08 (2H, d, J=7.3 Hz), 5.26(2H, d,
J=1.2'HH? B'94AH Had, J=2.4, 8.8, 11.2 Hz), 6.97-7.03(1H, m), 7.71(1H,
‘1’2‘;;;’1‘;‘ é)?l%w?thHgl)l’e7'g§67c'e7§&yg’ gp- IRUBRLM-()1659, 1612, 1508,

4-carboxy-6-(2,4-difluorophenyl)-2-isobutyl-2H-pyridazin-3

-one was reacted to yield the title compound as a pale yellow

0oil (yield: 45.0%).

'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8 Hz), 2.27-2.40(1H, m), 3.15(1H, t, J=6.1
Hz), 4.08(2H, d, J=7.3 Hz), 4.69(2H, dd, J=1.2, 6.1 Hz),
6.93(1H, ddd, J=2.4, 8.8, 11.2 Hz), 6.96-7.02(1H, m),
7.61-7.63(1H, m ), 7.72(1H, ddd, J=6.3, 6.3, 8.8 Hz).

IR (Neat) cm': 3412, 1652, 1620, 1507.

Mass m/z: 294 (M") .

7) Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
6-(2,3-difluorophenyl)-4-hydroxymethyl-2-isobutyl-2H-
pyridazin-3-one was reacted to yield the title compound as

colorless needles (yield: 96.3%).

Melting point: 86.7-88.6°C

'H NMR (400MHz, CDCls)8&:



Mass m/z: 372(M+). 8) Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4-phthalimidomethyl-2 H-pyridazin-3-one
Following the procedure of Example 24f1),
6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one was reacted to yield the title compound as colorless
needles (yield: 91.1%). Melting point: 152.3-155.6C 1H NMR(400MHz,
CDC13)8 0:98(6H6£J8616)HZ),. 2282 89( (1, nm), 4.04 284 dsJ74.30810)H,
4.89(2H, d, J=1.0 Hz), 6.83(1H, ddd, J=2.4, 8.8, 11.0 Hz), 6.91-6.97 (1H, m)
, 1.287.3E(1R, iy),, 7 562@A HHddd,,J<6.8, 26187 B.8 HA{ T1H4-H8O(2H M) 4,
7.86-7.94(2H, m). IR(KBr) cm1: 1773, 1720, 1650, 1617, 1509, 1418, 1389.
Mass®mfz: 433@\iH3)9) Préparatioh(@fl, ™, 7.71(1H, ddd, J=6.3, 6.3,
4-aminomethyl-6- (2 4- dlfluoro enyI) -2- |sobutyl -2H-pyri dazin-3-one 144

FolloWing procedﬁrg of EXampi& 24(2),
2- (%g |- 66(2 4- dlg ﬁgopq%yi) 41%Qallq1§%%mey}yé62H pyridazin-3-one

was reacted to yield the 'title'compound’as a slightly yellow oil (yield: 98.4%).
Mass m/z: 372 (M

8) Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4-phthalimidomethyl-2
H-pyridazin-3-one

Following the procedure of Example 24 (1),
6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one was reacted to yield the title compound

as colorless needles (yield: 91.1%).

Melting point: 152.3-155.6°C

'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6 Hz), 2.28-2.39(1H, m), 4.07(2H, d, J=7.3
Hz), 4.89(2H, 4, J=1.0 Hz), 6.83(1H, ddd, J=2.4, 8.8, 11.0
Hz), 6.91-6.97(1H, m), 7.27-7.31(1H, m), 7.66(1H, ddd, J=6.3,
6.3, 8.8 Hz), 7.74-7.80(2H, m), 7.86-7.94(2H, m).

IR(KBr) cm': 1773, 1720, 1650, 1617, 1509, 1418, 1389.

Mass m/z: 423 (M").

9) Preparation of
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-pyri

dazin-3-one



1H NMR(400MHz, CDC13)8: 0.98(6H, d, J=6.8 Hz), 1.66(2H, br),
2.24-2.41(1H, m), 3.87(2H, s), 4.08(2H, d, J=7.3 Hz), 6.92(1H, ddd, J=2.4,
8.8, 11.2 Hz), 6.97-7.02(1H, m), 7.63(H, t, J=1.1 Hz), 7.71 (1H, ddd, J=6.3,
6.3, 8.8 Hz). IR(Neat) cm 1: 3381, 3307, 1652, 1611, 1508. Mass m/z:
293(M+). Example 112 Preparation of
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-p yridazin-3-one
hydrochlarigel Gelieyinghthe-procedure of Exarmpleil4, 24 (2),
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-pyridaz in-3-one was
reactedto yield the titleé conipowrd psssiightly 4 yellow aneedlefyEéldy 94°9%).
Melting point: 161.4-163.9C 1H NMR(400MHz, DMSO-d6)8: 0.93 (6H, d,
JE6 18 £F 12 B8 ZS4 A M, TR CATL IPHY 57 14 .62 ¢2H tdeyspmppznd as a
7.24-7.31(1H, m), 7.46(1H, ddd, J=2.4, 8.8, 145 11.5 Hz), 7.76(1H, ddd,
1565983 8 BHHLY. 9B H S S IRKBH chi 1 1652, 1616, 1597, 1500,

Examplg LA reparation of.
0.98(6H, d, J=6.8 Hz), 1.66(2H, br), 2.24-2.41(1H, m),
3.87(2H, s), 4.08(2H, d, J=7.3 Hz), 6.92(1H, ddd, J=2.4,
8.8, 11.2 Hz), 6.97-7.02(1H, m), 7.63(1H, t, J=1.1 Hz),
7.71(1H, ddd, J=6.3, 6.3, 8.8 Hz).
IR (Neat) cm™': 3381, 3307, 1652, 1611, 1508.

Mass m/z: 293 (M").

Example 112
Preparation of
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-p
yridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-pyridaz
in-3-one was reacted to yield the title compound as slightly
yellow needles (yield: 94.9%).
Melting point: 161.4-163.9°C
'"H NMR (400MHz, DMSO-ds)3d:
0.93(6H, d, J=6.8Hz), 2.18-2.34(1H, m), 4.01(2H, s), 4.02(2H,

d, J=7.3 Hz), 7.24-7.31(1H, m), 7.46(1H, ddd, J=2.4, 8.8,



6-(2,4-difluorophenyl)-4-dimethylaminomethyl-2-isobu tyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6-(2,4-difluorophenyl)-2-isobutyl-4-meltifanesulfonyloxymeth
yl-2H-pyridazin-3-one was reacted to yield the title compound as a slightly
yellow oil (yield: 94.1%). 1H NMR(400MHz, CDC13)8: 0.98(6H, d, J=6. 8 Hz)
, 2.27-2.38 (1H, m) , 2.34(6H, s), 3.49(2H, d, J=1.5 Hz), 4.07(2H, d, J=7.6
Hz), 6.92¢1Hz ddd7 J72 4,1 8.8.k].20HR), H5.96-2.0141kl, 1), ,7. 706+t J=.5
Hz), 7.71 (1H, ddd, J=6.3, 6.3, 8.8 Hz) . IR(Neat) cm 1: 1652, 1612, 1508.
MaRs$HRLZ : @RT(M+) Examples114 5Pleparation of
6-(2,4-difluorophenyl)-4-dimethylaminomethyl-2-isobu tyl-2H-pyridazin-3-one
hydrochloride Following the procedure of Example 4, 146

-(2,4- dlfluorophenyl) -4-dimethylaminomethyl-2-isobutyl-2H -pyridazin-3-one
W, §?‘8§c1fedlt]o yield the title compound as pale yellow prisms (yield: 89.8%).
Melting pgint 70 1:173.5C 1H NMR(400MHz, DMSO-d6)8:

aration~ o
6-(2,4-difluorophenyl)-4-dimethylaminomethyl-2-isobu
tyl-2H-pyridazin-3-one
Following the procedure of Example 7,

6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth

y1l-2H-pyridazin-3-one was reacted to yield the title compound

as a slightly yellow oil (yield: 94.1%).

'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8Hz), 2.27-2.38(1H, m), 2.34(6H, s), 3.49(2H
d, J=1.5 Hz), 4.07(2H, 4, J=7.6 Hz), 6.92(1H, ddd, J=2.4,
8.8, 11.2 Hz), 6.95-7.01(1H, m), 7.70(1H, t, J=1.5 Hz),
7.71(1H, ddd, J=6.3, 6.3, 8.8 Hz).

IR (Neat) cm': 1652, 1612, 1508.

Mass m/z: 321 (M").

Example 114
Preparation of
6-(2,4-difluorophenyl)-4-dimethylaminomethyl-2-1isobu
tyl-2H-pyridazin-3-one hydrochloride

Following the procedure of Example 4,



0.94 (6H, d, J=6. 8 Hz) , 2.18-2.29 (1H, m), 2.80 (6H, s) , 4.03 (2H, d, J=7.3
Hz), 4 .30 (2H, s), 7.25-7. 31 (1H, m) , 7. 45 (1H, ddd, J=2.4, 8.8, 11.2 Hz),
7.81(1H, ddd, J=6.3, 6.3, 8.8 Hz). 8.18341H, d, J=1.7 Hz), IR(KBr) cm 1:
1648, 1612, 1523, 1510. Example 115 Preparation of
4-diethylaminomethyl-6-(2,4-difluorophenyl)-2-isobut yl-2H-pyridazin-3-one
Following the procedure of Example 9(4),

642, & diflueraphenypR-sobutyl-dimethanesuiomexymety - i sobut y1-2H
yl-2H-pyridazin-3-one and diethylamine were reacted to yield the title
comppoufdzsia pateyetow it faekll quarntitative)tié] NMRAQOMEIZind as
CDC13)8: 0.98(6H, d, J=6.8 Hz), 1.06(6H, t, J=7.1 Hz), 2.27-2.39(1H, m),
2Bo{aHY§lIev PRy 591218 16, 0P 78AL), 4.07(2H, d, J=7.3 Hz), 6.92
(1H, ddd, J=2.4, 8. 8, 11.2 Hz) , 6.95-7.01 (1H, m), 7.72(1H, ddd, J=6.3, 6.3,
87} mAgBAi e, 529 5, 14P 29 Hz) . IR(Neat) cm-": 1656, 1613, 1508.

M%?SN%Z(Z 4%45%%4:). E“X&EQ%IS %16 Preparation of
0.94(6H, d, J=6.8Hz), 2.18-2.29(1H, m), 2.80(6H, s), 4.03 (2H,
d, J=7.3 Hz), 4.30(2H, s), 7.25-7.31(1H, m), 7.45(1H, ddd,
J=2.4, 8.8, 11.2 Hz), 7.81(1H, ddd, J=6.3, 6.3, 8.8 Hz).
8.15(1H, d, J=1.7 Hz),

IR (KBr) cm™': 1648, 1612, 1523, 1510.

Example 115
Preparation of
4-diethylaminomethyl-6-(2,4-difluorophenyl)-2-isobut
yl-2H-pyridazin-3-one
Following the procedure of Example 9(4),
6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and diethylamine were reacted to yield
the title compound as a pale yellow oil (yield: quantitative).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8 Hz), 1.06(6H, t, J=7.1Hz), 2.27-2.39(1H,
m), 2.59(4H, g, J=7.1 Hz), 3.59(2H, 4, J=1.7 Hz), 4.07 (2H,
d, J=7.3Hz), 6.92(1H, ddd, J=2.4, 8.8, 11.2Hz), 6.95-7.01 (1H,

m), 7.72(1H, ddd, J=6.3, 6.3, 8.8 Hz), 7.83(1H, td, J=1.5,



4-diethylaminomethyl-6-(2,4-difluorophenyl)-2-isobut yl-2H-pyridazin-3-one
hydrochloride Following the procedure of Example 4,
4-diethylaminomethyl-6-(2,4-difluoropknyl)-2-isobutyl-2H- pyridazin-3-one
was reacted to yield the title compound as colorless needles (yield: 80.9%).
Melting point: 128.9-131.7C 'H NMR(400MHz, DMSO-d6)8: 0.94(6H, d, J=6.8
Hz), 1.28(6H, t, J=7.2 Hz), 2.18-2.29 (1H, m), 3.10-3.23(4H, m), 4.03(2H, d,
J=7.2Hg),#29(2H, d, J=5. 4 Hz), 7.28 (1H, ddd, J=2.2, 8. 8, 8. 8 Hz) , 7.45
(1H, ddd, J=2.2,8.8,8 .8 Hz), 7.81 (1H, ddd, J=6.3, 8. 8, 8. 8 Hz) , 8.24
(1R (Yedt1.5-HZ): Examplel bl B, Prgpafation of
4-N,N-bis§2-hydroxyqthyl)aminomethyl-6-(2,4-dif|uoro

pHemy)-243obatA-2H pyridazin-3-one 148 Following the procedure of
Example 1(10), 6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and diethanolamine were reacted to yield the title

c qund slightly yellow oil (yield: 97.6%). 1H NMR(400MHz,
C%D%Bf“éig?&é%m d, J=6.6 Hz), 2.26-2.40 (1H, m), 2.70(4H, t, J=5.0

Preparation of
4-diethylaminomethyl-6-(2,4-difluorophenyl)-2-isobut
yl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-diethylaminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 80.9%).
Melting point: 128.9-131.7°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94 (6H, d, J=6.8 Hz), 1.28(6H, t, J=7.2 Hz), 2.18-2.29(1H,
m), 3.10-3.23(4H, m), 4.03(2H, d, J=7.3 Hz), 4.29(2H, d,
J=5.4 Hz), 7.28(1H, ddd, J=2.2, 8.8, 8.8 Hz), 7.45(1H, ddd,
J=2.2,8.8,8.8Hz), 7.81(1H, ddd, J=6.3, 8.8, 8.8Hz), 8.24 (1H,

d, J=1.5 Hz).

Example 117
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(2,4-difluoro

phenyl) -2-isobutyl-2H-pyridazin-3-one



Hz), 3.65(4H, t, J=5.0 Hz), 3.70(2H, s), 4.09(2H, d, J=7.3 Hz), 6.92(1H, ddd,
J=2.7,8.8,11.2 Hz), 6.97-7.03(1H, m), 7.63(1H, d, J=2.4 Hz), 7.75(1H, ddd,
J=6.3, 6.3, 8.8 Hz). IR(Neat) cm 1: 3464, 1648, 1597, 1508. Mass m/z: 363
(M+-H20) . Example 118 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(2,4-difluoro
phenyl)-2-isobutyl-2H-pyridazin-3-one hydrochloride Following the procedure
of Exampie 4 4w\ N-bis(2-hydrexyethyamineamethyl-6-(204-difluorophenyl
-2-isobutyl-2H-pyridazin-3-one was reacted to yield the title compound as
slight®y, yelldws prismsofyield 1 89 D%y Melting-point t1eh8s163.9Cy ¢k ymeth
NMR(400MHz, DMSO-d6)8: 0.93(6H, d, J=6.6 Hz), 2.18-2.29(1H, m),
3.27-3 004N B2 bVerappediith H20)2 ™ 7813 B3 (AR S AVIBHO I AREH3
149 Hz), 4.51(2H, brs), 5.34(2H, br), 7.24-7.31(1H, m), 7.41-7.48(1H, m),
7.5657 BUEtE, PTRCEA K SnT. IRKBH tih-15303%, 3172462591613 4553,
1421 19 ration of
6-(%,5—%%&%% (Zahyf%zgzg-lﬁ)s3 §Utyl-4-(4-methyl-l-pipe
0.97(6H, d, J=6.6 Hz), 2.26-2.40(1H, m), 2.70(4H, t, J=5.0
Hz), 3.65(4H, t, J=5.0 Hz), 3.70(2H, s), 4.09(2H, d, J=7.3
Hz), 6.92(1H, ddd, J=2.7, 8.8, 11.2 Hz), 6.97-7.03(1H, m),
7.63(1H, d, J=2.4 Hz), 7.75(1H, ddd, J=6.3, 6.3, 8.8 Hz).
IR (Neat) cm': 3401, 1648, 1597, 1508.

Mass m/z: 363 (M'-H,0).

Example 118
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(2,4-difluoro
phenyl) -2-isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(2,4-difluorophenyl

) —2-isobutyl-2H-pyridazin-3-one was reacted toyieldthe title

compound as slightly yellow prisms (yield: 89.0%).

Melting point: 161.8-163.9°C

'"H NMR (400MHz, DMSO-ds)3d:

0.93(6H, d, J=6.6 Hz), 2.18-2.29(1H, m), 3.27-3.40 (4H, br,

overlapped with H,0), 3.76-3.84(4H, m), 4.03(2H, 4, J=7.3



razinyl)methyl-2H-pyridazin-3-one Following the procedure of Example
1(10), 6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and 1-methylpipé?azine were reacted to yield the title
compound as a pale yellow oil (yield: 94.0%) 1H NMR(400MHz, CDC13)8:
0.97 (6H, d, J=6. 6 Hz) , 2.28-2.38 (1H, m), 2 .31 (3H, s) , 2.50 (4H, br),
2.61 (4H, br) , 3.57 (2H, d, J=1 .5 Hz) , 4.07 (2H, d, J=7.3 Hz), 6.93(1H, ddd,
J=2.4: 8.8, 11.21Hz}; 6.86<4.026LH.4mQ H,7.6997, 75(2H,~m) JAR(Neatem 1.
1655, 1616, 1596, 1508. Mass m/z: 376(M+). Example 120 Preparation of
6-(2,4-difluoropheniil)-2risobutyl &4-{4-¥vidthyl-l-pipe 8 .15 (1H, m).
razinyl)methyl-2H-pyridazin-3-one dihydrochloride 150 Following the
p&%é@%ﬁéo@Exanﬁﬁéﬂ- 3172, 1645, 1613, 1593, 1421.
6-(2,4-difluorophenyl)-2-isobutyl-4-(4-methyl-I-piperaziny
1)methyl-2H-pyridazin-3-one was reacted to yield the title compound as
c%ogesgoneﬁlges (yield: 90.4%). Melting point: 248.1-251.7C (dec.). 'H
Z00MHz, DMSO- d6, 100C)8: 0.93 (6H, d, J=6. 8 Hz) , 2.20-2.29 (1H,

m) , 2.76@H3)r 3:0YAH: £
6-(2,4-difluorophenyl)-2-isobutyl-4- (4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and l-methylpiperazine were reacted to
yield the title compound as a pale yellow oil (yield: 94.0%).
'"H NMR (400MHz, CDCls)3:
0.97(6H, d, J=6.6Hz), 2.28-2.38(1H, m), 2.31(3H, s), 2.50(4H,
br), 2.61(4H, br), 3.57(2H, 4, J=1.5Hz), 4.07(2H, 4, J=7.3
Hz), 6.93(1H, ddd, J=2.4, 8.8, 11.2 Hz), 6.96-7.02(1H, m),
7.69-7.75(2H, m).
IR (Neat) cm': 1655, 1616, 1596, 1508.

Mass m/z: 376 (M").

Example 120
Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4- (4-methyl-1-pipe

razinyl)methyl-2H-pyridazin-3-one dihydrochloride



br, overlapped with H20) , 3.27(4H, br), 3.74(2H, s), 4.00(2H, d, J=7.1 Hz),
7.14-7.29 (2H, m) , 7.71-7.79 (2H, m) IR(KBr) cm": 1652, 1612, 1514.
Example 121 Preparation of 150
4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-6-(2,4
-difluorophenyl)-2-isobutyl-2H-pyridazin-3-one Following the procedure of
Example 1(10), 6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3:one and ter-butyl e pixerazdnecarboxyl ate were reacted
to yield the title compound as a slightly yellow oil (yield: 97.5%). 'H
NMR@O0OMHEZ 1 CDE1P3)8: 1198 16K s dpdt6l8 HZ)4, -neA N (BH 1SP 1 R<28:2189
(1H, m), 2.52 (4H, t, J=4. 9 Hz) , 3.49 (4H, t, J=4. 9 Hz) , 3.57 (2H, d, J=1.2
Hz) MDY (21 Fa PIE7. 3332)) 693(H ", “REr4ed.8; A 172 H5), iBg title
6.96-7.02(1H, m), 7.69-7.75(2H, mI)Jé IR(Neat) cm': 1695, 1655, 1613, 1508,
1555PRIAKSS iz A2 (MEF ExtmipteSt22 Yo iephration of -
612 - diflvoropnenyl zdsobylyl-4:(L-piggraznym ethyl-2H-pyridazin-3-one
'H NMR (400MHz, DMSO-ds, 100°C)8$:

0.93(6H, d, J=6.8Hz), 2.20-2.29(1H, m), 2.76(3H, s), 3.09 (4H,

br, overlappedwith H,0), 3.27 (4H, br), 3.74(2H, s), 4.00(2H,

d, J=7.1 Hz), 7.14-7.29(2H, m), 7.71-7.79(2H, m).

IR (KBr) cm™*: 1652, 1612, 1514.

Example 121
Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(2,4
—-difluorophenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-(2,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and tert-butyl l1-piperazinecarboxylate
were reacted to yield the title compound as a slightly yellow
0il (yield: 97.5%).
'"H NMR (400MHz, CDCl3)3:
0.98(6H, d, J=6.8Hz), 1.47(9H, s), 2.28-2.39(1H, m), 2.52 (4H,
t, J=4.9 Hz), 3.49(4H, t, J=4.9 Hz), 3.57(2H, 4, J=1.2 Hz),

4.07(2H, 4, J=7.3 Hz), 6.93(1H, ddd, J=2.4, 8.8, 11.2 Hz),



Following the procedure of Example 20,
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(2,4-diflu
orophenyl)-2-isobutyl-2H-pyridazin-3-bhle was reacted to yield the title
compound as a pale yellow oil (yield: quantitative) 'H NMR(400MHz,
CDC13)8: 0.98(6H, d, J=6.8 Hz), 1.81(1H, br), 2.27-2.39(1H, m), 2.50-2.56
(4H, brm) , 2.94 (4H, t, J=4. 8 Hz) , 3.54 (2H, d, J=1.2 HZz), 4.07(2H, d, J=7.3
Hz), 8.9861H, ddd; 1 3524) 8.8,.5b.27 HA),6194-4)02 (1H, m), 7.69-7.76(2H, m).
IR(Neat) cm': 3314, 1655, 1613, 1508. Mass m/z: 362(M+). Example 123
Prgpafation ofmb-(2,4edifluoicpHenylk23soButyk4-(14piperazinyl)m
ethyl-2H-pyridazin-3-one dihydrochloride 152 Following the procedure of
ENampl@ 47 '6-¢2 2 dfifluorophenyl)-2-isobutyl-4-(1-piperazinyl)methyl-
2H-pyridazin-3-one was reacted to yield the title compound as a slightly
yeIIow crystalline powder (yield: 90.8%). Melting point: 136.3-140.9C 1H
(ﬁlop 2,DMS0-d6)8: 0.93 (6H, d, J=6. 6 Hz) , 2.20-2.30 (1H, m) , 2.95
MH 6%&)302@Ht\]50Ha 3.76 (2H, s) , 4.00 (2H, d, J=7.3

Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4- (l-piperazinyl)m
ethyl-2H-pyridazin-3-one
Following the procedure of Example 20,
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(2,4-diflu
orophenyl)-2-isobutyl-2H-pyridazin-3-one was reacted toyield
the title compound as a pale yellow oil (yield: quantitative).
'"H NMR (400MHz, CDCl3)3:
0.98(6H, d, J=6.8 Hz), 1.81(1lH, br), 2.27-2.39(1H, m),
2.50-2.56(4H, brm), 2.94 (44, t, J=4.8Hz), 3.54(2H, d, J=1.2
Hz), 4.07(24, 4, J=7.3 Hz), 6.93(1H, ddd, J=2.4, 8.8, 11.2
Hz), 6.94-7.02(1H, m), 7.69-7.76(2H, m).
IR(Neat) cm': 3314, 1655, 1613, 1508.

Mass m/z: 362 (M").

Example 123
Preparation of
6-(2,4-difluorophenyl)-2-isobutyl-4-(l-piperazinyl)m

ethyl-2H-pyridazin-3-one dihydrochloride



Hz), 7.14-7.20(1H, m), 7.26(1H, ddd, J=2.7, 8.8, 11.2 Hz), 7.86 (1H, ddd,
J=6.6, 6. 6, 8.8 Hz), 7.81 (1H, s). IR(KBr) cm 1: 1656, 1616, 1597, 1509,
1426. Example 124 Preparation of 152
2-benzyl-4-(4-tert-butoxycarbonyl-I-piperazinyl)meth
yl-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one 1) Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl- 2H-pyridazin-3-one
Followingsthel precegute of fxamaplery6)f Example 4,
6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one and
beénzyd chiotide wereweacoted to2yiékbthettitle- ‘cofhpoupd aszyjellow needlies-
(yield: 71.0%). Melting point: 109.0-110.5C 153 1H NMR(400MHz, CDC13)8:
2 B5(BMrdd3217 Az S 9BI3H, ) CELU (FH Y SE FH10EH: 1dd IS8R BIBIHS |
7.28-7.37(3H, m), 7.52(2H, d, J=6.3 Hz) , 7.57-7.64(2H, m), 8.21 (1H, S).
IR(BY) BH1Y 17801 3744716571278, 545°1129 " Maks miz382(M+). 2)

PE%Jla,Eration of .2-benﬁ/gf1§c:_eir5)8>-(¥5%-(4-fluoro-3-methylphenyl)-2H-pyrid

1ng point:
'H NMR (400MHz, DMSO-dg)&:
0.93(6H, d, J=6.6 Hz), 2.20-2.30(1H, m), 2.95(4H, t, J=5.0
Hz), 3.02(4H, t, J=5.0 Hz), 3.76(2H, s), 4.00(2H, d, J=7.3
Hz), 7.14-7.20(1H, m), 7.26(1H, ddd, J=2.7, 8.8, 11.2 Hz),
7.86(1H, ddd, J=6.6, 6.6, 8.8 Hz), 7.81(1lH, s).

IR(KBr) cm™': 1656, 1616, 1597, 1509, 1426.

Example 124
Preparation of
2-benzyl-4- (4-tert-butoxycarbonyl-l-piperazinyl)meth
yl-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one
1) Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-
2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and benzyl chloride were reacted to yield the title
compound as yellow needles (yield: 71.0%).

Melting point: 109.0-110.5°C



azin-3-one Following the procedure of Example 1(7),
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H- pyridazin-3-one
was reacted to yield the title compound@as a pale yellow crystalline powder
(yield: 65.2%). Melting point: 191.2-192.3C 1H NMR(400MHz, CDC13)8:
2.37 (3H, d, J=2. 0 Hz) , 5.52 (2H, s) , 7.13 (1H, dd, J=8.8, 8.8 Hz),
7.33-7.41 (3H, m), 7.48-7.52 (2H, m), 7.64-7.70 (2H, m), 8.62(1H, s),
1403k bspMREKBEbem, s 1739, 1633, 1569, 1457, 1423, 1240. Mass m/z:
338(M+). 3) Preparation of

2-berizy3-b4@fludro-B=inethijipheny! 2 4-Bithroxymeth ¥ 2HH ; pgridazinl3-ohig,
Following the procedure of Example 1(8), 154

2-berffi-4caroxy-6- {@zfluofo-3imetRylpReny)-2H-pyfidiaZi A-3<rfe WaS ) /
reacted to yield the title compound as slightly yellow needles (yield: 28.4%).
Meltidg point: 119781128/sC %HZNM#%M MHz, CDC13)8: 2.34(3H, d, J=1.7

HZ) &AL 67822, 4 49CH QD 1576, 1233, 1123.

Mass m/z: 352 (M").

2) Preparation of
2-benzyl-4-carboxy-6-(4-fluoro-3-methylphenyl)-2H-pyrid
azin-3-one

Following the procedure of Example 1(7),
2-benzyl-6-(4-fluoro-3-methylphenyl) -4-methoxycarbonyl-2H-

pyridazin-3-one was reacted to yield the title compound as a

pale yellow crystalline powder (yield: 65.2%).

Melting point: 191.2-192.3°C

'"H NMR (400MHz, CDCls)3:
2.37(3H, d, J=2.0 Hz), 5.52(2H4, s), 7.13(1H, dd, J=8.8, 8.8
Hz), 7.33-7.41(3H, m), 7.48-7.52(2H, m), 7.64-7.70(2H, m),
8.62(1H, s), 14.01(1H, br).

IR(KBr) cm™': 1739, 1633, 1569, 1457, 1423, 1240.

Mass m/z: 338 (M").

3) Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl) -4-hydroxymethyl-2H
-pyridazin-3-one

Following the procedure of Example 1(8),



J=1.2, 5.9 Hz), 5.41(2H, s), 7.08 (1H, dd, J=8.8, 8.8 Hz), 7.27-7.37 (3H, m),
7.48 (1H, d, J=6. 6 Hz) , 7.57-7.65 (2H, m), 7.66 (1H, t, J=1.2 Hz). IR(KBr)
cm 1: 3330, 1657, 1643, 1611, 1597, 1506, 1239. Mass m/z: 324(M+). 4)
Preparation of 2-benzyl-6-(4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of
Example 1(9), 2-benzyl-6-(4-fluoro-3-methylphenyl)-4-hydroxymethyl-2H-py
ridaziar3-oneavas reacteddo yieldithetitlescompounshas stighths yelflowda z 1
needles (yield: 98.9%). Melting point: 147.6-148.3C 1H NMR(400MHz,
CDCLE3)8Be 2135 (3Hadd=2t0 W2k, 18l158H,18)1,e5. 26t d} sls2ida)tly
5.41(2H, s), 7.09 (1H, dd, J=8.8, 8.8 Hz), 7.27-7.37(3H, m), 7.47 (2H, d,
J26:1619%) PneeRl@H, §iRFA3 HA)- 4#57-7.60 (1H, m), 7.75 (1H, s). IR(KBr)
cm 1: 1656, 1617, 1507, 1355, 1168, 1033, 879. 155 Mass m/z: 402(M+). 5)
Pp@dd%éﬂanfﬁﬁl?tben]ﬂ/MS(ﬂlt?th Bu(foxycarbonyl -piperazinyl)methyl

6-1(1§ %@l%rg ﬁ@ﬁthyl%e&yl §H pyridazin-3-one Following the procedure of

Example
2.34(34, 4, J=1.7 Hz), 3.01(1H, t, J=5.9 Hz), 4.70(2H, dd,

J=1.2, 5.9 Hz), 5.41(2H, s), 7.08 (1H, dd, J=8.8, 8.8 Hz),
7.27-7.37(3H, m), 7.48(1H, d, J=6.6 Hz), 7.57-7.65(2H, m) ,
7.66(1H, t, J=1.2 Hz).
IR (KBr) cm™': 3330, 1657, 1643, 1611, 1597, 1506, 1239.
Mass m/z: 324 (M').
4) Preparation of 2-benzyl-6-(4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-hydroxymethyl-2H-py
ridazin-3-onewas reactedtoyieldthetitlecompoundasslightly
yellow needles (yield: 98.9%).
Melting point: 147.6-148.3°C
'"H NMR (400MHz, CDCls)3:
2.35(3H, 4, J=2.0 Hz), 3.15(3H, s), 5.26(2H, d, J=1.2 Hz),
5.41 (24, s), 7.09 (1H, dd, J=8.8, 8.8 Hz), 7.27-7.37(3H,
m), 7.47(2H,d, J=6.6Hz), 7.62(1H,d, J=7.3Hz), 7.57-7.60 (1H,
m), 7.75(1H, s).

IR (KBr) cm': 1656, 1617, 1507, 1355, 1168, 1033, 879.



2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate were reacted
to yield the title compound as a yellowpdil (yield: 91.8%). 1H NMR(400MHz,
CDC13)8: 1.46(9H, s), 2.35(3H, d, J=1.8 Hz), 2.50(4H, t, J=4.9 Hz), 3.49(4H,
t, J=4.9 Hz), 3.56(2H, d, J=1.4 Hz), 5.40(2H, s), 7.26-7.36(4H, m), 7.49(2H,
d, J=6.6Hz), 7.55-7.60(1H, m), 7.63 (1H, dd, J=1.8, 7.2 Hz), 7.74 (1H, s) .
Examplen125 Poeparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-(1-piperaziny
1)ymethybRHepyrdazin3-one dihydrochloride Following the procedure of
Example 2, 2-benzyl-4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-6-(
4-fluofo-3emetHyl PhéAyIT 2H-pyHiBaZin-3 ot whs R e Ry &7 yield tie el -
compaound as a colorless crystalline powder (yield: 60.9%) . 156 Melting
point. T65-7-180-76 (183 1 NUFOOMIZ BRSO d6)5: 23HaH, d
J=2.0Hz), 3,09(4H, br) 3.28(1(4H L J=5.2Hz), 3.89(2H, 5),5.36(2H, s),

h ed ’
7.21-7.40(6H, my, 7-70-7.76(1H, m), 7.79(1H: dd;, J=1.7, 7.3'Hz), 8.16(1H, s).

2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 91.8%).
'H NMR (400MHz, CDCls)d:
1.46(9H, s), 2.35(3H, d, J=1.8 Hz), 2.50(4H, t, J=4.9 Hz),
3.49(4H, t, J=4.9 Hz), 3.56(2H, d, J=1.4 Hz), 5.40(2H, s),
7.26-7.36(4H, m), 7.49(2H, d, J=6.6Hz), 7.55-7.60(1H, m),

7.63(1H, dd, J=1.8, 7.2 Hz), 7.74(1lH, s).

Example 125
Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-(l-piperaziny
1l)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
2-benzyl-4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-6-(
4-fluoro-3-methylphenyl) -2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder

(yield: 60.9%).



IR(KBr) cm 1: 1656, 1607, 1505, 1239, 1126, 700. Mass m/z: 392 (M+)
Example 126 Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-424-methyl-I-p
iperazinyl)methyl-2H-pyridazin-3-one Following the procedure of Example
1(10), 2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield the
title- compounshas a yellow oil {yietd-8% 3%).) 1H NMR(400MHz, CDC13)8:
2.33(3H, s), 2.36(3H, d, J=1.8 Hz), 2.53(4H, br), 2.61(4H, br), 3.57 (2H, d,
J=1.AHE) ( 50402H, M08 {1H, t, J=8.9Hz), 7.26-7.36(3H, m), 7.49(2H, d,
J=6.8Hz), 7.56-7.60(1H, m), 7.64 (1H, dd, J=1.8, 7.2 Hz), 7.73 (1H, s).
Exanplé 10¥Prdpafatiod 821573 - 09 (4H, br), 3.28(4H, t, J=5.2Hz),
2-benzyl-6-(4-fluoro-3-methyl henyl)-4-%4-meth I-I-
iperasingfiidinyE 2t -pyridsin- Bone cihyarbchioride Folowingdne: 76 (11
procedure .of ple4, _
> et 6L (a R0 3 e Py (e byt Eigane -
inybmethyl-2H-pyridazin-3-ane, wasggactad toyyield she titjg ocompound as a
colorless crystalline powder (yield: 78.6%).

Mass m/z: 392 (M")

Example 126
Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-(4-methyl-1-p
iperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one and 1-methylpiperazine were reacted
to yield the title compound as a yellow oil (yield: 81.3%).
'H NMR (400MHz, CDCls)3d:
2.33(3H, s), 2.36(3H, d, J=1.8 Hz), 2.53(4H, br), 2.61 (4H,
br), 3.57(2H, d, J=1.4Hz), 5.40(2H, s), 7.08 (1H, t, J=8.9Hz),
7.26-7.36(3H, m), 7.49(2H, d, J=6.8Hz), 7.56-7.60(1H, m),

7.64(1H, dd, J=1.8, 7.2 Hz), 7.73(1lH, s).

Example 127

Preparation of



Melting point: 240.0-242.5C (dec.) 1H NMR(400MHz, DMSO-d6)8: 2.31(3H,
d, J=1.7 Hz), 2.76(3H, s), 3.10(4H, br), 3.33(4H, br), 3.84 (2H, s), 5.36 (2H,
s), 7.21-7.39 (6H, m), 7.69-7.74 (1H, ¥}, 7.78(1H, dd, J=2.1, 7.8 Hz),
8.09(1H, s). IR(KBr) cm 1: 1653, 1607, 1504, 1454, 1240, 1127. Mass m/z:
406 (M+) Example 128 Preparation of
2-benzyl-4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-f
luoro-3-methylphenyh-2H-pyridezin-3-are HHallovwingithe procedureofl -1 -p
Example 1(10), 2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyl-2H-pyrdazin-3-bhecand diétHanolamineiwefe- reactdd o dyieth the-tite
compound as a yellow oil (yield: 87.6%). 1H NMR(400MHz, CDC13)8:
2.33(3H, 57128941, {32400 pEAI8IBA(2H, £ X3EH.0HZ), 158 3.68 (2H, s),
5.40 (2H,y§2,_7.06 (1H, t, J=8, 9Hz), 7.26-7.38 gsH, m), 7.45 (2H, d, J=7.0
7.6

HZ), P B8Y7-68 (3H, M) 775 {TRS S)Y BB 129 Préfsarition of° 1Pera?

2-benf I-4-I}I1 -_bﬁ(g-h drgx;gethy gminometh}é-G-@E31 eld the titl
fIJgr%-é/-mmegth%}pheny%%ﬁ-ﬁyrﬁaz?n%qgnweaS reatted toyield the title

compound as a colorless crystalline powder (yield: 78.6%).

Melting point: 240.0-242.5°C (dec.)

'"H NMR (400MHz, DMSO-dg)3d:
2.31(3H, d, J=1.7 Hz), 2.76(3H, s), 3.10(4H, br), 3.33(4H,
br),3.84(2H,s),5.36(2H,s),7.21-7.39(6H, m), 7.69-7.74 (1H,
m), 7.78(1H, dd, J=2.1, 7.8 Hz), 8.09(1lH, s).

IR(KBr) cm™': 1653, 1607, 1504, 1454, 1240, 1127.

Mass m/z: 406 (M")

Example 128

Preparation of

2-benzyl-4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(4-£f

luoro-3-methylphenyl)-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one and diethanolamine were reacted to
yield the title compound as a yellow oil (yield: 87.6%).
'H NMR (400MHz, CDCls)3d:

2.33(3H, s), 2.69(4H, t, J=4.9 Hz), 3.64(4H, t, J=5.0 Hz),



hydrochloride Following the procedure of Example 4,
2-benzyl-4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-fluoro-
3-methylphenyl)-2H-pyridazin-3-one Wa& reacted to yield the title compound
as a pale yellow crystalline powder (yield: 75.9%) . Melting point:
161.7-163.0C 1H NMR(400MHz, DMSO-d6)8: 2.31(2H, d, J=2.0 Hz),
3.34(4H, t, J=5.2 Hz), 3.83(4H, t, J=5.4 Hz), 4.47(2H, s), 5.39(2H, s),
7.23-7.4006bk W)y , 273677, (AH, M 7 (82 (H sdd, 3.7, 7.3Hz)7 8A7( (HH,
S) IR(KBr) cm 1: 1602, 1503, 1239, 1088. Mass m/z: 393 (M+-H20)
Example 1730 “Regpar@tian-6f. 0 Hz), 7.58-7.68 (2H, m), 7.75(1lH, s).
2-benzyl-4-dimethylaminomethyl-6-(4-fluoro-3-methylp 159
henyl)-2H-pyridazin-3-one Following the procedure of Example 7,
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonyloxym
ethyRBPiLSyridazin-3-one and dimethylamine were reacted to yield the title
compoung as agellow oil %yield: 92.7%). 1H NMR(400MHz, CDC13)8:

2.34(9H, s}, 3.49(2H S), B.40(2H, s), 7.06(1H, t, J=8.9H2),

2-benzyl-4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(4-
fluoro-3-methylphenyl) -2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
2-benzyl-4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4-fluoro-
3-methylphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as a pale yellow crystalline powder (yield:
75.9%) .
Melting point: 161.7-163.0°C
'"H NMR (400MHz, DMSO-ds)3d:
2.31(2H, d, J=2.0 Hz), 3.34(4H, t, J=5.2 Hz), 3.83(4H, t,
J=5.4 Hz), 4.47(2H, s), 5.39(2H, s), 7.23-7.40(6H, m),
7.73-7.77(1H, m), 7.82(1H, dd, J=1.7, 7.3Hz), 8.47(1lH, s).
IR (KBr) cm™': 1602, 1503, 1239, 1088.

Mass m/z: 393 (M"'-H,0)

Example 130
Preparation of

2-benzyl-4-dimethylaminomethyl-6-(4-fluoro-3-methylp



7.25-7.35(3H, m), 7.49(2H, d, J=7.4Hz), 7.58-7.67(2H, m), 7.75 (1H, s) .
Example 131 Preparation of
2-benzyl-4-dimethylaminomethyl-6-(4fforo-3-methylp
henyl)-2H-pyridazin-3-one hydrochloride Following the procedure of Example
4, 2-benzyl-4-dimethylaminomethyl-6-(4-fluoro-3-methylphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound as colorless
flakes (yielgh ¥ 2)6%)-Metting: point:3225.3-226.0C 1H NMR(400MHz,
DMSO0-d6)8: 2.31(3H, d, J=2.0 Hz), 2.81(6H, s), 4.28(2H, s), 5.39(2H, s), 7
21-7 A1{6H]I m)i7q.78kE . T8 ¢Hddnm)e 783 EHdpgd 2J=52.2, 7.6 Hz), 8.52 (1H,
s) . IR(KBr) cm 1: 1652, 1610, 1506, 1240, 1126, 702. 160 Mass m/z: 351
a@;pEQéﬁﬁﬂéig@—ﬁ%éeéﬂﬂﬁﬁpgﬁhylphenyl)—4—methanesulfonyloxym
4-(4-tert-butoxycarbonyl-I- iperazinﬁ/gmethyl-z-cinn ,
aﬁ%@%&gﬁﬁ&ﬁéﬁﬁét}&%ﬁe@ﬁﬁ)-ﬁ “pyridsZiReE-3he" 1) Bréfaraton o ©°

2-ginnamyk:6-(¢fluoro:3methylphenyl)-4-methoxyearbony. 1 4. 92.73) .
'H NMR (400MHz, CDCls)d:
2.34(9H, s), 3.49(2H, s), 5.40(2H, s), 7.06(1H, t, J=8.9Hz),
7.25-7.35(3H, m), 7.49(2H, d, J=7.4Hz), 7.58-7.67(2H, m),

7.75(1H, s).

Example 131
Preparation of
2-benzyl-4-dimethylaminomethyl-6-(4-fluoro-3-methylp
henyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-benzyl-4-dimethylaminomethyl-6- (4-fluoro-3-methylphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound
as colorless flakes (yield: 72.6%).
Melting point: 225.3-226.0°C
'"H NMR (400MHz, DMSO-dg)3:
2.31(3H, d, J=2.0 Hz), 2.81(6H, s), 4.28(2H, s), 5.39(2H,
s), 7.21-7.41(6H, m), 7.73-7.78(1H, m), 7.83(1H, dd, J=2.2,
7.6 Hz), 8.52(1lH, s).

IR (KBr) cm™': 1652, 1610, 1506, 1240, 1126, 702.



1-2H-pyridazin-3-one Following the procedure of Example 1(6),
6-(3-fluoro-4-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one and
cinnamyl bromide were reacted to yiel§the title compound as pale yellow
needles (yield: 58.7%). Melting point: 95.9-96.7C 1H NMR(400MHz,
CDC13)8: 2.35 (3H, d, J=1.7 Hz) , 3.99 (3H, s) , 5.04 (2H, dd, J=1.2, 6. 8
Hz), 6.45(1H, dt, J=15.9, 6.8 Hz), 6.75(1H, d, J=15.9 Hz), 7.10 (1H, dd, J=8.
9MB.s3 Hz) 3z 7.2647(83)(3H, m) , 7.39 (2H, d, J=7.1 Hz), 7.58-7.66(2H, m),
8.23(1H, s). IR(KBr) cm 1: 1724, 1661, 1603, 1501, 1292, 1234, 1123. Mass
m/z: 378(M+). 2) Preparation of
4-carboxy-2-cinnamyl-6-(4-fluoro-3-methylphenyl)-2H-pyr idazin-3-one 161

F&RGWmtethe3srocedure of Example 1(7),
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2
H-pyridaZin328n8 W& ré4cted to yield the title compound as pale yellow

L ST
amyl-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one
1) Preparation of
2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-methoxycarbony
1-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3-fluoro-4-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and cinnamyl bromide were reacted to yield the title
compound as pale yellow needles (yield: 58.7%).
Melting point: 95.9-96.7°C
'"H NMR (400MHz, CDCls)3:
2.35(3H, d, J=1.7 Hz), 3.99(3H, s), 5.04(2H, dd, J=1.2, 6.8
Hz), 6.45(1H, dt, J=15.9, 6.8 Hz), 6.75(1H, 4, J=15.9 Hz),
7.10(1H, dd, J=8.9, 8.9 Hz), 7.20-7.33(3H, m), 7.39(2H, d,
J=7.1 Hz), 7.58-7.66(2H, m), 8.23(1lH, s).
IR(KBr) cm™': 1724, 1661, 1603, 1501, 1292, 1234, 1123.
Mass m/z: 378 (M") .
2) Preparation of
4-carboxy-2-cinnamyl-6- (4-fluoro-3-methylphenyl)-2H-pyr

idazin-3-one



dt, J=15.9, 6.8 Hz), 6.80(1H, d, J=15.9 Hz), 7.13(1H, dd, J=8.8, 8.8 Hz),
7.22-7.36(3H, m), 7.40-7.43(2H, m), 7.65-7.72(2H, m), 8.64 (1H, s), 14.04
(1H, br). IR(KBr) cm': 3438, 3061, 26881 1747, 1637, 1567, 1463, 1244,
Mass m/z: 364(M+). 3) Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-hydroxymethyl- 2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy@raisnamyl-6~&-fuere-3unethyipheayh-2H-pyriga zin-3-one was
reacted to yield the title compound as slightly yellow needles (yield: 20.1%).
Mettigpemi:1 139, 94140.9¢- o3 N R(400MHrz; 10 D E€18)8 h2 B4c@Hhady =L 5
Hz), 3.00 (1H, br), 4.73 (2H, s) , 5.01 (2H, d, J=6. 6 Hz) , 6.44 (1H, dt,
JHBRYr698HY) 56 72(2115d L3259 He) Y FORIHI/IG LI=R oc 8P Pz d as
7.24(1H, t, J=7.3 Hz), 162 7,30(2H, dd, J=7.3, 7.3 Hz), 7.39(2H, d, J=7.3 Hz),
7B8L7 657THOth) YU AR, B 92793 HE); 7.87(1H, s). IR(KBr) cm-1: 3393,
1?4% ,, 1648, 1602}5,_:1510452 ]84—5 ?’llzé?@c 1077. Mass m/z: 350(M+). 4)

Prepatréﬂgn%?ﬁzcmnamyl-& Afl uoro-3-methylphenyl)-4-
mefhanesulienyoxymetiylygti-pyridazin-3-one
2.36(3H, d, J=2.0Hz), 5.12(2H, dd, J=1.2, 6.8 Hz), 6.42(1H,
dt, J=15.9, 6.8 Hz), 6.80(1H, d, J=15.9 Hz), 7.13(1H, dd,
J=8.8, 8.8 Hz), 7.22-7.36(3H, m), 7.40-7.43(2H, m),
7.65-7.72(2H, m), 8.64(1H, s), 14.04(1lH, br).

IR (KBr) cm™': 3438, 3061, 2688, 1747, 1637, 1567, 1463, 1244.

Mass m/z: 364 (M").

3) Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-hydroxymethyl-
2H-pyridazin-3-one

Following the procedure of Example 1(8),
4-carboxy-2-cinnamyl-6- (4-fluoro-3-methylphenyl)-2H-pyrida
zin-3-one was reacted to yield the title compound as slightly

yvellow needles (yield: 20.1%).

Melting point: 139.9-140.9°C

'"H NMR (400MHz, CDCl3)3:
2.34(3H, 4, J=1.5 Hz), 3.00(1H, br), 4.73(2H, s), 5.01(2H,
d, J=6.6Hz), 6.44 (1H, dt, J=15.9, 6.6 Hz), 6.72(2H, d, J=15.9

Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.24(1H, t, J=7.3 Hz),



Following the procedure of Example 1(9),
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-hydroxymethyl-2H- pyridazin-3-one
was reacted to yield the title compoun®®s colorless needles (yield: 91.9%).
Melting point: 78.4-80.5C 1H NMR(400MHz, CDC13)8: 2.35 (3H, d, J=2.0
Hz), 3.17 (3H, s), 5.10 (2H, dd, J=1.2, 6.8 Hz), 5.28(2H, d, J=1.2 HZz),
6.42(1H, dt, J=15.9, 6.8 Hz), 6.73(1H, d, J=15.9 Hz), 7.09(1H, dd, J=8.9, 8.9
Hz), 7.20-7233 (3d, m)s77.40 (2t5 didrB. 8.H2)(2% ,.5&,7.62 (18, m), 7.64
(1H, d, J=8.8 Hz) , 7.77 (1H, t, J=1.3 Hz) . IR(KBr) cm 1: 1663, 1612, 1508,
1355,/12417132614,1988 058,873, (Massim/Z=28(Mt)). b) Prépatatiors of
4-(4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-cinnam

Y& (EHabr6m3-rmetipheryif-2H-pyAdaziht8-one E8ifowihitthe prosedutd of -

Example %(10) 2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonylox
1%3%& W 28 2hyfiAzin-3-one and tert-butyl 1- plperazmecarboxylate were

0
SR A e o s e R P s
Jﬁ%@ﬂé%ksulfonyloxymethyl—2H—pyr1daz1n—3—one
Following the procedure of Example 1(9),
2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-hydroxymethyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 91.9%).
Melting point: 78.4-80.5°C
'"H NMR (400MHz, CDCls)3:
2.35(3H, d, J=2.0 Hz), 3.17(3H, s), 5.10(2H, dd, J=1.2, 6.8
Hz), 5.28(2H, 4, J=1.2 Hz), 6.42(1H, dt, J=15.9, 6.8 Hz),
6.73(1H, 4, J=15.9 Hz), 7.09(1H, dd, J=8.9, 8.9 Hz),
7.21-7.33(3H, m), 7.40(2H, d, J=8.8 Hz), 7.57-7.62(1H, m),
7.64(1H, 4, J=8.8 Hz), 7.77(1H, t, J=1.3 Hz).
IR (KBr) cm™': 1663, 1612, 1508, 1355, 1241, 1167, 988, 958,
Mass m/z: 428 (M").
5) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-cinnam
yl-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(10),

2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-methanesulfonylox

873.



3.51(4H, t, J=4.9 Hz), 3.59(2H, d, J=1.4 Hz), 5.00(2H, dd, J=1.0, 6.6 Hz),
6.45 (1H, dt, J=15.8, 6.6 Hz), 6.72 (1H, d, J=15.8 Hz), 7.08 (1H, dd, J=8.9,
8.9 Hz), 7.22 (1H, t, J=7.2 Hz), 7.29(2%$, dd, J=7.0, 7.0 Hz), 7.38(2H, d,
J=7.7 Hz), 7.56-7.61 (1H, m), 7.65 (1H, dd, J=1.8, 7.2Hz), 7.77 (1H, s).
Example 133 Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-(1-piperazi
nyheethyl-2Hrpytidazin-3-one-diydsechledde -ballgwing the procedure of
Example 2, 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-cinnamyl-6
-(A-flugre 3 miethykphenyl) 1 2H pyridazin-Saone dvasoreaictéd t¢ hyeldi thiestitle
compound as a colorless crystalline powder (yield: 96.0%). Melting point:
17PARPgTd G fdee. Y EHIRMRUDbOMEZ L BMEO-dB)8: 2.31(3H, d, J=2.0 Hz),
3.21(4H, t, J=4.9 Hz), 3.34(4H, t, J=5.IHz), 3.99(2H, s), 4.95(2H, dd, J=1.3,
6. 41DV AW 26 A BE 17296.1, 6.3 Hz), 6.68 (LH, d, J=16.1 Hz),

U By 73 T Ry ey oo ook, 1605, 1A,

12393962. Mass Mz A1B (M¥) 3 .59(2m, 4, J=1.4 Hz), 5.00(2H, dd,
J=1.0, 6.6 Hz), 6.45(1H, dt, J=15.8, 6.6 Hz), 6.72(1H, d,
J=15.8 Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.22(lH, t, J=7.2
Hz), 7.29(2H, dd, J=7.0, 7.0 Hz), 7.38(2H, d, J=7.7 Hz),

7.56-7.61(1H, m), 7.65(1H, dd, J=1.8, 7.2Hz), 7.77(1lH, s).

Example 133
Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-(l-piperazi
nyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,

4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-cinnamyl-6

- (4-fluoro-3-methylphenyl)-2H-pyridazin-3-one was reacted to

yield the title compound as a colorless crystalline powder

(yield: 96.0%).

Melting point: 171.1-187.1°C (dec.)

