CUHEUR () *+, -./0123e3ep’ \ Cp$4+. B6CT\ C8V WATER- SCLUBLE PHENYLPYRI DAZI NE
DERI VATI VES AND MEDI CI NES CONTAI NIl NG THE SAME TECHNI CAL FI i S
invgation relates to water-sol ubl e phenyl pyri dazi ne deriv#@@@ﬁ%@“ﬂ@%ﬁ@
exhi'Dit excellent inhibitory activity against interl eukin- n,
have high water solubility and oral ab%orbability, and are us#&buo<for the
prevention and treatnent of imrune system di seases, inflammuatory diseases,
and i schem c diseases, for exanple, and also to nedicines containing them
as active ingredients therein. B~P.CKGROUND ART In nany di %’Hﬁmﬂ,ﬂ“mmmuum
exanpl e, rheumatism arthritis, osteoporosis, inflanmmatory ! ne
defici ency syndrome, ichorrhema, h FRIBTIMMphritis, ischeniaogdt seases,

i nsul i n-dependent di abetes nellitus, arterial sclerosis, Parkinson's

di sease, Al zhei meWASER-SO&IBLEa FHENGHESRIPAZINEMPER VAT I0FES nt er | euki n- 1~3
production, an inflammtory cytokine, is observed. This interleukin-Iei
serves to induce synt P MBHPIGHNER ZGPRTHARNENG| EHEoRBHered to take part in
inflammation - like collagenase and PLA2 - and, when intra-articularly
injected to ani mal s, causes 2 multiarticular damage highly resenbling
rheumatoid arthritis. In a healthy body, on the other hand, the activity of
i nterl eukKFTBEGHNICAL EIERDol | ed by interleukin-1 receptor, soluble
interleukin-1 receptor and interleukin-1 receptor antagonist. Fromresearch
conduct ed usi ngrhiec dirbrerant o er sl anss of o tieiserbsorablai t y- i1 nhi biting
substances, anti-interleukin-1~i antibodies and anti-receptor antibodies
agai nst \ateropisp gt séasen arodiet svantves sowht om eelseat ehepeef dened usi ng
knockout mce, interleukin-1(3 has been found to play an inportant role in
t he body,irteish fgr § oa @i v ey eags NEPs Poiené+ aéuRinsupshaseest han| NBave
interleukin-1(3 inhibitory activity as therapeutics for such diseases. For
exanpl e, HiGRINSLPIRSISHIS il a5l b@iads apwhirgarane tysedntiok rkhgstEgat nent

of rheumati sm have been reported to inhibit production of interleukin-1[3.
Anmong  conmotingse GaFd ot Yoringles devetopnents KE298e ayHesgoytpegpignic acid
derivative [ The Japanese Society of Inflammtion (11t%) , 1990] , for

exanpl e, s heel & Lparised sle@  exAh i dcHdii DUt Qb saGL 1| ¥hf ¥:R@@1RSt ang

i nterl eukin-1[3 production although it is an imunoregulator. Inhibitory
activity 208 nad hdd £ 8KI Bord€ Bi PRI QYJUEEERNa & Sa 8L $0c 0PSGE¥EHRPsa group of
conmpounds which are called "COX-2 selective inhibitors”; for exanple,

ni mesul i de,&s- 8 phenoxysul fonani | i de derivative (DE 2333643), T-614 as a
phenoxybenzopyran derivative (US Patent 4,954, 518), and 3

BACKGROUND ART

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

when intra-articularly injected to animals, causes



teni dap (oxyindol e derivative) as a dual inhibitor (COX-1/5-LO . However,
i nterl eukin-1~i production inhibitory activity is not the primary action or
effq?t of any of these conmpounds so the inhibitory activity against
interl eukin-lei production is less thap the primary action thereof. Mre
recently, increased synthetic resear ch?has been conduct ed enphasi zi ng
inhibitory activity against interleukin-1[i production. Production
i nhibitors can be classified into (1) a group of conpounds which inhibit
the transfer process of an inflammtory signal to a cell nucleus and (2)
anot her group, of conpounds which inhibit the enzynme |CE that functions in
t he proce@‘éigba&tl‘é‘l PR B IDAYCT ¢ BRRP hiRE F D AFRRGP &k apihed téf -
conmpounds presunmed to have the forner action (1% i ncl ude SB203580 [ Japanese
Language [Rid-IpehtiRong8y  PaBI that peher PEINdNothRERCEINASY1PE, FR167653
(Eur. J. Pharm, 327, 169-175, 1997), E-5090 (EP 376288), CGP47969A
(Gast roenteiorbgykinodp 8s2cer8roides) byhjdiexyendoheldseiceatioves (Eur. J.
Med. Chem 31, 187-198, 1996), and triaryl pyrrole derivatives (WO 9705878),
whi | e knowmlekrdepirtevleuvbapolndscpresuneddt onhavéectuként-at receptoiron (2)
i ncl ude VE-13, 045 which is a peptide conpound (Cytokine, 8 (5) , 377-386,
1996) . Nemeagdnihese conpounds, however, exhibit sufficient inhibitory
activity against interleukin-1[i production.

From research conducted using recombinant versions of

these bicactivity-inhibiting substances, anti-interleukin-1p
antibodies and anti-receptor antibodies against wvarious
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, have been reported to
inhibit production of interleukin-1f. Among compounds
currently under development, KE298, a benzoylpropionic acid

derivative [The Japanese Society of Inflammation (11th), 1990],

for example, has been reported to exhibit inhibitory activity
against interleukin-1f production although it is an

immunoregulator. Inhibitory activity against interleukin-1f
production is also observed on a group of compounds which are
called "COX-2 selective inhibitors"”, for example, nimesulide
as a phenoxyéulfonanilide derivative (DE 2333643), T-614 as a

phenoxybenzopyran derivative (US Patent 4,954,518), and



4 On the other hand, it is known that 5, 6-di phenyl-pyridazi ne derivatives
exhi bit anal gesic and anti-inflammtory action (Eur. J. Med. Chem, 14,
53-?%, 1979) . Further, 6-phenyl pyridazi nones have been reported to be
usefll as cardi o-active conpounds (US Patent 4, 404, 203) . Nothing has
been reported, however, wth respect t o inhibitory activity of these
pyri dazi ne conpounds agai nst interleukin-|~iproduction. The present
inventors previously reported in WO 99/44995 that high inhibitory activity
agai nst interleukin-lei production was observed on phenyl pyri dazi ne
derivatives. Recently, certain phenyl pyridazi ne conpounds having inhibitory
activity &6BilAsP i(RE¥LPERREn de&il Vetda§et iBdn 2h&Fé e 8 G ed (JP 7- 69894
A, WD 98/41511, WD 99/10331, WD 99/10332, WD 99/25697, WD 00/50408). These
reported d6RPodAdsLOowever, are different in chemical structure fromthe
conpounds of the present invention. DI SCLOSURE OF THE | NVENTI ON The
conpounds di scl Hewdvier, WDn9er 140985nekAi bredect boy imhilbl tory il Wity
agai nst interleukin-1~i production. However, the water solubility of these
conpounds iissneb thw phatathect for mi atfifect ntfoaphar fuatees ¢ calmpounds
preparations, such as tablets, was practically inpossible. In the course of
a further sontket ighi bbhoryhecpiesentagaimesit arrst el soovier-€dd tdhatdudteion
i ntroduction of a substituted or unsubstituted am noal kyl 5 group to the
4- posi ti odsofl eGsphéayl mhe gazinee-y3-aartd caf fidredecef .conpound useful as a
preventive or therapeutic for inmune system di seases, inflamuatory
di seases, and i Behkenirec@n$a§sednchrensexarynthedie tresdasrchi grads ibeant |y
i mproved wat er solubility, good oral absorbability and excellent inhibitory
activity agadnstecdnieaiheukizireiinriedueiionctdieadiyngdaiidte conpl etion of
the present invention. Thus, in one aspect of the present invention, there
i s provi deg +a rphex:pyripd@zidde Gamound repiasel ahhipitthe 4 addroweag fornul a
(1): XY ~Z (1) ~-N2 R N~ R3/ ~(CHZ)n O

classified into (1) a group of compounds which inhibit the

transfer process of an inflammatory signal to a cell nucleus
and (2) another group of compoﬁnds which inhibit the enzyme ICE
that functions in the processing of a precursor of
interleukin-1f. Known examples of compounds presumed to have
the former action (1) include SB203580 [Japanese Language
Laid-Open (Kohyo) Publication (PCT) No. HEI 7-503017],

FR167653 (Eur. J. Pharm., 327, 169-175, 1997), E-50%80 (EP

376288), CGP47969A (Gastroenterology, 109, 812-828, 1995),

hydroxyindole derivatives (Eur. J. Med. Chem. 31, 187-198,

1996), and triarylpyrrole derivatives (WO 9705878), while
known examples of compounds presumed to have the latter action
(2) include VE-13, 045 which is a peptide compound (Cytokine,
8(5), 377-386, 1996).

None of these compounds, however, exhibit sufficient

inhibitory activity against interleukin-1f production.



G wherein: Rl represents a substituted or unsubstituted al kyl group or a
substituted or unsubstituted al kenyl group; R2 and R3 each independently
repr@sents a hydrogen atom or an al kyl, hydroxyal kyl, di hydroxyal kyl or
al kynhyl group, or R and R3 may be fused together with the adjacent
nitrogen atomto forma substituted or4unsubstituted, ni t r ogen- cont ai ni ng,
saturated heterocyclic group; X Y and Z each independently represents a
hydrogen or hal ogen atom a substituted or unsubstituted al kyl, al koxy,
al kyl thi o, al kylsulfinyl or alkylsulfonyl group, or a substituted or
unsubsti t ut ed aryl'%rou : and n stands for a nupber of from1l to 5; with
the proviso thafPrRE §n8th§rapénﬁotlﬁy&ﬁo%@ﬁw§téﬁﬁtor the same Cl-C3 al kyl
groups at the sane tine when Rl is a benzyl group or a Cl-C3 al kyl group;
or a sal t ot Reféghenyi —aysiner iasp Sar e tifye preedeii b frentdonc it e is
-al so provided a nedicine conprisiqghihe phigylggridazine conpound (1) or
the salt ehédednidomaateety yetionr@dirend . Mad .yehen. § J&/hap-48pd®7Df- t he
present invention, there is also provided a gharnaceutical conposi tion
conpri si nguthhdeghepybpyny Hayr hdazonpbaadrqvly deent yrpeht ed thvebedfsefiid a
phar macol ogi cal |y acceptable carrier. In still a further aspect of the
present i avepairdho-aheteeicompamags dViSdBdtest ©f4the phenyNpyhidadiare
conmpound (1) or

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-1f
production was observed on phenylpyridazine derivatives.
Recently, certain phenylpyridazine compounds having
inhibitory activity against interleukin-1f production have
been reported (JP 7-69894 A, WO 98/41511, WO 99/10331, WO
99/10332, WO 99/25697, WO 00/50408) . These reported compounds,
however, are different 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
their formulation into pharmaceutical preparations, such as-
tablets, was practically impossible. In the course of a
further investigation, the present inventors discovered that

the introduction of a substituted or unsubstituted aminoalkyl



7 the salt thereof for the production of a nedicine. In a yet further
aspect of the present invention, there is also provided a nethod for
tregbi ng a di sease caused by stinulation of interleukin-1(3 production,
whi conprises adm ni stering the phenyl pyri dazi ne conpound (1) or the salt
t hereof. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a graphic
representation of the oral absorbability of a conpound according to the
present invention (Exanple 83) and a conparative conpound 3; FIG 2 is
graphic representations of the oral absorbability of another conpound
according to the present invention (Exanple 23).; FIG_ 3 is graphic
repr esent%ttqlﬁf?]stoof:hﬁhé“ﬁ‘?%’rt%i%%d?%étﬂpll')ieﬂvl@fyraldfatﬁltnr‘?ép'@&?p&gﬁﬂggéc?jr di ng
to the present invention (Exanple 25) ; FIG 4 is graphic representations
of the orcompdaed baeefil aoia PEe7eRtive tdertRorpRERE acteF deﬁI@uP% t he
present invention (Exanple 143). BEST MODES FOR CARRYI NG QUT THE | NVENTI ON
| n the abzwetdndisieasesy,inhbamnkidr veilsease s nahfd sahegpic adjaraRgar kyl ,
di hydr oxyal kyl , al koxy, al kylthi o, o

for example, due to its significantly improved water solubility,

good oral absorbability and excellent inhibitory activity
against interleukin-1B production, leading to the completion
of the present invention.

Thus, in one aspect of the present invention, there is
provided a pheylpyridazine compound represented by the

following formula (1):

&)




al kyl sul fi nyl and al kyl sul fonyl groups represent those having 8 1to 12
carbon atons, nore preferably 1 to 7 carbon atons . These al kyl nopieties
may g@ancl ude |inear, branched and cyclic al kyl groups as well as al kyl
groups having cyclic structures, for exanple, nmethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, cycloprod@l, cycl obutyl, cyclopentyl,

cycl ohexyl, cycl opropyl nethyl, cycl opropyl ethyl, cycl obutyl nethyl,

cycl opentyl met hyl and cycl ohexyl nethyl. In the above fornula ( 1) , the
al kyl group represented by R1L has preferably 1 to 12 carbon atons, nore
preferably 1 to 7 carbon atons, notably 4 to 7 carbon atonms. Illustrative

of such al kyIP&fSUps are |inear, branched and cyclic alkyl groups as well
as al kyl groups having cyclic structures. Preferred exanples can include
met hyl , ethyl, PYop§Prefspbaitd subsyérebeyPr Wkiopertyted ajdydhexgrp

cycl opropyl nmethyl, cyclopropylethyl, cyclobutylnethyl, cyclopentyl methyl
and cycl olfExyd metvsiityied opthysubsihyited sabkeyyl gyewwpr opyl met hyl and
cycl opentyl met hyl being_particularly preferred. The al kenyl group
represented by R pnéfBi a@cgh Haslepeandeltt loanmser esteorts, awhyHr2gen Ztoar bon
atons being particularly preferred. Illustrative of such al kenyl groups are
| i near andibranghkdl allkeindx wrloups, ddpgciroxyallky lvonyd 1k prwbemdup,batenyl

R? and R® may be 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 a hydrogen or
halogen atom, a substituted or unsubstituted alkyl, alkoxy,
alkylthio, alkylsulfinyl or alkylsulfonyl group, or a
substituted or unsubstituted aryl group; 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;-C3 alkyl groups at the same time when R! is a benzyl
group or a C;—-Cs alkyl group; or a salt thereof.

In another aspect of the present invention, there is also
provided a medicine comprising the phenylpyridazine compound
(1) or the salt thereof as an active ingredient.

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

In still a further aspect of the present invention, there

is also provided use of the phenylpyridazine compound (1) or



and pentenyl. Illustrative of group (s) which the al kyl or al kenyl group
represented by RI nay contain as substituent (s) are substituted 9 or
unsqgstituted aryl groups and substituted or unsubstituted heteroaryl
groups. Exanples of the aryl groups include aryl groups having 6 to 14
carbon atons, specifically phenyl and Héphthyl, wi t h phenyl being
particularly preferred. Exanples of the heteroaryl groups, on the other
hand, include 5- or 6-nenbered heteroaryl groups having 1 to 3 nitrogen
atons, specifically pyrrolyl, imdazolyl, pyrazolyl, pyridyl, pyrimdyl,
pyrazinyl and pyridazinyl, with pyridyl being particularly preferred. These
aryl or hdthé cariyl tgrasfnt it ddit fPAusela wbst itedHESSuch as hal ogen
atonms, al kyl groups or al koxy groups. Exanples of the hal ogen atons include
fluorine, chlorilfea M?‘érrflﬁét}éﬁﬁ 3 ¥R ¢le, o fnitthte PresenfelnrenEhPBr i Heebei ng
particularly preferred. These al kyl and al koxy groups preferably have 1 to
12 carbon ig g0 wWndvidad & netitboh Eronst &l g pardizedse | gapsed dryed. The
al kyl , hydroxyal kyl and di hydroxyal kyl groups represented by R2 and R3

pr ef er abl ys tHavel et itan k2f ciartbonl etthins; 1 i Riedueipl gh c artbiorh atomigr beesg
particularly preferred. These groups may preferably be |inear or branched.
Speci fi ¢ excanpliest é miclqidshergttiprdy 1 wthid g z ireropybound opl bpyt , time bsk it |

i sobutyl, hydroxyethyl, hydroxypropyl, hydroxybutyl, dihydroxypropyl and

di hydr oxylniedeofThe al kynyl groups represented by R2 and R3 preferably have
3 to 12 carbon atons, with 3 to 7 carbon atons being 10 particularly
preferred. Illustrative is propargyl ( 2-propynyl ) . Illustrative of the
ni trogen-contai ning, saturated heterocyclic group which may be forned as a
result of FRISMQOHESCRIWr IS vor hrHh ey aeemt nitrogen atomare 5- to
7-menbered saturated heterocyclic groups, specifically pyrrolidinyl,

pi peridino, pipermzinylis OrpRIdEerazdyte 0k DT RN £ Nehe WL
absorbability of a compound according to the present invention
(Example 83) aﬂd a comparative compound 3;

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

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

FIG. 4 is graphic representations of the oral
absorbability of a still further compound according to the

present invention (Example 143).

BEST MODES FOR CARRYING OUT THE INVENTION
In the above formula (1), the alkyl moieties in the alkyl,
hydroxyalkyl, dihydroxyélkyl, alkoxy, alkylthio,

alkylsulfinyl and alkylsulfonyl groups represent those having



pi perazinyl, piperidino and norpholino being particularly preferred.
Il1lTustrative of group (s) which these heterocyclic groups may contain as
subghi tuent (s) are hal ogen atons, al kyl groups, al koxycarbonyl groups and
aral'kyl groups. Exanples of the hal ogen atons include fluorine, chlorine,
brom ne and iodi ne. The al kyl groups c&n contain 1 to 12 carbon atons,
preferably 1 to 7 carbon atons. Illustrative of the al koxycarbonyl groups
are Cl-Cl12 al kyl oxycarbonyl groups, with Cl-C~ al kyl oxycarbonyl groups
being preferred. Illustrative of the aral kyl groups are phenyl (Cl-C~ al kyl)
groups, with benzyl being particularly preferred. Illustrative of the

hal ogen atoffs 1EcpRERRRAEEPMSy JOrY ez atley £17ori prrbem g e, BeHA ne,
and iodine. The al kyl groups can contain 1 to 12 carbon atons, with 1 to 7
carbon at erkybenpgeparsi Bavainylpdef binear, Avpreche@sandldyalig cugwl | i near
or branched ones are particularly preferred. Illustrative of groups) which
the al kyl ggrops payweont asnadkysupsenpsidm(E)g cydliarsthadogess atfons and
al koxy groups. The al koxy, al kylthio, alkylsulfinyl and al kyl sul f onyl
groups caexeuvptlei, mdthpl 12 thylhon-ptopel , Wistdprbryd ,7nchnbph, dtsmisithali ng
particularly preferred. Anong these al koxy, alkylthio, alkylsulfinyl and

al kyl sul f egyllogropyd, ldyedabudylhr aychiegenrtad ,arceyqaniteaxpuil,arly preferred.
Speci fi c exanpl es include nethoxy, ethoxy, propoxy, isopropoxy, butoxy,

met hyl t hi eycébbylbililme thydpy vl lep ropgiredpyd 1t, hicy,c ladtud ivierhyl,

met hyl sul finyl, ethylsulfinyl, propylsulfinyl, isopropylsulfinyl,

but yl sul f eyl ppeeitiy rewHyanyind efytlctdxamdthyar.opyl sul fonyl ,

i sopropyl sul fonyl, and butylsulfonyl. Illustrative of the aryl group are
aryl groups havirRgte tabdde RN aat oNp, tisPeaidyiic gkbypphepyé s antedappt hyl ,
wi th phenyl being particularly preferred. Illustrative of groups) which the
aryl group!neys Gont éRapsySubss i 1 pedd fiSdn o) Afere i dBer B kyl1 HHOUPS,
and al koxy groups. n stands for a nunber of froml1l to 5 wth 1 to 3 being

more pref er egdpoAndt¥hsh dosp By beitg Pakkieul atbushref eriedratiea &3 is a
benzyl group or a Cl1-C3 al kyl group, RZ and R3 are not hydrogen atons or

the sane Glef3aakéy! @ PSR 11R8282M8r 41 FRad ldhd B chetmil Ry{ Yroups
particularly preferred as Rl are |sobutyl, cycl opropyl et hyl |

Rk e e R s e i

hydrOgen’examples can 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 group represented by 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, specifically vinyl, propenyl, butenyl
and pentenyl.

Illustrative of group(s) which the alkyl or alkenyl group

represented by R! may contain as substituent (s) are substituted



12 C1_~ al kyl, C1_~ hydroxyal kyl, and propargyl. Preferred as the

het erocyclic group formed by RZ and R3 are piperazinyl, piperidino,

pyrrgl i di nyl and norpholino, each of which may optionally be substituted by
one Or nmore Cl1_~ al kyl or benzyl group%. Preferred as X are nethyl,

met hoxy, nethylthio, and hal ogens. Preterred as Y are hydrogen and

hal ogens. Preferred as Z is hydrogen. Preferred as n are 1 and 3. As the
salt of the conpound ( 1 ) of the present invention, an acid addition salt
is preferred. Exanples of the acid addition salt include inorganic acid
salts, such as the hydrochlorjde, sulfate, nitrate and phosphat,

organi ¢ afrduBappsti HEﬁda%rY%éﬂ%%HﬁhﬁéguF?%ﬁﬁ%EUtﬁaﬁﬁéW@sqhﬁiﬁiﬂ

citrate and oxal ate. Further, the conpound according to the present

i nvent i onhekgrerirsl PHOURE -f oFKPBPLESE| 9t 8RS aey h KA RLndICKUAR GR#L  Such
sol vates and tautoner are enconpassed by the present invention.

|11 ustrat breupts Semiade$ dce ldhesebosr medres Fnessdiitcadil vagdianydn agrd

sol vents used upon production, for exanple, water and al cohols. No

parti cul anaphihtydt, i whthsphemps dek oy the tsonemly phsérareds tHapRie ot
adversely affect the inhibitory activity or the |like of the conpound

accor di ngotfo thiee hertesentr yilnemiipen agaitihst dtitesr lheuld, n-indipdsddet icoh. As a
solvate, the hydrate is preferred. The phenyl pyri dazi ne conpound (1)

accor di ng é-mefride ripide $@itte ricavarit igarugen heer ipreefarted,3 frart mogEaplag;onsy, t he

13 follow ng preparation processes (a) to (d). (a) Preparation process of

CO”poundSsb@ﬁﬂﬂld&ﬂiﬁﬂpyﬂﬂdljﬂJ ﬂmidﬁhdﬂyMW byraquy;h-pyrtdyih...-
Y 3= ~YYrM" L, . S~~~ . ~ayHy r' ~ ~= ~ i ...
'y ~ ~~'~§Yr1m1d§@fﬁpyﬂazlnyl'andfbyrihizrﬂYUI\Nﬁﬂhlﬁ@ﬁ&dyﬂ bdlan of e

t~~~~

particularly preferred.

These aryl or heteroaryl groups may contain 1 to 3
substituents such as Halogen atoms, alkyl groups or alkoxy
groups. 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 groups
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
and dihydroxybutyl.

The alkynyl groups represented by R? and R’ preferably

have 3 to 12 carbon atoms, with 3 to 7 carbon atoms being



Sr;: > --~ ~s, (<adJ' ,f S~1-~-3~ ~ ~~1" < """ ~~ [ r~~~ , .. X
slf,"D4" . Ji'x ~" i1 yIK11ri . ~ ., ~ ~1i;:. a-,¢c M,"~~".~:..,:_ (~
~.;" 't~ Qf ~i i~ 'S, -~~~ ~~s iy ::].~~ca~s:
L~ -~~~ L =y~ fi A ~LTi ~~% ~ iy vs.t d. J g ~~~t ., f~~ .
H,7~;~1-, . ~ ~.i.' wherein RO repreb®nts an al kyl group, Hal represents

a hal ogen atom M represents a nethanesul fonyl group, and R, R2, R3, X Y
and Z have the sanme nmeani ngs as descri bed above. A description wll
herei nafter be made about the

particularly preferred. Illustrative is propargyl
(2-propynyl) .

Illustrative of the nitrogen-containing, saturated
heterocyclic group which may be formed as a result of fusing
R? and R® with the adjacent nitrogen atom are 5- to 7-membered
saturated heterocyclic groups, specifically pyrrolidinyl,
piperidino, piperazinyl, homopiperazinyl and morpholino, with
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
1l to 7 carbon atoms. Illustrative of the alkoxycarbonyl groups
are C;-Cy; 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 halcgen atoms 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
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)



i ndi vi dual reaction steps. 14 In the steps froman acetophenone ( 2 ) to
a conpound ( 5 ) , the acetophenone ( 2 ) and diethyl ketonal onate are
heaiged under stirring to yield a conpound (3). Hydrazine is caused to act
on the conpound to carry out a ring- clgflng reaction, and the reaction
product is then treated with an alkali;” for exanple, sodi um hydroxide or
the like to afford a conpound (4). The conpound (4) is next reacted with an
al cohol such as nethanol to give the conpound (5). Rl-Hal is reacted to the
conmpound (5) in the presence of an al kali such as potassiun1carbonate to

provi de a conmpound . _The und 6 i's dr ound (
7) . AftéFegBﬁ}Pgé IBFB@ErBE agg%?éycéﬁg%é to %%ﬁﬁﬁéi &%%un Q??) to
convert it into an acid anhydride, the acid anh drlde is re h a
reduci ng ag&ntlssildinyd 6@ GG SIHF @Y gtr(9 E%r?ﬂﬂhﬁdqio \g%
reaction of nethanesul fonyl chlorlde wi th the conpound (8). in the resence
of a base caublonastiomset Mitdnilnd& prioEadedra a(,t&ﬁ‘ﬁol,}t’r?&r’(%)pa AL ahYer nedi at e
in this reaction schenme. A reaction of a desired am ne (R3)NH) with the
conpound @E¥efireleds t Amongr gbeseonrpbend, (ahfy1thio) saHﬂe]F%‘H%HnYJO @ ry out
~this reaction, for exanple, in a polar solvent such as dinethylformamde in
t he pr eserdkydrsdifsendegobuns, al K dr suchr aRChed Ssisuat efonegwlarly
Incidentally, if an amno group is contained in the group R2 or R3 in the
am ne, a mesftdraredr)sSirc chre esdmpiesushahude matheatyer e’agowotmww th an
appropriate protecting group, for exanple, an al koxycarbonyl 15 group,
fol | owed Hydhepenpyautafxthengirntledting efatithito axepyl & onpound (1a)
in which R and R3 are hydrogen atons, potassium phthalimde is reacted

with the compusrltDio, and yihehireaatd oy pswidiictyls egactsdlfumyher with
hydrazine or the like. A conmpound (1a) in which X, Y and/or Zis a

et hyl sul fdrid y 150U roF1 A nssdnyd sl $uwinfA n g o upa toghs wef oby Bi ned by oxi di zi ng
a correspondi ng conpound in which X, Y and/or Z is a nmethylthio group,

with a peragir1 forsaxanpleshpesbenaojr, asisby Thisfamghyl sul fination or
met hyl sul fonation may be carried out at the stage of the internediate (9).
(b) Preparadd b Oaestordfl Cumoundsy hayi fgnyhe forhudardtive 6 whéch n=3
aryl group are aryl groups having 6 to 14 carbon atoms,
specifically phenyl and naphthyl, with phenyl being
particularly preferred. Illustrative of group(s) which the
aryl group 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;-C; alkyl group, R’ and
R® are not hydrogen atoms or the same C;-Cs; alkyl groups at the
same time.
In the formula (1), particularly preferred as R are
isobutyl, cyclopropylmethyl, cyclopentylmethyl, cinnamyl,
halogenocinnamyl, benzyl, halogenobenzyl, dihalogenobenzyl,

and (halogenophenyl)propyl. Preferred as R? and R® are hydrogen,



16 X\Y~Z | ~N i HON~ i R1(g) O Bu' OOC Bu' OOC ~ (11) X Y ~Z PPh3,C(Hal)4 ~ Ni
Hal | N RL C10) O Z 1 )TFA N 2)Heat i N, R HOOC 1) Cl1COCEt, NEt 3/ THF

2) H4/H20 MO HO tl~I RRRBNH R2 Ri (Ib) O wherein Hal, Ms, Rl, R2, R3, X
Y and Z have the sane neanings as defined above. According to the
preparation process (b), a carbon tet ri%hal i de such as carbon tetrabron de
Is firstly reacted with the conpound (8) in the presence of

tri phenyl phosphine to CHz(COO Bu) Z, NaH

Ci-7 alkyl, Ci-7» hydroxyalkyl, and propargyl. Preferred as the
heterocyclic group formed by R? and R’ are piperazinyl,
piperidino, pyrrolidinyl and morpholino, each of which may
optionally be substituted by one or more C;-; alkyl or benzyl
groups. Preferred as X are methyl, methoxy, methylthio, and
halogens. Preferred as Y are hydrogen and halogens. Preferred
as Z is hydrogen. Preferred as n are 1 and 3.

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

Further, the compound according to the present invention
may exist in the formof solvates and a keto-enol tautomer. Such
solvates and tautomer are encompassed by the present invention.
Illustrative of solvates are those formed as a result of
addition of solvents used upon production, for example, water
and alcohols. ©No particular limitation is 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 can be prepared, for example, by the



i MsCl 17 obtain a halide ( 10 ) , with which a nalonate is then
reacted in the presence of sodium hydride to yield a conpound (11). An acid
suchmas trifluoroacetic acid is reacted with the conpound ( 11 ) to convert
it into a dicarboxylic acid, foll owed i¥ heating to yield a conpound ( 12 )

Et hyl chl orocarbonate is caused to act on the conpound ( 12 ) to convert
it into an acid anhydride, which is then reduced with a reduci ng agent such
as sodi um borohydride to yield a conpound ( 13 ) . Methanesul fonyl chloride
is reacted with the conpound (13) in the presence of a base such as
tr|ethylan1ne to yield a conpound (14), a key internediate in the process
accor di ngtPé PW&“Hr@%@ﬁPﬁ%%hﬂﬂ|Hﬁ?0%§ﬁ%§gkﬂ ESplSUmd (1 b) can be obt ai ned
by reacting a correspondi ng am ne (R2ZR3NH) wi th the conpound (14). This
reaction may (p) FERRATFLHRN QIRARRAT FORPRNRAPIREV N gﬁe fpegBheel or
absence of an alkali such as potassium carbonate in a polar solvent such as
di met hyl f or mani die? WAteeh a=lani no group is contained in the group R2 or R3
of the am ne, a reaction nay be conducted using a raw material in which the
am no group has been protected wi th an appropriate protecting group (for
exanpl e, an ?koxycarbonyl E% fol | oned b§ deprotection off t he

prot ecting: griay T@#XLQHN oundlﬁ}Q% ‘Whﬁch R2'.and "4a¢éfboth
hydr ogen at’nB th farﬁe Qy react+ﬂg—potass um
pht hal i m de myfhgthe conpound’( 24 ) and then“reabtlnglﬂ@drazWﬁe.@r t he

i ke. 18 QiﬁyiPreparatlon @ﬁocess of conpgapds havi ng the,IornuIa (1)
in which n=2 X Y~z Nl]hjall CNRt~|)o>|;\“l( i
el p:“[{ *-]
(23 BIOCC” “CDORL HOOC “\[ irnﬁc (h
: . s 0

R -1§AI
Kol

: J..:;?-z‘fia

R"DJL’"

Ms0C

wherein R? represents an alkyl group, Hal represents a halogen
atom, Ms represents a methanesulfonyl group, and R*, R?, R?, X,
Y and Z have the same meanings as described above.

A description will hereinafter be madelabout the

individual reaction steps.



~Z M~ WNCI NRL ~Ig) OX\ Y _ ~ZOH~NHOOC | NR (16) OY MsCl Z HO
1 MsORL ~1~) OY Z Rl tiW1)Cl COOEt, NEt 3/ THF 2) NaBH4/ H20 R2R3NH R2 R3.
wherggin Mrepresents a netal atom and Hal, Ms, Rl, R2, R3, X, Y and Z have
t he Sane neani ngs as defined above. According to the preparation process
(c) , a cyanide such as sodiun1cyanidebﬁs reacted with a halide (10) to
convert it into a nitrile derivative (15), which is then hydrolyzed to
yield a conpound (16). Fromthe conpound (16), a target compound (1c) can
be obtained via an al cohol derivative (17) and a nesyl oxy derivative ( 18 )

by a simlar procedure as in the 19 preparation of conpoupds each of
whi ch contai ns {Rridee dEmA éﬁ@mg?%lﬁpfse.mphepno e'(2) 80 & compound (3)5

the acetophenone (2) and diethyl ketomalonate are heated under
stirring to yield a compound (3). Hydrazine is caused to act
on the compound to carry out a ring-closing reaction, and the
reaction product is then treated with an alkali, for example,
sodium hydroxide or the like to afford a compound (4). The
compound (4) is next reacted with an alcohol such as methanol
to give the compound (5).

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). 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 carried out using a raw material protected with an

appropriate protecting group, for example, an alkoxycarbonyl



(d) Preparation process of conpounds having the fornula (1) in which n=4 ox
5 These conpounds can be obtained by conbining the synthesis processes (b)
andgc). The salt of the conpound (1) according to the present invention
can De obtai ned by causing an organic idor inorganic acid to act in a
manner known per se in the art. The coi%ound ( 1) according to the present
i nvention can be isolated and purified by subjecting it to purification
procedures commonly enployed in organic synthesis chem stry, for exanple,
filtration, extraction, washing, drying, concentration, recrystallization,
various chromat ographi c procedures, and/or_the |ike. Each internedi ate can
be subj ect&@UPe tike loWesedetth e MV Wi HAR AFQAURGS Y <F PR fy it

The conpound ( 1 ) may be provided as a solvate w,th a solvent such as a
reaction sol venffoopbEatRyascemEozid dhasol wetitichpaat@R y2 e M At at e.
The conpound (1) according to the present invention is excellent in water
sol ubi | i t gtoms,abebagedum phithal inbdoiisabeprtgdantthise aARBPEBRY(Hot i vity
agai nst interleukin-lei production, and therefore, is useful as a
prevent i venagr theerapettpn poeduatnire repstted dusshsssvithfhudmar bry or

di seases, ischem c di seases, o0steoporosis, 20 ichorem a and the |iKke.
Exanpl es afhd ddlkeii ¢ di seases i nclude ischem c heart diseases, ischemc
encephal opat hy, ischem c nephritis, and ischem c hepatitis. The

phar maceuti cal eospesbtihan(lof) thevipras&ntY iamde/ ity Bl scametimgsl 4nkef Toydound
(1) or the salt thereof as an active ingredient. Using the active

i ngredi entgralerok hegaihenldohlylagpbapmaean! bgi clatéineddeptabl @i cingi er
such as a solubilizer, excipient, binder or extender, it can be forned into
phar maceutd eakrpEgpaARRhiQFoHEsUEd SUahwiasch ahl etad /aps ul £ 8, metlanlt leso
powders, injections and suppositories. These pharnmaceutical preparations
can be progusgd B thampdmidials. fdiore2%a8 £, pdfigdn 5 Bpad @l d onsTican be
produced by suitably formulating the conpound (1) or the salt in

conbi nat i g fMy S b4 i AeTor FeGh vASUIRGRGAMN n@YyTheguaY 81 aBi 6ut saer ose
esters, lecithin, olive oil, soybean oil and PEX400; excipients such as

starch, manpl tQl; and, 4 aglosait dingderstsucd) as carboxy-met hyl cel | ul ose
sodi um and hydr oXypropyl cel | ul ose; disintegrators such as crystalline

cel | ul ose andyGappexyraet Byl oL Ll O3 cahpbufs! kbiiconte suehuas ta) ¢ and
magnesi um st earate; anti caking agents such as |ight anhydrous silicic acid.
The pharnaceutic?+ GRIPRShLLion according to the present invention is

adm nistered orally or parenterally. The adm ni stered dosage of the
pharmaceutical conposition according to the present invention varies
dependi ng on the body wei ght, age, sex, conditions and the |ike 21 of
each patient. In general, however, it is preferred to adm nister to an
adult in an anmount of about 0. 01 to 1, 000 ng, preferably 0.1 to 100 ng,
of the present pharnmaceutical conposition in ternms of the conpound (1) per
day in 1 to 3



portions. EXAMPLE S The present invention will now be further described by
reference to the follow ng Exanpl es. The Exanples are provided solely for
pur ggses of illustration and are not intended to be limtative. Exanple 1
Pr egr ation of 4-(4-tert-butoxycarbonyl -1-piperazinyl)nmethyl-6-(3

f I uor o- 4- net hyl phenyl ) - 2-i sobut yl - 2H- p}fri dazi n-3-one 1) Preparation of

4- (1- hydroxyet hyl )-2-fl uorotol uene To an ice-cold sol ution of

3-fl uoro-4- et hyl benzal dehyde (50 ng, 0.36 nmol) in THF (0.5 nL) was added
dropwi se a 0.93 Msolution (0.47 nL) of methyl magnesi um brom de (0.44 mol)
in THF. The tenperature of the reaction mxture was allowed to rise back to
roomtenperature, @t which the reaction nkxture was stirred for 1 hour.
Then, 2 nol/L hydrochlgric acid was addei apd the m xture was extracted

with ethyl acetat® e extract was 2 mshed with brine and dried over
anhydrous sodiu ate. The solvent wasz#istilled off under reduced

pressure to yield Yitlé cogﬁg&rﬂ%a pal ¢ yel |l ow ocH,(C0'8upyNaH

guantitative). 1HANMR ( 40 3) 171.46 (3H—d+—3=6—4—+z) , 2.26
(3H) d) J=1.8 HzJ| , 4 . 85 (1H q,pad Rz ), 6.99-7. 06 (2H m ,
7 .14 ( 1HOddy 377N:g8, 7 . 8 Hz ) 7 2))PreParation of
3'-fluoro-4'- rret(igy acet ophenone (10) ©
X X
Y Y
Z 1)TFA z
Bu'00C | N 2)Heat I XN
N. |
Bu tOOC Rl HOOC N. Rl
(11) 12y O
X
Y
1)C]COOEt,NEt3iTHF 7z MsCl
2)NaBH,/H,0 SN
| |
HO L
a3 ©
X
Y Y
Z  R%R’NH z
~N ~N
B R? R
Ng N\Rl RQ“ ~R!
as © (1b)

wherein Hal, Ms, R!, R?, R%® 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 reacted with

the compound (8) in the presence of triphenylphosphine to



To a solution of 4-(1-hydroxyethyl)-2-fluorotoluene (55.8 ng, 0.36 mmol) in
nmet hyl ene chloride (1 nm.) were added nol ecul ar sieve 4A (56.0 ng) and PCC
94. @any (0.43 mol ), and the m xture was stirred at roomtenperature for 1
hour~ The reaction mxture was filtered through Celite, and the filtrate
was concentrated under reduced pressur& The residue was purified by col um
chromat ography on silica gel to yield the title conpound as a pale yell ow
oil (47.5 ng, 86.0%. 1H NWR ( 400MHz, CDC13) 8: 2 . 32 ( 3H) d, J=1 . 8 Hz
), 2.5 (34 s), 7.26(1H dd, J=7 . 6, 7. 6 H ) , 7. 56 ( 1H
dd) J=1 . 6, 10 . 4 Hz ) , 7 . 62 ( 1H dd) J=1 . 6, 7. 8 Hz) . 3)

Pr epar at i eRtefineaydl ddet Hdlyc aihbnyhigh (314 Liggras v et hgnpheagtgd Lhydr oxy
4- oxobut anoate A m xture of 3'-fluoro-4'-nethylacetophenone (4.92 g, 32.3
mmol ) and tiieerhiglsekeeondl sndiem(Bydoide 8S. Blehdld ermpoun®3(kl)¢r e at
120C for 48 hours. The tenperature of the reaction mxture was allowed to
drop back atd dr soah taserigtluoe o aared itche ciilxt sireagds uiithi tlle byomd wreh
chromat ography on silica gel [silica gel 100 g, chloroform ethyl acetate
(10/1)] tdiyietd comeretritt 1 € icarpauidaadorsillienactyistial Sl (WBedibydieardirgy) .
Melting point: 68.7-69.0C 1H NWR (400MHz, CDC13) 8: 1.30(6H, t) J=7.1 Hz),
2.34(3H, 3%p, y3el8(2Hompourdd 26(20H, Ethyl éhloBdcbrBbnage ds7cadsélt Yo, 7 .
29 ( 1H dd, J=7. 6 Hz ) , 7. 59 ( 1H d, J=10. 2 Hz ) , 7 . 65 ( 1H
dd) J=1 . a%t &n.t8e Honpoud R ((KBr roCtdAve 388X ihf40anle8#d AdbAdr 856, 577 .
4) Preparation of 4-carboxy-6-(3-fluoro-4-nethyl phenyl)-2H pyri dazi n-3one
To a sol uiyharhofi ettn reduced with a reducing agent such as sodium

2- et hoxycar bonyl - 4- (3-fl uor o- 4- net hyl phenyl ) - 2- hydr oxy- 4oxobut anoat e (8. 41

g, 25.8 MmRIrbHyRidisePEeRARAlG & Khgdundvas3addedtAxdeaan ienfonahysik ade (2. 84

g, 56.8 mmol), and the m xture was heated under stirring at 100C for 6

hours . ThenyeZcBH/ Wi 80EhEM:byP6 X d@ 3asnaddedr «3R6 6 £ M KhEECS V&S
stirred further at the sane tenperature fox 4 hours. The reaction mxture

was i ce-cagl %c_iieiﬂgzl%m%n&&awgl@yéirc%qrmo%oc @ehd wegepdded: tReaeighfy the
system The precipitate was collected by filtration, thoroughly washed wth
vat er andfwﬂﬁﬂlIﬂ}&@égéjéégﬁrding to the present invention.