'"H NMR (400MHz, DMSO-ds)3d:

2.31(3H, d, J=2.0 Hz), 3.21(4H, t, J=4.9 Hz), 3.34(4H, t,

J=5.1Hz), 3.99(2H, s), 4.95(2H, dd, J=1.3, 6.4Hz), 6.45(1H,



Example 134 Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-(4-methyl-1
-piperazinyl)methyl-2H-pyridazin-3-on&4Following the procedure of Example
1(10), 2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield
the title compound as a yellow oil (yield: 80.1%). 1H NMR(400MHz,

CDC13)8:2.82(3H. 6).32:35(3H.. dsd=z 1,8 Hz)s 2131 (@ Hzbr), 2.68(4H 2 brk3.59

(2H, d, J=1.4Hz), 4.99 (2H, dd, J=1.1, 6.6Hz), 6.45 (1H, dt, J=15.8, 6.0 Hz),

6.72 (OH, @, 3915.8342p17.08) (1H,. dd,- I=82,B19 Kz), 7.22¢1H, (t9J21.6,m).2

Hz), 7.29(2H, dd, J=7.2, 7.2 Hz), 7.39(2H, dd, J=1.4, 7.2 Hz) , 7.56-7.61 (1H,

m), 763 R Fdddd=1J817.2 HZ) 37 /B (1K, £ 94 H2). Example 135 165
ration of _2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-(4-methyl-1

-P rﬁgifﬁﬁﬂ?yl)(fFTeﬂ‘lyl%fig’l§pyr?c?a n31888'd&1§/%| OCrﬁS%i(de Following the
procedur of Example 4,
u

2-C|nnam)//ﬁ6-(4- oro-3-methylphenyl)-4-(4-methyl-I-piper
Example 134
Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-(4-methyl-1
-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:
80.1%) .
'H NMR (400MHz, CDCl3)3d:
2.32(3H, s), 2.35(3H, d, J=1.8 Hz), 2.51(4H, br), 2.62 (4H,
br),3.59(2H,d,J=1.4Hz),4.99(2H,dd, J=1.1, 6.6Hz), 6.45 (1H,
dt, J=15.8, 6.0 Hz), 6.72(1H, 4, J=15.8 Hz), 7.08(1lH, dd,
J=8.9, 8.9 Hz), 7.22(1H, tt, J=1.6, 7.2 Hz), 7.29(2H, dd,
J=7.2, 7.2 Hz), 7.39(2H, dd, J=1.4, 7.2 Hz), 7.56-7.61(1H,

m), 7.65(1H, dd, J=1.8, 7.2 Hz), 7.75(1H, t, J=1.4 Hz).

Example 135



azinyl)methyl-2H-pyridazin-3-one was reacted to yield the title compound
asa colorless crystalline powder (yield: 66.3%). Melting point: 236.1-237.1C
1H NMR(400MHz, DMSO0-d6)8: 2 .321®H, d, J=2 .2 Hz) , 2 .76 (3H, s),
3.08(4H, br), 3.32(4H, br), 3.83(2H, s), 4.94(2H, dd, J=1.2, 6.4Hz), 6.45 (1H,
dt, J=16.1, 6.3 Hz), 6.67 (1H, d, J=15.8 Hz), 7.19-7.26(2H, m), 7 .29-7 .34
(2H, m), 7.41-7.44 (2H, m) , 7 .71-7 .76 (1H, m) , 7.81 (1H, dd, J=2.2,7.6
Hz), 8.07H1L s} a tRA&BEcmM 1: 1652, 1607, 1505, 1239, 1129. Mass m/z:
432 (M+) Example 136 Preparation of

4-N,N-bis{2 twydrexyethyhaminometioy 2caiampkhé(41) -4- (4-methyl-1
-fluoro-3-methylphenyl)-2H-pyridazin-3-one Following the procedure of
Example 1RE0): 2R2&innamyie-(4-HudroRvmEtiyipReAy) 166
methanesulfonyloxymethyl-2H-pyridazin-3-one and diethanolamine were
reacted t6'yidi Jfﬁgyl?i%rcfocf'ﬁpound as a yellow oil (yield: 83.7%). 1H

NMR(40 CDC13)8: 2.32(3H, s), 2.69(4H, t. J=4.9 Hz), 3.65(4H, d,
Yoas rors Ol ey I Zg e 2GRl 2

S
J=6.5H (1H! dt, J=15.8, 6.5
2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-(4-methyl-1-piper

azinyl)methyl-2H-pyridazin-3-one was reacted to yield the

titlecompoundasacolorlesscrystallinepowder (yield: 66.3%).

Melting point: 236.1-237.1°C

'"H NMR (400MHz, DMSO-dg)3d:
2.32(3H, d, J=2.2Hz), 2.76(3H, s), 3.08(4H, br), 3.32(4H,
br), 3.83(2H, s), 4.94(2H, dd, J=1.2, 6.4Hz), 6.45(1H, dt,
J=16.1, 6.3 Hz), 6.67(1H, d, J=15.8Hz), 7.19-7.26(2H, m),
7.29-7.34(2H,m), 7.41-7.44(2H, m), 7.71-7.76(1H, m), 7.81 (1H,
dd, J=2.2, 7.6 Hz), 8.07(1lH, s).

IR(KBr) cm': 1652, 1607, 1505, 1239, 1129.

Mass m/z: 432 (M)

Example 136
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cinnamyl-6- (4
-fluoro-3-methylphenyl) -2H-pyridazin-3-one
Following the procedure of Example 1(10),

2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-



Hz), 6.68 (1H, d, J=15.8 Hz), 7.05 (1H, dd, J=8.9, 8.9 Hz), 7.21 (1H, t,
J=7.2Hz), 7.28 (2H, dd, J=7.2, 7.2Hz), 7.37 (2H, d, J=7.6Hz), 7.58-7.63(1H,
m), 7.66(1H, dd, J=1.8, 7.2Hz), 7.81 {§#1, s) . Example 137 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cinnamyl-6-(4
-fluoro-3-methylphenyl)-2H-pyridazin-3-one hydrochloride Following the
procedure of Example 4,
40 N bisé2-hyesaxyethyhartramethy 2-cinamyl 6-44dluofd
0-3-methylphenyl) -2H-pyridazin-3-one was reacted to yield the title
compobadasandoleriesserystadiireel powdercs(yieldh 63t2%) ¢ Mettimgupoints a
112.5-113.2C 1H NMR(4OOMHZ, DMSO0-d6)8: 2.32(3H, d, J=1.9 Hz),
38514t J=5. 1 HAL 3:843AH/ t) J=5.1Hz), 4.46(2H, s), 4.98(2H, dd, J=1.5,
611Hz 6.45 (1H, 167 dt, J=15.8, 6.1 Hz), 6.69 (1H, d, J=16.0 Hz),

o B SRVRA, 7 S BREH, m) 7.41-7. 44(2H m), 7.75-7.80 (1H, m),

Zzii%?ﬁ%‘;sym/ HOH 1120) i 13 o A,
3.69(2H, s), 4.98(2H, d, J=6.6Hz), 6.41(1H, dt, J=15.8, 6.5
Hz), 6.68(1H, 4, J=15.8 Hz), 7.05(1H, dd, J=8.9, 8.9 Hz),
7.21(1H, t, J=7.2Hz), 7.28(2H, dd, J=7.2, 7.2Hz), 7.37(2H,
d, J=7.6Hz), 7.58-7.63(1H, m), 7.66(1H, dd, J=1.8, 7.2Hz),

7.81(1H, s).

Example 137
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cinnamyl-6- (4
-fluoro-3-methylphenyl)-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cinnamyl-6- (4-fluor
o-3-methylphenyl)-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystallinepowder (yield: 63.2%).
Melting point: 112.5-113.2°C
'"H NMR (400MHz, DMSO-ds)3d:
2.32(3H, d, J=1.9 Hz), 3.35(4H, t, J=5.1 Hz), 3.84 (4H, t,

J=5.1Hz), 4.46(2H, s), 4.98(2H, dd, J=1.5, 6.1Hz), 6.45(1H



Preparation of 2-cinnamyl-4-dimethylaminomethyl-6-(4-fluoro-3-methy
Iphenyl)-2H-pyridazin-3-one Following the procedure of Example 7,
2-cinnamyl-6-(4-fluoro-3-methylphenyl}*4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and dimethylamine were reacted to yield the title
compound as a yellow oil (yield: 90.9%). 1H NMR(400MHz, CDC13)8:
2.34(3H, d, J=2.0 Hz), 2.36(6H, s), 3.51(2H, d, J=1.4 Hz), 5.00(2H, dd,
J=1.3;6.83H2); 6466LH. 14t J=458, 6.6, Ha), £-72 (dH.4, J718:8H2) 7 0F,
(1H, dd, J=8.9, 8. 9Hz), 7.22 (1H, tt, J=1.4, 7.2 Hz), 7.29(2H, dd, J=7.2, 7.2
Hz), mB9(2H2 ©e] J34 (B H/.OnHz)y 7 H60-7 654 (THL, ) 7.67 (2H7 delp I£2,2/m)7,.2
Hz), 7.76(1H, s) . Example 139 Preparation of 168
2-cinfamy-4tdirfgthylamiRemethyR8(4-fludrot 8tmethy

Iphen !%-ZH-py_erazin-B-one hydrochloride Followin7g1the procedure of

E%&ﬁ% & 4, Flcihnafyt4-diéthytamitornéthii-62(4-fluoro-3-methylpheny 1)

-2H-p rirgl%ip-:ﬁd-lo&?wyv_qas 6§acted to yield the title compound as a colorless
er (yi

crystalline pow el :281.1%). Melting point: 183.6-184.5C
Example 138
Preparation of
2-cinnamyl-4-dimethylaminomethyl-6- (4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-cinnamyl-6- (4-fluoro-3-methylphenyl)-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and dimethylamine were reacted to
yield the title compound as a yellow oil (yield: 90.9%).
'"H NMR (400MHz, CDCls)3:
2.34(3H, d, J=2.0 Hz), 2.36(6H, s), 3.51(2H, d, J=1.4 Hz),
5.00(2H, dd, J=1.3, 6.8 Hz), 6.46(1H, dt, J=15.8, 6.6 Hz),
6.72(1H, d, J=15.8Hz), 7.07(1H, dd, J=8.9, 8.9Hz), 7.22(1H,
tt, J=1.4, 7.2 Hz), 7.29(2H, dd, J=7.2, 7.2 Hz), 7.39(2H,
dd, J=1.6, 7.0 Hz), 7.60-7.65(1H, m), 7.67(1H, dd, J=2.2,

7.2 Hz), 7.76(1lH, s).

Example 139

Preparation of



1H NMR(400MHz, DMSO0-d6)8: 2.32(3H, d, J=2.0 Hz), 2.83(6H, s), 4.29(2H,
s), 4.98(2H, dd, J=1.3, 6.4 Hz), 6.46(1H, dt, J=16.1, 6.3 Hz), 6.69(1H, d,
J=16.1Hz),7 .22-7 .27 (2H, m) , 7 .2887 .35 (2H, m) , 7 .41-7 .44 (2H, m),
7.76-7.81 (1H, m), 7.86 (1H, dd, J=2.2, 7.3Hz), 8.50 (1H, s) . IR(KBr) cm 1:
1652, 1607, 1505, 1240, 965. Mass m/z: 377 (M+) Example 140 Preparation
of 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-(4-c
hlorocinnamyi»6=#fluore-3meethyliphenybm2idngyrida @znr-8raped:)3-methy
Preparation of 2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-meth
oxycarbohyhk2Hypyridarzins3-0ne 469-Bolowingytheogtotedude of Example
1(6), 6-(3-fluoro-4-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one
and 4-chlBradifiany| Ehforiieowere Féactedtdaiertithe: tile compound as

yellow needles 9/I€|d 71.7%). Melting Romt 137.8- 138 8C 1H NMR(400MHz
(:%C2ﬂ5§amy dimethylaminomethyl-6- (4-fluoro-3-methylpheny

1) -2H-pyridazin-3-one was reacted to yield the title compound

as a colorless crystalline powder (yield: 81.1%).

Melting point: 183.6-184.5°C

'"H NMR (400MHz, DMSO-dg)3d:
2.32(3H, d, J=2.0 Hz), 2.83(6H, s), 4.29(2H, s), 4.98(2H,
dd, J=1.3, 6.4 Hz), 6.46(1H, dt, J=16.1, 6.3 Hz), 6.69(1H,
d,J=16.1Hz),7.22-7.27(2H,m), 7.29-7.35(2H,m), 7.41-7.44 (2H,
m), 7.76-7.81(1H, m), 7.86(1H, dd, J=2.2, 7.3Hz), 8.50(1H
s) .

IR(KBr) cm™': 1652, 1607, 1505, 1240, 965.

Mass m/z: 377 (M)

Example 140
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-(4-c
hlorocinnamyl)-6- (4-fluoro-3-methylphenyl)-2H-pyrida
zin-3-one
1) Preparation of
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-meth

oxycarbonyl-2H-pyridazin-3-one



2.35(3H, d, J=1.7 Hz), 3.99(3H, s), 5.03(2H, d, J=6.6 Hz), 6.43 (1H, dt,
J=15.6, 6. 6 Hz) , 6.70 (1H, d, J=15. 6 Hz) , 7.10 (1H, d, J=8. 8 Hz), 7.27
(2H, d, J=8. 8 Hz) , 7.31 (2H, d, J=8. 8¥z) , 7.58-7.63(1H, m), 7.64(1H, dd,
J=2.1, 7.0 Hz), 8.24(1H, s) . IR(KBr) cm 1: 1724, 1709, 1667, 1506, 1291,
1236, 1126, 831. Mass m/ z : 412 (M+) , 414 (M+) 2) Preparation of
4-carboxy-2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphen
yl)-2H-pyridazism3one-hellowing-therprosedure o Example,1(7),
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-methoxy
ca&rbopyk2opyridazini3rphehway téactedsthaelvcthettitiey cobiipowrd aszan
yellow crystalline powder (yield: 86.2%). Melting point: 186.0-186.6C 1H
NMREODRIZ \COC P38 2136(BH, ah3<7? 1¢rnAHL S ner @i ddee J=Ee2d6:8
Hz), 6.39 (1H, dt, J=15.9, 6.8 Hz), 6.75(1H, d, J=15.6 Hz), 7.13(1H, dd, 170
118818 SR PO, 4328 Loy 7 33PN 161928 5 HY)) 7.65-7.71(2H,

%94 1H, s ,Zé:B:.Q?g_}-(, QQ _(gggr) cm-1: 3471, 1738, 1631, 1566, 1490,
1467, TA5R P1945-* 813,862 Mass miz: 398(M), 400(M-+).
'"H NMR (400MHz, CDCls)3:
2.35(3H, 4, J=1.7 Hz), 3.99(3H, s), 5.03(2H, d, J=6.6 Hz),
6.43(1H, dt, J=15.6, 6.6Hz), 6.70(1H, d, J=15.6Hz), 7.10 (1H,
d, J=8.8 Hz), 7.27(2H, 4, J=8.8 Hz), 7.31(2H, d, J=8.8 Hz),
7.58-7.63(1H, m), 7.64(1H, dd, J= 2.1, 7.0 Hz), 8.24(1lH,
s) .
IR (KBr) cm™': 1724, 1709, 1667, 1506, 1291, 1236, 1126, 831.
Mass m/z: 412 (M%), 414(MY).
2) Preparation of
4-carboxy-2-(4-chlorocinnamyl)-6- (4-fluoro-3-methylphen
yl)-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-methoxy
carbonyl-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow crystalline powder (yield: 86.2%).
Melting point: 186.0-186.6°C
'H NMR (400MHz, CDCl3)3d:
2.36(3H, d, J=2.0Hz), 5.11(2H, dd, J=1.2, 6.8 Hz), 6.39(1H,

dt, J=15.9, 6.8 Hz), 6.75(1H, 4, J=15.6 Hz), 7.13(1H, dd,



3) Preparation of 2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-hydr
oxymethyl-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-carboxy-2-(4-chlorocinnamyl)-6-(4-fli8ro-3-methylphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound as slightly
yellow needles (yield: 17.2%). Melting point: 131.8-133.1C 1H
NMR(400MHz, CDC13)8: 2.34 (3H, d, J=2. 0 Hz) , 4. 73 (2H, d, J=1.2 HZ) ,
4.99 (21,.dd, 9-4.0.6.6 Hzp 640(1H,, di7I5156.916.6 Hz)3 6(25(1H;,d,g=8.5
J=15.9 Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.26(2H, d, J=8.8 Hz), 7.31 (2H, d,
J=8.81Hz) ,77.5%=7.62(1H] mp) 7.64. AH 1dd, Ix2.2,37.3HZ) 7.69(1H, t,
J=1.2 Hz). IR(KBr) cm 1: 3359, 1653, 1598, 1506, 1492, 1240, 1091, 1076.
MERSKRE) 38Y(M+)4386(VL}84) PrépardticiPof 1490, 1467, 1403, 1242,
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-meth

anesulfonyloxyme QF?B ridazin-3-one 171 Following the procedure of
Exam le }&9) 3%44( Igr%Bngyl)-B-M-fluoro-3-methylphenyl)-4-hydroxy
m

et y-fﬂH-pyridazm- -One was reacted to yield the tittle compound as
c@prlgﬁﬁggglﬁ%gyiglg: 94.9%).
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-hydr
oxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-(4-chlorocinnamyl)-6- (4-fluoro-3-methylphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound
as slightly yellow needles (yield: 17.2%).
Melting point: 131.8-133.1°C
'"H NMR (400MHz, CDCl;)3:
2.34(34, 4, J=2.0 Hz), 4.73 (2, 4, J=1.2 Hz), 4.99(2H, dd,
J=1.0, 6.6 Hz), 6.40(1H, dt, J=15.9, 6.6 Hz), 6.75(1H, d,
J=15.9 Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.26(2H, d, J=8.8
Hz), 7.31(24, 4, J=8.8. Hz), 7.57-7.62(1H, m), 7.64(1H, dd,
J=2.2, 7.3 Hz), 7.69(1H, t, J=1.2 Hz).
IR (KBr) cm': 3359, 1653, 1598, 1506, 1492, 1240, 1091, 1076.
Mass m/z: 384 (M"), 386(M").
4) Preparation of
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-meth

anesulfonyloxymethyl-2H-pyridazin-3-one



Melting point: 117.8-119.5C 1H NMR(400MHz, CDC13)8: 2.35 (3H, d, J=2. 0
Hz) , 3.17 (3H, s) , 4.99 (2H, dd, J=1.2, 6. 6 Hz), 5.28(2H, d, J=1.2 Hz),
6.38(1H, dt, J=15.9, 6.6 Hz), 6.75 (1H7H, J=15.9 Hz), 7.10 (1H, dd, J=8.8, 8.
8 Hz) , 7.27 (2H, d, J=8.5 Hz), 7.32(2H, d, J=8.5. Hz), 7.57-7.65(2H, m),
7.78 (1H, t, J=1.3 Hz). IR(KBr) cm 1: 1663, 1619, 1506, 1492, 1346, 1240,
1172, 960, 830. Mass m/z: 462(M+), 464(M+). 5) Preparation of

4-(4-tert-butoxyaarhpnyid-piperazinyh=methylx2-(4-chl 1 (9)
orocinnamyl)-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3 -one Following the
procediurd bb Examplenty(1D),6- (4-fluoro-3-methylphenyl) -4-hydroxy
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-methane
stforiigxyetA-DiprpyRdazinns-diesand e Bsuty 1vpipefaZinécarbolglate
were reacted to yield the title compound as a yeIIow 0|I ield: 87.9%). 1H
NW@%MHESC f§)%eis4?®?4ﬁs%sz 85@H Y, 32176 Hz), 2.52(4H, t,

Hz), 172.3.50( 5.0 Hz), 3.59(2H, d, J=1.2 Hz), 4.99(2H, dd,
g BHY 822%%70%5?%8%6%@667% d, J=16.0 Hz), 7.09

(”FL detel 898, 9 HZ)c(.33(2H. d, J=8.8
2.35(3H, d, J=2.0 Hz), 3.17(3H, s), 4.99(2H, dd, J=1.2, 6.6
Hz), 5.28(2H, 4, J=1.2 Hz), 6.38(1lH, dt, J=15.9, 6.6 Hz),
6.75(1H, d, J=15.9Hz), 7.10(1H, dd, J=8.8, 8.8 Hz), 7.27(2H,
d, J=8.5 Hz), 7.32(2H, 4, J=8.5. Hz), 7.57-7.65(2H, m),
7.78(1H, t, J=1.3 Hz).
IR(KBr) cm™': 1663, 1619, 1506, 1492, 1346, 1240, 1172, 960,
Mass m/z: 462 (M"), 464 (M").
5) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2- (4-chl
orocinnamyl)-6- (4-fluoro-3-methylphenyl)-2H-pyridazin-3
-one
Following the procedure of Example 1(10),
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 87.9%).
'H NMR (400MHz, CDCls)3d:

1.47(9H, s), 2.35(3H, d, J=1.6 Hz), 2.52(4H, t, J=4.9 Hz),

830.



Hz), 7.31(2H, d, J=8.6 Hz), 7.55-7.61 (1H, m), 7.64 (1H, dd, J=2.0, 7.2 Hz),
7.77 (1H, s). Example 141 Preparation of
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methgIphenyl)-4-(
1-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following the
procedure of Example 2,
4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-(4-chloroc
innamy/l}y61(4:fluero3-methylphenyly-2-pyrigdazin-B-ona wyas sregeted toqq,
yield the title compound as a pale brown crystalline powder (yield: 84.7%).
Meltig point: 486. B-497.0Ci@eni) 14t NMR(406MKz sDIMESO-66%3: 2.81(3H,
d, J=2.0Hz), 3.15(4H, br), 3.31(4H, t, J=5.2Hz), 3.94(2H, s), 4.95(2H, dd,
J=1.3]613H%),F 47 (19 dtl =189, 5:4HZ), 6:66(H, d,/IZ2P3. D Z)17.2281H,
dd, J=9.0, 9.0Hz), 7.34(2H, d, J=8.6Hz)7, 7.45(2H, d, J=8.6Hz), 7.73-7.78
(1H, ¥4, 78231 Mo =17 %6'H2), 822 11H:; & HR(KBN cm-1? 1686,

1606%%%(8,) 1?99 39)4 l?%h{l?fg’mg:.%z (M+) , 454 (M+) . Example 142
Preparation o

Example 141
Preparation of
2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl) -4-(
l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-(4-chloroc
innamyl)-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one was
reacted to yield the title compound as a pale brown crystalline
powder (yield: 84.7%).
Melting point: 186.7-197.0°C (dec.)
'"H NMR (400MHz, DMSO-dg)38:
2.31(3H, d, J=2.0Hz), 3.15(4H, br), 3.31(4H, t, J=5.2Hz),
3.94(2H, s), 4.95(2H, dd, J=1.3, 6.3Hz), 6.47 (1H, dt, J=15.9,
6.1Hz), 6.66(1H, d, J=15.9Hz), 7.22(1H, dd, J=9.0, 9.0Hz),
7.34(2H, d, J=8.6Hz), 7.45(2H, d, J=8.6Hz), 7.73-7.78(1H,
m), 7.82(1H, dd, J=1.9, 7.6 Hz), 8.21(1lH, s).

IR (KBr) cm': 1656, 1606, 1240, 1090, 964.



2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure of
Example 1(10), 2-(4-chlorocinnamyl)-67p4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and 1-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield: 71.8%). 1H
NMR(400MHz, CDC13)8: 2.32(3H, s), 2.35(3H, s), 2.51(4H, br), 2.62(4H, br),
310962Hn 5): 422 (@H) d, 456.6Hz), 6.42 (1H, dt, J=15.8, 6.4Hz), 6.66 (1H, d,
J=15.9Hz), 7.09(1H, dd, J=8.9, 8.9Hz), 7.24(2H, d, J=8.6 Hz), 7.30(2H, d,
J=8.6 Hz), 7.56-7.62 (1H, m), 7.65 (1H, dd, J=1.8, 7.2 Hz), 7.76(1H, s).
Example 143 Preparation of

2 Rasemdrocirfitamyl)-6-(4-fluoro-3-methylphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following
the procedure of Exaripld 4, 174

Jhipiperaar G 2 OB Wos feacted o Jarr HEe !
compoung gg.a;colaress; crysialing powder (viel: 80,4%) - 1 n-3-one
Following the procedure of Example 1(10),
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound
as a yellow oil (yield: 71.8%).
'"H NMR (400MHz, CDCls)3:
2.32(3H, s), 2.35(3H, s), 2.51 (4H, br), 2.62 (4H, br), 3.59 (2H,
s),4.99(2H,d,J=6.6Hz), 6.42 (1H, dt, J=15.8,6.4Hz), 6.66 (1H,
d, J=15.9Hz), 7.09(1H, dd, J=8.9, 8.9Hz), 7.24(2H, d, J=8.6

Hz), 7.30(2H, 4, J=8.6 Hz), 7.56-7.62(1H, m), 7.65(1H, dd,

J=1.8, 7.2 Hz), 7.76(1H, s).

Example 143
Preparation of
2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl) -4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride

Following the procedure of Example 4,



Melting point: 229.7-243.3C (dec.) 1H NMR(400MHz, DMSO-d6)8: 2.31(3H,
d, J=1.8 Hz), 2.76(3H, s), 3.09(4H, br), 3.33(4H, br), 3.83(2H, s), 4.94(2H,
dd, J=1.2, 6.0 Hz), 6.42 (1H, dt, J=16.0¢ 6.2 Hz) , 6.65 (1H, d, J=16. O Hz) ,
7 .22 (1H, dd, J=9. 1, 9.1 Hz), 7.34(2H, d, J=8.6 Hz), 7.45(2H, d, J=8.6 Hz),
7.71-7.76 (1H, m), 7.80 (1H, dd, J=2.2, 7.0Hz), 8.08 (1H, s). IR(KBr) cm 1:
1652, 1608, 1492, 1239, 1130. Mass m/z: 466(M+), 468(M+). Example 144
Preperatian ©f o4-NN-his( 2-hydraxyathyhansnemetiyl-2ré4-ghjerocinn-me th
amyl)-6-(4-fluoro-3-methylphenyl)-2H- pyridazin-3-one Following the
protedure ot Example)1{do)y 1l -2H-pyridazin-3-one was reacted to
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-
meétitaditesulfonyldetR2M Py AdaZinc3-bhel&rd diettarolarite Rrreer
reacted to yield the title compound as a yellow oil (yield: 76.6%). 175 1H
NNMR@OOMAZ €DC13)8: 2.330H, s), 2.70(4H, t, J=4.5 Hz), 3.66(4H, t, J=4.9

ORI A, SRR ) 6L . SER a ty
'H NMR (400MHz, DMSO-dg)&:
2.31(3H, d, J=1.8 Hz), 2.76(3H, s), 3.09(4H, br), 3.33(4H,
br), 3.83(2H, s), 4.94(2H, dd, J=1.2, 6.0Hz), 6.42(1H, dt,
J=16.0, 6.2Hz), 6.65(1H, d, J=16.0Hz), 7.22(1H, dd, J=9.1,
9.1 Hz), 7.34(2H, d, J=8.6 Hz), 7.45(2H, d, J=8.6 Hz),
7.71-7.76(1H, m), 7.80(1H, dd, J=2.2, 7.0Hz), 8.08(1lH, s).
IR(KBr) cm': 1652, 1608, 1492, 1239, 1130.

Mass m/z: 466 (M"), 468 (M").

Example 144

Preparation of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2- (4-chlorocinn

amyl) -6- (4-fluoro-3-methylphenyl) -2H-

pyridazin-3-one

Following the procedure of Example 1(10),
2-(4-chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
diethanolamine were reacted to yield the title compound as a

yvellow oil (yield: 76.6%).



7.24(2H, d, J=8.6Hz), 7.30(2H, d, J=8.2Hz), 7.58-7.63 (1H, m), 7.65 (1H, dd,
J=1.8, 7.2 Hz), 7.78 (1H, s) . Example 145 Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethylZ2-(4-chlorocinn
amyl)-6-(4-fluoro-3-methylphenyl)-2H- pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-(4-chlorocinnamyl)-
6-(@-tweros3unethylphenyl)2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 76.1%). Melting point:
151.92153.4%%, 16) NMR{40@MHz,, DM30sd6)8:,2.32¢8H4d, J=1.74H4z)9 Hz),
3.35(4H, t, J=5.1 Hz), 3.83(4H, t, J=5.4Hz), 4.46 (2H, s), 4.97 (2H, dd, J=1.2,
6.1H2); 6UE L Hs) dt AJ283 816.2 HZ),06.67 71 H od 331510 Hiz), 7:24 (BH, D
J=9.1, 9.1Hz), 7.35(2H, d, J=8.8Hz), 7.45(2H, d, J:8.6H$), 7.75-7.80 (1H,
m), 788 (18; 8d321. 7> 799H) 88148 (1H - 8 176 IRk BY) EmP-1:81652 4804,

1492,1240,,1090, 964, Mass miz: 440MM ) 442048 Examele 146 1,

Preparatio
m), 7.65(1H, dd, J=1.8, 7.2 Hz), 7.78(lH, s).

Example 145
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2- (4-chlorocinn
amyl)-6-(4-fluoro-3-methylphenyl) -2H-
pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2- (4-chlorocinnamyl) -
6- (4-fluoro-3-methylphenyl) -2H-pyridazin-3-one was reacted
to yield the title compound as a colorless crystalline powder
(yield: 76.1%).
Melting point: 151.9-153.4°C
'"H NMR (400MHz, DMSO-ds)3:
2.32(3H, 4, J=1.7 Hz), 3.35(4H, t, J=5.1 Hz), 3.83(4H, t,
J=5.4Hz), 4.46(2H, s), 4.97(2H, dd, J=1.2, 6.1Hz), 6.48(1H,
dt, J=15.9, 6.2 Hz), 6.67(1H, d, J=15.9 Hz), 7.24(1lH, dd,
J=9.1, 9.1Hz), 7.35(2H, d, J=8.8Hz), 7.45(2H, d, J=8.6Hz),

7.75-7.80(1H, m), 7.85(1H, dd, J=1.7, 7.9Hz), 8.48(1H, s).



2-(4-chlorocinnamyl)-4-dimethylaminomethyl-6-(4-fluo
ro-3-methylphenyl)-2H-pyridazin-3-one Following the procedure of Example
7, 2-(4-chlorocinnamyl)-6-(4-fluoro-3-A¥éthylphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 84.6%). 'H NMR(400MHz, CDC13)8:
2.33(3H, d, J=1.6 Hz), 2.36(6H, s), 3.52(2H, d, J=1.2 Hz), 4.99(2H, dd,
JTROxB:6 Hzy, 6.43¢134,, dt; d545.8,46 Hz)2 46.661(d$ d,3€15.8Hz), 7.07
(1H, dd, J=8.9, 8. 9Hz), 7.24 (2H, d, J=8. 6Hz), 7.30 (2H, d, J=8.6Hz),
7180s.68/(2H,44), FI77, (144,250 Example 147 Preparation of
2-(4-chlorocinnamyl)-4-dimethylaminomethyl-6-(4-fluo
ro-3-methylphenyl)-2H-pyridazin-3-one hydrochloride Following the
procedure of Example 4,

Z%Eaéﬁf&r% Jrn4n6amyl) 4-dimethylaminomethyl-6-(4-fluoro-3 177
methylpthgl 2H tp}\f/rldazg{_n -3-one was reacted to yield the title compound
asa colorless crysta ine powder (yield: 34.4%). Melting point: 201.3-201.9C

1)H fgﬂs?%owm,l@%%%% 2)32(3ihnh Il £H12)oR 836 H. &), (4-28(28.,
S), 4. )

ro-3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as a yellow oil (yield: 84.6%).
'"H NMR (400MHz, CDCls)3:
2.33(3H, 4, J=1.6 Hz), 2.36(6H, s), 3.52(2H, d, J=1.2 Hz),
4.99(2H, dd, J=1.0, 6.6 Hz), 6.43(1H, dt, J=15.8, 6.6 Hz),
6.66(1H, d, J=15.8Hz), 7.07(1H, dd, J=8.9, 8.9Hz), 7.24 (2H,
d, J=8.6Hz), 7.30(2H, d, J=8.6Hz), 7.60-7.68 (2H, m), 7.77 (1H,

s) .

Example 147
Preparation of
2-(4-chlorocinnamyl)-4-dimethylaminomethyl-6-(4-fluo
ro-3-methylphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

2-(4-chlorocinnamyl) -4-dimethylaminomethyl-6-(4-fluoro-3-



dd, J=1.3, 6.1 Hz), 6.48 (1H, dt, J=16.1, 6.1 Hz), 6.67 (1H, d, J=16.IHz),
7.24(1H, dd, J=9.3, 9.3Hz), 7.35(2H, d, J=8.6 Hz), 7.45(2H, d, J=8. 6 Hz),
7.75-7.80 (1H, m), 7.85 (1H, dd, J=2177.6 Hz), 8.47 (1H, s) . IR(KBr) cm 1:
1652, 1608, 1491, 1239, 968. Mass m/ z : 411 (M+) , 413 (M+) . Example
148 Preparation of 2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl
-6-[4-(methylthio)phenyl]-2H-pyridazin-3-one 1) Preparation of
4-gatheuypReyclopropybnethyd-6: - methylihic) phenyll= 2H:pyrdazin-3-nae
Following the procedure of Example 1(7),
2-cyclopropymethyd-damethoxyearbony k64 4i(methyltisie)pheie1d: 34.4%) .
nyl]-2H-pyridazin-3-one was reacted to yield the title compound as a yellow
ciystdiiime powider {yiid:-98.298): 114 NMR(400MHz, CDC13)8: 178
0.50-0.66(4H, m), 1.40-1.53(1H, m), 2.54(3H, s), 4.24(2H, d, J=7. 4 Hz),

1

7.31 (98, (§ 0328 78 HHYST.98)@H, d, J=8. 6 Hz) , 8.66 (1H, S), 14.22 (1H, s).
gFi(GK( f’gf'}?ﬁ?‘é?%ﬂ?%’ 1831, 1442, 1452, 1403, A0, 823, Mags g
dd, J=1.3, 6.1 Hz), 6.48(1H, dt, J=16.1, 6.1 Hz), 6.67(1H,
d, J=16.1Hz), 7.24(1H, dd, J=9.3, 9.3Hz), 7.35(2H, d, J=8.6
Hz), 7.45(2H, d, J=8.6 Hz), 7.75-7.80(1H, m), 7.85(1H, dd,
J=2.3, 7.6 Hz), 8.47(1H, s).

IR (KBr) cm': 1652, 1608, 1491, 1239, 968.

Mass m/z: 411 (M"), 413 (M").

Example 148
Preparation of
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl
-6-[4- (methylthio)phenyl]-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-cyclopropylmethyl-6-[4- (methylthio)phenyl]-
2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-cyclopropylmethyl-4-methoxycarbonyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one was reactedtoyieldthe title compound
as a yellow crystalline powder (yield: 98.2%).

'H NMR (400MHz, CDCls)8&:



2) Preparation of 2-cyclopropylmethyl-4-hydroxymethyl-6-[4-(methylthio)ph
enyl]-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-carboxy-2-cyclopropylmethyl-6-[4-(rhéthylthio)phenyl]-2H- pyridazin-3-one
was reacted to yield the title compound as a pale yellow crystalline powder
(yield: 22.6%). 1H NMR(400MHz, CDC13)8: 0.45-0.60(4H, m), 1.37-1.46(1H,
m), 2.53(3H, s), 3.09(1H, t, J=6.1 Hz) , 4.11 (2H, d, J=7.2 Hz) , 4.72 (2H, d,
J=6. Q HZ)-07632(2K, ¢y)J=8.6492), A671(tH, 8),,7.7462H3d, 58,6 HZ)4 (21,
IR(KBr) cm 1: 3393, 1657, 1602, 1514, 1095, 822. Mass m/z: 302(M+). 3)
Preparatiori/ oft Ztycldpropyhtiethyl-d-ihethdresulfonyloXimethyl-63[4 (Hw ,
thylthio)phenyl]-2H-pyridazin-3-one Following the procedure of Example
1(9), 2-e§dlbprogyimethyka-hydroRymethyl-6-[4-(methylthio)pheny
1]-2H-pyridazin-3-one was reacted to yield the title compound 179 as pale
Yol Ah-hikdies (yibrd: 76/69%). °L NMREG00MHS COCT3)8: S 07>~
0.45-1.61(4H, m) -1.47(1H, m), 2.53(3H, s), 3.17(3H, s), 4.11(2H, d,
Jﬁ?‘ESH%, %Zzgg‘zﬁ%}vg; 7.33(2H, d, J=8.4

2) Preparation of
2-cyclopropylmethyl-4-hydroxymethyl-6-[4- (methylthio)ph
enyl]-2H-pyridazin-3-one

Following the procedure of Example 1(8),
4-carboxy-2-cyclopropylmethyl-6-[4- (methylthio)phenyl]-2H-

pyridazin-3-one was reacted to yield the title compound as a

pale yellow crystalline powder (yield: 22.6%).

'"H NMR (400MHz, CDCls)3:
0.45-0.60(4H, m), 1.37-1.46(1H, m), 2.53(3H, s), 3.09(1H,
t, J=6.1 Hz), 4.11(2H, 4, J=7.2 Hz), 4.72(2H, d, J=6.0 Hz),
7.32(2H, 4, J=8.6 Hz), 7.67(1H, s), 7.74(2H, d, J=8.6 Hz).

IR (KBr) cm™': 3393, 1657, 1602, 1514, 1095, 822.

Mass m/z: 302 (M").

3) Preparation of
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4- (me
thylthio)phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-cyclopropylmethyl-4-hydroxymethyl-6-[4- (methylthio)pheny

1]-2H-pyridazin-3-one was reacted to yield the title compound



Hz), 7.74(2H, d, J=8.4 Hz), 7.79(1H, s). IR(KBr) cm 1: 3446, 1652, 1607,
1359, 1178, 1024, 829. Mass m/z: 380(M+). 4) Preparation of
2-cyclopropylmethyl-4-(4-methyl-I-pipé¥8zinyl)methyl-6-
[4-(methylthio)phenyl]-2H-pyridazin-3-one Following the procedure of
Example 1(10), 2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one and 1-methylpiperazine were reacted
toayielshthe titte compouns- ascayelowsoik(yield7 856296). 1H NMR(400MHz,
CDC13)8: 0.44-0.58(4H, m), 1.36-1.48(1H, m), 2.33(3H, s), 2.53(3H, s),
2.47-2.66(8b0) Ny, 3.69(2H) 8), 4.10(2H, d, J=7.3 Hz), 7.33 (2H, d, J=8.3 Hz)
, 7.75 (2H, d, J=8. 3 Hz) , 7 .78 (1H, s) . Example 149 Preparation of
2-cycloghpyirhdthiiia--methiI-Lhigerabiyihettdyl>3 (3H, ), 3.17 (3H,
-6-[4-(methyltkiiogggegl]-Zﬂipgridazin-g-%%e 2180 dihydgo%h3lor2ide Fo”o‘i"én%
the pfocedure of Exafpld 2/ -2 12), 2-28(2H, s), 7.33(2H, d, J=8.
2-cycﬂp ropylr‘ggt gl-4-(d4-mde=tt§ylzll-|glig raz;n);lgrmaéhyl- -[4-
(methyﬁﬁo)pheny -ZH-p’yridazfn-B-on?é was reacted %S) yield
IR(KBr) cm™': 3446, 1652, 1607, 1359, 1178, 1024, 829.
Mass m/z: 380 (M").
4) Preparation of
2-cyclopropylmethyl-4- (4-methyl-l1-piperazinyl)methyl-6-
[4- (methylthio)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound
as a yellow o0il (yield: 85.7%).
'H NMR (400MHz, CDCl3)3d:
0.44-0.58(4H, m), 1.36-1.48(1H, m), 2.33(3H, s), 2.53(3H,
s), 2.47-2.66(8H, m), 3.59(2H, s), 4.10(2H, d, J=7.3 Hz),

7.33(2H, 4, J=8.3 Hz), 7.75(2H, d, J=8.3 Hz), 7.78(1H, s).

Example 149
Preparation of
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl

-6-[4- (methylthio)phenyl]-2H-pyridazin-3-one



the title compound as a colorless crystalline powder (yield: 69.1%). Melting
point: 234.6-239.2C 1H NMR(400MHz, DMSO-d6)8: 0.40-0.45(2H, m),
0.50-0.56(2H, m), 1.30-1.40(1H, m), 2883 (3H,s), 2.77 (3H, s ), 2.97 (4H,
br), 3.28 (4H, br) , 3.72 (2H, s), 4.05 (2H, d, J=7. 1 Hz), 7.39 (2H, d, J=8. 6
Hz), 7.82 (2H, d, J=8.3 Hz), 7.96(1H, s). IR(KBr) cm 1: 3438, 1651, 1606,
1402, 1095. Mass m/z: 384(M+). Example 150 Preparation of
4-N,N-bis{2hygiroxyeatbytaminomethyl-2-cyclopropylme
thyl-6-[4-(methylthio) phenyl]-2H pyridazin-3-one Following the procedure of
Example B¢10); w2y clopropylmettiyl-4-métiarresulionyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one and diethanolamine were reacted to
yiélortel ik esmpetineas & yeloie bil (yieldPEFE 78 Q%Y L 1ppthyl-6-[4-
NMR?OOMHz, CDC13)18: 0.44-0.59(4H, m), 1.36-1.45(1H, m), 2.53(3H, s),
2. FATARY ory TSI AN I VRS A3 s (I9R) VA F B oy A et
the title compound as a colorless crystalline powder (yield:
69.1%) .
Melting point: 234.6-239.2°C
'H NMR (400MHz, DMSO-dg)§:
0.40-0.45(2H, m), 0.50-0.56(2H, m), 1.30-1.40(1H, m),
2.53(3H, s),2.77(3H, s), 2.97 (4H, br), 3.28 (4H, br), 3.72 (2H,
s), 4.05(2H, d, J=7.1 Hz), 7.39(2H, d, J=8.6 Hz), 7.82(2H,
d, J=8.3 Hz), 7.96(1H, s).
IR (KBr) cm™': 3438, 1651, 1606, 1402, 1095.

Mass m/z: 384 (M").

Example 150

Preparation of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylme

thyl-6-[4- (methylthio)phenyl]-2H-

pyridazin-3-one

Following the procedure of Example 1(10),
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one and diethanolamine

were reacted to yield the title compound as a yellow oil (yield:



Hz), 7.32(2H, d, J=8.3 Hz), 7.70(1H, s), 7.74(2H, d, J=8.3 Hz) . Example 151
Preparation of 4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylme
thyl-6-[4-(methylthio)phenyl]-2H- pyrid&2in-3-one hydrochloride Following the
procedure of Example 4,
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
-[4-(methylthio)phenyl]-2H-pyridazin-3-one was reacted to yield the title
corapound as a slightly yellow solid (yield: 75.1%). Melting point:
169.2-171.7C 1H NMR(400MHz, DMS0O-d6)8: 0.42-0.46(2H, m),
0.52-0vBv7(2b0) M), ,1.80<1.4081H, m), 2.53 (3H, s), 3.31 (4H, br) , 3.81 (4H, t,
J=5.3 Hz), 4.42 (2H, s), 7.41 (2H, d, J=8. 8 Hz) , 7.85 (2H, d, J=9. 0 HZ) ,
8.37 1H,%s)0.- IR KBF) cm 1: 3242, 1652 1B04111:420,°10941 1659, 8233183/
Mass m/z: 358%\/I +- CH20H). ExamPIe 152 Preparation of

(0]

2-cyciopropyihétiyia diniGthylarinomathyi-62{4- (feth® - 13 (2H, dr J=7.3

Hz), 7.32(2H, 4, J=8.3 Hz), 7.70(1H, s), 7.74(2H, d, J=8.3

Hz) .

Example 151
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylme
thyl-6-[4- (methylthio)phenyl]-2H-
pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
-[4- (methylthio)phenyl]-2H-pyridazin-3-one was reacted to
yield the title compound as a slightly yellow solid (yield:
75.1%) .
Melting point: 169.2-171.7°C
'"H NMR (400MHz, DMSO-ds)3:
0.42-0.46(2H, m), 0.52-0.57(2H, m), 1.30-1.40(1H, m),
2.53(3H, s), 3.31(4H, br), 3.81(4H, t, J=5.3 Hz), 4.42(2H,
s), 7.41(2H, 4, J=8.8 Hz), 7.85(2H, 4, J=9.0 Hz), 8.37(1lH,
s) .

IR (KBr) cm™': 3242, 1652, 1604, 1420, 1094, 1059, 823.



ylthio)phenyl]-2H-pyridazin-3-one Following the procedure of Example 7,
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-ond&ivas reacted to yield the title
compound as a yellow oil (yield: 98.6%). 1H NMR(400MHz, CDC13)8:
0.44-0.58(4H, m), 1.36-1.48(1H, m), 2.35(6H, s), 3.51(2H, s), 4.51(2H, d,
J=7.3 Hz), 7.31(2H, d, J=8.3 Hz), 7.77(2H, d, J=7.8 Hz), 7.78 (1H, s) .
Example, 153 Preparation ofi) .
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4-(meth
ylthio)phenyl]-2H-pyridazin-3-one hydrochloride Following the procedure of
Example 4, 2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4-(methylthio
)preryRIZH pyridazin-3-one was reacted to yield the title compound as a
pale yellow crystalllne powder (yield: 75.5%) Melting point: 230.2-232.3C
183 1H NMRFAGOMEZ: BMS0-d6)8: 0.42-0.46(2H, m), 0.52-0.58(2H, m),

;3% il‘g% Oyglloéogé%%? 2 &18%(64*%&@)9%%0 é’tﬁy% Ha) 42002,
ylthio)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one was reacted to yield
the title compound as a yellow oil (yield: 98.6%).
'"H NMR (400MHz, CDCls)3:
0.44-0.58(4H, m), 1.36-1.48(1H, m), 2.35(6H, s), 3.51(2H,

s), 4.51(24, 4, J=7.3 Hz), 7.31(2H, 4, J=8.3 Hz), 7.77(2H,

d, J=7.8 Hz), 7.78(1H, s).

Example 153
Preparation of
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (meth
ylthio)phenyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (methylthio
)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow crystalline powder (yield: 75.5%).

Melting point: 230.2-232.3°C



S). IR(KBr) cm-1: 3435, 1646, 1604, 1402, 1093, 829. Mass m/z: 329(M+).
Example 154 Preparation of
4-(4-tert-butoxycarbonyl-I-piperazinyl)iiéthyl-2-isob
utyl-6-[4-(methylthio)phenyl]-2H-pyridazin-3-one 1) Preparation of
4-carboxy-2-isobutyl-6-[4-(methylthio) phenyl]-2H-pyrida zin-3-one To a
solution of 4-methoxycarbonyl-6-[4-(methylthio)phenyl]-2H-pyridazin-3- one

(8.900 @220 0mnmw)) iIniNN-gingethylformamide (80 mL) were added
potassium carbonate (8.02 g, 58.0 mmol) and isobutyl bromide (4.76 g, 34.8

mmol),. 4Ad ¢hé prikturerwas stifredlat> 80T fori® hodrs3 The. teiripératave of
the reaction mixture was allowed to drop back to room temperature, and a

saturdtetPdglieots - sélutiohBf-sadiunt hjdragencarbbnate s adtied® THe:

mixture was then extracted Wi6th ethyl acetate. The extract was washed 184
with Bririe, arld fridd Svel ahh§didls soditinidlifste. The sdivént fas® (1H-

distillegj off under reduced pressure. Following the procedure of Example 1
(7, the residue was reacted to yield the title compound as a yellow solid

lyieldx85 1% 2 stepsid - 1646, 1604, 1402, 1093, 829.

Mass m/z: 329 (M").

Example 154
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isob
utyl-6-[4- (methylthio)phenyl]-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-isobutyl-6-[4- (methylthio)phenyl]-2H-pyrida
zin-3-one
To a solution of
4-methoxycarbonyl-6-[4- (methylthio)phenyl]-2H-pyridazin-3-
one (8.00 g, 29.0 mmol) in N,N-dimethylformamide (80 mL) were
added potassium carbonate (8.02 g, 58.0 mmol) and isobutyl
bromide (4.76 g, 34.8 mmol), and the mixture was stirred at
80°C for 2 hours. The temperature of the reaction mixture was
allowed todropback toroomtemperature, anda saturated aqueous
solution of sodium hydrogencarbonate was added. The mixture

was then extracted with ethyl acetate. The extract was washed



1H NMR(400MHz, CDC13)8: 1.01 (6H, d, J=6. 6 Hz) , 2.33-2.46 (1H, m) ,
2.54 (3H, s), 4.21 (2H, d, J=7.4 Hz), 7.34 (2H, d, J=8.4 Hz) , 7.80 (2H, d,
J=8.4 Hz), 8.68 (1H, s), 12.72 (1H, $¥Mass m/z: 318(M+). 2) Preparation
of 4-hydroxymethyl-2-isobutyl-6-[4-(methylthio)phenyl]-2H pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-[4-(methylthio)phenyl]-2H-pyridazin -3-one was
reacted to-yield the dtle:corapowrd asra yaltow Dils fheld 35:3%)tdH The
NMR(400MHz, CDC13)8: 0.98 (6H, d, J=6. 6 Hz) , 2.27-2.39 (1H, m) , 2 .53
(¥ 19)s 0842 HL1 &t JEVed HEY , ndE (2Hediud=s. OrHzp 726 (2H] dodz8A
Hz), 7.66 (1H, s), 7.73(2H, d, J=8.6 Hz). 3) Preparation of
2-1$6bBRAZRAEtRae SHFTAGKY MethyHee[ 2§ meth§lthife) reacted to yield
phenyl]-2H-pyridazin-3-one Following the procedure of Example 1(9), 185

4 Hyaroxyethy 2 SE66LM1-6- EE(methyltHiosbhéngif-2H pyridasin S-6RE Was
%%Eﬁ,@é? yé%lﬂége tglg&c;grhozound as a pale yellow crystalline powder (yield:

1.01(6H, d, J=6.6Hz), 2.33-2.46(1H, m), 2.54(3H, s), 4.21(2H,
d, J=7.4 Hz), 7.34(2H, d, J=8.4 Hz), 7.80(2H, d, J=8.4 Hz),
8.68(1H, s), 12.72(1H, s).
Mass m/z: 318 (M").
2) Preparation of
4-hydroxymethyl-2-isobutyl-6-[4- (methylthio)phenyl]-2H-
pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-[4- (methylthio)phenyl]-2H-pyridazin
-3-one was reacted to yield the title compound as a yellow oil
(yield: 35.3%).
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.6Hz), 2.27-2.39(1H, m), 2.53(3H, s), 4.08(2H,
d, J=7.4 Hz), 4.71(2H, d, J=5.9 Hz), 7.26(2H, d, J=8.4 Hz),
7.66(1H, s), 7.73(2H, d, J=8.6 Hz).
3) Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)
phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1(9),



1H NMR(400MHz, CDC13)8: 0.99 (6H, d, J=6. 6 Hz) , 2.28-2.40 (1H, m) , 2
53 (3H, s), 3.17 (3H, s), 4.08(2H, d, J=7.4 Hz), 5.27(2H, d, J=1.2 Hz),
7.32(2H, d, J=8.4 Hz), 7.73 (2H, d, J=B.4 Hz) , 7.75 (1H, d, J=1.4 Hz) .
Mass m/z: 382(M+). 4) Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobuty
1-6-[4-(methylthio)phenyl]-2H-pyridazin-3-one Following the procedure of
Example d£1@) t24schutyk4xnethianesulfonytoxymethy b6 {4<(meathylthio)phe
nyl]-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate were reacted
topyiechnel titte3 -compuandras: a et ove oyl (yield £ 88.0%Y. 1 EHONMR(40O N E 3
CDC13)8: 0.98(6H, d, J=6.6 Hz), 1.47(9H, s), 2.28-2.40(1H, m), 2.50-2.55
(44 17) Y2 5P B8P L350l H RoWSar8 AR 13 5872H 5s) |, 4.07 (2H, d,
J=7.4 Hz&, 7.32 (2H, d, J=8.4 Hz) , 7.73 (2H, d, J=8. 6 Hz), 7.78 (1H, s) .
ExAmMPIB 155 BReparatioh:of 186

f&i?ﬁﬁ%%@%@rfﬂimﬁét%ﬁ}egg ferl%lrbogc_r(l%o Iral § eﬂl%gll?éxvl\/i nzg' the' StHO'CE‘%i tre'of N
Example 2, 08 (21, o, J=7.4 Hz), 5.27(2H, d, J=1.2 Hz), 7.32(2H,
d, J=8.4 Hz), 7.73(2H, d, J=8.4 Hz), 7.75(1H, d, J=1.4 Hz).
Mass m/z: 382 (M").
4) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobuty
1-6-[4- (methylthio)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 88.0%).
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.6 Hz), 1.47(9H, s), 2.28-2.40(1H, m),
2.50-2.55(4H, m), 2.53(3H, s), 3.50(4H, t, J=4.8Hz), 3.58(2H,
s), 4.07(28H, 4, J=7.4 Hz), 7.32(2H, d, J=8.4 Hz), 7.73(2H,

d, J=8.6 Hz), 7.78(1H, s).