A target compound (lb) can be obtained by reacting a
corresponding amine (R?R’NH) 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 yield a compound (1b) in which 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.



24 title conpound as a slightly yellow crystalline powder (5.67 g, 87.7%)
Melting point: 281 .3-282.0-C (dec. ) 1H NMR ( 400MHz, DMSO-d6) 8: 2.28
(3Hg@d, J=1 .OHz) , 7.41 (1H) dd, J=8.1, 8.1 Hz) , 7. 67-7.73 (2H m,
8.49(1H, s), 14.09(1H, br) . IR (KBr) cgn 1. 1736, 1641, 1441, 1125, 926,
806. 5) Preparation of 1

6- (3-fl uoro-4-net hyl phenyl) - 4- met hoxy- car bonyl - 2Hpyri dazi n- 3-one To an

i ce-col d suspensi on of

4- car boxy- 6- ( 3-f |l uor o- 4- net hyl - phenyl ) - 2H pyri dazi n-3-one (5.50 g, 22.2
mml ) in nethanol (100 nlL) was added dropw se thionyl %Ell oride (2.72 g,
24. 4 mol ), 4AY Prerasxtife REecess PEeECEPORDES iV B &t IO R fehbler at ur e
of the reaction m xture was allowed to drop back to roomtenperature, and
the sol vent was ¥t sthidled®ff under reduced pressure. Water was added to
the ice-cold residue. The precipitate was collected by filtration, washed
with water and drxed to yield the titl con;pound as pal e yelitow
fine-needles (5.48 g,y 92.70). Melting peiptt 206.0-207. 3C LRNMR (400MHz,
CDCl~.) b: 2.33 N d, J=1.7 Hz), 4. BH) s), 7.29 (1H, =7.9) 7.9
25 Hz) , 7.46-7! , m , 832 (1H ™¢) 7z11 . 61 (1H s)Y I'RKBr) cm 1:
1715, 1671, 1266,1177, 1 812. 6) Preparati 019HOf S

6- ( 3-fl uoro- 4- ’ |-4n7§t hoxycar bonyl - 2H{py™ dazi n-3-ori e
To a sol “tﬁa?” ' NC N._j HOOC N._;

6- (3-fluoro-4 f yl]l‘m“\enyl ) - 4- met hoxyca bon%ll - 2H pyri dazi n3- neR(5. 28 g,
20.0 mml) in '(\l’o pdi met hyl f or mam de((5400rrL) wer e added pdmas%i um car bonat e
(5.53 g, 40.0 nmol) and isobutyl bromde (3.29 g, 24.0 nmmol) , and the

m xture was stirred at 80C for 1 haur. The tenperature of tfie reaction

m xture was allowed to drop back om tenperature . A uat ed aqueous
sol ution of sodi um hydr ogencar bong was added, and the m e was

of]

extracted wijdicobByNEgaetrat e . The~gxbract was. washed with e, and dried
over anhyerl fate. The jsol vent was—erstilled off_under reduced
pressure. THe 7 e was purifief B?ﬁ col utm chr omat ogr ap Y of silica gel

[silica gel 100 g, chlorofg et-Rap®. 100/ 1- 50/ 0 eld. f;he title
conmpound as an orange oil I([ .41 g, [B4. 5%. 1H NVR(Z00MHz, CDC13)8: 0 . 99 (
6H d, J=6 . 6 Hz ) , 2 . 32-2074P( 1H, m , 2 . 33 ((,IQH,Os) , 3. 98 (
3H, s) , 4.12 (2H, d) J=7.4 Hz) 7.28 (1H, dd, J=7 . 8, 7.8 Hz) , 7.46
(1H,dd,J:1.6,7.8Hz),'7(.§{0(1|—|)dd,\]:1.6,10.7Hz),8.
21 ( 1H, s)

RZR’NH

_ e

(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
yield a compound (16). From the compound (16), a target
compound (lc) can be obtained via an alcohol derivative (17)

and a mesyloxy derivative (18) by a similar procedure as in the



2G 7) Preparation of

4- car boxy- 6- ( 3-fl uor o- 4- net hyl phenyl ) - 2-i sobut yl - 2Hpyri dazi n-3-one To a
susgﬁnsion of 6-(3-f|uoro-4-nethy|phenyl) 2-i sobut yl - 4- met hoxycar bonyl -
-pyrrdazin-3-one (5.27 g, 16.6 mmol) qgnethanol (50 m.) was added a 2

nol /L aqueous sodi um hydroxide (50 nlL),Yand the m xture was stirred at 60C
for 15 mnutes. The tenperature of the reaction mxture was allowed to drop
back to roomtenperature, and then, water was added. After the system was
acidified with concentrated hydrochloric acid, the m xture was extracted

with ethyl acetate . The extract was. wa rine,.and dr

anhydr ous RIRRaFAGAT afecomprIRG} GaR Q/\gg?l&l gtcgqm HH10% tkﬁfﬁ&elpe#hgﬁ%%
pressure, and the residue was recrystallized from chl orof orm hexane to
yi el d the g4qQuUrs conpound as col orl ess fine-needl es (4 73 g, 93 8@6 N%Iting
poi nt: 159. 0- 159 5C 1H NWR ( 400MHz, CDC13) 8: 1 . ?

) , 2. 33-2( 42repaHatnpn.pzocesscﬂfgﬂmp@un§€1havsn9tﬁbe fQEmulfi %éH

7. 4H ), 7. 32 ((1H dd, J=7 . 8 7. 8 H ), 7. 52 ( 1H dd,

1.8, 8.0 Hz), ¥Inbhieh dd4 @r158) 10.6 Hz), 8.63(1H, s), 14.13(1H, s)
R(KBr) cm 1: 2960, 1742, 1633, 1574, 1425, 1101, 820. 8) Preparation of

27 6-(3-fluoro- 4th$é1y¢qnhmyrhc)s mmm@xqmmqedzbm@mbmwp Redazi n- 3- one
To a solution of

4- car boxy- &y Shés Lorpordeams byl {pheaydl) {2} i sobut yl - 2Hpyri dazi n- 3-one (4.53
g, 14.9 mol) in THF (40 nL) was added triethylamne (1.66 g, 16.4 nmol)

To the ice-cool ethar x4l eofashaddedponopwi 5k acsordingntof thehpresent

chl orocarbonate (1.78 g, 16.4 mmol) in THF (5 nL), and the m xture was
stirred foind&ntisont €sn Héi@bhaiﬁaﬁnbyhydns¢hboahdergasitiEcédedroff. A
solution of sodi um borohydride ( 564 ng, 14 . 9 mol ) in water ( 1 nL) was
added to theofihhiatgciandot hen, ihhe mhxhereknasnsperr ed anh themart.
tenperature for 10 mi nutes. Thereafter, 2 nol/L hydrochloric acid was added
to the reaction fhtitgpowand (tlhea'ff@étrdﬁelgwas €xé rand sch twinvegtthydn aeet at e.
The organic | ayer was washed with brine, and dried over anhydrous sodi um

sul fate. The sobysptavasddpstikhed Bif sundertiadueedtpr essurfecathienr esi due
was purified by colum chromatography on silica gel [silica gel 300 g,

chi or of or 5L banpks (d0RAdn1 POk doyen yilat daie d isyint rewmochdnds txy,
colorless crystalline powder (1.08 g, 25.0% . Melting point: 147.3-147.5C

1H NVR (4 3 (6H 38608, Hihshidg?9cRyidg, (1 ,
2.32 (3&0 gQngxaﬁggg )f§1t?a%901H ex@ra 50 Ft)h? i (2|§|/l g (JF% Z)FE) ,

4.71 (2H, 6 vaiilougd chishatd hic7. 46
(1H) gd) Jggngentggtéﬁﬁ %ec§ysQawllzTﬁ}og§ V%ZIOP 8fh18 ét gHéXslf . 65

( 1H s ) procedures, and/or the like. Each intermediate can be

J
J
I

subjected to the subsequent reaction without bothering to
purify 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 present invention is
excellent in water solubility, is also good in oral
absorbability and has inhibitory activity against
interleukin-1p production, and therefore, is useful as a
preventive or therapeutic for immune system diseases,

inflammatory diseases, ischemic diseases, osteoporosis,



IR (KBr) cm 1: 3330, 1644, 1596, 1514, 1226, 1087, 824 . 9) Preparation of
6- (3-fl uoro-4-net hyl phenyl) - 2-i sobut yl - 4net hanesul f onyl oxynet hyl - 2H pyri daz
i n-Zone To an ice-cold solution of
6- ( -fIuoro-4-nethy|-phenyl)-4-hydroxyg§thyl-2-isobuty|-2prridazin-3-one
(1.08 g, 3.73 mmol) in nethylene chlori"de (20 nL) were added triethyl am ne
(491 ng, 4.85 mmol) and net hanesul fonyl chl-oride (513 ng, 4.48 mvol), and
the m xture was stirred for 1 hour. A saturated aqueous sol ution of sodium
hydr ogencar bonat e was added to the reaction m xture, and then, the m xture
was extracted with ethyl acetate . The.extract ) 1.t DL and
dri ed overl%m%yﬂmbﬁéﬂg%&p@n4%E?faﬁéam?ﬁgSs%??@ﬁﬁgﬁﬁg@gﬁggégegdl%?Fagﬁder
reduced pressure, and the residue was recrystallized fr chl .+ hexane
to yield thechke¢mie keapbufdsazdsascoldf E@égc?Qg?Bﬁ??ﬂgagg&de#g%géﬁgg;,
70.49% . Melting point: 142.7-143.4C 1H NVR ( 400MHz, CDC13) 8: 0 . 99 (
6H, d) J=6neprigiy, K apd igebemicahepaiiftify = 2 . 33 ( 3H d) J=1 . 8 Hz )
, 3.17 (3H, s) , 4.08 (2H, d, J=7.4 Hz) , 5.27 %2H, d, J:1.4.H%) 7. 27
(1H, dd, J=7.8, 7The phdrmaveliiaal cegpopifign gigthppresentdnyenfiofn, g,
J=1.8) 10.9 Hz) , 7.76 (1H, t, J=1.4 Hz) . IRKBr% cm 1 3435 2964, 1658,
1610, 1354cont65ns8TBe toppPusparati on &he salt thereof as an active
4- (4-tert-butoxycarbonyl -1-pi perazinyl)-nethyl-6-(3 ,
f I uor o- 4- mehfykphenyl.) Uaingobine HotdReynpdagdi an 8- T rat 9%F th ¢ H i i
6- ( 3-f 1l uor o- 4- net hyl phenyl ) - 2-i sobut yl - 4net hanesul f onyl oxynet hyl - 2H pyri daz
i n-3-one (406nhaBmabo2dgioml) yiacasaestan ¢ rddny ier suphwes & Ffded idotZ&dsi um
carbonate (56.3 ng, 0.41 mmol) and tert-butyl 1-piperazine-carboxylate
(60.7 ny, @x33pmwnk), banderhermextendewas it icamedeatt BOEK ¢ntP hours . The
tenperature of the reaction m xture was allowed to drop back to room
t enper at ur ghazhd celien canaipeepsas tade dorfize svctt wse Dads edar Erizisc MY-ER))
chloroform The extract was dried over anhydrous sodium sulfate. The
sol vent wagrdingliels!, e otide rendanjreeduced pmes sumpo st nites r esitdife was
purified by col um chromatography on silica gel [chloroform nethanol
(40/1)] topyhehddhe ildall grepapatndnascanyisd lawddided bySkngyn 9 U®ds . 1H
NVR(400MHz, CDC13)8: 0.98 (6H, d, J=3.4 Hz), 1.47 (9H) s)) 2.28-2.40(1H)
m, 2.33 (3f, @xamg%-e’sz drdh, depkhthidi carB b broticdd LEAwitdly 3 .
58 (2H, s ), 4. 07 (2H d, 4. 1 H ), 7. 27 ( 1H dd) J=7 . 6, 7 . 6
Hz ), 7 . #44nh1a8hd 3 compd3@n® (1)7or €he(sdty Sn)comiffuearplen 2vith
Prepar ati on OP
6-(3-fl uor gb‘in'%%tﬂﬂeqf},ew&m-a?s teahutYhtA-qlpi pefaztatyl g meulybs2He plyersazi n-
3-one di hydrochloride To a sol ution of

lecithin, olive o0il, soybean oil and PEG400; excipients such

as starch, mannitol and lactose; binders such as
carboxy-methylcellulose sodium and hydroxypropylcellulose;
disintegrators such as crystalline cellulose and
carboxy-methylcellulose 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
composition according to the present invention varies

depending con the body weight, age, sex, conditions and the like



4- (4-tert-but oxycarbonyl - 1- pi perazi nyl ) net hyl - 6-(3-fl uoro-4

- met hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one (115 ng, 0.25 mmol) in ethyl
acelggte (2 nmL) was added a 4 nol/L solution (2 nL) of hydrochloric acid in
eth acetate, and the m xture was stirred at 50C for 1 hour. The
tenperature of the reaction m xture waglal | owed to drop back to room
tenperature, and then, diethyl ether was added. The precipitate was
collected to yield the title conmpound as a colorless crystalline powder (
81 . 1 ng, 75.00 . Melting point: 186.2-195.0C (dec ) 1H NVR (400MHz,
DVMSO-ds) 8: 0. 95 (6H, d) J=6. 8 Hz) , 2.22-2 . ,229(3Hd)
J=2 . 0 HOf eaxhpaugnty) In Jeypeyafy Rowenerp H‘z)ls I%re . 4.
02 (2H, d, J=7. 1Hz),740(1Hdd J=8 .1, 8. 1 Hz) 759.66(2H)
m , 8 . zumimigter o anRedwBE)irmm amousseot1@aeut UM tp3d6008589, Mass
'.rﬂz 358 (M) 31 Exanple 3 Preparation of

" .6- (3- f | uopefarsty ghehytq -1200 subutyf -7he Lresdayt -apapereeihitdhet hyl - 2Hp
yridazi n-3-one Foll owi ng the procedure of Exanple 1(10),

6-(3-fl uorwmomiﬁﬁ;drprﬁanytte)rrﬁsicsf)bmaylccﬁnmm%bhlp@hyd@b(yin 1 to 3

-met hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazine were reacted to yield the
title conpawridiaassa yellow oil (yield: 93.40 . 1H NVR(400MHz, CDCl1l3)b: O .
98 ( 6H, d, J=6 . 8 Hz) , 2 . 28-2 . 40 ( 1H, m , 2 . 33 ( 6H, s) , 2.
2 ( 4H) br) , 2. 62 (4H) br) , 3. 58 (2H, s) , 4. 07 (2H, d) J=7.4 Hz) ,
7.27 (1H dd, J=7 . 9, 7. 9 H ) , 7. 46-7.52(2H mM , 7. 75 1H
d, J=1 . QGxsmMpLEs Exanple 4 Preparation of

6- ( 3-f | uor o- 4- net hyl phenyl ) - 2-i sobut yl - 4- (4- net hyl - 1pi perazi nyl ) net hyl - 2Hp
yridazi n- 3pran 6,6k S ook & ¢ Oén Twi Bl Sebwth&nNf@fther described by

6- (3-fl uor o-4-net hyl phenyl ) - 2-i sobutyl - 4- (4- net hyl - 1pi per azi nyl) met hyl - 2H-p
yridazi n- 3-onerdrfde 4 oBhe EAA dWiklg EkBmpREBaANThe(dxathy L ¥0% rRdgedviaepw se
at roomtenperature under stirring a 4 mol/L solution (0.15 nlL) of

hydrochl ordg) @cj Gdpat-Byleacst at BLudthentsdy emld wes glbstiddatiaf froupder
reduced pressure. The residue was recrystallized from = 32

met hanol - dj gidwi+ gtber to yield the title conpound as a col orl ess
crystalline powder (71.9 ng, 63.7%. Melting point: 248.5-252.0C (dec.) 1H
NI\/R(400M—IZ DVMSO-d~)8: 0. 94 ( 6H, d) J=6 . 8 Hz ) , 2. 29 ( 3H d, J=1.
8 Hz : . 22-2 . 33 ( 1H,

m, 2. 77(3 4H, br), 3.38(4H, br), 3.91(2H,s),4.02(2H, d, J=7 .0 Hz) , 7
40(1H ?fﬁnﬁlé% 8. 0 Hz) , 7. 59-7. 65 (2H) m , 816(1H s) . IR
(KBr) cm 1: 16539ré1§99atﬂo4§1of1425 951 . Mass m z : 372 (M+) Exanple 5

4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6- (3~

fluoro-4-methylphenyl)-2-isobutyl-2H-pyridazin-3-one
1) Preparation of 4-(l-hydroxyethyl)-2-fluorotoluene

To an ice-cold solution of
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



Preparation of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (3-fl uor o- 4net hyl phenyl ) - 2-i sobut yI -
ZFFQBridazin-S-one Fol |l owi ng the procedure of Exanple 1(10),

6- (3= fl uoro- 4-net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f onyl oxy

- met hyl - 2H pyri dazi n- 3- one and di et handfami ne were reacted to yield the
title conpound as a yellow oil (yield: 84.8%. 1H NVR ( 400MvHz, CDCl1l3) 8:
0. 96.(6H, d, J=6.6 Hz) , 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 H ), 7. 23 (.1H). dd, J=7 . 9, 7. 9 Lol 4.6-7. . m ,
7.79 (1H, w@shed wigh xinesoddplagHRY Ssﬁg)firous sodifhnburffed. e

4- N, N- bi s(2-hydr oxyet hyl ) ami nonet hyl - 6- (3-f| uor o- 4nmet hyl phenyl.).- 2-i sobutyl -
2H pyri dazqulwmqyaﬁy@f dehl bed @ fF‘éP@%W‘r?gJUtCP?éJ BFSE@HE\F/e‘P%Fy l%%é’rf)’r{éf%,

4- N, N- bi s(2- hydroxyet hyl )am nonet hyl - 6- (3-fl uor o- 4net hy| phepyl ) - 2-i sobut yl -
2H pyri daziomBwont amsa reakt etetowiell (he-§itde %%%%hﬁﬂtja €h- col orl ess
crystalline powder (yield: 85.9%. Melting point: 159.7-160.7C 1H NWVR (
400MHz, DNVBOMMR)(4®.0MPIz., @®CLsH8k d, J=6 . 6 Hz ) , 2 . 20-2 . 34 ( 1H m ,
2 .30 (3H d, J=2. 7 H ), 3.35 (4H) t, J=5. 1 Hz) , 3.84 (4H, t) J=5.1
Hz) , 4.05 (2H,4al)3H]=4,0JH8). 4, H4)452( 2F(38) ¢, T=0. § %) dd - 8=8.H) 9B. 2 Hz)

, 7. 62~-7. 68 (2H, m, 8.47(1H s) . IR(KBr) cm1: 1663, 1613, 1427, 1087,
1052, 821. Mass . 7z)35%.08k7HDG)( 2BExanp) €7 71 PrEpacati Ga7e8, 7.8 Hz).

4- di net hyl am nonet hyl - 6- (3- f| uor o- 4- met hyl phenyl ) - 2i sobut yl - 2H pyri dazi n- 3-
one To 6-(3-fluoro-4-nethyl phenyl)-2-isobutyl -4-nethane

sul f onyl oxynet hyl - 2H pyri dazi n- 3-one (100 ng, 0.27 mmol) was 34 added a
40% aqueous) dpr@bdydandneof 13ntfluand-4hematkylaeeashshoneed at 80C for 2
hours. The tenperature of the reaction m xture was allowed to drop back to

room t enper at ur ero andsd hepionad £r 4 was-addedx ydhey ) x2 uf busastekteneted with
chloroform The extract was dried over anhydrous sodium sulfate. The

sol vent wassgli stihd) esl. 96 fmideri i editesd iteesilioridand 1t e r esiréueddeas
purified by col unmm chromatography on silica gel [chloroform nethanol

(40/1)] tonyistdiihestdtd eacommunehds aadyebtosd 0 Imd 6@ .7 opmaod0.,9%nd 1H
NVR (400MHz, CDC13) 8:
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 to yield the
title compound as a pale yellow oil (47.5 mg, 86.0%).
'H NMR (400MHz, CDCl;)d:

2.32(3H, 4, J=1.8Hz), 2.56(3H, s), 7.26(1H, dd, J=7.6, 7.6

Hz), 7.56 (1H, dd, J=1.6, 10.4 Hz), 7.62(1H, dd, J=1.6, 7.8 Hz).

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



, 2. 31 ( 3H s) ,
7.4 Hz), 7.26(1H  dd,

0. 98 (6H d, J=6. 8 H ), 2. 23-2. 41 ( 1H m
6H) s =
1 .4 Hz) . Exanple 8

2 . 35 ( ), 3.50(2H, d, J=1.2 Hz), 4.08(2H, d, J
J=T49) 7. 9 Hz) , 7.47-7.54 (2H, m , 7.76 (1H, d, J=
Prepar ati on of 9
4-dinethylaninonethyl-6-(3-f|uoro-4-net%y|phenyl)-2isobutyI-ZFprridazin-3-
one hydrochl oride Followi ng the procedure of Exanple 4,

4-di net hyl - am nomet hyl - 6- ( 3- f | uor o- 4- net hyl phenyl ) - 2i sobut yl - 2H pyri dazi n- 3
-one was reacted to yield the title conpound as a colorless crystalline

wd ield: 85 4%, Melti int: 246, 5. 4 -
PG sy 5t iireh a6 1268 dog e motts. “AReppaifergrdit M ch B0 ion
.30 ( 3H, 2 .81.( 6 4.05 . . ,
7.41 ElH) r@%}‘z%%.w#ﬁ 3811.(0“@%%; dfop ]?a%}%-?‘% .rd°é°§’g Féﬂ%e'%%t“,reg %&(31(28?81? s

Exén%ﬁgKgﬂ%&égééélégg8%$%§93éd 45260 &%Z’c%%%%&t%S?%phbhgﬁ g&%ic§léeih%)

2- I I hyl - 6- (3-fl -4- h h | ) - [ f hyl -
2ot obropy| eIy (55 11 o 4 P RS eyl gseet

4- car boxy- 2- cycl opropyl net hyl - 6- (3-fl uor o- 4net hoxyphenyl ) = 2H.pyri dazi n- 3-on
e Fol | ow nghehtiptecedupeund Eﬁaﬁﬁﬂéow(?¥¥5ta&s f%,?? g, 7878y
2-cycl o- propyl net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4- met hoxy
- car bonyl -R&R pynirdpeiint3- 6e 7wad -P&acted to yield the title conpound as
yellow crystals (yield: 98.90 . Melting point: 169.1-170.7C 1H NVR (400MHz,
CDC13) b: Oy 5M0(6T¢MiH, nepC1.040- 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, 9=2026H12t2 ).l EH3( LH,34%)3H,14)2081F8 (81, . SI R {1 )1 m 1
1761, 1629, 1521, 1476, 1461 . Mass mz: 318 (M+) . 3G 2) Preparation of
2-cycl opropyl gt hy) 3 B¢418- fd, UoED- 2-Het,hGx ReHéRy| §d4 J=7.6 Hz), 7.59 (1H,

d, J=10.2 Hz), 7.65(1H, dd, J=1.5, 7.8 Hz).

TR (KBr) cm™*: 3485, 1740, 1684, 1253, 856, 577.

4) Preparation of

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

To a solution of ethyl

2—ethoxycarbonyl—4—(3—fluoro—4—methylphenyl)-2—hydroxy—4—
oxobutanoate (8.41 g, 25.8 mmol) in isopropanol (100 mL) was
added hydrazine monohydrate (2.84 g, 56.8 mmol), and the
mixture 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 the



hydr oxynet hyl - 2H- pyri dazi n- 3-one Fol |l ow ng the procedure of Exanple 1(8)
4- car boxy- 2- cycl opr opyl net hyl - 6- (3- f1 uor o- 4- met hoxyphenyl ) 1
2H pyridazin-3-one was reacted to yield the title conpound as slightly
yel POw fine-needles (yield: 21.30 . Nbbalng poi nt: 119.4-122.6C 1H NWVR
(400MHz, CDC13) 8 O . 45-0. 60 ( 4H "m , 1. 36-1. 47 ( 1H m , 3 12
( 1H t, J=6 . O Hz ) , 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. 5H ), 7. 62 ( 1H dd, J=2 . 2, 12 . 4 Hz ) , 7 . 65 ( 1H t,

e

2 Hz . I R(KB
Prepa?at|dM£%#é23§§%% 3431@n§ﬁ té60 gﬁééfgrggﬁﬁl oxyp 8ﬁ§ér(g@)67 3)

met hanesul f on onynethyl 2H—pyr|da2|n 3-one Foll ow ng the

procedur e of
Exanpl e 1(®),82-Tykt opr opyl met hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 4
hydr oxynet hyl - 2H- pyri dazi n- 3- one was reacted to yield the title conpound as
siightly yedloimaeedies: (98} 87280:2%) .(de9-ti ng point: 156.9-158. 4C

1y NMR (400MHz, DMSO-dg)d:
2.28(3H,d,J=1.0Hz),7.41(1H,dd,J=8.1,8.1Hz),7.67—7.73(2H,
m), 8.49(1H, s), 14.09(1H, br).

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

5) Preparation of

6—(3—fluoro—4—methylphenyl)—4—methoxy—carbonyl—2H—
pyridazin-3-one

To an ice-cold suspension of

4—carboxy-6—(3—fluoro—4—methyl—phenyl)—2H—pyridazin—3—one
(5.50 g, 22.2 mmol) in methanol (100 mL) was added dropwise
thionyl chloride (2.72 g, 24.4 mmol), and the mixture was
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, CDCla)&:

2.33(34, 4, J=1.7 Hz), 4.00(3H, s), 7.29(1H, dd, J=7.9, 7.9



37 1H NVR(400MHz, CDC13)8: 0.45-0.61(4H, m, 1.36-1.46(1H n), 3.18(3H s),
3.95(3H, s), 4.10(2H, d, J=7.3 Hz), 5.28(2H, d, J=1.2 Hz), 7.03(1H, dd,
J=8g5, 8.5 Hz), 7.51(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7 . 62 ( 1H, dd, J=2 .
2, . 2H ) 7. 76 (1H t, J=1,.2H ) . IRKB) cmil: 1656, 1612,
1523, 1358, 1177. Mass mz: 382 (M+) . 521) Preparation of
2-cycl opropyl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) -4
met hyl am nonet hyl - 2H pyri dazi n- 3-one A sol ution of
2-cycl opropyl net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4net hanesul f onyl oxymnet hyl -
2H pyri dazi n- 3- one §160 , 0.42 mmol) in 300 nethyl am ne/ et hanol (5 nL)
was stirred Hg)80C 4617 45h62s n & -S8d18d #lbet! The( Syl Pdnt was distilled
of f under reduced pressure, and_the residue was 5% if%f by preparative
t hi n- | ayerl RliBomratadyr aphylon 5971 cal 48P/ [ HEVAL op g' ent :
chl orof orm met hanol (10/1)] to yield title conpound as a slightly yell ow
oil (87 ng, 65.5s). 1H NVR(400MHz, CDC13)b: 0.45-0.59 (4H, nm) , 1 .36-1 .47
(I1H, m , 1. 85 (1H, br) , 2.52 (3H, s), 3.80(2H, d, J=1.2 Hz), 3.95(3H,
s), 4.10( 3, Rteplatdd of ,6-7(3-OmqraH-rrEhybshenyl) g2 isphpptyl-47 52
( 1H, ddd, J=1 . 2, 2. 2, 8. 5H ), 7. 62 ( 1H dd, J=2 . 2, 12 . 4 Hz
) , 7 . 6mdthdtydarkilyl-ZH-Hry)idazin38-dess mz: 317 (M+) . Exanple 10
Preparation of
2-cycl opropyl metthy la Gd13rtfilaroreE 4- net hoxyphenyl ) - 4net hyl am nonet hyl - 2H pyri
dazi n- 3-one hydrochl ori de Foll ow ng the procedure of Exanple 4, '
2- cycl opr opyl 3-nEl eyt o-64 {13 1t yibsioe dy Inet hraxyiphenyd 3 xldoey hy2 Brp noh@a ayh= 2H- pyr
i dazi n-3-one was reacted to yield the title conpound as slightly yell ow
needl es (yi-elkk 33280y, 2Eld infglpoimiV, N22Am8L R4 f3Cmadecie) (AHMINRWEr400VHz,
DMSO- d~) 8: 0.44-0.54(4H, n), 1.29-1.40(1H, m, 2.66(3H, s), 3.91(3H, s ) ,
4 . 05 ( 24dd&h JotfassButiZcarbodate 125(52Hy, S49.0 nmol B3afdlHsolddtyl=8 . 5,
8.5 Hz), 7.70-7.79(2H, m, 8.39 (1H, s). IR(KBr) cm1: 1645, 1599, 1521,
1437. Exa'ﬂcfmﬁ&?ﬁrﬁ@@r g; 0N ®fmol), and the mixture was stirred at 80C
2-cycl opr opyl net hyl - -fluoro-4-net hoxyphenyl)-4-(4
- met h?/' - iz%ﬂ)@qfﬁéww YABt B 2H R d B3¢ e 3=0Re 100) howt nge s placeddre of
anpl e :
2- cycl opr opy lyreidh e 8-€ 3 rhloor omfe FBEhEXY Phesyt ) r 4 s@thanesis Bobykawynet hyl
-2H pyridazi n- 3-one and 1-nethyl pi perazine were reacted to yield the title
conpound asr agygl hRV Phtob¥hEhBhonate 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 chrcmatography 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, CDCls)d:
0.99(6H, d, J=6.6 Hz), 2.32-2.42(1H, m), 2.33(3H, s), 3.98(3H,
s),4.12(2H,d, J=7.4 Hz), 7.28(1H, dd, J=7.8, 7.8 Hz), 7.46 (1H,
dd, J=1.6, 7.8 Hz), 7.50(1H, dd, J=1.6, 10.7 Hz), 8.21(1H,

s) .



39 73.8% . 1H NVR(400MHz, CDC13)8: 0.45-0.59(4H, n), 1.36-1.47(1H n),
2.33(3H, s), 2.52(4H, br) , 2. 62 (4H, br) , 3. 80 (2H, d, J=1 .2 Hz) ,
3.5%(2H, d J=2 . OH ), 3. 95 (3H s), 4. 0 ( 2H d, J=7 . 3 Hz)
, 79 04 ( 1H, dd, J=8 . 5, 8.5 Hz), 72§3(1H, ddd, J=1.2, 2.2, 8.5 Hz),
7.61(1H, dd, J=2.2, 12.4 Hz), 7.74(1H <%, J=1.2 Hz). IR(Neat) cm1: 1652,
1608, 1520, 1456, 1440. Mass mz: 386 (M+) . Exanple 12 Preparation of
2-cycl opropyl met hyl - 6- ( 3-f 1 uor o- 4- met hoxyphenyl )-9- (4

- met hyl - 1- pi per azi nyl ) net hyl - 2H pyri dazi n- 3-one di hydrochl ori de Fol | ow ng
the procedure of Exanple 4,

2- cycl opr dpyPreeengtien( 95 | uor o- 4- met hoxyphenyl ) - 4- (4net hyl - 1- pi per azi nyl )
met hyl - 2H pyri dazi n- 3-one was reacted to yield the title conpound as pale
yel | ow needl élsqaﬁb@xdf.-681(.300,%1.11%14Wtﬂﬁflrﬂher%lﬂ‘@%%;ﬁe@ﬁ 1H NVR
(400MHz, DVSO-d6) 8 0.47-0.58(4H, m), 1.31-1.41(1H m, 2.33(3H s),
2.52(4H, byyxidazing3-oad, 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) , 7.70-7.78 (2H, m ,

40 8.28 (1H, br&p a bRspkBsjioomof : 1653, 1608, 1523, 1438 . Exanple 13
Preparation of 2-cycl opropyl net hyl - 4-di net hyl am no- net hyl - 6- (3

f | uor o- 4- et (et ey 4)-m2Hhyyin e 1n-—-2-dre el W lovl -mee e yyraodeehiy e Bt
Exanpl e 7,

2- cycl opr epyiriretziyl—36-dn2 f(5u@io-g4- rét. Boxypphenyh) mdbeahahe$df fohy | Wwas - net hy
| - 2H pyri dazi n-3-one and di nethyl am ne were reacted to yield the title
conpound asicedyel l20wxRiAL @grldis &bdiim hydroxide (50 mL), and 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 system was
acidified with 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: 159.0-159.5C
'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=7.4 Hz), 7.32(1H, dd., J=7.8, 7.8 Hz), 7.52(1H,
dd, J=1.8, 8.0 Hz), 7.55(1H, dd, J=1.8, 10.6 Hz), 8.63(lH,
s), 14.13(1H, s).

IR (KBr) cm™: 2960, 1742, 1633, 1574, 1425, 1101, 820.

8) Preparation of



- — - T

1H NVR(400MHz, CDC13)8: 0.45-0.59(4H, nm, 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 gd, J=8 . 5, 8. 5 H ), 7. 537 .57 (1H mM , 7. 64 ( 1H dd, J=2
2®12 . 7 H ) , 7.75 (1H, s) . IR(Neat) cm1l: 1652, 1608, 1523, 1456,

1438. Mass ml z : 331 (Mt) . Exanple 147 Preparation of

2-cycl opropyl net hyl - 4- di met hyl am no- net hyl - 6- (3

f I uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3- one hydrochl ori de 41 Fol | owi ng

t he procedure of Exanple 4,

2-cycl opropyl - net hyl - 4- dlnethylanlnoneth | 3-fl uoro-4net ho ) -2H
yri dazi n- 3- orfe § hﬂﬁﬁﬁ?ﬁTmQ$ﬁMkﬂth¥k9%%Th LB b2 51§ %ﬁﬁ% ge?low P
needl es (yield: 89.00). Melting point: 233.6-235. 0C (dec.) 1H NMR ( 400MHz,
DVBSO- d6) 8 0.24tnymidamind-one 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, To) a s®BTipcbHefs) . IR (KBr) cm1: 1648, 1584, 1522, 1439.
Exanpl e 15
4—carboxy—6—(3—fluoro—4—methyl—phenyl)—2—isobutyl—2H—

pyridazin-3-one (4.53 g, 14.9 mmol) in THF (40 mL) was added
triethylamine (1.66 g, 16.4 mmol). To the ice-cooled mixture
was added dropwise a solution of ethyl chlorocarbonate (1.78
g, 16.4 mmol) in THF (5 mL), and the mixture was stirred for
30 minutes. Triethylamine hydrochloride was filtered off. A
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 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 compound as a colorless crystalline powder (1.08 g,
25.0%).
Melting point: 147.3-147.5%C
'H NMR(400MHz, CDCls)d:

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=6.0 Hz), 4.08(2H, 4, J=7.4 Hz), 4.71(2H, dd,



Preparation of 2-cycl opropyl nmet hyl - 6- (3-fl uor o-4- net hoxyphenyl )-4-(2

- hydr oxyet hyl ) am nonet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exaggl e 9(4), 2-cycl opropyl nethyl -6-(3-fl uoro-4-nmet hoxyphenyl) - 4- et hane
sul TOnyl oxynet hyl - 2H pyri dazi n- 3-one and 2-ami noet hanol were reacted to
yield the title conmpound as a yel |l ow ofd (yield: 72.10) . 1H NWR ( 400MHz,
CDC13) 8 0.44-0.59(4H, m, 1.36-1.47(1H, m, 2.86(2H, t, J=5.1 Hz), 3.73
(2H, t, J=5. 1 Hz) , 3.84 (2H, d, J=1. O Hz) , 3. 94 (3H, s) , 4 . 10 ( 2H
d, J=7 . 3H ), 7. 02 ( 1H dd, J=8 . 5 8. 5Hz) , 7. 50-7 . 54 (
1H m , 7. 62 ( 1H dd, J=2 . 2, 12 . 7 FEI% , 7., 87 ( 1H s ) 42
IR (Neat) cnd4l.3416.0 851,7 13061H13%8, JT436 HMasd -#EA1H342d( M7 < 8:Exanpl e
16 Preparation of 2-cyclopropyl nethyl-6-(3-fl uoro-4-nmnmethoxyphenyl)-4-(2

- hydr oxyet hy7) 8z horfet 3| LIHdgy r Td&z B n-B ohdlhydrioddl @i dé’ Fol | owi ng t he
procedure of Exanple 4,

2- cycl opr 3Ry KBmdt oyl *6-33BF, uordh 4- st hoxdphenyl 326 N-§Shy dt @%yet hyl ) - ani no
met hyl - 2H- pyri dazi n-3-one was reacted to yield the title conpound as pal e
brown needles (yield: 79.29% . Melting point: 166.8-169.3C (dec.) 1H
NVR(400MHz, CDC13)8: 0.40-0.54 (4H, m , 1.27-1 .37 (1H, m) , 3.13 (2H br)
, 3.28 (2H) Pirkpardtién( 3, 65)(3-fAudd®—-(@2Hethylbtenyl)H2)-iscbutyd(LH, s) ,
5.31 (1H, br) , 7.33 (1H, dd, J=8. 8, 8 8 Hz) , 7. 69-7.79 (2H, m
8.40(1H, skthanesulfonyloxymethyl-2H-pyridazin-3-one

To an ice-cold solution of
6—(3—fluoro—4—methyl—phenyl)—4—hydroxymethyl—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
solvent was distilled off under reduced pressure, and the
residue was recrystallized from chloroform-hexane to yield the
title compound as a colorless crystalline powder (964 mg,
70.4%) .

Melting point: 142.7-143.4C

'H NMR (400MHz, CDCls)d:
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, 4, J=7.4 Hz), 5.27(2H, d, J=1.4 Hz),

7.27(1H, dd, J=7.8, 7.8 Hz), 7.45(1H, dd, J=1.8, 8.0 Hz),



| RCKBr) cm 1: 3334, 1654, 1616, 1604, 1523, 1441. Exanple 17 Preparation of
4- (4- benzyl - 1- pi perazi nyl ) net hyl - 2- cycl opr opyl net hyl 6- (3-fl uor o- 4- net hoxyph
enyb%-ZH—pyridazin-S-one Fol |l owi ng the procedure of Exanple 1(10), 43
2- cytl opropyl net hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 4- met hane
sul f onyl oxymet hyl - 2H pyri dazi n- 3-one &%d 1- benzyl pi perazi ne were reacted to
yield the title conpound as a yellow oil (yield: 97.7% . 1H NVR(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(2H, s), 3.58(2H, d, J=1.0 Hz), 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, nm), 7.50-7.55(1H m,
7.61(1H, dd,7 B=2(1, 2, 7J#k) 8, LT 1) s).. IR(Neat) &mi 14 HB62, 1608, 1522,
1438, 1289, 1237. Mass mz: 462 (M+) . Exanple 18 Preparation of
4-(4-benzyR(HBp]pemﬁziﬁﬁBﬁmeE@ﬁH72l@¢@thﬁd@yld@ﬁﬁyl1165, 875.
6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3- one di hydrochl ori de Fol | owi ng
t he procedure of Exanple 4,
4- (4-benzyl - 1- pi perazi nyl ) net hyl - 2- cycl opr opyl net hyl - 6- (3
fl uor o- 4- @) hexypheayipn 26 pyri dazi n- 3-one was reacted to
4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-6-(3-
fluoro-4-methylphenyl)-2-isobutyl-2H-pyridazin-3-one
To a solution of

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

methanesulfonyloxymethyl-2H-pyridazin-3-one (100 mg, 0.27

mmol) in acetonitrile (1 mL) were added potassium carbonate

(56.3 mg, 0.41 mmol) and tert-butyl l-piperazine-carboxylate

(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 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, CDCl;)3:

0.98(6H, d, J=3.4Hz), 1.47 (94, 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,d4,4.1Hz),7.27(1H,dd, J=7.6,7.6 Hz),7.44-7.52(2H,



yield the title conmpound as slightly yellow prisnms (yield: 85.7%. Mlting
poi nt: 253.0-257.9C (dec.) 44 1H NMR ( 400MHz, DWVSO-d.;) 8 0.41-0.55(4H,
m, g.27-1.38(1H, m 3.56(2H, s), 3.91(3H, s), 4.02(2H, brs) , 7 .30 (1H,
dd, ®=8.5, 8 .5 Hz) , 7.59-7.64(2H, m,.7.69-7.77(2H, m IR (KBr) crri 1:
1656, 1616, 1523, 1439, Exanple 19 3.006-3.49(10H, br), d, J=7.3 Hz) , 4.39
(2H) 7.44-7.48(3H, nm), 8.30(1H, brs). 1292, 1271. Preparation of
4- (4-tert-but oxycarbonyl - 1- pi perazi nyl ) net hyl - 2cycl opr opyl net hyl - 6- ( 3-f | uor
0- 4- met hoxyphenyl ) - 2Hpyri dazi n- 3-one Fol |l owi ng the procedure of Exanple
1(10),
2- cycl opr opyirthethylZ 6LH,35f)|-uor o- 4- net hoxyphenyl ) - 4- net hanesul f onyl oxymet hyl
-2H pyridazi n-3-one and tert-butyl 1-piperazi necarboxylate were reacted to
yield the title conpound as a pale brown oil (yield: 98.9s). 1H NWR (
400MHz, CDC13) 8 0.44-0.59(4H, m), 1.47(9H, s), 1.38-1.46(1H, m, 2.53(4H,
t, J=4.9 Bxpppde5E(4H, t, J=4.9 Hz), 3.58(2H, d, J=1.2 Hz), 3 . 95 ( 3H, s
) , 4. 10 ( 2H, d, J=7 . 3 H ), 7. 03 ( 1H, dd, J=8 . 5, 8 . 5 Hz),
7.51(1H, ddd, J2tepaprationgo¥ Hz), 7.61(1H, dd, J=2.2, 12.7 Hz), 7.76(1H,
s). IR(Neat) cm1: 1698, 1653, 1609, 1523, 1438, 1427. Mass mlz: 472 (M)
45 Exanple 20 6-(3-fluoro-4-methylphenyl)-2-isobutyl-4—(1-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
To a solution of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-fluoro-4
-methylphenyl)-2-isobutyl-2H-pyridazin-3-one (115 mg, 0.25
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. The precipitate was collected to yield
the title compound as a colorless crystalline powder (81.1 mg,
75.0%) .
Melting point: 186.2-195.0C (dec.)
'H NMR (400MHz, DMSO-de)3&:
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=5.2 Hz), 3.93(2H, s), 4.02(2H,
d, J=7.1 Hz), 7.40(1H, d4d, J= 8.1, 8.1 Hz), 7.59-7.66(2H,
m), 8.21(1lH, s).
IR (KBr) cm™: 1656, 1610, 1425, 1306, 956.

Mass m/z: 358 (M)



Preparation of 2-cycl opropyl nmet hyl - 6- (3-fl uoro-4-nmet hoxyphenyl)-4-(1

- pi perazi nyl ) nmet hyl - 2H pyri dazi n- 3- one

4- (4at ert-But oxycarbonyl - 1- pi perazi nyl ) net hyl -

cyc propylnethyl-6-(3-f|uoro-4-nethox%ﬁhenyl)-2F+pyridazin e-3-one (220
ng, 0.47 mmol) was dissolved in ice-cofd trifluoroacetic acid (2 nL), and
at the sane tenperature, the mxture was stirred for 15 mnutes. Water (10
m.) was added to the reaction mxture. The m xture was al kalinized with

pot assi um car bonate and extracted twice with chloroform (20 nL) . The
extracts were washed with brine (20 nL) and dried over anhydrous sodi um

sul fate. FHem™PéPvent was distilled off. The residue was recrystallized from
chl orof orm hexane to yield the title conpound as pale yellow prisnms (120
ng, 69.20 . Mel Pragapeitaen ©f1.5-118.0C 1H NVR ( 400MHz, CDC13) b 0.45-0.59
(4H, m , 1 .36-1 .47 (1H m 2.55 (4H, br (4H,

3.56 (2H, d, J=6-5%3mEluory- 4951e(t®511p§1)enyl4 (?)gl(smhutdﬁ'ﬁ—"ﬂ‘lg‘ﬂ@ztjiﬁ %04(1H

dd, J=8.5, 8.5 Hz), 7.53(1H, ddd, J=1 . 2, 2. 2, 8. : . 62 ( 1H,
dd, J=2 . 2, 12piperizipyl)methyle2H-pyridaziar5ans) . IR (KBr) cml 3328,
1648, 1605, 1520, 1437 . Mass mz: 372 () 46 Exanpl e 21 Preparation

of 2-cycl opr opy Fratlowling: (thef procednestotfoExemahe YL 4-Q)1

- pi per azi nyl ) met hyl - 2H pyri dazi n- 3-one di hydrochl ori de Foll owi ng the
procedur e ef( Ao 4 -methylphenyl) -2-isobutyl-4-methanesulfonyloxy
2-cycl opropyl - net hyl - 6- (3-f 1 uor o- 4- met hoxyphenyl ) - 4- (1pi per azi nyl ) - net hyl -
H pyri dazi-sire}181e- 20a9 yreiatd 2ich 13-gricel athd He-nié th el wigppoamihasWet¢ ght | y
yellow prisms (yield: 94.50). Melting point: 139.1-142.4C 1H NVR ( 400MHz,

DVBO d~) & a4 taf (Wi ld)thd . 2% 1le IHmddumd ,a8. a0feH, owrdil 3(JoeUdH br),
3.91(3H, s), 4.16(2H d, J=7.3 Hz), 4.16(2H, brs), 7.31(1H, dd, J=8.5, 8.5
Hz), 7.71-08 73)2H, m, 8.41(1H brs ) . IR(KBr) cm1: 3435, 1660, 1610,
1526, 1440, 1291. Exanple 22 Preparation of

4- N, N- bi s (12 Rdr @iy | xasineget hyl - 2ycl opr opyl met hyl - 6- (3-f | uor o- 4- met hox
yphenyl) 2H—pyr| dazi n- 3-one Fol |l ow ng the procedure of Exanple 1(10),

2- cycl opr opylaighely, Gy (3| Hor0: & nethoxyohant) - 3 98t ba/esy bl onyldaxy et hy|
-2H pyridazin one 'and di et hanol am ne were
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-1-
piperazinyl)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



reacted to yield the title conpound as a pale brown oil (yield: 83.00) . 1H
NMR (400MHz, CDO ~) 8 0.43-0.58(4H, m, 1.35-1.46(1H n), 2.71(4H, t, J=4.9
HZ) @3 . 67 ( 4H t, J=4 . 9 H ), 3. 71 ( 2H s ), 3. 85 ( 2H br ) ,
3 .§4( 3H, 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. 61 ( 1H dd, 322 . 2, 12 . 4 H ) , 7. 7 3 ( 1H
t, J=1.5 Hz). IR (Neat) cm 1l: 3616, 3476, 3275, 1648, 1601, 1529. Mass m z:
391 (M+) . Exanple 23 Preparation of 4-N, N-bis(2-hydroxyethyl)am nonet hyl -2
cycl opropyl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3- one
hydrochl ori de Fol | owi ng the procedure of Exanple 4,
4- N, N- bi s r2tingavodxyddteryylard ety 1virld dhsprioidid et MMBBIS-3% tbr o- 4- net ho
xyphenyl ) - 2H pyri dazi n-3-one was reacted to yield the title conpound, as
pal e yel | owlomlsss (opvelthl17me@®maowddst t {Hg Daidht 63175 2- 176. 8C 1H NWR
(400MHz, DVMsO-d~) 8 0.42-0. 55 (4H, m , 1 .28-1.39 (1H, nm) , 3.36 (4H, br)
, 3. 82 (#d1thim)g pddntd2 A4H,5-)52.8C QBe€2H, d, J=7.3 Hz) , 4.49 (2H brs)
, 7. 3 (1H dd, J=8 . 5, 8. 5 H ), 7. 71-7 . 79 (2H m , 8 . 47 (
1H, brs ) 'H NMR(400MHz, DMSO-de)8:

0.94(6H, d, J=6.8Hz), 2.29(3H, d, J=1.8Hz), 2.22-2.33(1H,

m),2.77(3H,s),3.18 (4H,br),3.38(4H,br),3.91(2H,s),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-
methylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1k10),
6- (3~-fluoro-4-methylphenyl)-2-isobutyl-4-methanesulfonyloxy
-methyl-2H-pyridazin-3-one and diethanolamine were reacted to
yield the title compound as a yellow oil (yield: 84.8%).
'H NMR (400MHz, CDCls)3d:
0.96(6H, d, J=6.6 Hz), 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=7.2Hz), 7.23(1H, d4d, J=7.9, 7.9Hz), 7.46-7.52(2H, m),

7.79(1H, s).



48 IR (KBr) cm 1 : 3162, 1652, 1604, 1531 . Exanple 24 Preparation of

4- am nonet hyl - 2- cycl opr opyl net hyl - 6- (3-f | uor o- 4- net ho

xypaenyl ) - 2H pyri dazi n-3-one 1) Preparation of

2- cyCl opr opyl net hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 4pht hal i m donet hyl - 2H- pyri
dazi n-3-one To a sol ution of 33

2-cycl opropyl net hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4net hanesul f onyl oxynet hyl -
2H pyridazin-3-one (220 ng, 0.57 mmol) in N, N-di met hyl formam de (5 nlL) was
added pot assi um phthalimde (160 ng, 0.87 mmol), and the m xture was
stirred at 80C for_ 2 hours. Water (30 nL) was added to the reaction

m xt ure. Eﬁﬁﬂp¥ﬁi@ring under cooling over ice water, precipitated crystals
were collected by filtration, dried in air, and recrystallized from

chl or of or m hexaf&aran@tdlan tHfe title compound as col orl ess needl es (202 ny,
81.09% . Melting point: 241.7-243.6C 1H NWVR ( 400MHz, CDC13) 8 0.45-0.59(4H,
m, 1.37-1.47(1¥-NyN-E3.50@-3ydroxyethmo()zminpmerdy 1t G403 - 4 worq 244, 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, 2.2meBhylghenyd)4(-1isobidtyl=2H-pyriiziar IMr)3-0ne6-7. 81(2H, ),
49 7.90-7.95(2H, m. IR (KBr) cm1: 1712, 1653, 1614, 1524 . Mass m z: 433
(M+) . 2) Prepatatdmchdforti-dem nomet hyl - 2- cycl opr opyl net hyl - 6- (3-fl uoro-4
met hoxyphenyl ) - 2H pyri dazi n- 3-one To a sol ution of

2- cycl opr opyl netioyll -d¢i(3y fiheo orokariteoxyplisdnp dpht hal i m donet hyl - 2H pyri d
azin-3-one (190 ng, 0.43 nmmol) in nethanol (5 nL) was added hydrazi ne
nmonohydr atde-N, Nt ingy( 2 -zh 2 ovged H)h v Bjrechn Erieementi g 1+ € WSt heat @edtunder ref | ux
for 2 hours. Methanol was distilled off, and chloroform (20 nL) was added
to the resiciigylphldiey INi Xt SoMASy SAEIC-aSEt V@d yinvehete Wwdd yedeted 10onl) and
brine (10 mL) in this order, and was then dried over anhydrous sodi um

sul fate. The xplvants wese dighpdled o fa unsiesr 1 eshicedy Pt £551m €. pdilder esi due
was purified by preparative thin-layer chromatography on silica gel

[ devel opi ng;is0lverds . g orof orn’ 100 w/v sol ution of nethanol in anmonia
(20/1)] to yield the title conpound as yellow crystals (130 ng, 97.8 0). 1H

NIVR( 400Mzse GDGIR) R, ht A5r8h B édHhecm . 1. 37-1 .47 (1M, m , 1 .51 (2H

br) , 3. 89 (2H°d, J=1.2 M), 3.95(3H, s), 4. 11(2H, d, J=7.1 Hz), 7.02(1H,
dd, J=8.5, e 53( A ddds. J=1.2, 2.4, 8.5 Hz), 7 . 63 ( 1H dd, J=2
L2, 12 . fﬁ?%@oolfﬁz’swoﬁ?gg') . 50 IR (KBr) cm1: 3393, 1651,

1606, 1523, 1A% 2B sMseud) 22 303 2(M (18, m), 2.30(3H, 4, J=1.7 Hz),
3.35(4H, t, J=5.1 Hz), 3.84(4H, t, J=5.1 Hz), 4.05(2H, d,
J=7.0Hz),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™': 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-methane-

sul fonyloxymethyl-2H-pyridazin-3-one (100 mg, 0.27 mmol) was



Exanpl e 25 Preparation of

4- am nonet hyl - 2- cycl opr opyl net hyl - 6- (3-f | uor o- 4net hoxyphenyl ) - 2H pyri dazi n-
S-OﬂF hydrochl ori de Fol |l owi ng the procedure of Exanple 4,

4- am nomet hyl - 2- cycl opr opyl nmet hyl - 6- ( 3- f | uor o- 4net hoxyphenyl ) - 2H pyri dazi n-
3-one was reacted to yield the title c?tﬁtrrpound as pal e yell ow needl es (81.00
. Melting point: 188.2-194.2C (dec.) 1H NWR (400MHz, DMBO d6) 8
0.42-0.55(4H, m, 1.29 -1.39(1H, m, 3.92(3H, s), 4.01(2H, s), 4.06(2H, d,
J=7.1 Hz), 7.39(1H, dd, J=8.5, 8.5 Hz ), 7.71-7.78(2H, n), 8.31(1H s).

| RCKBr)cm 1: 3507, 3440, 1644, 1581, 1522, 1438. Exampl e 26 Preparation of
4- ( 4- t er t38RR D3 & SBeo Sy PpBRERYAGMLREL hY 1 1Bl ( 3F1 J#H?HQﬁEFﬁ%kVBﬁenyl)-z
-i sobutyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(10),

6- (3- f | uok binredthox8Pheigr) 2 2howohut %hm-ﬁ@mﬁﬁé@mq oy thRy rRBERYPR2H- pyr i
dazi n-3-one and tert-butyl 51 1-piperazine-carboxylate were reacted to
yi el d t hentxthee sampolravad &o )ﬁélqpogﬂ@kltc( Yicedt emge B ure H apdREAGONHz
cbC13)8: 0. 98 ( 6H d, J=6 . 6 Hz ) , 1 . 46 ( 9H) s ) , 2 . 27-2 . 40 (
1H, m , RateBwgs4afided. J=The tHRAtured wag) eAMactted)»wg th gpjloroforgz (2H, s
) , 3. 95 (3H, s), 4.06 (2H, d, J=7.4 Hz)) 7.03 (1H) dd, J=8.6) 8.6 Hz),
7.5 (1H Thd, edttact2wa8 drdefizoyer @nhy80o(slbipdddp 3u2fate. 12Zhe 5 Hz ) ,
7. 75 ( 1H s) . Exanple 27 Preparation of

6- (3-fl uosoldentct haxyphenyl)ed- o§6buhygkr4redpcpdr aziesghyert Byld- 2Hepyri dazi n
-3-one di hydrochl oride Followi ng the procedure of Exanple 2,

4- (4-tertrbgianycaabopylkifipdpbyazblyhphnehbyghaGogdabhyora- 4ilica gel

- met hoxy- phenyl ) - 2-i sobut yl - 2H pyri dazi n- 3-one was reacted to yield the
title conpenndrasoamgabernbass c4ysipl lide ipawlene( yiel d: caBodid dklat i ng
point: 163.0-177.0C (dec.) 1H NMR ( 400MHz, DMSO-d6) 8 O . 94 ( 6H, d, J=6
. 8 Hz ) ye210w23i2 (6837(mdH 80).9%)3 . 17 ( 4H br ) , 3 . 33 ( 4H) t)
J=5.3 Hz) , 3. 92 (3H) s) , 3. 96 (2H, s) ,-4.01 (2H, d, J=7.1 Hz) , 7 . 27
( 1H) dd,'5@d38r (Doodz, ebE1Ns: 7 - 67-7 . 72 ( 2H m , 8 . 22 ( 1H s)

| R(CKBr) cm' . 1%56, 1608, 1522, 1440, 1291, 1113. Mass mz: 374 (M)

0.98(6H, d, J=6.8 Hz), 2.23-2.41(1H, m), 2.31(3H, s), 2.35(6H,
s), 3.50(2H, 4, 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(1lH, 4, J=1.4 Hz).

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-
isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 85.4%).
Melting point: 246.5-248.5C

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



52 Exanpl e 28 Preparation of

6- (3-fl uoro-4-nmet hoxyphenyl ) - 2-i sobutyl -4-(4- et hyl -

- pi ger azi nyl ) met hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple
1(1

6- (3- fl uor o- 4- net hoxyphenyl ) - 2-i sobut y1r35 4met hanesul f onyl oxy- et hyl - 2H pyri d
azi n-3-one and 1-nethyl pi perazine were reacted to yield the title conpound
as a yellow oil (yield: 80.90). 1H NWR ( 400MHz, CDC13) b 0.98 (6H) d,
J=6.8 Hz), 2.28-2.40 (1H m, 2.34 (3H, s), 2. 55 (4H br) : 2 63 (4FD br)
, 3.58 (2H, d, J=1 .4 Hz) , 3. 95 (3H) s) 4. (2 7.
04 ( 1H) dd, 0326 (6Hed, g1=6.6 Kg)) 2,23~2 .84 @Hm) é’d)30J(:3ﬁ S)z 2881661112) 7.
61 (1H, dd, J=2.2, 12.5 Hz) , 7.73 (1H, s) . Exanple 29 Preparation of

6- ( 3- f1 uor o- éénE4h@&y®Eemylﬁr2 Ostbut y4 - 27 (2Hneg)hy[7- #1 (1H, dd, J=8.0,

- pi per azi nyl ) net hyl - 2H pyri dazi n- 3-one di hydrochl ori de Foll ow ng the
procedur e of sERaHphe %,22-7.68(2H, m), 8.52(1H, s).

6- ( 3-f 1 uoro- 4- nethoxthenyI) 2-i sobutyl -4-(4-net hyl - 1pi perazi nyl ) net hyl -
pyri dazi nI& (&ime eac64sl, tD6§T el d2he 1227 e tbhPouh@Shs a col orl ess
crystalline powder (yield: 53 73.3% . Melting point: 236.9-237.0C 1H
NMR (400MMa,ssDM3@:d391BM). 94 ( 6H, d, J=6 . 8 Hz ) , 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.
"5 H ), 7.66-7. 70 (2H mM , 8. 12 ( 1H, s) . IR(KBr) cm1l: 1655,
1606, 1524x2h4AQ 91291, 1113, 1022. Mass nmfz: 388 (M+) Exanple 30

Preparation of

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

methanesulfonyloxymethyl-2H-pyridazin-3-one
1) Preparation of

4-carboxy-2-cyclopropylmethyl-6-(3-fluoro-4-

methoxyphenyl)-2H-pyridazin-3-one

Following the procedure of Example 1(7),
2-cyclo-propylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methoxy
-carbonyl-2H-pyridazin-3-one was reacted to yield the title
compouhd as yellow crystals (yield: 98.9%).
Melting point: 169.1-170.7C

'H NMR (400MHz, CDCl3)¥d:

0.50-0.67 (44, 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(lH, 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).

IR (KBr) cm™:1761, 1629, 1521, 1476, 1461.

Mass m/z: 318 (M").



Preparation of
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- ( 3-f | uor o- 4net hoxyphenyl ) - 2-i sobut yl
-2 yridazin-3-one , Follow ng the procedure of Exanple 1(10),
6- (3= f 1 uor o- 4- net hoxyphenyl ) - 2-i sobutyl -4
net hanesul f onyl oxy- net hyl - 2H pyri dazi n38- one and di et hanol ani ne were
reacted to yield the title conpound as a yellow oil (yield: 87.20 . 1H
NVR(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=5.0 Hz) , 3. 70 (2H, s) , 3.93
(3H, s) , 4. 07 (2H, d, J=7 . 4 Hz) , 7. OL ( 1H dd, J=8 . 6) 8 . 6 Hz )
, 7. 53 ( 1H dd) J=1. 4 8. 4H ), 7. 61 ( 1H, dd, J=2 . 2, 12 . 5
Hz ) , 7. 72 ( 1H s ) . 54 Exanple 31 Preparation of
4- N, N- bi s(2- Rrhreapstinn )&l nonet hyl - 6- (3-f | uor o- 4net hoxyphenyl ) - 2-i sobut yl
-2H pyridazi n- 3-one hydrochl oride Followi ng the procedure of Exanple 4,
4- N, N- bi s( 2- Brrpeyap hypy me tloydket 6ry [ 36£ LB £ ubrve dnexipkgphithyhy - 2- i sobut yl
-2H pyridazi n-3-one was reacted to yield the title conmpound as col orl ess
fl akes (yireidto:88udtd)yl-NaHtp gl goeod i~ 34@%e 8- 133. 1C 1H NVR(400MHz,
DVMSO-d6)8: 0. 95 ( 6H, d) J=6 . 8 Hz ) , 2 . 23-2 . 34 ( 1H m , 3 . 34 (
4H) t, J=5 . 1 Ho)lowihBIHdhrdgedae > HAxam@le I2({B3H, s) , 4 .03 (2H,
d, J=7 . OHz) , 4. 44 (2H, s) , 7 .29 (1H, dd, J=8.7, 8.7 Hz) , 7.
69-7. 75 ( 2H)cdBboxB- 24 (dibps)py 1Rl ) 6-€ 13 4L 1 UEDR- 4 160iho pZben FUAO,
1277. Mas s m z : 3 62 (Mt-CH20H ) Exanple 32 Preparation of
4- di met hylammeneddwin-64{éd lwoer eedoreidhesypheny | dhitsatle yomPbupyr adazi n- 3
-one Followi ng the procedure of Exanple 7,
6-3- (fl uor@riggrr@t@%piwyﬂn@;ﬂé@@wyl tgietdangsus § pnyl oxynmet hyl - 2H pyri da
zi n-3-one an

Melting point: 119.4-122.6%C

'H NMR (400MHz, CDC1s)8:
0.45-0.60(4H, m), 1.36-1.47(1H, m), 3.12(1H, t, J=6.0 Hz),
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,
8.5Hz), 7.62(1H, dd, J=2.2, 12.4 Hz), 7.65(1H, 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-
methanesulfonyloxymethyl-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
title compound as slightly yellow needles (yield: 80.4%).

Melting point: 156.9-158.4C



55 di net hyl ami ne were reacted to yield the title conmpound as a yell ow oil
(yield: 88.60). 1H NWR (400MHz, CDC13) 8 O . 98 ( 6H, d, J=6 . 8 Hz ) , 2
.3%2. 40 (I HH m , 2. 36 ( 6H s ) , 3. 50 (2H s) , 3.93 (3H) s) ,
4.0®(2H, d, J=7 .2 Hz) , 7. 02 (1H, dd, J=8. 6, 8. 6 Hz ) , 7 . 55 ( 1H
d, J=8 . 6 Hz ) , 7. 63 ( 1H, dd, J=237 1, 12 . 5 Hz )

Exanpl e 33 Preparation of

4- di net hyl am nonet hyl - 6- ( 3-fl uor o- 4- net hoxyphenyl ) - 2

i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Foll owi ng the procedure of
Exanpl e 4, 4-di net hyl - am nonet hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 2

i sobut yl - 2HH-MaYR i d@GM Kz 3-0helwas reacted to yield the title conpound as
colorless needles (yield: 81.00 . Melting point: 212.4-212.8C 1H
NVR(400MVHz, OMBB-06H8:(48,.mD5 1. 561 dd6 056, .mB, Hr. )8 (312, .s)23-32 95 381,( 1H,
m , 2. 8L (6H s), 3. 92( 3H s), 4.04 (2H s) J=7. 1 Hz) , 4.27
(2H, s) , 7.29,(4Ho0dzl), J&8.J=0,. BHz] ,Hb). 28 (ZH7047. 51 (2Hiz)m) 7. BH, 1H, s)

, 7.75 (1H, s)

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, 12.2 Hz), 7.76(lH, 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~
methylaminomethyl-2H-pyridazin-3-one

A solution of

2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-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, and the residue was purified by preparative
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, CDCls)®&:

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, d, J=7.3

Hz), 7.01(1H, dd, J=8.5, 8.5 Hz), 7.52(1H, ddd, J=1.2, 2.2,

8.5Hz), 7.62(1H, dd, J=2.2, 12.4 Hz), 7.66(1H, t, J=1.2 Hz).



IR (KBr) cm1: 1652, 1607, 1522, 1439, 1292, 1112 . Mass niz: 333 (M)
Exanpl e 34 5G Preparation of
4- (4t ert-but oxycarbonyl - 1- pi perazi nyl ) net hyl -2
i soutyl - 6- phenyl - 2H-pyri dazi n-3-one 1) Preparation of
4-nethoxycarbony|-6-pheny|-2H—pyridazﬁ -3-one Followi ng the procedure of
Exanpl e 1(5), 4-carboxy-6-phenyl-2H pyri dazin-3-one was reacted to yield
the title conpound as pale yellow crystals (yield: 98.90). Melting point:
202. 5-206. 2C 1H NMR ( 400MHz, CDC13) 8: 4.01(3H, s), 7.45-7.54(3H, m,
7.78-7.85(2H, m, 8.38?%H, s) , 11 .86 (1H, br) . IR (KBr) cm1 : 1717,
1670, 144®sg925%: Mak5(M)z: 230 (M+) . 2) Preparation of
2-i sobut yl - 4- met hoxycar bonyl - 6- phenyl - 2H pyri dazi n- 3-one Fol |l owi ng t he
procedure of Exanple 1(6), 4-nethoxycarbonyl-6-phenyl-2H pyri dazi n-3-one
was reacted to yield the title conpound as a yellow oil (yield: 94.10).
Example 10
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methylaminomethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-cyclopropyl-methyl-6-(3-fluoro-4-methoxyphenyl)-4-
methylaminomethyl-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-d¢)8:
0.44-0.54(4H, m), 1.29-1.40(1H, mn), 2.66(3H, s), 3.91(3H,
s), 4.05(24, 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—l—piperazinyl)methyl—ZH—pyridazin—3-oné
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane-
sulfonyloxymethyl-2H-pyridazin-3-one and l-methylpiperazine

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



1H NVR ( 400MHz, CDC13) b: 1 .00 (6H, d) J=6. 6 Hz) , 2.33-2.44 (1H m ,
3.98 (3H, s) , 4.14 (2H, d, J=7.4 Hz), 7.42-7.51(3H, m), 7.79-7.83(2H, m,
8.2@1H) s). 57 3) Preparation of

4- car boxy- 2-i sobutyl - 6- phenyl - 2H pyri dazi n- 3-one Fol | ow ng the procedure of
Exanpl e 1(7), 2-isobutyl-4-nethoxycarb%%yl-6-pheny|-2k+pyridazin-3-one was
reacted to yield the title conmpound as col orl ess fine-needles (yield:
82.5% . Melting point: 120.5-121.0C 1H NVR(400MHz, CDC13)b: 1.03(6H, d,
J=6.6Hz)) 2.34-2.45(1H, m, 4.23(2H, d, J=7.4Hz), 7 . 49-7. 54 (3H, m , 7.
84-7 . 89 gZFD m , 8. 69 (1H, s ) , 14 . 20 ( 1H s). IR (KBr) cm1 :
3448, 29583-8%41) 1636, 1418) 1116. Mass mz: 272 (M+) 4 ) Preparation of
4- hydr oxynet hyl - 2-i sobut yl - 6- phenyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedur e 1of NNEX 44pOMHI 8JDCL3) d:

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, 4, J=1.2 Hz), 3.58(2H, d, J=1.0
Hz), 3.95(3H, s), 4.09(2H4, 4, 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(1lH, 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-cyclopropyl-methyl-6-(3-fluoro-4-methoxyphenyl) -4~ (4~
methyl-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%3 (dec.)
'H NMR (400MHz, DMSO-ds)d :
0.47-0.58(4H, m), 1.31-1.41(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, 4d, J=8.5, 8.5 Hz), 7.70-7.78(2H, m),



4- car boxy- 2-i sobut yl - 6- phenyl - 2H pyri dazi n- 3-one was reacted to yield the
title conpound as colorless fine-needles (yield: 22.3%. 1H NVR ( 400MHz,
iﬁ) 8 0. 98 ( 6H) d, J=6. 6 Hz) , 2 .29-2 . 40 ( 1H, m , 3. 67 ( 1H
br) . 08 (2H, d, J=7 . 4 Hz ) , 4. 72 ( 2H, d, J=3 . 9 H) , 7. 39-7
49’ ( BFD m, 7. 76 (14 t, J=1.40)) 7.79-7. 84(2H m . 58 5)
Preparation of 2-isobutyl-4-nethanesul f onyl oxynet hyl -
phenyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple 1(9),
4- hydr oxynet hyl - 2-i sobut yl - 6- phenyl - 2H pyri dazi n- 3-one was reacted to yield
the title conmpound as colorless fine-needles (yield: 68.90 . Melting point:
129.7C 1H NMR 48 d3dMPRLs)XCDC13) 8: 0 . 99 ( 6H) d) J=6 . 6 Hz ) , 2 . 30-2 .
41 ( 1H m , 3 . 17 ( 3H) s ) 4 . 10 ( 2H, d) J=7.2 Hz), 5.28(2H) d,
J=1.2 Hz) TRTKBS) 7cBD(:3M65%), 1E0R9- 1583(3H43®.. IR (KBr) cm1: 3442, 2963,
1658, 1611, 1355, 1165, 872. Mass m z: 336 (M)

Example 13
Preparation of
2-cyclopropylmethyl-4-dimethylamino-methyl-6-(3-
fluoro-4-methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-cyclopropyl-methyl-6~(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxy-methyl-2H-pyridazin-3~one and
dimethylamine were reacted to yield the title compound as a
yellow oil (yield: 88.1%).
'H NMR (400MHz, CDCls)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), 7.64(1H, dd, J=2.2, 12.7 Hz),
7.75(1H, s).
IR (Neat) cm™: 1652, 1608, 1523, 1456, 1438.

Mass m/z: 331 (M").

Ekample 14
Preparation of
2-cyclopropylmethyl-4-dimethylamino-methyl=-6-(3-
fluoro-4-methoxyphenyl)~2H-pyridazin-3-one

hydrochloride



6) Preparation of 4-(4-tert-butoxycarbonyl-1-piperazinyl)-nethyl-2

i sobutyl - 6- phenyl - 2H pyri dazi n- 3-one Fol | ow ng the procedure of Exanple
2-i sobut yl - 4- met hanesul f onyl oxy- 6- phenyl - 2H pyri dazi n- 3- one and

1- pi per azi necar boxyl ate were reacted in N, N-di nethylfornmam de
as a solvent to yield the title conpouﬁ& as a yellow oil (yield: 83.50

I

tyl

NVR (400MHz, CDC13) 8: 0. 99 ( 6H) d, J=6 . 8 Hz ) , 1. 47 ( 9H) s )
53 ( 4H, t, J=4 . 9 Hz ) , 59 3. 50 (4H) t) J=4.9 Hz) , 3.59 (2H

J=1 .0 Hz) , 4. 09 (2H, d, J=7.2 Hz), 7.40-7.50(3H) n), 7.80-7.84(3H nj.
Exanpl e 35 Preparation of 2-isobutyl-6-phenyl-4-(1-piperazinyl)-nethyl-
pyridazin-3-oneEﬂ#ﬁﬂﬂ%ﬂﬂﬂ@ﬂﬁ(ﬂ¥QQﬂqQﬁﬁrﬂftﬁ%?%ﬁ%ﬁéﬁu

re of Exanple 2,

1H
, 2
d)

2H

4- (4-tert-butox carboggl-l-piperazinyI)nethyI-Z-isobutyI-G henyl - 2H pyri daz

i n-3-one WY Py

67. 90).

d) J=6 .

16t il 1 4red ing ey bgmreereit kgl a6 whd T 8L ¥eFedd T yi el d:
Melting point: 154.3-159.5C 1H NVR (400MHz, CDC13) b: 0 . 94 (

6H,

Sathoxypleeny P0=-2H-pBRidaza-Jgone was greagtady toryield they ( 4H,

title compound as slightly yellow needles (yield: 89.0%).
Melting point: 233.6-235.0C (dec.)

'H NMR (400MHz, DMSO-d¢)d:

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=7.3 Hz), 4.30(2H, s), 7.33(1H, dd, J=8.8,
8.8 Hz), 7.69-7.77(2H, m), 8.51(1H, 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%) .
'H NMR (400MHz, CDCl;)3:
0.44-0.59(4H, m), 1.36-1.47(1H, m), 2.86(2H, t, J=5.1 Hz),
3.73(2H, t, J=5.1 Hz), 3.84(2H, 4, J=1.0 Hz), 3.94(3H, s),
4.10(2H, 4, J=7.3 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz),

7.50-7.54(1H, m), 7.62(1H, dd, J=2.2, 12.7Hz), 7.67(1H, s).



br) , 3.71 (2H, s) , 4. OL (2H, d) J=7 .2 Hz) , 7. 42-7. 53 (3H m
7.84-7. 89 (2H m , 7. 96 (1H) s) . IR (KBr) cm 1: 1656, 1610, 1445 694 .
mz: 326 (M+) Exanpl e 36 Preparation of
butyl - 4- (4-net hyl - 1- pi per azi nyl ) - net hyl - 6- phenyl -2H pyri dazi n-3-one
Fol |l owi ng the procedure of Exanple 1(10), :
2-1 sobut yl - 4- net hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri dazin &0 - 3-one
and 1-net hyl pi perazine were reacted to yield the title conpound as a yell ow
oi |l (yield: 77 10). 1H NNR (400N+B CDC13) b: 0 99 (6H, d, J=6.8 Hz) ,
2.30-2.40 E& 3 (é@% 2. 64 (4H br) , 3.59
(2H, d, JE (Naa ) cm 4 3(51 1(, Sy 3157%2 23, 7143940 7.50 (3H m) , 7
.78-7 . 84 (3H, m . Exanple 37 Preparation of
2 i sobut yYags (®/met B¢F- 1Mpi per azi nyl ) - net hyl - 6- phenyl - 2H pyri dazi n- 3- one
di hydr ochl ori de

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-cyclopropyl-methyl-6-(3-fluoro-4-methoxyphenyl)-4-N- (2~
hydroxyethyl)-aminomethyl-2H-pyridazin-3-one was reacted to
yield the title compound as pale brown needles (yield: 79.2%).
Melting point: 166.8-169.3C (dec.)

'H NMR (400MHz, CDCls3)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=7.1 Hz), 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).

R(KBr) cm™': 3334, 1654, 1616, 1604, 1523, 1441.

Example 17
Preparation of
4- (4-benzyl-l-piperazinyl)methyl-2-cyclopropylmethyl-
6—(3—fluoro—4—methoxyphenyl)—2H—pyridazin—3—one

Following the procedure of Example 1(10),



Fol |l owi ng the procedure of Exanple 4,
2-1sobutyl -4-(4-net hyl -1-pi perazi nyl ) net hyl - 6- phenyl - 2H pyri
reagted to yield the title conpound as a colorless crystall

dazi n- 3-one was
ne powder

(yi ®d: 66.30). Melting point: 243.8-244.3C 1H NVR(400MHz, DVBO-d6)8: O .