Example 155

Preparation of



4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobutyl-6
-[4-(methylthio)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow crystalline powdér (yield: 70.5%) . Melting point:
248.5-253.7C (dec.). 1H NMR(400MHz, DMSO-d6)8: 0.95 (6H, d, J=6. 6 Hz)
, 2.21-2.33 (1H, m) , 2.52 (3H, s) , 3.10 (4H, t, J=4.8 Hz), 3.30(4H, t, J=5.2
Hz), 3.90(2H, s), 4.01(2H, d, J=7.3 Hz), 7.39 (2H, d, J=8.3 Hz) , 7.83 (2H,
d, J=8.3 K2z} s &15 (1Hs s).AR(KBrhom hi 296102442 ,-164Q,- 1596 bl v 1
1433, 1406, 1089, 912. Mass m/z: 372(M+). Example 156 Preparation of

2-isobuty)-de(dbmettyl-imiperazinyljmetmd-6ifh imeochloride
thylthio)phenyl]-2H-pyridazin-3-one Following the procedure of Example

1(10), 2-iS68d§ AN et ESIfERRISE mMéthykeal@nethylthio)phe
nyl]-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield thle c
title ¢ompotind 4 SEiRMW Sit (yield: '68.596)% 187 VA RiMR(a60ME LtV L
CD 1_:28:99532(5%H g %=6.§ 1z),, 2,29-2,39 (1H _mo)a, 2.32(3H.8) .4 ¢
2 51(AH bR 253 (36 5) Y .gz (G b 988 (BRC AT 0214 R), 407 BH,
yield the title compound as a yellow crystalline powder (yield:
70.5%) .
Melting point: 248.5-253.7°C (dec.).
'"H NMR (400MHz, DMSO-dg)§:
0.95(6H, d, J=6.6Hz), 2.21-2.33(1H, m), 2.52(3H, s), 3.10 (4H,
t, J=4.8 Hz), 3.30(4H, t, J=5.2 Hz), 3.90(2H, s), 4.01(2H,
d, J=7.3 Hz), 7.39(2H, d, J=8.3 Hz), 7.83(2H, d, J=8.3 Hz),
8.15(1H, s).

IR (KBr) cm™’: 2961, 2442, 1640, 1596, 1511, 1433, 1406, 1089, 912.

Mass m/z: 372 (M").

Example 156

Preparation of

2-isobutyl-4- (4-methyl-1-piperazinyl)methyl-6-[4- (me

thylthio)phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one and l-methylpiperazine were reacted

to yield the title compound as a yellow oil (yield: 68.3%).



d, J=7.4 Hz),7.33 (2H, d, J=8. 6 Hz) , 7.74 (2H, d, J=6. 8 Hz) , 7.76(1H, s).
Example 157 Preparation of
2-isobutyl-4-(4-methyl-l-piperazinyl)médyl-6-[4-(me
thylthio)phenyl]-2H-pyridazin-3-one dihydrochloride Following the procedure
of Example 4, 2-isobutyl-4-(4-methyl-l-piperazinyl)methyl-6-[4-(methylth
io)phenyl]-2H-pyridazin-3-one was reacted to yield the title compound as a
colorigss crystaline powderyyield: 86.4%). Melting point: 242.6-243.7C 1H
NMR(400MHz, DMSO-d6)8: 0.94 (6H, d, J=6. 6 Hz) , 2.21-2.33 (1H, m),
2.52(8H9 &),62L7 6(3¥ 6s); BN 4H2Br)Z 3B3B(4H, bi), 3.83{2B1s)s W (L{(2H( €k,
J=7.1 Hz), 7.39(2H, d, J=8.6 Hz), 7.82(2H, d, J=8.5 Hz), 8.07 (1H, s).
IR(KBY) et 153438, 29572 24374 H657) 1607 4090, 953~ Mdssah/z2 - 07 (2H,
386(M+). Example 158 188 Preparation of

4-N,NHDiIER hydvélyethyhatidorett\io-ddey1-6:[4* (21, d- J=6.8 Hz),

-(metl;nyl;tai@&hegxl]-2H-pyridazin-3-one Following the procedure of Example
1(10), - ’ '

Example 157
Preparation of
2-isobutyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4- (me
thylthio)phenyl]-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4- (4-methyl-1-piperazinyl)methyl-6-[4- (methylth
io)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 86.4%).
Melting point: 242.6-243.7°C
'"H NMR (400MHz, DMSO-dg)3d:
0.94(6H, d, J=6.6Hz), 2.21-2.33(1H, m), 2.52(3H, s), 2.76(3H,
s), 3.09(4H, br), 3.33(4H, br), 3.83(2H, s), 4.01(2H, d,
J=7.1 Hz), 7.39(2H, 4, J=8.6 Hz), 7.82(2H, d, J=8.5 Hz),
8.07(1H, s).
IR (KBr) cm™': 3432, 2957, 2437, 1652, 1607, 1090, 953.

Mass m/z: 386 (M").

Example 158



2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylthio)phe
nyl]-2H-pyridazin-3-one and diethanolamine were reacted to yield the title
compound as a yellow oil (yield: 71.29%) 1H NMR(400MHz, CDC13)8:
0.96(6H, d, J=6.6Hz), 2.27-2.39(1H, m), 2.51(3H, s), 2.71(4H, t, J=5.1 Hz),
3.66(4H, t, J=5.1 Hz), 3.70(2H, s), 4.08(2H, d, J=7.2 Hz), 7.30(2H, d, J=8.6
Hz), 7.71-7.76(3H, m). Example 159 Preparation of
4-N,N-bisf2<dnsiraxyethyhaminomethyl-2-isobutyl-6-[4
-(methylthio)phenyl]-2H-pyridazin-3-one oxalate To a solution of
4-N,N-bis{2hwiiroxyethyl) aminemethyl2-tsobutylket {4 riethsobutyl-6-[4
ylthio)phenyl]-2H-pyridazin-3-one (69.7 mg, 0.18 mmol) in methanol (1 mL)
was added BEfdom terperatire okahit aeid ‘dirydraté (2294 mg, 0.18 mmol) .
The solvent was distilled off under reduced pressure. The residue was

recrystalliZ@Hr8h" Ehiotoretht-dictHy Fethr t& 3BtaiR thé title’ compound as a
NGO, EMISD A8 00 (6 & Jog Bisy 3 208 38 (HE ) P2
(BH19)- 219 (#Hiazin-3-one and diethanolamine were reacted to
yield the title compound as a yellow oil (yield: 71.2%).
'"H NMR (400MHz, CDCls)3J:
0.96(6H, d, J=6.6Hz), 2.27-2.39(1H, m), 2.51(3H, s), 2.71 (4H,
t, J=5.1 Hz), 3.66(4H, t, J=5.1 Hz), 3.70(2H, s), 4.08 (2H,

d, J=7.2 Hz), 7.30(2H, d, J=8.6 Hz), 7.71-7.76(3H, m).

Example 159

Preparation of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-[4

- (methylthio)phenyl]-2H-pyridazin-3-one oxalate

To a solution of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-[4- (meth
yvlthio)phenyl]-2H-pyridazin-3-one (69.7 mg, 0.18 mmol) in
methanol (1 mL) was added at room temperature oxalic acid
dihydrate (22.4 mg, 0.18 mmol). The solvent was distilled off
under reduced pressure. The residue was recrystallized from
chloroform-diethyl ether toobtain the title compoundas awhite

solid (59.5 mg, 69.4%).



t, J=5.8 Hz), 3.61(4H, t, J=5.6 Hz), 3.94(2H, s), 4.01(2H, d, J=7. 3 Hz), 7.39
(2H, d, J=8. 6 Hz) , 7.81 (2H, d, J=8. 6 Hz) , 8.14 (1H, s). IR(KBr) cm 1:
3344, 2927, 1659, 1611, 1402, 1049,1321. Mass m/z: 360 (M+-CH20H) .
Example 160 Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4-(methylthio)ph
enyl]-2H-pyridazin-3-one Following the procedure of Example 7,
2qigohutyb4ppethanesuifonytoxymethyl-6-[4-(methylthio)phe
nyl]-2H-pyridazin-3-one was reacted to yield the title compound as a yellow
oil fyielk 73086)z 1HONMREOOMHz, CDC13)8: 0.98(6H, d, J=6. 6 Hz) ,
2.29-2.41 (1H, m), 2 .36 (6H, s) , 2.52 (3H, s), 3.52(2H, d, J=1.2 Hz),
4.07(H 8927 & HZ)° 793172 2 £ 9=8:6 HE)H7 77 (2H, 3k (328.4 Hzf, - 91 (4H,
7.79(1H, s). Example 161 Preparation of 190

4-dimethylamindtiéthyl-2isbbiyk6-=(néthiithiojprr ¢ (25, )+ 4. 01 (2H,
enyligHpuideainyd onesydiochiorgeelaging e pragedule AR mple

8.14 (1H, s).
IR (KBr) cm™': 3344, 2927, 1659, 1611, 1402, 1049, 721.

Mass m/z: 360 (M'-CH,OH) .

Example 160
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)ph
enyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one was reactedtoyieldthe title compound
as a yellow oil (yield: 73.9%).
'"H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6Hz), 2.29-2.41(1H, m), 2.36(6H, s), 2.52(3H,
s), 3.52(2H, 4, J=1.2 Hz), 4.07(2H, d, J=7.4 Hz), 7.31(2H,

d, J=8.6 Hz), 7.77(2H, 4, J=8.4 Hz), 7.79(1H, s).

Example 161

Preparation of



4-dimethylaminomethyl-2-isobutyl-6-[4-(methylthio)phenyl]-
2H-pyridazin-3-one was reacted to yield the title compound as a colorless
crystalline powder (yield: 82.3%). Melti#fYy point: 216.8-218.4C 1H
NMR(400MHz, DMSO-d6)8: 0.96 (6H, d, J=6. 8 Hz) , 2.23-2.36 (1H, m) , 2.53
(3H, s), 2.82 (6H, s), 4.05(2H, d, J=7.1 Hz), 4.27(2H, s), 7.41(2H, d, J=8.3
Hz), 7.84(2H, d, J=8.3 Hz), 8.42 (1H, s). IR(KBr) cm 1: 3485, 1740, 1684,

1253, 856,54 fhe Massai z:033HM)- Exasaple:182 dRreparatienef thio) ph
2-isobutyl-6-[4-(methylthio)phenyl]-4-propargylamino
methyl-2mpytidezin-Byone sEolfowingrthelprocedite of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylthio)phe
nyl]-2H-pyfdaginidone an® prosargyrarfingwere téacted to yield the title
compound as a yellow oil (yield: 52.2%). 1H NMRé4OOMHz CDC13)8:

o%s‘féﬁieﬁhg—é‘%lﬁﬁﬁ‘e‘éhé’é(ﬁ}ﬁ%h .22 %aﬁiam@apmn&lgz
A SR L PR AT R A AT 8
a colorless crystalline powder (yield: 82.3%).
Melting point: 216.8-218.4°C
'"H NMR (400MHz, DMSO-dg)3d:
0.96(6H, d, J=6.8Hz), 2.23-2.36(1H, m), 2.53(3H, s), 2.82 (6H,
s), 4.05(2H, d, J=7.1 Hz), 4.27(2H, s), 7.41(2H, d, J=8.3
Hz), 7.84(2H, d, J=8.3 Hz), 8.42(1lH, s).

IR (KBr) cm™': 3485, 1740, 1684, 1253, 856, 577.

Mass m/z: 331 (M").

Example 162

Preparation of

2-isobutyl-6-[4- (methylthio)phenyl]-4-propargylamino

methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one and propargylamine were reacted to
yield the title compound as a yellow oil (yield: 52.2%).
'"H NMR (400MHz, CDCls)3:

0.98(6H, d, J=6.6 Hz), 2.26(1H, t, J=2.3 Hz), 2.29-2.40(1H



Example 163 Preparation of 2-isobutyl-6-[4-(methylthio)phenyl]-4-
propargylaminomethyl-2H-pyridazin-3-one hydrochloride Following the
procedure of Example 4, 191
2-isobutyl-6-[4-(methylthio)phenyl]-4-propargylaminomethyl
-2H-pyridazin-3-one was reacted to yield the title compound as a white solid
(yield: 73.6%). Melting point: 197.5-198.4C 1H NMR(400MHz, DMSO-d6)8:
0.96 ©6H, d, 9=636,Hz),, 2.23-2236 @HJAD).,42453 (3H,%) (23148 (1H,. 4 U214
Hz), 3.95 (2H, d, J=2.4 Hz) , 4.03 (2H, d, J=7. 1 Hz), 4.17(2H, s), 7.41(2H,
d, J=8.3 HzZ),- 2.8 2H,d,3J=8.8 Hd), &28 {1Hz)s). IR(KBAtmsl: 3447 332017,
2958, 2122, 1651, 1607, 1441, 1093. Mass m/z: 341(M+). Example 164
Prepération‘of! 2E&/clopropylmethyl-4-(4-methyl-I-piperazinyl)methyl
-6-[4-(methylsulfinyl)phenyl]-2H-pyridazin-3-one 192 1) Preparation of
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-(me

t suIfirlyel)plt%ejnyl]-zH-pyridazin-3-one To a solution of

Xamp
Preparation of 2-isobutyl-6-[4- (methylthio)phenyl]-4-
propargylaminomethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

2-isobutyl-6-[4- (methylthio)phenyl]-4-propargylaminomethyl

-2H-pyridazin-3-one was reacted to yield the title compound

as a white solid (yield: 73.6%).

Melting point: 197.5-198.4°C

'"H NMR (400MHz, DMSO-ds)3:
0.96(6H, d, J=6.6Hz), 2.23-2.36(1H, m), 2.53(3H, s), 3.48(1H,
t, J=2.4 Hz), 3.95(2H, d, J=2.4 Hz), 4.03(2H, d, J=7.1 Hz),
4.17(2H, s), 7.41(2H, 4, J=8.3 Hz), 7.82(2H, d, J=8.6 Hz),
8.28(1H, s).

IR (KBr) cm™': 3447, 3207, 2958, 2122, 1651, 1607, 1441, 1093.

Mass m/z: 341 (M").

Example 164
Preparation of
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl

-6-[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one



2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-(methy
Ithio)phenyl]-2H-pyridazin-3-one (300 mg, 0.79 mmol) in methylene chloride
(10 mL) was added dropwise at -20C ®%olution of 3-chloroperbenzoic acid
(204 mg, 1.12 mmol) in methylene chloride (2 mL), and at the same
temperature, the mixture was stirred for 30 minutes. A 10% aqueous sodium
hydrogensulfite was added to the reaction mixture, and then, the mixture
was exkactedtwith chloroform. The extract was successively washed with a
saturated aqueous sodium hydrogencarbonate and brine, and was then
dried averahhydrauslsediom sulfatet Tee soMem was:distiiéd bffourider(me
reduced pressure. The residue was recrystallized from chloroform-hexane to
yield thevtitie! tohapdumd a8 va EofofieRE Cristalie’powder (139 mg, 44.5%).
1H NMR(400MHz, CDC13)8: 0.48-0.63(4H, m), 1.37-1.46(1H, m), 2.77(3H,
s), 3.18(3K, 8),F14[2197d°F=7.3 Hz), 5.30(2H, d, J=1.4 Hz), 7.76(2H, d,

%fgg(ﬁ g)%ﬁ %5%% %g%#g% 4:32)1a ;98 (2H, & 58 8 Ry Mass Mz 1y
Z'Pﬁ’ﬁm H)é'ﬂ}qtbybﬂié' ?&Mﬂf@@e@%ﬂ)’w@@tm@-ﬁ é9379 mmol) in
[4-(methylsulfinyl)phenyl]-2H-pyridazin-3-one Following the procedure of
Example 4 Dnh1oride (10 mL) was added dropwise at —20°C a solution

2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-(methy
of 3-chloroperbenzoic acid (204 mg, 1.12 mmol) in methylene
chloride (2 mL), and at the same temperature, the mixture was
stirred for 30 minutes. A 10% aqueous sodium hydrogensulfite
was added to the reaction mixture, and then, the mixture was
extracted with chloroform. The extract was successively
washed with a saturated aqueous sodium hydrogencarbonate and
brine, and was then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure. The residue
was recrystallized from chloroform-hexane to yield the title
compound as a colorless crystalline powder (139 mg, 44.5%).
'"H NMR (400MHz, CDCls)3:
0.48-0.63(4H, m), 1.37-1.46(1H, m), 2.77(3H, s), 3.18(3H,
s), 4.14(24, d, J=7.3 Hz), 5.30(2H, d, J=1.4 Hz), 7.76(2H,
d, J=8.6 Hz), 7.84(1H, t, J=1.4 Hz), 7.98(2H, d, J=8.8 Hz).
Mass m/z: 396 (M") .
2) Preparation of

2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl-6-



1-sulfinyl)phenyl]-2H-pyridazin-3-one and 1-methylpiperazine were reacted
to yield the title compound as a yellow oil (yield: 60.6%). 1H NMR(400MHz,
CDC13)8: 0.46-0.60(4H, m), 1.37-1.4%3H, m), 2.34(3H, s), 2.54(4H, br),
2.64(4H, br), 2.78(3H, s), 3.61(2H, s), 4.13(2H, d, J=7.2 Hz), 7.75(2H, d,
J=8.2 Hz), 7.84(1H, s), 7.99(2H, d, J=8.2 Hz). Example 165 Preparation of
2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl

-6-[4-(methydsulfinyd)prenyl: 2 Hhpyridazin:B8-pne i diwdrechleride Following
the procedure of Example 4,

2-cyclopropyleethytr4t{demetioyld piperazinylxaetid-6-[4-0) ,
(methylsulfinyl)phenyl]-2H-pyridazin-3-one was reacted to yield the title
COMPBaRERILR ChIstidsslcrystiife powHierofyidler BAS3wY IMettirfy pBRitRY
80C (dec.) 1H NMR(400MHz, DMSO-d6)8:; 194 0.41-0.57(4H, m),

1. 305E 4T WP 9 8 (B 5 P2 73R 15)2 30 4R Br), 3.31(4H, br),

3.7{24h $h 4082 1 I78,8 HA), £.802H, d, 58,3 Ha). 8,058 031 Mk
as a yellow oil (yield: 60.6%).
'"H NMR (400MHz, CDC1s)3:
0.46-0.60(4H, m), 1.37-1.49(1H, m), 2.34(3H, s), 2.54 (4H,
br), 2.64(4H, br), 2.78(3H, s), 3.61(2H, s), 4.13(2H, d,
J=7.2 Hz), 7.75(24, 4, J=8.2 Hz), 7.84(1H, s), 7.99(2H, d,

J=8.2 Hz).

Example 165
Preparation of
2-cyclopropylmethyl-4- (4-methyl-1-piperazinyl)methyl
-6-[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4-
(methylsulfinyl)phenyl]-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 64.3%).
Melting point: 80°C (dec.)

'H NMR (400MHz, DMSO-d¢)d:



IR(KBr) cm-": 3430, 3005, 1652, 1607, 1458, 1401, 1010, 838. Mass m/z:
400(M+). Example 166 Preparation of
2-isobutyl-4-(4-methyl-l-piperazinyl)mé&?fyl-6-[4-(me
thylsulfinyl)phenyl]-2H-pyridazin-3-one 1) Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylsulfi
nyl)phenyl]-2H-pyridazin-3-one Following the procedure of Example 166(1),
2-isobutyi-demethanesulfonyloxymethyl644-methyltho)3u, s), 2.77 (3H,
phenyl]-2H-pyridazin-3-one was reacted to yield the titte compound as a
colorless crys$talltie powder yieldt B4.3%6)) ,'HINMR@AOOMMHz, €DPE13)8: B0
(6H, d, J=6. 8 Hz) , 2.29-2.41 (1H, m) , 2.77 (3H, s) , 3.18 (3H, s), 4.11 (2H,
d, J=7-8 Hz)1 829 (2R £ =15 HZ)S 776 72H, & 0p=8 PRLT7.83 (1H, t,
J=1.2 Hz),7.98 (2H, d, J= Mass m/z: 398 M+)§?0Fireparation of

J=8, 6 Hz) .
2 150814 @-methvi L pipatazinyhinsthy L6 {4 -(miéthy-1ds™0 L, 1010, 838.

Is Ifinyl)lgpenyq- -Wridazin-fs-one Following the procedure of Example
1 1aO§ 2-|sozb'uty -4-methanesulfonyloxymethyl-6-[4-(methylsulfinyl

Example 166
Preparation of
2-isobutyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4- (me
thylsulfinyl)phenyl]-2H-pyridazin-3-one
1) Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfi
nyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 166(1),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio) -
phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 54.3%).
'"H NMR (400MHz, CDCls)3:
1.00(6H, d, J=6.8Hz), 2.29-2.41(1H, m), 2.77(3H, s), 3.18(3H,
s), 4.11(2H, 4, J=7.3 Hz), 5.29(2H, d, J=1.5 Hz), 7.76(2H,
d, J=8.8 Hz), 7.83(1H, t, J=1.2 Hz), 7.98(2H, d, J=8.6 Hz).
Mass m/z: 398 (M") .
2) Preparation of

2-isobutyl-4- (4-methyl-1-piperazinyl)methyl-6-[4- (methy



)phenyl]-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield
the title compound as a yellow oil (yield: 61.8%). 1H NMR(400MHz,
CDC13)8: 0.99 (6H, d, J=6. 6 Hz) , 2.3%22.41 (1H, m), 2 .34 (3H, s) , 2.54
(4H, br), 2.64(4H, br), 2.77(3H, s), 3.60(2H, s), 4.10(2H, d, J=7.4 Hz),
7.75(2H, d, J=8.2 Hz), 7.82(1H, s), 7.99(2H, d, J=8.2 Hz). Example 167
Preparation of 2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-[4-(me

thylsuifinylyphepyllc2Hpyridazin-gyene sdihydmaieride Following the
procedure of Example 4,

2-isobutyF4d(demettay|dipiperazimg)methyl- 6 fmpéthylsd 0) ,

Ifinyl)phenyl]-2H-pyridazin-3-one was reacted to yield the title compound asa

colorless erystalineiewaer iidien Y6orugye Mietting point{poits boglfanyl

(dec.) 1H NMR(400MHz, DMSO-d6)8: 0.96 (6H, d, J=6. 6 Hz) , 2.22-2.35

(UHRY 2. 76(3HPSY, L77(8H,°196'S), 23114 (4 bty SBRA bt 3. B2EZH, ),

4.04(2H. 4, J=7,1 Hz), 7.80(2H,,d, J=8.3 H;)dS.O?gZI—EIZ,eq J:8.3.Hz)cy8.18
S).

(lH, 3 o yI 1T1€ Ccomnpou as 1Tow G011 Teld:
61.8%) .
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.6Hz), 2.30-2.41(1H, m), 2.34(3H, s), 2.54 (4H,
br), 2.64(4H, br), 2.77(3H, s), 3.60(2H, s), 4.10(2H, d,

J=7.4 Hz), 7.75(2H, d, J=8.2 Hz), 7.82(1lH, s), 7.99(2H, d,

J=8.2 Hz).

Example 167
Preparation of
2-isobutyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4- (me
thylsulfinyl)phenyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4- (4-methyl-1-piperazinyl)methyl-6-[4- (methylsu
1finyl)phenyl]-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystallinepowder (yield: 76.1%).
Melting point: 224.5-229.1°C (dec.)
'"H NMR (400MHz, DMSO-ds)3d:

0.96(6H, d, J=6.6Hz), 2.22-2.35(1H, m), 2.76(3H, s), 2.77 (3H,



IR(KBr) cm-": 3426, 2960, 1656, 1608, 1459, 1400, 1044, 1011. Mass m/z:
402(M"). Example 168 Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4%methylsulfiny
1)phenyl]-2H-pyridazin-3-one Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylsulfinyl
)phenyl]-2H-pyridazin-3-one was reacted to yield the title compound as a
yellow ojl (yield:(46.2%}).)'H NMR(400MBPz) CDC33)8210.99(6H 4d 04=6.1§ Hz) ,
2.30-2.43 (1H, m), 2 .38 (6H, s), 2.76 (3H, s), 3.54(2H, s), 4.10(2H, d, J=7.4
Hz), 774(2Hiid) J=8.282H2H,7.87 A+ S 1802 (2H) d(J+8.2 H2)=Example
169 Preparation of 4-dimethylaminomethyl-2-isobutyl-6-[4-(methylsulfiny
1)phehylR2MEpyridazin-3-one hydrochloride Following the procedure of
Example 4, 197 4-dimethylaminomethyl-2-isobutyl-6-[4-(methylsulfinyl)phen

yIE2MBYrid&Tin-3-61é Was réatted 86 Sield 1Re titie ‘conpbifd- as & 'Coloféss -

chstaIIirrlne/ E’?Wg@f Mgld 77.4%). Melting point: 204.2-206.0C

asSs

Example 168
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfiny
1l)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfinyl
)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 46.2%).
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.8Hz), 2.30-2.43(1H, m), 2.38(6H, s), 2.76(3H,
s), 3.54(2H, s), 4.10(2H, d, J=7.4 Hz), 7.74(2H, d, J=8.2

Hz), 7.87(1H, s), 8.02(2H, d, J=8.2 Hz).

Example 169
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfiny
l)phenyl]-2H-pyridazin-3-one hydrochloride

Following the procedure of Example 4,



1H NMR(400MHz, DMSO-d6)8: 0.97 (6H, d, J=6. 6 Hz) , 2.24-2.36 (1H, m),
2.78 (3H, s), 2.83 (6H, s), 4.07(2H, d, J=7.1 Hz), 4.28(2H, s), 7.82(2H, d,
J=8.3 Hz), 8.09(2H, d, J=8.3 Hz), 8.4%{1H, s). IR(KBr)cm 1: 3438, 2961,
1652, 1607, 1467, 1400, 1047. Mass m/z: 347(M+). Example 170
Preparation of 2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl
-6-[4-(methylsulfonyl)phenyl]-2H-pyridazin-3-one 1) Preparation of

2-cyeloprepylmethybd-nethanesidfenytoxynethyl-6rd+{fRe sul finyl) phen
thylsulfonyl)phenyl]-2H-pyridazin-3-one To a solution of

2-cytloptopylmethyl-d-methanesslionytoxganethyi-6 4 -(hrethyt Le compound
Ithio)phenyl]-2H-pyridazin-3-one (226 mg, 0.59 mmol) in methylene chloride
(10°mit) WAL adaEd drdpwise at PO A'sSatidn 16£.3-chioropetbenzoic acid
(410 mg, 2.38 mmol) in methylene chloride (2 mL), and at the same

t red tHe hiixttd was 198%firred for 30 minutes. A 10% aqueous

s ot e A ELiroform. The xract Was Scoossvely
washgdgywith g saturaiedsagueosissadiumehydrogencarbenate and 2 . g3 (6n,
s), 4.07(2H, d, J=7.1 Hz), 4.28(2H, s), 7.82(2H, d, J=8.3
Hz), 8.09(2H, d, J=8.3 Hz), 8.49(lH, s).
TR (KBr)cm™': 3438, 2961, 1652, 1607, 1467, 1400, 1047.

Mass m/z: 347 (M").

Example 170
Preparation of
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl
-6-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4- (me
thylsulfonyl)phenyl]-2H-pyridazin-3-one
To a solution of
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4- (methy
lthio)phenyl]-2H-pyridazin-3-one (226 mg, 0.59 mmol) in
methylene chloride (10mL) was added dropwise at —20°C a solution
of 3-chloroperbenzoic acid (410 mg, 2.38 mmol) in methylene

chloride (2 mL), and at the same temperature, the mixture was



brine, and was then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure. The residue was recrystallized from
chloroform-hexane to yield the title cdf¥pound as a colorless crystalline
powder (209 mg, 85.3%) 1H NMR(400MHz, CDC13)8: 0.46-0.63(4H, m),
1.37-1.46(1H, m), 3.10(3H, s), 3.18(3H, s), 4.20(2H, d, J=7.3 Hz), 5.31(2H,
d, J=1.2 Hz), 7.86 (1H, t, J=1.2 Hz), 8.02(2H, d, J=8.8 Hz), 8.06(2H, d, J=9.0
Hz) i Mass nyz: 44 2{Mm): &) Prezpar@%iquafeous sodium hydrogensulfite
2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl-6-

[Avaaetvdsulfamy plrem@p@H: pyridazina3<one Follodng thé proceduresofias
Example 1(10),

2y EloproFintethyl-ghetttdiesulfonylbRy e iiASB-[Algmetiip cEssively
sulfonyl)d[;henyl]-ZH-p ridazin-3-one and 1-methylgiperazine were reacted to

yiitPttetitié Compbahd a5 5EiBN 8if {yRid: 8b.89%6)" CAS NR( 266 MHZ

CDC13)8: 199 0.46-0.61(4H, m), 1.38-1.48(1H, m), 2.34(3H..s), 2.54(4H,..br)
S T on A10 (& e (b 8 0T S A (ol Ty T

H2)hi ¢ 8o (Vs i 95142 H2) oF-B3 42 r & J5iQ Qi) s 8:02:. (2Hr e J72 QiH2)

was recrystallized from chloroform-hexane to yield the title
compound as a colorless crystalline powder (209 mg, 85.3%).
'"H NMR (400MHz, CDCls)3J:
0.46-0.63(4H, m), 1.37-1.46(1H, m), 3.10(3H, s), 3.18(3H,
s), 4.20(2H, 4, J=7.3 Hz), 5.31(24, d, J=1.2 Hz), 7.86(1H,
t, J=1.2 Hz), 8.02(2H, d, J=8.8 Hz), 8.06(2H, d, J=9.0 Hz) .

Mass m/z: 412 (M").

2) Preparation of

2-cyclopropylmethyl-4- (4-methyl-1-piperazinyl)methyl-6-

[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1(10),

2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4- (methy
1-
sulfonyl)phenyl]-2H-pyridazin-3-one and l-methylpiperazine
were reacted to yield the title compound as a yellow oil (yield:
80.9%) .

'H NMR (400MHz, CDCls)8&:



Example 171 Preparation of
2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl
-6-[4-(methylsulfonyl)phenyl]-2H-pyrid&Zin-3-one dihydrochloride Following
the procedure of Example 4,
2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compoune-as aicolarless crystadline. pewdey fyjield: 76:8%1), Melfing.painty,
209.0-211.4C 1H NMR(400MHz, DMS0-d6)8: 0.41-0.46(2H, m),
0.52-01557(2Hom)4 1,341 A3 (1N, (), 2)773(3H, &), 3.04%4H; BR), 3121 §3Hlis
), 3.31 (4H, br), 3.80 (2H, s), 4.09 (2H, d, J=7. 1 Hz) , 8.04 (2H, d, J=8.3
Hz) , 8:1971H 8¥)8.14(2R(Hl 098.3°AZz). AR(KBr)cri 3L 84343012 ; $652) -
1596, 1458, 1402, 1302, 1150. Mass m/z: 416 (M+) . 200 Example 172
Prepgra?i%rclzc?f’ thfycfcﬁ?ro%ﬂ'ﬁéthyIA-dimethylaminomethyl-6-[4-(meth
ylsulfonyl)phenyl]-2H-pyridazin-3-one Following the procedure of Example
1(10),

Example 171

Preparation of
2-cyclopropylmethyl-4- (4-methyl-1-piperazinyl)methyl
-6-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 76.8%).
Melting point: 209.0-211.4°C
'"H NMR (400MHz, DMSO-ds)3d:
0.41-0.46(2H, m), 0.52-0.57(2H, m), 1.31-1.41(1H, m),
2.77(3H, s), 3.04(4H, br), 3.21(3H, s), 3.31(4H, br), 3.80(2H,
s), 4.09(2H, d, J=7.1 Hz), 8.04(2H, d, J=8.3 Hz), 8.12(1lH,
s), 8.14(2H, d, J=8.3 Hz).
IR(KBr) cm™': 3434, 3012, 1652, 1596, 1458, 1402, 1302, 1150.

Mass m/z: 416 (M").



2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one and diethanolamine were
reacted to yield the title compound as?40yellow oil (yield: 65.6%). 1H
NMR(400MHz, CDC13)8: 0.45-0.62(4H, m), 1.39-1.49(1H, m), 2.38(6H, s),
3.09(3H, s),3.55(2H, s), 4.14 (2H, d, J=7.2 Hz) , 7.89 (1H, s) , 8.02 (2H, d,
J=8.4 Hz), 8.06(2H, d, J=8.6 Hz). Example 173 Preparation of
2xcysloprepylmethyl-4-dimethylaminomethyl-6-[4-(meth
ylsulfonyl)phenyl]-2H-pyridazin-3-one hydrochloride Following the procedure
of Example dp 2zeyiclopropyimethyl-4-dimethylaminomethyl-6-[4-(methylsulf
onyl)phenyl]-2H-pyridazin-3-one was reacted to yield the title compound as a

colorless erystaltiveisawdae fyiet: 63Uoms t Meltifig point 2eY%-2ub  1aeiy
NMR(400MHz, DMSO-d6)8: 201 0.43-0.59(4H, m), 1.33-1 43(1H, m)
2.83(6H, &350 1 sli’hiriiéj(éHZ% B 0RY 7 59056, s), 8.06(2H, d,
J=7.8 Hz). 8.17(2H 83%50,%%71 IR 1: 3447, 2674,
1646, 1608, 15§$ 1%0 1150, 777 Me%sgr%s 61 M?W

2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one and
diethanolamine were reacted to yield the title compound as a
yellow oil (yield: 65.6%).
'H NMR (400MHz, CDCls)d:
0.45-0.62(4H, m), 1.39-1.49(1H, m), 2.38(6H, s), 3.09(3H,
s), 3.55(2H, s), 4.14 (24, d, J=7.2Hz), 7.89(1H, s), 8.02(2H,

d, J=8.4 Hz), 8.06(2H, 4, J=8.6 Hz).

Example 173
Preparation of
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (meth
ylsulfonyl)phenyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (methylsulf
onyl)phenyl]-2H-pyridazin-3-one was reacted toyield the title
compound as a colorless crystalline powder (yield: 63.4%).
Melting point: 239.5-240.7°C

'H NMR (400MHz, DMSO-d¢)d:



Example 174 Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isob
utyl-6-[4-(methylsulfonyl)phenyl]-2H-piftldazin-3-one 1) Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylsulfo
nyl)phenyl]-2H-pyridazin-3-one Following the procedure of Example 170(1),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylthio)phe
nyl]-241-pyridazin«3ionenyas ressted 40 yield the, titte gonpourd ,as &3 (3H,
colorless crystalline powder (yield: 97.8%). 1H NMR(400MHz, CDC13)8: 0.99
(6H, &)J=6..6 HAH,2.20-241. L Hzm) ,43.20 (3H, 5)), 3.88(BKKHs) d4.12(2H,
d, J=7.3 Hz), 5.29 (2H, d, J=1.2 Hz) , 7.85 (1H, t, J=1 .4 Hz), 8.02 (2H, d,
J=8. §H2) ,%8.03 (2Hy, 07 0=878-Hzj2Mass /21 414@N+). 2) Preparation of

LA ToP DAnoPyT] o+ -byBecineatine. FEowing the bradedii’

ofbﬁxam I _1(13 1

2-i§oS§uty “4-met a(nes)u'lfonyloxymethyl-6-[4-(methylsulfonyl
)phenyl]-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate were
reacted to yield the title

Example 174
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isob
utyl-6-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
1) Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfo
nyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 170 (1),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one was reactedtoyield the title compound
as a colorless crystalline powder (yield: 97.8%).
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.6Hz), 2.29-2.41(1H, m), 3.10(3H, s), 3.18(3H,
s), 4.12(2H, 4, J=7.3 Hz), 5.29(2H, d, J=1.2 Hz), 7.85(1H,
t, J=1.4 Hz), 8.02(2H, d, J=8.8 Hz), 8.05(2H, d, J=8.8 Hz).
Mass m/z: 414 (M").
2) Preparation of

4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobuty



compound as a yellow oil (yield: 75.9%). 1H NMR(400MHz, CDC13)8: 0.99
(6H, d, J=6. 6 Hz) , 1.47(9H, s), 2.29-2 .41 (1H, m) , 2.54 (4H, br), 3.09(3H,
s), 3.51(4H, br), 3.60(2H, s), 4.11(2H282 J=7.2 Hz), 7.86(1H, s), 8.02(2H, d,
J=8.8 Hz), 8.05(2H, d, J=8.8 Hz). Example 175 Preparation of
2-isobutyl-6-[4-(methylsulfonyl)phenyl]-4-(1-piperaz
inyl)methyl-2H-pyridazin-3-one dihydrochloride Following the procedure of
Examples 2 [ 4-(4rietthutoxyearbanyhipigarazinylpyethyk-2:isoButyh-H
-[4-(methylsulfonyl)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compountlcas. acotarless=crystaltine powderE gaeldt 8812%) ). Melting point:
222.4-224.2C 1H NMR(400MHz, DMS0O-d6)8: 0.96(6H, d, J=6.8 Hz),

2 2217 AntM ] i), BOS(@RE B, PO 32UBRL Y 13 28(4H (1812572 $A)fonyl
3.87(2H, s)], 4.05(2H,. d, J=7. 1 Hz) , 8.04 (2H, d, J=8. 6 Hz) , 8.14 (2H, d,
J283%Y) ) YR Y AIRIK B B-1"8451 5957 H856, 1611, 1597, 1305,

1%%%5%%%a%%%%%g%%5%¥ﬂgﬁg'were reacted to yield the title

compound as a yellow oil (yield: 75.9%).

'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.6Hz), 1.47(9H, s), 2.29-2.41(1H, m), 2.54 (4H,
br), 3.09(3H, s), 3.51(4H, br), 3.60(2H, s), 4.11(2H, d,
J=7.2 Hz), 7.86(1H, s), 8.02(2H, d, J=8.8 Hz), 8.05(2H, d,

J=8.8 Hz).

Example 175
Preparation of
2-isobutyl-6-[4- (methylsulfonyl)phenyl]-4-(l-piperaz
inyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobutyl-6
-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one was reacted
to yield the title compound as a colorless crystalline powder
(yield: 88.2%).
Melting point: 222.4-224.2°C
'"H NMR (400MHz, DMSO-ds)3d:

0.96(6H, d, J=6.8 Hz), 2.22-2.35(1H, m), 3.06(4H, br),



Example 176 Preparation of
2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-[4-(me
thylsulfonyl)phenyl]-2H-pyridazin-3-or#€3Following the procedure of Example
1(10), 2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylsulfonyl
)phenyl]-2H-pyridazin-3-one and 1-methylpiperazine were reacted to yield
the title compound as a yellow oil (yield: 88.5%) . 1H NMR(400MHz,
CDC33)8r 0399 (6H, & J=6( 81z} , 27128-2240ALH, 3037 2287 SH, 9).,02.53H,
(4H, br), 2.63 (4H, br) , 3.10 (3H, s) , 3.60 (2H, s) , 4.10 (2H, d, J=7.3 Hz),
7.84(2H,%)7 81022H, 4, 029D1HZ), 8J68(2HHd) J£8.8HZ}H Exampié 17 Hz) ,
Preparation of 2-isobutyl-4-(4-methyl-I-piperazinyl)methyl-6-[4-(me 204
thylsuifori/fYphenyl]-2H-pyridazin-3-one dihydrochloride Following the
procedure of Exam

2-?50%1&§|)-4F(2-metﬁ§|%ﬁbi&%EZihybﬁ?eﬁhy&é.l[ﬁz(n}gt%grsul 305, 1149, 961.
|f‘§pays|)£hr§ﬁg’!]-%ldzlp(¥gk;qzin-3-one was reacted to yield the

Example 176
Preparation of
2-isobutyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4- (me
thylsulfonyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfonyl
)phenyl]-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:
88.5%) .
'H NMR (400MHz, CDCl3)3d:
0.99(6H, d, J=6.8Hz), 2.28-2.40(1H, m), 2.37(3H, s), 2.53 (4H,
br), 2.63(4H, br), 3.10(3H, s), 3.60(2H, s), 4.10(2H, d,
J=7.3 Hz), 7.84(1H, s), 8.02(2H, d, J=9.0 Hz), 8.05(2H, d,

J=8.8 Hz).

Example 177
Preparation of

2-isobutyl-4- (4-methyl-1-piperazinyl)methyl-6-[4- (me



title compound asa colorless crystalline powder (yield: 62.0%). Melting point:
224.5-228.0C 1H NMR(400MHz, DMSO-d6)8: 0.95 (6H, d, J=6. 8 Hz) ,
2.23-2.35 (1H, m) , 2.76(3H, s), 3.08(4¥, br), 3.21(3H, s), 3.32(4H, br),
3.83(2H, s), 4.05(2H, d, J=7.1 Hz), 8.04(2H, d, J=8.3 Hz), 8.13(2H, d, J=8.5
Hz), 8.15 (1H, s). IR(KBr) cm 1: 3447, 2958, 1652, 1610, 1596, 1319, 1152,
955. Mass m/z: 418(M+). Example 178 Preparation of

4-N,N-bisf2-hyslioxyethyl)anungmpetiay-2-isobidyl:6-[4 -one
-(methylsulfonyl)phenyl]-2H-pyridazin-3-one Following the procedure of
Example 4{2@)2isobotylde methanesulfonyloxymethyl-6-[4-(methylsulfonyl
)phenyl]-2H-pyridazin-3-one and diethanolamine were reacted to yield the
title compointPas 2%y elftfv BH {gifth 251 2% E<EAMNIMR{400MHz, CDC13)8:
205 0. 98 (6H, d, J=6. 6 Hz) , 2.28-2.40 (1H, m), 2.73 (4H, t, J=4.8 Hz)

3.08'(310 5)Y 3,68 (AR 4. OAE) PE T ON 4 1 b LA IR iy
7-?%1';%@9 8.0062H ¢ J38-6H7), 8950, 9, =88 Ha Mass miz; 39,
(M+CHi25H)
title compoundasacolorlesscrystallinepowder (yield: 62.0%) .
Melting point: 224.5-228.0°C
'H NMR (400MHz, DMSO-dg)§:
0.95(6H, d, J=6.8Hz), 2.23-2.35(1H, m), 2.76(3H, s), 3.08 (4H,
br), 3.21(3H, s), 3.32(4H, br), 3.83(2H, s), 4.05(2H, d,
J=7.1 Hz), 8.04(2H, d, J=8.3 Hz), 8.13(2H, d, J=8.5 Hz),
8.15(1H, s).

IR (KBr) cm™': 3447, 2958, 1652, 1610, 1596, 1319, 1152, 955.

Mass m/z: 418 (M").

Example 178
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-[4
- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfonyl
)phenyl]-2H-pyridazin-3-one and diethanolamine were reacted
to yield the title compound as a yellow oil (yield: 51.1%).

'H NMR (400MHz, CDCls)8&:



Example 179 Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4-(methylsulfony
1)phenyl]-2H-pyridazin-3-one Followi#fy the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylsulfonyl
)phenyl]-2H-pyridazin-3-one was reacted to yield the title compound as a
yellow oil (yield: 82.1%). 1H NMR(400MHz, CDC13)8: 0.99 (6H, d, J=6. 6 Hz)
, 2.3m2H(6kH, &) 72630 B4, ,Ss)2 3209 £3H0 &)1 ,36R, (2H7S) (441 (b4, 8
J=7.2 Hz), 7.86 (1H, s), 8.02 (2H, d, J=8.8 Hz), 8.05 (2H, d, J=8.8 Hz).
Exanmipie 1800Pfgparatiorsob 8 (4H, t, J=4.9Hz), 3.73(2H, s), 4.11 (2H,
4-dimethylaminomethyl-2-isobutyl-6-[4-(methylsulfony
1)phehylf-2A-Pyridazin-326re hydiochforide( £ollsvingthetpigced dred 6 2H,
Example 4, 206 4-dimethylaminomethyl-2-isobutyl-6-[4-(methylsulfonyl)-
phen ]-Zﬂﬁﬁ)yﬁdgfihl&one was reacted to yield the tite compound as a

c orle%sbfl\%s@g%%g@gcgfro ield: 58.6%). Melting point: 221.4-223.3C 1H
NMR@dOMHz; 0-d6)8: 0.97 (6H, d, J=6. 6 Hz) , 2.25-2.36 (1H, m) , 2.82
(6H, s) , 3.22 (3H,
Example 179
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfony
1l)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfonyl
)phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 82.1%).
'"H NMR (400MHz, CDCls)3:
0.99(6H, d, J=6.6Hz), 2.30-2.41(1H, m), 2.37(6H, s), 3.09(3H,
s), 3.52(24, s), 4.11(2H, d, J=7.2Hz), 7.86(1H, s), 8.02(2H,

d, J=8.8 Hz), 8.05(2H, d, J=8.8 Hz).

Example 180
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfony
l)phenyl]-2H-pyridazin-3-one hydrochloride

Following the procedure of Example 4,



s), 4.08(2H, d, J=7.3 Hz), 4.28(2H, s), 8.06(2H, d, J=8.3 Hz), 8.15(2H, d,
J=8.5 Hz), 8.55 (1H, s). IR(KBr) cm 1: 3447, 2963, 1653, 1609, 1597, 1307,
1152, 777. Mass m/z: 363(M+). Exardffle 181 Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-p
yrrolidinomethyl-2H-pyridazin-3-one Following the procedure of Example
1(10), 2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methanesifornytagsmetiyl-2H> pyedaziny3-one [and pytelidinel wereineacted
to yield the title compound as a yellow oil (yield: 75.9%) . 1H NMR(400MHz,
CD@18)81 044-0y61(d#tk ), 3-42€L Ham) r& 85:2 Q0¢4Hy he)] 2.70<3.00¢4H,
m), 3.83(2H, brs), 3.94 (3H, s), 4.10 (2H, d, J=7. 3 Hz), 7.03 (1H, dd, J=8 .
58" MF)d 260 {LAC HOIE8S5 ZOWEEF L 7165 @M IRE I8 L2 0782 58.00
(1H, brs) IR(Neat) cm-": 1652, 1608, 1523, 1438, 1286, 758. Mass m/z:
3PN ExRfPle 182 P feparation of

2-1%}/%%e&t¥mﬁtzhyl-gM(SSéf_I%CG)y%-A-methoxyphenyl)-4-(
0.97(6H, d, J=6.6Hz), 2.25-2.36(1H, m), 2.82(6H, s), 3.22(3H,
s), 4.08(2H, d, J=7.3 Hz), 4.28(2H, s), 8.06(2H, d, J=8.3
Hz), 8.15(2H, d, J=8.5 Hz), 8.55(1lH, s).

IR (KBr) cm™': 3447, 2963, 1653, 1609, 1597, 1307, 1152, 777.

Mass m/z: 363 (M").

Example 181
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-p
yrrolidinomethyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and pyrrolidine
were reacted to yield the title compound as a yellow oil (yield:
75.9%) .
'H NMR (400MHz, CDCls)$d:
0.44-0.61(4H, m), 1.42(1H, m), 1.85-2.00(4H, m),
2.70-3.00(4H, m), 3.83(2H, brs), 3.94 (3H, s), 4.10 (2H,

d, J=7.3 Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.60(1H, d, J=8.5



4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-meth
oxycarbonyl-2H-pyridazin-3-one Foll@#ing the procedure of Example 1(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi n-3-one and
cyclopentylmethyl bromide J. Org. Chem., 36, 3103 (1971)} were reacted to
yield the title compound as yellow needles (yield: 72.0%). Melting point:
56-66C )'H NMR(@0OMHz, CPE13)8: 2. 30:z45(2H 0m), 11531 65(2H, m),
1.65-1.80(4H, m), 2.57(1H, m), 3.95(3H, s), 3.98(3H, s), 4.24(2H, d, J=7.8
HZR WO3(H cdd, J=8¢5,28.51442)8 ,7.50Q1H, d,A%£8.81H8)%,7.61¢1H, d, J=10.2
Hz), 8.19(1H, s). 2) Preparation of

4 af50Ry-2:cychdpdhiyimethyl-6-(3-fluoro-4-methoxyphen 208
yl)-2H-pyridazin-3-one Following the procedure of Example 1(7),
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-

mg}t(%gﬂx céalrli%riyl-2H-pyridazin-3-one was reacted to yield the title compound
as a yellow powder (yield: 71.1%). Melting point: 159-161C

Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-meth
oxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi

n-3-one and cyclopentylmethyl bromide {J. Org. Chem., 36, 3103

(1971)} were reacted to yield the title compound as yellow

needles (yield: 72.0%).

Melting point: 56-66°C

'H NMR (400MHz, CDCls)$d:
1.30-1.45(2H, m), 1.53-1.65(2H, m), 1.65-1.80(4H, m),
2.57(1H, m), 3.95(3H, s), 3.98(3H, s), 4.24(2H, d, J=7.8
Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.50(1H, d, J=8.8 Hz),
7.61(1H, d, J=10.2 Hz), 8.19(1lH, s).

2) Preparation of

4-carboxy-2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphen



1H NMR(400MHz, CDC13)8: : 1.33-1.45(2H, m), 1.58-1.65(2H, m),
1.68-1.82(4H, m), 2.57(1H, m), 3.97(3H, s), 4.32(2H, d, J=7.6 Hz), 7.06(1H,
dd, J=8.5, 8.5Hz), 7.56(1H, d, J=8.5HA8 7.68(1H, dd, J=12.2, 2.0 Hz), 8.61
(1H, s). 3) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-hydr
oxymethyl-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-caraxy-2:cyslopentymethybb«(3-fluoro-4-methoxyphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound as a yellow
powder (yield: @wi3%)tMelthg pemtr&30£ 33CPHNMR(1O0MHz, CDC13)8:
: 1.30-1.42(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H, m), 2.54 (1H, m),
3.95(3Q.1 P41 & YI=P 6 Hz)f UpreH —sf trozrmiead 1)=8 5, 8 5 Hz),
7.51(1H, d, J=8.5 Hz), 209 7.62 (1H, dd, J=12.8, 1.5 Hz), 7.63 (1H, s t)h

PRSSAIA1ISH OF 28y diopentmethyi-e (3-AttFo 4 idthiok Sﬁeﬁﬁ)%ﬁ?&h
Erample 10 BeEybame ool & (i caro.p ooy P-4
Melting point: 159-161°C
'H NMR (400MHz, CDCl3)§: :
1.33-1.45(2H, m), 1.58-1.65(2H, m), 1.68-1.82(4H, m),
2.57(1H, m), 3.97(3H, s), 4.32(2H, d, J=7.6 Hz), 7.06(1H

dd, J=8.5, 8.5Hz), 7.56 (14, d, J=8.5Hz), 7.68 (1H, dd, J=12.2,

2.0 Hz), 8.61(1H, s).

3) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-hydr
oxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),
4-carboxy-2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)

-2H-pyridazin-3-one was reacted to yield the title compound

as a yellow powder (yield: 47.3%).

Melting point: 130-133°C

'H NMR (400MHz, CDCl3)&: :
1.30-1.42(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H, m),
2.54(1H, m), 3.95(3H, s), 4.19(2H, d, J=7.6 Hz), 4.71(2H,

s), 7.02(H, dd4, J=8.5, 8.5 Hz), 7.51(1H, d, J=8.5 Hz),



hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as a yellow powder (yield: 75.3%). Melting point: 108-116C 1H
NMR(400MHz, CDC13)8: 1.25-1.32(249 m), 1.32-1.45(2H, m), 1.65-1.77(4H,
m), 2.54(1H, m), 3.17(3H, s), 3.95(3H, s), 4.19(2H, d, J=7.6 Hz), 5.27(2H,
s), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.50(1H, d, J=8.5 Hz), 7.62(1H, dd, J=12.2,
2.2 Hz), 7.74(1H, s). 5) Preparation of
2-cyclopentyimethy]-63Etfiuaro;4-reethoxypheayl) 4+ (4 .
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure of
EXamptlené16); i2wyelopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and 1-methylpiperazine were
reacted oy ik fHe- i@ ebipound Sasta Yelen o fyiBRE GA4%y 11 R4 ~meth
NMR(400MHz, CDC13)8: 1 .32-1 .42 (2H, m), 1 .50-1.60 (2H, m), 1.65-1.80
(4H, M) 538918 LXITE5EN 5, 3K IVotal} 2 Ba¢TIN ), 2.60-2.75(8H, m),
3.59(2H, 5),,3-95(3H, ), 4.18(2H 7, d, J=8.5, 8.5 Hz),

J=7. 4(1
7.54 (1H, d, J=8'5 Hz) . 7.61 (1H‘?ngdfe\]=%§.5|,%z’%§? }Iﬁz%, ;9925j(1H, s). IR(Neat)
C=- 16924608, 12231439, (1286,,(80,— 4 -methoxyphenyl) —4-

hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a yellow powder (yield: 75.3%).

Melting point: 108-116°C

"H NMR (400MHz, CDCl3)d:
1.25-1.32(2H, m), 1.32-1.45(2H, m), 1.65-1.77(4H, m),
2.54(1H, m), 3.17(3H, s), 3.95(3H, s), 4.19(2H, d, J=7.6
Hz), 5.27 (24, s), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.50(1H, d,
J=8.5 Hz), 7.62(1H, dd, J=12.2, 2.2 Hz), 7.74(1H, s).

5) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(4-m
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),

2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl) -4-

methanesulfonyloxymethyl-2H-pyridazin-3-one and

l-methylpiperazine were reacted to yield the title compound

as a yellow o0il (yield: 61.4%).