95 (6H, d, J=6 . 8 Hz ) , 2. 22-2 . 4 (1H m , 2. 7 6
01 ( 4H, br) , 3.30 ( 4H, br) , 3.77 (2H) s) , 4. 02 (2H d)
7.43-7.53 (3H, m), 7.85-7.89 (2H, m), 8.02 (1H s) . IR(KBr)
1653, 1610, 1446. Mass m z: 340 (M+) Exanple 38 Preparation

( 3H s ), 3.

J=7.2 Hz) ,
cm1l: 2960,
of 61

ethane-

4-N,N—bisgz-hydroxyethyl)aninonethyl-2-isobuty|-6 hen I-Zhngridazin-S-one

Fol | owi ng 2riee’ Shopeepyr@edih iy mpl 3 tluay)e - 4-methoxyphenyl) -
2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- phenyl - 2H- pyri dazi n

- 3-one and

di et hanol smilfenadox yrmeddtned A ppitdlch 2k 3iarie ashpothRR 28 R B3 DV i |

(yield: 38.7%. 1H NWR (400MHz, CDC13) 8: 0. 97 (6H, d, J=6.
2.29-2. 40wWehd repcted e ydrldpthe tidlpocqumppund)as ay/elgipy oH
(2H, d, J=7.4 Hz) , 7 . 39-7.48 (3H m ,

97.7%) .

g NMR (400MHz, CDCl3)d :

0.44-0.58(4H, m), 1.36-1.46(1H, m), 2.56(4H, br),

6 Hz),
1 gyielad: o9

2.62 (4H,

br), 3.56(2H, s), 3.58(2H, d, J=1.0 Hz), 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,
12.7 Hz), 7.75(1H, s).
IR (Neat) cm™t: 1652, 1608, 1522, 1438, 1289, 1237.

Mass m/z: 462 (M").

Example 18

Preparation of

J=2.2,

4- (4-benzyl-1l-piperazinyl)methyl-2-cyclopropylmethyl-

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

dihydrochloride

Following the procedure of Example 4,

4- (4-benzyl-l-piperazinyl)methyl-2-cyclopropylmethyl-6- (3~

fluoro-4-methoxyphenyl)-2H-pyridazin-3-one was reacted to

yield the title compound as slightly yellow prisms
85.7%) .

Melting point: 253.0-257.9%C (dec.)

(yield:



7 . 81-7 . 87 ( 3H m . Exanple 39 Preparation of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2-i sobutyl - 6 phenyl - 2H pyri dazi n- 3- one
hydrifhl oride Foll ow ng the procedure of Exanple 4,

4- N® bi s(2- hydr oxyet hyl ) am nonet hyl - 2-i sobut yl - 6- phenyl - 2H
-pyridazin-3-one was reacted to yield #he titlie conpound as col orl ess
flakes (yield: 68.40). Melting point: 131.6-132.0C 1H NWMR ( 400MHz,
DMSO-d~) 8: 0.96(6H, d, J=6.6Hz), 2.25-2.35(1H, m, 3.35(4H, t) J=5.1 Hz),
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 (1H, s) . IR (KBr) cm1l: 1655,
1610, 1421iH WOBZ400MHz2DNESsdmId z : 314 ( M+ CH20H) Exanpl e 40 Preparation
of 4-di met hyl am nonet hyl - 2-i sobut yl - 6- phenyl 2H pyri dazi n- 3- one Fol | owi ng
the procedur @.6f-Bx&%dl4é,7m), 1.27-1.38(1H, m), 3.06-3.49(10H, br),

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri dazi n - 3-one and
di met hyl am né.®ér(@Hr, eact ed .o (pHel d) t hé. 0R( LB, cOnpduinds abz ) yei 3D |
(yield: 81.1%.
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-
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-methane-
sulfonyloxymethyl-2H~pyridazin-3-one and tert-butyl
l1-piperazinecarboxylate were reacted to yield the title
compound as a pale brown oil (yield: 98.9%).
'H NMR (400MHz, CDCl;)d:
0.44-0.59(4H, m), 1.47(9H, s), 1.38-~1.46(1H, m), 2.53(4H,
t, J=4.9 Hz), 3.51(4H, t, J=4.9 Hz), 3.58(2H, 4, J=1.2 Hz),
3.95(3H, s), 4.10(2H, d, J=7.3 Hz), 7.03(1H, dd, J=8.5, 8.5
Hz), 7.51(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.61(1lH, dd, J=2.2,
12.7 Hz), 7.76(1H, s).
IR (Neat) cm™: 1698, 1653, 1609, 1523, 1438, 1427.

Mass m/z: 472 (M).



1H NMR(400MHz, CDC13)8: 0 . 99 ( 6H, d, J=6 . 8 Hz ) , 2 . 32-2 . 41 ( 1H,
m, 2. 3 (6H s), 3. 51 (2H d, J=1 .2 H) , 4. 09 (2H, d, J=7.2
Hz)qre7 .38-7. 48 (3H) m , 7.80-7.87 (3H m . Exanple 41 Preparation of
4- difret hyl am nonet hyl - 2-i sobut yl - 6- pheﬂ)yl 2H- pyri dazi n- 3- one hydrochl ori de
Fol |l owi ng the procedure of Exanple 4,
4- di met hyl - am nonet hyl - 2-i sobut yl - 6- phenyl - 2H pyri dazi n- 3one was reacted to
yield the title conpound as pale yellow flakes (yield: 71.50). Melting
point: 221.7-222.3C 63 1H NVR(400MHz, DMSO-d6)S: O . 96 ( 6H) d, J=6. 8
Hz ), 2. 24-2 . 35 (1H m , 2. 82 ( 6H s ) , 4. 06 ( 2H d, J=7.1
Hz) , 4.29 (2H, s) , 7. 44-7 .54 (3H m , 7 . 90-7 . 94 (2H m , 8 . 54 (
1H s ) . IR (KBré cml : 1648, 1610, 1460, 1052 . Mass m z: 285 (M)
Exanpl e 42x@pepar&fi on of 4- (4-benzyl - 1- pi perazi nyl ) net hyl - 2-i sobutyl - 6- (4
met hyl phenyl ) - 2H-pyri dazi n- 3-one 1) Preparation of
2-i sobut yl - 4- rePhergeak benyPL6- (4- met hyl phenyl ) - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(6),
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-pyridazin
e-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. The
residue was recrystallized from chloroform-hexane to yield the
title compound as pale yellow prisms (120 mg, 69.2%).
Melting point: 111.5-118.0C
'H NMR (400MHz, CDCl;3)d:
0.45-0.59(4H, m), 1.36-1.47(1H, m), 2.55(4H, br), 2.96(4H,
t, J=4.9 Hz), 3.56(2H, 4, J=1.5 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, 8.5Hz), 7.62(1H, dd, J=2.2, 12.7 Hz), 7.76(1H,
t, J=1.5 Hz).
IR (KBr) cm™': 3328, 1648, 1605, 1520, 1437.

Mass m/z: 372 (M").



4- et hoxy- car bonyl - 6- (4- et hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to

yield the title conpound as slightly yellow needles (yield: 91.60. Melting

poi

cm1l :

. 67.0-70.1C 1H NVR ( 400MHz, CDC13) 8: 0.99(6H, d, J=6.6 Hz),
2.322.43(1H, ), 2.41(3H s), 3.98 (3H s) , 4. 13 (2H, d, J= 7.3 H)
.28 (2H, d, J=8.3 Hz)

procedure of Exanple 1(7),
2-1 sobut yl - 4- met hoxycar bonyl - 6- (4- et hyl phenyl ) - 2Hpyri dazi n- 3- one was
reacted to yield the title conmpound as slightly yell ow needl es (yield:

86.7% . Melting point: 162.1-165.4C 1H NMR ( 400MHz, CDC13) 8: 1 . 02 (
d, J=6 .

J=7 .

gxemple 24 . 34-2 . 44 ( 1H, m

 7.70 (2H, d, J¥.3 Hz) , 8.24 (1H, s) . IR (KBr)
1718, 1663, 1605. Mass miz: 300 (M) . 64 2) Preparation of
4- car boxy- 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri dazi n-3 one Fol | owi ng t he

7

6H,

L 2. 47 ( 3H, s ), 4.21 (2H, d,
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, spPrepRtEBripncmfl: 1740, 1633, 1571, 1425. Mass m z: 286 (M)
3) Preparation of 4-hydroxynethyl-2-isobutyl-6-(4-nmethyl-phenyl)-2H

2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-(1
-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropyl-methyl-6- (3-fluoro-4-methoxyphenyl)-4-(1-
piperazinyl)-methyl-2H-pyridazin-3-one was reacted to yield
the title compound as slightly yellow prisms (yield: 94.5%).
Melting point: 139.1-142.4%C
'H NMR (400MHz, DMSO-de)d :
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),
7.31(1H, dd4, J=8.5, 8.5 Hz), 7.71-7.73(2H, m), 8.41(1H,
brs).

IR (KBr) cm™®: 3435, 1660, 1610, 1526, 1440, 1291.

Example 22
Preparation of 4-N,N-bis (2-hydroxyethyl)aminomethyl-2-
yclopropylmethyl-6~- (3-fluoro-4-methoxyphenyl)-2H-pyri
dazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-methane-

sul fonyloxymethyl-2H-pyridazin-3-one and diethanolamine were



pyri dazi n- 3- one Fol | owi ng the procedure of Exanple 1(8),
4- car boxy- 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to

yi e
poi

Hz)

Preparation of 2-isobutyl-4-methanesul fonyl oxynet hyl - 6- (4- et hyl phenyl

the title conpound as slightly yell ow needles (yield: 46.00).

Mel ti ng

1 21.9-123.5C 65 1H NVR (400MHz, CDC13) 8: 0.99(6H, d, J=6.8 Hz),

IR (KBr) cm 1: 3334, 1645, 1596, 1522 . Mass m z: 272 (M)

-2H pyridazi n-3-one Followi ng the procedure of Exanple 1(9), ,
4- hydr oxy Xeecipd 50 Sbtd Jhest i ] aedRR PHEhAS) 2 2 by Or@a3 ALl 306kl das
reacted to yield the title conpound as slightly yellow needl es (yield:

87.40 .

M8I3-i0%g -poi nt: 132.0- 135. 5C

'H NMR (400MHz, CDCls)8:

2.30-2.40(1H, n), 2.40(3H, s), 3.22 (18 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

4)

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, d4, J=7.3 Hz), 7.01(1H, dd4, J=8.5, 8.5 Hz),

7.51-7.56(1H, m), 7.61(1H, dd, J=2.2, 12.4 Hz), 7.73(1H, 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~

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

Following the procedure of Example 4,

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6-
(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one was reacted to
yield the title compound, as pale yellow prisms (yield: 75.9%).
Melting point: 175.2-176.8%C
'H NMR (400MHz, DMSO-d)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, dd, J=8.5, 8.5 Hz), 7.71-7.79(2H, m), 8.47(1H,

brs).



1H NVR (400MHz, CDC13) 8: 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. 6 Hz) , 5.27 (2H, t, J=1.5 Hz) ,
7.242H, d, J=8.3 Hz), 7.72(2H, d, J=8.3 Hz), 7.79(1H t, J=1 . 5 Hz ) . IR
(KBY) cm1: 1656, 1609, 1355, 1166. Mass mz: 350 (M+) . 5) Preparation of
4- (4- benzyl - 1- pi per azi nyl ) et hyl - 2-i sofit yl - 6- (4 Gb

met hyl phenyl ) - 2H pyri dazi n- 3-one Fol | ow ng the procedure of Exanple 1(10),
2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl phenyl ) - 2H

- pyridazi n-3-one and 1-benzyl pi perazine were reacted to yield the title
compound as a pale vy ellom10|l ééle|d 97. 7{5 1H NVR ( 400MHz, CDC13) 8:

0. 97(6H, cIRLJéBar)sqaz 2162, 216924HL.60F, »541¢3H, s), 2 . 55( 4H, br ) , 2
. 61 ( 4H, br ) , 3. 54 (2H s ), 3. 57 ( 2H d J=1. 5 Hz) , 4. 07
(2H, d, J=7.3 Hz) , 7.22-7 .36 (7H, m , 7.70 (2H, d, J=8.3 Hz), 7.77(1H,

t, J=1.5 Hz). IR (Neat) cm1l: 1657, 1652, 1518, 1455. Mass niz: 430 (M)

Exanpl e 4% xmepar &4 on of _
4- (4-benzyl - 1- pi perazi nyl ) net hyl - 2-i sobut yl - 6- (4nmet hyl phenyl ) - 2H pyri dazi n-
3-one di hydr ochlrargpder Hdldrowfhg t he procedure of Exanple 4,

4- (4-benzyl - 1- pi per azi nyl ) met hyl - 2-i sobut yl - 6- (4net hyl phenyl ) - 2H pyri dazi n-
3-one was react ed-dndi ndned tth f1he2 1d d o asmpoltnet lagl €6 (34 £ssoneeitrest {yi el d:
91.80 . Melting point: 253.5-260.1C 1H NVR (400MHz, DMSO-d6) b: 0.92(6H, d,

J=6.6 Hz), 2. 18:»@,;&&@1*) JA-p % i3 B - Bond. 43(10H, br), 3.99(2H, d, J=
7.3 Hz), 4.36(2H, brs)
1) Preparatlon of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
phthalimidomethyl-2H~-pyridazin-3-one
To a solution of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one (220 mg, 0.57
mmol) in N,N-dimethylformamide (5 mL) was added potassium
phthalimide (160 mg, 0.87 mmol), and the mixture was stirred
at 80°C for 2 hours. Water (30 mL) was added to the reaction
mixture. After stirring under cooling over ice water,
precipitated crystals were collected by filtration, dried in
air, and recrystallized from chloroform-hexane to yield the
title compound as colorless needles (202 mg, 81.0%).
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), 6.395(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),



67 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) cm1 : 1660, 1617, 1452 . Exanple 44
Pregaration of 4-dinmethyl am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl)
2H Pyri dazi n- 3-one Foll owi ng the procedure of Exanple 7,
2-i sobut yl - 4- met hanesul f onyl oxymet hyl - 62 ( 4- net hyl pheny! ) - 2H
- pyridazi n-3-one and di nethyl am ne were reacted to yield the title conpound
as a slightly yellow oil (yield: 96.60). 1H NVR ( 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 FE) 4.08(2H, d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.73(2H, d,
J=8.1 Hz), 7/7BP1H; 96 (2Hz1mb-Hz). | R(Neat) cm 1: 1652, 1609, 1518, 1455.
Mass ni z: 299 Vi) Fx | e 45 Preparation of
4- dlnethyﬂﬁﬁﬁﬁéﬁepﬁy A1sbbuk 833 6-14 4wt hy2bhenyl ) 2H pyri dazi n- 3- one
hydr ochl ori de

Mass m/z: 433 (M').

2) Preparation of

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

To a solution of

2-cyclopropylmethyl-6- (3-fluoro-4-methoxypheyl)-4-
phthalimidomethyl-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, and chloroform (20 mL) was added
to the residue. The mixture was successively washed with water
(10 mL) and brine (10 nL) in this order, and was then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by preparative
thin-layer chromatography on silica gel [developing solvent:
chloroform/10% w/v solution of methanol in ammonia (20/1)] to
yield the title compound as yellow crystals (130 mg, 97.8 %).
'H NMR(400MHz, CDCls)3:

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, 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).



Fol |l owi ng the procedure of Exanple 4, GS

4-di met hyl - am nonet hyl - 2-i sobut yl - 6- (4- nmet hyl phenyl ) - 2Hpyri dazi n- 3- one was
reagted to yield the title conpound as col orl ess needles (yield: 91.80).
Mel ™M ng point: 237.6-239.6C 1H NWR (400MHz, DVMSO-d6) S: 0.94(6H, d, J=6.8
Hz), 2.19-2.30(1H, m, 2.37(3H, s), 2.BA(6H, s), 4.02(2H, d, J=7.0 Hz),
4.30(2H, s), 7.34(2H, d, J=8.1 Hz), 7.81(2H, d, J=8.1 Hz), 8.46(1H s). IR
(KBr) cm1 : 1648, 1605, 1460, 1421 . Exanple 46 Preparation of

4-di et hyl am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H - pyri dazi n- 3- one
Fol | owi ng the procedure of Exam&te 9%4%,

2-i sobut yIIRAKFaD hamesul 330 ok§ (42t hif pheny? 93 2H

- pyridazi n- 3-one and dlethylanlne were reacted to yield the title conmpound
as a pal eMgels owzoi 1303y™EDd: 95.0% . 1H NVR(400MHz, CDC13)s: O . 98 ( 6H,
d, J=6 . 8 Hz ) 1. 07 (6H t, J=7. 1 H ), 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 H) , 7.26 (2H, d, J=8 . 1 Hz) , 7.73 (2H, d, J=8 . 1 Hz) , 7 . 89
( 1H, t, ¥xbmpl= 5 ) . IR(Neat) cm1: 1652, 1609, 1518, 1465, 1455. Mass
mz: 327 (M+) . 3O Exanple 47 Preparation of

4- di et hyl am nonmetrlpard-disebutsyl - 6- (4- net hyl phenyl ) - 2H - pyri dazi n- 3-one
hydrochl ori de Fol |l owi ng the procedure of Exanple 4,

4- di et hyl - ami nonetthroArdtsGhH oy (chrmivl ey §— GHtyniadas 4 3- one was

reacted to yield the title conpound as slightly yellow needl es (yield:
93. 80) . methoxyphenyl)-2H-pyridazin-3-one hydrochloride
"Following the procedure of Example 4,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as pale yellow needles (81.0%).

Melting point: 188.2-194.2C (dec.)

'H NMR (400MHz, DMSO-de)8 :
0.42-0.55(4H, m), 1.29 -1.39(1H, m), 3.92(3H, s), 4.01(2H,
s), 4.06(2H, 4, J=7.1 Hz), 7.34(1H, dd, J=8.5, 8.5 Hz ),
7.71-7.78(2H, m), 8.31(1H, s).

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

Example 26
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-
fluoro-4-methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),

6~ (3-fluoro-4-methoxyphenyl)-2-isobutyl-4-methane-

sulfonyloxy-methyl-2H-pyridazin-3-one and tert-butyl



Mel ting point: 203.9-207.0C 1H NWVR ( 400MHz, DwVsO-d6) 8: 0 . 94 ( 6H, d,
J=6 . 6 Hz) , 1. 27 ( 6H t, J=7 . 2 H ), 2. 20-2 . 30 ( 1H m,
2.34(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. Exanplle 48 Preparation of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (4net hyl phenyl ) - 2-i sobutyl - 2H pyri da
zi n-3-one Fol l owi ng the procedure of Exanple | (10),

2-i sobut yl - 4- met hanesul f onyl oxymnet hyl - 6- (4- et hyl phenyl ) - 2H

- pyridazi n-3-one and di et hanol am ne were reacted to yield the title
conpound aspappakaipericewberlylefcengreosepsred to7yigddNRe £60Maz, CDCL3)
8: 0.97(6H, d, J=6.6 Hz), 2.28-2.41(1H, m, 2.40(3H, s), 2.71(4H t, J=5.0
Hz), 3.66¢4Mpotindlas. @ Ke)lloy. POL2Hyield:39%83(%2H, br) , 4. 09 (2H, d, J=7.
6 Hz) , 7 .26 (2H, d, J=8. 1 Hz) , 7.68 (1H, s) , 7.70 (2H, d, J=8.1 Hz) .
| R(Neat) ¢&mn MMR 880@MHAH48DCLH@0; |1520. Mass mz: 341 (M+-H20) . Exanple 49
Preparation of

4- N, N- bi s(2- byds egyethyl-)are nenet hyb+ 6H( 4netthyd piremyd ()12 -n)sobusyt 42H pyri da
zi n- 3-one hydrochl ori de Foll owi ng the procedure of Exanple 4,

4- N, N- bi s(2- pydr-oxyetiy) ) avigvonet, hy| - $=% 42 et hy| pheny2l; %), 3.95(3H,

i sobutyl - 2H-pyri dazi n-3-one was reacted to yield the title conpound as

slightly yel kowsneedbas o yi-el.d: 86, #003 (Me] ENg=BQieNG:. c1pH) 97 161 ( D
dd, J=1.2, 8.4 Hz), 7.60(1H, dd, J=2.2, 12.5 Hz), 7.75(1H,

s).

Example 27
Preparation of
6-(3—fluoro—4—methoxyphenyl)—2—isobutyl—4—(1—
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6- (3-fluoro-4
-methoxy-phenyl) -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.)
'H NMR (400MHz, DMSO-dg)d :
0.94 (6H, d, J=6.8 Hz), 2.22-2.33(1H, m), 3.17 (4H, br), 3.33 (4H,
t, J=5.3 Hz), 3.92(3H, s), 3.96(2H, s), 4.01(2H, 4, J=7.1 Hz),
7.27(1H, dd4, J=8.9, 8.9 Hz), 7.67-7.72(2H, m), 8.22(1H, s).
IR(KBr) cm™': 1656, 1608, 1522, 1440, 1291, 1113.

Mass m/z: 374 (M")



1H NWVR ( 400MHz, DVBO-d6) b: 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),
4.5 (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) cm1: 3292, 1664, 1615, |423. 71
Exanpl e 50 Preparation of 4- anlnonethyﬁ 2- |sobutyl 6- (4- net hyl phenyl ) - 2H
pyri dazi n-3-one 1) Preparation of

2-i sobut yl - 6- (4- net hyl phenyl ) - 4- pht hal i m donet hyl - 2H pyri dazi n- 3- one
Fol |l owi ng the procedure of Exanple 24(1),

2-1 sobutyl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl . phenyl ) - 2H
-pyridazin-3-one was reacted to yield the title conpound as col orl ess
needl es (yield: 98.20). Melting point: 221.6-223.8C 1H NVR (400MHz, CDC13)
8: 0.98(6HExampPle=% Hz), 2.27-2.41(1H n), 2.36(3H, s),

Preparation of

6- (3-fluoro~-4-methoxyphenyl)-2-iscbutyl-4- (4-methyl-1

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

Following the procedure of Example 1(10),
6—(3—fluoro-4—methoxyphenyl)—2—isobutyl—4—
methanesulfonyloxy-methyl-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)d:
0.98(6H,d,J=6.8Hz),2.28—2.40(1H,m),2.34(3H,s),2.55(4H,
br), 2.63(4H, br), 3.58(2H, d, J=1.4 Hz), 3.95(3H, s), 4.06 (2H,
d, J=7.4 Hz), 7.04(1H, 44, J=8.6, 8.6 Hz), 7.53(1lH, 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-isobutyl-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-1-
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield

the title compound as a colorless crystalline powder (yield:



4. 08 (2H, d, J=7. 3 Hz) , 4. 91 (2H, d, J=1 .5 Hz) , 7.20 (2H, d, J=8.1

Hz), 7.32(1H, t, J=1.5 Hz), 7.56(2H, d, J=8.1 Hz), 7.75-7.80(2H, m,

7.8%7.94(2H, m. IR (KBr) cm1l: 1767, 1721, 1655, 1616. Mass m z: 401 (M)
2)¥ Preparation of 4-am nonet hyl - 2- |sobutyl 6- (4- met hyl - phenyl ) - 2H

pyri dazi n- 3-one Fol |l owi ng t he proceduré3of Exanple 24(2)

2-1sobutyl -6-(4-net hyl phenyl ) - 4- pht hal i m donet hyl - 72 pyridazi n- 3-one

was reacted to yield the title conpound as coIorIess prisnms (yield: 98.19%.

Melting point: 74.9-77.9C 1H NVR(400MHz, CDC13)8: 0. 98 ( 6H, d, J=6. 9 Hz)

, 1. 68 (2H, br) , 2 .28-2 . 42 (1H, n) , 2.40(3H, s), 3.87(2H, d, J=1.2

Hz), 4.07732R%)d, J=7.3 Hz), 7.26(2H, d, J=8.0 Hz), 7.69(1H, t, J=1.5 Hz),

7.71(2H, d, J=8.0 Hz) . IR(KBr) cm 1: 3363, 3289, 1648, 1604, 1519. Mass

mz: 271 (MbtindgExaniplte 2B @Rred7atd’@n of

4- am nonet hyl - 2-i sobut yl - 6- (4- net hyl - phenyl ) - 2Hpyri dazi n- 3- one

hydr ochl ofHdeMRQhboMHRg DMeopder®dure of Exanple 4,

4- am nomet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri dazi n- 3one was reacted

to yield theot bul(gusenpetnd as) pal.e 1yel.lewipr, ingns2 (Vi edul: s P33104.(4Nkl ti ng
poi nt: 207.4-209.4C (dec.) 1H NVR (400MHz, DMBO-do) 8: 0.93(6H, d, J=6.6

Hz), 2.19-2. %Q@le 3’@ 4}2 ]§Z§3H 837) 2H4 sp13(§|1| 3@!{ I3 741017'121{, &- 827 (2H, s)
. 7.34 (2H, d, J=8."1 H) 0 (2 HZ) ., 8 .26 (1H s) .

| R(KBr) leHz]r§5Ji5.2é-@ﬂw}§, dé§32;9:8.|54,6§.51{z , 7.66 7.71(2H m) 8.12 (1H,
s).
R (KBr) cm™: 1655, 1606, 1524, 1440, 1291, 1113, 1022.

Mass m/z: 388 (M")

Example 30
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3-fluoro-4-
methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methoxyphenyl)-2-isobutyl-4-
methanesulfonyloxy-methyl-2H-pyridazin-3-one and
diethanolamine were reacted to yield the title compound as a
yellow o0il (yield: 87.2%).
'H NMR (400MHz, CDCl3)3:
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(1lH, dd, J=8.6, 8.6 Hz), 7.53(1H, dd, J=1.4,

8.4 Hz), 7.61(1lH, dd4, J=2.2, 12.5 Hz), 7.72(1H, s).



73 Exanple 52 Preparation of

4- (1, 3-di hydroxypropan-2-yl )am no- net hyl - 2-i sobut yl

6- (4 et hyl phenyl ) - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple

1(10), 2-isobutyl-4-nethanesul fonyl oxynet hyl - 6- (4- et hyl phenyl ) - 2H

- pyridazi n-3-one and 2-am no-1, 3- propafiédi ol were reacted to yield the

title conpound as colorless needles (yield: 83 . 7 0 ) . Mlting point:

134.1-135.2C 1H NWR (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 HzZ) , 3. 86 (2H, d, J=1 .0 Hz) ,

4.07 (2H Exampde 3B Hz ) , 7. 26 ( 2H d, J=8 . 1 Hz ) , 7. 71 ( 2H d,

J=8 . 1 H ), 7.74 (1H, s) . IR(KBr) cm 1: 3408, 3293, 1641, 1592, 1520.

Mass miz: 345 (NepamdEmil €53 Preparation of

4- (1, 3-di hydr oxypr opan- 2-yl ) am no- net hyl - 2-i sobut y

6- ( nethylpheny?ﬁtzHiMﬁW2ﬁhﬂ¢$Q¥¥ﬁﬁbYﬁkﬁmﬁﬁﬂmﬁﬁﬁﬁﬂTﬁﬁ(%Wﬁ%EPE%e4procedure
I

4-
of Exanple 4, 4-N-(1, 3- dlhydroxypropan 2-yl ) am nonet hyl - 2-i sobutyl -6- (4
methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one

hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl) aminomethyl-6- (3-fluoro-4-
methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to
yield the title compound as colorless flakes (yield: 89.0%).
Melting point: 129.8-133.1C
'H NMR (400MHz, DMSO-de)8:
0.95(6H, d, J=6.8 Hz), 2.23-2.34(1H, m), 3.34(4H, t, J=5.1 Hz),
3.83(4H, t, J=5.2 Hz), 3.92(3H, s), 4.03(2H, d, J=7.0 Hz),
4.44(2H, s), 7.29(1H, dd, J=8.7, 8.7 Hz), 7.69-7.75(2H, m),
8.46(1H, s).
IR(KBr) cm™': 1652, 1601, 1525, 1440, 1277.

Mass m/z: 362 (M'-CH,0H)

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-

methanesulfonyloxymethyl-2H-pyridazin-3-one and



74 met hyl phenyl ) - 2H pyri dazi n-3-one was reacted to yield the title conpound

as colorless needles (yield: 95.7%9. Melting point: 191.2-193.0C 1H NWR (

400“?2 DWBC)dG) 8 0. 93 ( 6H d, J=6. 6 Hz) , 2. 19-2 . 30 ( 1H m ,
7 S , 3.29 (1H, br) , 3. 60 3.78 (4H, m , 4. 02 (2H, d, J=7.

1 Hz) , 4 29 (2H s) , 5.40 (2H, brs) 9 7.34 (2H, d, J=8. 1 Hz) , 7.81 (2H

d, J=8.1 Hz), 8.38(1H, s) . IR(KBr) cn11 3392, 1652, 1610. Exanple 54

Preparati on of

2-i sobutyl - 4- met hyl am nonet hyl - 6 (4 nethylphenyl) 2Hpyri dazi n- 3- one

Fol | owi ng_t he procedure of Exanp

2-i sobut ﬂmwm%wwm&wﬁe@%ym GY{%l%Flh?lbhEh9l§012PPund as a

- pyridazi n- 3-one and nethylanlne were reacted to yield the title conmpound

as a sligmioweribwvieldyi@8dé3bg. 5% . 1H NVR ( 400MHz, CDC13) b:

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, ﬁ)NM@.ﬂ@@MHzﬂjcnﬁﬂgﬁ Hz), 4.07(2H, d, J=7 . 3 Hz ) , 7. 26 (

2H, d, J=8 . 1 H ) , 7. 67 ( 1H t, J=2 . 2 H ), 7. 71 ( 2H, d, J=8

1 Hz ) . | RO.NeatgH,cdn I=6 38 HE,) , 165 - 2607 ( 1H,NASS20BE:( 6885 ) ( \:)50. (2H, 75

Exanpl e 55 Preparation of

2-i sobut yl - &)neBheBasHNosE] ) 6Bt H- BBt bylTpheny) ) - 2Hpy riklazidy- I=ene,

hydrochl ori de Fol |l owi ng the procedure of Exanple 4,

2-i sobutyl - & rethy| anigpnmt,hy) -6-4.4 ael hyl gemd,) adHewa .dazi p: 84eng was

reacted to yield the title conpound as col orl ess needles (yield: 97.50).

Mel ting point:75188;,3-301. 0C 1H NWVR ( 400MHz, DMSO-d~) 8: 0 . 94 ( 6H d,

J=6 . 8 Hz ) , 2. 20-2 . 31 ( 1H mM , 2. 37 ( 3H s ) , 2.65(3H 5s),

4.02(2H, 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) cm1: 3085, 1652, 1612 .

Example 33
Preparation of
4-dimethylaminomethyl-6-(3-fluoro-4-methoxyphenyl)-2-
isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethyl-aminomethyl-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)8:
0.95(6H, d, J=6.8 Hz), 2.23-2.33(1H, m), 2.81(6H, s), 3.92(3H,
s), 4.04(24, s, J=7.1 Hz), 4.27(2H, s), 7.29(1H, dd, J=8.1,
8.1 Hz), 7.70-7.75(2H, m), 8.51 (1K, s).
R(KBr) cm™t: 1652, 1607, 1522, 1439, 1292, 1112.

Mass m/z: 333 (M")

Example 34



Exanpl e 56 Preparation of

4- ( 2- hydr oxyet hyl ) am nonet hyl - 2-i sobut yl - 6- (4nmet hyl phenyl ) - 2H pyri dazi n- 3-0
ne |l owi ng the procedure of Exanple 9(4),

2-1 SObut yl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl phenyl ) - 2H

-pyridazi n-3-one and 2-am noet hanol we?® reacted to yield the title
conpound as a slightly yellow oil (yield: 80.30 . 76 1H NVR (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,
J=5.1 Hz), 3.72(2H, t, J=5.1 Hz), 3.82(2H, d, J=1.2 Hz), 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 Hz
) . IR(Neat) cnPrepsgagionesf, 1601, 1519. Mass mfiz: 315 (M+) . Exanple 57
Preparation of

4- (2- hydr oxyet hyF)dnitrofreblhybxgcasbbovy-16pipeseEynylie mpithy2H2pyri dazi n- 3- 0
ne hydrochl oride Follow ng the procedure of Exanple 4,

4- N- ( 2- hydr oxyetibpbhariirérphlnly 2 2Hs plyutiylaz6 nE-dmetiey | phenyl ) - 2H pyri dazi n- 3
-one was reacted to yield the title conpound as col orl ess needl es (yield:
93.40). Mt Prgppaiantionl ®®. 8- 191. 9C 1H NVR ( 400MHz, DVMsO-d6) 8: 0 . 94 (
6H, d, J=6 . 6 Hz ) , 2 . 20-2 . 31 ( 1H m , 2 . 37 ( 3H, s ) , 3.12(2H

t, J=5.4 Hz) 4-Gnetlrodk yt(rdnyl)- 6 pHEH(ZH 2HEpyd=iflad )30k | 8 (2H, s) , 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 (KBr) cm 1ro349Link6%2e Pobteduéarydl Exathple 17 5Fr,eparation of
4- (4-tert-butoxycarbonyl -1-pi perazinyl)nmethyl-2
I sobut yI - @~Aroikh-eeppretN o Milda A -BHdrdazidy Feacted to yield
the title compound as pale yellow crystals (yield: 98.93).
Melting point: 202.5-206.2C
'H NMR (400MHz, CDCl;)8:
4.01(3H, s), 7.45-7.54(3H, m), 7.78-7.85(2H, m), 8.38(1lH,
s), 11.86(1H, br).

IR(KBr) cm™': 1717, 1670, 1443, 1259.

Mass m/z: 230 (M").

2) Preparation of 2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-
pyridazin-3-one
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, CDCl;)3:

1.00(6H, d, J=6.6 Hz), 2.33-2.44 (1H, m), 3.98(3H, s), 4.14(2H,

d, J=7.4 Hz), 7.42-7.51(3H, m), 7.79-7.83(2H, m), 8.27 (1lH,

s).



one 1) Preparation of ethyl
2- et hoxycar bonyl - 2- hydr oxy-4- (4-trifl uoronet hyl phenyl) 4-oxo-butanoate
Fol |gowi ng the procedure of Exanmple 1(3), 4'-(trifluoromethyl)acetophenone
was Teacted to yield the title conpound as pale yellow crystals (yield:
80.80). 1H NWR ( 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(2H, d,
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-trifluoronethyl phenyl)-2H pyridazin-3 one
Fol  ow ng_the procedure of Exanple 1(4), ethyl
2- et hoxycar borgPara i@ oR§- 4- (4-tri fl uoronet hyl phenyl ) -4 oxobut anoate was
reacted to yield the title conpound as a pale brown crystalline powder
(yield: 91.40ycagporyepaiadtbohydf6-phggyl-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-pyridazin-3~-one
was reacted to yield the title compound as colorless
fine-needles (yield: 82.5%).
Melting point: 120.5-121.0%C
'H NMR (400MHz, CDC13)8:
1.03(6H, d, J=6.6Hz), 2.34-2.45(1H, m), 4.23 (24, d, J=7.4 Hz),
7.49-7.54(3H, m), 7.84-7.89(2H, m), 8.69(1H, s), 14.20(1H,
s).

IR (KBr) cm™': 3448, 2956, 1741, 1636, 1418, 1116.

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),
4—carboxy—2—isobutyl—6—phenyl;2H—pyridazin—3—oneMms reacted
to yield the title compound as colorless fine-needles (yield:
22.3%) .
'H NMR (400MHz, CDCl;)$:
0.98(6H,d, J=6.6Hz), 2.29-2.40(1H, m), 3.67 (1H, br), 4.08 (24,
d, J=7.4 Hz), 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).



4- met hoxycar bonyl - 6- (4-trifluoronet hyl - phenyl)-2Hpyri dazi n- 3-one Fol | ow ng

the procedure of Exanple 1(5),
a&boxy-G-(4-trifIuoronethylphenyl)-ZFprridazin-3-one was reacted to

yle the title conmpound as slightly yellow crystalline powder (yield:

88.5% . 1H NWVR (400MHz, CDC13) 8: 4.0283H, s), 7.75(2H, d, J=8.2 Hz),

7.95(2H, d, J=8.2 Hz), 8.39(1H, s), 11.69(1H, br). IR(KBr) cm1: 3218,

3140, 3097, 1720, 1678, 1326. Mass mz: 298 (M+) . 4) Preparation of

2-i sobut yl - 4- met hoxycar bonyl - 6- (4 trifluoronethyl phenyl -2H pyridazin-3-one

Fol | ow ng_t he procedure of Exanp g %,

4- et hoxy2 kaf powpgrablien.- @?.?Th%%%y prekyyesubiPR A XSt BN~ fas

reacted to yield the title conpound as yeIIOM/crystaIs (yield: 82.20 . 1H

NVR (400NeenybcAdBypgridapogebtone J=6.6 Hz), 2.32-2.43(1H, nm), 3.99(3H

s), 4. 15 (2H, d, J=7.2 Hz) , 7.74 (2H, d, J=8. 4 Hz) , 7. 93 (2H d, J=8.4

Hz), 8.12(1H, s$oll¢W$E@I§h©npn90@@®n¢ A7 4exanmpeye, 1 4327, 1115, 1068. Mass

mz: 354 (M) . 79 ' 5) Preparation of

4- car boxy4-Zhydobxiyye 6y [ 42 t & s 6budy b- oephyhphedijtpy2Hlpyinddzone3wane

Fol |l owi ng the procedure of Example 1(7),

2- i sobut ytede ted hox ydallabae- 61 t detcomipaondret kypllplrdrpls) £2he-needles

-pyridazin-3-one was reacted to yield the title conpound as col orl ess

fine-needlgbelqt ebdl: 491.60). Melting point: 184.4-185.0C

Melting point: 129.7C

'H NMR (400MHz, CDCls;)8:
0.99(6H, d, J=6.6 Hz), 2.30-2,41 (14, m), 3.17(3H, s), 4.10(2H,
d, J=7.2 Hz), 5.28(2H, d, J=1.2 Hz), 7.43-7.52(3H, m),
7.79-7.82(3H, m).

IR (KBr) cm™: 3442, 2963, 1658, 1611, 1355, 1165, 872.

Mass m/z: 336 (M")

6) Preparation of

4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-
isobutyl—6—phenyl—2H—pyridazin—3;one

Following the procedure of Example.l(lo),

2-isobutyl-4-methanesulfonyloxy-6-phenyl-2H-pyridazin-3-one
and tert-butyl l-piperazinecarboxylate were reacted in
N,N-dimethylformamide as a solvent to yield the title compound
as a yellow oil (yield: 83.5%).
'H NMR (400MHz, CDCls)b:

0.99(e6H, d, J=6.8 Hz), 1.47(9H, s), 2.53(4H, t, J=4.9 Hz),



1H NVR ( 400MHz, CDC13) 8: 1 . 03 ( 6H, d, J=6 . 6 Hz ) , 2 . 34-2 .
4 . 25 ( 2H, d, J=7 . 2 Hz ) , 7.78(2H, d, J=8.2 Hz), 7.99(2H, d)

1H m

J=8 Hz), 8.70(1H, s), 14 . 02 ( 1H s ) . IR(KBr) cm 1: 3447, 1739,
15707 1330, 1174, 1114, 1070, 847. Mass mz: 340 (Mt) 6) Preparation
4-hydroxynethy|-2-isobuty|-6-(4-trif|Lﬁﬁonethylphenyl) 2H pyri dazi n- 3- one
Fol | ow ng the procedure of Exanple 1(8),
4- car boxy- 2-i sobutyl -6-(4-trifl uoronmethyl phenyl)-2H pyridazi n-3-one was
reacted to yield the title conpound as col orless fine-needles (yield:
Mel ting point: 145.8-146.5C 80 1H NWR ( 400MHz, CDC13) 8:

28. 1%

( 6H, d, J=63,58(#, )t, J=4.R022,. 3459(2HH dnJ=1.0 Hoe ¢.08,(2H) 9=5 |

45 (

1631,
of

0. 99
9 Hz

) , 4. 11 (2H, d, J=7 .4 Hz) , 4.74 (2H, dd, J=1 .4, 5.8 Hz) , 7.70-7 .74
7 J=942(H2H, W.,4@=B.50 BHzm),. 7L ROCKBB} (S8Hy 1m) 3339, 1646, 1596,
1328, 1131, 1070, 848. 7) Preparation of

2-1 sobutyl - 4- net hanesul f onyl oxynet hyl - 6- (4

(3H m

Example 35
Preparation of
2-isobutyl-6-phenyl-4-(l-piperazinyl)-methyl-2H~-
pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobutyl-6-
phenyl-2H-pyridazin-3-one was reacted to yield the title
compound as a white solid (yield: 67.9%).
Melting point: 154.3-159.5C
'H NMR (400MHz, CDCl;)3d:
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 (KBr) cm™': 1656, 1610, 1445, 694.

Mass m/z: 326 (M)

Example 36
Preparation of
2-isobutyl-4- (4-methyl-l-piperazinyl)-methyl-6-phenyl
-2H-pyridazin-3-one
Following the procedure of Example 1(10),

2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazin



~trifluoronethyl phenyl)-2H pyri dazi n-3-one Fol |l owi ng the procedure of
Exanpl e 1(9), 4-hydroxy-nethyl-2-isobutyl-6-(4-trifluoronethyl phenyl)-2H
pyrbgazin-s-one was reacted to yield the title conpound as col orl ess
find-needles (yield: 89.9%. Mlting P%bnt: 122.9-123. 8C 1H NVR(400MHz,
CDC13)8: 0. 99 ( 6H, d, J=6 . 6 Hz ) P2 . 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 Hz) , 7. 93 (2H) d) J=8.2 Hz) . I R(KBr)
cm 1: 3447, 1659, 1613, 1359, 1329, 1169, 1123, 1071, 846. Mass nl z: 404
(M+) 8) Pre aration tert - but oxycarbo erazi.n
i sobut yI - 6- (215 PPy r@ﬁ@gwpﬁﬁéﬁﬁlz)mfl—ﬁ"ﬁ‘y’?lH%E}?’he é”lg&qy&)%l ng ﬁ;‘é
procedure of Exanpl e 1(10),
2- i sobutylﬁwwrgr@&fwww hi¥islqut 17 f1bor onet hyl phenyl ) - 21 pyri daz
in-3-one and tert-butyl 1-piperazinecarboxylate were reacted to yield the
title comfBulNRA408Myiel,| GRC3is) 8(yiel d: 83.5% . 1H NMR ( 400MHz, CDCl3) 8: O
9(6H)d)J6.6Hz),1.47(9H)s),2.292.41(1|—|)n) 2
. 53 ( 4H, t)0.P946%, Hk)JT=6 38 Bk)(4H,3052 FAN(181,Hr), 2.34 (80, 62H2 .9P (4H4, 10
(2H) d, J=7.4 Hz) , 7.72 (2H, d) J=8.2 Hz) , 7. 84 (1H) s) , 7. 94 (2H, d,
J=8 . 2 Hz ) br)Exanphd489 br), 3.59(2H, d, J=1.4 Hz), 4.08(2H, d, J=7.2

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

Example 37
Preparation of
2-isobutyl-4- (4-methyl-l-piperazinyl)-methyl-6-phenyl
-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4- (4-methyl-l-piperazinyl)methyl-6-phenyl-2H-
pyridazin-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-ds)d:
0.95(6H, d, J=6.8 Hz), 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, 4, 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

Preparation of



Preparation of

2-1sobutyl -4-(1-pi perazinyl)nmethyl-6-(4trifluoronethyl phenyl)-2H pyri dazi n-
3-09; di hydrochl ori de Followi ng the procedure of Exanple 2,

4- (Ftert-but oxycarbonyl - 1- pi perazi nyl ) net hyl - 2-i sobutyl -6(4-trifl uoronethy
| phenyl ) - 2H pyri dazi n- 3-one was react to yield the title conpound as a
colorless crystalline powder (yield: 95.0s) . Melting point: 210.8-212.5C
1H NVR(400MHz, DMSO-d~)8: 0. 96 ( 6H d, J=6 . 6 Hz ) , 2 . 22-2 . 35 (
I1H 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, 82 d, J=8.3 Hz) , 8.11 (2H, d)
J=8. 1 Hz) , 8.4sN(Ntbisy2-hyfremysthinllanisgpethpgdg2-igeButyiss- | 069.
Mass mz: 394 (M+) Exanple 60 Preparation of

2-i sobutyl - 4- (4phenhyt2H-pypedazinyByonet hyl - 6- (4trifl uor onet hyl phenyl) - 2H
pyri dazi n-3-one Fol | owi ng the procedure of Exanple 1(10),

2-1 sobut yl - 4- neFbahesih§onlé oryoetyrebof4ERamplior drf@Ohyl phenyl ) - 2H pyri daz
i n-3-one and 1-nethyl pi perazine were reacted to yield the title conmpound as
a yell ow p+isépuelyt-48hekRinedtl KVRy(4QONMELh yCDELBheBy 160 2H-8Yr( daldind, J=6
. 6H), 2.30-2.41(1H M, 2. 33((3H s), 2. 53 ( 4H, br) ,
2. 63 (4H-3bphe, aBd 69eCBEnoShmind wel@ (2H:tdd 3s57yi2lhzxhe Titde(2H, d,
J=8 .2 Hz) , 7.83 (1H, s) , 7. 94 (2H, d, J=8.2 Hz) . Exanple 61

Preparati @8mpbund as a yellow oil (yield: 38.7%).

2-isobutyl -4-(4-nmet hyl -1-pi perazi nyl)-net hyl -6-(4trifluoronethyl phenyl)-2H
pyridazi n:3-Qne 4 fygy ockb@r jyde Foll owi ng the procedure of Exanple 4,

2-i sobutyl -4-(9-net hyl-1-pi perazinyl ) et hyl -6-(4 83

trifluoronet 2 j\dagzi r eac i title
conpound as dg)cl)%gp F@&) i gig)sgé(>9?él%};:-az8%]§(()%§nh}éle% ~;ngg;(dzlp%iqonﬁt/): '%2917& %52. 8C

br), 3.80(2H, s), 4.09(2H, d, J=7.4 Hz), 7.39-7.48(3H, m),

7.81-7.87(3H, m).

Example 39
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-
phenyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4—N,N—bis(2—hydroxyethyl)aminomethyl—Z—isobutyl-6—phenyl-2H
-pyridazin-3-one was reacted to yield the title compound as
colorless flakes (yield: 68.4%).
Melting point: 131.6-132.0C
'H NMR (400MHz, DMSO-d)d:
0.96(6H, d, J=6.6 Hz), 2.25-2.35(1H, m), 3.35(4H, t, J=5.1 Hz),
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,



1H NVR (400MHz, DMSO-d6) 8 O . 95 ( 6H, d, J=6 . 8 Hz ) , 2 . 22-2 . 35 (
IH m, 2. 77 ( 3H s), 3. 14 ( 4H br) , 3.35 (4H, br) , 3.88 (2H, s)
, 4405 (2H) d, J=7 .2 Hz) , 7.84 (2H) d) J=8.2 Hz) , 8.10 (2H, d, J=8. O
Hz) 8. 19 (1H, s) . IR(KBr) cm 1: 2966, 1653, 1610, 1328, 1125, 1069.
Mass nfz: 408 (M) Exanple 62 Preparat$%on of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2-i sobut yl - 6- (4trifl uoronet hyl phenyl) -
2H pyri dazi n- 3-one Foll owi ng the procedure of Exanple 1(10),

2-i sobutyl - 4- met hanesul f onyl oxymet hyl - 6- (4tri fl uor onet hyl phenyl ) - 2H pyri daz
i n-3-one and di et hanol am ne were reacted to yield the title conpound as a
yel | ow oi¥asgimla: 394359j-CHOH)NVR(400MHz, CDC13)8: 0.98 (6H, d) J=6.6 Hz)
, 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) . Exanple 63 84 Preparation of

4- N, N- bi sE2ampdieokPet hyl ) am nonet hyl - 2-i sobut yl - 6- (4
trifluoronethyl phenyl)-2H pyridazi n-3-one hydrochl oride Follow ng the
procedure of Exhnpperdtion of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2-i sobutyl - 6- (4tri fl uoronet hyl - phenyl )
- 2H pyri dazi n- 34eaemvaiyleathenethyyi-ekdsbbattiltbephengdund as a col orl ess
crystalline powder (yield: 58.20) . Melting point: 134.9-135.4C 1H NWR (
400MHz, DVBO- d5)H8pyQid97Zih6Bkody J=6. 6 Hz) , 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)rdFBowidgHEnhr pr8cedtde(ocZHEx8mpde87, 2 Hz ) , 8 . 55 ( 1H)
s ) . IRCKBr) cm1: 1653, 1605, 1319, 1125, 1069. Mass m z: 395 ( M+ H20)

2-isobutyl—-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazin
-3-one and dimethylamine were reacted to yield the title
compound as a yellow oil (yield: 81.1%).
'H NMR (400MHz, CDCls;)d:
0.99(6H, d, J=6.8 Hz), 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-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4~-dimethyl-aminomethyl-2-isobutyl-6-phenyl-2H-pyridazin-3-
one was reacted to yield the title compound as pale yellow
flakes (yield: 71.5%).

Melting point: 221.7-222.3%C



Exanpl e 64 Preparation of 4-dinmethyl am nonet hyl - 2-i sobutyl -6-(4
trifluoronethyl phenyl)-2H pyri dazi n-3-one Fol |l ow ng the procedure of

Exaggl e 7, 2-isobutyl-4-nethanesul fonyl oxynet hyl -6-(4

tritTTuoronet hyl phenyl)-2H pyri dazin-3-gne was reacted to yield the title
conpound as a yellow oil (yield: 80. 7(63. 85 1H NMR ( 400MHz, CDC13) b:
0.99(6H) d, J=6.6Hz), 2.31-2.40(1H, m, 2.36(6H, s)) 3.51(2H, d, J=1 Hz)
4.10(2H, d, J=7.4 Hz), 7.71(2H) d, J=8.4 Hz), 7. 8 3 ( 1H, t, J=1. Hz
, 7. 97 ( 2H d, J=8 . 2 Hz ) . Exanple 65 Preparation of

4- di met hyll am nonet hyl - 2-i sobutyl - 6-(4

trifl uorofetthB HENHZ ~ MY Tdd&2i n- 3- one hydrochl oride Fol | owi ng t he
procedure of Exanple 4,

4- di met hyl an ndereehyt, I=i6s iR\l 2 624421 35 { 1 dordmat Byl (SHerpyl, 4.06 (2H,

-2H pyridazin-3-one was reacted to yield the title conmpound as pal e yell ow
flakes (yield: B3 .0%Hz)Vekt 2Rd2p0i it , DRAATH 2P(BE m), 7.90-7.94 (2H,

. ,
4 H )

m), 8.54(1H, s).
IR (KBr) cm™: 1648, 1610, 1460, 1052.

Mass m/z: 285 (M%)

Example 42
Preparation of
4- (4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-
methylphenyl)-2H-pyridazin-3-one
1) Pfeparation of
2-isobutyl-4-methoxycarbonyl-6- (4-methylphenyl)-2H-
pyridazin-3-one
Following the procedure of Example 1(6),
4-methoxy-carbonyl-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
'H NMR (400MHz, CDCls)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, 4, J= 7.3 Hz), 7.28(2H, 4, J=8.3 Hz),
7.70(2H, d, J=8.3 Hz), 8.24(1lH, s).
IR (KBr) cm™*: 1718, 1663, 1605.

Mass m/z: 300 (M").



1H NVR (400MHz, DVsO-d~) 8: 0.97 (6H, d, J=6.6 Hz), 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 4 (2H d) J=8. OH ), 8. 61 ( 1H s ) . IR (KBr) cm1: 2963, 1646,
160 1321, 1115, 1069. Mass m z: 353 (M) Exanple 66 Preparation of
6- (4-bi phenyl yl )-4- (4-tert-but oxy-carBonyl -1 86
pi per azi nyl ) met hyl - 2-i sobut yl - 2H pyri dazi n- 3-one 1) Preparation of ethyl
4- (4- bi phenyl yl ) - 2- et hoxycar bonyl - 2- hydr oxy- 4oxobut anoat e Fol | owi ng t he
procedure of Exanple 1(3), 4-acetyl-biphenyl was reacted to yield the title
conpound as colorless flakes (yield: 83.30). Melting point: 88.0-88.3C 1H
NVR ( 400MHz, CDC13) 8:
1. 31(6Ht J 7.1 Hz), 87(2H s),4.32(4H,q,7. 1 Hz),7.41(1H, tt, J=1 . 4) 7. 2
Hz ) AP@HaIZ%JBl‘HH)OJ7.2)7.2Hz),7.63(2HdJ7 Hz)
7.70 (2H d J=8. 6 Hz é J= . IR(KBr) ¢m1l: 3449,
1736, 1680, 460arbampis a%qzutzéo (¢6@etbylphébé¥ t?Bnpyridazin-3-
6- (4- bi phenyl yl) - 4-car boxy-2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanpl e 1(4yonet hyl
4- (4- bi phenyl yl) - 2- et hoxycar bonyl - 2- hydr oxy- 4- oxobut anoate was reacted to
yield the titl &cidnmpouny @ oyetddwerysStitdnmee powder (yi el d: 90. 2s).
Mel ting point: 299.7-300.8C 1H NVR(400MHz, DVMSO-d6)8: 7.40 (1H) t) J=7.4
Hz) , 7. 49 {&Huidl - dadethoTydatlzynyl 76744 ¢Refhdl pdey ) +2Y- 7. 82(2H, d,
J=8.4 Hz), 8.03(2H, d, J=8.4 Hz))

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

slightly yellow needles (yield: 86.7%).
Melting point: 162.1-165.4%C
'H NMR(400MHz, CDCls)8:
1.02(6H, d, J=6.8 Hz), 2.34-2.44(1H, m), 2.47(3H, s},
4.21(2H, 4, 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(1lH, s).
R(KBr) cm™: 1740, 1633, 1571, 1425.

Mass m/z: 286 (M').

3) Preparation of
4-hydroxymethyl-2-isobutyl-6- (4-methyl-phenyl)-2H-
pyridazin-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: 121.9-123.5C



87 8. 54 ( 1H, s ) . IR(KBr) cm1: 1753, 1652, 1590, 1446, 1201, 768. 3)
Preparati on of 6-(4-biphenylyl)-4-nmethoxycarbonyl - 2H pyri dazi n- 3- one
Fol lgowi ng t he procedure of Exanmple 1(5),
6- (4= bi phenyl yl ) - 4-car boxy-2H pyri dazi n-3-one was reacted to yield the
title conpound as a pale yellow crystdf ine powder (yield: 90.40 . Melting
point: 277.0-277.9C (dec.) 1H NMR (400MHz, CDC13) 8: 4.01 (3H, s) ,
7.39-7.45 (3H, m , 7. 64 (2H) d, J=7 .2 Hz) , 7.72 (2H) d, J=8.2 Hz),
7.89(2H, d, J=8.0 Hz)) 8.42(1H, s), 10.7(1H, s) . IR (KBr) cm1: 2954,
1727, 1671, 1594, 1265, 1098, 768 . 4) Preparation of
6- (4- bi ph@éhyMR (40DMEEnb DA 1:48met hoxy- car bonyl - 2H pyri dazi n- 3- one Fol | owi ng
t he procedure of Exanple 1(6),
6- (4- bi phenyd \89 t&H net hols/cdt Fomyl -28 Py2 | daLih- 3nbne2 whs (Bkacsed to yield
the title conmpound as yellow crystals (yield: 62.70 .

3.22(1H, br), 4.08(2H, 4, 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
2—isobutyl—4—methanesulfonyloxymethyl—6-(4—methylphenyl
) -2H-pyridazin-3-one
Following the procedure of Example 1(9),
4-hydroxy-methyl-2-isobutyl-6-(4-methylphenyl)-2H-pyridazin
-3-one was reacted to yield the title compound as slightly
yellow needles (yield: 87.4%).
Melting point: 132.0-135.5C
'H NMR (400MHz, CDClj)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, 4, J=7.6 Hz), 5.27(2H, t, J=1.5 Hz),
7.27(2H, 4, J=8.3 Hz), 7.72(2H, 4, J=8.3 Hz), 7.79(1H, 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~



Mel ting point: 186.2-195.0C 88 1H NWMR (400MHz, CDC13) b: 1 . OL ( 6H, d,
J=6 . 8 Hz ) , 2. 34-2 . 45 ( 1H m , 3. 99 ( 3H s ) , 4. 16 ( 2H, d)
‘g Hz) , 7.39 (1H, tt, J=1 .4, 7.4 Hz) , 7.48 (2H) dd, J=7.2, 7.2 Hz) ,
4 (2H, d, J=7.0 Hz) , 7.71 (2H, d, J=8. 6 Hz) , 7. 89 (2H) d, J=8. 6
, 8.31 (1H, s) . 5) Preparation of66
6- (4- bi phenyl yl) -4-car boxy-2-isobutyl - 2H pyri dazi n-3 one Foll owi ng the
procedure of Exanple 1(7),
6- (4- bi phenyl yl)-2-isobutyl -4-net hoxycar bonyl - 2H pyri dazi n 3-one was
reacted to yield the title conpound as a colorless crystalline powder
(yield: 7etiwglphenylnpparyeidaszen931%re6C 1H NVR (400MHz, CDC13) b: 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 FHhwirdr)the Ruocd@rte duff Bemmle 71 (MWOHz) |, 7. 65 (2H) d)
J=7 . O Hz) , 7.74 (2H, d, J=8.4 Hz) , 7. 95 (2H, d, J=8.4 Hz) , 8.73 (1H,
s), 14.22«ildtbs)yl-4RnéKBi)esnl IonPDESymda 749 - 4684 me BB rhd7p]l) 728,

J=7
7.
Hz)

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

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

'H NMR (400MHz, CDCl;)3:
0.97(6H, d, J=6.8 Hz), 2.29-2.39(1H, m), 2.41(3H, s),
2.55(4H, br), 2.61(4H, br), 3.54(2H, s), 3.57(2H, 4, J=1.5
Hz), 4.07(2H, 4, J=7.3 Hz), 7.22-7.36(7H, m), 7.70(2H, d,
J=8.3 Hz), 7.77(1lH, t, J=1.5 Hz).

IR (Neat) cm™: 1657, 1652, 1518, 1455.

Mass m/z: 430 (M").

Example 43
Preparation of
4-(4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-
methylphenyl)-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,

4- (4-benzyl-l-piperazinyl)methyl-2-isobutyl-6-(4-

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

title compound as colorless needles (yield: 91.8%).

Melting point: 253.5-260.1C

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

0.92(6H, d, J=6.6 Hz), 2.18-2.28 (l1H, m), 2.34(3H, s),

3.43(10H, br), 3.99(2H, d4, J= 7.3 Hz), 4.36(2H, brs),



6) Preparation of 6-(4-biphenylyl)-4-hydroxynethyl-2-isobutyl -
yrlda zin-3-one Followi ng the procedure of Exanple 1(8), 89

bi phenyl yl ) - 4- car boxy- 2-i sobut yl - 2H pyri dazi n- 3-one was reacted to
yle d the title conpound as a while SO|Id (yield: 15.6% . Melting point:
146. 4- 147. 5C 1H NVR (400MHz, CDC13) 8571 . 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)J74Hz)
, 4.74 (2H) dd, J=1 .2) 6.2 Hz) , 7. 39 (1H, t) J=7.3 Hz) , 7.48 (2H) dd)
J=7.4) 7.4 HZ) , 7. 64 (2H, d, J=7. O FE) , 7 70 (2H, d, J=8.6 Hz), 7.74
(1H) t, J=1.2 th , 7.90 (2H, d, J=8. (KBr% Cn}l 3431 2961
1647, 1596, M@2/(2H6d, 77 Pﬂe%a}ax7cﬁ?tﬁ (35, .65 (2H, m),
6- (4- bi phenyl yl ) -2-isobutyl - 4- et hane- sulfonyloxynethyl -ZFprrlda2|n-3-one
Fol | owi ng t e 75 Gdbdute T8 Exdidpl e (3 (1H, brs).
6- (4- bi phenyl yl) - 4- hydr oxynet hyl - 2-i sobut yl - 2H pyri dazi n- 3one was reacted
to yield IméKBIXIQméonﬁééﬁd a$ld,cdkdrl-ess crystalline powder (yield:
79.30). Melting point: 121.3-122.0C 1H NWR ( 400MHz, CDC13) b: 1 . OL ( 6H,
d)J:6.8Hz),2.33-2.42(1H,n),3.18(3Hs) 4 . 12 ( 2H,
d, J=7.4 Hz), 5.30(2H) d, J=1.2 Hz), 7.39(1H, t, J=7.4 Hz)) 7.48 (2H) dd,
7. 6 HBxample6d4 (2H, d, J=7 . 4 Hz) , 7. 71 (2H, d, 90 J=8.4 Hz))
85-7.91 (3H mM . IR(KBr) cm1: 2964, 1658, 1610, 1354, 1165, 874, 529. 8
Preparati on ofré&pddabiphenyl yl)-4-(4-tert-butoxy-carbonyl -

J=
7.
)

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

2H-pyridazin-3-one

Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6~(4-methylphenyl)-2H
-pyridazin-3-one and dimethylamine were reacted to yield the
title compound as a slightly yellow oil (yield: 96.6%).

'H NMR (400MHz, CDCl;)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, 4, J=8.1 Hz), 7.78(1lH, 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,



pi perazi nyl ) nmet hyl - 2-i1 sobut yl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanpl e 1(10),
6- (4 bi phenyl yl)-2-isobutyl -4- et hanesul f onyl oxymnet hyl - 2Hpyri dazi n- 3- one
and~tert-butyl 1-pipeazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 87.78% . 1H NVR(400MHz, CDC13)8: 1 . 00 (
6H, d) J=6 . 6 Hz ) , 1. 47 ( 9H s ) , 2. 30-2 . 43 ( 1H m , 2 . 54 (
4H) t) J=4. 9 Hz) , 3. 51 (4H t, J:49Hz) , 3. 60 (2H, d, J=1 4Hz)
4.10 (2H) d) J=7.4 Hz), 7.38 (1H tt, J 1 4, 7.2 W), 7.47 (2H, dd, J=7 .4
7.4 Hz) , 7 . 64 (2H d, J=7 .0 Hz) , éZH d, J=8. 6 ? 7. 85-7 .
92 (3H, ™" dlmg&hﬁﬂzﬁmmnqmaﬁhﬂ%naTﬁﬁqﬁu 1- 62 -né By Tpneny D/ -2n
6- (4- bi phenyl yl)-2-isobutyl -4-(1-piperazinyl)nethyl 2H pyri dazi n- 3-one
di hydr ochiyoridke ifot I gia her pr@ediire vie Eame et btle compound as
6- (4- bi phenyl yl)-4-(4-tert-butoxycarbonyl - 1-pi perazi nyl ) net hyl - 2-i sobut yl -
H- pyri daziaglh-@-loames wesed kot e bdyi @1 Bihe 91 title conpound as a '
colorless crystalline powder (yield: 51.50) . Melting point: 226.8-228.0C
1H NVR ( MEIOMhzg fMSG: d&)3B:6-237(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, d, J=7.1 Hz),
7.39 (1H'gt NmMk2.0dMHE), DMBOAXH(8H, dd, J=7.7, 7.7 Hz) , 7.71 (2H, d, J=7. 8
Hz) , 7.79 (2H, d, J=8. 3 Hz) , 7. 99 (2H, d, J=8.3 Hz) , 8.29 (1H, s)
| RCKBr) cm In. 9653, 15041=6l44612)7,712 . IMess. 30 ZLH AGD ( M+)3 BsGHpl € 68
Preparati on of 6-(4-biphenylyl)-2-isobutyl-4-(4-nethyl-1-piperazinyl
2.81(6H, s), 4.02(2H, d, J=7.0 Hz), 4.30(2H, s), 7.34(2H,

d, J=8.1 Hz), 7.81(2H, d4, J=8.1 Hz), 8.46(lH, s).

IR(KBr) cm™t: 1648, 1605, 1460, 1421.

Example 46
Preparation of
4-diethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-2H
-pyridazin-3-one
Following the procedure of Example 9(4),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2H
-pyridazin-3-one and diethylamine were reacted to yield the
title compound as a pale yellow oil (yield: 95.0%).
'H NMR (400MHz, CDCls)$&:
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, 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), 7.89(1H, t, J=1.5 Hz). |
IR (Neat) cm™: 1652, 1609, 1518, 1465, 1455.

Mass m/z: 327 (M").



) met hyl - 2H pyri dazi n- 3-one Fol |l ow ng the procedure of Exanple 1(10),
6- (4- bi phenyl yl)-2-isobutyl -4-mnmet hanesul f onyl oxynet hyl - 2Hpyr i dazi n- 3- one
andgl- et hyl pi perazine were reacted to yield the title conpound as a yell ow
oiI'%yieId: 68.2% . 1H NMR ( 400MHz, CDC13) b: 1.00(6H, d, J=6.6 Hz),
2.30-2.43(1H, n), 2.34(3H, s), 2.55 (#8 br) , 2. 65 (4H br) , 3. 61 (2H,
d 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, d, J=7.2 Hz), 7.70(2H, d,
J=8.4 Hz), 7.84(1H, 92 s), 7. 90 ( 2H d, J=8. 4 Hz ) . Exanple 69
Preparati on of 6-(4-biphenylyl)-2-isobutyl-4-(4-nethyl-1-piperazinyl
) met hyl - 2H pyri dazi n- 3- one di hydrochl ori de Foll owi ng the procedure of
Exanpl e 4, 6-(4-biphenylyl)-2-isobutyl-4-(4-nethyl-1-piperazinyl)nmethy
1-2F+pyri%%&m@ﬂ%-%ﬁe was reacted to yield the title conpound as a col orl ess
crystalline powder (yield: 69.9%. Melting point: 262.2-263.6C 1H
NVR(400MHz, DVBOre6382t00®7¢BH, d, J=6.6 Hz), 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=7.1 Hz),
7.39(1H, t, J=74-6dHzihyVadD{Ohkthid] -J=Bs@ouByD-6iz) 4-merhy{phkenyl) 3J28B. 0 Hz)
, 7.78 (2H, d, J=8.3 Hz) , 7.89 (2H, d, J=8 . 3 Hz ) , 8. 13 ( 1H .s)
| R(CKBr) cm 1: 1652vid&din-34ahe Updbochhssiagz: 416 (M) Exanple 70
Preparati on of 6-(4-biphenylyl)-4-N, N-bis(2-hydroxy-ethyl)
am nonet hyl - 2- i BObLdwingHlpy rpdaceéduBe ooe Epbiphend, t he procedure of
Exampl e 1(10),

4-diethyl-aminomethyl-2-isobutyl-6- (4-methylphenyl)-2H-

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

slightly yellow needles (yield: 93.8%).

Melting point: 203.9-207.0%C

'H NMR(400MHz, DMSO-d¢)d:
0.94(6H, d, J=6.6 Hz), 1.27(6H, t, J=7.2 Hz), 2.20-2.30(1H,
m), 2.37(3H, s), 3.09-3.24(4H, m), 4.03(2H, d, J=7.1 Hz),
4,28 (24, d, J=5.4 Hz), 7.34(2H, 4, 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-

methylphenyl)-2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6~(4-methylphenyl)-2H
-pyridazin-3-one and diethanolamine were reacted to yield the

title compound as a pale yellow ocil (yield: 95.0%).



93 6- (4-bi phenyl yl)-2-isobutyl -4-nmet hanesul f onyl oxynet hyl - 2Hpyr i dazi n- 3- one
and di et hanol am ne were reacted to yield the title conpound as a yell ow oil
(yigld: 62.49% . 1H NWR (400MHz, CDC13) 8: 0.99(6H, d, J=6.6 Hz),
2.3072.43(1H, m, 2.73(4H, t, J=4.8 Hz’), 3.67(4H, t, J=4.8 Hz), 3.73(2H,
s), 4.12(2H, d, J=7.4 Hz) , 7. 38 (1H%, J=7 .2 Hz) , 7.47 (2H dd, J=7.2,
7.2 Hz) , 7. 63 (2H, d, J=7.4 Hz) , 7. 68 (2H, d, J=8.2 Hz) , 7 .79 (1H,
s) , 7. 89 (2H, d, J=8.2 Hz) . Exanple 71 Preparation of

6- (4- bi phenyl yl)-4-N, N-bi s(2-hydroxy-ethyl)

am nonet hyl - 2-i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Fol | owi ng t he

pr ocedur e toNMBc@HiMg1z, CDCIs)8:

6- (4- bi phenyl yl)-4-N, N-bi s(2- hydroxyet hyl ) am nonet hyl - 2i sobut yl - 2H pyri dazi
n-3-one was ¢ &ALt td yied dothe) t 12128 conpblhid, a8) a ¢offPBssstrystalline
powder (yield: 63.90). Melting point: 218.3-218.6C 1H NVR (400MHz, DMSO- d6)
8: 0.98(6H, 2,706618 thz)J=52.2822,37¢ 86I(4H) , t 3. B6% 4H,H2),, B=501(2Hz) s),3. 85
(4H, t, J=5. 1 Hz) , 4. 08 (2H, d, J=7.3 Hz) , 4.48 (2H, s), 7.40(1H, tt,
J=1.2, 7.3 Hz)78 2H9(H,, dd09J2R,3dHz2)=7 76 Hz)2 (.28,(28d,dJ=F8.2Hz7,. 3 Hz
) , 7. 81 ( 2H d, J=8. 3 H ), 8. 01 ( 2H, 94 d, J=8 . 3 Hz ) , 8.
52 ( 1H, s )7.68RKKBs), cmm10{20p65d, I687] HOH3, 847, 769. mz (ElI) : 403
(Mt- H20) Exanple 72 Preparation of .

6- (4- bi pherykyh)y 4cdiretdpdogmirsa-syetiedo,2-1issxabut yl - 2H - pyri dazi n- 3- one

Fol |l owi ng the procedure of Exanple 7,

6- (4- bi pheaykyh) z2- Baohut yii-cA-.met hanesul f onyl oxynet hyl - 2Hpyr i dazi n- 3- one
was reacted to yield the title conpound as a yellow oil (yield: 87.7%. 1H
NVR (400MHz, CDC13) 8: 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, fdamdTé.- 40 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) . Exanple 73

Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(4-
methylphenyl)-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: 158.9-161.5C
'H NMR (400MHz, DMSO-d¢)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(2H, brs), 5.35(2H, br), 7.34(2H, 4, J=8.1Hz), 7.81(2H,
d, J=8.1 Hz), 8.46(1H, s).

IR(KBr) cm™: 3292, 1664, 1615, 1423.



Preparati on of 6-(4-biphenylyl)-4-dinmethyl am no-net hyl - 2-i sobut yl -

- pyridazi n- 3-one hydrochl ori de Foll owi ng the procedure of Exanple 4,

6- (4 bi phenyl yl) - 4-di nmet hyl am nonet hyl - 2-i sobut yl - 2H 95 pyridazi n-3-one

was teacted to yield the title conpound as colorless flakes (yield: 58.20).
Mel ting point: 243.9-244.1C 1H NWR ( 400MHz, DMBO-d~) 8: 0 . 98 ( 6H d,

J=6 . 6 Hz) , 2. 26-2. 37 (1H m , 2. 83 ( 6H s ), 4. 03 ( 2H d,

J=7 . 1 H ), 4. 30(2H s), 7. 39 ( 1H tt, J=1. 2, 7. 3 Hz) , 7
.99 (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) dntample470 1604, 1460, 1409, 1052. Mass m z: 361 (M+) Exanple 74
Preparation of

4- (4-tert - but oxBreRderlyion-of per azi nyl ) met hyl - 6- (3chl or o- 4- nethoxyphenyl) 2

-i sobutyl - 2H pyri dazi n-3-one Fol |l owi ng the procedure of Exanple 1(10),

6- (3- chl or o- 4- netarokyphetlyy)-2-1 sobutyl - @mé%hmﬁb@mlpbﬁngkyggethyI 2H pyrid

azin-3-one and tert-butyl 1-piperazi ne-carboxylate were reacted to yield

the title conmpquymdicszeny@témev oil (yield: 89.0%. 1H NVR(400MHz, CDC13)8:

0.98(6H, d, J=6.8 Hz), 1.47(9H, s), 2.27-2.40(1H, m), 2.52(4H t, J=4.9
Hz), 3.50(UHpré¢padabiOnHzy, 3.57(2H, d, J=1.4 Hz), 3.96(3H s), 4.07(2H, d,

J=7.2 Hz), 7.00(1H, d, 96 J=8.6 Hz), 7.66(1H, dd, J=2.4, 8.6 Hz),
7.74(1H, t, 2=1s8bhy]-8-86¢hetheglphsfyd)HA)phtEranplidons tRyépdHat i on of

6- (3- chl or o- 4- met hoxyphenyl ) - 2-i sobut yl - 4- (1pi per azi nyl ) net hyl - 2H pyri dazi n

- 3-one diyet@ghiwrddenkol | owi ng the procedure of Exanple 2,

4- (4-tert-but oxycarbonyl - 1- pi perazi nyl ) net hyl - 6-(3-chl oro-4

- net hoxy- phenyl yo 2t bw DRt Whe 25k pyedidagi of 3Egarpnas2ueagied to yield the

title conpound as a white solid (yield: 70.20). Melting point: 203.6-204.5C

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

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

colorless needles (yield: 98.2%).

Melting point: 221.6-223.8%C

'H NMR (400MHz, CDCls)$:
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 (24, d, J=1.5 Hz), 7.20(2H, d,
J=8.1 Hz), 7.32(1H, t, J=1.5 Hz), 7.56(2H, d, J=8.1 Hz),
7.75-7.80(2H, m), 7.89-7.94(2H, m).

IR (KBr) cm™t: 1767, 1721, 1655, 16l6.

Mass m/z: 401 (M) .

2) Preparation of
4~aminomethyl-2-isobutyl-6-(4-methyl-phenyl)-2H-
pyridazin-3-one
Following the procedure of Example 24(2),

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



1H NV\R ( 400MHz, DVMBO-d6) b: 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),
7.25(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) cm1 . 1654, 1608, 1507, 1289, 1065 . Mass
mz: 390 (Mt) , 392 (Mt) . Exanple 767§reparation of

6- (3-chl or o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- (4-net hyl -1

- pi per azi nyl ) et hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple
1(10), 97

6- (3-chl or o- 4- et hoxyphenyl ) - 2-i sobut yl - 4pet hanesul| f onyl oxy- net hyl - 2H-pyri d
azin-3-oﬂ%Y%h@aalﬁﬁﬁth%i%@?a%?ﬁ%tﬁﬁréorﬁé%iﬁdt?ﬁ §FEE tA p?FPBeaéonpound
as a yellowoil (yield: 76.1%. 1H NMR ( 400MHz, CDC13) b: 0.98 (6H, d,

J=6. 6 Hzgolopless prbspIH(YhF1d:2983188H, s) , 2. 53 (4H, br) , 2. 63 (4H,
br) , 3.58 (2H, d, J=1 .2 Hz) , 3.96 (3H, s) , 4.06 (2H, d, J=7.2 Hz) , 7.
01 (1H, dveltBng6péizat; 74.87771BC dd, J=2.2, 8. 6 Hz) , 7.72 (1H, s) ,
7.86 (1H, d, J=2.2 Hz) . Exanple 77 Preparation of

6- ( 3- chl oro-NMRBLdREYPhayd ) ) 3+i sobut yl - 4- (4-net hyl - 1

- pi per azi nyl ) nmet hyl - 2H pyri dazi n- 3-one di hydrochl ori de Foll ow ng the
procedure of0 Bxangie &, J=6.9 Hz), 1.68(2H, br), 2.28-2.42(1H, m),

6- ( 3- chl or o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- (4- et hyl - 1pi per azi nyl ) et hyl - 2H
pyri dazi n- 3-Dn&0 VEis, reegctBed 7t(@Hyi @l dJ+he2 tHz)l e 4cOMpdLHd és BFTtal dizl)ess
crystalline powder (yield: 67.50) . Melting point: 235.8-236.7C 1H NWR (
400MHz, DVSCrabg (br, 0d, 848 (o 6H;) d,7 J6HB(1H 6 tHz J=1. R Hz)2572 71 (FA,( ddH, 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¥fg.00ukk) , 7.26 (1H, d, J=8. 6 Hz) , 7. 83 (1H, dd, 98 J=2
.2, 8. 6H ), 7. 91(1H d J=2. 2H ), 8. 12 ( 1H s ) . IR(KBr)
cm 1: 1658R (%808, chS07,336289,326364.1648, 1604, 1519.

Mass m/z: 271 (M%) .

Example 51
Preparation of
4-aminomethyl-2-isobutyl-6- (4-methyl-phenyl)-2H-
pyridazin-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: 207.4-209.4C (dec.)
'H NMR (400MHz, DMSO-ds)d:
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 (2H, s), 7.34(2H, 4, J=8.1 Hz),
7.80(2H, d, J=8.1 Hz), 8.26(1lH, s).