'"H NMR (400MHz, CDCl3)d:

1.32-1.42(2H, m), 1.50-1.60(2H, m), 1.65-1.80(4H, m), 2.38,



Mass m/z: 414(M+). Example 183 Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridd®in-3-one dihydrochloride Following
the procedure of Example 4,
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(4-
methyl-1-piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield the title
compound @s arpale Brown crystalline powder ulyield, 59,6%)2>Meiting paint,
234-236C (dec.) 'H NMR (400MHz, DMSO-d6) 8 : 1.28-1.40(2H, m),
1.48-3.56{2BH m¥)1.68-2.7884H, m), 2.46{1HEH MY} 2.82(3H, BY) , 7.04 (1H,
3.50-3.75(10H, m), 3.91(3H, s), 4.10(2H, d, J=7.6 Hz), 7.31 (1H, dd, J=8.8,
8.8 HZY, 768-7.78(ZH! Ty, 8:25 (I, <. IR(RBY e 1652,(160614:5938 - 5/
1439, 1292, 764. 211 Example 184 Preparation of

4-N, -b?s(E-ZHydr%x%tﬁ%awﬁ?10methy|-2-cyclopentylme

th}’k‘?ﬁ@é‘l‘f°r8ﬁ4f'€“%[t|§9?yp;i%%)j2f€ pyridazigz3-ones Follgwing the

procedure of Example 1(10),
Mass m/z: 414 (M").

Example 183
Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted
to yield the title compound as a pale brown crystalline powder
(yield: 59.6%).
Melting point: 234-236°C (dec.)
'H NMR (400MHz, DMSO-d¢)d :
1.28-1.40(2H, m), 1.48-1.56(2H, m), 1.60-1.73(4H, m),
2.46(1H, m), 2.82(3H, s), 3.50-3.75(10H, m), 3.91(3H, s),
4.10(2H, 4, J=7.6 Hz), 7.31(1H, dd, J=8.8, 8.8 Hz),
7.68-7.76(2H, m), 8.25(1H, s).

IR (KBr) cm': 1652, 1606, 1523, 1439, 1292, 764.



2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and diethanolamine were
reacted to yield the title compound as?a! yellow oil (yield: 54.9%). 1H
NMR(400MHz, CDC13)8: 1.30-1.45(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H,
m), 2.53(1H, m), 2.75-2.90(4H, m), 3.70-3.75(4H, m), 3.80-3.85 (2H, m) ,
3.94 (3H, s), 4.20 (2H, d, J=7. 6 Hz) , 7.02 (1H, dd, J=8. 5,8 .5 Hz) , 7.56
(1H, d, J=8.5 Hz) , 7.63 (1H, dd, J=8.5, 2.0 Hz), 7.65 (1H, m). IR(Neat) cm 1:
1648, 1598, 1523, 1439, 1267, 728. Mass m/z: 383(M+-2H20) Example 185
Peeparatien 1bf 42-cyclopentylmethyl-4-dimethylaminomethyl-6-(3-fluor
0-4-methoxyphenyl)-2H-pyridazin-3-one Following the procedure of Example
7, 212 2-&yaspéntyltigttii-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and dimethylamine were

reacted td yibIdl the tifle CoMpoHRE adva 'yetiowr Bit (ietd: 65 766 a Pty 1me
NMR(400MHz. CDGLIR 4301 452H, )1 5017 B3(2H, 1), 1,831 804K
m)

Following the procedure of Example 1(10),
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
diethanolamine were reacted to yield the title compound as a
yellow oil (yield: 54.9%).

'H NMR (400MHz, CDCls)$d:
1.30-1.45(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H, m),
2.53(1H, m), 2.75-2.90(4H, m), 3.70-3.75(4H, m),
3.80-3.85(2H, m), 3.94(3H, s), 4.20(2H, d, J=7.6Hz), 7.02 (1H,
dd, J=8.5, 8.5Hz), 7.56(1H, d, J=8.5Hz), 7.63(1H, dd, J=8.5,
2.0 Hz), 7.65(1lH, m).

IR (Neat) cm™': 1648, 1598, 1523, 1439, 1267, 728.

Mass m/z: 383 (M"-2H,0) .

Example 185
Preparation of
2-cyclopentylmethyl-4-dimethylaminomethyl-6- (3-fluor
o-4-methoxyphenyl) -2H-pyridazin-3-one

Following the procedure of Example 7,



2.43 (6H, s) , 2.55 (1H, m) , 3.61 (2H, s) , 3.94 (3H, s) , 4.19 (2H, d, J=7.6
Hz), 7.20 (1H, d, J=8.5, 8.5 Hz) , 7.58 (1H, d, J=8.5 Hz), 7.65(1H, dd, J=8.5,
2.2 Hz), 7.91(1H, brs). IR(Neat) cm 123%52, 1608, 1523, 1438, 1288, 762.
Mass m/z: 359(M+). Example 186 Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(
1-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
444-dedibtoxycarhoryl-l-pperazinyl)methyl-2-cvetopenenyl) -4-
ntylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3- one Following the
procedane of Examyglexi(@o)hyl-2H-pyridazin-3-one and
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
metianesulfshiickytRéthyl 2H-pyAdain/3<dre ahd tettBgryFompound as a

1- plperazmecarboxylate were reacted to yield the title 213 compound as a

yé1Fko&%‘ﬂ (Vield: 78:8%)° 18 NMR (4 0 OMHz, CDC13) 8 : 1.35-1.43(2H, m),
ﬂ(g%% Mﬁ; 1. 6%%% m), 1.65-1.75(4H, m), 2.45-2.60 (5H, m),
3 Y éﬁs)418(szJ76Hz) 7.03 (1H, dd, J=8.5,
8.5 1.30-1.45(2H, m) 1.50-1.63(2H, m), 1.63-1.80(4H, m),
2.43(6H, s), 2.55(1H, m), 3.61(2H, s), 3.94(3H, s), 4.19(2H
d, J=7.0 Hz), 7.20(1H, 4, J=8.5, 8.5 Hz), 7.58(1H, d, J=8.5
Hz), 7.65(1H, dd, J=8.5, 2.2 Hz), 7.91(1H, brs).
IR (Neat) cm™ ' 1652, 1608, 1523, 1438, 1288, 762.

Mass m/z: 359 (M").

Example 186
Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-cyclope
ntylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-
one
Following the procedure of Example 1(10),
2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl

l-piperazinecarboxylate were reacted to yield the title



Hz), 7.52(1H, m), 7.62(1H, d, J=12.4 Hz), 7.74(1H, m). 2) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(1-p
iperazinyl)methyl-2H-pyridazin-3-one Fallowing the procedure of Example 20,
4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-cyclopenty
Imethyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil (yield: 88.0%) . 1H NMR(400MHz,
Cb&kd)8nd. 33 1A43(2H., o), i 50-1:62(2H, mg,. 3:62-1.80(4H, m), 2.55(1H,
m), 2.57-2.63(4H, m), 3.00-3.02(4H, m), 3.56(2H, brs), 3.95 (3H, s) , 4.18
(2H, dMB=72.06 %) ,,h04 (1, dd, J=8.5, 8.5 Hz), 7.52 (1H, d, J=8. 5 Hz) ,
7.62 (1H, dd, J=8.5, 2.2 Hz) , 7.73 (1H, s). IR(Neat) cm 1: 1652, 1608, 1523,
1439113871763 (Massin/z1430(MF). Example> 287 2% PBrepdtation of

4-aminomethyl-2 (Eiyclopentylmethyl-6- 3-fluoro-4-meth
r

oxypijfer%ﬁ)_-EHzB); dazifil3-one” Fofiofing the pfdcediréorExanpie 24(1),

3.95(3H, s), 4.18(2H, 4, J=7.6 Hz), 7.03(1H, dd, J=8.5, 8.5
Hz), 7.52(1H, m), 7.62(1H, d, J=12.4 Hz), 7.74(1H, m).
2) Preparation of
2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-(1-p
iperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 20,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-cyclopenty
Imethyl-6- (3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-onewas
reacted to yield the title compound as a yellow oil (yield:
88.0%) .
'H NMR (400MHz, CDCls)$d:
1.33-1.43(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H, m),
2.55(1H, m), 2.57-2.63(4H, m), 3.00-3.02(4H, m), 3.56(2H,
brs), 3.95(3H,s), 4.18(2H, d, J=7.6 Hz), 7.04 (1H, dd, J=8.5,
8.5Hz), 7.52(1H, d, J=8.5Hz), 7.62(1H, dd, J=8.5, 2.2 Hz),
7.73(1H, s).
IR (Neat) cm': 1652, 1608, 1523, 1439, 1287, 761.

Mass m/z: 400 (M").

Example 187



2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield a crude
product. Without purification, the crudélproduct was reacted further in
accordance with the procedure of Example 24 (2) to yield the title compound
as a yellow oil (yield: 53.7%) . 1H NMR(400MHz, CDC13)8: 1.30-1.45(2H,
m), 1.50-1.63(2H, m), 1.63-1.80(4H, m), 2.54(1H, m), 3.91(2H, s), 3.93(3H,
S), 4.17(2bheth )= 6 0Hz)7.01(1H, dd, J=8.5, 8.5 Hz), 7.52(1H, d, J=8.5 Hz),
7.62(1H, dd, J=8.5, 2.2 Hz), 7.71(1H, brs). IR(Neat) cm': 3376, 1649, 1606,
1523, 1439212858y MassomZ: @31 (MAmEXanple-188- Rrepavatiomof h
4-aminomethyl-2-cyclopentylmethyl-6-(3-fluoro-4-meth
oxypheny:ZRRgyridaziRB-Bre afroenhiorieles Following the procedure of
Example 4, 4-aminomethyl-2-cyc|opentylmethyl-6-|5[3-fluoro-4-methoxyphe
nyl) -2H-ByHdaZin- 3ol Was FEactBd To Yieli tRERItR compodund 215 as a

inLg_héI - eIIOé/\I/]gr sntlaly gp_oggq%r_ i%'9r§940-°{% .tl}élg!;[in %%inf 193-196C 1H
NMR %8&Hz,%m%£-d%)8 +1.29-1.40(2H, m), 1.4 -‘%‘57&#, m),
1@%%%5@@%H1@Bmyloxymethyl—2H—pyridazin—3—one was reacted to
yielda crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24 (2) toyieldthe title compoundasayellowoil (yield: 53.7%).
"H NMR (400MHz, CDCl3)d:
1.30-1.45(2H, m), 1.50-1.63(2H, m), 1.63-1.80(4H, m),
2.54(1H, m), 3.91(2H, s), 3.93(3H, s), 4.17(2H, d, J=7.6
Hz), 7.01(1H, dd, J=8.5, 8.5 Hz), 7.52(1H, d, J=8.5 Hz),
7.62(1H, dd, J=8.5, 2.2 Hz), 7.71(1lH, brs).

IR (Neat) cm': 3376, 1649, 1606, 1523, 1439, 1285, 761.

Mass m/z: 331 (M").

Example 188
Preparation of
4-aminomethyl-2-cyclopentylmethyl-6-(3-fluoro-4-meth
oxyphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphe

nyl)-2H-pyridazin-3-onewas reactedtoyieldthe title compound



2.45(1H, m), 3.91(3H, s), 4.00(2H, s), 4.12(2H, d, J=7.6 Hz), 7 .34 (1H, dd,
J=8.5, 8. 5Hz), 7.69-7.72 (2H, m) , 8.47 (1H, brs). IR(KBr) cm 1: 3436,
1656, 1617, 1521, 1438, 1295, 763. Blample 189 Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4
-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-metho
Xygarbonyl:2HHyridazin-srone ysahawingethecpraeeduye of Exanslez(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi n-3-one and
4ifluorabenzyd chtarided dreré ¢eacted to yield the title compound as a
slightly-yellow crystalline powder (yield: 86.6%) . 1H NMR(400MHz,CDCI3)8:
3.95(3KR 6§ 08197¢3HPY55.80(BH, s), 7.00-7.06(3H, m), 7.48-7.63(4H, m),
8.19(1H, s). 216 2) Preparation 0

:

4-carﬂ)o§>?_-"21-({ﬁﬂd Fobehizyly6-{3-Huotd-4-Tetbxyphéfly * - 70 (47 ™)

1)-2H;pyudagin-3-0ne;gllowing the prpcgguse of Example)l¢h), o, -7 .6
Hz), 7.34 (1H, dd, J=8.5, 8.5 Hz), 7.69-7.72 (2H, m), 8.47 (1K,

brs) .

IR (KBr) cm™': 3436, 1656, 1617, 1521, 1438, 1295, 763.

Example 189
Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4
-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-metho
xycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-one and 4-fluorobenzyl chloride were reacted to yield the
title compound as a slightly-yellow crystalline powder (yield:
86.6%) .
"H NMR (400MHz,CDC13)3 :
3.95(3H, s), 3.97(3H, s), 5.39(2H, s), 7.00-7.06(3H, m),

7.48-7.63(4H, m), 8.19(1H, s).



2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the title compound
as a yellow powder (yield: 97.7%). Méitfhg point: 222-224C 1H
NMR(400MHz, CDC13)8: 3.97(3H, s), 5.47(2H, s), 7.03-7.10(3H, m),
7.49-7.56(3H, m), 7.67 (1H, dd, J=12.1, 2.2 Hz), 8.60 (1H, s). 3) Preparation
of 2-(4-fluorobenzyl)-6-(3-fluoro-4-
metheygmheryt):4-thysroxymethyl-2H-pyridazin-3-one Following the
procedure of Example 1(8),
4-carboxya2Kd=fiucrolbénzy)yo-(3Huoro-A=-metioxyiphenyty -methoxypheny
2H-pyridazin-3-one was reacted to yield the title compound as a yellow
powdér (yiéldP 27i0%¥ iefiti) foint: 127-130C 1H NMR(400MHz, CDC13)8:
3.95(3H, s), 4.79 (2H, d, J=1.5 Hz) , 5.36(2H, s), 698705(3H m) , 7.46-7
52 (3H, rﬁ?lli'oé’ll?thBa HLpsisis Eixél@f&ﬁ 14y )2) preparation of

24 fyorohensyl . Gruoro 4 meltoxyhenytmeta g7 o

nesu oxymet yr| azin-3-one Foll owing the pr cedure of

E%@%&}&%&@oﬁyﬁu@@%@@a@ {3-Th1050-4-methoxypberylutyic1d the

title compound as a yellow powder (yield: 97.7%).

Melting point: 222-224°C

'H NMR (400MHz, CDCls)$d:
3.97(3H, s), 5.47(2H, s), 7.03-7.10(3H, m), 7.49-7.56(3H,
m), 7.67(lH, dd, J=12.1, 2.2 Hz), 8.60(1lH, s).

3) Preparation of 2-(4-fluorobenzyl)-6-(3-fluoro-4-

methoxyphenyl)-4-hydroxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),

4-carboxy-2- (4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -

2H-pyridazin-3-one was reacted to yield the title compound as

a yellow powder (yield: 27.0%).

Melting point: 127-130°C

'H NMR (400MHz, CDCls)$d:
3.95(3H, s), 4.79(2H, d, J=1.5Hz), 5.36(2H, s), 6.98-7.05(3H,
m), 7.46-7.52(3H, m), 7.61(1H, dd, J=12.2, 2.2 Hz), 7.65(1H
s) .

4) Preparation of

2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-metha



hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as a pale yellow powder (yield: 49.4%). Melting point: 125-133C 1H
NMR(400MHz, CDC13)8: 3.15(3H, s)28.95(3H, s), 5.25(2H, d, J=1.2 Hz),
5.35(2H, s), 7.00-7.06 (3H, m), 7.45-7.55 (3H, m) , 7.61 (1H, dd, J=12.4,
2.2 Hz), 7.74 (1H, s). 5) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-me
thyl-I-piperazioyh)methyl=2Hspyridazin-Sraae Hollewing the procedure of
Example 1(10), 2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanedsulfonyloxymetiy/| 2 pyridazine3-dierand €1 -hiéthylpiprazine were
reacted to yield the title compound as a slightly-brown crystalline powder

(yfeld?25 8osy.ovmslfing ot $1211P3C 1H RMREZ00NIRE BDE13)8:
2.39(3H, s), 2.60-2.90(8H, m), 3.60(2H, s), 3.95(3H, s), 5.34(2H, s%
6.99°7 OBV3A ) 747 BLERE ), 7 88EL A AT 9292 2.6 N2 TN,

s). IRWBY ¢m 13,1651, 1608, 1218, 1433, 1283, 164,218 Mase myz;

4401(M+). Examplré 180

Melting point: 125-133°C

'H NMR (400MHz, CDCls)$d:
3.15(3H, s), 3.95(3H, s), 5.25(2H, 4, J=1.2 Hz), 5.35(2H,
s), 7.00-7.06(3H, m), 7.45-7.55(3H, m), 7.61(1H, dd, J=12.4,
2.2 Hz), 7.74(1lH, s).

5) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (4-me
thyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiprazine were reacted to yield the title compound as

a slightly-brown crystalline powder (yield: 45.8%).

Melting point: 112-113°C

'H NMR (400MHz, CDCls)$d:
2.39(3H, s), 2.60-2.90(8H, m), 3.60(2H, s), 3.95(3H, s),
5.34(2H, s), 6.99-7.06(3H, m), 7.47-7.51(3H, m), 7.59(1H,
dd, J=12.4, 2.0 Hz), 7.71(1H, s).

IR(KBr) cm': 1651, 1608, 1518, 1439, 1289, 764.



Preparation of 4-dimethylaminomethyl-2-(4-fluorobenzyl)-6-(3-fluoro
-4-methoxyphenyl)-2H-pyridazin-3-one Following the procedure of Example
7, 2-(4-fluorobenzyl)-6-(3-fluoro-4-me#idéxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and dimethylamine were
reacted to yield the title compound as a slightly-yellow crystalline powder
(yield: 60.8%). Melting point: 127-129C 1H NMR(400MHz, CDC13)8:

2144 66Hns), 3.58(2h ), 3.94(3H, s), 5.35(2H, s), 6.98-7.05(3H, m),
7.46-7.52(2H, m), 7.56(1H, d, J=8.8 Hz), 7.64(1H, dd, J=12.4, 2.2 Hz),
7.90(1H, brs). IR(KBr) cm 1: 1652, 1612, 1519, 1439, 1291, 763. Mass m/z:
385(M+). Example 191 Preparation of

A NOBisE2-hyRiroxyethyl)aminomethyl-2-(4-fluorobenz
yI)-6-(3-fluoro-4-methoxyphenyl)-2H- pyridazin-3-one 219 Following the
proceduré SHEENPIR™ (1),

B A ercn) - 1o
-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 7,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
slightly-yellow crystalline powder (yield: 60.8%).
Melting point: 127-129°C
'H NMR (400MHz, CDCls)$d:
2.41(6H, s), 3.58(2H, s), 3.94(3H, s), 5.35(2H, s),
6.98-7.05(3H, m), 7.46-7.52(2H, m), 7.56(1H, d, J=8.8 Hz),
7.64(1H, 4dd, J=12.4, 2.2 Hz), 7.90(1lH, Dbrs).

IR (KBr) cm™': 1652, 1612, 1519, 1439, 1291, 763.

Mass m/z: 385 (M").

Example 191
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2- (4-fluorobenz
yl)-6-(3-fluoro-4-methoxyphenyl) -2H-

pyridazin-3-one



diethanolamine were reacted to yield the title compound as a yellow oil
(vield: 66.1%). 1H NMR(400MHz, CDC13)8: 2.70-2.92(4H, m), 3.70-3.85(6H,
m), 3.93(3H, s), 5.35(2H, s), 6.99-7.849(3H, m) , 7.45-7.50 (2H, m) , 7.55
(1H, d, J=8.3 Hz), 7.63 (1H, dd, J=12.4, 2.0 Hz), 7.90 (1H, m). IR(Neat) cm
1: 1652, 1606, 1520, 1435, 1281, 762. Mass m/z: 385 (M+-CH20H) .
Example 192 Preparation of
2-(4-fluorebenzyl)6g(3-fuoro-4avethexyphenybrd-(2 1 (10),
-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
4-14-térifbutoxybarbonyl-piperaziny)neethym2 {dsfhuphenyl) -4~
robenzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-o ne Following the
p@ﬁ%gﬂﬁg%FEQ%%ﬁ%@gmqgﬁhyl—2H—pyridazin—3—one and
2-%4-fluorobenzyl)-6-(3-ﬂuoro-4-methoxyphenyl)-4-

m

HeRESUOHY Ky e H 12219 Py idiazin Brong 4rif térk bifyFompound as a

1-pi e_Lrazine. rbox I@t  were fe cted to yield the title 220 compound as a
yé’lﬁ?w oll (yie d:t?'?gl.%% - TH NMR(400MHz, CDC13)8: 1.46(9H, s),

1@5-&@@%@)2 ?.ég&?péllﬂ, m), 3.95(3H,
2.70-2.92 (4H, m), 3.70-3.85(6H, m), 3.93(3H, s), 5.35(2H,
s), 6.99-7.04(3H, m), 7.45-7.50(2H, m), 7.55(1H, d, J=8.3
Hz), 7.63(1lH, dd, J=12.4, 2.0 Hz), 7.90(1H, m).

IR (Neat) cm™': 1652, 1606, 1520, 1435, 1281, 762.

Mass m/z: 385 (M'-CH,OH) .

Example 192
Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1
-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-(4-fluo
robenzyl) -6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-o
ne
Following the procedure of Example 1(10),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl

l-piperazinecarboxylate were reacted to yield the title



s),534(2H,s), 6.96-7.05 (3H, m), 7.47-7 .50 (3H, m) , 7 .41 (1H, d,
J=12.4 Hz), 7.74(1H, brs). 2) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methd@éfphenyl)-4-(1-pi
perazinyl)methyl-2H-pyridazin-3-one Following the procedure of Example 20,
4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-(4-fluorob
enzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one was reacted to yield
theditie-camposng gs apale yellowcrystalling .@awder (yield: 63.4%). Melting
point: 142-143C 1H NMR(400MHz, CDC13)8: 2.50-2.60 (4H, m) , 2.96-3.02
(41, nYR B1B4N8H, d;Ue1:2Hz) , 3.95(3H, s), 5.34(2H, s), 6.98-7.06(3H, m),
7.46-7.53(3H, m), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.74(1H, br.s). IR(KBr) cm 1:
165211669 °11523) 1487°3120906 7625 Makss mifZ UZ6(R)? Exdiple’ 183 (3H/
Preparation of 2-(4-fluorobenz I)-6-(§»-f|uoro-4-methox phenyl)-4-(1 221

-pipefzinyhynethyl-SpYrid&zin-3-ohé! ditydrbchloride EofBwihty the * + (1
procedure of Example 4., -4 (15, prs) .

2) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1-pi
perazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 20,
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2- (4-fluorob
enzyl)-6-(3-fluoro-4-methoxyphenyl) -2H-pyridazin-3-one was
reacted to yield the title compound as a pale yellow crystalline

powder (yield: 63.4%).

Melting point: 142-143°C

'H NMR (400MHz, CDCls)$d:
2.50-2.60(4H, m), 2.96-3.02(4H, m), 3.54(2H, 4, J=1.2 Hz),
3.95(3H, s), 5.34(2H, s), 6.98-7.06(3H, m), 7.46-7.53(3H,
m), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.74(1H, br.s).

IR (KBr) cm': 1652, 1609, 1523, 1437, 1290, 762.

Mass m/z: 426 (M").

Example 193
Preparation of

2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1



2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1-piper
azinyl)methyl-2H-pyridazin-3-one was reacted to yield the title compound
asa colorless crystalline powder (yield276.9%). Melting point: 153-156C 1H
NMR (400MHz, DMSO-d6) 8 : 3.30-3.75 (10H, m) , 3.90 (3H, s) , 5.33 (2H, s)
, 7.15-7.21 (2H, m), 7.30 (1H, m), 7.43-7.49(2H, m), 7.69-7.78(3H, m).
IR(KBr) cm 1: 1660, 1609, 1524, 1439, 1292, 766. Example 194 Preparation
of 4-aminemednd-2-t4-fluaralbgnzyt}ibd3-flupro4-methoe
xyphenyl)-2H-pyridazin-3-one Following the procedure of Example 24(1),
2-(4-fluordbemzylp-6(3>fudro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield a crude
product. Withbeit puifieafioR ftecclate srodtewas réacted further in

accordance with the procedure of Example 24 (2) to yield the title compound

ag a palé BISWRPEYEAIING powder §icia? SB%9A) MRy point: 1452 48F
2225175'%@“ R(400M E‘%’-I%,%%%g)z%n%-%@g% %)a%a%‘%%%_e%’ E-fhij@ﬁk e

(85, m), 7.40" H. m); 7.60(1H; 5 2 LA,

title compoundasacolorlesscrystallinepowder (yield: 76.9%) .
Melting point: 153-156°C
'H NMR (400MHz, DMSO-dg)3d :
3.30-3.75(10H, m), 3.90(3H, s), 5.33(2H, s), 7.15-7.21(2H,
m), 7.30(1H, m), 7.43-7.49(2H, m), 7.69-7.78(3H, m).

IR (KBr) cm': 1660, 1609, 1524, 1439, 1292, 766.

Example 194

Preparation of

4-aminomethyl-2-(4-fluorobenzyl)-6-(3-fluoro-4-metho

xyphenyl) -2H-pyridazin-3-one

Following the procedure of Example 24 (1),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yielda crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24 (2) to yield the title compound as a pale brown crystalline
powder (yield: 50.4%).

Melting point: 145-149°C



brs). IR(KBr) cm-1: 3391, 1648, 1606, 1519, 1437, 1292, 761. Mass m/z:
357(M+). Example 195 Preparation of
4-aminomethyl-2-(4-fluorobenzyl)-6-(34fuoro-4-metho
xyphenyl)-2H-pyridazin-3-one hydrochloride Following the procedure of
Example 4, 4-aminomethyl-2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphen yl)
-2H-pyridazin-3-one was reacted to yield the title compound as a
slightlyryelowarystadine ppgvder (yield: 72.5%). Melting point: 210-214C 1H
NMR (400MHz, DMSO-d6) 8 : 3.91(3H, s), 4.01(2H, s), 5.35(2H, s),
7.16-3.242BH my) 7.34- OH 2did, 3=8. & ; 81 82Hz) 57 A5 7H0-(2H M3 7.68-7
.78 (2H, m), 8.29 (1H, s) . IR(KBr) cm 1: 3429, 1653, 1612, 1522, 1439,
1292, 764 -Exampte 198) Prepdration of Bi(3-flubfo-2-metRofpheryly-2 (854
223 fluorophenyl)propyl]-4-(4-methyl-l-piperazinyl)methy
1-2H-1%]§/?idazin-3-one 1) Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-

flugrophenyl) propylk4 methoxycarbgny-JH-pyridagin;3-qng ) - 96;

Mass m/z: 357 (M").

Example 195
Preparation of
4-aminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-metho
xyphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-methoxyphen
yl)-2H-pyridazin-3-one was reacted to yield the title compound
as a slightly-yellow crystalline powder (yield: 72.5%).
Melting point: 210-214°C
'"H NMR (400MHz, DMSO-dg)d :
3.91(3H, s), 4.01(2H, s), 5.35(2H, s), 7.16-7.21(2H, m),
7.34(1H, dd, J=8.8, 8.8Hz), 7.45-7.49(2H, m), 7.68-7.78 (2H,
m), 8.29(1lH, s).

IR (KBr) cm™': 3429, 1653, 1612, 1522, 1439, 1292, 764.

Example 196

Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-



Following the procedure of Example 1(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi n-3-one and
the mesylate derivative of 3- (4-fluorophienyl) -1-propanol {J. Med. Chem., 19,
461 (1976) } were reacted to yield the title compound as a yellow oil (yield:
90.1%). The mesylate derivative was prepared in accordance with the
procedure of Example 1(9). 1H NMR(400MHz, CDC13)8: 2.16-2.26 (2H, m) ,
2.71(2H, £/ 3d12)n,,3. 9531, 3), 3198 Bhhe Shy4.32(2H pb /i3 HZ)ne thy
6.93-7.06(3H, m), 7.14-7.18(2H, m), 7.49 (1H, m), 7.60 (1H, dd, J=13.2, 2.2
Hz) , 8.17 (LH-s)v2) Preparationrot
4-carboxy-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluoroph

eryl) BropYRZH-pYRidaZirk 3-ohe Feferiry B prscahie of Example (£(7), 6-
(3-fluoro-4-methoxyphen ll) -2- [3- (4-fluorophenyl)propyl]-
4 MERERY RO Py ridazifcs ?fé‘/\%/ﬁjé%%ﬁeﬂ{  Vibfd e titie® ~one
compoun eIIow owder d; 89.2 Melt t: 185-187C 1H
NMR(400$\/|aiHS§ 8 254" %girﬁosz m), 2. 74(29|§g} 'J=7.3 Hz),

3. 81(%Hf§)m%042;at@gh¢—x7y H2), 6,947, L UaH:0) 5.55(4Ho 8. 15851 442),
7.66 (1H, dd, J=12.2, 2.2 Hz), 8.58 (1H, s).

n-3-one and the mesylate derivative of

3-(4-fluorophenyl)-1l-propanol {J. Med. Chem., 19, 461 (1976)}

were reacted to yield the title compound as a yellow oil (yield:
90.1%). The mesylate derivative was prepared in accordance
with the procedure of Example 1(9).
'H NMR (400MHz, CDCls)$d:
2.16-2.26(2H, m), 2.71(2H, t, J=7.3Hz), 3.95(3H, s), 3.98(3H,
s), 4.32(2H, t, J=7.3 Hz), 6.93-7.06(3H, m), 7.14-7.18(2H
m), 7.49(1H, m), 7.60(1H, dd, J=13.2, 2.2 Hz), 8.17(1H, s).
2) Preparation of
4-carboxy-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluoroph
enyl)propyl] -2H-pyridazin-3-one
Following the procedure of Example 1(7),
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compound as a yellow powder (yield: 89.2%).
Melting point: 185-187°C

'H NMR (400MHz,CDC1l5) 8 :



3) Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propy
1]-4-hydroxymethyl-2H-pyridazin-3-one Following the procedure of Example
1(8), 4-carboxy-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluoropheny
1)propyl]-2H-pyridazin-3-one was reacted to yield the titte compound as a
yellow powder (yield: 37.0%). Melting point: 130-133C 1H NMR(400MHz,
CDC13)8: 2.15-2.22(2H, m), 2.71(2H, t, J=7.3 Hz), 3.95(3H, s), 4.27 (2H, t,
J=7. 3 H72)-24.70 (2K, dwJ=12.27M7p 16.93-7.06 (BH, m), 7.34-9718(@H,9m),
7.50(1H, d, J=8.8 Hz), 7.61(1H, dd, J=12.7, 2.2 Hz), 7.63(1H, S). 4)
PrepdrationZof, 6:(3-fleiorg-d-metHoxdphenyN{(243- @) -fludrdphenid) proply=8 - 5
1]-4-methanesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure
of Exafple 1(9), (643-fiisbro'a-hethoxypheryl)-2-B-p-iliBrophenyl)propyl]-
4-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
aég Veifowr powHRP (ﬁigld: 92.3%). Melting point: 112-116C 225 1H

NMRUODYz, CPCINR: 2SR ANRH b 2 LG ISR I3t
1]-4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-6-(3-fluoro-4-methoxyphenyl)-2-[3- (4-fluoropheny
l)propyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow powder (yield: 37.0%).
Melting point: 130-133°C
'H NMR (400MHz, CDCls)$d:
2.15-2.22(24H, m), 2.71(2H, t, J=7.3 Hz), 3.95(3H, s),
4.27(2H, £, J=7.3 Hz), 4.70(2H, d, J=1.2Hz), 6.93-7.06 (3H,
m), 7.14-7.18(2H, m), 7.50(1H, 4, J=8.8 Hz), 7.61(1lH, dd,
J=12.7, 2.2 Hz), 7.63(1lH, s).
4) Preparation of
6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl)propy
1]-4-methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a yellow powder (yield: 92.3%).

Melting point: 112-116°C



(3H, s), 4.27(2H, t, J=7.3 Hz), 5.25(2H, d, J=1.2 Hz), 6.93-7.05(3H, m),
7.14-7.18(2H, m), 7.49(1H, d, J=8.5 Hz), 7.61 (1H, dd, J=13.4, 2.0 Hz), 7.72
(1H, S). 5) Preparation of 225
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propy
1]-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one Following the
procedure of Example 1(10),
6-(3-flupros4-methoxypbenyd)-2-[3-(4-fluorophenyl)propyl]-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and 1-methylpiperazine
were Zeadted-to5y/ield, the title .contpeund, a&=a yellbw oil{yield:379.3%). 3H95
NMR(400MHz, CDC13)8: 2.15-2.25(2H, m), 2.41(3H, s), 2.60-2.75(10H, m),
3.58(2FBHs)s 3.78(3H, Q4. 272 T =18 hzP, € 822H06(BH Im) - 7.147.18
(2H, m) . 7.5 d, J=8.5.Hz) , 7.60 (1H, dd, J=12.4, 2.0 Hz), 7.69 (1H, s).

1(1H ,
IR(N&At) %r_n7':'é§§§,H16@é,’ 16511% 1435 1984 ™58 Masd 2 aebind) 12 -

Exampl 7.. Preparation, of
pamr el Ml Cike RO E VR a1, F IR

-[3(4-lugraphenyhpropyl]-2H-pyridazin-3-one Following the procedure of
Example 7,

6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl)propy
1]-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound
as a yellow o0il (yield: 79.3%).
'H NMR (400MHz, CDCls)$d:
2.15-2.25(2H, m), 2.41(34H, s), 2.60-2.75(10H, m), 3.58(2H,
s), 3.75(3H, s), 4.27(2H, t, J=7.3 Hz), 6.92-7.06(3H, m),
7.14-7.18(2H, m), 7.51(1H, d, J=8.5Hz), 7.60(1H, dd, J=12.4,
2.0 Hz), 7.69(1lH, s).
IR (Neat) cm™': 1652, 1608, 1511, 1439, 1284, 758.

Mass m/z: 468 (M").

Example 197
Preparation of

4-dimethylaminomethyl-6- (3-fluoro-4-methoxyphenyl) -2



6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and dimethylamine were
reacted to yield the title compound as?d6 pale yellow crystalline powder (yield:
61.8%). Melting point: 97-100C 1H NMR(400MHz, CDC13)8: 2.15-2.25 (2H,
m), 2.43 (6H, s), 2 .71 (2H, t, J=7. 3 Hz) , 3.60 (2H, s), 3.94(3H, s),
4.27(2H, t, J=7.3 Hz), 6.93-7.05(3H, m), 7.15-7.18 (2H, m), 7.57 (1H, d,

J=8.5 Hz)-[ 2:6da{IH daobrbh 61 )2 2412)1 V-90(4; hrsh AR{KBrhem 1: 1653,
1611, 1510, 1436, 1296, 763. Mass m/z: 413(M+). Example 198 Preparation
of 4-N,N#ndehydmxyethyyampdnrethy6E@aflgdro-4-m
ethoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-2H-pyrida zin-3-one Following the
p&méauﬁé@@E&aﬁﬂmgﬁﬂquphenyl)—2—[3—(4—fluorophenyl)propyl]—
6-%2-fluoro-4-methoxyphenyI)-2-[3-(4-fIuorop,henyl,)propyl]-

4B GRBAYBYY MBS0y rd5 2N -3-6A& Hhd” didtRahBfhmine were

reacied o yield the fitle compoynd as a 227, vellow oil (yield: 67,3%) 41k
NMR(200MHAzZ, CDCI3)8:
pale yellow crystalline powder (yield: 61.8%).
Melting point: 97-100°C
'H NMR (400MHz, CDCls)$d:
2.15-2.25(2H, m), 2.43(6H, s), 2.71(2H, £, J=7.3Hz), 3.60(2H,
s), 3.94(3H, s), 4.27(2H, t, J=7.3 Hz), 6.93-7.05(3H, m),
7.15-7.18(2H, m), 7.57(1H, d, J=8.5Hz), 7.64 (1H, dd, J=12.6,
2.2 Hz), 7.90(1H, brs).

IR (KBr) cm': 1653, 1611, 1510, 1436, 1296, 763.

Mass m/z: 413 (M").

Example 198
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3-fluoro-4-m
ethoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-2H-pyrida
zin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl] -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and

diethanolamine were reacted to yield the title compound as a



2.14-2.22 (2H, m) , 2.70 (2H, t, J=7. 6 Hz) , 2. 75-2. 95 (4H, m) ,
3.70-3.80(6H, m), 3.94(3H, s), 4.28(2H, t, J=7.6 Hz), 6.93-7.05(3H, m),
7.15-7.18(2H, m), 7.56(1H, m), 7.63(#47 m), 7.85 (1H, m). IR(Neat) cm 1:
1645, 1601, 1510, 1439, 1277, 763. Mass m/z: 473(M+). Example 199
Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)pr
opyl]-4-(1-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
4+4terwbutoxyagrbenyt-l-pipeyazinyl)methyl-6-(3-fluo
ro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-2H-pyr idazin-3-one
FoHowitry( thi® proceduve lof) Example 1(10),
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-metharfestilfonyiokymethyl-21-pytfidazinl3-orfe bl tert/Batyt 2> (45, m),

1-piperazinecarboxylate were reacted to yield the title compound as a yellow

oil (yigtd: 72°69%) 1 NMR(400MHZ T cOC 13)8: 124601, %), 2707-2.16(2H,
o S o e T e B ] oo e oR ot & TR,
7.07-4511 @HsME, ).

IR (Neat) cm™': 1645, 1601, 1510, 1439, 1277, 763.

Mass m/z: 473 (M").

Example 199
Preparation of
6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl)pr
opyl]-4-(l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-fluo
ro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl] -2H-pyr
idazin-3-one
Following the procedure of Example 1(10),
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and
tert-butyl l-piperazinecarboxylate were reacted to yield the
title compound as a yellow o0il (yield: 72.6%).
'"H NMR (400MHz, CDCl3)d:

1.40(9H, s), 2.07-2.16(2H, m), 2.40-2.50(4H, m), 2.63(2H,



7.43 (1H, d, J=8. 1 Hz) , 7.53 (1H, d, J=12.4 Hz) , 7.65 (1H, brs) 2)
Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propy
1]-4-(1-piperazinyl)methyl-2H-pyridaz##8-one Following the procedure of
Example 20, 4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-6-(3-fluoro-
4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-2H-pyridazin -3-one was
reacted to yield the title compound as a yellow oil (yield: 97.2%). 1H
NMRE00MHz, €DC18)8:624242.22:4(2H) m}, 26Q-2,604H, m) s 2 (34, (2, t,
J=7.3 Hz), 2.92-3.02 (4H, m), 3.53 (2H, s) , 3.95 (3H, ), 4.27 (2H, t, J=7.3
Hz) , 6.20-7206 (BH,Jm) ; ¥.15)7.18 @H,omy§ 7351 (AH, d,-358.78 1HZ};1¥,.61) ,
(1H, dd, J=12.5, 2.2 Hz), 7.73 (1H, s). IR(Neat) cm 1: 1650, 1607, 1510,
1439,/1278 1581, Mass wifz)454(W3+) LExample 1200* Preparafior 6/ brs) -

4-aminomethyl-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-f
lubtopRERAtop§i-2H-pyridazin-3-one Following the procedure of Example

24(1), 2(%6f( fluoro4 m%h E[)1tr11en 2 3- % flygr%eher]% rolgﬂ j propy

4-methanesu onyloxymethy yr| azm- -one was reacte
1]1-4-(1-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 20,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6- (3-fluoro-
4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-2H-pyridazin
-3-one was reacted to yield the title compound as a yellow oil
(yield: 97.2%).
'H NMR (400MHz, CDCls)$d:
2.12-2.22(2H, m), 2.50-2.60(4H, m), 2.71(2H, t, J=7.3 Hz),
2.92-3.02(4H, m), 3.53(2H, s), 3.95(3H, s), 4.27(2H, t, J=7.3
Hz), 6.91-7.06(3H, m), 7.15-7.18(2H, m), 7.51(1H, 4, J=8.8
Hz), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.73(1lH, s).
IR (Neat) cm™': 1650, 1607, 1510, 1439, 1275, 758.

Mass m/z: 454 (M").

Example 200
Preparation of
4-aminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-f
luorophenyl)propyl]-2H-pyridazin-3-one

Following the procedure of Example 24 (1),



yield a crude product. Without purification, the crude product was reacted in
accordance with the procedure of Example 24 (2) to yield the title compound
as a pale yellow crystalline powder (¥ié¥d: 41.7%). Melting point: 82-84C 1H
NMR(400MHz, CDC13)8: 2.12-2.22 (2H, m) , 2.70(2H, t, J=7. 6 Hz) ,
3.89(2H, s), 3.94(3H, s), 4.27 (2H, t, J=7. 6 Hz) , 6.93-7.04 (3H, m) ,
7.15-7.18 (2H, m), 7.51(1H, d, J=7.3 Hz), 7.61(1H, dd, J=12.4, 2.0 Hz), 7.67

(164, &) - RKBY-cmls 3366y 11651y 1605; 15094 143601288764 ) Mass/ 0Vz:
385(M+). Example 201 Preparation of

4-aminonsethyl 6 {Srflucrevhaiéthbxyphenyl)2a[B(4--one was reacted to
luorophenyl)propyl]-2H-pyridazin-3-one hydrochloride Following the
p%ﬁ@@%%ﬁﬂéu—ﬁt . Without purification, the crude product
4-aminomethyl-6-(3-fluoro-4-methoxyphenyl)-2

R TSy AASRE 3 T U et - e e SO0 BA 2
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(yield: 41.7%).

Melting point: 82-84°C

'H NMR (400MHz, CDCls)$d:
2.12-2.22(2H, m), 2.70(2H, t, J=7.6Hz), 3.89(2H, s), 3.94 (3H,
s), 4.27(2H, t, J=7.6 Hz), 6.93-7.04(3H, m), 7.15-7.18 (2H,
m), 7.51(1H, d, J=7.3 Hz), 7.61(1H, dd, J=12.4, 2.0 Hz),
7.67(1H, s).

IR (KBr) cm': 3366, 1651, 1605, 1509, 1436, 1273, 764.

Mass m/z: 385 (M").

Example 201
Preparation of
4-aminomethyl-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-f
luorophenyl)propyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorop
henyl)propyl] -2H-pyridazin-3-one was reacted to yield the
title compound as a slightly-yellow crystalline powder (yield:

73.1%) .



2.05-2.15 (2H,m) , 2.66 (2H, t, J=7. 3 Hz) , 3.92 (3H, s) , 3.99 (2H, s), 4.19
(2H, t, J=7.3 Hz) , 7.05-7.12 (2H, m) , 7.23-7.30 (2H, m), 7.34(1H,dd, J=8.8,
8.8 Hz), 7.66-7.76(2H, m), 8.25 (1H, $PYIR(KBr) cm 1: 3430, 1652, 1515,
1436, 1269, 763. Example 202 Preparation of
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4
-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
21(4-chlerobenzy-6-(3-dluore4-methoxyphenyl)-4-metho
xycarbonyl-2H-pyridazin-3-one Following the procedure of Example 1(6),
6-(3-flumr o44-amathoxyphenyl)-8-methoxycarbonyl-2H-pyridazi n-3-one and
4-chlorobenzyl chloride were reacted to yield the title compound as yellow
needfes)yield197 6% IMeltiRg point 1 70:3-1712GC A+ RMR(400MHZ° (2,
CDC13)8: 3.95 a%SH, s),3.99 §3H, s),5.38 ((2H, s) , 7.03 (1H, dd, J=8. 52 8
5 Hz§) 7. 3104, 52875/ 13) 1% 472 d B B 1Y, 7. /a8 (1t R Fle0
(1H, dq, J=12.2, Hz), 8.2 H,s) R(KBr) cm 1: , 1670, 1526,
121128 VAL g Ao NS, Jor) o eem ST A,
8.25(1H,s) .

IR (KBr) cm': 3430, 1652, 1515, 1436, 1269, 763.

Example 202
Preparation of
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (4
-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-metho
xycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3-fluoro-4-methoxyphenyl) -4-methoxycarbonyl-2H-pyridazi
n-3-one and 4-chlorobenzyl chloride were reacted to yield the
title compound as yellow needles (yield: 97.6%).
Melting point: 170.5-171.1°C
'H NMR (400MHz, CDCls)$d:
3.95(3H, s), 3.99(3H, s), 5.38((2H, s), 7.03(1H, dd, J=8.5,
8.5Hz), 7.31(2H,d, J=8.5Hz), 7.47(2H, d, J=8.5Hz), 7.49 (1H,

m), 7.60(1H, dd, J=12.2, 2.2 Hz), 8.20(1H, s)



2) Preparation of 4-carboxy-2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxypheny
1)-2H-pyridazin-3-one Following the procedure of Example 1(7),
2-(4-chlorobenzyl)-6-(3-fluoro-4-meth8xyphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the title compound
as a pale yellow crystalline powder (yield: 96.0%) . Melting point:
228.3-229.1C 1H NMR(400MHz, CDC13)8: 3.97 (3H, s), 5.46 (2H, s) , 7.07
(11 b =&h; 8.51H2)3, 7.867(2H,162878 3 Hz) , 7148 (2H, d, J=8.3 Hz) ,
7.55 (1H, d, J=8.4 Hz), 7.67 (1H, dd, J=12.2, 2.2 Hz), 8.61 (1H, s). IR(KBr)
Ciiials s1 745, 11685, 0466, 1447 (M431, 1298, 1273. Mass m/z: 388 (M+) , 390
(M+) 3) Preparation of
244-dhiGRbENZYHE-P3-fluoro-4-methoxyphenyl)-4-hydro

xymethyl -2H-pyridazin-3-one Following the rocedure of Example 1(8),

4-carboxyR 2R achibroberZyhE 3itiord 4-fethoky BRERYIS- methoxypheny

2H- pyildaﬂp -3- JQnewasr cted to yield the title compound as pale yellow
needles (yleldO 20. 4% E?Meﬁmg point: 164.6-165.3C

Following the procedure of Example 1(7),
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compound as a pale yellow crystalline powder (yield:
96.0%) .

Melting point: 228.3-229.1°C

'H NMR (400MHz, CDCls)$d:
3.97(3H, s), 5.46(2H, s), 7.07(1H, dd, J=8.5, 8.5Hz), 7.35(2H,
d, J=8.3 Hz), 7.46(2H, 4, J=8.3 Hz), 7.55(1H, d, J=8.4 Hz),
7.67(1H, 4dd, J=12.2, 2.2 Hz), 8.61(1lH, s).

IR (KBr) cm™': 1745, 1635, 1456, 1447, 1431, 1298, 1273.

Mass m/z: 388 (M"), 390(M").

3) Preparation of
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-hydro
xymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),
4-carboxy-2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -
2H-pyridazin-3-one was reacted to yield the title compound as

pale yellow needles (yield: 20.4%).



1H NMR(400MHz, CDC13)8: 3.94(3H, s), 4.69(2H, s), 5.34 (2H, s), 7.01 (1H,
dd, J=8.5, 8 5Hz),7.30(2H,d, J=8 .5Hz),7 .42 (2H, d, J=8 .5 Hz) ,
7.50(1H, m), 7.63 (1H, dd, J=12.4, 228k z), 7.67 (1H, s). IR(KBr) cm-1: 3373,
1653, 1610, 1527, 1291, 1135. Mass m/z: 374 (M+) , 376 (M+) 4)
Preparation of 2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of Example

1691 2rfycplorabenzy)-66(3rhuorerd-methoxyphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
aspaleryelloammesdles yiold::81.6%). Melting point: 156.5-157.4C 1H
NMR(400MHz, CDC13)8: 3.15(3H, s), 3.95(3H, s), 5.22(2H, d, J=1.5 Hz),
5.35(2HY 43 17:08)(1H,-dd, 328 .5) 8 5-H2) (ZH3F |2H! o) VERL5 ) J7425,
(2H, d, J=8.5 Hz), 7.49(1H, m), 7.61(1H, dd, J=12.2, 2.2 Hz), 7.75 (%la( S).

IR(KB” e 1658, Fare? 1358 - 1183 11017 éﬁli‘vrgpaﬁﬁoﬁ)%f)' 7.501IH,
e G e+ 6T,

IR (KBr) cm™': 3373, 1653, 1610, 1527, 1291, 1135.

Mass m/z: 374 (M%), 376(M").

4) Preparation of
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as pale yellow needles (yield: 81.6%).

Melting point: 156.5-157.4°C

"H NMR (400MHz, CDCl3)d:
3.15(3H, s), 3.95(3H, s), 5.22(2H, d, J=1.5 Hz), 5.35(2H,
s), 7.03(1H, dd, J=8.5, 8.5Hz), 7.31 (24, d, J=8.5Hz), 7.42 (2H,
d, J=8.5 Hz), 7.49(1H, m), 7.61(1H, dd, J=12.2, 2.2 Hz),
7.75(1H, s).

IR (KBr) cm™*: 1658, 1616, 1358, 1183, 1017.

5) Preparation of

2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (4-me



Following the procedure of Example 1(10),
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridaZi®-3-one and 1-methylpiperazine were
reacted to yield the title compound as pale brown prisms (yield: 39.5%).
Melting point: 128.7-130.2C 1H NMR(400MHz, CDC13)8: 2.33(3H, s),
2.52(4H, brs), 2.60(4H, brs), 3.55(2H, s), 3.95(3H,s),5.34(2H,s), 7.04
(1H, d¢h J=815,:8 542). i #530) (RHh g1 I=z8:-phz) 47243 {2HoHeJ=8. 5 Hz) ,
7.51 (A1H, m), 7.60 (1H, dd, J=12.4, 2.0 Hz), 7.73 (1H, s). IR(KBr) cm 1:
1652, 160711524 b 16,1438, d288; <1 135. IExample 203 Preparation of
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro

-4 mEtNGRYFHERATR 2L pyridaZin 3-8ReC FoNBHIAY the° rocekuré of Example
7, 2- (4 -chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-

SRS b ?&%ﬁ/ﬁﬁ%?%—?’ﬂ)yaga? HE é ?ﬁelﬁln&’ “§iSetAYAmine were

eacte |eld the title com ound asa s llow.crystall ne owder
o o5 At TS 251 T NMiFCIBON e

as pale brown prisms (yield: 39.5%).

Melting point: 128.7-130.2°C

'H NMR (400MHz, CDCls)$d:
2.33(3H, s), 2.52(4H, brs), 2.60(4H, brs), 3.55(2H, s),
3.95(3H, s), 5.34(2H, s), 7.04(1H, dd, J=8.5, 8.5Hz), 7.30(2H,
d, J=8.5 Hz), 7.43(2H, d, J=8.5 Hz), 7.51(1H, m), 7.60(1H
dd, J=12.4, 2.0 Hz), 7.73(1lH, s).

IR (KBr) cm': 1652, 1607, 1524, 1516, 1438, 1288, 1135.

Example 203
Preparation of
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro
-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 7,
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
slightly-yellow crystalline powder (yield: 74.7%).

Melting point: 95.3-96.7°C



2.33(6H,s), 3.47(2H, d, J=1.2 Hz), 3.94(3H, s), 5.34(2H, s), 7.01 (1H, dd,
J=8.5, 8.5 Hz) , 7.30 (2H, d, J=8.5Hz) , 7.44 (2H, d, J=8.5 Hz), 7.53(1H, ddd,
J=8.5, 2.0, 1.2 Hz), 7.62(1H, dd, J=1234, 2.2 Hz), 7.74 (1H, S). IR(KBr) cm-1:
1652, 1609, 1524, 1515, 1436, 1289, 1264, 1017. Mass m/z: 401 (M+) , 403
(M+) . Example 204 Preparation of
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro
-Jqmethexypbenyl)-2-bpyridazin-3-one hydrochloride Following the
procedure of Example 4,
2-(4-éhlerolzeéhzyl)-4-dirmétylansinodvethyl-643,fluoredd-3H, s), 5.34(2H,
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the title compound
as a SlightlyQ/ellbi Slystaiithe’poivddtdyield:38927%f, MeftingtFdint? - 44 (2H,
193.4-194.7C 1H NMR (4.0 OMHz, CD30D) 8 : 2.96 (6H, s) , 3.94 (3H, s) ,
4.33 oHISY  8.4F (oH] ey 21 5% (f149dd Fe8’s, 8: B H2)y 2758 (2H §7 328’5

Hz) , 7.46 (2H,d,J= .52I-1|é2) 7.67-7,72(2H, m), 8.20(1H, s). IR(KBr) cm 1.
1655, 1616, 1529,'1327, 1 9. 735 E)élrﬁplé)ZOS Preparation of

IR (KBr) cm': 1652, 1609, 1524, 1515, 1436, 1289, 1264, 1017.

Mass m/z: 401 (M"), 403(M").

Example 204
Preparation of
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro
-4-methoxyphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as a slightly-yellow crystalline powder (yield:
59.7%) .
Melting point: 193.4-194.7°C
'H NMR (400MHz, CDs0D)3J :
2.96(6H, s), 3.94(3H, s), 4.33(2H, s), 5.43(2H, s), 7.22(1H,
dd, J=8.5, 8.5Hz), 7.36(2H, d, J=8.5Hz), 7.46(2H, d, J=8.5
Hz), 7.67-7.72(2H, m), 8.20(1lH, s).