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



Mass m z:

404 (M+) , 406 (M+) . Exanple 78 Preparation of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- ( 3- chl or o- 4net hoxyphenyl ) - 2-i sobut yl
-2 yridazi n-3-one Fol |l owi ng the procedure of Exanple 1(10),

6- (3- chl or o- 4- met hoxyphenyl ) - 2-i sobut yl -4

met hanesul f onyl oxy- net hyl - 2H- pyri dazi 33-one and di et hanol ami ne were

reacted to yield the title conpound as a yellow oil (yield: 79.6%. 1H
NMR(400MHz, CDC13)8: 0.96(6H, d, J=6.6 Hz), 2.28-2.39(1H, m, 2.71(4H,

J=4.9 Hz

s ), 4.07(2H, d, J=7.4 Hz), 6.98(1H, d, J=8.8 Hz), 7.68(1H, dd, J=1 .
. 7. 72(1H s), 7.85(1H d, J=2. 1 H ) . Exanple 79

7 H )

t,

) , 3.66( 4H t, J=4. 9 H ), 3. 70(2H s), 3. 94 ( 3H

Preparati on of 4-N, N-bi s(2-hydroxyethyl)am nonet hyl -6-(3-chl oro-4
met hoxypHergnnle-3%obut yl - 2H pyri dazi n- 3-one hydrochl ori de Fol | owi ng t he
procedure of Exanple 4, 99
4- N, N- bi s(2- hydtmspestatyddramhonet hyl - 6- ( 3- chl or o- 4met hoxyphenyl ) - 2-i sobut y
-2H pyridazi n-3-one was reacted to yield the title conpound as a col orl ess

crystalli ne powdefl ,(3+alydBik idhopaii? ty higampbiort me 153l 62 1 530BCE 1 H NVR

( 400MHz,

DVSO- d6) 8:
6~ (4-methylphenyl)-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl)-2H
-pyridazin-3-one and 2-amino-1,3-propanediol were reacted to
yield the title compound as colorless needles (yield: 83.7%).
Melting point: 134.1-135.2%C
'H NMR (400MHz, CDCl;)8&:
0.97(6éH, 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, J=1.0Hz), 4.07(2H,
d, J=7.3 Hz), 7.26(2H, 4, J=8.1 Hz), 7.71(2H, 4, 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)amino-methyl-2-isobutyl-
6- (4-methylphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

4-N- (1, 3-dihydroxypropan-2-yl)aminomethyl-2-isobutyl-6- (4~

8, 8



5(6H, d, J=6.6 Hz), 2.23-2.34(1H, nm), 3.34(4H, t, J=5.1 Hz), 3.83(4H t,
1 Hz), 3.94(3H, s), 4.04(2H, d, J=7.1 Hz), 4.44(2H, s), 7.28(1H, d,
&Hz), 7.85(1H, dd, J=2.4, 8. 6 Hz} , 7. 94 ( 1H d, J=2 . 4 Hz )
%5 ('1H, s ) . IR(KBr) cm1: 1652, 1607, 1508, 1421, 1293, 1062. Mass
z: 391 (Mk-H-0) Exanple 80 Preparati 8n of

6- (3-chl or o- 4- net hoxyphenyl ) - 4- di et hyl am nonet hyl - 2i sobut yl - 2H pyri dazin-3
-one Followi ng the procedure of Exanple 7,

6- (3- chl or o- 4- net hoxyphenyl ) - 2-i sobut yl - 4met hanesul f onyl oxynet hyI 2H pyri da
zin-3-one was reacted to yield the title conpound as a_yello (yleld
84.80). 1% NNFERIRIVL, - Bhagy sla piy ?ﬂ?ed”qg—%?%9¥ﬁ§ tg, %1e§33§%3

2.35(6H, s), 3.50(2H, s), 3.95(3H s), 4. 07(2H d, J=7. ZL—E 6. 99(1H d,
J=8. 6 HHitle. qcmeqmndoms gehonless giepgles 7(gpetdH %F; 79 100 Hz )
. Exanpl e 81 Preparation of

6- ( 3- chl ofel Himethokyphehdl )241 98 n@€hyl anmi nonet hyl - 2i sobut yl - 2H pyri dazi n- 3
-one hydrochl oride Foll ow ng the procedure of Exanple 4,

6- ( 3- chl oHo NMRNEECOdphEMAO-d4) At met hyl ami nonet hyl -

i sobutyl - 2H- pyri dazi n-3-one was reacted to yield the title conpound as a
white solidQyd®ld, 6D. 4B96. M) ng PR - 3R03H 6-014. 3G 1BV  400MHz,
DMSO-d5) 8: 0.95(6H, d, J=6.8 Hz), 2.22-2.34(1H, nm), 2.81(6H s), 3. 94
(3H, s) , 43.00(2H, k) J=F.40H3.78 W7 n{)2H,4 02 (21, 28, (I+.H,HJ=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 ) .

| RCKBr) cm 1. 2196627, 56085,4608H, 1289), T064. (2Mass, ni=z8 . B4%)(,M#) 81 (351 (M)
Exanpl e 82

oo

.9
=5,
=8

am

d, J=8.1 Hz), 8.38(1lH, s).

IR(KBr) cm™': 3392, 1652, 1610.

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)-2H
-pyridazin-3-one and methylamine were reacted to yield the
title compound as a slightly yellow oil (yield: 94.5%).
'H NMR (400MHz, CDCl;)3d:
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, 4, J=1.2 Hz), 4.07(2H,
d, J=7.3 Hz), 7.26(2H, 4, J=8.1 Hz), 7.67(1H, t, J=1.2 Hz),
7.71(2H, 4, J=8.1 Hz).
IR (Neat) cm™: 3317, 1652, 1607.

Mass m/z: 285 (M").



Preparation of

6- (4-fl uoro-3-net hyl phenyl ) - 2-i sobutyl -4-(4-nmethyl -1

pi per azi nyl ) nmet hyl - 2H pyri dazi n- 3-one 1) Preparation of ethyl
2-eh€oxycarbonyl-4-(4-fluoro-3-nethy|phenyl)-2-hydroxy 101
4-0

but anoat e

5-acetyl -2-fl uorotol uene was reacted

Fol | ow ng the procedur% of Exanple 1(3),
t’8 yield the title conmpound as pal e

yellow prisns (yield: 95.90). 1H NMR(400MHz, CDC13)b: 1 .30 (6H, t, J=7.1

Hz) , 2.33 (3H
4H, q, J=7 . 1

d, J=1 .7 Hz) , 3.79 (2H, s) , 4. 29 ( 1H s ) , 4 . 31 (
Hz) , 7. 08 ( 1H dd, J=8 . 8, 8 . 8 H) , 7.78-7. 85 (2H,

m . 2) Preparation of 4-carboxy-6-(4-fluoro-3-nethylphenyl)

2H pyri dazi n- 3-

one Foll ow ng the procedure of Exanple 1(4), ethyl

2-ethoxycarbonfl-4-(4-fluoro-3-nethy|phenyl)-2-hydroxy-4oxo-butanoate was

react ed tExgme
(yield: 88.90).

@ Phe title conpound as a pale yellow crystalline powder
Melting point: 213.6-214.3C 1H NVR(400MHz, DWVSO d6)8: 2.51

(3H, d, J=1.7 Heyepagalbom1¢f dd, J=9.1, 9. 1 Hz) , 7.77-7.81(1H m,
7.89(1H, d, J=7.3 Hz), 8.49(1H s),

2-isobutyl-4-methylaminomethyl-6- (4-methylphenyl)-2H-
pyridazin-3-one hydrochloride

Following the procedure of Example 4,

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

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

colorless needles (yield: 97.5%).

Melting point: 198.3-201.0C

4 NMR (400MHz, DMSO-de)d:

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

Following the procedure of Example 8(4),

2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2H
-pyridazin-3-one and 2-aminoethanol were reacted to yield the

title compound as a slightly yellow oil (yield: 80.3%).



13. 99 (1H, br) . 3) Preparation of 6-(4-fluoro-3-nethyl phenyl)-4-nethoxy
car bonyl - 2H pyri dazi n- 3-one Foll owi ng the procedure of Exanple 1(5),
4- car boxy- 6- (4-fl uoro- 3-net hyl phenyl ) - 2H pyri dazi n- 3- one 10Z was reacted
to Qeld the title conmpound as a pale yellow crystalline powder (yield:
76.8% . 1H NMR (400MHz, CDC13) 8. 2 .85 ( 3H, d, J=2 . O Hz) , 3. 99 (
3H, s ), 7. 10 ( 1H, dd, J=8 . 9, 8 . 9 Hz), 7.58-7.62(1H, m, 7.60(1H,
d, J=7.3 Hz), 8.31(1H, s). 4) Preparation of
6- (4-fl uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4 net hoxycar bonyl - 2H pyri dazi n- 3- one
Fol |l owi ng the procedure of Exanple 1(6), '
6- ( 4- f | uoHo NBREONIHzhe BFIC)1s 26 met hoxycar bonyl - 2H pyri dazi n 3-one was
reacted to yield the title conpound as pale yellow prisns (yield: 86.30 .
Mel ting poi ®t..9876H- 73. SIS6L8 NVR /(4002 . XDGER) 18, (% R 6HL, &) 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 Bz 94(2H; .t,10=5.1HHzdd, 3398 (2H3, t, J=5.1 Hz), 3.82(2H, d,

J=1.2 Hz), 4.07(2H, 4, J=7.3 Hz), 7.26(2H, 4, J=8.1 Hz),

7.68(1H, s), 7.70(2H, d, J=8.1 Hz).

IR (Neat) cm™': 3429, 1652, 1601, 15109.

Mass m/z: 315(M").

Example 57
Preparation of
4- (2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-
methylphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N- (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: 190.8-191.9C
'H NMR (400MHz, DMSO-de)8:
0.94(6H, d, J=6.6 Hz), 2.20-2.31(1H, m), 2.37(3H, s),
3.12(2H, t, J=5.4 Hz), 3.70-3.76(2H, m), 4.02(2H, d, J=7.3
Hz), 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



8.8 Hz), 7.57-7.65(2H, m, 8.21(1H, s). 5) Preparation of

4- car boxy- 6- (4-fl uoro-3-net hyl phenyl ) -2 isobutyl - 2H pyri dazi n- 3- one

Fol @owi ng the procedure of Exanmple 1(7),

6- (&= f 1 uor o- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hoxycar bonyl -

- pyridazin-3-one was reacted to yield “he title conpound as pal e yel |l ow
needles (yield: 90.09%. Mlting point: 129.3-132.1C 103 1H NMR (400Hz,
CDC13) b: 1.02(6H, d, J=6.8 Hz), 2.33-2.44(1H, m, 2.37(3H, d, J=2.0 Hz )
4 . 21(2H d J=7 . 3Hz) , 7. 13 ( 1H, dd, J=8 . 8, 8. 8 Hz ) , 7 .
64-7 . %ﬁa , 1H, s ) . IR(KBr) Cm1: 1742, 1636, 1537,
1422, Nhss n1z Pr ?%ﬁ%o % Preparati on of

6- (4-fl uoro- 3- neth | phenyl ) - 4- hydr oxy- neth | - 2-i spobut -ZFFpgrlda2|n 3-one
Fol | owi ng t he protEurEet tPuEeaprErarsd L “Fipérazinyl net

4- car boxy- 6- (4- quoro 3- rrethyl phenyl ) -2-isobutyl - 2Hpyri dazi n- 3- one_was
reacted to yieldbabietyité=el %owpb@h@pla@m%mﬁh enyieenlBsPyyidpain2d-70 .

Mel ting point: 107.4-110.4C 1H NVR(400MHz, CDCL3)b:
one

1) Preparation of ethyl
2-ethoxycarbonyl-2-hydroxy-4- (4-trifluoromethylphenyl) -
4—oxo—butahoate
Following the procedure of Example 1(3),
- (trifluoromethyl) acetophenone was reacted to yield the
title compound as pale yellow crystals (yield: 80.8%).
'H NMR (400MHz, CDCl;)8:
1.30(éH, 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(2H, 4, 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-
one
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



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,
8.8 Hz), 7.56-7.65(3H, m . IR (KBr) cm1: 3401, 1658, 1648, 1618,

160 1501 . Mass mz: 290 (M+) . 7) Preparatlon of
6- (4 fl uor o- 3- et hyl phenyl ) - 2- |sobutyl
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3 one 104 Fol l ow ng the procedure
of Exanple 1(9),
6- (4-fl uoro- 3- net hyl phenyl ) - 4- hydr oxynet hyl - 2-i sobut yl - 2Hpyri dazi n- 3- one
was reacted to yield the tit]le conpound as col orl ess nee Ieg (yield:
91.4% . Mel t4ﬁ@e1{dwhy¢a1111q%lﬂ7§iﬁﬁ#W%@%M}‘@ﬁ&?s¥ B799 (6H, d,
J=6.8 Hz) , 2.29-2.40 (1H, m , 2.36 (3H, s) , 3.17 (3H, s) , 4.08 (2H, d,
J=7. 6 HPyridmz2in{ignel, J=1.5 Ft) ) 7 09 (1H, dd, J=8.9, 8.9 Hz) ,
7.56-7. 69 (2H, m , 7.75 (1H, t, J=1 Hﬁéf | R (KBr cn}l 1656, 1611,
1505, 1354, 116®1lmsngrthe 39 qadyre & Mrapakratl
6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobutyl - 4(4- net hyl - 1- plpera2|nyl)nethyl 2Hp
yrlda2|n -B~ameo &30y 4+ Ow gt 1t hEl wo noeete gl pieExhhplé-pyndjazin-3-one

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f onyl oxy
- met hyl - 2k Pyt d slazé d- So onee AadtHe net bié pepepazndea ses bighatyedel oyi el d t he
title conpound as a slightly yellowoil (yield: 79.1%. 1H NVR (400MHz,
CDC13) 8:cHyd8{bHnd, pdwdeB Hz)eld: 298259D(1H, n), 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(2H, G \dElddditds, CRA68H dd, J=8.8, 8.8 Hz), 7.58(1H ddd, J=2.0,
4.9, 8.8 Hz), 764(1H dd, 105
4.02(3H, s), 7.75(2H, d, J=8.2 Hz), 7.95(2H, d, J=8.2 Hz),
8.39(1H, s), 11.69(1H, br).
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-methoxy-carbonyl-6- (4-trifluoromethylphenyl) -2H-
pyridazin-3-one was reacted to yield the title compound as
yellow crystals (yield: 82.2%).
'H NMR (400MHz, CDCls)3:
1.00(6H, d, J=6.6 Hz), 2.32-2.43(1H, m), 3.99(3H, s),
4.15(2H, d, J=7.2 Hz), 7.74(2H, d, J=8.4 Hz), 7.93(2H, d,
J=8.4 Hz), 8.12(1H, s).
IR (Neat) cm™: 2961, 1746, 1670, 1327, 1115, 1068.

Mass m/z: 354 (M').



J=2.0, 7.3 Hz), 7.73(1H, t, J=1.5 Hz). IR(Neat) cm 1: 1652, 1609, 1503.

Mass mz: 372 (M+) . Exanple 83 Preparation of

6- (& f | uoro- 3-net hyl phenyl) - 2-i sobutyl - 4- (4- net hyl - 1pi per azi nyl ) net hyl - 2H-p

yri @azi n- 3-one di hydrochl ori de Follomnng t he procedure of Exanple 4,

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2- |sobutyl 4- (4- et hyl - lplpera2|nyl)nethyl-2H-p

yridazin-3-one was reacted to yield the title conpound as colorless prisns

(yield: 95.9%. Melting point: 234.8-237.4C (dec.) 1H NMR ( 400MHz,

DVSO-ds) 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 1l: 1660, 1609, 1504 . Exanple 84 Preparation of

6- (4-f 1 uoP b- Brapahgtphrngk) - 2-i sobut yl - 4nmet hyl ami nonet hyl - 2H pyri dazi n- 3- on

e Follow ng the procedure of Exanple 9(4), 106

6- (4- | uor o- 3=rerhpkyhanyspbRtiydotat P tarslnaresmetompeyve) MAH2H pyri daz

in-3-one was reacted to yield the title conpound as a pale yellow oil

(yield: 9y2WaziaH3INWMRe( 400MHz, CDC13) 8: 0.98(6H, d, J=6.8 Hz), 1.65(1H,

br), 2.29-2.42(1H, m), 2.34(3H, d, J=1.7 Hz), 2.51(3H, s), 3.77(2H d,

J=1.2 Hz), 4 . B3Fllolbhgdthd=PBroc8dtire) of Examp¥e(11M),dd, J=8 . 8, 8 . 8

Hz ) , 7.54-7.63(2H, m), 7.64(1H, t, J=1.2 Hz). IR (Neat) cnl 1 : 3306,

1653, 160%-13560¥tylMasmeihaxy3@3bohl] - 6-EAanpli¢ 186 rBmethydphenydf) -2H

6- (4-f 1l uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4net hyl am nonet hyl - 2H- pyri dazi n- 3- on

e hydrochlgyidaakohlowbng Wwhe peaceddr ecofyiEtdnphe 4itle compound as

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hyl am nonet hyl 2H pyri dazi n- 3- on

e was reagbedriasyi ehdethectiblse (gaepaundiassgql orless prisnms (yield: 86.60
Mel ting point: 196.8-199.7C 1H NVR(400MHz, DMSO-d6)8: 0 . 93 ( 6H, d, J=6

8 Hz ) Megtinégpglnt311@41er@b o - 32 (3H s), 2.65(3H s), 4
. 02 ( 2H, d, Hz ) 4712 ( 2H s), 7. 31 ( 1H dd, J=8.5, 8.
Hz), 7. 123, M?‘%Ol\'ﬁz, 7C]§@I3 $85(1H, m, 8.32 (1H s)
1.03(6H, d, J=6.6 Hz), 2.34-2.45(1H, m), 4.25(2H, 4, J=7.2 Hz),
7.78(2H, d, J=8.2 Hz), 7.99(2H, d, J=8.2 Hz), 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-
pyridazin-3-one was reacted.to yield the title compound as

colorless fine-needles (yield: 28.1%).

Melting point: 145.8-146.5C



10l IR(KBr) cm 1: 2722, 1652, 1615, 1505. Exanple 86 Preparation of

4- (4- benzyl - 1- pi perazi nyl ) net hyl - 6- (4-f 1 uoro- 3net hyl phenyl ) - 2-i sobutyl -2Hp
yrigazi n-3-one Fol |l owi ng the procedure of Exanple 1(10),

6- (& f 1 uor o- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f onyl oxy

-met hyl - 2H pyri dazi n- 3-one and 1- benzy3bi perazine were reacted to yield the
title conpound as a pale yellowoil (yield: 98.6% . 1H NVR (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 (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, GHAMRIEMMHZ, DGO k), 7 . 63 ( 1H dd, J=2 . 4, 7. 2 H ) , 7
. 72 ( 1H, s ) . IR(Neat) cm1 . 1652, 1608, 1505. Mass m z: 448 (M)
Exanpl e 87 F@e@%t@ﬁjdnJeﬁ.BHz),2.30—2.41(1H,m),2.96(1H,t,J=5;9H2),

4- (4-benzyl - 1- pi perazi nyl ) net hyl - 6- (4-fl uor o- 3net hyl phenyl )-2-i sobutyl -2Hp
yri dazi n- 3- ohel di by dd,ofHT of Hde, 4 . 7808HFAB)} dwilng, bheé Hrockdifr-€/ of4 Btanpl e 4,
4- (4-benzyl - 1- pi perazi nyl ) net hyl - 6- (4-fl uor o- 3- met hyl phenyl

- 2-i sobutyl -mH pyridezi,nd3- oae. nagzyeacted to yield the title conmpound as
colorless needles (yield: 95.3%. Melting point: 259.1-263.1C (dec.) 1H NWR
(400MHz, DNBRBEG) cB1:03338 (1dH, d.59%656 1388 HA )31, 207A7-28. 2 9 ( 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 n),
8.35(1H, bysprepRraikBoh em 1: 1660, 1618, 1612, |453. Exanple 88
Preparation of

4- di met hyl amiznq it 16-4(4Arefdhsieuiriniylaiemsdh)y12--sebut yl - 2H- pyri dazi n- 3-
one Follow ng the procedure of Exanple 7,

6-(4-fl uom%-lm%n_»amlem@méh)enérli) sobuyh dEptihaneswls onyl oxymet hyl - 2H pyri daz
in-3-one was reacted to yield the title conpound as a slightly yellow oil

(yield: 96.4% Following the procedure of Example 1(9),
4-hydroxy-methyl-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—123.8%C

'H NMR (400MHz, CDCls)8:
0.99(6H, d, J=6.6 Hz), 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, 4, J=8.2 Hz),
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-
isobutyl-6-(4-trifluoromethylphenyl)-2H-pyridazin-3-one

Following the procedure of Example 1(10),



1H NWVR (400MHz, CDC13) 8: 0.98(6H, d, J=6.8 Hz), 2.28-2.39(1H, nm), 2.35(3H,
d, J=2.2 Hz) , 2.56 (6H, s) , 3.50 (2H, d, J=1 .2 Hz) , 4. 07 (2H, d, J=7.
3 F%B , 7. 07 (1H, dd, J=8. 9, 8. 9 Hz) , 7. 59-7. 67 (2H m , 7.74 (1H
i t, J=1.2 Hz). IR(Neat) cm 1: 1652 1608, 1506. Mass niz: 317 (M)
Exanple 89 Preparation of

4- di met hyl am nonet hyl - 6- (4-f|uoro-3-nethy|phenyl)-2isobuty|-ZFprridazin-3-
one hydrochl oride Follow ng the procedure of Exanple 4,

4- di met hyl - am nonet hyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 2i sobut yl - 2H- pyri dazi n-3
-one was reacted to yield the title conpound as col orl ess needl es (yield:
97.20 . Mtisegupplné-meoBage2e3fouyipkMVRIRYA0OMYA - DVBO 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=7.0
Hz) , 4.30t2k¢ls¢romeﬁbylpmed§l)32§—py®ideziO~HZOﬁe,amd.téﬂt?butwﬁ ( 1H m

, 7. 85 (1IH mM , 8. 51 ( 1H, s) . IR(KBr) cm1l: 1648, 1608, 1507.
Exanpl e 9D-Pippaeaihenapboxylate were reacted to yield the title

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl 6- (4-fl uor o- 3- net hyl phenyl ) - 2-i sobut yl -
2H—pyridazbmp8undn9sFalyemﬂbg phée pradeédur 83ob3Exanpl e 1(10), 110

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f onyl oxy

- met hyl - 2Hs pyvir de@inm 3, omec a)@ :di et hanol ami ne were reacted to yield the
title conpound as a sllghtly yellow oil (yield: 91.5%. 1H NVR ( 400MHz,

CDC13) 8: 0.99(6H, d, J=6.6 Hz), 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,
d, J=7.4 Hz), 7.72(2H, d, J=8.2 Hz), 7.84(lH, s), 7.94 (2H,

d, J=8.2 Hz).

Example 59
Preparation of
2-isobutyl-4-(l-piperazinyl)methyl-6-(4-
trifluoromethylphenyl)-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 2,

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

(d-trifluoromethylphenyl)-2H-pyridazin-3-one was reacted to

yield the title compound as a colorless crystalline powder

(yield: 95.0%).

Melting point: 210.8-212.57C

'H NMR (400MHz, DMSO-d¢)8:

0.96(6H,d, J=6.6 Hz), 2.22-2,35(1H, m), 3.12 (4K, br), 3.30 (4H,

t, J=5.2 Hz), 3.92(2H, s), 4.05(2H, 4, J=7.1 Hz), 7.84(2H,



0.97(6H, d, J=6.8 Hz), 2.27-2.40(1H, 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.

) . 07 (2H d, J=7 . 6 Hz) , 7. 07 ( 1H dd, J=8 . 9, 8
7.69 1H, ddd, J=2.2, 5.1, 8.9 Hz), 7.64(1H, dd, J=2 . 2, 7 . 3 Hz
71 ( 1H, s ) . IR(Neat) cm1: 3391, 1884, 1371, 1505. Mass m z:
(M+-H20) . Exanple 91 Preparation of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (4f | uor o- 3- net hyl phenyl ) - 2-i sobut yI -
2H pyri dazi n- 3-one hydrochl oride Foll owi ng the procedure of Exanple 4,
4-N,N—bis(2-hydroxyeth¥l)aninoneth | - 6- (4-11 uoro-3net hyl phenyl ) -2-i sobutyl -
2H pyri dazi & 398Re3wWHE) r ehct BtRH0 i dF8 -Lh8Z0 i t§ e2 2 bHpod as slightly

yel | ow needl es (yiehd: 92. 4% . NbltingFEoint: 155. 1- 157. 3C | 11 1H NWMR
(400MHz, IDMEBI5)Cr8: : 019466H. 688, JX828, H2}252. 2063-31(1H, m), 2.32(3H, d,
J=1.2 Hz) , 3.35 (4H, br, overlapped with H20) , 3. 82 (4H, br) , 4 .02
(2H, d, Me&S8mHR): 3WMBO)(2H, s) , 5.37 (2H, br) , 7.30 (1H dd, J=9.0, 9.0
Hz), 7.78(1H, ddd, J=2.0, 4.9, 9.0 Hz), 7. 8 ( 1H dd, J=2 . 0, 7. 3 Hz
) , 7. 71 ( 1H s ) . IR(KBr) cm1: 3281, 1655, 1606. Exanple 92
Preparati on of 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl -4-(piperidino)

met hyl - 2Hpanp dazé M- 3- one 6- (4- Fl uor o- 3- net hyl phenyl ) - 2-i sobutyl -4

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one (80 ng, 0.22 nmol) and

pi peri di ne (55 pppdrHSiomod) were dissolved in ethanol ( O . 5 n) , and
the m xture was heated at 80C for 1 hour under stirring. The sol vent was
distilled of f. Jthesdiest gled was-mietth §1-ed-bypprepanpl | vieethyh-bayér

chromat ography on silica gel [devel oping solvent: chloroforn nmet hanol
(10/1)] to yielgkihpudidhercpposngl ps2R-5Yi ghétinystdbow oil (73 ng, 94.00)
. 1H NVR(400MHz, CDC13)8: 0.98 (6H, d, J=6.9 Hz) , 1 .45-1.53 (2H, m , 1.
61- 1. 68 (4H, M11oWing26h& prddeduddl o Exadple3b((0BH, 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, fkhsobutyl—4fmethanesulfonyloxymethyl—6—(4—
trifluoromethylphenyl)-2H-pyridazin-3-one and
1-methylpiperazine were reacted to yield the title compound as
a yellow oil (yield: 81.1%).
'H NMR (400MHz, CDCls)$&:
0.99(6H, d, J=6.6 Hz), 2.30-2.41 (1H, m), 2.33(3H, s), 2.53 (4H,
br), 2.63(4H, br), 3.60(2H, s), 4.10(2H, d, J=7.2 Hz), 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-l-piperazinyl)-methyl-6-(4-
trifluoromethylphenyl)-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,

2-isobutyl-4- (4-methyl-l-piperazinyl)methyl-6-(4-



112 J=8 . 9, 8. 9 Hz ) , 7. 59 ( 1H ddd, J=1 . 7, 4. 9, 8. 9 H ) , 7
. 65 ( 1H, dd, J=1.7, 7.3 Hz) , 7.76 (1H, t, J=1.5 Hz) . IR(Neat) cm:

165 1616, 1506. Mass nmfz: 357 (M+) . Exanple 93 Preparation of

6- (# f 1 uor o- 3- net hyl phenyl ) - 2-i sobut yl - 4- (pi peri di no)

met hyl - 2H pyri dazi n- 3- one hydrochl ori & Fol | owi ng the procedure of Exanple
4, 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4-(piperidi no)net hyl

-2H pyridazi n-3-one was reacted to yield the title conmpound as slightly
yellow prisnms (yield: 90.7%. 1H NVR (400MHz, DMSO-dE) 8: 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(8H fkyoromgshglp2é¢nyl) H‘BYBBdQZAB(EFPnﬁ)Waﬂ.B?F?FﬁddFoJ: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¢14l d myhe 8 59(d HompoundR AKBO) ogrheEs F33kes1652e146188 - 8505, 1433
. Exanpl e 94 Preparation of

6- (4-fl uaner Bingt byipbenghd- 2-252baiGyI - 4- (nor phol i no)

met hyl - 2H pyri dazi n- 3- one 113 Foll owi ng the procedure of Exanple 92,

6- (4-f | uorp-~gsrRs doMphemMde-2dd)$ebut yl - 4net hanesul f onyl oxynet hyl - 2H- pyri daz
i n-3-one and norpholine were reacted to yield the title conpound as a
slightly yelé%g@sﬁ, &y irekds 197) ,49. 2214, DOR(MORM2,. 7CDCH3)s8:, .19B(BH, 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, Jml. 2 58)4u3pfS( 4Hsstiomw) 4., 6. d%(2H, & J97.£2H) , 0. =RH,3 Hz)
7.09 (1H, dd, J=8.8, 88 Hz ) , 7. 58 ( 1H ddd, J=2 . 0, 4. 9, 8. 8 Hz
) o 7. 64 (g1l3_dd 111%)2 8.90 %y, 3, H=9.0 Hz), 8.2l sf. J=1 . 5 Hz )

| RCNeat) cm1: 1659, 06, '1503. Mass mz: 359 (M+) . Exanple 95

Preparati oR (Rhr§- A-1.| wyax,3-1reidy leny|1)32%,i sioms ylrdeq nor phol i no)

met hyl - 2H- pyri dazi n- 3-one hydrochl ori de Fol |l owi ng the procedure of Exanple
4, 6-(4-fﬁgggom92qeghguﬂhpnyl)-2-isobutyl-4-(nDrphoIino)nethyl

-2H pyridazin-3-one was reacted to yield the title conmpound as col orl ess
prisns (yield: 92.40). Melting point: 215.4-216.6C 1H NVR ( 400MHz,
DVSO-d6) 8: 0.94(6H, d, J=6.6 Hz), 2.19-2.30(1H m, 2.32(3H s),

Example 62
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-
trifluoromethylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-
trifluoromethylphenyl)-2H-pyridazin-3-one and diethanolamine
were reacted to yield the title compound as a yellow oil (yield:
79.5%) .
'H NMR (400MHz, CDCls)$:
0.98 (6H, d, J=6.6 Hz), 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



r 114 3.21 (2H, br) , 3.79-3. 98 ( 6H mM , 4 .02 (2H, d, J=7.3 Hz) ,
4.33(2H, brs), 7.30(1H, dd, J=9.0, 9.0 Hz), 7.74-7.79(1H, m , 7 . 81-7 .
86 I1H m , 8. 56 ( 1H, brs ) . IR(KBr) cm1: 2392, 1647, 1607. Exanple
96 eparation of 4-am nomet hyl - 6-(4-fl uoro-3-net hyl - phenyl ) -2-i sobut yl
-2H pyridazi n-3-one 1) Preparation of 84
6- (4-fl uoro- 3-net hyl phenyl ) -2-i sobutyl -4
pht hal i m donet hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple
24(1), 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl -4-nmethanesul f onyl oxy
-nmet hyl - 2H pyri dazi n-3-one was reacted to yield the title conpound as
slightly yel | o/rrrafasiqyief d: 93.70). Melting point: 181.2-187.2C 1H
NVR(400MHz, CDC13)8: 0. 98 (6H, d, J=6. 6 Hz) , 2.29-2.40 (1H, m , 2.30
(3H, s) , 4 . OFN, PHisl(2dwdrogyehyl) aminogatiy P+ -5s9butyl-6914¢ 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, mMxrifl @QdhdF{Ribhenyl | RE{KByyidazin-3720¢ | 656, 1619, 161l
Mas s z : 419 (M ) . 2) Preparation of
hydrochloride '
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-
trifluoromethyl-phenyl)-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 58.2%).
Melting point: 134.9-135.4C
'H NMR (400MHz, DMSO-dg)$:
0.97(6H,d, J=6.6 Hz), 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™: 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~
trifluoromethylphenyl)-2H-pyridazin-3-one was reacted to

yield the title compound as a yellow oil (yield: 80.7%).



W5 4-am nonet hyl - 6- (4-fl uoro- 3- net hyl - phenyl ) - 2-i sobut yl 2H pyri dazi n- 3- one
Fol | ow ng the procedure of Exanple 24(2),

6- (4 f | uor o- 3- net hyl phenyl ) - 2-i sobut yl - 4- pht hal i m donet hyl 2H pyri dazi n- 3- on
e reacted to yield the title conpound as a slightly yellow oil (yield:
99.60). 1H NMR (400MHz, CDC13) 8: O. B ( 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. 8H ), 7. 64 ( 1H dd, J=2 . 1, 7. 4 Hz)

, 7. g{ : 2 H ) . IR(Neat) cm1: 3372, 3301, 1655 1605,
1504. Nhs |ﬂMﬁ<%ﬁﬁMH4ﬁﬁCDCE&§ﬁple 97 Preparation of

4- am nomet hyl - 6- (4-f 1 uor o- 3- net hyl - phenyl ) - 2-i sobutyl -2H pyri dazi n-3-one
hydrochloridé.$%[$ﬁwmng=ﬁhéIb&bc%d@lEQcAOE&Eﬂmbe24§6(6H,S),3-51(2H,

4- am nonet hyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 2-i sobut yl - 2Hpyri dazi n- 3- one was
reacted to ydeldelt.lizeHt)t | €. tOPpOUR] ds7cdlBz] esk. Teet, ed, (&l 4:H29. 8%) .
Melting point: 217.5-220. y (dec.) r 116 1H NMR ( 400WMHz, DWVSO-dr,) 8:
0.93(6H, d, 783 61Hz), 2=2042H30( 1H, oM 2H2.832(038,.2dHz)=1. 7 Hz) , 4. 01 (2H
d, 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, J=2 . 1, 4. 9, 9. OHz ), 7.83 (1H, dd, J=2.1, 7.4
Hz) , 8.28 (1H, s) . IR (KBr) cm 1: 2960, 2927, 2872, 1656, 1614, 1507 .
Exanpl e 98Bx&mepar abi on of

4-di et hyl am nomet hyl - 6- (4-f1 uor o- 3net hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n- 3-0
ne Fol |l ow ng thergpacedior of Exampbeh9ldhinomethyl-2-isobutyl-6-(4-

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4net hanesul f onyl oxynet hyl - 2H pyri daz
i n-3-one and dl@fbfl@ﬁt@ﬁeﬂﬁyﬂphéﬁyl¢d2H9pyrﬂﬁgzih83Lbhbe conpound as a
slightly yellow oil (yield: 94.70

hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl~2-isobutyl-6-(4-trifluoromethylphenyl
) -2H-pyridazin-3-one was reacted to yield the title compound
as pale yellow flakes (yield: 93.0%).
Melting point: 242.2-242,3C
'H NMR (400MHz, DMSO-de)8:
0.97(6H, d, J=6.6 Hz), 2.25-2.36(1H, m), 2.83(6H, s), 4.07 (24,
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(1lH, s).
IR (KBr) cm™': 2963, 1646, 1606, 1321, 1115, 1069.

Mass m/z: 353 (M%)

Example 66
Preparation of

- (4-biphenylyl)-4-(4-tert-butoxy—-carbonyl-1-



1H NVR (400MHz, CDC13) 8: 0 . 98 ( 6H, d, J=6 . 8 Hz ) , 1 . 07 ( 6H, t,
J=7 . 1 H ), 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 (2H, d, J=7.5 Hz) , 7.
08 H dd, J=8. 9, 8.9 Hz), 7.60(1H, cddd, 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: 1652, 1609, 1506.
Mass mz: 345 (M+) . Exanple 99 117 Preparation of

4-di et hyl am nonet hyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 2i sobut yl - 2H pyri dazi n- 3-0
ne hydrochl oride Foll owi ng the procedure of Exanple 4,

4-di et hyl am nonet hyl - 6- (4-fl yar o- 3- net hyl.phenyl ) - 2-. yi_

- 2H pyri dazi n- ?—W%(yﬁéé‘betﬁwqt%—ﬁseq@dl%e% tqkéric%ar%l%n% % sl | ghtly

yel | ow needl es (yield: 70, 1°/LQ. Mel ting point: 154.3-157.3C 1H NMR(400MHz,
CDC13) 8: 10 Prgpyragiony oh=8thyls 1y )" 1. 2 9 (6H t, J=7 . 2 HZ ) , 2.
2 0-2 . 30 ( 1H, , 2. 32 ( 3H d, J=1. 3..,09-3 . 25 ( 4H m
. 4 . 03 ( 2+t(%rgzﬁh@@w¥&}l-é:9%%%¥¥06Fb923365%9§?f93§6€1H, dd, J=9.0, 9.0
Hz ), 7. 80 ( 1H ddd, J=2 . 0, 4. 9, 9. OHz ), 7. 87 ( 1H, dd, J=2
. 0, 7.3dbutmgmue, t, J=1.5 Hz). IR(KBr) cm1: 2559, 2491, 1652, 1613,
1507. Exanple 100 Preparation of '

4- (4-tert - but oxBaladrdyoryd -thei pregedyr g et Njxamriaft (ot o- 3- met hyl phenyl ) - 2-
sobutyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple 1%%0),

6- (4-f | uot-eeSe et Hyl phenyl )was i reastisd -0 idighddq fdiyeokpmpound as

-met hyl - 2H-pyri dazi n-3-one and tert-butyl 1-piperazine-carboxylate were
reacted taoyoelass hélake$e(xzbﬁb@un3a§%g-sl ightly yellow oil (yield:
97.50). 118 1H NMR (400MHz, CDC13) 8: 0.98(6H, d, J=6.6 Hz), 1.46(9H,
S), 2.28-12AO{dy, point 2. 86(BHB8A3°CI=1.7 Hz), 3.50(4H, t, J=4.9 Hz),
3.58(2H, d, J=1.0 Hz), 4.08(2H, d, J=7.3 Hz), 7.09(1H, dd, J=8.9, 8.9 Hz )
, 7 . 58 (g NeRr dosbMe=2 cpLs)4:. 9, 8. 9 Hz ) , 7. 63 ( 1H dd, J=2 . 0,

7.3 Hz), 7.75(1H s). IR(Neat) cm 1: 1695, 1652, 1608, 1506. Exanple 101
1.31(6H, £, J=7.1Hz),3.87 (2H, s), 4.32 (4H, q, 7.1 Hz), 7.41 (1H,
tt, g=1.4, 7.2 Hz), 7.48(2H, dd, J=7.2, 7.2Hz), 7.63(2H, d,
J=7.0 Hz), 7.70(2H, d, J=8.6 Hz), 8.04(2H, d, J=8.6 Hz).