IR (KBr) cm™': 1655, 1616, 1529, 1327, 1279.



4-aminomethyl-2-(4-chlorobenzyl)-6-(3-fluoro-4-metho
xyphenyl)-2H-pyridazin-3-one 1) Preparation of
2-(4-chlorobenzyl)-6-(3-fluoro-4-meth8%yphenyl)-4-phtha
limidomethyl-2H-pyridazin-3-one Following the procedure of Example 24(1),
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the title
compapnd asoslightly-yellow needles (yield: 75.4%) . Melting point:
212.5-213.9C 1H NMR(400MHz, CDC13)8: 3.90(3H, s), 4.88(2H, d, J=0.73
Hz), 5.352Hps); 6:991(1Hf dd, J=8.5, 8.5Hz), 7.29(1H, s), 7.31(2H, d,
J=8.5Hz), 7.36(1H, m), 7.44(2H, d, J=8.5 Hz), 7.47(1H, dd, J=12.2, 2.0 Hz),
7.76-7.81{2AM MmO 942 H, TR ARIRBR) Mt 1 ~ 2713 1713 T P6H T "ES1T,
1522, 1439, 1419, 1393, 1300. Mass m/z: 503 (M+) , 505 (M+) 2)
PreparatidRot e AAminomEmt-33@ChidreBEnzyl)-6-(3-fluoro-4-methoxyp
h%qyl};geHF;%g(Qazin-s-gne 236 Following the procedure of Example 24(2),

ion °
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-phtha
limidomethyl-2H-pyridazin-3-one

Following the procedure of Example 24 (1),
2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as slightly-yellow needles (yield:

75.4%) .

Melting point: 212.5-213.9°C

'H NMR (400MHz, CDCls)$d:
3.90(3H, s), 4.88(2H, 4, J=0.73 Hz), 5.35(2H, s), 6.95(1H,
dd, J=8.5,8.5Hz), 7.29(1H, s), 7.31(2H, d, J=8.5Hz), 7.36 (1H,
m), 7.44(2H, d, J=8.5 Hz), 7.47(1H, dd, J=12.2, 2.0 Hz),
7.76-7.81(2H, m), 7.89-7.94(2H, m).

IR(KBr) cm': 1773, 1713, 1651, 1610, 1522, 1439, 1419, 1393,

1300.

Mass m/z: 503 (M"), 505(M").

2) Preparation of
4-aminomethyl-2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyp

henyl)-2H-pyridazin-3-one



2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
phthalimidomethyl-2H-pyridazin-3-one was reacted to yield the title
compound as pale yellow needles (yiéltf: 48.8%). Melting point:
128.5-131.4C 1H NMR(400MHz, CDC13)8: 3.88(2H, s), 3,94(3H, s),
5.34(2H, s), 7.02 (1H, dd, J=8.5, 8.5 Hz), 7.30 (2H, d, J=8.5Hz) , 7.43 (2H,
d, J=8.5Hz), 7.51 (1H, ddd, J=8.5, 2.2, 1.2 Hz) , 7.61 (1H, dd, J=12.4, 2.2
Hz) , 7.6%ChH o,idel .2z ) ABEK Brreme k. 33920161 5,41604, 1520, 1434,
1292, 1133, 1018. Mass m/z: 373(M+), 375((M+). Example 206 Preparation
of2 4{@midrnetind:2z (4-chioréBen 2yip-6o(3tfluertcrdxametiran yl) -4~
xyphenyl)-2H-pyridazin-3-one hydrochloride Following the procedure of
Exarvipie 4n4cmpichie -2 RfoPer )8 (3Tt R4 aActRoXypHE M )
-2H-€éridazin-3-one was reacted to yield the title compound as a

slighttySy &ifi RjStafineFowdeS (yicll: BB S Meltifig point® 202)0-205.5¢C

11% NMR %1 0 OMHz, %gisgp?ﬁslz % 4 (3H,s), 4.13 (2H, s) , 5.41 (2H, s) ,

71 (H S92 8, 23788 Hz), 7.35(2H, d, J=8.5 Hz), 7.46(2H, d, J=8.5

HZ), \vR (400MHZ, CDC14)6 :
3.88(2H, s), 3,94(3H, s), 5.34(2H, s), 7.02(1H, 4dd, J=8.5,
8.5Hz), 7.30(2H, d, J=8.5Hz), 7.43(2H, d, J=8.5Hz), 7.51(1H,
ddd, J=8.5,2.2,1.2Hz), 7.61(1H, dd, J=12.4, 2.2Hz), 7.69(1H,
t, J=1.2 Hz).

IR (KBr) cm™t: 3392, 1615, 1604, 1520, 1434, 1292, 1133, 1018.

Mass m/z: 373 (M"), 375((M").

Example 206
Preparation of
4-aminomethyl-2-(4-chlorobenzyl)-6-(3-fluoro-4-metho
xyphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphen
yl)-2H-pyridazin-3-one was reacted to yield the title compound
as a slightly-yellow crystalline powder (yield: 66.0%).
Melting point: 202.0-205.5°C
'"H NMR (400MHz, CDsOD)3J :

3.94(3H, s), 4.13(2H, s), 5.41(2H, s), 7.21(1H, dd, J=8.8,



7.65-7.71(2H, m), 8.08 (1H. s). IR(KBr) cm-1: 2940, 1655, 1616, 1526, 1439,
1292. Example 207 Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-mé#ioxyphenyl)-
4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-m
ethoxycarbonyl-2H-pyridazin-3-one Following the procedure of Example
1(6), 6-(8-fhaorp-4-reethaxypbenyh sA-methpxycarbenyk 2Hipyodazis ni3-ppe
and 3,4-difluorobenzyl bromide were reacted to yield the title compound as a
yellow coystaline (@owden (yiéldd ®211%) s Melting point:144-148C 1H
NMR(400MHz,CDC13)8: 3.96(3H, s), 3.97(3H, s), 5.35(2H, s), 7.04(1H, dd,
JEREEET L 199), 7. 12040 mhe 7028, ) 12 36(1HARY; 750{2H, m), 7.60
(1H, dd, J=12.2, 1.5 Hz), 8.21 (1H, s). IR(KBr) cm-1: 1756, 1656, 1609, 1518,
1439, 1239, 1293, 1278, 1204. Mass m/z: 404(M+). 2) Preparation of 238
hcarbo>iye 22@,]4 difluorobenzyl)-6-(3-fluoro-4-methoxyp

Xamp
Preparation of
-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -
4- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
2-(3,4-difluorobenzyl) -6-(3-fluoro-4-methoxyphenyl)-4-m
ethoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3-fluoro-4-methoxyphenyl) -4-methoxycarbonyl-2H-pyridazi
n-3-one and 3,4-difluorobenzyl bromide were reacted to yield
thetitlecompoundasayellowcrystallinepowder (yield: 92.1%).
Melting point: 144-148°C
'"H NMR (400MHz, CDCl3)d:
3.96(3H, s), 3.97(3H, s), 5.35(2H, s), 7.04(1H, dd, J=8.5,
8.5 Hz), 7.12(1H, m), 7.28(1H, m), 7.36(1H, m), 7.50(1lH,
m), 7.60(1H, dd, J=12.2, 1.5 Hz), 8.21(1H, s).
IR(KBr) cm*: 1756, 1656, 1609, 1518, 1439, 1239, 1293, 1278,
1204.
Mass m/z: 404 (M").

2) Preparation of



henyl)-2H-pyridazin-3-one Following the procedure of Example 1(7),
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-meth
oxycarbonyl-2H-pyridazin-3-one was Pé&cted to yield the title compound as a
yellow crystalline powder (yield: 97.6%). Melting point: 196.4-197.0C 1H
NMR(400MHz, CDC13)8: 3.97 (3H, s) , 5.44 (2H, s) , 7.07 (1H, dd, J=8.5, 8.5
Hz), 7.17 (1H, m), 7.27 (1H, m), 7.36 (1H, ddd, J=8. 1, 8. 1, 2.2 Hz) , 7.56
(1H, m)cZ686415 dd( 71282, 2.2312) &6 (1, 6) (33 83(d Ho -3}l RE(KBE),6m
1: 1757, 1636, 1567, 1518, 1463, 1440, 1284. Mass m/z: 390(M+). 3)
Preparation bf 223 vediflaptobenzylp 6-(3-fluoro-4-methoxyphenyl)-4-h
ydroxymethyl-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-carboxy-2LE 4 difiudreb ez YB3 Flud foAsaTahExyphen yi)
-2H-pyridazin-3-one was reacted to yield the title compound as
sl?g_hféﬁfeﬂw nBRHRESRtid! 7570by. Mbltiti point 154 A VRS B ! e th

| %@%ﬁ%‘%@ COCLDB; 283 128,820 3923, 91 463 &1

compound as a yellow crystalline powder (yield: 97.6%).
Melting point: 196.4-197.0°C
'H NMR (400MHz, CDCls)$d:
3.97(3H, s), 5.44 (24, s), 7.07(1H, dd, J=8.5, 8.5Hz), 7.17 (1H,
m), 7.27(14, m), 7.36(1H, ddd, J=8.1, 8.1, 2.2 Hz), 7.56(1H,
m), 7.66(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s), 13.83(1lH,
s) .
IR(KBr) cm™': 1757, 1636, 1567, 1518, 1463, 1440, 1284.
Mass m/z: 390 (M").
3) Preparation of
2-(3,4-difluorobenzyl) -6-(3-fluoro-4-methoxyphenyl)-4-h
ydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-(3,4-difluorobenzyl) -6-(3-fluoro-4-methoxyphen
yl)-2H-pyridazin-3-one was reacted to yield the title compound
as slightly-yellow needles (yield: 7.7%).
Melting point: 154.1-155.5°C
'"H NMR (400MHz, CDCl3)d:

2.85(1H, t, J=5.6 Hz), 3.95(3H, s), 4.71(2H, d, J=5.6 Hz),



5.33 (2H, s), 7.03 (1H, dd, J=8.5, 8. 5 Hz) , 7.12 (1H, m) , 7.23 (1H, m), 7.
31 (1H, ddd, J=11.0, 7. 6, 2. 2 Hz) , 7 .51 (1H, ddd, J=8. 5, 2.2, 1.2 Hz) , 7.
61 (1H, dd, J=12.4, 2.2 Hz) , 7. 68 (1H3%, J1.2 Hz) . IR(KBr) cm-1: 3390,
1648, 1602, 1518, 1440, 1285, 1141. Mass m/z: 376(M+). 4) Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-m
ethanesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of
Exanmple 1(9), 23, 4-difluorobenzyl-6- S fuaa-4-methoxyphenyl)-4: 23 (1H,
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as slightly’yelloll heedlés (riéld: 91.5%6). Meltiin) pointd 14516-B46.6C=1H 5,
NMR(400MHz, CDC13)8: 3.16(3H, s), 3.96(3H, s), 5.26(2H, d, J=1.2 Hz),
5.32(2H 1 s}, £.0&(H] bl §£8,598,54H2)% 7413¢1H,HR), 7238 H, Fm)t 732 - 2
(1H, m), 7.50 (1H, m) , 7.61 (1H, dd, J=12.4, 2.2 Hz) , 7.76 (1H, t, J=1.2 Hz)
IR (Ré})'cm 1: 1656, 1612, 1522, 1440, 1352, 1277, 1163. Mass m/z: 454

2 S0 Gheney B/a e 4 Wihorghendidle 125> 11
4 methyl:l-pipesazipyl)methyl-2H-pyridazin-3-one
4) Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-m
ethanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-(3,4-difluorobenzyl) -6-(3-fluoro-4-methoxyphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as slightly-yellow needles (yield: 91.5%).
Melting point: 145.6-146.6°C
'H NMR (400MHz, CDCls)$d:
3.16(3H, s), 3.96(3H, s), 5.26(2H, d, J=1.2 Hz), 5.32(2H,
s), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.13(1H, m), 7.23(1H, m),
7.32(1H, m), 7.50(1H, m), 7.61(1H, dd, J=12.4, 2.2 Hz),
7.76(1H, t, J=1.2 Hz).
IR (KBr) cm™': 1656, 1612, 1522, 1440, 1352, 1277, 1163.
Mass m/z: 454 (M") .
5) Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -4-(

4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one



240 Following the procedure of Example 1(10),
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyrida2#f-3-one and 1-methylpiperazine were
reacted to yield the title compound as slightly-yellow needles (yield: 55.0%).
Melting point: 135.4-136.0C 1H NMR(400MHz, CDC13) 3: 2.33 (3H, s),
2.51 (4H, brs) , 2.62 (4H, brs) , 3.56 (2H, d, J=1.5 Hz), 3.95 (3H, s), 5.31
(2H, s) , =641(d¥t, etgl, I58.2r8.5ddz) ¢ I E:HmD)e7.28(DM, m), 7.32(1H,
ddd, J=11.0, 7.6, 2.0 Hz), 7.52 (1H, ddd, J=8.5, 2.2, 1.2 Hz) , 7.59 (1H, dd,
J=212A2, .2 H 2 Frid €y, ) J=8-2 HA) L IREBA om th L65H 4608) 1522,
1437, 1291, 1273, 1139. Mass m/z: 458(M+). Example 208 Preparation of
28 A aieidreBenz Ra vdifidthyathinbifetAyké {3 one and
uaro-4-methoxyphenyl)-2H-pyridazin-3-one Following the Erocedure of

EXafiple 7, 23 4ttt obehzy6: (3 Hio8-4-niethokBhenyl)4-° P ound
reatad 3ot TS B0 Sore S ot Shaty 3ol reeclis (ield 77.156)
Melting point: 135.4-136.0°C
'H NMR (400MHz, CDCls) 0 :
2.33(3H, s), 2.51 (4H, brs), 2.62 (4H, brs), 3.56(2H, d, J=1.5
Hz), 3.95(3H, s), 5.31(2H, s), 7.04(1H, dd, J=8.5, 8.5 Hz),
7.11(1H, m), 7.23(1H, m), 7.32(1H, ddd, J=11.0, 7.6, 2.0
Hz), 7.52(1H, ddd, J=8.5, 2.2, 1.2 Hz), 7.59(1H, dd, J=12.2,
2.2 Hz), 7.74(1H, t, J=1.2 Hz).

IR (KBr) cm': 1652, 1608, 1522, 1437, 1291, 1273, 1139.

Mass m/z: 458 (M").

Example 208
Preparation of
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fl
uoro-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 7,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as

slightly-yellow needles (yield: 77.1%).



241 Melting point: 129.9-130.4C 1H NMR(400MHz, CDC13)8: 2.35(6H, s),
3.49(2H, s), 3.95(3H, s), 5.32(2H, s), 7.02 (1H, dd, J=8.5, 8.5 Hz) , 7.11 (1H,
m), 7.24 (1H, m) , 7.32 (1H, ddd, J=%%10, 7.6, 2.2 Hz), 7.54(1H, ddd, J=8.5,
2.2,1.2 Hz), 7.62 (1H, dd, J=12.4, 2.2 Hz), 7.77 (1H, s). IR(KBr) cm-1: 1653,
1610, 1519, 1437, 1291, 1283, 1267, 1138, 1114. Mass m/z: 403(M+).
Example 209 Preparation of

21(4-chierocinanyl)6-(3-fluorerdsmrethoxyphenyl)-4-
(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of
2-(4-chirrdcinmamy=643-fldaro-4-methoxyphenyl)-4-met
hoxycarbonyl-2H-pyridazin-3-one Following the procedure of Example 1(6),

6-(3-flucre Amethoxyphényf-4sethoRydaibofyl-2M-pyridazi sn-3-ordnd -

4-chlorocinnamyl chloride were reacted to yleld the title com ound as a pale

yellow Crydtaliine powdef tyield: 51 1%y Meltirfy'poiht: T17-116¢ 4H, 449
NMR(AQOMKiz, €DC138: ) | 7 .54 (18, ddd, J=8.5, 2.2, 1.2 Hz),

7.62(1H, dd, J=12.4, 2.2 Hz), 7.77(1H, s).
IR(KBr) cm': 1653, 1610, 1519, 1437, 1291, 1283, 1267, 1138,
1114.

Mass m/z: 403 (M").

Example 209
Preparation of
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-
(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-met
hoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-one and 4-chlorocinnamyl chloride were reacted to yield
the title compound as a pale yellow crystalline powder (yield:
51.1%).
Melting point: 117-119°C

'H NMR (400MHz, CDCls)$d:



242 3.95(3H,s), 3.98 (3H, s), 5.02 (2H, dd, J=6. 8, 1.2 Hz) , 6.43 (1H, dt,
J=15.9, 6.8 Hz), 6.70(1H, d, J=15.9 Hz), 7.03(1H, dd, J=8.5, 8.5 Hz),
7.25(2H, d, J=8.8 Hz), 7.31(2H, d, J=8% Hz), 7.50(1H, dt, J=8.5, 2.2 Hz),
7.62(1H, dd, J=12.2, 2.2 Hz), 8.22 (1H, s) . IR(KBr) cm 1: 1724, 1709, 1667,
1506, 1291, 1236, 1126, 831. Mass m/ z : 412(M+), 414(M+). 2) Preparation
of 4-carboxy-2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphe
nyl)-2H-pyridaziny3-one dallowing theoprozedues, of-ExampleI(7),, 6.43 (1H,
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-

methdxycarbbnyb 2Hs-p§ridazin-8-0ive Was rbacted o Yiéld the’ title Gdmpaddnd
as a pale yellow crystalline powder (yield: 98.2%) . Melting point:
217.212885C 4 H NMIR (400MHMHZ ©DE13J8:23.97{3M; s), -5 10¢H, d; I<63: 8
Hz), 6.39(1H, dt, J=15.9, 6.8_Hg, 6.75(1H, d, J=15.9 Hz), 7.06(1H, dd,
1=8585 hz)Y 7150 Ckr,  Joe’s Hzy, 72584 (2137d ieg 8 1) 17 5% (12
m), 7}{ESZS3](1I—I8 1J1=1;lr2.S , 2.2 Hz), 8.63(1H, s), 13.99(1H, S). IR(KBr) cm-1:
3059, 1744, 1629, 1523,"1480, 1438, 1426, 1296,

IR (KBr) cm™*: 1724, 1709, 1667, 1506, 1291, 1236, 1126, 831.

Mass m/z: 412 (M%), 414(M").

2) Preparation of
4-carboxy-2-(4-chlorocinnamyl)-6- (3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compound as a pale yellow crystalline powder (yield:
98.2%) .
Melting point: 217.2-218.5°C
'H NMR (400MHz, CDCls)$d:
3.97(3H, s), 5.10(2H, d, J=6.8 Hz), 6.39(1lH, dt, J=15.9,
6.8 Hz), 6.75(1H, d4, J=15.9 Hz), 7.06(1H, dd, J=8.5, 8.5
Hz), 7.30(2H, 4, J=8.5 Hz), 7.34(2H, d, J=8.5 Hz), 7.57(1H,
m), 7.69(1H, dd, J=12.2, 2.2 Hz), 8.63(1H, s), 13.99(1lH,
s) .

IR (KBr) cm': 3059, 1744, 1629, 1523, 1480, 1438, 1426, 1296,



243 1272. Mass m/ z: 414 (M+) , 416 (M+) 3) Preparation of
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-hyd
roxymethyl-2H-pyridazin-3-one Follo##Ag the procedure of Example 1(8),
4-carboxy-2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl
-2H-pyridazin-3-one was reacted to yield the title compound as pale yellow
crystals (yield: 17.0%). Melting point: 158.2-160.5C 1H NMR(400MHz,
CDC13)8: 2.95 (1Hptd=5. 9 Hz) , 3.94 (3H, s) , 4.73 (2H, dd, j=5. 9, 1.2 H2z),
4.98(2H, dd, J=6.6, 1.2 Hz), 6.40(1H, dt, J=15.9, 6.6 Hz), 6.67(1H, d, J=15.9
H¥YR SE0R(¢1H, dd,4)28)5, 815H2),) 7.27 (2H, d, J=8. 5 Hz) , 7.32 (2H, d, J=8.5
Hz), 7 .51 (1H, ddd, J=8.8, 2.2, 1.2 Hz) , 7.63 (1H, dd, J=12.4, 2.2 Hz) , 7.67
(1H, BRI HACIRMBr) cm-1: 3392, 1648, 1603, 1523, 1440, 1284, 1273,
1140._Mass m/z: 400 (M+) , 402 (M-:Z) 4) Preparation of
2-(4-chlorocbamyy-62 (3 ftioro-A-metHoxypheny - mege yPhenyl) —4-hyd
hanes}_ylf}gn Iocwme_tgwtngr-%gczl%%ings_-ggg Following the procedure of
Examp% 9),

Following the procedure of Example 1(8),
4-carboxy-2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl
) —2H-pyridazin-3-one was reacted to yield the title compound
as pale yellow crystals (yield: 17.0%).

Melting point: 158.2-160.5°C

'H NMR (400MHz, CDCls)$d:
2.95(1H, t, J=5.9 Hz), 3.94(3H, s), 4.73(2H, dd, J=5.9, 1.2
Hz), 4.98(2H, dd, J=6.6, 1.2 Hz), 6.40(1H, dt, J=15.9, 6.6
Hz), 6.67(1H, 4, J=15.9 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz),
7.27(2H, d, J=8.5Hz), 7.32(2H, 4, J=8.5 Hz), 7.51(1H, ddd,
J=8.8, 2.2, 1.2 Hz), 7.63(1H, dd, J=12.4, 2.2 Hz), 7.67(1H,
t, J=1.2 Hz).

IR (KBr) cm': 3392, 1648, 1603, 1523, 1440, 1284, 1273, 1140.

Mass m/z: 400 (M"), 402(M).

4) Preparation of
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-met
hanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),

2-(4-chlorocinnamyl) -6-(3-fluoro-4-methoxyphenyl)-4-



2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4 244
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as pale yellow needles (yield: 90.7%)24¥lelting point: 135.8-136.4C 1H
NMR(400MHz, CDC13)8: 3.17 (3H, s) , 3.95 (3H, s) , 4.98 (2H, dd, J=6. 6,
0.98 Hz) , 5.28 (2H, d, J=1. 5 Hz), 6.39 (1H, dt, J=15.9, 6. 6 Hz) , 6.67 (1H,
d, J=15.9 Hz), 7.03 (1H, dd, J=8. 5, 8.5 Hz) , 7.27 (2H, d, J=8.5 Hz), 7.32
(2,0 c158aB tHiZ)1,-2.80(LH;, da): i A-62-CHH, dd,sJ=B2.21 e24d2z)y,1 87T (U t,
J=1.2 Hz) . IR(KBr) cm-1: 1660, 1615, 1523, 1436, 1360, 1335, 1287, 1273,
1T79.1Massmptzadd 8¢M+1)2480(M+).05) Peepdrationyofeld: 90.7%) .
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-
miéeryidlnsiperaziyl) héthyi-2H pyfidazin-3-one Following the procedure of
Example 1(10), 2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-
méthYHB4GIPSRIBxy MRtHYL OH-pyridazin-3-one and 1-methylpiperazine were

. . o o
eactadjo ikl e SmppUnG oo plg i feedls (e S,
5.28(2H, d, J=1.5Hz), 6.39(1H, dt, J=15.9, 6.6 Hz), 6.67 (1H,
d, J=15.9Hz), 7.03(1H, dd, J=8.5, 8.5Hz), 7.27(2H, d, J=8.5
Hz), 7.32(2H, d, J=8.5Hz), 7.50(1H, m), 7.62(1H, dd, J=12.2,

2.2 Hz), 7.77(1H, t, J=1.2 Hz).
IR(KBr) cm': 1660, 1615, 1523, 1436, 1360, 1335, 1287, 1273,

1179.

Mass m/z: 478 (M"), 480(M').

5) Preparation of
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl)-4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),

2-(4-chlorocinnamyl) -6-(3-fluoro-4-methoxyphenyl) -4-

methanesulfonyloxymethyl-2H-pyridazin-3-one and

l-methylpiperazine were reacted to yield the title compound

as pale brown needles (yield: 66.3%).

Melting point: 123.9-125.5°C

'"H NMR (400MHz, CDCl3)d:
2.33(3H, s), 2.52(4H, brs), 2.62(4H, brs), 3.58(2H, d, J=1.2

Hz), 3.95(3H, s), 4.98(2H, dd, J=6.8, 1.2 Hz), 6.41(1H, dt,



2.33 (3H, s) , 2.52 (4H, brs) , 2.62 (4H, brs) , 3.58 (2H, d, J=1.2 Hz), 3.95
(3H, s), 4.98 (2H, dd, J=6.8, 1.2 Hz) , 6.41 (1H, dt, 245 J=15.9, 6. 8 HZ2),
6.66 (1H, d, J=15.9 Hz) , 7.04 (1H, d#4¥=8. 5, 8.5Hz),7.26 (2H, d, J=8.5
Hz), 7.32 (2H, d, J=8. 5 Hz), 7.53 (1H, ddd, J=8.5,2.0, 1.2 Hz), 7.62
(1H, dd, J=12. 4, 2.2 Hz) , 7.75 (1H, t, J=1.2 Hz) . IR(KBr) cm-1: 1647, 1606,
1522, 1439, 1282, 1270. Mass m/z: 482(M+), 484(M+). Example 210
Preparationf 2-¢4uehlprecismeanyl)d6-(B-flaomi-methaxyphenyii4-7=s. 5,
[4-(2-hydroxyethyl)-1-piperazinyl]methyl-2H-pyridazi n-3-one Following the
proceturetiol Exanyslé 210}, J=8.5 Hz), 7.32(2H, 4, J=8.5 Hz), 7.53
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methdr&sufiefyldxymethyl-2H-pyrdézin-3-ofeé did d<pipEraZintethahclz) -

were reacted to yield the title compound as slightly-yellow needles (yield:
65.196). Méhihg Point 133 11734.9C 1H NMR(400MHz, CDC13)8: 2.57-2.62

(L1t 398 GH AL 2152) 1 363 (et b HE) 301 GH.9)  4.97

Hz) , 641 (1H. dt,J=15.5! ), 6:67(1H. d, J=15.9 Hz),
736Hn0d .. I2858-D, 4184 (') .

Example 210
Preparation of
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-
[4- (2-hydroxyethyl)-1l-piperazinyl]methyl-2H-pyridazi
n-3-one
Following the procedure of Example 1(10),
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-piperazineethanol were reacted to yield the title compound
as slightly-yellow needles (yield: 65.1%).
Melting point: 133.1-134.9°C
'H NMR (400MHz, CDCls)$d:
2.57-2.62(11H, m), 3.58(2H, d4,J=1.2 Hz), 3.63(2H, t, J=5.4
Hz), 3.94(3H, s), 4.97(2H, d, J=6.6Hz), 6.41(1H, dt, J=15.9,
6.6 Hz), 6.67(1H, 4, J=15.9 Hz), 7.03(1lH, dd, J=8.5, 8.5
Hz), 7.26(2H, 4, J=8.5 Hz), 7.32(2H, d, J=8.5 Hz), 7.53(1H,

m), 7.61(1H, dd, J=12.4, 2.2 Hz), 7.75(1H, s).



Hz), 7.26(2H, d, J=8.5 Hz) , 7.32 (2H, d, J=8.5 Hz) , 7.53 (1H, m), 7.61 (1H,
dd, J=12.4, 2.2 Hz), 7.75 (1H, s). 246 IR(KBr) cm-1: 3451, 1647, 1605, 1523,
1438, 1285, 1274, 1137. Mass m/z: 478(M+), 480(M+). Example 211
Preparation of 2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[
3-(4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one 1) Preparation of
4-bromomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxy
phenyp2H-pyridazins3-one47, 1605, 1523, 1438, 1285, 1274, 1137.
2-Cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
hytrexyméthyl42i9-pynidazifBdsine. (185 mg, 0.61 mmol), carbon
tetrabromide (404 mg, 1. 2 mmol) and pyridine (48 mg, 0.61 mmol) were
dissolved in tetrahydrofuran (3 mL), and under ice-cold stirring, a solution of
triphenylphosphine (319 mg, 1.2 mmol) in tetrahydrofuran (3 mL) was added.
UH88Pieecéoling, the mixture was stirred for 1 hour, and further stirred at
room ter%p%rat%%% llg%olggle materials were filtered off, the solvent was
distilled off under reducedpressure, and the residue was isolated and

purified by omategranhysan silica, gel (hexane/sthyl acetate=211)
to yield the title compound as a yellow powder (yield: 155 mg, 69.5%).
3-(4-methyl-1-piperazinyl)propyl]-2H-pyridazin-3-one
1) Preparation of
4-bromomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxy
phenyl) -2H-pyridazin-3-one
2-Cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-
hydroxymethyl-2H-pyridazin-3-one (185 mg, 0.61 mmol), carbon
tetrabromide (404 mg, 1.2 mmol) and pyridine (48 mg, 0.61 mmol)
were dissolved in tetrahydrofuran (3 mL), and under ice-cold
stirring, a solution of triphenylphosphine (319 mg, 1.2 mmol)
in tetrahydrofuran (3 mL) was added. Under ice cooling, the
mixture was stirred for 1 hour, and further stirred at room
temperature. 1Insoluble materials were filtered off, the
solventwasdistilledoffunder reducedpressure, andtheresidue
was isolated and purified by column chromatography on silica
gel (hexane/ethyl acetate=2/1) to yield the title compound as
a yellow powder (yield: 155 mg, 69.5%).
'"H NMR (400MHz, CDCl3)d:

0.45-0.60(4H, m), 1.58(1H, m), 3.95(3H, s), 4.12 (24, d, J=7.3



1H NMR(400MHz, CDC13)8: 0.45-0.60 (4H, m), 1. 58 (1H, m), 3.95 (3H, s) ,
4.12 (2H, d, J=7.3 247 Hz) , 4.49 (2H, s) , 7.03 (1H, dd, J=8.5, 8.5 Hz) ,
7.50(1H, m), 7.60 (1H, dd, J=13.4, 222™Hz) , 7.77 (1H, s) 2) Preparation of
2-cyclopropylmethyl-4-[2,2-di(tert-butoxycarbonyl)ethyl
]-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one After 55% sodium hydride
(322 mg, 7.38 mmol) was added to a solution of di-tert-butyl malonate (970
mg, 448 mmaly ipHy,Nydimethylformamider€BQ mLYE .5 Hz), 7.50 (1H, m),
4-bromomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-ZH-pyidazind8-one={1384y, £90 riimol) was addéd ander ice-cold
stirring. The reaction mixture was stirred at room temperature for 1 hour,
pauredrifRs wateLartfextracted with ethyl acetate. The extract was washed
with brine and dried over anhydrous sodium sulfate. The solvent was distilled

off urfderTettREGHFEESIFY! The residué WHSEbIAIEE Bhe panfey By thy
O QU0 ORI, OB IR pepa s hfgield the
eld: 1.3

titte compound as a yellow powder “(yi mg, 1.8%). 1H

NMR(400MHHz - CRE 13)8i:0:A4:0 PO ZH, (A) 2 8:50-0-58x(2hom) w411 8E;
s), 1.56 (1H, m), 3.12(2H, d, J=7.8 Hz), 3.87(1H, t, J=7.8 Hz), 3.94(3H,
to a solution of di-tert-butyl malonate (970 mg, 4.48 mmol)
in N,N-dimethylformamide (10 mL),
4-bromomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one (1.8 g, 4.90 mmol) was added under
ice-cold stirring. The reaction mixture was stirred at room
temperature for 1 hour, poured into water, and extracted with
ethyl acetate. The extract was washed with brine and dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure. The residue was isolated and purified
by column chromatography on silica gel (hexane/ethyl
acetate=3/1) to yield the title compound as a yellow powder
(yield: 1.39 mg, 61.8%).
'H NMR (400MHz, CDCls)$d:
0.44-0.50(2H, m), 0.50-0.58(2H, m), 1.41(18H, s), 1.56(1H,
m), 3.12(24, 4, J=7.8 Hz), 3.87(1H, t, J=7.8 Hz), 3.94(3H,
s), 4.09(24,d, J=7.8Hz), 7.01(1H, dd, J=8.5, 8.5Hz), 7.43 (1H,
d, J=8.5 Hz), 7.50(1H, s), 7.57(1H, dd, J=12.4, 2.2 Hz).

3) Preparation of



s) , 4.09(2H, d, J=7.8Hz), 7.01(1H, dd, J=8.5, 8.5 Hz) , 7.43 (1H, d, J=8.5
Hz), 7.50(1H, s), 7.57(1H, dd, J=12.4, 2.2 Hz). 3) Preparation of 248
4-(2-carboxyethyl)-2-cyclopropylmeth¥i®-(3-fluoro-4-me
thoxyphenyl)-2H-pyridazin-3-one Trifluoroacetic acid (21 mL) was added to
2-cyclopropylmethyl-4-[2,2-di(tert-butoxycarbonyl)ethyl]-6
-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one (1.39g, 2.77 mmol) , and the
mixture-was stirreokgbroom tempeyatse fop 30matiaytess The-salvertwasme
distilled off under reduced pressure, and toluene was added further, followed
by azébwepictizoilng.- Theresidise was3heated at 190 to 200C for 30 minutes
under a nitrogen atmosphere to yield the title compound as a pale brown
powder (yiéld So7RRE 941706 1A NKIR@BOMIAZ, EBEEER)B® 0.45-0.50(2H,
m%, 0.50-0.60(2H, m), 1.41(1H, m), 2.80(2H, t,J=7.1 Hz), 2.97(2H, t, J=7.1

HZY. 64 E3H CBY HFOBH. ~4. 347 5 A2 1907 PR Cdd CITE B B'8 BiF)Y Y 47

(1H,d, J=8.5 Hz), 7.55(1H. s). 7.59(1H, dd, J=12.4. 2.2 Hz). 4) Preparati
o Boyontspymt o (LNl NS ae A (o (1 1ERErERery

yarexypropyr 2Hpyridazin-3-pne Eellqwing the progedurg. of Examples1(8)g

minutes. The solventwasdistilledoff under reducedpressure,

and toluene was added further, followed by azeotropic boiling.

The residue was heated at 190 to 200°C for 30 minutes under

a nitrogen atmosphere to yield the title compound as a pale

brown powder (yield: 907 mg, 94.7%).

'H NMR (400MHz, CDCls)$d:
0.45-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m), 2.80(2H,
t, J=7.1 Hz), 2.97(2H, t, J=7.1 Hz), 3.94(3H, s), 4.10(2H,
d, J=7.3 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.47(1H, d, J=8.5
Hz), 7.55(1H, s), 7.59(1H, dd, J=12.4, 2.2 Hz).

4) Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-h
ydroxypropyl)-2H-pyridazin-3-one

Following the procedure of Example 1(8),
4-(2-carboxyethyl)-2-cyclopropylmethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the

title compound as a brown oil (yield: 82.9%).

'H NMR (400MHz, CDCls)$d:



4-(2-carboxyethyl)-2-cyclopropylmethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the title compound
as a brown oil (yield: 82.9%). 1H NMR{£200MHz, CDC13)8: 249
0.44-0.52(2H, m), 0.52-0.60(2H, m), 1.42(1H, m), 1.88-1.94(2H, m), 2.81(2H,
t, J=6.1 Hz), 3.63(2H, t, J=5.9 Hz), 3.95(3H, s), 4.12(2H, d, J=7.3 H2),
7.02(1H,dd,J= 8.5,8.5Hz), 7.50 (1H, m), 7 .52 (1H, s) , 7.60 (1H, dd
J=1204 4 2-2 Hz).(2)i Preparagiosefo . 60 (2H, m), 1.42(1H, m),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-m
ethanestiffohyfokypriopyl)-2A-Biriddzint3-ofecFolIdwing Ihé prodedure S - 9
Example 1(9), 2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
hydrdi&/propylf-2Hpyridazini3ohe’Wasteadted fo Jeld tHe itle Confidund™
as a pale brown powder %ield: 82.0%). 1H NMRS4OOMHZ CDC13)8:
0.44-0.5%(2H, Y 1.51:6 60121 ), L:41(tH ) 21325 91 R my S 286
(2H, t, :12:7H21)HZ) , 3.04 (3H,s),3.94 (3H, s),4.09 (2H, d, J=7.3 Hz) ,4.31
(2H, t, J=6. 1 Hz) , 7.02 (1H, dd, J=8.5, 8.5 Hz), 7.49 (1H, d, J=8.5Hz) , 7.53
(14, 9nepbl{iH,ndd,J=12.4, 2.2 Hz). 6) Preparation of

2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-m
ethanesulfonyloxypropyl) -2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
hydroxypropyl) -2H-pyridazin-3-one was reacted to yield the
title compound as a pale brown powder (yield: 82.0%).
'H NMR (400MHz, CDCls)$d:
0.44-0.51(2H, m), 0.51-0.60(2H, m), 1.41(1H, m),
2.13-2.21(2H, m), 2.80(2H, t, J=7.1Hz), 3.04(3H, s), 3.94 (3H,
s), 4.09(24, 4, J=7.3 Hz), 4.31(2H, t, J=6.1 Hz), 7.02(1lH,
dd, J=8.5, 8.5Hz), 7.49(1H, d, J=8.5Hz), 7.53(1H, s), 7.61 (1H,
dd, J=12.4, 2.2 Hz).
6) Preparation of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl) -4-[3-(
4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-

methanesulfonyloxypropyl)-2H-pyridazin-3-one and



2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[3-(
4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one Following the procedure of
Example 1(10), 2-cyclopropylmethyl-82(3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl)-2H-pyridazin-3-one and 250 1-methylpiperazine
were reacted to yield the title compound as a yellow oil (yield: 62.0%). 1H
NMR(400MHz, CDC13)8: 0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m),
1.90m2.00y(2h1, 08}, 4b 3tk 159, 2&0-840 (B2K) ;i 81)d1 394 (3K 1), 4L 2thdl,
J=7.3Hz),7.02 (1H, dd, J=8 .5, 8 .5 Hz), 7.48(1H, s), 7.50(1H, d, J=8.5
Hzp A7061H 0dd,c3=212 81 2101HZ)2 IRENeat) cm 1: 1648, 1607, 1524, 1286,
1122, 1022, 755. Mass m/z: 414 (M+) . Example 212 Preparation of

2- é&/dﬂ?f{?rb‘ﬁ)@/ﬂ?’iéﬂwylm(gld)l|§1ethylam|nopropyl) 6-(3-f
luoro-4-methox éphenyl) -2H- yrldazm -3-one Followin @r@rlocedure of

Exampié 7, -2 C%Br'oﬁ%me hyl6-(3-$105¢624-Fethdx )-3(3-
roactad o YR e eorasaanddo &) genons o (ol Ba Ty, o B
s),4.08(2H,d, J=7.3Hz), 7.02 (14, dd, J=8.5, 8.5Hz), 7.48 (1H,
s), 7.50(1H, d, J=8.5 Hz), 7.70(1H, dd, J=12.3, 2.0 Hz).
IR (Neat) cm™: 1648, 1607, 1524, 1286, 1122, 1022, 755.

Mass m/z: 414 (M").

Example 212
Preparation of
2-cyclopropylmethyl-4- (3-dimethylaminopropyl)-6-(3-f
luoro-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 7,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl) -2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
yvellow oil (yield: 64.7%).
'H NMR (400MHz, CDCls)$d:
0.44-0.50(2H, m), 0.53-0.60(2H, m), 1.40(1H, m),
2.24-2.35(2H, m), 2.75-2.80(2H, m), 2.79(6H, s), 3.03(2H
t, J=7.3 Hz), 3.94(3H, s), 4.08(2H, 4, J=7.1 Hz), 7.04(1H

dd, J=8.5, 8.5Hz), 7.57 (14, d, J=8.5Hz), 7.65(1H, dd, J=12.4,



1H NMR(400MHz, CDC13)8: 0.44-0.50(2H, m), 0.53-0.60(2H, m), 1.40(1H,
m), 2.24-2.35(2H, m), 2.75-2.80(2H, m), 2.79(6H, s), 3.03(2H, t, J=7.3 Hz),
3.94(3H, s), 4.08(2H, d, J=7.1 Hz), 7.8a{1H, dd, J=8 .5, 8 .5Hz), 7 .57 (1H,
d, J=8 .5Hz), 7.65 (1H, dd, J=12 .4, 251 2.2 Hz) , 7.72 (1H, s) . IR(Neat)
cm-": 1649, 1608, 1524, 1288, 1122, 1022, 761. Mass m/z: 359(M+).
Example 213 Preparation of
2-cychopropylmethyt-6+(@+flueno-4-methoxyphenyl)-4-
3-(1-piperazinyl)propyl]-2H-pyridazin-3-one 1) Preparation of

2- Ty ¢lopropylonethy | 1643-(4 teASHutdxgdarbbh§bl-piger2, 1022, 761.
azinyl)propyl]-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazi n-3-one Following
théasrocedaie & Emple 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl) -2H-pyridazin-3-one and tert-butyl

1-1{3%%er35ien boxylate were reacted to yield the titte compound as a yellow
oil (yield: 76.9%). 'H NMR(400MHz, CDC13)8: 0.44-0.50(2H, m),

0.52-0.602k, m)s 1:44( Lk M), 1.46(9H,

2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[
3-(l-piperazinyl)propyl]-2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-4-[3-(4-tert-butoxycarbonyl-1l-piper
azinyl)propyl]-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazi
n-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl)-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 76.9%).
'H NMR (400MHz, CDCls)$d:
0.44-0.50(2H, m), 0.52-0.60(2H, m), 1.44(1H, m), 1.46(9H,
s), 2.00-2.40(2H, m), 2.50-2.80(6H, m), 3.50-3.75(6H, m),
3.94(3H, s), 4.08(2H, d, J=7.1 Hz), 7.02(1H, dd, J=8.5, 8.5
Hz), 7.47-7.65(3H, m).
2) Preparation of

2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl) -4-[3-(



S), 2.00-2.40(2H, m), 2.50-2.80(6H, m), 3.50-3.75(6H, m), 3.94 (3H, s) , 4.08
(2H, d, J=7. 1 Hz), 7.02 (1H, dd, J=8.5, 8.5 Hz), 7.47-7.65 (3H, m) . 2)
Preparation of 2-cyclopropylmethyl-62f3-fluoro-4-methoxyphenyl)-4-[3-( 252
1-piperazinyl)propyl]-2H-pyridazin-3-one Following the procedure of
Example 20, 2-cyclopropylmethyl-4-[3-(4-tert-butoxycarbonyl-|
piperazinyl)propyl]-6-(3-fluoro-4-methoxyphenyl)-2H- pyridazin-3-one was
reacted-toi yield then title sempaund as@, yelew: ol fyielgs 78.9%). 1H
NMR(400MHz, CDC13)8: 0.43-0.50(2H, m), 0.50-0.59(2H, m), 1.42(1H, m),
1.82-1.9Z@H,an}n@.40:2. 5Ot une, 2168 (Hpt =706 Hz) , 2.93-2.95
(4H, m), 3.94 (3H, s) , 4.08 (2H, d, J=7. 3 Hz) , 7.01 (1H, dd, J=8.5, 8.5Hz),
7 45¢YA1 SR TRRg NSt vI=8 5HZ), (1 59 TH; R Jerce 4Pz ). 1R (Neat) cm
1: 1648, 1607, 1523, 1288, 1122, 1023, 760. Mass m/z. 40 i % Example
2 DA ST AHOR BT CRE ETopropy MRy R (i o A hEthoky phenyl)-4-|

3élJ%B%%?%Déngggydé§4§&¥9?%Pé%Oyfeld the title compound as a

yvellow oil (yield: 78.9%).

'H NMR (400MHz, CDCls)$d:
0.43-0.50(2H, m), 0.50-0.59(2H, m), 1.42(1H, m),
1.82-1.92(2H, m), 2.40-2.50(6H, m), 2.68(2H, t, J=7.6 Hz),
2.93-2.95(4H, m), 3.94(3H, s), 4.08(2H, d, J=7.3Hz), 7.01 (1H
dd, J=8.5,8.5Hz), 7.45(1H, s), 7.48(1H, d, J=8.5Hz), 7.59 (1H
dd, J=11.4, 2.0 Hz).

IR (Neat) cm™': 1648, 1607, 1523, 1288, 1122, 1023, 760.

Mass m/z: 400 (M").

Example 214
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[
3-(l-piperazinyl)propyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-[3-(1-
piperazinyl)propyl]-2H-pyridazin-3-one was reacted to yield

the title compound as a slightly-yellow crystalline powder



dihydrochloride Following the procedure of Example 4,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[3-(1-
piperazinyl)propyl]-2H-pyridazin-3-on@3%as reacted to yield the title
compound as a slightly-yellow crystalline powder 253 (yield: 83.1%). Melting
point: 174-178C 1H NMR (400MHz, DMSO-d6) 8 : 0.39-0.45(2H, m),
0.45-0.55(2H, m), 1.32(1H, m), 2.00-2.25(2H, m), 2.62-2.66 (2H, m),
3.20:3.85(16H, my)) .3.90(3H, s), 4.01(2H, d, J=7.1 Hz), 7.28(1H, dd, J=8.8,
8.8 Hz), 7.72-7.80(2H, m), 7.96 (1H, s). IR(KBr) cm 1: 1647, 1604, 1523,
12@7,t1123,0H020; 7621 E=xXarmpie 215 Preparation of
4-[3-[N,N-bis(2-hydroxyethyl)amino]propyl]-2-

cyEl BB BRI 6 PEFRIote} 8-methoxyphenyl)-2H- pyridazin-3-one
Followiﬁ%the procedure of Example

le 1(10
2-cyclo bgll‘rﬁét%ﬁl-ﬁ-(@-ﬂu8r’043-_r%eﬁ(150%)f)helﬂ§/r)-i-(§-2<1H’ m
methgn%%ql rg@ Xyprop I)-ZZH&y_r'Ejag%n-:B- ne a d dj'etg@_ngl% [ ewere
reacted to y%g'l tﬁwe title c%n’mpc')und as a yé ow ('IJT}? (yield: 13.1'%?.{?L o
3.90(3H, s), 4.01(2H, d, J=7.1 Hz), 7.28(1H, dd, J=8.8, 8.8
Hz), 7.72-7.80(2H, m), 7.96(1H, s).

IR (KBr) cm™': 1647, 1604, 1523, 1297, 1123, 1020, 762.

Example 215
Preparation of
4-[3-[N,N-bis (2-hydroxyethyl)amino]propyl]-2-
cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-
pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl) -2H-pyridazin-3-one and
diethanolamine were reacted to yield the title compound as a
yvellow oil (yield: 13.1%).
'H NMR (400MHz, CDCls)$d:
0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m),
2.10-2.20(2H, m), 2.76(2H, t, J=7.3 Hz), 3.00-3.15(6H, m),
3.87-3.92(4H, m), 3.94(3H, s), 4.08(2H, d, J=7.3Hz), 7.02(1H,

dd, J=8.5, 8.5Hz), 7.53(1H, d, J=8.5Hz), 7.60(1H, s), 7.62 (1H,



1H NMR(400MHz, CDC13)8: 0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H,
m), 2.10-2.20 (2H, m), 2.76 (2H, t, J=7.3 Hz) , 3.00-3.15 (6H, m) , 3.87-3.92
(4H, m), 3.94 (3H, s) , 4.08 (2H, d, J2P43 Hz) , 7.02 (1H, dd, J=8.5, 8.5Hz),
7.53(1H, d, J=8.5Hz), 7.60(1H, s), 7.62(1H, 254 dd, J=12.4, 2.2 Hz). IR(Neat)
cm-": 1645, 1602, 1524, 1288, 1123, 1024, 756. Mass m/z: 400 (M+-CH20OH)
. Example 216 Preparation of
4-(3-amjnapropyh,2-gyelopropylmethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one Following the procedure of Example
24@AyN2ayclopropylirethyl-6-48Fluor6 2 methoRyphényl)-41@24, 756.
methanesulfonyloxypropyl) -2H-pyridazin-3-one was reacted to yield a crude
préRieEt MAthot? plMficatidi the crude product was reacted further in
accordance with the procedure of Example 24 (2) to yield the title compound
as a yellow oil (yield: 67.8%) . 'H NMR(400MHz, CDC13)8: 0.44-0.50(2H,
.0.50:0.60(2H, m), 1.41(1H, m), 1.84-1.96 (2H, m), 2.67-2.80 (4H, m) ,
2.87(2H,t,J=6. 1 Hz) , 3.94 (3H, s), 4.08 (2H, d, J=7.3 Hz) , 7.01 (1H, dd,
J=8.5, 8.% Hzk £ 4%1H,d, J=8.5Hz), 7.50 (1H, s) , 7.59 (1H, dd, J=12.4,

4-(3-aminopropyl) -2-cyclopropylmethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl) -2H-pyridazin-3-one was reacted to
yvielda crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24 (2) toyieldthe title compoundasayellowoil (yield: 67.8%) .
'H NMR (400MHz, CDCls)$d:
0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m),
1.84-1.96(2H, m), 2.67-2.80(4H, m), 2.87(2H, t, J=6.1 Hz),
3.94(3H, s), 4.08(2H, 4, J=7.3 Hz), 7.01(1H, dd, J=8.5, 8.5
Hz), 7.49(1H, 4, J=8.5Hz), 7.50(1H, s), 7.59(1H, dd, J=12.4,
2.2 Hz).
IR (Neat) cm™*: 3370, 1648, 1606, 1523, 1289, 1122, 1023, 760.

Mass m/z: 331 (M").

Example 217



2.2 Hz). IR(Neat) cm': 3370, 1648, 1606, 1523, 1289, 1122, 1023, 760. Mass
m/z: 331(M+). Example 217 255 Preparation of
4-(3-aminopropyl)-2-cyclopropylmethy8-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one hydrochloride Following the procedure
of Example 4, 4-(3-aminopropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the title compound
as a slightlyeyellost ceystalline powder (yield: 70.6%) . Melting point:
183-185C 1H NMR (400MHz, DMSO-d6) 8 : 0.40-0.45(2H, m),
0.45-0.5542H3 mayp 1n32(A¢h ), - 2:88-¢ 1983 (21 yAn)s 64 (2H ( 3 -J=H 1814z )4,2
.78-2.88 (2H, m), 3.90 (3H, s) , 4.00 (2H, d, J=7.3 Hz) , 7.28 (1H, dd, J=8.5,
8.5 Hz), P77 28280 v, 296 R YA S} AR(KBrPem 1y3437116488608,
1526, 1273, 1122, 1021, 762. Referential Example Preparation of
3-(2,6-dichtorophehyl) T prEpand  iéthahesirdkae f) Preparation of ethyl

zétngg%gggg@@%¥§)—2—cyclopropylmethyl—6—(3—fluoro—4—

methoxyphenyl) -2H-pyridazin-3-one was reacted to yield the

title compound as a slightly-yellow crystalline powder (yield:

70.6%) .

Melting point: 183-185°C

'"H NMR (400MHz, DMSO-dg)3d :
0.40-0.45(2H, m), 0.45-0.55(2H, m), 1.32(1H, m),
1.88-1.93(2H, m), 2.64(2H, t, J=7.3 Hz), 2.78-2.88(2H, m),
3.90(3H, s), 4.00(2H, 4, J=7.3 Hz), 7.28(1H, dd, J=8.5, 8.5
Hz), 7.70-7.78(2H, m), 7.96(1lH, s).

IR (KBr) cm™': 3437, 1648, 1608, 1526, 1273, 1122, 1021, 762.

Referential Example
Preparation of 3-(2,6-dichlorophenyl)-1-propanol
methanesulfonate
1) Preparation of ethyl 2,6-dichlorocinnamate
To a solution of 2, 6-dichlorobenzaldehyde (350 mg, 2.0
mmol) and triethyl phosphonoacetate (448 mg, 2.6 mmol) in THF
(5 mL), potassium tert-butoxide (291 mg, 2.6 mmol) was added

under ice cooling, and at the same temperature, the mixture



To a solution of 2,6-dichlorobenzaldehyde (350 mg, 2.0 mmol) and triethyl
phosphonoacetate (448 mg, 2.6 mmol) in THE (5 mL), potassium
tert-butoxide (291 mg, 2.6 mmol) was?aflded under ice cooling, and at the
same temperature, the mixture 256 was stirred for 2 hours. A saturated
agueous solution of ammonium chloride was added to the reaction mixture,
followed by extraction with ethyl acetate. The organic layer was dried over
anhydreussegiumcsulfate anesthen cenecantiated undenbyedyeed pressue.
Further, the residue was purified by column chromatography on silica gel
(hrerxapelethytlacetate=504%) dold@édld thettitle eenipound astaicelorfessisyrapy
substance (yield: 65.1%). 1H NMR(400MHz, CDC13)8: 1.35(3H, t, J=7.2
H2Y, 2:30(2At D=7 DIHS | e/ BRE AL it CI=161E HAI 7EN A YE D280 Az ed
7.36(2H, t, J=8.0 Hz), 7.79 (1H, d, J=16.4 Hz) . 2) Preparation of

).- 2)
3B B dichiorophenyjof PSba?ﬁJ&f BitRium ARG Hy e @88 iy 5 8o
mm(i)J)lwag added to THIEU@@L%; %nd unde.lro'[%e-cold stirri.ngl,ea sglu‘([:igrj of

etﬁ? 20,8-d|pc]ﬁ?osr%%f:nenémate T mg},lﬁé%smmoﬁ)vﬁ SI'ﬁlllEI(IS mL) was added

dropwise - hBe spixture,was then stitred aLLoem, temperature 10736 minytes,
A small amount of a saturated aqueous solution of ammonium chloride was
an%dﬁmﬂhefea@&Ebmpoundaseacolorlesssyrupysubstance(yield:
65.1%) .
'"H NMR (400MHz, CDCls)3:
1.35(3H, t, J=7.2 Hz), 4.30(2H, g, J=7.2 Hz), 6.59(1H, d,
J=16.4 Hz), 7.19(1H, t, J=8.0 Hz), 7.36(2H, t, J=8.0 Hz),
7.79(1H, d, J=16.4 Hz).
2) Preparation of 3-(2,6-dichlorophenyl)-1-propanol
Lithium aluminum hydride (98.8 mg, 2.60 mmol) was added
to THF (5 mL), and under ice-cold stirring, a solution of ethyl
2,6-dichlorocinnamate (319 mg, 1.30 mmol) in THF (5 mL) was
added dropwise. The mixture was then stirred at room
temperature for 30 minutes. A small amount of a saturated
aqueous solution of ammonium chloride was added to the reaction
mixture, followed by drying over anhydrous magnesium sulfate.
Subsequent to filtration through Celite, the mixture was
concentrated under reduced pressure and further, purified by
column chromatography on silica gel (hexane/ethyl

acetate=10/1) toyieldthetitle compoundasapale yellowsyrupy



mixture, followed by drying over anhydrous magnesium sulfate. Subsequent
to filtration through Celite, the mixture was concentrated under reduced
pressure and further, purified by colu#ih chromatography on silica gel
(hexane/ethyl acetate=10/1) to yield the title compound as a pale yellow
syrupy 257 substance (yield: 46.9%). 1H NMR(400MHz, CDC13)8:
1.83-1.93(2H, m), 3.02(2H, t, J=7.8 Hz), 3.73(2H, t, J=6.3 Hz), 7.09(1H, t,
J=BHah de2 12+ 1d - J=83H3). 3) Preparation of
3-(2,6-dichlorophenyl)-1-propanol methanesulfonate To a solution of

3-(2, brdicorophenyd)ptipnojranol (125 mg, 0 . 61 mmol) andtriethylamine
(123 mg, 1 .22 mmol) in methylene chloride (3 mL) , methanesulfonyl

chloritle8A05- g (81915 mrof)2 Wad aldedundef e cdoiind Hollowed BY - 3

stirrin at room tem H?perature for2hours. Brine was added to the reactlon

mixtuP&) Thé Srganic Idyer Was 3\"8\%6! 1b Sephtite, Wag collected’ and was

thg cyled overtaggydrto@ s&dlgm su tgr <§L{}b3339g9nf to %%nacnegfratlon
under reduced pressure, the reS|due was purified” by col Gmn

chromategraphy.er silica-gel (hexane/ethyl acetate=10/1) to yield the title

compound as a pale yellow syrupy substance (yield: quantitative). 1H

NMR(400MHzs €EDRE13)8of 3- (2, 6-dichlorophenyl) -1-propanol (125
mg, 0.61mmol) andtriethylamine (123 mg, 1.22mmol) inmethylene
chloride (3 mL), methanesulfonyl chloride (105 mg, 0.915 mmol)
was added under ice cooling, followed by stirring at room
temperature for 2 hours. Brinewasaddedtothereactionmixture.
The organic layer was allowed to separate, was collected, and
was then dried over anhydrous sodium sulfate. Subsequent to
concentration under reduced pressure, the residue was purified
by column chromatography on silica gel (hexane/ethyl
acetate=10/1) toyieldthetitle compoundasapale yellowsyrupy
substance (yield: quantitative).
'"H NMR (400MHz, CDCls)3:

2.02-2.12(2H, m), 3.00-3.10(5H, m), 4.32(2H, t, J=6.3 Hz),

7.10(1H, t, J=8.3 Hz), 7.28(2H, 4, J=8.3 Hz).

Example 218
Preparation of

2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe



2.02-2.12 (2H, m) , 3.00-3.10 (5H, m) , 4 .32 (2H, t, J=6. 3 Hz) , 7.10 (1H, t,
J=8.3 Hz), 7.28(2H, d, J=8.3 Hz). Example 218 Preparation of
2-[3-(4-chlorophenyl)propyl]-6-(4-fluo@3-methylphe 258
nyl)-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3 -one 1) Preparation of
4-carboxy-2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-me
thylphenyl)-2H-pyridazin-3-one Following the procedure of Example 1(6),
6-(4-fluoras3-methylphenyhyd-methoxyeathonyl-2it-pytidazin-p3-onesand - 3
3-(4-chlorophenyl)-1-propanol methanesulfonate were reacted to yield a
crude produrece. Without purification, the crude product was reacted further in
accordance with the procedure of Example 1 (7) to yield the title compound
as & yeleRe Grys@flifetpowder (yield: 80.8%). Melting point: 120-123C 1H
NMR(400MHz, CDC13)8; 2.22-2.32(2H, m& 2.37(3H, d, J=1.7 Hz), 2.74(2H,
t, I=7"3 AR A BEEH X, IE75 HA TR B B 9B 1Y), G A5 AR Oy, e

7'24(%!?'3’/9@]5%51 ;—I_ZQHZ&(/)KZ aogg_ 5”—)<5 I£]3é59 (1H, s). 2) Preparation of
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 3-(4-chlorophenyl)-1-propanol methanesulfonate
were reacted to yield a crude product. Without purification,
the crude product was reacted further in accordance with the
procedure of Example 1 (7) toyield the title compoundasayellow
crystalline powder (yield: 80.8%).
Melting point: 120-123°C
'H NMR (400MHz, CDCls)$d:
2.22-2.32(2H, m), 2.37(34H, d, J=1.7 Hz), 2.74(2H, t, J=7.3
Hz), 4.06(2H, t, J=7.3 Hz), 7.13(2H, d, J=8.5Hz), 7.14(1H,
m), 7.24(24, d, J=8.5 Hz), 7.60-7.70(2H, m), 8.59(1lH, s).
2) Preparation of
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one was reacted to yield the title

compound as a yellow oil (yield: 25.2%).



2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
-4-hydroxymethyl-2H-pyridazin-3-one Following the procedure of Example
1(8), 4-carboxy-2-[3-(4-chlorophenyl)grSpyl]-6-(4-fluoro-3-methy
Iphenyl)-2H-pyridazin-3-one was reacted to yield the titte compound as a
yellow oil (yield: 25.2%). 259 1H NMR(400MHz, CDC13)8: 2.16-2.24(2H, m),
2.35(3H, d, J=1.7 Hz), 2.70(2H, t, J=7.3 Hz), 4.28(2H, t, J=7.3 Hz), 4.69(2H,
dd=tkKz),0409,(1bcm) 57.14 (2H, d, J=8. 3 Hz) , 7.23 (2H, d, J=8. 3 HZ) ,
7.55-7.64 (2H, m), 7.64 (1H, s) . 3) Preparation of
2-[3-(4-dfloropHeri)propy |6 {4-flibroi3-arethylphenyl2 . 70 (2H, t, J=7.3
-4-methanesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of
Exampie 1(9)2 2 ¢4 ehiérdpRenyl) propyif-6<¢4-filiord=3-methylphényh 4 2.
-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as a JBilol &ﬂv fyierd”8d 8% 1H NMR@OOM, COCisye: 2 16:2 2aoh My,
2.36(%[)4, d, Jgg.ayz),sg]l(ZH, t, J=7.3 Hz), 3.17(3H, s), 4.28(2H, t, J=7.3
Hz), 5.25(2H, d, J=1.5 Hz), 7.10(1H, m), 7.13(2H, d, J=8.5 Hz), 7.23(2H, d,

J=8.5p Hz) « 1.56:3662H, m), 7.73(1H, t, J=1.2 Hz).

2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),

2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4

-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a yellow oil (yield: 89.8%).

'H NMR (400MHz, CDCls)$d:
2.16-2.24(2H, m), 2.36(3H, d, J=2.0 Hz), 2.71(2H, t, J=7.3
Hz), 3.17(3H, s), 4.28(2H, t, J=7.3 Hz), 5.25(2H, 4, J=1.5
Hz), 7.10(1H, m), 7.13(2H, 4, J=8.5 Hz), 7.23(2H, d, J=8.5
Hz), 7.55-7.66(2H, m), 7.73(1H, t, J=1.2 Hz).

4) Preparation of
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
)—4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),

2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4

-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield the title compound as a yellow oil (yield: 59.2%).



4) Preparation of 2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure
of Example 1(10), 2-[3-(4-chloropherifforopyl]-6-(4-fluoro-3-methylphenyl)-4
-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 59.2%). 260 1H NMR(400MHz, CDC13)8:
2.16-2.23(2H, m), 2.36(3H, s), 2.37(3H, d, J=1.7 Hz), 2.55-2.73 (10H, m) ,
356 K, ([dodwhS HAc ALY (2H, t, J=7.3 Hz), 7.10(1H, m), 7.14(2H, d,
J=8.5 Hz), 7.21(2H, d, J=8.5 Hz), 7.55-7.65(2H, m), 7.69 (1H, s). IR(Neat)
cm': 6521608 (493,1239; 194637555 ) Masgs /3 A68IM+)=470(M#).,
Example 219 Preparation of
2-[3-(2-cHlofophieyiprapyi]-6- @ctddro B-rdethyfpRé) » 4-27 (28, t, J=7.3
nyl)-4-(4-methyl-I-pi erazingl)me%—ZH-péridazin-s -oge 21} Preparatigggof5
i . =8.

4-carbbky-2-[3-(2-ChofBphenylipropyiCe-(A-fiucrd:3lme’ - 2+ (2H:
thylphgnyl)-2Hsyrdazins3-ong, Followipg,the prpcedure of Example 1(6),

IR (Neat) cm™': 1652, 1608, 1493, 1239, 1015, 755.

Mass m/z: 468 (M"), 470(M").

Example 219
Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3
-one
1) Preparation of
4-carboxy-2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-me
thylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6-(4-fluoro-3-methylphenyl) -4-methoxycarbonyl-2H-pyridazin
-3-one and 3-(2-chlorophenyl)-1-propanol methanesulfonate
were reacted to yield a crude product. Without purification,
the crude product was reacted further in accordance with the
procedure of Example 1 (7) toyield the title compoundasayellow
crystalline powder (76.8%).

Melting point: 156-159°C



6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one and
3-(2-chlorophenyl)-1-propanol methanesulfonate were reacted to yield a
crude product. Without purification, tB€lcrude product was reacted further in
accordance with the procedure of Example 1 (7) to yield the title compound
as a yellow crystalline powder (76.8%). Melting point: 156-159C 261 1H
NMR(400MHz, CDC13)8: 2.27-2.35(2H, m), 2.37(3H, d, J=2.0 Hz), 2.88(2H,
t, dr ABrlZ) oS (dct, J37-.3 Hz) , 7.11-7.34 (5H, m) , 7.63-7. 72 (2H, m),
8.60 (1H, s) . 2) Preparation of
2-[3-(2-eMokoptreri)propy |6 {4-flibroi3-arethylphenyl2 . 88 (2H, t, J=7.3
-4-hydroxymethyl-2H-pyridazin-3-one Following the procedure of Example
1(8), M-tarboiy-2:[3-(2-chiotophenyl) gropyt]6-{4-fibratB-methy -7 - 72 (2H,
Iphenyl)-2H-pyridazin-3-one was reacted to yield the titte compound as a
yelloW ail §igid:(38998). 1H NMR(400MHz, CDC13)8: 2.20-2.27(2H, m),
2.%5(%%%8 J2.0 Hz), 2.85(2H, t, J=7.3 Hz), 4.33(2H, t, J=7.3 Hz), 4.71(2H,
d, J=1.

Hiz), *7.06-7.34(5H, m), 7.56-7.64 (2H,m) , 7.65 (1H, s). 3)
Fwepéﬁq@n6§—chlorophenyl)propyl]—6—(4—fluoro—3—methylphenyl
) —4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 38.9%).
'H NMR (400MHz, CDCls)$d:
2.20-2.27(24H, m), 2.35(3H, d, J=2.0 Hz), 2.85(2H, t, J=7.3
Hz), 4.33(2H, t, J=7.3 Hz), 4.71(2H, d, J=1.2 Hz),
7.06-7.34(5H, m), 7.56-7.64(2H,m), 7.65(1lH, s).
3) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as a brown oil (yield: 92.5%).
'"H NMR (400MHz, CDCl3)d:

2.20-2.27(2H, m), 2.36(3H, d, J=1.7 Hz), 2.85(2H, t, J=7.1



2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
-4-methanesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of
Example 1(9), 2-[3-(2-chlorophenyl)ptépyl]-6-(4-fluoro-3-methylphenyl)-4
-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as a brown oll (yield: 92.5%). 1H NMR(400MHz, CDC13)8: 2.20-2.27(2H, m),
2.36(3H, d, J=1.7 Hz), 2.85(2H, t, J=7.1 262 Hz), 3.17(3H, s), 4.33(2H, t,
J=7.1uHy), 5.2(2B 0, IF1.2 . BlZz) 2A.0 %7 .34(BH, my)) 7.50-7765@H am)J#17.3
(1H, s). 4) Preparation of
2-[3-(2=¢hlorogtierylfptdpitl]-6+(4-fluofs-3/methidphenyl, 7.75(1H, s).
-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure
of*Ex&rrpike 16£0)°2-93-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl)-4
-methanesuIfonyloxymethyl -2H- pyrldazm -3-one was reacted to %:eld the title

compouhd &§ a%l%WBﬁ?%%H %%335?]) 1 NMR(466NHz, H(?IB Hgygenyt
TS A0 L D 2 RS

2.85(HtJ7 15 HZ 73H z)

7.07-7.35:(5H. ) nd 58 61H B)o 1765 (iH ) m?1 22 (KHo$) lR(Neat) em-1:
1652, 1608, 1456, 1238, 1015, 753.

2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4

-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield the title compound as a yellow oil (yield: 66.7%).

"H NMR (400MHz, CDCl3)d:
2.17-2.26(2H, m), 2.34(3H, s), 2.36(3H, d, J=2.0 Hz),
2.50-2.68(8H, m), 2.85(2H, t, J=7.6Hz), 3.58(2H, 4, J=1.5
Hz), 4.32(2H, t, J=7.3 Hz), 7.07-7.35(5H, m), 7.58(1H, m),
7.65(1H, m), 7.72(1H, s).

IR (Neat) cm™': 1652, 1608, 1456, 1238, 1015, 753.

Mass m/z: 468 (M"), 470(M").

Example 220
Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3
-one dihydrochloride
Following the procedure of Example 4,

2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4



Mass m/z: 468(M+), 470(M+). Example 220 Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-I-piperazinyl)methyl-2ERpyridazin-3 -one dihydrochloride
Following the procedure of Example 4,
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl)-4 263
-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield the
title( conporund-as-colerlessflakesyiele -6210%) » Mekingoint230:236C
1H NMR (400MHz, DMSO-d6) 8 : 2.08-2.16 (2H, m) , 2.32 (3H, s), 2 .79 (2H,
t, d=dcBddz) o 2.811(BHhes) 1 B120<®@BB(LOH am ¥ 9423 2+, £13KA.6 (Hzp 1 a:
.20-7 .32 (3H, m), 7.38-7.39(2H, m), 7.41 (1H, s), 7.71(1H, m), 8.27 (1H,
bray.-[R(KBr) cm-1: 3301, 2984, 1651, 1608. Example 221 Preparation of

2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
n;?%)a-ht(ﬂ@ﬁ}éfﬁﬁlrﬂi?ﬁipg?’é)ziﬁélﬁnéethyl-ZH-pyridazin-3 -one
)

'H NMR (400MHz, DMSO-d¢)d :
2.08-2.16(2H, m), 2.32(3H, s), 2.79(2H, t, J=7.6Hz), 2.81 (3H,
s), 3.20-3.63(10H, m), 4.23(2H, t, J=7.6 Hz), 7.20-7.32(3H,
m), 7.38-7.39(2H, m), 7.41(1H, s), 7.71(1H, m), 8.27(1H,
brs) .

IR (KBr) cm™*: 3301, 2984, 1651, 1608.

Example 221
Preparation of
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3
-one
1) Preparation of
4-carboxy-2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-me
thylphenyl) -2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 3-(3-chlorophenyl)-1-propanol methanesulfonate
were reacted to yield a crude product. Without purification,

the crude product was reacted further in accordance with the



1) Preparation of 4-carboxy-2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-me
thylphenyl)-2H-pyridazin-3-one Following the procedure of Example 1(6),
6-(4-fluoro-3-methylphenyl)-4-methoxy&arbonyl-2H-pyridazin -3-one and
3-(3-chlorophenyl)-1-propanol methanesulfonate were reacted to yield a
crude product. Without purification, the crude product was reacted further in
accordance with the 264 procedure of Example 1 (7) to yield the title

cenpeyadas @t yellovp rrystalline pawdar{i{9.4 %) Melting poink s14 7206,
1H NMR(400MHz, CDC13)8: 2.26-2.33(2H, m), 2.37(3H, d, J=2.0 Hz),
2.7502Hat, Ue3rHeilet .42 2H 50, J=7.3 Hz) , 7.06-7.22 (5H, m), 7.63-7 .70
(2H, m), 8.58 (1H, s). 2) Preparation of

28 3gHorsphiehyl)ptdpyl-8-(@-fluoro-3-methylphenyl
-4-hydroxymethyl-2H-pyridazin-3-one Following the procedure of Example
1(§§,Nm%gﬂ9(9w¥?l[3- “aldtophenyl)propyl]-6-(4-fluoro-3-methy

e EAL e g el et GUTHRAN 99
Hz), 4.42(2H, t, J=7.3 Hz), 7.06-7.22(5H, m), 7.63-7.70(2H,
m), 8.58(1lH, s).

2) Preparation of
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 51.8%).
'H NMR (400MHz, CDCls)$d:
2.18-2.26(2H, m), 2.36(3H, d, J=2.0 Hz), 2.72(2H, t, J=7.6
Hz), 4.30(2H, t, J=7.3 Hz), 4.70(2H, s), 7.07-7.22(5H, m),
7.55-7.63(2H,m), 7.64(1lH, s).
3) Preparation of
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4

-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the



2.18-2.26(2H, m), 2.36(3H, d, J=2.0 Hz), 2.72(2H, t, J=7.6 Hz), 4.30 (2H, t,
J=7.3Hz),4.70 (2H, s), 7.07-7 .22 (5H, m) , 7.55-7.63 (2H,m) , 7.64 (1H, s).
3) Preparation of 2-[3-(3-chlorophenyd#ropyl]-6-(4-fluoro-3-methylphenyl
-4-methanesulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of
Example 1(9), 2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl)-4
-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the 265 title
caimpound asoa brawaoik(yeldi8604%). (HHNMR 00N IHZz, CDC13)8:
2.20-2.26(2H, m), 2.36(3H, d, J=1.7 Hz), 2.71(2H, t, J=7.6 Hz), 3.17(3H, s),
4.30(@kR tADEFHZHZ) 525(3H, d, J=1.2 HZz), 7.07-7.22(5H, m),
7.55-7.64(2H, m), 7.73(1H, s). 4) Preparation of
2-[3-(3-élofoptieriipidby 64 fiorai3-rethyighenyl2 - 71 (2H, t, J=7.6
)4-(4-methyl- Ié)lperazmxl)meth%l -2H- p¥r|dazm -3-one FoIIowmz%the > ge1.2

procétflre of Example (10§, 1 Hz),
2-[3-(3;6 hlo?oW?enyl)ﬂce%MI] -6-(4-flyorg-3-methylphenyl)-4,

-methanésulfonyloxymethyl-2H-pyridazin-3-one was reacted o yle'ld e title
compeupgdas.a ygHow:oil (yield: 56.2%). 1H NMR(400MHz, CDC13)8:
2.17-2.25(2H, m), 2.36(3H, s), 2.37(3H, s), 2.55-2.68(8H,

2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
)4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil (yield: 56.2%).
'H NMR (400MHz, CDCls)$d:
2.17-2.25(2H, m), 2.36(3H, s), 2.37(3H, s), 2.55-2.68(8H,
m), 2.71(2H, t, J=7.6Hz), 3.57(2H, d, J=1.2 Hz), 4.28(2H
t, J=7.3 Hz), 7.07-7.22(5H, m), 7.57(1H, m), 7.64(1lH, m),
7.70(1H, s).
IR (Neat) cm™': 1652, 1607, 1456, 1239, 1015, 755.

Mass m/z: 468 (M"), 470(M").

Example 222
Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-

methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one



m), 2.71(2H, t, J=7.6Hz), 3.57(2H, d, J=1.2 Hz), 4.28(2H, t, J=7.3 Hz),
7.07-7.22(5H, m), 7.57(1H, m), 7.64(1H, m), 7.70 (1H, s). IR(Neat) cm 1:
1652, 1607, 1456, 1239, 1015, 755. Rf&ss m/z: 468 (M+) , 470 (M+) .
Example 222 Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-
methyl-1-piperazinyl)methyl-2H-pyridazin-3-one 266 1) Preparation of
4-tarbexp2r(#-chlarelyenzyl)-6-(4-fluoro-3-methylphenyl -2H-pyridazin-3-one
Following the procedure of Example 1(6),
6-(4-flucre=derethytphenyi)4mbthoxytartsonyl-2Hpyridazime 8lonehady 1
4-chlorobenzyl chloride were reacted to yield a crude product. Without
purifiéatioh,Rké tadé prédaefwas reacted further in accordance with the
procedure of Example 1(7) to yield the title compound as a pale yellow

crystallind PowdEH g46-B56)° M&iGRG poift” 21976250.5¢ °1H NMR(400MHz,
CROA AT SR S . L8 48501

—-3-one and 4-chlorobenzyl chloride were reacted to yielda crude

product. Without purification, the crude product was reacted

further in accordance with the procedure of Example 1(7) to
yield the title compound as a pale yellow crystalline powder

(46.5%) .

Melting point: 219.5-220.5°C

'H NMR (400MHz, CDCls)$d:
2.37(3H, d, J=1.7 Hz), 5.48(2H, s), 7.14(1H, dd, J=8.8, 8.8
Hz), 7.35(2H, 4, J=8.3 Hz), 7.46(2H, d, J=8.3 Hz),
7.63-7.70(2H, m), 8.62(1H, s), 13.90(1H, brs).

IR (KBr) cm™': 1745, 1634, 1561, 1493, 1475, 1245, 806.

2) Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydrox
ymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),

4-carboxy-2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl) -2

H-pyridazin-3-one was reacted to yield the title compound as

a slightly-yellow needles (yield: 23.3%).

Melting point: 157.1-158.3°C



7.63-7.70(2H, m), 8.62 (1H, s), 13.90 (1H, brs). IR(KBr) cm 1: 1745, 1634,
1561, 1493, 1475, 1245, 806. 2) Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methyfghenyl)-4-hydrox
ymethyl-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-carboxy-2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-2
H-pyridazin-3-one was reacted to yield the title compound as a

slightlyryelownneedles (yield: .23.3%). Melting point: 157.1-158.3C 267 1H
NMR(400MHz, CDC13)8: 2.35(3H, d, J=2.0 Hz), 4.70(2H, s), 5.36(2H, s),
7.09 @5 defil J=8. 878 Hz}) /.31 (2K d, J=B.3HD¢6, (242 (2H, d,-I=8.8H,
Hz), 7.56-7.65(2H, m), 7.67 (1H, s). IR(KBr) cm-1: 3422, 1645, 1604, 1508,
1459992394 091,810 Mass -tz B iv+);- 860 (V). 3)-Prepafatidn of 8 - 3
2-(4-ch|orobenz%;]1)-62-%1-ﬂuoro-3-methglphenyl)-4-methan

esulf&lrﬁ}l()xgm% )7I -b%/ﬁlidalﬂfrfsjo‘ne lﬁ%ﬂo\/\/ﬁ%g the procedure of Example

P s cRiprabeievl O orpe et WiRhenyk g MY XYMy o1 819,
thy é dazin c61 I

H-pyri -3-one ‘was redcted toyield the title' compound as pale

yellow needlesstyield: 89. 3% -(v)

3) Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-methan
esulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydroxyme
thyl-2H-pyridazin-3-one was reactedtoyieldthe title compound

as pale yellow needles (yield: 89.1%).

Melting point: 131.8-132.7°C

'H NMR (400MHz, CDCls)$d:
2.36(3H, 4, J=2.0 Hz), 3.15(3H, s), 5.25(2H, 4, J=1.5 Hz),
5.36(2H, s), 7.10(1H, dd, J=9.0, 9.0 Hz), 7.31(2H, d, J=8.3
Hz), 7.42(2H, 4, J=8.3 Hz), 7.55-7.63(2H, m), 7.76(1lH, s).

IR(KBr) cm': 1661, 1618, 1352, 1165, 877.

Mass m/z: 436 (M"), 438(M").

4) Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),



Melting point: 131.8-132.7C 1H NMR(400MHz, CDC13)8: 2.36(3H, d, J=2.0
Hz), 3.15(3H, s), 5.25(2H, d, J=1.5 Hz), 5.36 (2H, s ), 7.10 (1H, dd, J=9. 0,
9.0Hz),7.31(2H,d, J=8.3 Hz), 74¥ (2H, d, J=8.3 Hz) , 7.55-7.63 (2H, m)
, 7.76 (1H, s) IR(KBr) cm 1: 1661, 1618, 1352, 1165, 877. Mass m/z
436(M+), 438(M+). 4) Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-met
hyl-l-piperazinyipaethyl2H-pyridazin3«ore-etowinghthe,procedise @fne su
Example 1(10), 268
2-{4chjdrobenzyl) s6-(4fluoyo-Bimwethylpheny|)wmetranesy to yield the
Ifonyloxymethyl-2H-pyridazin-3-one was reacted to yield the title compound
as paleeySIfsn Hieedlles (Viekr 58579) "M pointy1333:138.8C )1H
NMR%%%MHZ,. CDC13)8: 2.35 (3H, d, J=2. 0 Hz) , 2.43 (3H, s) , 2..70 (8H,
bfé§L 388 (PRI =1 2 Az} 28:352H, s) , 7.10 (1H, dd, J=8.8, 8.8 HZ) ,

3 (2H, d, J=8.3 Hz), 7.59 (1H, m), 7.62 (1H, dd,

7. . d. 1=8.3Hz). 7.
ﬁﬁﬁdfﬁ&%mﬁ%@ R(KBr) cm 1: 2798, 1655, 1606, 1492, 1235,
116651304 3Mags muz: 440N +), 442(M). Example 228, brs), 3.58 (28,

d,J=1.2Hz), 5.35(2H, s), 7.10(1H, dd, J=8.8, 8.8Hz), 7.30(2H,
d, J=8.3 Hz), 7.43(2H, d, J=8.3 Hz), 7.59(1H, m), 7.62(1H,
dd, J=7.3, 2.0 Hz), 7.71(1H, s).

IR (KBr) cm™': 2798, 1655, 1606, 1492, 1235, 1166, 1104.

Mass m/z: 440 (M%), 442 M").

Example 223
Preparation of
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-methyl
-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted toyield
the title compound as a colorless crystalline powder (yield:
88.5%) .
Melting point: 246.4-249.7°C (dec.)

'H NMR (400MHz, DMSO-dg)d :



Preparation of 2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following the
procedure of Example 4, 269
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-methyl
-1-piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 88.5%) . Melting point:
246.4249.7Gi(deg.) HMNNR(400MHz,.DMEA,d®)8s 2694288 (BH, Shrs) ,
2.82(3H, s), 3.17(8H, brs), 4.09(2H, brs), 5.36 (2H, s), 7 .30 (1H, dd, J=9. 0,
9. 0 Hz)36/.22,(4MH; 8)- 3P (16 (1, dv)9 784918 Hdd,, JE743,(212, H2), 8.341H,
S). IR(KBr) cm-1: 1654, 1612, 1505. Mass m/z: 440(M"), 442(M+). Example
224 Prepdrafidnidt: 292-chlorobenZA/iX6{a fucteo3-Méthyfphenyl)-4-(4-
methyl-I- plperaglnyl)methyl -2H-pyridazin-3-one 1) Preparation of

R 5556) 25(2- chl&r%%%hz%léz -(4- Fiudro-3- -methylphenyl -2H-pyridazin-3-one

Mass m/z: 440 (M), 442(M").

Example 224
Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl
) -2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 2-chlorobenzyl chloride were reacted toyielda crude
product. Without purification, the crude product was reacted
further in accordance with the procedure of Example 1(7) to
yield the title compound as pale yellow needles (76.4%).
Melting point: 185.1-185.9°C
'H NMR (400MHz, CDCls)$d:
2.34(34, s), 5.67(2H, s), 7.10(1H, dd, J=8.8, 8.8 Hz),
7.25-7.35(3H, m), 7.46(1H, m), 7.62(1H, m), 7.65(1H, d, J=7.3

Hz), 8.66(1H, s), 13.92(1H, s).



Following the procedure of Example 1(6),
6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one and
2-chlorobenzyl chloride were reacted #@%ield a crude product. Without
purification, the crude product was reacted further in accordance with the
procedure of Example 1(7) to yield the title compound as pale yellow
needles (76.4%). Melting point: 185.1-185.9C 1H NMR(400MHz, CDC13)8:
2.84(3Hr ), &67:(2H; 5), 7 1BEH,1d4,5)-8.87 8,8 Hz},07.25-7.35 (3H, m) ,
7.46 (1H, m), 7.62 (1H, m), 7.65 (1H, d, J=7.3 Hz), 8.66(1H, s), 13.92(1H,
SN276 IR(KBrem(¥: 175174688, 1565, 1472, 1239. Mass m/z: 372(M+),
374(M+). 2) Preparation of
242-dhiGRbEnZYH6-p4-fluoro-3-methylphenyl)-4-hydrox
ymethyl-2H-pyridazin-3-one Following the procedure of ExamE)Ie 1(8),
4-carboxy-2-(2-ChIBrGBENZY)-B-(U o2 3 matiyihanyljren v L) —4-fydrox
H-pyridazin-3-one was reacted tg yield the title compound as pale yellow
needt‘é%%?é%: gl.é%/‘é)]fll\eﬁ%ﬁih% goiﬁﬁemg.o-mg.?c 1H NMR(400MHz,
CDC13)8:2:32(3H I, =l § HR)e 4:73(2b4 52 H12),(8,55(2H, ),

4-carboxy-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl) -2
H-pyridazin-3-one was reacted to yield the title compound as
pale yellow needles (yield: 21.3%).

Melting point: 149.0-149.7°C

'H NMR (400MHz, CDCls)$d:
2.32(3H, 4, J=1.7 Hz), 4.73(2H, d, J=1.2 Hz), 5.55(2H, s),
7.06(1H, dd, J=8.8, 8.8 Hz), 7.15-7.26(3H, m), 7.40(1H, m),
7.57(1H, m), 7.62(1H, dd, J=7.3, 2.2 Hz), 7.73(1H, t, J=1.2
Hz) .

IR(KBr) cm™': 3409, 1668, 1652, 1506, 1446, 1241.

Mass m/z: 358 (M"), 360(M").

3) Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-methan
esulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydroxyme
thyl-2H-pyridazin-3-one was reactedtoyield the title compound

as slightly-yellow needles (yield: 82.1%).



7.06 (1H, dd, J=8.8, 8.8 Hz), 7.15-7.26(3H, m), 7.40 (1H, m), 7.57 (1H, m),
7.62 (1H, dd, J=7.3, 2.2 Hz) , 7.73 (1H, t, J=1.2 HZz) . IR(KBr) cm 1: 3409,
1668, 1652, 1506, 1446, 1241. Mass?ml/z: 358 (M+) , 360 (M+) . 3)
Preparation of 2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-methan
esulfonyloxymethyl-2H-pyridazin-3-one Following the procedure of Example
1(9), 2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydroxyme
thylk-2Hrpyridazint3-ongwvas reacted-to yield the title compound as
slightly-yellow needles (yield: 82.1%). 271 Melting point: 142.3-143.0C 1H

NMR@GOM B2 CAB8)8::283(3H, d, J=1.7 Hz), 3.16(3H, s), 5.29(2H, d,
J=1.2 Hz), 5.56(2H, s), 7.07 (1H, dd, J=8.8, 8.8 Hz) , 7.19-7.28(3H, m), 7.42
(1H, MY T HE (B, i), 7.60701H3 dd 0 I=1.3,52.2 AzY 2 1484 (8H,IS) - IR {€Br)
cm-1: 1659, 1618, 1613, 1355, 1166, 1034. Mass m/z: 436(M+) 438%M-;2). 4)
t 4

Preparation of ZS-EZ-c7h'l8Pogéhzﬂf-'a-fﬁtlu%’rog’s-%ﬁ)\ylp7h' T)7-4-2(§f-(r?1

7.42(1H, m), 7.56(1H, m), 7.60(1H, dd, J=7.3, 2.2Hz), 7.81 (1H,
s).

IR(KBr) cm™': 1659, 1618, 1613, 1355, 1166, 1034.

Mass m/z: 436 (M"), 438(M").

4) Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-methanesu
lfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as pale yellow needles (yield: 53.4%).

Melting point: 149.7-150.9°C

'"H NMR (400MHz, CDCl3)d:
2.33(3H, d, J=1.7 Hz), 2.38(3H, s), 2.61(4H, brs), 2.68(4H,
brs), 3.61(2H, d, J=1.5Hz), 5.55(2H, s), 7.06(1H, dd, J=8.8,
8.8Hz), 7.17-7.26(3H, m), 7.41(1H, m), 7.56(1H, m), 7.62 (1H,
dd, J=7.1, 2.0 Hz), 7.77(1lH, s).

IR (KBr) cm*: 2792, 1659, 1618, 1611, 1504, 1285, 1237, 1170.

Mass m/z: 440 (M"), 442 (M").



hyl-I-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure of
Example 1(10), 2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-methanesu
Ifonyloxymethyl-2H-pyridazin-3-one W& reacted to yield the title compound
as pale yellow needles (yield: 53.4%). Melting point: 149.7-150.9C 1H
NMR(400MHz, CDC13)8: 2.33 (3H, d, J=1.7 Hz) , 2.38 (3H, s) , 2.61 (4H,
brs) , 2.68 (4H, brs), 3.61 (2H, d, J=1 .5 Hz) , 5.55 (2H, s) , 7.06 (1H, dd,
JF&Bp88H2); 7.17-7.26(3H,m), 7.41(1H,m), 7.56(1H,m), 7.62(1H, dd,
J=7.1, 2.0 Hz), 7.77(1H, s). IR(KBr) cm-1: 2792, 1659, 1618, 1611, 1504,
1285, 12FEPErGt Massom/z: 440 (M+) , 442 (M+) . 272 Example 225
Preparation of 2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-
methyl-I-gipéraihyipnela2H-byfidazin-3tsHe dinjdlochiorde Ebllowing the

procedure of Example 4, . . .
2-(2-chlofSBenzy) 6 Akt 6 3 eR§iphenyh g A mehgt » 3 -one

-1-piperazinl¥l g1eth I-2H-pyridazin-3-one was reacted to yield the title
compoun(cjilasi)a%?iaﬁ%lg-ryle%w crystalline powder (yield: 78.1%).

Following the procedure of Example 4,
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-methyl
-l-piperazinyl)methyl-2H-pyridazin-3-onewas reactedtoyield
the title compound as a slightly-yellow crystalline powder
(yield: 78.1%).

Melting point: 191-202°C (dec.)

'H NMR (400MHz, CDs0D)3 :
2.31(3H, 4, J=1.7 Hz), 3.01(3H, s), 3.68(8H, brs), 4.40(2H,
s), 5.57(2H, s), 7.12(1H, dd, J=8.8, 8.8 Hz), 7.27-7.35(3H,
m), 7.46(1H, m), 7.72(1H, m), 7.77(1H, d, J=7.1Hz), 8.40(1H,
s) .

IR(KBr) cm™': 1656, 1612, 1504, 1446, 1128.

Mass m/z: 440 (M"), 442 (M").

Example 226
Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-[3-
(4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one

1) Preparation of



Melting point: 191-202C (dec.) 1H NMR (4 0 OMHz, CD30D) 8 : 2.31 (3H, d,
J=1.7 Hz) , 3.01 (3H, s), 3.68 (8H, brs) , 4 .40 (2H, s),5.57 (2H, s), 7.12
(1H, dd, J=8. 8, 8. 8 Hz) , 7 .27-7.35 BH, m), 7.46 (1H, m) , 7.72 (1H, m) ,
7.77 (1H, d, J=7.1 Hz) , 8.40 (1H, S). IR(KBr) cm 1: 1656, 1612, 1504, 1446,
1128. Mass m/z: 440 (M+) , 442 (M+) . Example 226 Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-[3-

(4-methyl-bppesazinyh propyl-2H-pyidazin-3-one (1) Prepatativmeft4d ph
4-bromomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylph
enyl)2H-pyridaziry 3otz FoltGwingethe procedure of Example 211(1),
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydroxyme
thyl-2H-pyRdaziii3dnelvas FeaEEH® yiéld theriité cémpbund as

sliatlj_\‘tl -yellow needles (yield: 46.2%). Melting point: 113-115C 1H

OOMEAZCBBEY3)8: 9 44 (347 A7 3=2 T HLY 1450 2H Td 1YET 98 |
SR Pl LALLM, A9 I8.8. 8 BHEL oy (813423 By L4515 0)
as slightly-yellow needles (yield: 46.2%).
Melting point: 113-115°C
'H NMR (400MHz, CDCls)$d:
2.33(3H, d, J=2.0 Hz), 4.50(2H, 4, J=0.98 Hz), 5.75(2H, s),
7.07(1H, dd, J=8.8, 8.8 Hz), 7.21-7.25(3H, m), 7.42(1H, m),
7.51-7.61(2H,m), 7.83(1lH, t, J=0.98 Hz).
2) Preparation of
2-(2-chlorobenzyl)-4-[2,2-di (tert-butoxycarbonyl)ethyl]
-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 211 (2),
4-pbromomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylpheny
1) -2H-pyridazin-3-one was reacted to yield the title compound
as a yellow oil (yield: 88.4%).
'H NMR (400MHz, CDCls)$d:
1.41(18H, s), 2.31(3H, d, J=1.7 Hz), 3.14(2H, d, J=7.8 Hz),
3.87(1H, t, J=7.8 Hz), 5.54(2H, s), 7.04(1H, dd, J=8.8, 8.8
Hz), 7.14-7.24(3H, m), 7.40(1H, m), 7.48-7.56(2H, m),
7.57(1H, s).

3) Preparation of



7.51-7.61 (2H,m) , 7.83 (1H, t, J=0.98 Hz). 2) Preparation of
2-(2-chlorobenzyl)-4-[2,2-di(tert-butoxycarbonyl)ethyl]
-6-(4-fluoro-3-methylphenyl)-2H-pyridd#n-3-one Following the procedure of
Example 211(2),
4-bromomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylpheny 1)
-2H-pyridazin-3-one was reacted to yield the title compound as a yellow oil
(yieldz 8824%) rHd:-NMBR{G0PMHZ,,CD13)85dn 4% 1(1186; 8) - 213 £3H3 et
J=1.7 Hz), 3.14 (2H, d, J=7. 8 Hz) , 3.87 (1H, t, J=7 .8 Hz) , 5.54 (2H, s),
7.04 (1H pdenI=8.-8, 18 & Hzk 7i14-F-248H, m), 7.40(1H, m), 7.48-7.56(2H,
m), 7.57 (1H, s). 3) Preparation of 274
4-(2-carbdRyePyHeL (Sieh| oYebenZyhee-p4-fadrs Bl met L L (3

hylphenyl)-2H-pyridazin-3-one Followmg the procedure of Example 1(3 ,
25 TR0 13 2 Ao B BBy Gt s 1) er 11

(4 -fluarp-3-methy n rld n -3-one was r acted to_yield the titl
cor?l]p%%)n?i?s K4 y”e!O 8%%&&?? R o0 AR N R?4OOM%/-|zeéBtCeé’§c8

2. 31634, dnd=1i% iz) 283 aHnt2176:8,d2) 2,982kt 456.81H2),5559(3H,
s), 7.05(1H, dd, J=9.0, 9.0 Hz),

'H NMR (400MHz, CDCls)$d:

2.31(34, 4, J=1.7 Hz), 2.81(2H, t, J=6.8 Hz), 2.98(2H, t,
J=6.8 Hz), 5.55(2H, s), 7.05(1H, dd, J=9.0, 9.0 Hz),
7.16-7.25(34H, m), 7.41(1H, m), 7.50-7.57(2H, m), 7.59(1lH
s) .

4) Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(3-hyd
roxypropyl) -2H-pyridazin-3-one

Following the procedure of Example 1(8),

- (2-carboxyethyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-methyl
phenyl) -2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow oil (yield: 77.2%).

'H NMR (400MHz, CDCls)$d:
1.88-1.95(2H, m), 2.32(3H, d, J=1.5 Hz), 2.82(2H, t, J=7.1
Hz), 3.63(2H, t, J=6.8 Hz), 5.56(2H. s), 7.05(1H, dd, J=8.8,
8.8 Hz), 7.25-7.28(3H, m), 7.41(1H, m), 7.55-7.60(2H, m),
7.56(1H, s).

5) Preparation of



7.16-7.25(3H, m), 7.41(1H, m), 7.50-7.57(2H, m), 7.59(1H, S). 4)
Preparation of 2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(3-hyd
roxypropyl)-2H-pyridazin-3-one FolloWit¥g the procedure of Example 1(8),
4-(2-carboxyethyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-methyl
phenyl)-2H-pyridazin-3-one was reacted to yield the title compound as a pale
yellow oil (yield: 77.2%). 1H NMR(400MHz, CDC13)8: 1.88-1.95(2H, m),
2.32(3H( ; IF 1 bzgn2.82( 2l t,4)= 7. ko HZ) 3 363 ¥2Hph kbl 8-Hz) 3 Snbft
(2H. s), 7.05 (1H, dd, J=8. 8, 8.8 Hz), 7.25-7.28(3H, m), 7.41(1H, m),
7.55-7160{2H] ) vI S6y(idrs)! by Pieparatibnzoh2 5 one
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(3-met
hanesulfdtRASRYPropy ) TH D RRZH-3-6re FoABWTY the’ brocedure of
Example 1(9), 2-(2-chIorobenzyllg-G-(4-fIuoro-3-meth Iphegé/QA-f-hydrox
S

ypropySH PR 3Lore Wastreaeted o Jfeit YHE Y cdmpotiid 4SHO*
g%%,g_{}éygqf_gpgg% 2-_é{'&’-\'é",{.f%‘g%'\la"erga%%%é)geoz-%éé%él%'é" Me1e

compound as a yellow oil (yield: 97.0%).

'H NMR (400MHz, CDCls)$d:
2.14-2.21(2H, m), 2.32(3H, 4, J=1.7 Hz), 2.81(2H, t, J=7.1
Hz), 3.02(3H, s), 4.30(2H, t, J=6.1Hz), 5.54(2H.s), 7.05(1H,
dd, J=8.8, 8.8 Hz), 7.17-7.25(3H, m), 7.41(1H, m),
7.53-7.62(2H, m), 7.58(1H, s).

6) Preparation of
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-[3-(4-
methyl-1l-piperazinyl)propyl]-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (3-methan
esulfonyloxypropyl) -2H-pyridazin-3-one was reacted to yield

the title compound as a yellow oil (yield: 75.9%).

'H NMR (400MHz, CDCls)$d:
1.84-1.95(2H, m), 2.32(3H, brs), 2.33(3H, s),
2.45-2.58(8H,m), 2.70(2H, t, J=7.8 Hz), 3.26(2H, t, J=4.9
Hz), 5.54(2H. s), 7.05(1H, dd, J=8.8, 8.8 Hz), 7.15-7.23(3H,
m), 7.40(1H, m), 7.51(1H, s), 7.53-7.59(2H, m).

IR (Neat) cm™': 1655, 1608, 1447, 1239, 1014, 754.



Hz),3.02 (3H,s), 4 .30 (2H, t, J=6. 1 Hz) , 5.54 (2H. s) , 7.05 (1H, dd,
J=8.8, 8.8 Hz), 7.17-7.25(3H, m), 7.41(1H, m), 7.53-7.62(2H, m), 7.58 (1H,
s). 6) Preparation of 2-(2-chlorobenzyfi€6-(4-fluoro-3-methylphenyl)-4-[3-(4-
methyl-1-piperazinyl)propyl]-2H-pyridazin-3-one Following the procedure of
Example 1(9), 2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(3-methan
esulfonyloxypropyl)-2H-pyridazin-3-one was reacted to yield the title
compound-as ayellnw pil {yield:'75.9%). 1H NMR(400MHz, CDC13)8:
1.84-1.95(2H, m), 2.32(3H, brs), 2.33(3H, s), 2.45-2.58(8H,m), 2.70(2H, t,
J=7.8 Hz), 3.26(2H, t, J=4.9 Hz),5.54 (2H.s), 7.05 (1H, dd, J=8.8, 8.8
Hz) , 7.15-7.23 (3H, m), 7.40 (1H, m), 7.51 (1H, s), 7.53-7.59(2H, m).
|R{RREER)-en’t: 71655, 1608, 1447, 1239, 1014, 754. 276 Mass m/z: 468 (M+) ,

470 (M+) . Example 227 Preparation of
4-(3-aminoprBpy-2- & cRiorobenzyl)-6-(4-fluoro-3-m

ethylphenyD):3H:idazin.z;one, Folowing, the, procerure of Example24(4)
2-(2-chlorobenzy -él-?g-]%luoro-S-me ylp eny8—4-?§-methan
ethylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (3-methan
esulfonyloxypropyl) -2H-pyridazin-3-one was reacted to yield
a crude product. Without purification, the crude product was
reacted further in accordance with the procedure of Example
24 (2) to yield the title compound as a slightly-yellow
crystalline powder (yield: 43.9%).
Melting point: 80-85°C
'H NMR (400MHz, CDCls)$d:
1.85-1.95(2H, m), 2.31(3H, d, J=1.7 Hz), 2.74(2H, t, J=7.8
Hz), 2.85(2H, t, J=6.8 Hz), 5.54(2H. s), 7.04 (1H, dd, J=8.8,
8.8 Hz), 7.15-7.24(3H, m), 7.40(1H, m), 7.56(1H, s),
7.58-7.59(2H, m).
IR(KBr) cm™': 3425, 1652, 1607, 1445, 1238, 1039, 749.

Mass m/z: 385(M"), 387 (M").

Example 228

Preparation of



esulfonyloxypropyl)-2H-pyridazin-3-one was reacted to yield a crude product.
Without purification, the crude product was reacted further in accordance
with the procedure of Example 24(2)4®%ield the title compound as a
slightly-yellow crystalline powder (yield: 43.9%). Melting point: 80-85C 1H
NMR(400MHz, CDC13)8: 1.85-1.95(2H, m), 2.31(3H, d, J= 1.7 Hz), 2.74(2H,
t, J=7.8 Hz), 2.85 (2H, t, J=6. 8 Hz) , 5.54 (2H. s) , 7.04 (1H, dd, J=8. 8, 8.8
Hz), 7.1547.23 @i i) p 7 A1 H; M) ( 7-26(1d, 8)e nfz 589 769 (2H £m) olR(KB 1)
cm 1: 3425, 1652, 1607, 1445, 1238, 1039, 749. Mass m/z: 385 (M+) , 387
(M+) . Exanipte 228 Riepatationof @/Z/in-3-one hydrochloride
4-(3-aminopropyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-m

ethylpher§)- 2 PpyidaZ1R-R6RESV 6 cRIbricaFeliBwing the procedure of
Example 4, 4-(3-aminoprop)(I -2-(2-chlorobenzyl)-6- 4-f|uoro-3-methyIE

hényl) 2R p)AEaZRY3-bre was FRASEY R VigH the tife ‘Compund &4 pake

. C o . L i
Drgun, epvsigline powder, (Vield;, 35299)- Melting Peint; 181165 1H MR 4
0 OMHz, CD :
compound as a pale brown crystalline powder (yield: 55.9%).
Melting point: 161-165°C
'H NMR (400MHz, CDsOD)3$ :
1.98-2.06(2H, m), 2.30(3H, brs), 2.77(2H, t, J=7.8 Hz),
3.00(2H, t, J=7.6 Hz), 5.56(2H. s), 7.10(1H, dd, J=9.0, 9.0
Hz), 7.19(1H, m), 7.24-7.33(2H, m), 7.45(1H, m), 7.67 (1H,

m), 7.72(1H, m), 7.94(1H, s).

IR (KBr) cm™': 3435, 1644, 1602, 1445, 1240, 1040, 748.

Example 229
Preparation of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl) -4-(4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-
one
1) Preparation of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-methoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),

6-(4-fluoro-3-methylphenyl) -4-methoxycarbonyl-2H-pyridazin



1.98-2.06(2H, m), 2.30(3H, brs), 2.77(2H, t, J=7.8 Hz), 3.00 (2H,t,J=7 .6
Hz), 5.56 (2H. s), 7.10 (1H, dd, J=9. 0, 9. 0 Hz), 7.19 (1H, m), 7.24-7.33
(2H, m) , 7.45 (1H, m) , 7.67 (1H, m)27872 (1H, m), 7.94 (1H, s). IR(KBr) cm
1: 3435, 1644, 1602, 1445, 1240, 1040, 748. Example 229 Preparation of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl)-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3- one 1) Preparation of

2-[2-(3rchlarophenyb et 6 (4rikuaroy 3-meathylphemihnesul fonate were
-4-methoxycarbonyl-2H-pyridazin-3-one Following the procedure of Example

1(63 2 6= (4 fhgay 0 <S-netleytphiersyBedumethdrycaredy @ H-pyridazid 27814 :
-3-one and 2-(2-chlorophenyl) ethanol methanesulfonate were reacted to
yiefd the) title compound as apale yellow solid (yield: 59.8%) . 1H
NMR(400MHz, CDC13)8: 2,32(3H, s), 3.33(2H, t, J=7.3 Hz), 3.99(3H, s),
4.5803HR (¢ 925 HAPF B3AH, dd, J=8.8, 8.8 Hz), 7.14-7.27(3H, m),

7.34-7.44(3K, M), 8.19 (1K, 5). 2) Preparafion of 5 o5 (35, ), 4.58(2n,

t, J=7.3 Hz), 7.05(1H, dd, J=8.8, 8.8 Hz), 7.14-7.27(3H,
m), 7.34-7.44(3H, m), 8.19(1H, s).

2) Preparation of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-hydroxymethyl-2H-pyridazin-3-one

To a solution of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one (480 mg, 1.20 mmol) in

THF/methanol (2mL/1mL), cerium(III) chloride hexahydrate (425

mg, 1.20 mmol) was added at -15°C, followed by the addition

of sodium borohydride (45 mg, 1.20 mmol). After stirred for

10 minutes, a saturated aqueous solution of ammonium chloride

was added to the reactionmixture, and themixture was extracted

withethyl acetate. Theextractwasdriedover anhydrous sodium
sulfate, andwas concentratedunder reducedpressure. Further,
the concentrate was purified by column chromatography on silica
gel [hexane/ethyl acetate (2/1)] to yield the title compound
as a pale yellow syrupy substance (yield: 11.0%).

'H NMR (400MHz, CDCls)$d:



2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-hydroxymethyl-2H-pyridazin-3-one To a solution of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro232methylphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one (480 mg, 1.20 mmol) in THE/methanol
(2 mL/ 1 mL) , cerium (lll) chloride hexahydrate (425 mg, 1.20 mmol) was
added at -15C, followed by the addition of sodium borohydride (45 mg, 1.20
mmol).. Aftgsstired for210 minutes,. 3 satwrated agueausisolutionsaf(2n, t,
ammonium chloride was added to the reaction mixture, and the mixture was
extradted- Wwitleethyt acétetd., The extract wWas dddd ole? anhhyédrdusisddium
sulfate, and was concentrated under reduced pressure. Further, the
concénttate’was ptifified by colérhhfichfomatodraphy oh(sticamgel 7 - 62 (LH,
[hexane/ethyl acetate (2/1)] to yield the title compound as a pale yellow
syrup‘il/’su]o: alch@ield: 11.0%). 1H NMR(400MHz, CDC13)8: 279 2.32(3H,
g,%E%QGH}aZa)rg.B%@Hd , J=7.2 Hz), 4.54(2H, t, J=7.2 Hz), 4.69(2H, s),

TASHE 3292 9.2 Hz), 7.13-7.23(3H, m), 7.36 (1H, m), 7.42-7.48(2H,

m), 762 (l1H, d, J7d.Q n§h?§%ﬁ¥fﬁogiﬁ4—fluoro—3—methylphenyl)
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-methanesuoryaxymeihy:2-pytigazint3eie dazin-3-one
Following the procedure of Example 1(9),
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a pale yellow syrup (yield: 86.1%).