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: 20.2%).
Melting point: 299.7-300.8%C
'H NMR (400MHz, DMSO-de)8:

7.40(1H, t, J=7.4 Hz), 7.49(2H, dd, J=7.4, 7.4 Hz), 7.74(2H,

d, J=7.2 Hz), 7.82(2H, d, J=8.4 Hz), 8.03(2H, d, J=8.4 Hz),



Preparation of

6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobutyl - 4- (1pi perazi nyl ) net hyl - 2H pyri dazi n-
3-0§F Fol | owi ng the procedure of Exanple 2,

4- (¥ tert-butoxycarbonyl -1-pi erazi nyl ) met hyl - 6- (4-fl uor o- 3net hyl - phenyl ) - 2-
i sobutyl - 2H pyri dazi n- 3- one was reactéd to yield the title conmpound as a
pale yellow oil (yield: quantitative). 1H NVR ( 400MHz, CDC13) 8: 0 . 98 (
6H, d, J=6 . 8 Hz ) , 1 . 47 ( 1H, br ) , 2 . 2 8-2 . 40 ( 1H, m ,

2.36(3H, d, 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, dd, J=8.8, 8.8 Hz),
7.58(1H, dd®,.3#210, s4.9, 8.8 Hz), 7.64(1H, dd, J=2.0, 7.3 Hz), 7.75(1H, t,
J=1.4 Hz). Exanple 102 r 119 Preparation of

6- (4- f | uckRotKBmEt Y] phéipB) - 26580bdP0- 41448 pdr&4i nyI98ret hyl - 2H pyri dazi n-
3-one di hydrochl oride Follow ng the procedure of Exanple 4,

6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobutyl - 4- ( 1- pi perazi nyl)

met hyl - 2H pyri dazi n- 3-one was reacted to yield the title conpound as pale
yel | ow prisnerdyareddioB7c20). Melting point: 154.9-158.0C 1H NVR(400MHz,
DVSO-d6) 8: 0.94(6H, d, J=6.8 Hz), 2.19-2.30(1H, n), 2.32(3H, d, J=1.7 Hz) ,
3. 04 (4H, beé} (4-BiphehgHylbrli-medho®ych2Hongl ~-2H7pFridpzinF32®nElH, 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),Fr8L Y&y biie)prdéRediBe)ofnEdamplé59,(51610, 1504, 1422 .
Exanpl e 103 Preparation of

4- (4-tertsbus-oxysreenyl y 14 pkpepaziynyh) pethybz6nt 3-4def hao rmopheiryd Yo2-i sobu
tyl -2H pyridazi n-3-one 1) Preparation of ethyl

4- (3, 4- di §] &ipg ophenyd 9 r - &3 cardenP=1z Rednewy c4gsabutdmeapewdell owi ng
the procedure of Exanple 1(3), 3',4'-difluoroacetophenone was reacted to
yield they{t1&; cogpoynd as a pale yellow oil (yield: 81.60). 1zo 1H NWMR
(400MHz, 13) 8: 1.30(6H, t, J=7.1 Hz), 3.78(2H, s), 4.22(1H, s),

4.31(4H, Ge19Tdy potBi: 27726-37300(lHadB.) 7 .73-7 . 82 (2H m
'H NMR (400MHz, CDCls;)86:
4.01(3H, s), 7.39-7.45(3H, m), 7.64(2H, d, J=7.2 Hz), 7.72(2H,
d, J=8.2 Hz), 7.89(2H, d, J=8.0 Hz), 8.42(1lH, s), 10.7(1H,
s).

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

4) Preparation of
6—(4—biphenylyl)—2—isobutyl—4—methoxy-carbonyl—2H—
pyridazin-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: 186.2-1395.0C



| RCNeat) cm1: 3483, 1740, 1695, |1612. Mass mz: 312 (M- H20) . 2)
Preparation of 4-carboxy-6-(3,4-difluorophenyl)-2H pyridazi n-3-one

Fol [goWi ng the procedure of Exanple 1(4), ethyl

4- (8 4-di fl uorophenyl) - 2- ethoxycarbony% 2- hydr oxy- 4- oxo but anoat e was
reacted to yield the title conpound a$da pal e yell ow crystalline powder
(yield: 88.90). 3) Preparation of

4- et hoxycar bonyl - 6- (3, 4-di fl uorophenyl ) - 2H pyri dazi n-3 -one Fol | owi ng t he
procedure of Exanple 1(5),

4- car boxy- 6- (3, 4- di f | uor ophenyl ) - 2H pyri dazi n-3-one was reacted to yield
t he tltleHb@MBd Mﬂ?wan% ellom/crystalline pomder (yield: 85. 8@@ 1H
NVR ( 400MHz, CDC13) 8: 4.01(3H, 7.25-7. 7.53-7. 57(1H :
7.67-7. 73( 1H,- Oy (653 @106, 8éi)z 12 ;7431211—115 bty mI»R3(R%r(53Hcﬁ914 3HFH, 3159
1722, 1676, 1659. Mass mz: 266 (M+) . 171 4) Preparation of

6- (3, 4-di f | ubr dphehH?)- 27l3%bhﬂytt4iﬁﬁtﬁbx?eéﬁﬁ@nyT §4(2H, dd, J=7.2,

7.2 Hz), 7.64(24, d, J=7.0Hz), 7.71(2H, d, J=8.6 Hz), 7.89(2H,

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

5) Preparation of
- (4-biphenylyl)-4-carboxy-2-isobutyl-2H-pyridazin-3-
one
Following the procedure of Example 1(7),
—(4¥biphenylyl)—2-isobutyl—4—methoxycarbonyl—2H—pyridazin—
3-one was reacted to yield the title compound as a colorless
crystalline powder (yield: 79.2%).
Melting point: 156.9-157.6C
'H NMR (400MHz, CDCls)3d:
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=7.4 Hz), 7.49(2H, dd, J=7.4, 7.4 Hz), 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™: 2963, 1749, 1631, 1565, 1470, 735.

6) Preparation of
6—(4—biphenylyl)—4—hydroxymethyl—2—isobutyl—ZH—
pyridazin-3-one

Following the procedure of Example 1(8),



pyri dazi n-3-one Foll owi ng the procedure of Exanple 1(6),

6- (3, 4-di fl uor ophenyl) - 4- net hoxycar bonyl - 2H pyri dazi n-3-one was reacted to
yi e the title conmpound as a yellow oil (yield: quantitative).

(408Hz, CDC13) 8: 099(6H d) J=6.8 Hz)) 2.30-2.41 (1H, n),

J=2.2, 7. 6, 11 . 1 Hz) , 8.20 (1H, s) . 5) Preparation of

3.98 (3

1H NMWR

H s),
4.13 (2H, d) J=7.2 Hz), 7.23-7.30(1H, &)  7.49-7.55(1H, n)) 7.68(1H, ddd,

4- car boxy-6- (3, 4-di fl uor ophenyl ) - 2-i sobutyl 2H pyri dazi n-3-one Fol | owi ng

t he procedure of Exanple 1(7),

6- (3, 4- d|fluorophenyli 2-i sobutyl - 4- nethoxycarbonylﬁélﬂgérid zi n- 3-one was

reacted to (AerePheevivi) a4 conpoomr 43t 8oPBFYEseHTP die

“fHFel d:

91. 40) Melting point: 163.4-163.7C 1H NVR(400MHz, CDC13)8: 1 . 02 g
J=6. 6 HMas rgactzglpo, y:@q tmﬂ)tmle cgpmpoglgd(@ﬁ)a thgeﬁolui )1eld

35 (1 m , 7. 56-7 . 62 ( 1H, m , 7 . 74 ( 1H ddd, J=

2 .4, 7.

6H, d)

27-

6,

122 11.2 ¥)6%B.62(1H, s), 14.05(1H, s). IR (KBr) cm1 : 3436, 1737, 1635,

1522, 1434, 1276, 1102, 806.
Melting point: 146.4-147.5C

'H NMR (400MHz, CDCls)d:

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

4,11 (24, 4, J=7.4 Hz), 4.74(2H, dd, J=1.2, 6.2Hz), 7.39(1lH

t, J=7.3 Hz), 7.48(2H, dd, J=7.4, 7.4 Hz), 7.64(2H,

d, J=7.0

Hz), 7.70(2H, d, J=8.6 Hz), 7.74(1lH, t, J=1.2 Hz), 7.90(2H,

d, J=8.6 Hz).

IR (KBr) cm™t: 3431, 2961, 1647, 1596, 1077, 769.

7) Preparation of

—(4—biphenylyl)—2—isqbutyl—4—methane—sulfonyloxymethyl

—2H—pyridazin—3—bne

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, CDCls)$:

1.01(6éH, d, J=6.8 Hz), 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 Hz), 7.39(1H, t, J=7.4 Hz),

7.48 (2H, dd, J=7.6 Hz), 7.64(2H, d, J=7.4 Hz), 7.

71(2H, d,

7



Mass mz: 308 (M+) 6) Preparation of
6- (3, 4-di fl uor ophenyl) - 4- hydr oxynet hyl - 2-i sobut yl - 2H pyri dazi n- 3- one
Fol |gowi ng t he procedure of Exanple 1(8),
4-car boxy-6- (3, 4-di fl uor ophenyl ) - 2-i sohut yl - 2H pyri dazi n- 3one was reacted
to yield the title conpound as col orl é¥s fine-needl es (yield: 25.00). 1H
NVR (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-(3,4-difluorophenyl)-2-isobutyl-4
met hanesul f offyd ok i@t hyl .88+ To\ali (Fdizi ) 3- one Fol | owi ng the procedure of
Exanmpl e 1(9), 6-(3,ﬂrdifluorophenyl)-4-hydroxyneth | - 2-isobutyl -2H
pyri dazi nI1B{6RE) was rreddtdd tLé 5 elldltdhe 1534 e lddpolid ras<tl or | ess
fine-needles (yield: 81.4%. Melting point: 113.3-113.4C 1H NWVR (400MHz,
CDC13) 8: 123 0. 99 ( 6H, d) J=6 . 6 Hz ) , 2 . 27-2 . 40 ( 1H m , 3
.18 ( 3H s ), 4. 08 ( 2H d) J=7.4 Hz)) 5.28(2H, d, J=1.6 Hz))
7.23-7.308LlHPraparation of
6- (4-biphenylyl) -4~ (4-tert-butoxy-carbonyl-1-
piperazinyl)methyl-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 tert-butyl l-pipeazinecarboxylate were
reacted to yield the title compound as a yellow oil (yield:
87.7%) .
'H NMR (400MHz, CDCl;)é:
1.00(6H, d, J=6.6 Hz), 1.47 (94, s), 2.30-2.43(1H, m), 2.54 (4H,
t, J=4.9 Hz), 3.51(4H, t, J=4.9 Hz), 3.60(2H, d, J=1.4 Hz),
4,10(2H, 4, J=7.4 Hz), 7.38(1H, tt, J=1.4, 7.2Hz), 7.47(2H,
dd, J=7.4, 7.4 Hz), 7.64(2H, 4, 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)-

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



7 .50-7.54 (14 m , 7. 68 ( 1H ddd, J=2 . 2, 7. 6) 11 . 1 Hz ) , 7

. 75 ( 1H, t, J=1.4 Hz). IR (KBr) cm1l: 3447, 1656, 1613, 1522, 1354, 1167,

104 877. Mass nmliz: 372 (M+) 8) Preparation of

4- (¥ tert-but oxycarbonyl - 1- pi perazinyl)-methyl -6-(3, 4

di f 1 uorophenyl ) - 2-i sobutyl - 2H pyri dazi¥i- 3-one Fol | ow ng the procedure of

Exanpl e 1(10),

6- (3, 4-di fl uor ophenyl ) - 2-i sobut yl - 4nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-

one and tert-butyl 1-piperazinecarboxylate were reacted to yield the title

conpound as a yellow oil (yield: 85.5s). 1H NVR (400MHz, CDC13) 8: 0 . 98 (

6H, d, J=Bitle e¢pmpound asiz gobpylesy crystapgipe pggderiiyigyd: 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 H1)5%)7 . 21-7 . 29 (1 m , 7. 50-7. 55 (1H m , 7 . 64-7 .

71 ( 1H, m , 7.76 (1H, d, J=1 .0 Hz) . Exanple 104 Preparation of

6- (3, 4- diMé Livingphenihy: 22260802 98- 3 1

pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol |l owi ng the

pr ocedur e'roinMEx @M 2, DMSAZEE) §:

4- (4-tert-butoxycarbonyl - 1- pi perazi nyl ) net hyl - 6- (3, 4di f | uor ophenyl ) - 2-i sobu

tyl-2H pyri da@dhe@tong, wase reacted 2 o2y+2l 86t hi, tmi ) e3cbapoddndbas, a white

solid (yield: 72.5% . Melting point: 182.5-186.0C 1H NVR(400MHz, DMSO- d6) b:
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,
d, J=7.8 Hz), 7.79(2H, d, J=8.3 Hz), 7.99(2H, d, J=8.3 Hz),
8.29(1H, s).

IR(KBr) cm™': 1653, 1604, 1446, 771.

Mass m/z: 402 (M")

Example 68
Preparation of
6- (4-biphenylyl)-2-isobutyl-4- (4-methyl-1l-piperazinyl
ymethyl-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, CDCls)3d:
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(28, 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(1H,



0. 94 (6H d J=6. 6H ), 2. 222 .33 (14 m , 3. 11 ( 4H br ) ,
3.30(4H t, J=5. 1 H ), 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

w7 . 90 ( 1H ddd) J=2 . 2) 8. Oé_ll. 7H), 8. 20( 1H s ) . IR
(KBr) cm1 : 1656, 1609, 1522, 1436, %76, 1112 . Mass mz: 362 (M)
Exanpl e 105 Preparation of

6- (3, 4-di fl uor ophenyl ) - 2-i sobut yl - 4- (4- et hyl - 1pi per azi nyl ) met hyl - 2H pyri da
zi n-3-one Fol l owi ng the procedure of Exanple 1(10),

6- (3, 4-di fl uor ophenyl k 2-isobutyl -4

nethanesulféhyl x?ﬁé? yI92H55§rﬂd§¥ﬂn-3-one and 1-nethyl pi perazi ne were
reacted to yield the title conpound as a yellow oil (yield: 79.10 . 1H
NVR(400MHz, CDC13)8: 0.98(6H) d) J=6.8Hz), 2.28-2.39(1H, m, 2.34(3H, s),
2.55(4H, br) , 2. 63 (4H, br) , 3. 58 (2H, s) , 4 . 07 (2H) d, J=7.2 Hz) ,
125 7 . Exappledy 1H m , 7. 50-7 . 57 ( 1H m , 7. 64-7 . 72 ( 1H
m , 7. 74 ( 1H s) . Exanple 106 Preparation of

6- ( 3, 4- di f | uor Greearatizn sdbut yl - 4- (4-net hyl -1

pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol | ow ng t he
procedure of Eﬁmmﬂﬂbrphenylyl)—2—isobutyl—4—(4—methyl—1—p1pera21nyl

6- (3, 4-di fl uor ophenyl ) - 2-i sobut yl - 4- (4- et hyl - 1- pi per azi nyl

) met hyl - 2H- pyr i) tegtihy13-20he wasiaaact Bobrte ditetdradielafide conpound as a
colorless crystalline powder (yield: 70.30). Melting point: 242.5-243.4C 1H
NVR(400MHz, DVEQdyW8ng the procedure of Example 4,

6- (4-biphenylyl)-2-isobutyl-4- (4-methyl-1l-piperazinyl)methy

1-2H-pyridazin-3-one was reacted to yield the title compound

as a colorless crystalline powder (yield: 69.9%).

Melting point: 262.2-263.6C

'H NMR (400MHz, DMsd—d6)6:
0.97(6H, d, J=6.6 Hz), 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=7.1
Hz), 7.39(1H, t, J=7.6 Hz), 7.49(2H, dd, J=8.0, 8.0 Hz),
7.71(24, 4, J=8.0 Hz), 7.78(2H, 4, J=8.3 Hz), 7.89(2H, d,
J=8.3 Hz), 8.13(1lH, 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-hydroxy=-ethyl)
aminomethyl-2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),



d J=6. 8 Hz) , 2. 22-2. 33 (1H mM , 2. 77 ( 3H s ) ,
3. br), 3.34 (4H, br), 3.84 (2H, s)) 4.02 (2H) d) J=7.1 Hz)) 7.52
(1Hg ddd, 8.6, 8.6, 10. 5Hz) , 7. 72-7 . 77 ( 1H m , 7 . 89 ( 1H,
ddd¥®J=2 . 2, 7. 9, 11 . 7Hz ) , 8 ...12 ( 1H s ) . IR (KBr) cm1: 1652,
1607, 1522, 1435, 1278 . Mass m z: 376%(M+) Exanpl e 107 Preparation of
4- N, N- bi s(2- hydroxyet hyl)am nonet hyl -6-(3, 4
di f | uorophenyl ) -2-i sobutyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanpl e 1(10), 126
6- (3, 4-di fl uorophenyl ) -2-i soputyl -4 hanesul f onyl ox thyl : 2H i dazi n- 3-
one and diethaidteRykY Were 1% W%ﬁf$ ‘@?E%ﬂn%ﬁ%¥%??¥g§é8ﬁﬁsﬁxﬁpé a yel | ow
oil (yield: 75.80). 1H NVR(400MHz, CDCl3)b: 0. 97 ( 6H) S%OJ:G

H

0. 94 ( 6H
11 ( 4H)
J=

| 6. 6 Hz)

2.25-2 . B {dating3;one mnd g4 etdignolaping weregeacggd vigld 65%(2H) d)
J=7 . 4 H) , 7. 15-7 . 25 ( 1H m , 7 .54-7 . 58 (1H m , 7. 67-7 .
73 ( 1H) Wtle 7commsurd 13 & yellewappl e (1081 0F epar 481 on of
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3, 4di f | uor ophenyl ) - 2-i sobut yl - 2H py
ri dazi n- 3HonRIRVADOdEH ordIEL sF6k | owi ng t he procedure of Exanple 4,
4-N,N—bis(2-hydroxyethy|)aninonethyl-6-(3,4-dif|uor%fhen I&
- 2-i sobut yl -RBplaH daki A=3--6nBzhas2 r 88t ed3{ blyiel d 4 -hes %14 1 &cdiffolind as a
white solid (yield: 70.3%. Melting point: 127.5-128.3C 1H NVR (400MHz,
DVS06) 8: Hz), 3.67(4H, t, J=4.8 Hz), 3.73(2H, s), 4.12(2H, 4, J=7.4

Hz), 7.38(1H, t, J=7.2 Hz), 7.47(2H, dd, J=7.2, 7.2 Hz),

7.63(2H, d, J=7.4 Hz), 7.68(2H, d, J=8.2 Hz), 7.79(1H, s),

7.89(2H, d, J=8.2 Hz).

Example 71
Preparation of
6- (4-biphenylyl)-4-N,N-bis (2-hydroxy-ethyl)
aminomethyl-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-de)d:
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 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, d, J=8.3 Hz), 8.01(2H,



0. 95 (6H d J=6. 8H ), 2. 232.34(1H m , 3. 35 ( 4H t,

J=5. 1 Hz ) , 3.84 (4H, t, J=5. 1 Hz) , 4. 05 (2H) d, J=7 . 1 Hz) , 4 . 45
(2Hgs) , 7 . 54 ( 1H) ddd) J=8 . 6) 8. 6) 10 . 5 H ) , 7 . 7 6-7 . 81 (
1H, , 7. 93 ('1H ddd) J=2 . 2,°7., 8 12. O H ) , 8. 53 ( 1H s )
|R(KBr) cm1: 1653, 1604, 1521, 1437, %4275. 127 Mass m z: 363 (M- HBO)

Exanpl e 109 Preparation of
6- (3, 4-di fl uor ophenyl ) - 4- di net hyl am nonet hyl - 2i sobut yl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 7,
6- (3, 4- dlfluorgphenygé 2-1 sobut I-4nethanesu|fony|oxynethyl 2H- pyri dazi n- 3-
one was reafred=o ) d @héztlt'efﬂonpound as a yellow oil (yield: 85.50).
1HN|\/R(400M—Iz 1'098(6 d) J=6.6_Hz), 2.29-2.40 (1H m,
2.35(6H, IR (KBLI5ompH: 5§54, 41007¢ 20054, §47, 459 7.20-7.30 (1H m ,
7.53-7. 60 (1H, m 7.677.73(1H)n),7.74(1|—|)s).Exarrple
110 Prepav/a (Bl 0403 (M"-H0)
6- (3, 4-di fl uor ophenyl ) - 4- di net hyl - am nonet hyl - 2i sobut yl - 2H pyri dazi n- 3- one
hydrochl ori de Foll owi ng the procedure of Exanple 4,
6- (3, 4-di fl uor ophenyl ) - 4- di net hyl am nonet hyl - 2-i sobut yl - 2Hpyri dazi n- 3- one
was reactExhrmlei'B d the title conpound as slightly yellow fl akes (yield:
85.9% . Melting point: 226.5-227.7C 128 1H NVR (400MHz, DWVBO-d6) b: O .
96 ( 6H, d) J=@rerhamdtion &£. 23-2 . 34 ( 1H m , 2. 81 ( 6H s ) , 4 .
05 ( 2H, d, J=7 . 1 H ), 4. 28 ( 2H s ) , 7. 54 ( ddd) J=8 . 7, 8 . 7)
10 . 5 Hz ) , 7= (4Hphen@llyl) A4 dinethylamB3o{mdt)ybde; igePutypr2R7 | 9,
12 . OHz ), 8. 57 ( 1H 5s) .

-pyridazin-3-one

Following the procedure of Example 7,
6- (4-biphenylyl)-2-isobutyl-4-methanesulfonyloxymethyl-2H-
pyridazin-3-one was reacted to yield the title compound as a
yellow oil (yield: 87.7%).
'H NMR (400MHz, CDCls)8:
1.00(6H, d, J=6.6 Hz), 2.36(6H, s), 2.29-2.43(1H, m),
3.52 (24, 4, J=1.0 Hz), 4.10(2H, d, J=7.2 Hz), 7.37(lH, t,
J=7.4 Hz), 7.46(2H, dd, J=7.4, 7.4 Hz), 7.63(2H, 4, 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-dimethylamino-methyl-2-isobutyl-2H
-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

- (4-biphenylyl)-4-dimethylaminomethyl-2-isobutyl-2H-



IR(KBr) cm1: 1648, 1607, 1525, 1437, 1288, 1112. Mass nlz: 321 (M)
Exanpl e 111 Preparation of

4- agd nomet hyl - 6- (2, 4-di fl uor ophenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one 1)
Preggration of ethyl 4-(2,4-difluorophenyl)-2-ethoxy-carbonyl -2-hydroxy-4
oxobut anoat e Fol |l owi ng the procedure Exanpl e 1(3),

2',4" -di fluoroacetophenone was reacted to yield the title conpound as a
pale yellow oil (yield: 76.80). 1H NVR(400MHz, CDC13)8: 1.30(6H, t, J=7.1
Hz), 3.81(2H, d, J=3.4 Hz), 4. 18(1H s) 4 30(4H q, J=7.1 Hz), 6.90(1H,
ddd, J=2.4, 8.5, 10.0 Hz), 6 . 94-7 7. 94 é

6, 8 . 5P@ridazip-j-ongARaF§ached: t%@&el‘i?ﬁée §655° ¢EHIPOURESAS m 7
312 ( M+ H20 ) 129 2% Preparation of

4- car boxyc®lgplasgi flasedphehgly: 28 py#i dazi n- 3- one

Melting point: 243.9-244.1C

'H NMR (400MHz, DMSO-dg)d:
0.98(6H, d, J=6.6 Hz), 2.26-2.37(1H, m), 2.83(6H, s),
4.03(2H, d, J=7.1 Hz), 4.30(2H, s), 7.39(1H, tt, J=1.2, 7.3
Hz), 7.49(2H, d4d4, 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,
5).

IR (KBr) cm™: 1647, 1604, 1460, 1409, 1052.

Mass m/z: 361 (M")

Example 74
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-
chloro-4-methoxyphenyl) -2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6—(3—chloro—4—methoxyphenyl)—2—isobutyl—44
methanesulfonyloxy-methyl-2H-pyridazin-3-one and tert-butyl
l-piperazine-carboxylate were reacted to yield the title
compound as a yellow oil (yield: 89.0%).
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.8 Hz), 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, d,

J=1.4 Hz), 3.96(3H, s), 4.07(2H, d, J=7.2 Hz), 7.00(1lH, d,

1H, ddd, J=6 .



Fol l owi ng the procedure of Exanple 1(4), ethyl

4- (2, 4-di fl uorophenyl) - 2- et hoxycar bonyl - 2- hydr oxy- 4- oxo but anoate was
reagted to yield the title conpound as a pale yellow crystalline powder
(yi®d: 95.20). 3) Preparation of
6-(2,4-dif|uorophenyl)-4-nethoxycarboﬁ§l-2H—pyridazin-3 -one Follow ng the
procedure of Exanple 1(5),

4- car boxy-6- (2, 4-di fl uor ophenyl ) - 2H pyri dazi n- 3-one was reacted to yield
the title conmpound as a pale yellow crystalline powler (yield: 81.20 . 1H

NVR(400MHz, CDC13)8: 3.99(3H, s),. 6.96(1H, _ddd =2.4 , 10.1 , 6 .
99-7 . 04 ( Irf-onfiz),77.6 %1@flﬂﬁfd&62-5168: 3ﬁzg'.787431%'8%rz}ytgg8 . 30
( 1H, d, J=2.0 H%), 12.05(1H, br). IR(KBr) crril: 3217, 3148, 1721, 1673,
1611. Mass Mz 268§ (NH), d,4)I -t on of

6- (2, 4-di fl uorophenyl ) - 2-i sobutyl - 4- met hoxycar bonyl - 2H pyri dazi n- 3- one
Fol | ow ng the procedure of Exanple 1(6),

Example 75
Preparation of
6- (3-chloro-4-methoxyphenyl)-2-isobutyl-4-(1-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-chloro-4
-methoxy-phenyl)-2-isobutyl-2H-pyridazin-3-one was reacted
to yield the title compound as a white solid (yield: 70.2%).
Melting point: 203.6-204.5C
'H NMR (400MHz, DMSO-dg)3:
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, 4, J=8.8 Hz), 7.84(1H, dd, J=2.4, 8.6 Hz), 7.91(1lH,
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-1
-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),



130 6-(2, 4-difluorophenyl)-4-net hoxycarbonyl - 2H pyri dazi n- 3-one was reacted
to yield the title conpound as a pale yellow oil (yield: 84.80) . 1H NWMR (
400 CDC13) 8: 0.99(6H, d, J=6.6 Hz), 2.29-2.42(1H, m, 3.97(3H, s),

BFEH d, J=7.3 Hz), 6. 94(1H ddd %Wz 4, 8 8, 11.2 Hz), 6 . 98-7 . 04 (

, 7. 73 ( 1H, ddd, J=6 . 3, 6 . 8H ), 8. 18 ( 1H, d,
J 2 FE). | RNeat) cm1: 1755, 1748, 1668, 1620, 1506. Mass m z: 322 (M)
5) Preparation of 4-carboxy-6-(2,4-difluorophenyl)-2-isobutyl -

pyri dazi n- 3-one Foll owi ng the procedure of Exanmple 1(7),

6-(2,4-difluorophen sobut | - 4- hox arb nyl - 2Hpyri dazi n- 3- one was
reacted t%" z?e?ﬁy?ﬁé %l??EhEEMB EHHlQEESFFéﬁPIVEyéIIom/needles (yi el d:
92.79% . Melting point: 126.5-128. 2C 1H NWR % g%t CDC 3 8: 1 .02 (6H,
d, J=6. Gﬂ?—El)laneQU%iOQYh@,xmnietwl 2R pyTigpzlg- O?e 6. 96-7. 07( 2H,
M, 7.74(1H ddd, J=6.3, 6.3, 8.8 Hz), 8. 61 (1H —22Hz) 14.02 (1H,
s) . IR (kBrstlyiniprergpinesssre 16pgtersg, vieks thrvagét%r?zcomure%
a yellow oil (yield: 76.1%).
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.6 Hz), 2.28-2.40(1H, m), 2.33(3H, s),
2.53(4H, br), 2.63(4H, br), 3.58(2H, d, J=1.2 Hz), 3.96(3H,
s), 4.06(2H, 4, J=7.2 Hz), 7.01(1H, 4, J=8.6 Hz), 7.67(1H,

dd, J=2.2, 8.6 Hz), 7.72(1H, s), 7.86(1H, d, J=2.2 Hz).

Example 77
Preparation of
6-(3-chloro-4-methoxyphenyl)-2-isobutyl-4- (4-methyl-1
~piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
6- (3-chloro-4-methoxyphenyl)-2-isobutyl-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless crystalline powder (yield:
67.5%).
Melting point: 235.8-236.7C
'H NMR (400MHz, DMSO-d¢)8:
0.94(6H, d, J=6.6 Hz), 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(1lH, dd,



131 6) Preparation of 6-(2,4-difluorophenyl)-4-hydroxynethyl -2-isobutyl -2H
pyri dazi n- 3-one Foll owi ng the procedure of Exanple 1(8),
4- cgr boxy-6- (2, 4-di fl uor ophenyl ) - 2-i sobutyl - 2H pyri dazi n-3 one was reacted
to g‘eld the title conpound as a paleﬁgeIIOM/oil (yield: 45.0% . 1H NWR
(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, 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 H ), 6. 96-7. 02 ( 1H m , 7 .
61-7 . 63 ( 1H m) , 7. 72 ( 1H, ddd, J=6 . 3, 6 . 3, 8. 8 Hz ) .
| R(Neat) cm1: 3412, 1652, 1620, 1507, Nass . z: 294 (Mt).. 4) Preparation
of 6- (2, 4- dTFRudr ofhényiiz) » 2 7i-Sdpdiy| e B I 2 A M, ). P
met hanesul f onyl oxynet hyl - 2H-pyri dazi n-3-one Fol | gwi ng the procedure of
Exanpl e TEO)KBIO- (@ °3: di6F3or bpRBnyl P04« nydP8xyhBPAYI - 2-i sobut yI - 2H
pyri dazi n- 3- one was reaqﬁed to yield the title conpound as col orless
needl es (Mass dn/ 6.48% (M'Vel 40k Mpodi-nt: 86. 7-88. 6C 1H NMR ( 400MHz, CDC13)
8: 0.99(6H, d, J=6.8 Hz), 2.26-2.39(1H, m, 3.16(3H, s),
Example 78
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3-chloro-4-
methoxyphenyl) -2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10}),
6~ (3-chloro-4-methoxyphenyl)-2-isobutyl-4-
methanesulfonyloxy-methyl-2H-pyridazin-3-one and

diethanolamine were reacted to yield the title compound as a
yellow oil (yield: 79.6%).

4 NMR (400MHz, CDCls)8:
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(24, 4, J=7.4 Hz), 6.98(1H, d, J=8.8 Hz), 7.68(lH, 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—
methoxyphenyl) -2-isobutyl-2H-pyridazin-3-one
hydrochloride

Following the procedure of Example 4,



132 4. 08 (2H, d, J=7.3 Hz) , 5.26 (2H, d, J=1 .2 Hz) , 6.94 (1H ddd, J=2
. 4, 8.8, 11 . 2H ), 6. 97-7. 03 ( 1H m , 7. 71 ( 1H, ddd, J=6.
3, 3, 8.8 Hz), 7.73-7.75(1H, m. IR (KBr) cm1: 1659, 1612, 1508, 1359,
116® . Mass mz: 372 (M+) . 8) Preparation of
6- (2, 4-di f1 uor ophenyl ) - 2-i sobut yl - 4 ph¥hal i m donet hyl - 2H pyri dazi n- 3- one
Fol | ow ng the procedure of Exanple 24(1),
6- (2, 4-di fl uor ophenyl ) -2-i sobutyl -4
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield the title
conmpound as col orl ess needles (yield; 91.1s) . N@Iting poi nt: 152. 3-155. 6C
1H NMR (400WHE;bEptishyaronyeBlH) awingeetByly P (3-9B19r39¢TH, m), 4.07(2H,
d, J=7.3 Hz) , 4. 89 (2H, d, J=1 .0 Hz) , 6.83 (1H, ddd, J=2.4, 8. 8, 11
0 Hz), 6.1®dtiBooTphenyh)T27i90batsic 2k pryidazéat 3HongdWas)xeagted. 30 8.8
Hz), 7.74-7.80(2H, m), 7.86-7.94(2H, m). IR(KBr) cm1: 1773, 1720, 1650,
1617, 1509ield18he1888leMassponnd 483a( MelorlepsPrepatatiioneopowder
4- am nonet hyl - 6- (2, 4-di fl uor ophenyl ) - 2-i sobut yl - 2H
(yield: 60.1%).
Melting point: 153.0-153.5%C
'H NMR (400MHz, DMSO-d¢)8&:
0.95(6H, 4, J=6.6 Hz), 2.23-2.34(1H, m), 3.34(4H, t, J=5.1
Hz), 3.83(4H, t, J=5.1 Hz), 3.94(3H, s), 4.04(2H, 4, J=7.1
Hz), 4.44 (24, s), 7.28(1H, 4, J=8.8 Hz), 7.85(1H, dd, J=2.4,
8.6 Hz), 7.94(1H, 4, J=2.4 Hz), 8.45(1H, s).
IR(KBr) cm™®: 1652, 1607, 1508, 1421, 1293, 1062.

Mass m/z: 391 (M'-H,0)

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-
methanesul fonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil (yield: 84.8%).
'H NMR(400MHz, CDCls)8d:
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, 4, J=7.2 Hz), 6.99(1lH,

d, J=8.6 Hz), 7.70(1H, d4d, J=1.4, 8.6 Hz), 7.88(1H, d, J=1.4



pyri dazi n-3-one Fol |l owi ng the procedure of Exanple 24(2), 133
2-isobutyl -6-(2, 4-difluorophenyl)-4-phthal i m donet hyl - 2Hpyri dazi n- 3- one was
reagted to yield the title conpound as a slightly yellow oil (yield:
98. ¥4 . 1H NMR ( 400MHz, CDC13) b: O. @ ( 6H, d, J=6. 8 Hz) , 1 . 66 (2H
bry , 2.24-2 . 41 (1H, m) , 3.87 (2H,1(§3, 4.08 (2H, d, J=7.3 Hz) , 6. 92
(1H, ddd, J=2.4, 8. 8 11 . 2 H ) , 6. 97-7 . 02 ( 1H m , 7 . 63 ( 1H,
t, J=2 . 1 H ), 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 (Mt) . Exanple 112 Preparation
of 4-am nonet hyl - 6- (2, 4-di fl uor ophenyl ) -2-i sobutyl - 2Hpyri dazi n- 3- one
hydr ochl ori d&J)Fol | owi ng the procedure of Exanple 4,
4- am nomet hyl - 6- (2, 4-di fl uor ophenyl ) - 2-i sobut yl - 2Hpyri dazi n- 3- one was
reacted to yield the title conpound as slightly yellow needl es (yield:
94.9% . Melting point: 161.4-163.9C 1H NWVR ( 400MHz, DVMsO-d~) 8: 0 . 93 (
6H, d, J¥xamglersy 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, 11.5 Hz),
7.76(1H, ddd, JeBegargtB8ong8o8 Hz), 7.95(1H, s) . 1s4 IR(KBr) cm 1: 1652,
161 6, 1597, 1509. Exanple 113 Preparation of
6- (2, 4- di f| uor ophéBythldrd+ denbyhoapphenyl hyh-disebhyybr2HopgithdazEn- 3- one
Fol | owi ng the procedure of Exanple 7,

isobutyl-2H-pyridazin-3-one hydrochloride

Following the procedure of Example 4,
6- (3-chloro-4-methoxyphenyl)-4-dimethylaminomethyl-2-
isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as a white solid (yield: 69.4%).
Melting point: 213.6-214.3C
'H NMR (400MHz, DMSO-dg)d:
0.95(6H, d, J=6.8 Hz), 2.22-2.34(1H, m), 2.81(6H, s),
3.94(3H, s), 4.04(2H, 4, J=7.1Hz), 4.27(2H, s), 7.28(1H, d,
J=8.8 Hz), 7.87(lH, 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-



6- (2, 4-di fl uorophenyl)-2-isobutyl -4

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one was reacted to yield the title
conigund as a slightly yellow oil (yield: 94.1% . 1H NVR(400MHz, CDC13) ~8:
O .™8 ( 6H d, J=6. 8 H ) , 2. 27ﬂﬁ .38 (1H mM , 2. 34 ( 6H, s ) ,
3.49 (2H, d, J=1 .5 Hz) , 4.07 (2H, d,"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. 8Hz) . IR(Neat) cm 1: 1652, 1612, 1508. Mass niz: 321
(Mt) . Exanple 114 Preparation of

6- (2, 4-di fl uor ophenyl) -4-di net hyl -am nonet hyl - 2 i sobutyl - 2H pyri dazi n- 3- one
hydrochlorid%' %é%ﬁf?%e procedure of Exanple 4,

6- (2, 4-di fl uor ophenyl) - 4-di net hyl a 'nogg; | - 2-j s0o yl - 2H 135

pyri dazi n- 3-on Q&%9W%§%n§§ftﬂf%ﬁ%éaf% F1IP o nd as pale yel | ow

risns ield: 89.80 . Meltin oint: 170.1-173.5C .
P (%—acetyl—Z—fluorotolé%ég was reacted to yield the title

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

'H NMR (400MHz, CDCls)8:
1.30(64, t, J=7.1 Hz), 2.33(3H, d, J=1.7 Hz), 3.79(2H, s),
4.29(1H, s), 4.31(4H, q, J=7.1 Hz), 7.08(1H, dd, J=8.8, 8.8

Hz), 7.78-7.85(2H, m).

2) Preparation of 4-carboxy-6- (4-fluoro-3-methylphenyl) -
2H-pyridazin-3-one
Following the procedure of Example 1(4), ethyl

2—ethoxycarbonyl—4—(4-fluoro—3-methylphenyl)—2—hydroxy—4—
oxo-butanoate 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-de)6:

2.51(3H, 4, J=1.7 Hz), 7.26(1H, dd, J=9.1, 9.1 Hz),

7.77-7.81 (14, 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-methoxy-
carbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(5),

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



1H NVR (400MHz, DWVBO-d6) b: 0.94 (6H, d
2.80 (6H, s) , 4.03(2H, d, J=7.3 Hz), 4
45 1H, ddd, J=2 . 4, 8 . 8, 11 . 2 Hz
3, . 8 Hz ) . 8. 15 ( 1H d, J=1 7
1523, 1510. Exanpl e 115 Preparation of02

4- di et hyl am nonet hyl - 6- ( 2, 4-di fl uor ophenyl ) - 2i sobut yl - 2H pyri dazi n- 3- one
Fol |l owi ng the procedure of Exanple 9(4),

6- (2, 4-di fl uorophenyl ) - 2-i sobutyl - 4net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-
one and diethylam ne were reacted to yield the title conpound s @ pal e

yel | ow oifag yiedatequamtyietd vidye ik ?ml% as cpRa}egyed Swgg' ( 6H,
d J=6 . 8 H ) , 1. 06 ( 6H t, J=7_. Hz ) , 2. 27-2 . 39 ( 1H m,

2. 59(4H, eRyIEFLuing)powden(prield: J24. &/Lﬁ) 4.07(2H, d, J=7 . 3 H ) , 6
. 92 ( 1H ddd, J=2 . 4, 8. 8, 11 . 2 H ), 6. 957 . 01 ( 1H m , 7
72 ( 1H, ldICId]MR](:;@OMI—&, &:DCBJSS . 8H ), 7. 83 ( 1H td, J=1.5, 2.9 Hz)
) 13G IR (Neat) cm 1 : 1656, 1613, 1508. Mass niz: 349 (N%) Exanple
116 Preparatd.@b (4, d, J=2.0 Hz), 3.99(3H, s), 7.10(1H, dd, J=8 .9, 8.9

4-di et hyl am nomet hyl - 6- (2, 4-di f | uor ophenyl ) - 2i sobut yl - 2H pyri dazi n- 3- one
hydr ochl ori dez)Fol7l.®8i+7g ahe Hyr adedir 6 0dLHExdnpl=7 43 Hz), 8.31(1lH, s).