'H NMR (400MHz, CDCls)$d:
2.33(3H, 4, J=1.8 Hz), 3.16(3H, s), 3.31(2H, t, J=7.2 Hz),
4.55(2H, t, J=7.2 Hz), 5.26(2H, d, J=1.4 Hz), 7.06(1H, dd,
J=9.2, 9.2Hz), 7.14-7.21(3H, m), 7.37(1H, m), 7.40-7.47(2H,
m), 7.72(1H, t, J=1.8 Hz).

4) Preparation of
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield the title compound as a pale yellow syrup (yield: 61.2%).

'H NMR (400MHz, CDCls)$d:



Following the procedure of Example 1(9),
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one wa&§teacted to yield the title compound
as a pale yellow syrup (yield: 86.1%). 1H NMR(400MHz, CDC13)8: 2.33(3H,
d, J=1.8 Hz), 3.16(3H, s), 3.31(2H, t, J=7.2 Hz), 4.55(2H, t, J=7.2 HZz),
5.26(2H, d, J=1.4 Hz), 7.06 (1H, dd, J=9.2, 9.2 Hz), 7.14-7.21 (3H, m) , 7.37
(1H, m) 37 (40-7s47 £2H6-m),6n (BH(LH) {, 37318 biz).4) Prepanatipn ®f 57 (2H,
2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-(4-amethyl-l-piperazing/l)methiyl-2H-pyridazinE3-one’/FOlowihg the, priocedure
of Example 1(10), 2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
methdnestffonyioxyethyd2Rtpyfidazin-3-ohewas)reattéd 1d -yidltithe title

comp7ound as a pale yellow syrup (yield: 61.2%) . 1H NMR(400MHz,
cDC13)8! 586 233°(6H, s ), 2 .46-2.67 (8H, m) , 3.31 (2H, t, J=7 .3 Hz) ,

37 (@1, 0 D212 HO, 459@H L JS73 MOS0, 159, 93 )

7.13-7.24(3H, m), 7.36(1H, m), 7.42-7.47(2H, m), 7.70 (1H,s). IR(Neat) cm-"
1653, 1606, 1504, 1284, 1238, 1116. Example 230

Example 230
Preparation of
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl)-4-(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-
one
1) Preparation of
4-carboxy-2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-met
hylphenyl) -2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 2-(4-chlorophenyl)ethanol methanesulfonate were
reacted to yield a crude product. Without purification, the
crude product was reacted further in accordance with the
procedure of Example 1(7) to yield the title compound as a pale
yellow solid (yield: 56.3%).
'"H NMR (400MHz, CDCl3)d:
2.36(3H, 4, J=1.8 Hz), 3.20(2H, t, J=7.4 Hz), 4.60(2H, t,

J=7.4 Hz), 7.11(1H, dd, J=8.2, 8.2 Hz), 7.17(2H, 4, J=8.4



Preparation of 2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3- one 1) Preparation of
4-carboxy-2-[2-(4-chlorophenyl)ethyl]48Y4-fluoro-3-met
hylphenyl)-2H-pyridazin-3-one Following the procedure of Example 1(6),
6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one and
2-(4-chlorophenyl) ethanol methanesulfonate were reacted to yield a crude
product) Withaut purdicatian, the, crude produgqwasreactedsfanther i) .
accordance with the procedure of Example 1 (7) to yield the title compound
ag a palepryelow solid{yield: 56.3%). 'H NMR(400MHz, CDC13)8: 2.36(3H,
d, J=1.8 Hz), 3.20(2H, t, J=7.4 Hz), 4.60(2H, t, J=7.4 Hz), 7.11(1H, dd,
1=8.22 82 HA 7rIH 2P e IxB) 4 DBY HZF 7(32 5 300 myer Al pissiat)
m), 8.59 (1H, S). 2) Preparation of

2-[2- (A chI8FEHEm N Sty IT- 6 @RHu 66 3 MethyiBienyl)

S P e ko e g of Exampl
4-carboxy-2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methyl
phenyl) -2H-pyridazin-3-one was reacted to yield the title

compound as a pale yellow oil (yield: 37.2%).

'H NMR (400MHz, CDCls)$d:
2.34(3H, d, J=2.0 Hz), 3.14(2H, t, J=7.4 Hz), 4.47(2H, ¢,
J=7.4Hz), 4.70(2H, s), 7.07 (14, dd, J=9.2, 9.2 Hz), 7.18(2H,
d, J=8.4Hz), 7.26 (24, d, J=8.4Hz), 7.45-7.51(2H, m), 7.63 (1H,
t, J=1.2 Hz).

3) Preparation of
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a pale yellow solid (yield: 34.0%).

'H NMR (400MHz, CDCls)$d:
2.35(3H, 4, J=1.9 Hz), 3.11-3.17(5H, m), 4.48(2H, t, J=7.3
Hz), 5.26(2H, d, J=1.5 Hz), 7.08(lH, dd, J=9.3, 9.3 Hz),

7.17(2H, 4, J=8.3 Hz), 7.24-7.29(2H, m), 7.44-7.53(2H, m),



phenyl)-2H-pyridazin-3-one was reacted to yield the titte compound as a pale
yellow oil (yield: 37.2%). 1H NMR(400MHz, CDC13)8: 2.34(3H, d, J=2.0 Hz),
3.14(2H, t, J=7.4 Hz), 4.47(2H, t, J=&% Hz), 4 .70 (2H, s) , 7.07 (1H, dd,
J=9.2,9.2 Hz), 7.18 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz) , 7.45-7.51
(2H, m), 7.63 (1H, t, J=1.2 Hz). 3) Preparation of
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)
-4-methapesulforyloxymethyl-3H-pyridazin-3-one Following the procedure of
Example 1(9), 2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
hydroRyarethylt2ldspyridazin-3-one was reacted to yield the title compound
as a pale yellow solid (yield: 34.0%). 1H NMR(400MHz, CDC13)8: 2.35 (3H,
d, J=279 HZ)* Thiz PRGH M LA usl (21, ¢ IE7 D 192)3 BreéioH R =l s
Hz), 7.08(1H, dd, J=9.3, 9,3 Hz), 7.17 (2H, d, J=8. 3 Hz) , 7.24-7.29 (2H, m) ,
7 447753 ORE ThY 2825 P AL E VTS s ! 27 Brepardtihier > -one

2-2-(-chigrophenyhelnyl-:(4-fupro:3 metylphany) o)
-4-(4-methyl-I-piper zm)%n?ethyl- H-pyridazin- “dhe Folj[owmg the
proceslure of EXaPIRIBHI0) e thy11-6- (4-fFluoro-3-methylphenyl) -4
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(vield: 45.2%).
Melting point: 113-114°C
'H NMR (400MHz, CDCls)$d:
2.32(3H,s), 2.35(3H,d, J=2.0Hz), 2.45-2.66(8H, m), 3.13(2H,
t, J=7.6 Hz), 3.57(2H, 4, J=1.4 Hz), 4.46(2H, t, J=7.6 Hz),
7.08(1H, dd, J=8.5, 8.5 Hz), 7.18(2H, d, J=8.3 Hz),
7.24-7.28(2H, m), 7.45-7.50(2H, m), 7.70(1H, t, J=1.4 Hz).

IR (KBr) cm™': 1654, 1613, 1505, 1285, 1242, 1167, 1123.

Example 231
Preparation of
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of

4-carboxy-2-(2,6-dichlorobenzyl) -6-(4-fluoro-3-methylph



2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline pbt#der (yield: 45.2%). Melting point:
113-114C 1H NMR(400MHz, CDC13)8: 2.32 (3H, s) , 2.35 (3H, d, J=2. 0 Hz)
, 2.45-2.66 (8H, m) , 3.13 (2H, t, J=7. 6 Hz), 3.57 (2H, d, J=1.4 Hz) , 4.46
(2H, t,J=7. 6 Hz) , 7.08(1H, dd, J=8.5, 8.5 Hz), 7.18(2H, d, J=8.3 Hz),
7.24-€:28 (2B pry y ida1 503(2bham) , 7 .70 (1H, t, J=1. 4 Hz) . IR(KBr) cm
1: 1654, 1613, 1505, 1285, 1242, 1167, 1123. Example 231 Preparation of
2-(2,6-dichidrobenzyl) ¢4 fluore-Bamethylpheayl)e 1 (6),
-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one 1) Preparation of

4z afio%-29206-HiEH bFobe Y (2 AUt ot risthypfn2g3 2H-pyridazin
enyl)-2H-pyridazin-3-one Following the procedure of Example

e O R R L (Sohg ahke L

26-ishlproengyl brovjideniete ieacied toyield 2 gude pradyet Without,
purification; the crude product was reactea turtnher in accordance with the

p@@@@%@ao%g?%%@@ein accordance with the procedure of Example

1(7) toyield the title compound as a pale yellow solid (90.3%) .

'H NMR (400MHz, CDCls)$d:
2.28(3H, d, J=1.8 Hz), 5.81(2H, s), 7.03(1H, dd, J=8.8, 8.8
Hz), 7.31(1H, dd, J=8.8, 7.4 Hz), 7.39-7.49(4H, m), 8.62(1H,
s) .

2) Preparation of
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hy
droxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),

4-carboxy-2- (2, 6-dichlorobenzyl)-6-(4-fluoro-3-methylpheny

1) -2H-pyridazin-3-one was reacted to yield the title compound

as a pale yellow solid (yield: 46.1%).

'H NMR (400MHz, CDCls)$d:
2.26(3H, 4, J=1.7 Hz), 4.74(2H, s), 5.70(2H, s), 6.98(1H,
dd, J=9.0, 9.0Hz), 7.25(1H, dd, J=8.6, 7.3Hz), 7.32-7.45 (4H,
m), 7.66(1H, s).

3) Preparation of

2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl) -4-me



1 (7) to yield the title compound as a pale yellow solid (90.3%) . 1H
NMR(400MHz, CDC13)8: 2.28 (3H, d, J=1. 8 Hz) , 5.81 (2H, s) , 7.03 (1H,
dd, J=8. 8, 8.8 Hz), 7 .31 (1H, dd, J28t 8, 7. 4 Hz) , 7.39-7.49 (4H, m) , 8.62
(1H, S). 2) Preparation of
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hy
droxymethyl-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-carbpxyrs(2, 6dighloxgbenzy)-65d-flyarod3meathylpheny 1)

-2H-pyridazin-3-one was reacted to yield the title compound as a pale yellow
solid(yield:48.4%6nd H- NMR (40GMEze CDCRL83812.26{3H) d, J=1.7 Hz),
4.74(2H, s), 5.70(2H, s), 6.98(1H, dd, J=9. 0, 9. 0 Hz) , 7.25 (1H, dd, J=8. 6,
7 3HZy o7 B s abe na)y 7.66 1A §). B)Preparation sphenyl) -4-hydro
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-me 284 ,
thiarBRhitShy Xy MEhYIE2H Sy Hddsn 526né eﬁS%&ﬁi ngthe"drotebitife ot =©

T S D
Pale YeHow SOl {yield78,370).
2.27(3H, 4, J=1.7 Hz), 3.17(3H, s), 5.31(2H, 4, J=1.2 Hz),
5.69(2H, s), 6.99(1H, dd, J=8.8, 8.8 Hz), 726(1H, m),
7.34-7.44(4H, m), 7.75(1H, t, J=1.4 Hz).

4) Preparation of
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4
-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless crystalline powder (yield:

69.4%) .

Melting point: 150-152°C

'H NMR (400MHz, CDCls)$d:
2.27(3H,d, J=1.8Hz), 2.33(3H, s), 2.45-2.67(8H, m), 3.62(2H,
d,J=1.4Hz), 5.69(2H, s), 6.99(1H, dd, J=9.0, 9.0Hz), 7.23 (1H,
dd, J=8.6, 7.4 Hz), 7.34-7.44(4H, m), 7.73(1lH, s).

IR(KBr) cm™': 1658, 1619, 1505, 1437, 1238, 1168.



1H NMR(400MHz, CDC13)8: 2.27(3H, d, J=1.7 Hz), 3.17(3H, s), 5.31(2H, d,
J=1.2 Hz), 5.69(2H, s), 6.99(1H, dd, J=8.8, 8.8 Hz), 726(1H, m),
7.34-7.44(4H, m), 7.75(1H, t, J=1.4 HZ§54) Preparation of
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4
-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure of
Example 1(10), 2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfendosnethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 69.4%) . Melting point:
150-152C rH NMR{400MHz, CDC13)8: 2.27 (3H, d, J=1 . 8 Hz) , 2.33 (3H,
s) , 2.45-2.67 (8H, m) , 3.62 (2H, d, J=1. 4 Hz), 5.69 (2H, s) , 6.99 (1H, dd,
J=9. 0, 9.0 Hz) 6 79231 AIr W =8. 6 7 4 Az, 1A 3407 Az1at P er3(A H; ).
IR(KBr) cm 1: 1658, 1619, 1505, 1437, 1238, 1168. 285 Example 232
Preparatior 0f° 2R3 ‘6-aidhiordbensyh -6- (4% ot S rEthyiphenyl)-4
-q-)piB%razing)crr.fg%hycl)-gH-pyridazin-s-one 1) Preparation of

epar
4- (4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-(2, 6-di
chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-
3-one

Following the procedure of Example 1(10),
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compound as a yellow oil (yield: 90.8%).

'H NMR (400MHz, CDCls)$d:
1.47(9H, s), 2.26(3H,s), 2.53(4H, t, J=4.9 Hz), 3.50((4H,
t, J=4.9 Hz), 3.61(2H, s), 5.69(2H, s), 6.98(1H, dd, J=8.8,
8.8 Hz), 7.23(1H, dd, J=8.5, 7.3 Hz), 7.35-7.43(4H, m),
7.75(1H, s).

2) Preparation of
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (1
-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 20,

4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2- (2, 6-dichl

orobenzyl)-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one



4-(4-tert-butoxycarbonyl-I-piperazinyl)methyl-2-(2,6-di
chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-2H-pyridazin- 3-one Following the
procedure of Example 1(10), 286
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
1-piperazinecarboxylate were reacted to yield the titte compound as a yellow
oilyQietd 290 8%4) o sH NMRAOOMH 2z, €42633)81 44K (941, 8)1 226 4BblsShous
2.53(4H, t, J=4.9 Hz), 3.50((4H, t, J=4. 9 Hz), 3.61 (2H, s) , 5.69 (2H, s) ,

6 .98wd¢t, dd; =818, &8 ¢2), 7.23(1H, dd, J=8.5, 7.3 Hz), 7.35-7.43(4H, m),
7.75 (1H, s). 2) Preparation of

2-(2, 60dFcH 6 RdBENZYPPE Y4 fiioro-3-methylphenyl)-4-(1
-piperazinyl){methyl-ZH-p ridazin-3-one Following the procedure oftEx%@El%

20, 4(4-ter -%Utgkygﬁ}béénf/llglZpip%rgiiﬁgfr)ﬁ?e(tﬁ 22, 6%didRI‘ 4
orobenzy) & ¢hfluproz3 methyaheryly Zkkpytidazn 3 one 280 was reacted

to yield the title’compound as a colorless amorphous powder (yield: 84.6%).

1H NMR(400MHz, €DG13)8; 2, 27(35% o =l £1HZ), 2,51 260(44, ), .
2.95(4H, t, J=4.6

IR (KBr) cm': 1652, 1606, 1504, 1438, 1239, 11109.

Example 233
Preparation of
4-aminomethyl-2- (2, 6-dichlorobenzyl)-6- (4-fluoro-3-m
ethylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield
a crude product. Without purification, the crude product was
reacted further in accordance with the procedure of Example
24 (2) toyield the title compound as a yellow-brown crystalline
powder (yield: 12.7%).
'H NMR (400MHz, CDCls)$d:
2.17(2H, brs), 2.25(3H, d, J=2.0 Hz), 3.94(2H, d, J=1.0 Hz),
5.69(2H, s), 6.97(1H, dd, J=9.0, 9.0Hz), 7.24 (1H, dd, J=8.5,
7.3 Hz), 7.34-7.45(4H, m), 7.70(1lH, s).

IR (KBr) cm™': 3362, 1643, 1598, 1504, 1438, 1238, 1121.



Hz), 3.59(2H, d, J=1.2 Hz) , 5.69(2H, s), 6.99 (1H, dd, J=8.8, 8.8 Hz), 7.24
(1H, m), 7.35-7.44(4H, m), 7.76 (1H, s). IR(KBr) cm 1: 1652, 1606, 1504,
1438, 1239, 1119. Example 233 Prepération of
4-aminomethyl-2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-m
ethylphenyl)-2H-pyridazin-3-one Following the procedure of Example 24(1),
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield a crude
product. Without purification, the crude product was reacted further in
accordahee vith the procedure of Example 24 (2) to yield the title compound
as a yellow-brown crystalline powder (yield: 12.7%). 1H NMR(400MHz,
CDC13)8°2ePr¥2fiiBrs)02.25 (3H, d, J=2. 0 Hz) , 3.94 (2H, d, J=1. 0 Hz) ,
5.69 (2H, s) 697 1H, dd, J=9. 0, 9. 0 Hz) , 7.24 (1H, dd, J=8.5, 7.3 Hz)

7.34-7 45041 M) 7' &tfﬂlg)fﬁﬁ?ﬁé}f)lél%rfpé@éz zfs%é%f%%i“eﬁﬂéﬁé

1238, 1121, 287 E agnpgg 234| rfp?ratlone of

1) hyl-2 d
2-[3-(2,6- IC}FﬁOI%p enyl)propyll-6-(afidoro-3-methy | e thyim2H-pyridaz

Iphenyl)-4-(4-methyl-I- plperazmyl)methyl -2H-pyridaz
1) Preparation of
4-carboxy-2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-
3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 3-(2,6-dichlorophenyl)-1-propanol
methanesulfonate were reacted to yield a crude product.
Without purification, the crude product was reacted further
in accordance with the procedure of Example 1(7) to yield the
title compound as a pale yellow solid (yield: 89.8%).
'"H NMR (400MHz, CDCl3)d:
2.22-2.32(2H, m), 2.37(3H, d, J=2.0 Hz), 3.03-3.08(2H, m),
4.50(2H, t, J=7.0 Hz), 7.06-7.17(2H, m), 7.25-7.29(2H, m),
7.64-7.72(2H, m), 8.63(1H, s), 14.12(1H, s).
2) Preparation of
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph
enyl)-4-hydroxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),



in-3-one 1) Preparation of
4-carboxy-2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-
3-methylphenyl)-2H-pyridazin-3-one Fdffowing the procedure of Example
1(6), 6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one
and 3-(2,6-dichlorophenyl)-1-propanol methanesulfonate were reacted to
yield a crude product. Without purification, the crude product was reacted
fusthes rincascardanece ayith- the-precesiuie of Exarsphlell {6)-toryield: the titlen
compound as a pale yellow solid (yield: 89.8%). 1H NMR(400MHz, CDC13)8:
2 2R B, Iy 2 2-3% (31 2d 1 3=2 -0z} 2 8.08a3.084 2H ¢ 1 A4t 56 (2H 1t
J=7.0Hz),7.06-7.17 (2H, m) , 7 .25-7.29 (2H, m) , 7.64-7.72(2H, m), 8.63
(1FPrE)CLRA 211, 2 0§ Prepafaticiyeppr (vield: 31.9%).
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph

) -WéP&?Weth@ﬁgﬁi)pgﬁdazin-&one Following the procedure of
Sxeple A8) 288 - caiposy 20342 Slclorophery ey oy (4 fugrog

ethylphenyl pyridazin-3-one was reacted to yield the title” compoun

a palg yeHowrswups(vield: 31, 9%,). AH NMR(400MHz,,CHCE)8i —7 .12 (2n,

m), 7.23-7.28(2H, m), 7.57-7.70(3H, m).

3) Preparation of
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph
enyl)-4-methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylpheny

1) -4-hydroxymethyl-2H-pyridazin-3-onewas reactedtoyieldthe

title compound as a pale yellow syrup (yield: 25.8%).

'H NMR (400MHz, CDCls)$d:
2.14-2.23(2H, m), 2.36(3H, d, J=1.8 Hz), 2.94-3.05(2H, m),
3.17(3H, s), 4.38(2H, t, J=7.0 Hz), 5.28(2H, 4, J=1.4 Hz),
7.02-7.12(2H, m), 7.23-7.27(2H, m), 7.57-7.69(2H, m),
7.76(1H, t, J=1.4 Hz).

4) Preparation of
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph
enyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-o
ne

Following the procedure of Example 1(10),



2.14-2.24 (2H, m) , 2.35 (3H, d, J=1. 8 Hz) , 3.00-3.06 (2H, m), 4.38 (2H, t,
J=7.0Hz),4 .72 (2H, d, J=1. 5 Hz), 7.01-7.12 (2H, m), 7.23-7.28(2H, m),
7.57-7.70(3H, m). 3) Preparation of 289
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph
enyl)-4-methanesulfonyloxymethyl-2H-pyridazin-3-one Following the
procedure of Example 1(9),

243-(2;6¢dictharophenyhpropyl: 6 4dlioro-3-methylipheny-3-methylpheny
1)-4-hydroxymethyl-2H-pyridazin-3-one was reactedto yield the title
cAmpéund Esapale yellowsyyup (ield:225.8%) A&k NMR (40CGMidzs
CDC13)8: 2.14-2.23 (2H, m) , 2.36 (3H, d, J=1. 8 Hz) , 2.94-3.05 (2H, m) ,
319{8HSE) 2 BBt2A YL 7O AL TRR8IE Ha P18 ¥iA) L PGy R2( ZEE he):
7.23-7.27(2H, m), 7.57-7.69(2H, m), 7.76 (1H, t, J=1.4 Hz) . 4) Preparation of
Z-ﬁ-(z,@-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph

enyl-4-(4- I-I-piperazinyl)methyl-2H-pyridazin-3-o ne Following the
prl%{cg&%éggq@)%{azrﬁp@ﬁf r)%,y289

2-[3-(2,6-glichlorophenyhpropylk-6-(4sfluaro-3-metiwipheny, -1.s 1y),

1)-4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the

title compoundsas @pale)yelove syrup byield; m), 3.58 (2H, d, J=1.4 Hz),
4.37(2H, t, J=7.0 Hz), 7.02-7.12(2H, m), 7.23-7.40(2H, m),
7.59(1H, m), 7.65(1H, m), 7.73(1H, s).

IR (Neat) cm™': 1653, 1607, 1504, 1436, 1238.

Example 235
Preparation of
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylph
enyl) -2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 3,4-difluorobenzyl chloride were reacted to yield
a crude product. Without purification, the crude product was
reacted further in accordance with the procedure of Example

1(7) toyield the title compound as a pale yellow solid (66.7%) .



49.7%) . 1H NMR(400MHz, CDC13)8: 2.13-2.22(2H, m), 2.33(3H, s),
2.36(3H, d, J=1.8 Hz), 2.45-2.67 (8H, m), 2.99-3.05 (2H, m), 3.58 (2H, d,
J=1.4 Hz), 4.37 (2H,t, J=7. 0 Hz) , 7¥2-7.12 (2H, m), 7.23-7. 40 (2H, m) ,
7.59 (1H, m), 7.65 (1H, m), 7.73 (1H, s). IR(Neat) cm 1: 1653, 1607, 1504,
1436, 1238. Example 235 Preparation of
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4
-(dsmethyldepipgraziaylimetbyl-2H-pyridazin-3-one 1) Preparation of
4-carboxy-2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylph
enyl)2-pyridazin-3=ené Bellowing itetprecedure of Exaimplé, 1(6), 7 - 25 (1H,
6-(4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin -3-one and
3,4-difluordbertZiiehisride Wetl Téabtettty yidld &eftfdeProdiict. Without
purification, the crude Product was reacted further in accordance with the
procedtir® df Exa/pI8" 1 (7) to yield the title compound as a pale yellow solid
(66.7%) ..290 1H.NMR(400MHz, CDC13)8: 2.36 (3H, d, J=2.0 Hz) , 5.43 (2H,
(7326 (éhf%ﬁ)o’rg}oengﬁf) m%)s% )tgluoro § meG‘%P%%%)gl&n&l) % k(

s), 7.09-7. 725 (1 34 (14, m), 7, m), 8.61
(1H1%&oxymethyl—2H—pyridazin—3—one

Following the procedure of Example 1(8),
4-carboxy-2-(3,4-difluorobenzyl) -6-(4-fluoro-3-methylpheny
1) -2H-pyridazin-3-one was reacted to yield the title compound
as a pale yellow solid (yield: 40.8%).

'H NMR (400MHz, CDCls)$d:
2.33(3H, d, J=2.0Hz), 4.69(2H, 4, J=1.2 Hz), 5.31(2H, s),
6.98-7.17(2H, m), 7.21(1H, m), 7.30(1H, m), 7.53-7.62(2H,
m), 7.67(1lH, s).

3) Preparation of
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl) -4-me
thanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydro
xymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow solid (yield: 58.1%).

'"H NMR (400MHz, CDCl3)d:
2.34(3H, d, J=1.7 Hz), 3.13(3H, s), 5.24(2H, 4, J=1.2 Hz),

5.31(2H, s), 7.05-7.15(2H, m), 7.22(1H, m), 7.30(1H, m),



2) Preparation of 2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hy
droxymethyl-2H-pyridazin-3-one Following the procedure of Example 1(8),
4-carboxy-2-(3,4-difluorobenzyl)-6-(4-4floro-3-methylpheny 1)
-2H-pyridazin-3-one was reacted to yield the title compound as a pale yellow
solid (yield: 40.8%). 1H NMR(400MHz, CDC13)8: 2.33(3H, d, J= 2.0 Hz),
4.69(2H, d, J=1.2 Hz), 5.31(2H, s), 6.98-7.17(2H, m), 7.21(1H, m), 7.30(1H,
m), 75637-62(2H2m), #)6,7 (1H,55)18) Pseparation of
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-me
théheBuHonaylekynrethyl-2H-pyridazin-3-one Following the procedure of
Example 1(9), 2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-hydro
xymethyl 2H-pyiehz i-30eRe Wasreatted 161 9itd the'titie Yéshpauhdds 44
pale yellow solid (yield: 58.1%). 1H NMR(400MHz, CDC13)8: 2.34(3H, d,
J=1.7 By Y1330, 8 5240, § 12 2 12, BB 31(9A  8), 77.68%7.15(2H, m),

;;22(1'*’ A 1R3CE MY 298 £t 6202 H: M)y 12 £5 {YHg 5). 4) Preparation
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield
the title compound as a pale yellow amorphous powder (yield:
70.6%) .

"H NMR (400MHz, CDCl3)d:
2.32(3H, s), 2.36(3H,d, J=1.5Hz), 2.45-2.70(8H, m), 3.56(2H,
d, J=1.3 Hz), 5.32(2H, s), 7.07-7.15(2H, m), 7.23(1H, m),

7.31(1H, m), 7.57(1H, m), 7.63(1H, m), 7.75(1H, s).

Example 236
Preparation of
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-me
thyl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder

(yield: 47.9%).



2-(3,4-difluorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4
-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one Following the procedure of
Example 1(10), 2-(3,4-difluorobenzyl)2844-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow amorphous powder (yield: 70.6%) . 1H
NMR(400MHz, CDC13)8: 2.32 (3H, s ), 2.36 (3H, d, J=1 .5 Hz) , 2.45-2 .70

(8b 1) n8.3% (2H.: hIF123 $1z), 5.32(2H, s), 7.07-7.15(2H, m), 7.23(1H, m),
7.31 (1H, m), 7.57 (1H, m), 7.63 (1H, m), 7.75 (1H, s). Example 236
Prepaetionooi2=(3, Mdifluaroldenzyl)-6-(4-fluoro-3-methylphenyl)-4
-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following
the proced(it8 ofExafplé @H, s), 3.52(2H, brs), 3.60-4.25(8H, m),
2-(3,4-difluorobenzyl)-6- 4-fluoro-3-methylph%rgl)-4-(4-me

thyI-15-pi%)%r(§§ihyﬁﬁfetﬂyl-él—ﬁ-lﬁglridyﬂn-élg% s FEactdd to 3yie?d the fite

| Il jeld: 47.9%). ti
ggmﬁ?zu Og'ﬁ;{g%& H%E%%S,CW%%‘M% Rawders(ygld: 47-3%0). 292 Melting,

m) .

IR (KBr) cm': 3438, 3011, 2446, 1652, 1605, 1519.

Example 237
Preparation of
4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-methanesu
lfonyloxymethyl-2H-pyridazin-3-one was reacted to yield a
crude product. Without purification, the crude product was
reacted further in accordance with the procedure of Example
24 (2) to yield the title compound as a pale yellow crystalline
powder (26.7%).
Melting point: 97.6-102.2°C
'H NMR (400MHz, CDCls)$d:
2.31(3H, 4, J=1.7 Hz), 3.48(2H, s), 5.55(2H, s), 7.05(1lH,
dd, J=8.8, 8.8 Hz), 7.15-7.25(3H, m), 7.41(1H, m), 7.58(1H,

m), 7.62(1H, dd4, J=7.3, 1.7 Hz), 7.76(1lH, s).



NMR (400MHz, DMSO-d6) 8 : 2.31 (3H, s) , 2.81 (3H, s) , 3.52 (2H, brs) ,
3.60-4.25 (8H, m), 5.35(2H, s), 7.25 (1H, m), 7.30 (1H, dd, J=9.3, 9.3 Hz),
7.38-7.50 (2H, m) , 7.76 (1H, m) , 7.84%1H, d, J=7. 3 Hz) , 8.27 (1H, M) .
IR(KBr) cm 1: 3438, 3011, 2446, 1652, 1605, 1519. Example 237
Preparation of 4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methy
Iphenyl)-2H-pyridazin-3-one Following the procedure of Example 24(1),
2-(2-chbenobenzyl)-64(kfluom:8;metndphenyl-4-metvanesu
Ifonyloxymethyl-2H-pyridazin-3-one was reacted to yield a crude product.
Without purificafioriMhe cRide(Broduct was reacted further in accordance
with the procedure of Example 24 (2) to yield the title compound as a pale
yellow crystalline powder (26.7%) . Melting point: 97.6-102.2C 1H
NMR(400MHz, CDC13)8: 2.31(3H, d, J=1.7 Hz), 3.48(2H, s), 5.55(2H, s),
70508 YU 8. 8, 8.8 Hz) , 7.15-7.25 (3H, m) , 7.41 (1H, m) , 7.58 (1H,

m), 7.62(1H, dd, J=7,3, 1,7 H2), 7.76(1H, s). 293 IR(KBr) cm': 3404, 1648,
1600, 1508 1546 0" ©

4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methy
lphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylpheny
1) -2H-pyridazin-3-one was reacted to yield the title compound
as pale yellow needles (yield: 68.9%).
Melting point: 201.9-206.4°C
'H NMR (400MHz, CDsOD)3 :
2.31(3H, 4, J=1.7 Hz), 4.17(2H, s), 5.57(24, s), 7.12(1H,
dd, J=8.8, 8.8 Hz), 7.25-7.35(3H, m), 7.46(1H, m), 7.67 (1H,
m), 7.73(1H, d, J=6.9 Hz), 8.15(1H, s).
IR (KBr) cm': 3430, 2929, 1652, 1604, 1507, 1476, 1445, 1241.

Mass m/z: 357 (M"), 359(M").

Example 239
Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-[3
- (4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one

1) Preparation of



Mass m/z: 357(M+), 359(M+). Example 238 Preparation of
4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methy
Iphenyl)-2H-pyridazin-3-one hydrochléfitie Following the procedure of
Example 4, 4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylpheny 1)
-2H-pyridazin-3-one was reacted to yield the title compound as pale yellow
needles (yield: 68.9%). Melting point: 201.9-206.4C 'H NMR (4 0 OMHz,
CD3QbBy Somdad {31 d2 51 7rhzh bR (2,1 5): 6-98(2H,8)r d-12(dEk hdekyp
J=8. 8, 8.8Hz), 7.25-7.35 (3H, m) , 7.46 (1H, m) , 7.67 (1H, m), 7.73 (1H, d
J=6.%Hz),18.1 BH{1pl/ s} (KB} eome3430, 2929, 1652, 1604, 1507, 1476,
1445, 1241. Mass m/z: 357(M+), 359(M+). Example 239 Preparation of
2-(4-fluorBBéh2y1}63(3-fiGorr-asnetickyphenyhiafs 211 (1),
-(4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one 1) Preparation of 294

4 brdmomEty RSt robehzyl 63 Hubr8A=Ristisikyg Y 1) ~4-hydroxym

h%@ﬂygtEHYgg%¥Q§%99§3—one was reacted to yield the title
compound as pale yellow needles (yield: 28.8%).
Melting point: 120-125°C
'H NMR (400MHz, CDCls)$d:
3.95(3H, s), 4.46(2H, s), 5.37(2H, s), 6.95-7.06(4H, m),
7.46-7.52(2H, m), 7.60(1H, m), 7.77(1H. s).
2) Preparation of
4-[2,2-di (tert-butoxycarbonyl)ethyl]-2-(4-fluorobenzyl)
-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 211 (2),
4-bromomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-methoxyphen
yvl) -2H-pyridazin-3-one was reacted to yield the title compound
as a yellow oil (yield: 75.1%).
'H NMR (400MHz, CDCls)$d:
1.38(18H, s), 3.10(24, 4, J=7.6 Hz), 3.84(1lH, t, J=7.6 Hz),
3.94(3H, s), 5.34(2H, s), 6.98-7.04(3H,m), 7.41-7.50(4H,
m), 7.56(1H, m).
3) Preparation of
4-(2-carboxyethyl)-2-(4-fluorobenzyl)-6-(3-fluoro-4-met

hoxyphenyl) -2H-pyridazin-3-one



Following the procedure of Example 211(1),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-hydroxym
ethyl-2H-pyridazin-3-one was reactedf® yield the tite compound as pale
yellow needles (yield: 28.8%). Melting point: 120-125C 1H NMR(400MHz,
CDC13)8: 3.95(3H, s), 4.46(2H, s), 5.37(2H, s), 6.95-7.06(4H, m),
7.46-7.52(2H, m), 7.60(1H, m), 7.77(1H. s). 2) Preparation of

4-[2,2-di(test-butoxygatibeny)eibyli2-A-fgombenzyd) 211 (3)
-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one Following the procedure of
Eﬂaﬁ@ﬂ@zdlﬁatert—butoxycarbonyl)ethyl]—2—(4—fluorobenzyl)—6

4-bromomethyl-2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphen yl)
-2H Py HE2IFR3-DHECWAS TBRR RS T yielt e fiflé eoMmpolith a5 yeflow 6if
(yield: 75. 1%§ 1H NMR(400MHz, CDC13)8: 1.38 (18H, s) , 3.10 (2H, d, J=7.
6 FPz)Ylé EhER T 9. %mﬂ&ﬁuné 84(3H 1505 A2YF 5)°8 88 P BA(SH M)
§-50(4H, m), 7.56 (1H, m). 3) Preparation of
4 ( carg)oxyethyl) 2-(4-fluorobenzyl)-6-(3-fluoro-4-met

2?§¥§€ﬁqﬁlbgﬁhgyng@@ﬂ%o_ne 295 Following the procedure of Example

2.78(2H, t, J=7.1 Hz), 2.95(2H, t, J=7.1 Hz), 3.94(3H, s),
534 (2H, s), 6.99-7.05(3H,m), 7.44-7.51(3H, m), 7.52(1H, s),
7.58(1H, dd, J=12.4, 2.2 Hz).

4) Preparation of

2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(3-hydro

xypropyl)-2H-pyridazin-3-one

Following the procedure of Example 1(8),

4- (2-carboxyethyl) -2-(4-fluorobenzyl)-6-(3-fluoro-4-methox

yphenyl)-2H-pyridazin-3-one was reacted to yield the title

compound as a pale yellow powder (yield: 98.0%).

'"H NMR (400MHz, CDCl3)d:
1.85-1.97(2H, m), 2.78(2H, t, J=7.1 Hz), 3.61(2H, t, J=5.9
Hz), 3.95(3H, s), 5.36(2H. s), 6.99-7.05(3H, m),
7.45-7.50(4H, m), 7.58(1H, dd, J=12.4, 2.2 Hz).

5) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(3-me
thanesulfonyloxypropyl)-2H-pyridazin-3-one

Following the procedure of Example 1(9),



4-[2,2-di-(tert-butoxycarbonyl)ethyl]-2-(4-fluorobenzyl)-6
-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the title
compound as a slightly-yellow powdef{§ield: 78.8%) . 1H NMR(400MHz,
CDC13)8: 2.78(2H, t, J=7.1 Hz), 2.95(2H, t, J=7.1 Hz), 3.94(3H, s), 534 (2H,
s), 6.99-7.05 (3H,m) , 7.44-7.51 (3H, m), 7 .52 (1H, s), 7.58 (1H, dd, J=12.4,
2.2 Hz). 4) Preparation of
2-44-forobenzy}-6-(3tluagroc4-methoxyphenyrd£3dryerg 1) -4- (3-hydro

xypropyl)-2H-pyridazin-3-one Following the procedure of Example 1(8),
44 2rcarboxyethyhr-(4-dluorobenoylp 6w@sfluerssdenetloy ield the title
yphenyl)-2H-pyridazin-3-one was reacted to yield the title compound as a
pAITRANG pON e riFictd IS0V T NVIRIAG0RRYECDCER S : 97.0%) .
1.85-1.97(2H, m), 2.78(2H, t, g:7.1 Hz), 3.61(2H, t, J=5.9 Hz), 3.95(3H, s),
5 MB{2H"9), 52997 0531 1M, ©7.45-7.50(4H, m), 7.58(1H, dd, J=12.4, 2.2
Hz). ﬁ%q reparatjon o ,
2-%1- ugr%ll@g%-’6-%?—?I%ﬁ))r%-4-methoxyphenyl)-4-(3-me
thanesuffonyloxypsepyly2H-pysidazine3-gne Following the precedure ofs (3y,
Example 1(9), 296
s), 4.28(2H, t, J=6.1 Hz), 5.34(2H. s), 7.00-7.04(3H, m),
7.47-7.50(3H, m), 7.52(1H, s), 7.61(1H, dd, J=12.4, 2.2 Hz) .
6) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-[3- (4
-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (3-metha
nesulfonyloxypropyl)-2H-pyridazin-3-one was reacted to yield
the title compound as a pale brown powder (yield: 29.8%).
Melting point: 108-109°C
'"H NMR (400MHz, CDCl3)d:
1.84-1.90(2H, m), 2.32(3H, s), 2.45(2H, t, J=7.1 Hz),
2.48-2.60(8H, m), 2.66(2H, t, J=7.3Hz), 3.94(3H, s), 5.33(2H,
s), 6.98-7.05(3H, m), 7.44(1H, s), 7.45-7.51(3H, m), 7.58 (1H,
dd, J=12.4, 2.2 Hz).
IR(KBr) cm™': 1645, 1601, 1438, 1220, 1016, 807.

Mass m/z: 468 (M").



2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(3-hydro xypropyl)
-2H-pyridazin-3-one was reacted to yield the titte compound as a pale brown
crystalline powder (yield: 97.0%). Meing point: 101-103C 1H NMR(400MHz,
CDC13)8: 2.11-2.18 (2H, m) , 2.78 (2H, t, J=7.3 Hz) , 3.02 (3H, s), 3.94 (3H,
s), 4.28(2H, t, J=6.1 Hz), 5.34(2H. s), 7.00-7.04(3H, m), 7.47-7.50(3H,m),
7.52(1H, s), 7.61(1H, dd, J=12.4, 2.2Hz). 6) Preparation of
2i4-fluorebenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-[3-(4
-methyl-I-piperazinyl)propyl]-2H-pyridazin-3-one Following the procedure of
Example B{e) 2:4-flaorabenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(3-metha
nesulfonyloxypropyl) -2H-pyridazin-3-one was reacted to yield the title
compoundastalpate BreRAZIWaEr (Vieltil 2918w} - RethiRg Yoier 108-£09C
1H NMR(400MHz, CDC13)8: 1.84-1.90$H, m), 2.32(3H,.s), 2.45(2H, t, J=7.1
Hz), 2.48-2°66 (819 266 5RPY =7 3 Y 1894 (31 §78.33 (2H, s),
6§§J;9§%§%rygh2§§(lH,s),745J151(3H,n0,7.58(1H,dd,J:124,
2 Hz)l% KBB(Hnl;1645,1601,1438,1220,1016,807.Iwasanz:
468@4¢X§E¥ﬁ—tert—butoxycarbonyl—1—piperazinyl)propyl]—2—(4—

fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin
-3-one
Following the procedure of Example 1(10),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (3-metha
nesulfonyloxypropyl)-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compound as a brown oil (yield: 37.4%).

'H NMR (400MHz, CDCls)$d:
1.46(9H, s), 1.80-2.00(2H, m), 2.30-2.60(8H, m), 2.67(2H,
t, J=7.1 Hz), 3.40-3.52(2H, m), 3.94(3H, s), 5.33(2H, s),
6.99-7.05(3H, m), 7.45-7.51(4H, m), 7.59(1H, dd, J=12.4,
2.0 Hz).

2) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-[3-(1
-piperazinyl)propyl] -2H-pyridazin-3-one

Following the procedure of Example 20,
4-[3-(4-tert-butoxycarbonyl-1l-piperazinyl)propyl]-2-(4-flu

orobenzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one



Example 240 Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-[3
-(1-piperazinyl)propyl]-2H-pyridazin-328fe 1) Preparation of
4-[3-(4-tert-butoxycarbonyl-I-piperazinyl)propyl]-2-(4-
fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin -3-one Following
the procedure of Example 1(10),
2+(4dfuerobeaayt)o6y(B=fldoto<-methexyphetyhA«3-methewn oil (yield:
nesulfonyloxypropyl)-2H-pyridazin-3-one and tert-butyl
1-piperazinecarboxylate were reacted to yield the titte compound as a brown
oil (yield: 37.4%). 1H NMR(400MHz, CDC13)8: 1.46(9H, s), 1.80-2.00(2H,
3H2h@@-246t@(fsnﬂﬁmy@6?xm t, J=7.1 Hz), 3.40-3.52(2H, m), 3.94(3H, s),
5.33(2H, s), 6,99-7. 05(3H m), 7.45-7, 51ng m) 7. 59(1H dd =124, 2())

Hz). 2) Bre Har%ﬁcgade
2-(4-flugrghb nggl)- 1(3-fluoro-4; %tlgoxy heyyg)ﬁ 05 (3

-plperazmyl propyl “JHY pyr| azin- one ollowing 't %e proce re of Examplé
20, 45)3-(4-teftbytoxycarponyl-t-pinerazinyl) propyl-grid-fly, s5-11.5, 2.2
orobenzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one
Hz) .
IR (Neat) cm': 1651, 1608, 1438, 1222, 1025, 757.

Mass m/z: 454 (M").

Example 241
Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyph
enyl)-4-(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-
3-one
1) Preparation of
4-carboxy-2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-me
thoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-one and 3-(2-chlorophenyl)-1l-propanol methanesulfonate
were reacted to yield a crude product. Without purification,
the crude product was reacted further in accordance with the

procedure of Example 1(7) to yield the title compound as a pale



298 was reacted to yield the title compound as a brown oil (yield: 100%) . 1H
NMR(400MHz, CDC13)8: 1.80-1.91 (2H, m) , 2.37-2 .51 (6H, m) , 2.66 (2H, t,
J=7.6 Hz), 2.89-2.95(4H, m), 3.94(3H?s), 5.34(2H, s), 6.98-7.05(3H, m),
7.44 (1H, s), 7.45-7.51(3H, m), 7.58(1H, dd, J=11.5, 2.2 Hz) . IR(Neat) cm 1:
1651, 1608, 1438, 1222, 1025, 757. Mass m/z: 454(M+). Example 241
Preparation of 2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyph

e )-4oid-meth-lpiperazinglymethyl-2H-pyridazin- 3-one 1) Preparation of
4-carboxy-2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-me

thoxyyphenyt)e2H spyridazinyd-one Following the procedure of Example 1(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi n-3-one and
3-(2-chlérophetiyiyk L-pFopandt friethateslifonafe” wete téacted 1o yield a(2H,

crude product. WithoutPurification, the crude product was reacted further in

accordance ith e ' procedlitd of Ekariple T (75 to'yiefd the! titlé compddid

asapale; 5314, m), 7.30(18, m), 7.54 (18, m), 7.65 (LH, dd, J=12.2,

2.4 Hz), 8.56(1lH, s).

2) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1) -4-hydroxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8),

4-carboxy-2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-metho

xyphenyl) -2H-pyridazin-3-one was reacted to yield the title

compound as a pale yellow solid (yield: 32.5%).

'H NMR (400MHz, CDCls)$d:
2.17-2.28(2H, m), 2.84(2H, t, J=7.6Hz), 3.94(3H, s), 4.31(2H,
t, J=7.0 Hz), 4.71(2H, 4, J=0.8 Hz), 7.01(1H, dd, J=8.6,
8.6 Hz), 7.13(1H, ddd, J=7.6, 7.6, 2.0 Hz), 7.18(1H, ddd,
J=7.4, 7.4, 1.4 Hz), 7.26(1H, dd, J=7.4, 1.7 Hz), 7.32(1lH,
dd, J=7.6, 1.4Hz), 7.51(1H, ddd, J=8.6, 2.1, 1.2Hz), 7.61 (1H,
dd, J=12.3, 2.2 Hz), 7.66(1H, s).

3) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1) -4-methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),



299 yellow solid (yield: 56.0%). 1H NMR(400MHz, CDC13)8: 2.25-2.38 (2H,
m) , 2.86(2H, t, J=7. 8 Hz) , 3.95(3H, s), 4.42(2H, t, J=7.8 Hz), 7.04(1H, dd,
J=8.5, 8.5 Hz), 7.09-7.19(2H, m), 7.28Q1H, m), 7.30 (1H, m), 7.54 (1H, m)
, 7.65 (1H, dd, J=12.2, 2.4 Hz) , 8.56 (1H, s) . 2) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1)-4-hydroxymethyl-2H-pyridazin-3-one Following the procedure of Example
1(8).[ #-carhaxy-2-43H2:chigrophieny|)peony]-6:(3-tucro-dwmethoypheny1) -

xyphenyl)-2H-pyridazin-3-one was reacted to yield the titte compound as a
paletyelow:sokid (yietd B2596)d 2 HiINMRAOONMHZ, CRCL8)B:t2 17:2. 28 (2,
m) ) 2.84(2H, t, J=7. 6 Hz) , 3.94(3H, 9), .4'31(2.H’ t, J=7.0 Hz), 4.71(2H, d,
JZ6. 818z ToPUH: df =861 98 AL YU i lddd, I=76) 7.6, 2.0 Hz),
7.18 élH, ddd, J=7.4, 7.4, 1.4 Hz), 7.26(1H, dd, J=7.4, 1.7 Hz), 7.32(1H, dd,
J=%. BYR R0y H7. 5 CPO: WA, J=8. 6, 2.1, 1.2 Hz) , 7.61 (1H, dd, J=12.3,
2.2 Hz),/7.66 (%%—i . 3) Preparation of _
182 , ), 2t , L, J=7.6Hz), 3.17(3H, , 3.95(3H,
2-[3- -clhlorop e(ny pr(%pyﬁ-G-%%ﬂoro-4-met?10>%3)/pheny ( 3) (
1)-4-pethanesylienyloxymethyl2H-pyeidaziny3:088 y=1.2 Hz), 7.03(1H,
dd, J=8.5, 8.5Hz), 7.13(1H, ddd, J=7.6, 7.6, 2.0Hz), 7.18 (1H,
ddd, J=7.3, 7.3, 1.4 Hz), 7.26(1H, m), 7.32(1H, dd, J=7.6,
1.4 Hz), 7.50(1H, ddd, J=8.6, 2.2, 1,2 Hz), 7.62(1H, dd,
J=12.2, 2.2 Hz), 7.74(1H, t, J=1.2 Hz).

4) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield the title compound as a pale yellow syrup (yield: 76.7%) .

'H NMR (400MHz, CDCls)$d:
2.17-2.26(2H, m), 2.33(3H, s), 2.46-2.68(8H, m), 2.84(2H,
t, J=7.6 Hz), 3.57(2H, d, J=1.5 Hz), 3.95(3H, s), 4.31(2H,
t, J=7.1 Hz), 7.04(lH, dd, J=8.6, 8.6 Hz), 7.12(1lH, ddd,
Jj=7.6,7.6,1.7Hz), 7.18(1H, ddd, J=7.3, 7.3, 1.4Hz), 7.27 (1H,

m), 7.32(lH, dd, J=7.8, 1.5 Hz), 7.53(1H, ddd, J=8.6, 2.2,

1.0 Hz), 7.61(1H, dd, J=12.4, 2.2 Hz), 7.73(1H, s).



Following the procedure of Example 1(9), 300
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl)-
4-hydroxymethyl-2H-pyridazin-3-one WHs reacted to yield the title compound
as a yellow solid (yield: 79.3%). 1H NMR(400MHz, CDC13)8: 2.18-2.28 (2H,
m), 2.85(2H, t, J=7. 6 Hz) , 3.17 (3H, s) , 3.95(3H, s), 4.32(2H, t, J=7.3 Hz),
5.27(2H, d, J=1.2 Hz), 7.03(1H, dd, J=8.5, 8. 5Hz), 7.13 (1H, ddd, J=7. 6,
7.18, @ Hz) ond 18 (142 ddde ds7.3,50.8, 1idikiz), 7.26(1H, m), 7.32(1H, dd,
J=7.6, 1.4 Hz), 7.50(1H, ddd, J=8.6, 2.2, 1,2 Hz), 7.62(1H, dd, J=12.2, 2.2
Hz), 7.74(1H, t, J=1.2 Hz). 4) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1=43@%hetyl4-piperazinyl)methyl-2H-pyridazin-3-one Following the
procedure of Example 1(10),

2-[3-(2-cHioFSpstehypropyI]-6- (3 -fluoro-4-methoxyphenyl)-

4- methanfzs go Xloxg eth rldazm - a%ieacted L} d the
title Compou%rjld e?s apa gry%}fllh rup o (Viel 5’1 7% 7%) . 1H NMR(4§ MHZ”

CDC13)8; 2y4 7-2426(2H,d1),2-33(3H 9)r 2,46-:2:68(BH,y).02:84(2H g 1, I7 .6
Hz), 3.57(2H, d, J=1.5 Hz), 3.95(3H, s), 4.31(2H, t, J=7.1 Hz), 7.04(1H, dd,

J=8.6, 8.8 H#)e7.12(1H, ddd, J=7.6, 7.6, 1.7 Hz), 7.18 (1H, ddd, J=7.3, 7.3,
1.4 HZ) , 7.27 (1H,

1) Preparation of
4-carboxy-2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-me
thoxyphenyl) -2H-pyridazin-3-one

Following the procedure of Example 1(6),

6- (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi

n-3-one and 3-(4-chlorophenyl)-1l-propanol methanesulfonate

were reacted to yield a crude product. Without purification,
the crude product was reacted further in accordance with the
procedure of Example 1(7) to yield the title compound as a pale

yellow solid (yield: 56.1%).

'H NMR (400MHz, CDCls)$d:
2.20-2.29(2H, m), 2.72 (24, £, J=7.3Hz), 3.95(3H, s), 4.37(2H,
t, J=7.3 Hz), 7.05(1H, dd, J=8.5, 8.5 Hz), 7.10(2H, d, J=8.5
Hz), 7.22 (24, d, J=8.5Hz), 7.53(1H, m), 7.63(1H, dd, J=12.2,
2.2 Hz), 8.56(1H, s).

2) Preparation of

2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny



m), 7.32(1H, dd, J=7.8, 1.5 Hz), 7.53(1H, ddd, J=8.6, 2.2, 1.0 Hz), 7.61
(1H, dd, J=12.4, 2.2 Hz), 7.73 (1H, s). 301 IR(Neat) cm": 1652, 1608, 1521,
1437, 1290. Example 242 Preparatio#P8f
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyph
enyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin- 3-one 1) Preparation of
4-carboxy-2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-me
thoxyphenyhy2t-pyyittazin,8-ome Fpllowdng the peecedure of Example 1(6),
6-(3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi n-3-one and
3-(4-chlotopheryhrt-propapclbmetdvare sulforederwere (8acted to yield a
crude product. Without purification, the crude product was reacted further in

adcordahes Wit the proetdareBREREMPE AP to §idld thétitfecdmpatiha

as a pale Xellow solid (yield: 56 1%). 'H NMR(400MHz, CDC13)8: 2.20-2.29
ZﬁY er?“% 72(5H, Ryf—l?%,zﬁfz) 3%‘5?3??%)%%%5% P 337 b A,

(1C°mr%) 76(53 szg 878‘110( bi” 2 %)Hdz)%é(%é%? J5P.5 H2) 753

1H 8
'H NMR (400MHz, CDCls)$d:

2.14-2.24(2H, m), 2.69(2H, t, J=7.6Hz), 3.33(1H, m), 3.94 (3H,
s), 4.26(2H, t, J=7.2 Hz), 4.69(2H, d, J=1.4 Hz), 7.01(1lH
dd, J=8.4, 8.4 Hz), 7.13(2H, d, J=8.2 Hz), 7.22(2H, d, J=8.2
Hz), 7.49(1H, ddd, J=8.4, 2.0, 1.2 Hz), 7.60(1lH, dd, J=12.5,
2.1 Hz), 7.65(1lH, s).

3) Preparation of
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1) -4-methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),

2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -

4-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a pale yellow solid (yield: 79.3%).

'H NMR (400MHz, CDCls)$d:
2.15-2.24(2H, m), 2.70(24, t, J=7.3Hz), 3.17(3H, s), 3.95(3H,
s), 4.27(2H, t, J=6.8 Hz), 5.25(2H, 4, J=1.2 Hz), 7.03(1lH
dd, J=8.6, 8.6 Hz), 7.13(2H, d, J=8.5Hz), 7.23(2H, d, J=8.5
Hz), 7.49(1H, ddd, J=8.6, 2.2, 1,2 Hz), 7.61(1H, dd, J=12.2,

2.2 Hz), 7.72(1H, t, J=1.2 Hz).



2) Preparation of 2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
302 1)-4-hydroxymethyl-2H-pyridazin-3-one Following the procedure of
Example 1(8), 4-carboxy-2-[3-(4-chlof@henyl)propyl]-6-(3-fluoro-4-metho
xyphenyl) -2H-pyridazin-3-one was reacted to yield the titte compound as a
pale yellow solid (yield: 32.5%). 1H NMR(400MHz, CDC13)8: 2.14-2.24 (2H,
m), 2.69 (2H, t, J=7. 6 Hz) , 3.33 (1H, m), 3.94 (3H, s), 4.26 (2H, t, J=7.2
Hz) , 4.69H,dcd=b4 Hz), 7.01 (1H, dd, J=8.4, 8.4 Hz), 7.13 (2H, d,
J=8.2 Hz), 7.22 (2H, d, J=8.2 Hz), 7.49 (1H, ddd, J=8.4, 2.0, 1. 2 Hz) , 7.60
(1H, @d,[3=125h 2ol blzh 7. 65) (iHbrs) ! B) Préparationrof-4-methoxypheny
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1)-4-retHanésunyioxymetyr-Rr-phiidazintd-ohe’Folfowingrtheprocedtre
of Example 1(9), .2-[3-(4-chlorophenyl)propyl]-6-(3-flugro-4-methoxyphenyl)-
4-hydroxfr%Erﬂﬁ-]ﬂ-?-p%ﬁa%ﬁqﬁ-eodﬁjerﬁ/a%freéﬁ?éﬁjﬁoeyi]e&} tHe title compound
as,a pale yellow solid (yield: 79.3%).,1 400MHz, CDC13)8: 2,15-2 24
T R L A R B

(2H, m), 2.70 (2H, t, J H,s), 3.95(3H, s
H@Lﬁ%%ﬁ@ﬁée &%6%;ﬂé§&ﬂé@%§Hi2H—pyridazin—3—onexmasreactedto

yield the title compound as a pale yellow syrup (yield: 76.9%).
'H NMR (400MHz, CDCls)$d:
2.15-2.24(2H, m), 2.33(3H, s), 2.47-2.66(8H, m), 2.70(2H,
t, J=7.6 Hz), 3.55(2H, d, J=1.4 Hz), 3.95(3H, s), 4.27(2H,
t, J=7.1 Hz), 7.04(1H, dd, J=8.8, 8.8 Hz), 7.13(2H, d, J=8.5
Hz), 7.21(2H, d, J=8.5Hz), 7.49(1H, m), 7.60(1H, dd, J=12.4,
2.2 Hz), 7.70(1H, s).

IR (Neat) cm™': 1652, 1608, 1521, 1437, 1282.

Example 243
Preparation of
4-aminomethyl-2-[3-(2-chlorophenyl)propyl]-6-(3-fluo
ro-4-methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield a crude product. Without purification, the crude product

was reacted further in accordance with the procedure of Example



dd, J=8. 6, 8. 6 Hz) , 7.13 (2H, d, J=8.5 Hz) , 7.23 (2H, d, J=8.5 Hz), 7.49
(1H, ddd, J=8. 6, 2.2, 1,2 Hz) , 7.61 (1H, dd, J=12.2, 2.2 Hz), 7.72 (1H, t,
J=1.2 Hz). 303 4) Preparation of 304
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny
1)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one Following the
procedure of Example 1(10),

243-(4chlorophenyhprepy]-6€3-fluoiad anethoxypRenylyw syrup (yield:

4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield the
titt8edmpound as a pale yellow syrup (yield: 76.9%) . 1H NMR(400MHz,
CDC13)8: 2.15-2.24(2H, m), 2.33(3H, s), 2.47-2.66(8H, m), 2.70(2H, t, J=7.6
HZY, 355 (2R0ME3=1UPFE)) 8.95(3H, s), 4.27(2H, t, J=7. 1 Hz) , 7.04 (1H, dd,
J=8.8,8.8 Hz% 7.13 (2H,d, J=8.5 Hz), 7.21 (2H, d, J=8.5 Hz) , 7.49 ng2
y, Tob 0 dh 31587 25 30 (4 R (ea) ot oz, 1603

15211437, @%%fg,x%mplg.z%dﬁ(f}fe%”,‘r%tl‘i%%{%, 7.02(1H, dd, J=8.6,

4-aminomethyl-2-[3-(2-chlorophenyl)propyl 0

ro-4-methexyphenyily 2H:pyrdaziny3-one  Followingithe proceduseof, 444,

Example 24(1), 2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl)-
J=7.4, 7.4, 1.6 Hz), 7.27(1H, m), 7.32(1H, dd, J=7.6, 1.4
Hz), 7.52(1H, m), 7.62(1H, dd, J=12.5, 2.2 Hz), 7.67(1lH,

s) .

IR (Neat) cm': 1652, 1604, 1522, 1438, 1275.

Example 244

Preparation of

4-aminomethyl-2-[3- (4-chlorophenyl)propyl]-6-(3-fluo

ro-4-methoxyphenyl) -2H-pyridazin-3-one

Following the procedure of Example 24 (1),
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yielda crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24 (2) toyield the title compound as a pale yellow solid (yield:
48.2%) .
'"H NMR (400MHz, CDCl3)d:

2.14-2.26(2H, m), 2.70(2H4, t, J=7.4Hz), 3.87(2H, s), 3.95(3H,



4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to yield a
crude product. Without purification, the crude product was reacted further in
accordance with the procedure of Exafiple 304 24 (2) to yield the title
compound as a pale yellow syrup (yield: 48.2%) . 1H NMR(400MHz,
CDC13)8: 2.17-2.27(2H, m), 2.85(2H, t, J=7.4 Hz), 3.89(2H, d, J=1.2 Hz),
3.94 (3H, s),4.32 (2H, t,j=7.0 Hz), 7.02 (1H, dd, j=8. 6, 8.6 Hz), 7.13 (1H,
ddd, 357.6. 7:6,2:0 Hz)=7.18{2H, dddp =, 4d,.4-86417), ¢ 27(1H,.m),(2H,
7.32(1H, dd, J=7.6, 1.4 Hz), 7.52(1H, m), 7.62(1H, dd, J=12.5, 2.2 Hz),
7.67(2H,%5)8 IR ([NBat) tm-A(A652,,1664,. 1522) 1438, 1015, Exantsle R44) ,
Preparation of 4-aminomethyl-2-[3-(4-chlorophenyl)propyl]-6-(3-fluo
ro-4-mefHodyphetil)-2RIpyridazin3-8/e  FalldwinkftheSprocedure of

Exam le 24(1),,2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl)-
4-Hhd %ﬁésﬁﬁoﬁyl&%ﬂ%étﬂﬁ%—i p§| azin-36He wabreacted to yield a

crude product. Without purification, the crude product was reacted further in
accordance with the procedure of Example

Example 245
Preparation of
-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -
4- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-m
ethyl-1l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 91.6%).
Melting point: 235-239°C (dec.)
'"H NMR (400MHz, DMSO-dg)d :
2.75(3H, s), 3.16-3.42(8H, m), 3.63(2H, s), 3.90(3H, s),
5.31(2H, s), 7.19-7.40(4H, m), 7.60-7.67(2H, m), 7.87(1lH
s) .

IR (KBr) cm™': 3439, 1652, 1605, 1519, 1441, 1290, 1139.

Example 246

Preparation of



24 (2) to yield the title compound as a pale yellow solid (yield: 48.2%) . 1H
NMR(400MHz, CDC13)8: 2.14-2.26 (2H, m) , 2.70(2H, t, J=7.4 Hz) , 3.87(2H,
s), 3.95(3H, 305 s) , 4.27 (2H, t, J=7 .20Biz) , 7.02 (1H, dd, J=8.6, 8 . 6 Hz) ,
7.14 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz) , 7.51 (1H, d, J=8. 0 Hz) ,
7.61 (1H, dd, J=12. 5, 2.2 Hz) , 7.65 (1H, S) IR(KBr) cm-1: 1652, 1604, 1522,
1438, 1275. Example 245 Preparation of
2-(3,4-difuorabenzyl - 6u(S-huero-4methaxypbenyl)aminome thyl-6- (3-£1
4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
Followingutheoprooeetine of Bxamydle4H-pyridazin-3-one
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-m
ethyl-1-pipBraARYRetiyl-2H-pyridazin-3-one was reacted to vyield the title
compound as a colorless crystalline powder_(yield; 91.6%). Melting point:

235-239C {de€ ¥ 119 NIR @OV SMI0H6Y8P2%75(3H, s), 3.16-3.42(8H,

2%:-3123%%% %g)'u%%%’eh'm% ) 2238 8h /2R3 180U 6 L-B0-£R 125, 4

-methoxyphenyl) -2H-pyridazin-3-one was reacted to yield the

titlecompoundasacolorlesscrystallinepowder (yield: 91.1%).
Melting point: 216-218°C
'"H NMR (400MHz, DMSO-dg)3 :
2.77(6H, s), 3.91(3H, s), 4.24(2H, s), 5.35(2H, s),
7.21-7.44(4H, m), 7.66-7.74(2H, m), 8.45(1H, s).

IR (KBr) cm™': 3435, 1647, 1606, 1519, 1438, 1284.

Example 247
Preparation of
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3
-one dihydrochloride
Following the procedure of Example 4,
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one was
reacted to yield the title compound as a colorless crystalline
powder (yield: 50.0%).

Melting point: 244-245°C



IR(KBr) cm 1: 3439, 1652, 1605, 1519, 1441, 1290, 1139. Example 246
Preparation of 306 2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fl
uoro-4-methoxyphenyl)-2H-pyridazin-36ne hydrochloride Following the
procedure of Example 4,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4 -methoxyphenyl)
-2H-pyridazin-3-one was reacted to yield the title compound asa colorless

crystatline powger (vigldo94,1%). Melting point: 216-218C 1H NMR
(400MHz, DMSO-d6) 8 : 2.77(6H, s), 3.91(3H, s), 4.24(2H, s), 5.35(2H, s),
7.21-7 A4(AB, 1) ( ZH66RY , 74(2H (A1), 8ADELH,SS)2 HREKBr) tnd 123435, 816434 ,
1606, 1519, 1438, 1284. Example 247 Preparation of
2-[3-@LehBrefhenyd oropyh-614-fluord-3-methylghe -  Hz), 7.27(2H, 4,
nyl)-4-(4-methyl-I-pi erazinyl%([qnethyl-ZH-p)gridazin-s -one dihydrochloride
Following the Broceture of Exampie 4) - - 7> (1, m), 780 (1H, m),

2-[3-(4- henyl)propyl]-6-(4-fluoro-3-methylphenyl)-4
-(4-méelfrcfj;7ll-(qﬁgﬁ')e%a§z%>1yl)methyl-2H-pyridazin-3-one was

IR (KBr) cm™': 1650, 1607, 1493, 1241, 1158, 1016, 942, 827.

Example 248
Preparation of
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-
(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4- (4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 85.2%).
Melting point: 248-250°C (dec.)
'H NMR (400MHz, DMSO-d¢)d :
2.76(3H, s), 2.98-3.18(4H, m), 3.25-3.39(4H, m), 3.82(2H,
s), 3.90(3H, s), 4.92(2H, d, J=6.4 Hz), 6.46(1H, dt, J=15.6,
6.4 Hz), 6.65(1H, d, J=15.6 Hz), 7.25(1H, dd, J=8.5, 8.5
Hz), 7.33(2H, 4, J=8.5 Hz), 7.44(2H, d, J=8.5 Hz),

7.65-7.73(2H, m), 8.07(1H, s).



reacted to yield the title compound as a colorless crystalline powder (yield:
50.0%). Melting point: 244-245C 307 1H NMR (400MHz, DMSO-d6) 8 :
2.05-2.15 (2H, m) , 2.32 (3H, s) , 2.682H, t, J=7. 8 Hz) , 2.81 (3H, s),
3.20-3.60 (10H, m) , 4.18 (2H, t, J=7. 8 Hz) , 7 .27 (2H, d, J=8.6 Hz),
7.29-7.39(3H, m), 7.75(1H, m), 7.80(1H, m), 8.37 (1H, brs). IR(KBr) cm-1:
1650, 1607, 1493, 1241, 1158, 1016, 942, 827. Example 248 Preparation of
2-{4-chberocinnamyl p86(3-fluerp;4vethoxyphenyl) 4o, 1286.
(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride Following
the procedure of Example 4,
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-met

hyl455ipé Faziriyl) methyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 85.2%). Melting point:
248-250C {GEET *1H NMR{(400MHz, DMSO-d6)8: 2.76(3H, s), 2.98-3.18(4H,

?1‘)H 3 aﬁ%;fgfﬁétﬁaf"&ré”c%%@bmyﬁ%’-%i’?@-'%’ W 222t G I8 17)r 648

[4- (2-hydroxyethyl) -1-piperazinyl]methyl-2H-pyridazi
n-3-one dihydrochloride
Following the procedure of Example 4,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-[4-(2-
hydroxyethyl) -l-piperazinyl]methyl-2H-pyridazin-3-one was
reacted to yield the title compound as a colorless crystalline
powder (yield: 82.6%).
Melting point: 220-228°C (dec.)
'H NMR (400MHz, DMSO-dg)3d :
2.96-3.08(4H, m), 3.17(2H, t, J=5.4 Hz), 3.28-3.44(4H, m),
3.75(2H, s), 3.79(2H, t, J=5.1 Hz), 3.90(3H, s), 4.92(2H,
dd, J=6.4, 1.2 Hz), 6.46(1H, dt, J=16.1, 6.4 Hz), 6.65(1H,
d, J=16.1Hz), 7.25(1H, dd, J=8.5, 8.5Hz), 7.33(2H, 4, J=8.5
Hz), 7.44(2H, d, J=8.5 Hz), 7.65-7.72(2H, m), 8.00(1H, s).

IR (KBr) cm': 2937, 1656, 1611, 1525, 1438, 1285.

Experiment 1

Inhibitory Activity against Interleukin-1f Production

HL-60 cells were cultured for 4 days until confluence



6.4 Hz), 6.65(1H, d, J=15.6 Hz), 7.25(1H, dd, J=8.5, 8.5 Hz), 7.33(2H, d,
J=8.5 Hz), 7.44(2H, d, J=8.5 Hz), 7.65-7.73(2H, m), 8.07 (1H, s). 308 IR(KBI)
cm 1: 2936, 1652, 1607, 1523, 1439, 3¥86. Example 249 Preparation of
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-
[4-(2-hydroxyethyl)-1-piperazinyljmethyl-2H-pyridazi n-3-one dihydrochloride
Following the procedure of Example 4,
2-44-chderocimaamy8-(3-fluora-4-methexypheoyl) de[462-um (FBS) added
hydroxyethyl)-1-piperazinyllmethyl-2H-pyridazin-3-one was reacted to yield
thehtitleecompdird as &icolovess crystalliies pdwd8ihfyieldp 8216961V ety
point: 220-228C (dec.) 1H NMR(400MHz, DMSO-d6)8: 2.96-3. 08 (4H, m
3475 @M ded=5a Uz F 2813 4 paHL hRY, SBIBTRASS)2 8. ?9{24@ 95y mL
Hz), 3.90(3H, s) 4.92(2H, dd, J=6.4, 1.2 Hz), 6.46(1H, dt, J=16.1, 6.4 Hz),
6 %%(fﬁ 16 A992) ™7 95 0L, "dd Pi=8 57 8.5 HF)E 7 33 13RN U 998 &S
el MﬁgH%d 8.5 H2)  7,65:7,72 (2H, M) 800,14, 5) IR(KBN) o &
37 1656, 161 11, 1525 1438, 1285. Experlmentl

was inoculatedat ImL/well toa24-wellplate. Asamplecompound
was added at 1 pL/well, followed by culturing for 3 days. Three
days later, the amount of interleukin-1f in each culture was
determined by ELISA. Each ICsyp value was determined by a

comparison in yield with a control to which no test sample was
added. Results on some representative compounds are shown in

Tables 1 and 2.



Inhibitory Activity against Interleukin-1R Production HL-60 cells were
cultured for 4 days until confluence 309 on RPMI 1640 medium with 10%
fetal bovine serum (FBS) added theréid. The medium was centrifuged. The
supernatant was discarded, and the cells were then suspended at 1 x 106
cells/mL on RPMI 1640 medium with 3% FBS, and lipopolysaccharide was
added to give a final concentration of 10 pg/mL. The culture was inoculated
atl mL/wglIﬁt_o a124-well plate. A sample compound was added at 1 pL/well,
followed 'Jf)y cueituring for 3 days. Three days later, the amount of
interleukin-1R in each culture was determined by ELISA. Each IC50 value
was determined by a comparison in yield with a control to which no test
sample was added. Results on 't ome representative compounds are shown
in Tables 1 and 2. 310 h:' Me le- C-BuJf:~I,C.HFri Gl 311 312

RZ\ SN
ey R
R "ol
(1) CyprCH, : Cyclopropylmethyl
IL-18 production
By e S R(R)N- Salt inhibiting activity
Ho IC50 (um)
8 Me F H 1 iso-Bu Me,N- Hel 3.45
14 MeQ F H 1 CyprCH, Me,N- ool 3,61
Vo Y
18 MeQ F p el CyprCH, Bn-N N— 2HCI 5.40
A5
21 Me0 F H 1 CypCH, H-N N—  2HG 101
\eac)
23 MeO H 1 CyprCH, (HOCH,CH,),N- Hel 0.33
25 MeQ H 1 CyprCH, H,N- HCL 2,74
45 Me H H 1 iso-Bu MEZN- HClI 6.21
47 Me H H 1 iso-Bu EtN- HCI 5.20
49 Me H H 1 isoBu (HOCH,CH,),N- HCI 3.53
=
83 F Me H 1 iso-Bu Me-N  N— JHCI 027
L,
89 F Me ®H 1 iso-Bu Me,N- HCL 5.50
108 F E | iso-Bu (HOCH,CH,),N-~ HCI 3.44
Ty
143 F Me H 1 C’@_//_/ Me-N  N-— 2ZHCI 2.55
ety
. —\
149 MeS H H 1 CyprCH, Me-N  N— 2HCI 1.63
CER,
153 MeS H 12 HRes! CyprCH, Me;N-_ HCI 0.58
16l MeS H. H .1 iso-Bu Me;N- HCl 2.78
H
: ~
163 MeS H H 1 iso-Bu = N— HCI 278
o
W M e F-@CHg Me-N N—  free 0.87
LT g
2 E H H NF—\N hi 0.64
1 i b e (+1+] i
192 MeO F-@- CHa (]
213 MeO F  H 3 CyprCH, H-N N—  free 024
Nz

216 MeO F H

[F5)

CyprCH, H,N- free . 1.14




Experiment 2 (Water Solubility Test) Testing method Each sample
compound was weighed in the amount shown in Table 3, to which purified
water was added in 0.05 mL aliquots.3The solubility (%) of the compound
was determined based on the amount of water required for its dissolution.
Results As is shown in Table 3, the compounds of the present invention
showed water solubility significantly improved over the comparative
compounds. 313 Table 3 Example No.Weighed amount Amount of added
SolulSiRE@6¥ (mg)water (mL) 142.0480.250.8 181.0480.11 2110.470.05>20
2310.820.110 251.0250.250.4 4510(¢370.254 4710.470.05>20
8910.570.05>20 o

Z
A~ (CHp); R
(0]
(1)
IL-1p production’
ExaNn;ple % v 7 A RI A inhibiting activity
. IC50 (pm) -
55 F
; 3 7
207 MeOQ F H 1 F—@CHz Me-N  N— o
N
_ F
208 MeO F H. 1 F_<\*/ CH, Me,N- 6.1

T Y

200 MO F H 1 O po~ MeN N— 2.8
HO TN

200 Me®O F H 1 C'@\%\/ e N g

218 F Me H 1 C‘@*(CHz):a Me~NCN— 6. 8
ST
222 F Me H 1 c|_<:>—c|-12 Me—N\mJN— 5.8
cl

-

S RS TR 3 @cm H,N- 5.2
7 I i
230 F Me ©H 1 ol-éi}—(m-(z)2 Mesbl N i

Ay ¢
e SN
= > = 5.7
231 F Me H 1 % CH, Me N\_{N
Cl
Cli
241 MeO F H 1 @—(CHz)s O 6.4
L

AN
245 Me® F H 1 CIO(CHZ)S Me-N N— .7




1089.750.045>20 1435.0230.0510 1493.090.03>10 1532.950.60.5
1882.0082.50.08 1935.0320.15 1955.0722.20.2 2062.0423.50.06
2145.0610.0510 2175.0610.0510 2455.9200.0510 2464.9920.22
2474.9990.0510 2482.0023.50.06 2492.0177.00.03 Comparative 0.677100
<0.001 Compound 1(insoluble) Comparative 0.742100 <0.001 Compound
2(insoluble) Comparative

Experiment 2 (Water Solubility Test)

Testing method

Each sample compound was weighed in the amount shown in
Table 3, to which purified water was added in 0.05 mL aliquots.
The solubility (%) of the compound was determined based on the
amount of water required for its dissolution.
Results
As is shown in Table 3, the compounds of the present
invention showed water solubility significantly improved over

the comparative compounds.



0.740100 <0.001 Compound 3(insoluble) Comparative 0.95100 <0.001
Compound 4(insoluble) 314 OMe C1 OMe OMe EtO Comp.comp'd 1 OMe
HO Comp.comp'd 4 C1 Comp.comp'dP3Comp.comp'd 3 Experiment 3 (Oral
Absorbability Test on Rats) The compound of Example 83 and the
comparative compound 3 were suspended at 2 mg/mL with a 0. 5% MC
solution in mortars, respectively, and were orally administered to male SD

rats at Table 3

Example No. Weighfgg?mount Ams;g;;xiii?ed Solubility (%)
14 2.048 0.25 0.8
18 1.048 0.1 1
21 10.47 0.05 >20
23 10.82 0.1 10
25 1.025 0.25 0.4
45 10.37 0.25 4
47 10.47 0.05 >20
89 10.57 0.05 >20
108 9.75 0.045 >20
143 5.023 0.05 10
149 3.09 0.03 >10
153 2.95 0.6 0.5
188 2.008 2.5 0.08
193 5.032 0.1 5
195 5.072 2.2 0.2
206 2.042 3.5 0.06
214 5.061 0.05 10
217 5.061 0.05 10
245 5.020 0.05 10
246 4.992 0.2 2
247 4.999 0.05 10
248 2.002 3.5 0.06
249 2.017 7.0 0.03

iiﬁiiiiii%é 0.677 (inséggble) <0.001

iiiiiiii;if 0.742 (inséggble) <0.001

Ccoor?fpaci1ar1tdlVae 0.740 (insclbggble) <0.001

2§$§iiiiiif 0.95 (insiggble) <0.001




10 mg/5 mL/kg. Upon elapsed time of 0.25, 0.5, 1, 2, 4, 6 and 8 hours after
the administration, blood samples were collected and then centrifuged to
provide plasma samples. The plasma3lévels of the respective compounds
were determined by HPLC. As is shown in FIG. 1, no substantial absorption
was observed on the comparative compound 3, but good absorption was
observed on the compound of Example 83 equipped with increased water
solubility. Teveompound of Example 83 is, erefore, useful 315 a§"n orally
dosable medigine. Experiment 4 (Oral Ab
Mice) In ilar manner as in Experime
23, 25, 143,193, 245, 246, 247, 248 and 248
mice gnd/orats to test their ofal absorbapi .
gooo(Pgbstawlity warved onfall the tekt compoundsthf Exa bl\e;éé
251°[43N 198, 225, 246, 247, 248 "4hd 219 &b that they ar& usdful

dosable medicines. 316 CLAIMS 1. A 8hen(§/lpyridazine derivafive ©
representeely the formula (1) : (1) whereifha» Comp.comp'd 3

OMe
Cl
B
HO N NN
(0] (6]

Comp.comp'd 4

Experiment 3 (Oral Absorbability Test on Rats)

The compound of Example 83 and the comparative compound
3 were suspended at 2 mg/mL with a 0.5% MC solution in mortars,
respectively, and were orally administered to male SD rats at
10 mg/5 mL/kg. Upon elapsed time of 0.25, 0.5, 1, 2, 4, 6 and
8 hours after the administration, blood samples were collected
and then centrifuged to provide plasma samples. The plasma
levels of the respective compounds were determined by HPLC.
As is shown in FIG. 1, no substantial absorption was observed
on the comparative compound 3, but good absorption was observed
on the compound of Example 83 equipped with increased water

solubility. The compound of Example 83 is, therefore, useful



R1 is optionally substituted or unsubstituted alkyl, or substituted or
unsubstituted alkenyl; R2 and R3 each independently represents hydrogen or
alkyl, hydroxyalkyl, dinydroxyalkyl or @Rynyl, or R2 and R3 are fused
together with the adjacent nitrogen atom to form a substituted or
unsubstituted, nitrogen-containing, saturated heterocyclic group; X, Y and Z
each independently represents hydrogen or halogen, substituted or
unsubstitatesh alkyh edcoxys atledthianalkylsulfinyl or alkylsulfonyl, or
substituted or unsubstituted aryl; and n stands for a number of from 1 to 5;
withithe previso4hdbR2lakd R3-arpnot hydibgenscor thet saatel C1xC3ialkyl
groups at the same time when R1 is a benzyl 317 group or a C1-C3 alkyl
group; or H'saltIhBiecTr 2nFmescompotimd 8PEIRF L twherefif RICRRMPOUNds
substituted or unsubstituted al él havin g 1 tq 7 carbon atoms or substituted

o dnStiB&HtUTEd alkeryl'having 2 to'7 Garborf afims*3: The cEfiptind BF

Claim, 2. whereln one.Lmare aybistiuenta.on said allyl pralkeand . opy
represented by R1 are each in ependently arylhaving 6 to 14 carbon atoms

o909k smembered hieteroany having dcio nitrogen, gioms, and-sajd: ary)

or heteroaryl groups are each substituted or unsubstituted
was observed on all the test compounds of Examples 23, 25, 143,

193, 245, 246, 247, 248 and 249 so that they are useful as orally

dosable medicines.



by 1 to 3 substituents selected from the group consisting of halogen, alkyl
and alkoxy. 4. The compound of Claim 1, wherein R2 and R3 each
independently represents hydrogen, ak§l, hydroxyalkyl, dihydroxyalkyl or
alkynyl; or R2 and R3 are fused together with the adjacent nitrogen atom to
form a 5- or 7-membered, nitrogen-containing, saturated heterocyclic group,
said heterocyclic group being substituted or unsubstituted with one or more
halogen atoms, or alkyl, alkoxycarbobylmsaralkyl groups. 5. The compound
of Claim 1, wherein X, Y and Z are each independently hydrogen, halogen,
alkyl which.is substituted yorigsubstitutedilyyp oneormpre halogeh atonmser
alkoxy groups, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, or C6-C14 aryl
whitHT8substitited or unsubsituted by one or more halogen 318 atoms, or
alkyl or alkoxy groups. 6. The compound of Claim 1, wherein R1 is isobutyl,
cyclopropylmethyl, cyclopentylmethyl, cinnamyl, halogenocinnamyl, benzyl,
halogenobenzyl, dihalogenobenzy (hatogenophenyl)propyl; R2 and R3
are each independently hydroger, C1 7 alkyl, C1_7 hydroxyalkyl or
propargyl; said heterocyclic group- by R2 and R3 is pyrrolidinyl,
piperazinyl, piperidino or morpholing which is sybstituted or

N
|
N

Rl

;Uw

AN

/

O

S
O< /

wherein:

R' is optionally substituted or unsubstituted alkyl, or
substituted or unsubstituted alkenyl;

R” and R’ each independently represents hydrogen or alkyl,
hydroxyalkyl, dihydroxyalkyl or alkynyl, or R* and R’ are fused
together with the adjacent nitrogen atom to form a substituted
orunsubstituted, nitrogen-containing, saturatedheterocyclic
group;

X, Y and Z each independently represents hydrogen or
halogen, substituted or unsubstitutedalkyl, alkoxy, alkylthio,
alkylsulfinyl or alkylsulfonyl, or substituted or
unsubstituted aryl; and

n stands for a number of from 1 to 5;

with the proviso that R? and R® are not hydrogens or the

same C;-Cs3 alkyl groups at the same time when R' is a benzyl



unsubstituted by one or more C1_7 alkyl or benzyl groups; X is methyl,
methoxy, methylthio or halogen; Y is hydrogen, methyl or halogen; Z is
hydrogen; and nis 1 or 3. 7. The compdund of Claim 1, which is
4-dimethylaminomethyl-6-(3-fluoro-4-methylphenyl)-2-isobut
yl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-(3-fluoro-4-me
thexypbenpyl)2H-pyridazinyd-0o8€oup; or a salt thereof.
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(4-benz
yl-I-piperazinyhwethyRblupyriddzitild-one,, wherein R' is substituted
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(1-pipe
rdﬂhynﬁﬁﬁﬁyngqﬂﬁﬂégmkﬁ@ﬁépgZLto'7carbonatoms<n:substituted
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6

-(SHIUBIS P Rtethbky &@if-@#p{}ﬁ&éﬁ%é ong, / ‘carbon atoms.
4-aminomethyl:2:CyclRpropme Ny & (R Mo IO - more
nyl)-2H-pyridazin-3-one, 319
4-dimethylaminamethyl:2-isobutyh6-(4-methylpheny);2Hpyr ddagip-3-one.
4-diethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyri dazin-3-one,
4-0N, Ahbis{2dnetaxyethyl)aminomethyb66(4-nethylphersd)-2t oms or 5- or
isobutyl-2H-pyridazin-3-one,

6-44-flridre 3 ehéthyphenyi)l 2Hsoboty |- 4-(4-methyldqiper atoms; and said

aryl or heteroaryl groups are each substituted or unsubstituted
by 1 to 3 substituents selected from the group consisting of
halogen, alkyl and alkoxy.

4. The compound of Claim 1, wherein R’ and R® each
independently represents hydrogen, alkyl, hydroxyalkyl,
dihydroxyalkyl or alkynyl; or R and R® are fused together with
the adjacent nitrogen atom to form a 5- or 7-membered,
nitrogen-containing, saturated heterocyclic group, said
heterocyclic group being substituted or unsubstituted with one
or more halogen atoms, or alkyl, alkoxycarbonyl or aralkyl
groups.

5. The compound of Claim 1, wherein X, Y and Z are each
independently hydrogen, halogen, alkyl which is substituted
or unsubstituted by one or more halogen atoms or alkoxy groups,
alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, or C4-Cisaryl

which is substituted or unsubsituted by one or more halogen



azinyl)methyl-2H-pyridazin-3-one,

4-dimethylaminomethyl-6-(4-fluoro-3- methylphenyl) -2-isobut
yl-2H-pyridazin-3-one,

4-N,N-bis(2- hydroxyethyl)am|nomethyl-6-(3,4-d|fluorophenyl
-2-isobutyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-(4-meth
yldtpiperaziryymethyl2H-pyridazing3-one; .
2-cyclopropylmethyl-4-(4-methyl-I-piperazinyl)methyl-6-[4-
(methylthb)pk@wl]@ﬁmy;mam—%ﬁem 1, wherein R'! is isobutyl,
4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6

-[AN ARy BB P12 HOpyridRAR 3 oRe thy L, cinnamyl,
2-cyclopropylmethyl-4- dlmethylamlnomethyl -6-[4- methXIthlo
)dﬁ%%@ﬁ%ﬂQiﬁﬁﬁﬁﬁﬁ%SQﬁﬂfy , halogendbenzyl, dihalogenobenzyl or

ﬁﬁaqm 5 6c[4 metm"}y%lg E)/tie,n)g} 4aRoP E@rgyéaemle%%rﬂeghryollependently

pyri azin-3-one,

4%§g@éﬁm'@m(%h}ﬂﬁ”'sc@lugylh@&éé%@wyﬂo)ﬁhw&argyl said
2H-pyridazin-3-one, 320

2+{4chieropenzyl)A-dimetytaminamettlylor{3Hfuare-4yreblidinyl,
hoxyphenyl)-2H-pyridazin-3-one,
2eyplopentylmethyl6=(3-fldoro - methoxyphenyird {4 -arethubstituted or
yl-I-piperazinyl)methyl-2H-pyridazin-3-one,

2 ¢y elgpehtyiméAyRa-airtethylafiifomethyl-6Y(B-fitiof6 % hle 9roups; X is

thox henynz -2H-pyridazin-3-one,
etho¥y, methylthio or halogen; Y is hydrogen, methyl

or halogen; Z is hydrogen; and n is 1 or 3.

7. The compound of Claim 1, which is
4-dimethylaminomethyl-6- (3-fluoro-4-methylphenyl)-2-isobut
yl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6- (3-fluoro-4-me
thoxyphenyl) -2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4- (4-benz
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(l-pipe
razinyl)methyl-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
- (3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphe

nyl)-2H-pyridazin-3-one,



2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(1-pipe
razinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopentylmethyl-63{3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-methy
1-1-piperazinyl)methyl-2H-pyridazin-3-one,
4-ghmethydaginameti 2 (A-fluorchenzy))6 q3fluatetdynehenyl) -2H-pyr
hoxyphenyl)-2H-pyridazin-3-one,
2-{4<uoroBenzy)-6-(3-fluoro-4-methoxyphenyl)-4-(1-piper
azinyl)methyl-2H-pyridazin-3-one,
4-ErRindrethyl2NaTidrsbeAz ) B E-Aikofo-44rmathéxiAdtiet vy l) ~2H-pyri
yl)-2H-pyridazin-3-one,

4R metRYfE2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphen

yl)-2H-pyridazin-3-one hyl) ami hyl-6< (4-methylphenyl) —2—
S A s yefhyl) aminomet iyl 6o L4opet hylpheny1)

ethylspineraziny)methyl:2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxyphenyh-2hhpyridagine3+one; 82lsobutyl-4- (4-methyl-1-piper
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
444-methyhd-piperazinyymetiyt-2H-pyddazin-3-one,
4-dimethylaminomethyl-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4 .
-fitoropRémFBbYRrTH pYtidazit 3fdns ro-3-methylphenyl) ~2-isobut
4-§|1\|l,b|2-l£)1i_sé2-hydroxyetgylg%rginomethyl-6-(3-fluoro-4-methoxy

yridazin-3=
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3,4-difluorophenyl
) —2-isobutyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl)-4- (4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
-[4- (methylthio)phenyl]-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (methylthio
)phenyl]-2H-pyridazin-3-one,
2-isobutyl-6-[4- (methylthio)phenyl]-4-propargylaminomethyl
-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)phenyl]-

2H-pyridazin-3-one,



phenyl)-2-[3-(4-fluorophenyl)propyl]-2H-pyridazin-3-one,
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-(1-piperazinyl)methyl-2H-pyridazin-826ne,
4-aminomethyl-6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorop
henyl)propyl]-2H-pyridazin-3-one,
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-[4-(2-

hydroxyethiyd)-bipiperaz)nydlmethyt2i-pyridazias3pnes - (3-fluoro-4-met
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4-met

hyld=pipérazmyragttpi2Hpyidazire8<one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[3-(4-m
ethyREpigarazinyhBropyI]-2 f-pyriddzifiRomene thoxyphenyl) -4~ (4-meth
2-cyclopropylmethyl-4-(3-dimethylaminopropyl)-6-(3-fluoro-

4- é&wb%Bﬁéﬁﬁl}%-b%&%%ﬂn‘-%%?e‘{rldaZln‘3‘0“e'

.2'§Y8§’(P{°§%'H‘tet5‘§!§Qh(?if'—%%rg*%‘er@%t??é%Q%ﬁ%‘%‘ﬁ%s:%l:?s-fluoro-4-me
|perazmyI3) ropyﬁ- H-pyridazin-3-one, or

A-(3-aninopropyl)-Zreyslopropyimethy:6s (3-fluoro-4-methox

yphenyl)-2H-pyridazin-3-one; or a salt thereof. 8. The compound of Claim 1,

whersin Rds argmup-sglected  from halogenakenzytygihalogenobenzyhipe
(halogenophenyl) ethyl, 322 (dihalogenophenyl)ethyl, (halogenophenyl)propyl

orr {dialdgerrophem@)propyli 24 R8)N= ¢s1a.group selected from amino,
dimethylamino, piperazinyl or N-methylpiperazinyl; X is halogen or methoxy;
Y4§ﬁm%ﬁ9mgﬁﬁgﬁﬁﬁﬁ€zp%qﬂﬂﬂégéﬁgthyl—6—(3—fluoro—4—methoxyphe

nyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (4-methy
l1-1-piperazinyl)methyl-2H-pyridazin-3-one,
4-dimethylaminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-met
hoxyphenyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(l-piper
azinyl)methyl-2H-pyridazin-3-one,

4-aminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-methoxyphen
yl) -2H-pyridazin-3-one,
4-aminomethyl-2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphen
yl)-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (4-m
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl) -4-dimethylaminomethyl-6- (3-fluoro-4

-methoxyphenyl) -2H-pyridazin-3-one,



and n stands for 1 or 3. 9. The compound of Claim 1, wherein R' is a group
selected from chlorobenzyl, dichlorobenzyl, fluorobenzyl, difluorobenzyl,
(chlorophenyl) ethyl, (dichlorophenyl)éyl, (chlrorophenyl)propyl or
(dichlorophenyl)propyl; R2(R3)N- is a group selected from amino,
dimethylamino, piperazinyl or N-methylpiperazinyl; X is halogen or methoxy;
Y is methyl or halogen; Z is hydrogen; and n stands for 1 or 3. 10. The
campeundof Llamrs whiehdsenyl) -2- [3- (4-fluorophenyl) propyl] -
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
ny)-44Axmsthyl-lipiperazinyymethyl<2Hpyrickzins8icke,in-3-one,
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe

nyl -4 @ rethyinipipeeazivy ety 2 pyridazitk Bberephenyl) —2-[3- (4
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nywﬁh‘.l(zﬁﬁ%%ﬁmlﬁw%%% 2By idazi3sne,
ziéﬁ%wnggpgyg§}%%ih%¥%ﬁ%qg%hwgggpngkg%(3—fluoro—4—methoxy
methyl-1-piperaziny met%yI-ZIYI-pyrl azin-3-one,

Zﬁ%éﬁyypp§DFYD{%@%ﬁ%@%@ﬁ%@K?@y@Pgﬂyafkgﬁ;pyridazin—3—one,
methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,

242-chiarobenzyl)-eré4-flbore3=methylphenyl) 4-F3 323ophenyl) propyl] -
(4-methyl-I-piperazinyl)propyl]-2H-pyridazin-3-one,
443-aminapropyl}-2¢(2-vhlorgbed iy Br(@dfzoro=3-mne,
ethylphenyl)-2H-pyridazin-3-one,
4-aminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorop
henyl)propyl] -2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4-[4-(2-
hydroxyethyl) -1-piperazinyl]methyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4- (4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-[3-(4-m
ethyl-l-piperazinyl)propyl]-2H-pyridazin-3-one,
2-cyclopropylmethyl-4- (3-dimethylaminopropyl) -6-(3-fluoro-
4-methoxyphenyl) -2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[3-(1-p
iperazinyl)propyl]-2H-pyridazin-3-one, or
4-(3-aminopropyl) -2-cyclopropylmethyl-6- (3-fluoro-4-methox
yphenyl)-2H-pyridazin-3-one; or a salt thereof.

8. The compound of Claim1l, whereinR'is a group selected

from halogenobenzyl, dihalogenobenzyl, (halogenophenyl)ethyl,



2-[2-(2-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphen
yl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoroi32methylphen
yI)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4
-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(26-dichiprebenayh)-6-&-fluoro-3raetypbeayh ) propyl or
-(1-piperazinyl)methyl-2H-pyridazin-3-one,
A-taninehvathyb 2216 HighiombenZy)B-(4fludr-8-mroup selected from
ethylphenyl)-2H-pyridazin-3-one,

2482 B-dicHIGropeetyhpropjBe@fdorol3dhdthye thylpiperazinyl; X
Iphenyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-0 ne,,

243 A-UiTB0Rh AN 6-(# Hudro-3-Methyiprghyiacgen 2 1s hydrogen;

-(4-methyl-I-piperazinylymethyl-2H-pyridazin-3-one,
4-%Iﬁrr§{|n%rnsetti€yrﬁqe§-( ?é%I)g?oobrengz'yl)-6-(4-fluoro-3-methy

|phenyl)'@'.|'py_fr}i1@a@8?ﬁ§6@?ﬁi of Claim 1, wherein R' is a group selected
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-[

3-t4dnethyl-d-piperaziny)) prepyl]-2tbpyrdazin-3-onerobenzyl,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-[

341 piperaZimylpropy 2B qpyrideziny-Broney324 (dichlorophenyl) ethyl,
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylp L
hei)-ao@erTetRyI FipeRAZing Fricthy R PEpYiGaz IR R BRRY L R (R N- is

a group selected from amino, dimethylamino, piperazinyl or
N-methylpiperazinyl; X is halogen or methoxy; Y is methyl or
halogen; 72 is hydrogen; and n stands for 1 or 3.
10. The compound of Claim 1, which is:
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[3-(3-chlorophenyl)propyl]-6-(4-fluoro-3-methylphe
nyl)-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-(2-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-[3-



2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylp
henyl)-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one
4-aminomethyl-2-[3-(2-chlorophenyl) p#épyl]-6-(3-fluo
ro-4-methoxylphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-[3-(4-chlorophenyl) propyl]-6-(3-fluo
ro-4-methoxylphenyl)-2H-pyridazin-3-one,
2-cycloprapylmethyb6+3-flucroy4-raethoxylphenydidazin-3-one,
[3-(1-piperazinyl)propyl]-2H-pyridazin-3-one,
4-(3-aminbptepyh-2:cyclopropytaretiyl<d-[8-flioro-zy 1) -6- (4-fluoro-3-m
methoxylphenyl)-2H-pyridazin-3-one,

2 AR o8 B2y -6 (RHtdrR2 MetheXyfphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-{4-fuoroboh Ty 6 (3 RGO ARGy 4-¢ LU0~ 3-nethy Lphen

ge_réa_ziw%%%m!]@g‘_:%gg%iQi%gg)emetF 1-2H-pyridazin-3-one,

1-ni
2-3( ,4-difluorobenzyl)- uoro-4-methoxylpheny

'4'(4'metb¥lfbpip@-@%@é@%@ﬁlﬁ'ﬁlﬁé’%ﬂﬂaﬂﬂ%‘srqﬂ?1luoro -3-methylphen
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fl

ugror4-4nethaxyiphenyl)-2Hepyridazig3-a8ehy1-2H-pyridazin-3-one,
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxylphenyl)-4
-(4-methyd-t-pipérazirmi)imethiyd-2H+pyridaZib=3-bne; 325-methylphenyl) -4
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxylphenyl)-4
-[4-(2-RrirBXyethyD i Ppigerazinylfiréthyi- 2bHpyridazinz3-6- Aeone,

2-(2,6-dichlorobenzyl) -6-(4-fluoro-3-methylphenyl) -4
-(l-piperazinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2- (2, 6-dichlorobenzyl)-6-(4-fluoro-3-m
ethylphenyl)-2H-pyridazin-3-one,
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methy
lphenyl)-4-(4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-o
ne,
2-(3,4-difluorobenzyl) -6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-]
3-(4-methyl-1-piperazinyl)propyl]-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-]

3-(l-piperazinyl)propyl]-2H-pyridazin-3-one,



4-N,N-bis(2-hydroxyethyl)aminomethyl-2-cyclopropylme
thyl-6-(3-fluoro-4-methoxylphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-63¢3-fluoro-4-meth
oxylphenyl)-2H-pyridazin-3-one, or
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one; or a salt thereof. 11. The
compoung-of Clagmch whiehHsny1) propyl] -6- (3-fluoro-4-methoxylp
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl)-4
-(4anethyt4-piperagiiyy)methyl-2&-pyridazins®-ome] -2H-pyridazin-3-one
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-methyl
-1-piperazinyl)methyl-2H-pyridazin-3-one,

4-(3- amlnopropy% -2-(2- chlorobenle) -6-(4- fluoro 3-methylp
henW)ZF?p&ﬁdéln %ﬁﬁ?p enyl) propyl]-6-(3-fluoro-4-methoxylp

2-[2-(4-chlgro eny, yl]-6- (4 -fluoro-3-methylphenyl)-4-
4}[‘mrgz ?/I qulr?grazwj%hl rrlne]%hyllfl-?rpa)l/zrld?.-n;?!r?%él]ﬁqq 1 i)H pyridazin-3-one
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4-(4-me
thyl-I-piperazinyl)methyl-2H-pyridazin-3-one,

2-[3-(2-cHeraphenydprepyl}-61(8-flucrard snethaxylphemdp vyl -6- (3-fluo
-4-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-§3-{4-ciicropheylpropylt-853-flucrdz4-methoxyfphenyl) 326
-4-(4-methyl-I-piperazinyl)methyl-2H-pyridazin-3-one,

2-cycloprbpyRierRRBHBLfGorbA-MetokgRstiyprd By apy ] -6- (3-fluo

ro-4-methoxylphenyl) -2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxylphenyl) -4-
[3-(1l-piperazinyl)propyl] -2H-pyridazin-3-one,
- (3-aminopropyl) -2-cyclopropylmethyl-6- (3-fluoro-4-
methoxylphenyl)-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl) -4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl) -4-(
l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)
-4- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-f1
uoro-4-methoxylphenyl)-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6-(3-fluoro-4-methoxylphenyl) -4

- (4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,



piperazinyl) propyl]-2H-pyridazin-3-one,
4-(3-aminopropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-methox
ylphenyl)-2H-pyridazin-3-one, 325
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-meth
yl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(1-pipe
razinyl)methyd-2+4-pyHeazimm3rofe), -6- (3-fluoro-4-methoxylphenyl) -4
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-
methyl-dpiperaziytrhethyl-2H-pyridazmi80neje thyl-2H-pyridazin-3-o
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-mi€thoxylphenyl)-2H-pyridazin-3-one,
2-(4-ch|orocinnamyl)-6-(3-f|uoro-4-methoxy|phenyl%-4-g4-me
thyl-I-piperaZ iy Tyrtethy- 2L pyriaatinia-bng  nomethyl-2-cyclopropylme
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxylphenyl-4-[4-(2 .
e R o (e in-3-one,
4~N1N-bEXZéB@MQHﬂ%ﬂyQaQﬂG9%E%@%é%§YQE%%9Qw@K¥B¥E§uoro—4—meth
-(3-fluoro-4-methoxylphenyl)-2H-pyridazin-3-one,

4-aginpneeihyl-2 ayctopropytmethyl-6n@S; flaero-4-methoxylph
enyl)-2H-pyridazin-3-one, or
2-(4-chloicidnamyh B¢ fluere-B-methyiphényl) o=f4-megthy Lphenyl) -4 - (
yl-I-piperazinyl)methyl-2H-pyridazin-3-one; or a salt thereof. 327 12. The
aﬁﬁﬁgahakﬁkj@ﬁﬁqg%@mﬁﬁqémethyl—2H—pyridazin—3—one; or

a salt thereof.

11. The compound of Claim 1, which is
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-methyl
-l-piperazinyl)methyl-2H-pyridazin-3-one,

4- (3-aminopropyl)-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylp
henyl)-2H-pyridazin-3-one,
2-[2-(4-chlorophenyl)ethyl]-6-(4-fluoro-3-methylphenyl)-4-
(4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2,6-dichlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-me
thyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylphenyl)
-4- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxylphenyl)



2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxyphenyl)-2H-pyridazin-3-one,
2-(4-chlorocinnamyl)-6-(4-fluoro-3-metB§lphenyl)-4-(4-meth
yl-I-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1-piper
azinyl)methyl-2H-pyridazin-3-one,

2-[3~(4chieraphenyhpiepy kb4 (@yfluarer3ymnethylpheny)x4in-3-one,
-(4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-{4chidraenmranyl6: (3-flaora-4tmhetroxyphenitc4s(danenyl) -4-[3- (1~
hyl-I-piperazinyl)methyl-2H-pyridazin-3-one, or

2 RARNISOEAAmY )L 3-fBredrmétidxyphetiyf)-4-[4-(2-
hydroxyethyl)-1-piperazinyllmethyl-2H-pyridazin-3-one; or a salt thereof. 13.
A‘Tédiciie"E8ipTitig as anactive myfeliieht e compbuia st any shé of
cla'ﬂ;%e}ﬁl% or salt Ehlec[gog.nl_zlg_mee medicine of claim 13, which is a
pr%ventwg or therapeutic for a disease caused by stimulation of

inferleukin<15-predygfion. d.5¢ I he medicine of claim, 13 wihich is;a preygntive
or therapeutic for immune system diseases, inflammatory diseases,
isghemig diseasesn osieapatosis? prishoreemia: 16 rldhe medicine of claim
13, which is a preventive or therapeutic for rheumatism, arthritis or
inflartimatory colitis.z328 -6- (3-fluoro-4-methoxylphenyl) -4~ (1-pipe
razinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxylphenyl)-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxylphenyl)-4- (4-me
thyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxylphenyl)-4-[4- (2
-hydroxyethyl)-1l-piperazinyl]methyl-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
- (3-fluoro-4-methoxylphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxylph
enyl) -2H-pyridazin-3-one, or
2-(4-chlorocinnamyl) -6- (4-fluoro-3-methylphenyl)-4- (4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one; or a salt

thereof.



17. An interleukin-1R production inhibitor comprising as an active ingredient
the compound of any one of claims 1-12 or a salt thereof. 18. A
pharmaceutical composition comprisifg’the compound of anyone of claims
1-12 or a salt thereof and a pharmacologically acceptable carrier. 19 The
pharmaceutical composition of claim 18, which is a pharmaceutical
composition for the prevention or treatment of a disease caused
bystimulation ofinterlestkpr-diRiproductionm 20, Theipitarmaceutical
composition of claim 18, which is a pharmaceutical composition for the
preveptiénar ftteatnigrin of immiméisysteml diseases fimflantmatory ldiseasées,
ischemic diseases, osteoporosis, or ichorrhemia. 21. The pharmaceutical
compoLitiRSFEIAi 181 which 93 %l phamnfid€eutical composition for the
prevention or treatment of rheumatism, arthritis or inflammatory colitis. 22.

USE bt THE tBRMSoulid 8Y ahy Bné'of dAiRS 1213 Or Y Qaithérdor for thae "
prl(/)ijf[igrilpoef aarzniedi iggéggyf\_@ﬂhod Eoc{ treati_rglgndeisease caused by

stimulatfon” of interléukin-IR producﬁc\frrl, wﬁizchncomprisés administering the

compeurd.of any.ane of Glaims 112 or a,saltthese9bneny1) -4- (1-piper
azinyl)methyl-2H-pyridazin-3-one,
2-[3-(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) -4- (4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one, or
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl)-4-[4-(2-
hydroxyethyl) -1-piperazinyl]methyl-2H-pyridazin-3-one; or a
salt thereof.

13. A medicine comprising as an active ingredient the
compound of any one of claims 1-12 or a salt thereof.

14. The medicine of claim 13, which is a preventive or
therapeutic for a disease caused by stimulation of
interleukin-1p production.

15. The medicine of claim 13, which is a preventive or
therapeutic for immune systemdiseases, inflammatory diseases,
ischemic diseases, osteoporosis, or ichorrhemia.

16. The medicine of claim 13, which is a preventive or

therapeutic for rheumatism, arthritisor inflammatory colitis.
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17. An interleukin-1f production inhibitor comprising
as an active ingredient the compound of any one of claims 1-12
or a salt thereof.

18. Apharmaceutical composition comprising the compound
of anyoneofclaimsl-12orasalt thereof andapharmacologically
acceptable carrier.

19 The pharmaceutical composition of claim 18, which is
a pharmaceutical composition for the prevention or treatment
of adiseasecausedbystimulationofinterleukin-1fproduction.

20. The pharmaceutical composition of claim 18, which
is a pharmaceutical composition for the prevention or treatment
of immune system diseases, inflammatory diseases, ischemic
diseases, osteoporosis, or ichorrhemia.

21. The pharmaceutical composition of claim 18, which
is a pharmaceutical composition for the prevention or treatment
of rheumatism, arthritis or inflammatory colitis.

22. Use of the compound of any one of claims 1-12 or a
salt thereof for the production of a medicine.

23. Amethod for treating a disease caused by stimulation
of interleukin-1f production, which comprises administering

the compound of any one of Claims 1-12 or a salt thereof.