4-di et hyl am no- net hyl - 6- (2, 4-di f| uorophenyl ) -2-i sobut yl - 2Hpyri dazi n- 3- one
was reacted to yield the title conpound as col orl ess needl es (yield:

80. 9% . N@Iting point: 128.9-131.7C 1H NWVR (400MHz, DMSO-d6) 8: 0 . 94 (
6H, d, Pﬁeﬁﬂrétloﬂ oF28- (46Flubrod37metByHphpnyl2-2-180Ruty294¢ 1H, m

, J=6.8 Hz) , 2.18-2.29 (1H m ,
.30(2H, s), 7.25-7.31(1H, m, . 7 .
) , 7. 81 ( 1H, ddd, J=6 . 3, 6 .
Hz ) , IR(KBr) cm1: 1648, 1612,

3 10 3 .23 ( 4H m , 4. 03 ( 2H d, J=7 . 3 H ), 4. 29 ( 2H d,
J=5. 4 ru)metgog c&gbbn?ﬂdZHJ§§r2daBiﬁr3808eFE) , 7.45 (1H, ddd, J=2.2, 8.
8, 8. 8Hz) , 7. 1H, ddd, J=6.3, 8. 8, 8.8 Hz) , 8.24 (1H, d, J=1.5

Hz) . Exanple |ﬂglf$ﬁpﬁ?a£h8np9$cedure of Example 1(6),
4- N, N- bi s(2- hydr oxyet hyl') am nonet hyl - 6- ( 2, 4d|fluorophenyl) 2-i sobutyl - 2H py
ridazin- 3;0pg- Fol ) P¥L BOnL hEyPHRERYYS € 20heEXBRRIa rbotY - 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

1y NMR(400MHz, CDCls)d:

0.99(6H, d, J=6.8 Hz), 2.31-2.42(1H, m), 2.35(3H, 4, 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-pyridazin-3-one

Following the procedure of Example 1(7),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methoxycarbonyl-2H
-pyridazin-3-one was reacted to yield the title compound as
pale yellow needles (yield: 90.0%).

Melting point: 129.3-132.1%C



6- (2, 4-di fl uorophenyl)-2-isobutyl -4 137

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di et hanol am ne were reacted
to wleld the title conpound as a slightly yellow oil (yield: 97.60). 1H
N 0O0MHz, CDC13)b: 0.97(6H, d, J=6.6_Hz), 2.26-2.40(1H, n), 2.70(4H t,
J=5.0 Hz), 3.65(4H, t, J=5.0 Hz), 3.78%2H s), 4.09(2H, d, J=7.3 Hz),
6.92(1H, ddd, J=2.7, 8.8, 1.2 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: 3401, 1648, 1597,
1508. Mass mz: 363 (M+-HBO) . Exanple 118 Preparation of

4- N, N- bi s(2- hydroxyet hyl )am nonet hyl -6-(2, 4

di f | uor optie AR (4D-0MbUtGACI2M8pyri dazi n- 3- one hydrochl ori de Fol | owi ng t he
procedure of Exanple 4,

4- N, N- bi s( 2-Thyah e tchy FgniBnBaet hyt 38=2 244 811 | or donehldy, ¢, J=2.0
-2-1sobutyl - 2H pyridazi n-3-one was reacted to yield the title conpound as
slightly yelHw pfidhe2Hyi@ d3=893 093), MBI 13 hbﬁ/po@‘ﬁt :J1$188-468. 9© 1H
NVR( 400MHz, DWVMSO-d~)8: 0.93(6H, d, J=6.6 Hz), 2.18-2.29(1H, m,
3.27-3.40(4H . ®4~7.71(2H, m), 8.63(lH, s).

IR(KBr) cm™': 1742, 1636, 1537, 1422.

Mass m/z: 304 (M").

6) Preparation of
6- (4-fluoro-3-methylphenyl)-4-hydroxy-methyl-2-isobutyl
-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-6- (4-fluoro-3-methylphenyl)-2-isobutyl-2H-
pyridazin-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) em™: 3401, 1658, 1648, 1618, 1602, 1501.

Mass m/z: 290 (M").

7) Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-

methanesulfonyloxymethyl-2H-pyridazin-3-one



over |l apped wth H20), 3.76-3.84(4H, nm), 4.03(2H, d, J=7.3 Hz), 4.51(2H,
brs), 5.34(2H, br), 7.24-7.31(1H m, 138 7.41-7.48(1H, m,

7.7 7.84(1H, m, 8.15(1H m. IR(KBr) cm1l: 3233, 3172, 1645, 1613, 1593,
142¥. Exanple 119 Preparation of 4

6- (2, 4-di fl uorophenyl ) -2-i sobutyl - 4- (%)- met hyl - 1pi per azi nyl ) met hyl - 2H pyri da
zin-3-one Follow ng the procedure of Exanple 1(10),

6- (2, 4-di fl uor ophenyl) - 2-i sobut yl - 4met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-
one and 1-net hyl pi perazi ne were reacted to yield the title conmpound as a
paleyellow0|l ield: 94.00 3) 8: 0.97 (6H, d,
J=6. 6 , ?é)i?“@@g(l rF%rOC Usrf (%fHZEO’%E)NHZlez (‘4H, br) , 2. 61 (4H,
br),357(2HdJ1. , 4 .07 ( ). ddd,
J=2.4, 858 (4rfinqye3- ITBEJ@B& PRFEYEH, QﬁhydirWW]zT—Hr; Jr‘r"?Obllle%‘éf\lel_%I?) crri
1655, 1616, 1596, 1508. Mass mz: 376 (M) . Exanple 120 Pre tion of

6- (2, 4- dlpmru&adpﬁer%nqnez-was%mﬁmteﬂ (R et el - e pek Bre NPy E”h | 251 pyri da
zi n-3-one di hydrochl oride Fol | owi ng the procedure of Exanple 4, 139

6- (2, 4- diddlgurlgsremagdles saald = 22X 4%kt hyl - 1- pi per azi nyl

-met hyl - 2H pyri dazi n- 3-one was reacted to yield the title conpound as

col or| es¥eaigeideodinted di1D06-40)7. M8l ting point: 248.1-251.7C (dec.). 1H
NVR (400MHz, DMBO-d~, 100C) 8: 0.93 (6H, d, J=6.8 Hz) , 2.20-2.29 (1H, m ,
2.76 (3H,1HSNMR(3.O©91(H4I7I, dmclsopder | apped Wi t h H-0), 3.27(4H, br), 3.74(2H,
s), 4.00(2H, d, J=7.1 Hz), 7.14-7.29(2H, n), 7.71-7.79(2H, m . IR (KBr) cm
1: 1652, 16D299%¥ d, J=6.8 Hz), 2.29-2.40(1lH, m), 2.36(3H, s),

3.17(3H, s), 4.08(2H, 4, J=7.6 Hz), 5.27(2H, d, J=1.5 Hz),

7.09 (14, dd4, J=8.9, 8.9 Hz), 7.56-7.69(2H, m), 7.75(1lH, t,

J=1.5 Hz).

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-l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonyloxy
-methyl-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)3:
0.98(6H, d, J=6.8 Hz), 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(2H, 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(lH, dd,



Exanpl e 121 Preparation of
4-(4-tert-butoxycarbonyl - 1- pi perazi nyl ) net hyl - 6- (2, 4di f |l uor ophenyl ) - 2-i sobu
tyl 22H pyri dazi n- 3-one Followi ng the procedure of Exanple 1(10),

6- (® 4-di fl uorophenyl)-2-i sobutyl &ﬁnesulfonyloxynethyI-ZFprridazin-3-
one and tert-butyl 1- plpera2|necarbox; te were reacted to yield the title
conpound as a slightly yellow oil (yield: 97.50). 1H NVMR ( 400MHz, CDC13)

8: 0.98 (6H, d, J=6.8 Hz) , 1 .47 (9H, s) , 2. 28 2.39 (1H, m , 2. 52 (

4H, t, J=4 . 9 H ) , 3. 4 9( 4H t, J=4 . 9 H ), 3. 57 ( 2H d, J=1.
2 Hz ), 4. 07 ( 2H_d, J=7 Pf !§§{ 1H, ddd, J=2 . 4, 8 . 8,
11.2 Hz), 6.356-£,09(-BHHZY, 777§9t1ﬁ'75f('2 ]n“) ) 140 IR (Neat) cm1: 1695,

1655, 1613, 1508, 1425. Mass m z: 46 . Exanpl e 122 Preparation of

6- (2, 4- di 1R (Nraphesryl ) - ?5ﬁ§0b&@99441@@ pera2|nyl)nethyl 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanpl e 20,

4- (4-t er tMans oxfearbohiM-)1- pi per azi nyl ) net hyl - 6- (2, 4di f | uor ophenyl ) - 2-i sobu
tyl -2H pyridazi n-3-one was reacted to yield the title conmpound as a yel | ow
oil (yield: quantitative) . 1H NWVR ( 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=Exkam@léiz8) , 3 . 54 ( 2H, d, J=1 . 2 Hz), 4.07(2H, d, 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.

| R(Neat) cm 1: Bddardtbdn 4613, 1508. Mass mz: 362 (M+) . Exanple 123
Preparati on of 6-(2,4-difluorophenyl)-2-isobutyl-4-(1-piperazinyl)

met hyl - 2H pyri dezi 4 Srwoecdihydtvghbbendd) Fat L swbngyl hé-plovedbré-of
Exanpl e 4,

6- (2, 4-di f | uor ophsayi iRyl pedbthyl -2H{dypiger azi AybheethyydHophipdaden- 3- one
was reacted to yield the title conpound as 141
Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (4-methyl-1-
piperazinyl)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)d:
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(lH, brs).

IR (KBr) cm™': 1660, 1609, 1504.

Example 84
Preparation of
6~ (4-fluoro-3-methylphenyl)-2-isobutyl-4-
methylaminomethyl-2H-pyridazin-3-one

Following the procedure of Example 9(4)},



a slightly yellow crystalline powder (yield: 90.80). Melting point:

136. 3-140.9C 1H NWR ( 400MHz, DVMSO-d6) 8: 0.93(6H, d, J=6.6 Hz),

2.2 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), 7.214-7.20(1H, m, 7.26(1H, ddd, J=2.7,
8.8, 11.2 Hz), 7.86(1H ddd, J=6.6, 6:% 8.8 Hz), 7.81(1H, s). IR (KBr) cm
1. 1656, 1616, 1597, 1509, 1426. Exanple 124 Preparation of

2- benzyl - 4- (4-tert-butoxycarbonyl - 1- pi perazi nyl)

met hyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 2H pyri dazi n- 3-one 1) Preparation of

2- benzyl - 6- (4-f1 uoro- 3- net hyl phenyl ) - 4- met hoxycar bonyl 2H pyri dazi n- 3-one
Fol | owi ngbt He frsarutanadih B el 117 1-4

%D%sobuty -4~
6- (4-fl uoro- 3- et hyl phenyl ) - 4- met hoxycar bonyl| - 2H pyri dazi n3- one and benzyl
chl ori de ndrrearesith an YO XTee th 2 HTR Y 6L QAo TP B8 YT | bornkedl B (yi el d:
71.09% . Melting point: 109.0-110.5C 1H NWMR ( 400MHz, CDC13) 8. 2, 35(3H, d,
J=1.7 Hz)yiedDB(BHEig)e sompeRAd 85 2 paly Mellew ojdg (yigldg 96g2kp.) | 7 .
28-7 . 37 (3H m , 7. 52 ( 2H, d, J=6 . 3 H) , 7. 57-7. 64 ( 2H m
, 8 . 21'¢ ¥MR (%00MHz, CDCls)8: ,

0.98(6H, d, J=6.8 Hz), 1.65(1H, br), 2.29-2.42(1H, m),

2.34(34, d, J=1.7 Hz), 2.51(3H, s), 3.77(2H, d, J=1.2 Hz),

4.07(2H, d, J=7.3 Hz), 7.07(1H, dd, J=8.8, 8.8 Hz),

7.54-7.63(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-
methylaminomethyl-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: 196.8-199.7C
'H NMR (400MHz, DMSO-de)d:
0.93(6H, d, J=6.8 Hz), 2.19-2.31(1H, m), 2.32(3H, s),
2.65(3H, s), 4.02(2H, 4, J=7.3 Hz), 4.12(2H, s), 7.31(1lH,
dd, J=8.5, 8.5 Hz), 7.72-7.78(1H, m), 7.80-7.85(1H, m),

8.32(1H, s).



142 IR(KBr) cm 1: 1750, 1744, 1657, 1278, 1233, 1123. Mass nlfz: 352 (M)
2) Preparation of 2-benzyl -4-carboxy-6-(4-fl uoro-3-nethyl-phenyl)-2H
pyrjgdazi n- 3-one Fol |l owi ng the procedure of Exanmple 1(7),
2- b@hzyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 4- met hoxycar bonyl - 2Hpyri dazi n- 3- one
was reacted to yield the title conpouH%’as a pale yellow crystalline powder
(yield: 65.20). Melting point: 191.2-192.3C 1H NWR (400MHz, CDC13) 8: 2 .
37 ( 3H d, J=2 . OH ) , 5. 52(2H s), 7. 13 ( 1H, dd, J=8 . 8, 8.
8H ), 7.33-7. 41 (3H m , 7. 487 .52 ((2H m , 7. 64-7. 70
( 2H m 8.62 (1H, s 14,01 (1H,__hr) R (KBr) cm1: 1739, 1633, 1569,
1457, 142R (¥ .cmésséﬂiéz §§§2(Nﬂflg'3}5ﬁkeparation of
2- benzyl - 6- (4-fl uor o- 3- et hyl phenyl ) - 4- hydr oxynet hyl - 2H - pyri dazi n- 3- one
Fol |l owi ng the procedure of Exanple 1(8),
2- benzyl - 4- car boxy- 6- (4-f | uor o- 3- et hyl phenyl ) - 2H pyri dazi n -3-one was
react ed tExanwlel 8he title conpound as slightly yell ow needles (yield:
28. 40 .
Preparation of
4- (4-benzyl-l-piperazinyl)methyl-6- (4-fluoro-3-
methylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonyloxy
-methyl-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, CDClj)8:
0.97(6H, d, J=6.8 Hz), 2.29-2.39 (lH, m), 2.36(3H, 4, 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, 4, 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), T7.72(1H, s).

TR (Neat) cm™ : 1652, 1608, 1505.

Mass m/z: 448 (M").

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

dihydrochloride



143 Mel ting point: 119.5-120.6C 1H NVR(400MHz, CDC13)8: 2 . 34 ( 3H, d, J=1
7H ), 3.0L(1H t, J=5. 9 H ), 9. 70 ( 2H dd, J=1.2, 5.9 Hz),

5.4%2H, s), 7.08 (1H, dd, J=8.8, 8.8 Hz), 7 . 27-7 . 37 ( 3H m) , 7 . 4 8
(1™ d, J=6 . 6H ), 7. 57-7. 65 (. 2H m , 7.66(1H t, J=1.2 Hz). IR
(KBr) cm1: 3330, 1657, 1643, 1611, 13¢%, 1506, 1239. Mass nmfz: 324 (M)

4) Preparation of 2-benzyl-6-(4-fluoro-3-nethyl phenyl)-4

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanpl e 1(9), 2-benzyl-6-(4-fluoro-3-nethyl phenyl)-4-hydroxymethyl -

pyri dazi n- 3-one_was reacted %Hgyleld t he t tle on%?und as slightly yel |l ow

needl es (yi el d:FOBLAHHNI NG i i ot S %ﬁ? $2H8S 3¢ 1H NVR (400MHz, CDC13)
S: 2.35 (3H, d, J=2. Hz) , 3,15 (3H 2 :
41 ( 2H, % Y4~ bqnzytmﬂrphpﬁrﬁalnﬁlémef%yl86‘(é E&S?ro'g‘me§9y%phe§§l 3H,
7. 47 ( 2H, d, J=6 . 6 Hz ) , 7 . ( % 57-7
.60 ( 1H-2jisobutyys2¥-nyrigazin- 3FPFRBF¥5Eﬁ?@teQéEBylféﬁf?“ﬁ 6?}61355,
1168, 1033, 879. Mass niz: 402 (M¥) . 5) Preparatlon of
compound as colorless needles (yield: 3%) .
Melting point: 259.1-263.1C (dec.)
'H NMR (400MHz, DMSO-de)85:
0.93(6H, d, J=6.6 Hz), 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).

R(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,
~- (4-fluoro-3-methylphenyl)-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
vield the title compound as a slightly yellow oil (yield:
96.4%) .
'H NMR (400MHz, CDCls)®&:
0.98(6H, d, J=6.8 Hz), 2.28-2.39(1H, m), 2.35(3H, 4, 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, 8.9 Hz), 7.59-7.67(2H, m), 7.74(1H,



144

2-benzyl - 4- (4-tert-but oxycarbonyl - 1- pi perazi nyl ) met hyl 6- (4-fl uoro-3-net hyl p
henygl ) - 2H pyri dazi n- 3-one Foll owi ng the procedure of Exanple 1(10),

2- b€nzyl - 6- (4-f | uor o- 3- net hyl phenyl ) - @ithanesulfonyloxynethyl 2H- pyridazin
-3-one and tert-butyl l-piperazinecar ylate were reacted to yield the
title conpound as a yellow oil (yield: 91.80). 1H NWVR (400MHz, CDC13) 8: 1
.46 (9H s ), 2. 35 (3H d, J=1. 8Hz ), 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, n) , 7. 49 (2H, d) J=6. 6 Hz) , 7. 55-7 . 60 ( 1H, m , 7.63
(1H, dd, J=£:897A 2 HA)- 7.74 (1H, s) . Exanple 125 Preparation of

2- benzyl 6- (4-fl uoro-3-nmethy IEhenylﬁ é (1- pi perazi nyl

) met hyl - 21k BYea dhz¢h- 3- 6R&62di RPAPochPOfi-de Fol | owi ng the procedure of
Exanpl e 2, 2-benzyl - 4-tert-butoxycarbonyl - 1- pi perazi nyl ) met hyl - 6- (4

-f 1 uoro- 3ﬁnﬁihy1§heh¥7§M2F+pyrlda2|n 3-one was reacted to yield the title
conpound as a colorless crystalline powder ( yield: 60 . 90 . Melting
point: 162.7-180.7C (dec.) 1H NVR(400MHz, DMSO d6) 8: 145 2.31 (3H) d,
J=2.0 Hz)) 3.09 (4H, br), 3.28 (4H, t, J=5.2 Hz), 3.89(2H, s), 5.36(2H) s),
7.21-7. A%aphg,87.70-7.76(1H, m) , 7 . 79 ( 1H, dd, J=1 . 7, 7 . 3 Hz )
8. 16 ( 1H s ) . IR (KBr) cm1l: 1656, 1607, 1505, 1239, 1126, 700. Mass
mz: 392 (M+) BxaepieatilénPréparation of

2- benzyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 4- (4 nethyl-lplpera2|nyl)nethyl 2H pyr
i dazi n- 3- one Folt@uhaghyhempnonetdbyé-6f (Ex&hpbeotfippthylphenyl) -2

2- benzyl - 6- (4-f1 uoro- 3- net hyl phenyl ) - 4net hanesul f onyl oxynet hyl - 2H pyri dazi n
-3-one and 1- nei bybptperarEiperidaeinedebvrd hydybehdorhdetitl e conpound as a
yellow oil (yield: 81.30 . 1H NWR ( 400MHz, CDC13) 8: 2.33 (3H, s),

2.36(3H, d) J=1p81tE\ingd. BBe(Bbpcbajire206l Eg4Hplbr 4) , 3 . 57 ( 2H, d, J=1
. 4H),5. 40(2H s), 7. 08 ( 1H t, J=8. 9 H ) , 7 .26-7. 36
(3H, m 14zdlméQhQZHamdnoﬁé@hy&—ﬁzx4:fluorﬁﬁa?met&@l@hhﬁylﬁr2; 7 . 64 ( 1H,
dd, J=1 . . 2H ), 7. 73 ( 1H, s ) . Exanple 127 Preparation of

2- benzyl - @séﬂuﬁkmoQH ﬁ retaylpherphk- daEd rreidtpld Toi yeredzi mple) retthyd - 2H pyr
i dazi n- 3-one di hydroc ?oride

compound as colorless needles (yleld: 97.2%) .

Melting point: 208.5-213.0C

'H NMR (400MHz, DMSO-dg¢)d:
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=7.0 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—ﬁethylphenyl)—2—isobutyl—ZH—pyridazin—B
-one

Following the procedure of Example 1(10),



14G Fol |l owi ng the procedure of Exanple 4,

2- benzyl - 6- (4-fl uoro- 3- net hyl phenyl ) -4-(4-nmethyl -1

pi pg azi nyl ) met hyl - 2H pyri dazi n-3-one was reacted to yield the title

co und as a colorless crystalline powder (yield: 78.60) . Melting point:
240.0-242.5C (dec.) 1H NVR ( 400MHz, B¥SO-dr)) S 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(1H,
s) . IR(KBr) cm 1: 1653, 1607, 1504, 1454, 1240, 1127. Mass niz: 406 (M)
Exanpl e 128 Preparation of '

2- benzyl - M NBIH =Ty Hxyses YL rbsRRRyY L 62 Te P es gt FRRRYPHRenyl ) - 2
H pyri dazi n- 3-one Foll owi ng the procedure of Exanple 1(10),
2-benzy|-1mquhy1TQHprﬁidﬁzgnTﬁmggeyuuddiethanolamlne were reacted to
met hanesul f onyl oxymet hyl - 2H-pyri dazi n- 3-one and di et hanol am ne were reacted
to yieldgield ithe Torpeurehesued yas |awsbl ghtivevellew. ed}. (YHANR(400MHz,
CDC13)b: 2. 33 ( 3H s ), 2. 69 ( 4H t, J=4 . 9 H ), 3. 64 ( 4H t,
J=5 . 0 HzZ )5%). '
'H NMR(400MHz, CDCls)8:
0.97(6H, d, J=6.8 Hz), 2.27-2.40(1H, 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, 4, J=7.6 Hz), 7.07(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).
IR (Neat) cm™: 3391, 1654, 1371, 1505.

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

Exampie 91
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(4-
‘fluoro-3-methylphenyl)-2-isobutyl-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(4-fluoro-3-
methylphenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to
yield the title compound as slightly yellow needles (yield:
92.4%).

Melting point: 155.1-157.3C



147 3 68 (2H, s) , 5.40 (2H, s) , 7. 06 (1H, t, J=8. 9 Hz) , 7.26-7.38
(3H , 7.45 (2H, d) J=7. 0 Hz) , 7.58-7 . 68 (2H m , 7.75 (1H) s)
QEIe 129 Preparation of
zyl -4-N, N- bi s( 2- hydroxyethyl)-anlﬁpnethyl-6-(4
quoro 3- et hyl phenyl ) - 2H pyri dazi n- 3='one hydrochl ori de Fol |l owi ng t he
procedure of Exanple 4,

2- benzyl - 4- N, N- bi s( 2- hydr oxyet hyl ) am nomet hyl - 6- (4-fl uoro-3

- met hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as a pale yellow crystalline powder (yield: 75.90) . Melting point:

161. 7- 16 3HOBMRHARIOMEE , 4@@Wﬂzdaﬁhsc>d6) 8 2.31 (2H, d, J= 2 0 FE) , 3.34
(4H, t, J=5.2 Hz) , 3. 83 (4H, t, 4.47(2H, .s), ))
7.23-7.40( 6K, 906z d,7d=6.6 H7) ( 21+%0n% 3261H & 21|3|% &al é 3H3 5 3
Hz ) 8. 47 ( 1H, s ) . IR(KBr) cm1l: 1602, 1503, 1239 1088 Nhss niz
393" (M- HZOH ZExardpl3d (3D Propavaylaprsd with H20), 3.82(4H, br),

2- benzyl - 4- di met hyl am nomet hyl - 6- (4-f 1 uoro-3

met hyl phenyl4)..02H23r iddadFf- 3-Bak, 4.50(2H, s), 5.37(2H, br), 7.30(1H,
dd, J=9.0, 9.0 Hz), 7.78(1lH, ddd, J=2.0, 4.9, 9.0 Hz),
7.85(1H, 4d, J=2.0, 7.3 Hz), 7.71(1H, s).

R(KBr) cm™': 3281, 1655, 1606.

Example 92
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (piperidino)
methyl-2H-pyridazin-3-one |
6;(4—Fluoro—3—methylphenyl)-2—isobutyl—4—
methanesulfonyloxymethyl-2H-pyridazin-3-one (80 mg, 0.22
mmol) and piperidine (55 mg, 0.65 mmol) were dissolved in
ethanol (0.5 mL), and the mixture was heated at 80°C for 1 hour
under stirring. The solvent was distilled off. 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 oil (73 mg,
94.0%) .
'H NMR (400MHz, CDCls)®&:
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, 4, J=7.3 Hz), 7.08(1H, dd,



148 Foll owi ng the procedure of Exanple 7,

2- benzyl - 6- (4-fl uoro- 3- net hyl phenyl ) -4

met lanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di net hyl am ne were reacted
to eld the title conpound as a yellgﬁooil (yield: 92.7a). 1H NWR (400MHz,
CDC13) 8: 2.34(9H) s), 3.49(2H) s), 5740(2H) s), 7.06(1H, t, J=8.9Hz)) 7
.25-7 .35 (3H m , 7. 49 (2H) d, J=7. 4 Hz) , 7 . 58-7 . 67 (2H, m , 7.75
(1H, s) . Exanple 131 Preparation of

2- benzyl - 4- di met hyl am nonet hyl - 6- (4-fl uoro-3

met hyl phenyl ) - 2H pyri dazj n-_3- ydr ochl ori de Fol | ow t he re of
Eﬁ?nplgd4,. fg%ﬁ%y%:g-%? t?yﬁggﬁﬂbﬁgfhyt;é:§4£{r%br%gg?V%thﬁéﬁgﬁgr)
pyridazi n- s-one was I eacte (0} | e e | conpoun as colorie
flakes (yield 77l6$). Ml tHily p%i%qgl}ﬁQStG-%’%éﬂlﬂpNNR( 400MHz, >
DVBO-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 IRpNegtbremny 1692, #81%, 1986 1H) m) , 7 . 83 ( 1H dd, J=2 . 2,

Mass m/z: 357 (M').

Example 93
Preparation of
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (piperidino)
methyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4- (piperidino)methyl
-2H-pyridazin-3-one was reacted to yield the title compound as
slightly yellow prisms (yield: 90.7%).
'H NMR (400MHz, DMSO-de)d:
0.94(6H, 4, 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(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(1lH, s).

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

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

methyl-2H-pyridazin-3-one



7.6 Hz) , 8.52 (1H, s) . IR (KBr) cm1: 1652, 1610, 1506, 1240, 1l26, 702.
Mass m z: 351 (M) 149 Exanple | 32 Preparation of

4- (4mtert-butoxycarbonyl - 1-pi perazi nyl ) met hyl -2
cinnanyl-6-(4-fluoro-3-nethy|phenyl)-%f#pyridazin-3 one 1) Preparation of
2-ci nnanyl - 6- (4-f 1 uor o- 3- net hyl phenyl y="4 et hoxycar bonyl - 2H pyri dazi n- 3- one
Fol | ow ng the procedure of Exanple 1(6),

6- ( 3- f | uor o- 4- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri dazi n3- one and

ci nnanyl brom de were reacted to yield the title conmpound as pal e yel |l ow
needl es (yield:_58. 7% . ltin olbnt: 95.9-9 NVR ( 400MHz, CDC13)
8: 2.35 (3H, d,Fokhowingyfhe %l.g‘ége‘?‘é’ﬁ? %’)5 ]'?x%‘.ﬁpgg %gH dd, J=1 .2, 6. 8
Hz), 6.45(1H, dt, J=15.9, 6.8 Ft%, 6.%5%1F£ g J715.9 Hz), 7.10(1H, dd,
J=8.9, 8.9 Hyflyopp-F-msthylrhenyy) 3875EPPUYIZ971 1e), 7. 58-7.66(2H, m),
8.23(1H, s). IR(KBr) cm1: 1724, 1661, 1603,,1591, 1292,d 1234h %1%%. Mass
m z: 378 fidehanesylPpepheayiehhyl-2H-pyridazin-3-one and mOrpho i

were reacted to yield the title compound as a slightly yellow
oil (yield: 97.4%).

4 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(1lH, 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").

Exaﬁple 95
Preparation of
6—(4—fluoro-3—methylphenyl)—2—isobutyl—4—(morpholino)
methyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6—(4—fluoro—3—methylphenyl)—2—isobutyl—4—(morpholino)methyl
-2H-pyridazin-3-one was reacted to yield the title compound as
colorless prisms (yileld: 92.4%).
Melting point: 215.4-216.6C

1§ NMR (400MHz, DMSO-de)d:

0.94(6H, 4, J=6.6 Hz), 2.19-2.30(1H, m), 2.32(3H, s),



4- car boxy- 2- ci nnanyl - 6- (4-fl uor o- 3- net hyl phenyl ) - 2H pyri dazi n- 3- one
Follomﬁng the procedure of Exanple 1(7), 150
hnﬂanyl-G-(4-fluoro-3-nethy|phenyl) 4- met hoxycar bonyl -
-py azin-3-one was reacted to yieldlige title conpound as pale yell ow
needles (yield: 85.1%. Mlting point 42.8-143.6C 1H NWR ( 400MHz, CDC13)
8: 2.36 (3H, d, J=2. 0 Hz) , 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) ,

ig424 Régg br) @%ﬁ @NS;) cm €§§@%306ﬁ %6&§(2&74g &6§73 ﬁS?? 1463,
Eof:gafgzl;H%§§}&%£8&S€SGPEth I hen¥k%) _QyQ{o§qu%gxl %H—ayrlq%FI% 3-one

4- car boxy- 2-ci nna (4-fluoro-3-nethyl phenyl)-2H pyri dazi n- 3-one was
reacted to yme|d75¥b ?1Q¢6Uéoﬂbbun% 28 (Tn) brd) .

R (KBr) cm™t: 2392, 1647, 1607.

Example 96
Preparation of
4-aminomethyl-6- (4-fluoro-3-methyl-phenyl)-2-isobutyl
-2H-pyridazin-3-one
1) Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-
phthalimidomethyl-2H-pyridazin-3-one
Following the procedure of Example 24(1),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonyloxy
-methyl-2H-pyridazin-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 93.7%).
Melting point: 181.2-187.2C
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.6 Hz), 2.29-2.40(1H, m), 2.30(3H, s),
4.07 (24, 4, 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(1lH, 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").

2) Preparation of




slightly yellow needles (yield: 20.10 . Melting point: 139.9-140.9C 1H
NVR(400MHz, CDC13)8: 2.34 (3H, d, J=1 .5 Hz) , 3.00 (1H, br) , 4.73 (2H, s)
, 90l (2H d, J=6 . 6 Hz ) , 6 . 44 ( 1H dt, J=15. 9, 6 . 6 Hz ) , 6 .
72 ( 2H, d, J=15.9 Hz), 7.08(1H, dd, {§§.9, 8.9 Hz), 7.24(1H, t, J=7.3 Hz),
7.30(2H, dd, J=7.3, 7.3 Hz), 7.39(2H, "d, J=7.3 Hz), 151 7.58-7.62(1H, '
m, 7.64(1H, d, J=7.3 Hz), 7.67(1H s). IR (KBr) cm1l: 3393, 1655, 1648,
1602, 1505, 1451, 1238, 1077 . Mass mz: 350 (M+) . 4) Preparation of

2- ci nnanyl - 6- (4-f | uor o- 3- net hyl phenyl ) -4

met hanesul f onyl oxynet hyl - 2H pyridazin- 3- |l aw the ;RLecsdure of
Exanpl e 1(9)?’Qméﬁﬁﬁ8E§V;6§(g¥fF389593§n§%§9 ghgﬁéhggd-hy&rgkyngghyl-2H
pyri dazi n-3-one was.reacted to yield the title conpound as col orl ess
needl es ($HeP¥ri9az4953~RBFting point: 78.4-80.5C 1H NVR ( 400MHz, CDCL3)
8: 2.35(3H, d, J=2.0 Hz), 3.17(3H, sg, 5f18§2H ldd 4{:}.2, 6.8 Hz),
5.28(2H, d, J=1Folipying ubeiprogeduge 8foR=gmBle, £4181 73" (1H d,” J=15.9
Hz) , 7.09 (1H, dd, J=8.9, 8.9 Hz) 7 . 21-7 3 H..m. ., 7 0 ( 2H,
d, J=8 . 8—Hé-)?lpoyo_-35m€?hylséepyii){2ﬁ)159%*7‘t>/16§"ngg,al&?l?%e.théﬁm) 7
77 (1H t, J=1. 3 Hz ) . , .
2H-pyridazin-3-one was reacted to yield the title compound as
a slightly yellow oil (yield: 99.6%).
'H NMR (400MHz, CDCls)d:
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(1lH, ddd, J=2.1,
4.9, 8.8 Hz), 7.64(1H, d4d, 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—methyl—phenyl)—2—isobutyl
-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4—aminomethyl—6—(4—fluoro—3—methylphenyl)—2—isobutyl—2H—
pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 79.8%).

Melting point: 217.5-220.5C (dec.)



IR (KBr) cm1: 1663, 1612, 1508, 1355, 1241, 1167, 988, 958, 873. Mass ni z:
428 (M+) . 5) Preparation of

4- (4t ert - but oxycar bonyl - 1- pi perazi nyl ) - et hyl -

ci nnanyl - 6- (4-f | uor o- 3- et hyl phenyl ) - % pyri dazi n-3-one Fol |l owi ng the
procedure of Exanple 1(10), 2-cinnanylF=6-(4-fluoro-3-nethyl phenyl)-4 | 52
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one and tert-butyl

1- pi perazi necarboxyl ate were reacted to yield the title conpound as a

yel | ow oi | (yield 86.7% . 1H NWR (400MHz, CDC13) 8: 1.47 (9H, s) , 2.35

(3H, d, J=1. 8 2.52 (4H, t) J=5.0 Hz) , 3.51 (4H, t, J=4.9 Hz) , 3.59
(2H. d) JlHlePHz‘J) OM}?/OCPI"{ deéjé) J=1 . o 6 . 6 H ), 6. 45( 1H, dt,
J=15 . 8, 1H, d, J= 1H, .dd, J=8
.9, 8.9 |f|>z%3 6H7r) 122'r @ fH?I {7 4=407 223%1151 Ht% )22932(&%—% djd) I51770, 7.0
Hz) , 7.38 (2H, 7.56-7. 61 65(1Hdd)J18

7.2 W) , 7.HE A 11|—|)015<)2H Exahﬂélfé@ rPt4e[9§r§1Hi'0ﬁ 05f=7 3 Hz)

2- ci nnanyl - 6- (4-f 1 uor o- 3- net hyl - phen 4- 1p| erazin neth | - 2H—pyr|da2|n
-3-one di hydkbchi=ti®e Fd 1T ng t”h%%/]gﬁ)i %lrp%’ g
4-(4-tert-butoxycarbonyl - 1- plpera2|nyl)nethyl 2 cinnanyl-6(4 quoro 3- et hy
| phenyl ) - 2H-pya3 dedti idd- ofre? s Tehcizd, t®. Y8 e1H, the-titl e conpound as a
colorless crystalline powder (yield: 96.0%. Mlting point: 171.1-187.1C
(dec.) 1HRNRBYX0ENHZ, 2DNBO- @GR 73: 28721 (3H36,d)l a142. A3%). 3.21 (4H) t,

J=4.9 Hz), 3.34 (4H, t) J=5 . 1 Hz ) , 3. 99 ( 2H s ) , 4. 95 ( 2H) dd,
J=1. 3, 6. 4H ), 6. 45 ( 1H, 153 dt, J=16.1, 6.3 Hz), 6.68(1H d,
J=16.1 Hz)) 7.20-7.26(2H,

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-
methanesulfonyloxymethyl-2H-pyridazin-3-one and diethylamine
were reacted to yield the title compound as a slightly yellow
oil (yield: 94.7%).
'H NMR (400MHz, CDCls)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, 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=7.5Hz), 7.08(1H, 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%).

Example 99



7 .

. 7.83 (1H, dd) J=1.7, 7.

29-7 . 34 (2H n) , 7 . 41-7 . 45 (2H ) , 7 . 73-7 . 79 ( 1H m

150 1239, 962. Mass m z: 418 (M+) Exanple 134 Preparation of
2-C anyl-6-(4-f|uoro-3-nethy|-phenyh%
- 1- pi perazi nyl ) net hyl - 2H pyri 4zin- 3-one Fol | owmi ng the procedure

(4- et hyl
of Exanpl

met hanesul f onyl oxymet hyl

e 1(10), 2-cinnanyl-6-(4-fluoro-3-nethyl phenyl)-4

-2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were

3 Hz) , 8.26 (1H, s) . IR (KBr) cm1: 1656, 1605,

reacted to yield the title conpound as a yellow oil (yield: 80.10 . 1H NWR
2 .

) , 2 Prgpara@fpnppy | 3.59 (2H) d J 1.4 H) , 4. 99 (2H) dd)

(400MHz,
( 4H br

J=1. 1, 6. 6 Hz) , 6. 45 (1H, dt J=15 .

J=15 . 8
6, 7 .

CDC13) S 2. 32 (3H) s), 2. 35( 3H d, J=1. 8 H ) ,

H ) ,47diebRyjanfpomgthylgb- (§- féuorg ﬁum?t%Y%Pheéi 10-2m) ¢
2Hz ), 7. 29 ( 2H dd, J=7 . 2, 7

. .2 He
4) 7.2 Hz) , 7.bsoputpl-eHrpysjdazin- GSOPEFPYéa?CthleS) 7.2 H )

75 ( 1H)

t) J=1 . 4 Hz ) . Exanple 135 Preparation of
Following the procedure of Example 4,

4-diethylaminomethyl-6- (4-fluoro-3-methylphenyl)-2-isobutyl
-2H-pyridazin-3-one was reacted to yield the title compound as
slightly yellow needles (yield: 70.1%).

Melting point: 154.3-157.3C

'H NMR (400MHz, CDCl;)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, d, J=1.2 Hz), 3.09-3.25(4H, m), 4.03.(2H, d,
J=7.3 Hz), 4.28(2H, 4, 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-pierazinyl)methyl-6-(4-
fluoro-3-methylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonyloxy
-methyl-2H-pyridazin-3-one and tert-butyl
l-piperazine-carboxylate were reacted to yield the title

compound as a slightly yellow oil (yield: 97.5%).

t,

12 1H, d,

51

J=1

7.39 (2H, dd, J=1 .

7.



| 54 2-cinnanyl - 6-(4-fluoro-3-nethyl -phenyl)-4-(4-nethyl -1

- pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol | ow ng the

procgdure of Exanple 4,

2- ci nnanyl - 6- (4-f1 uor o- 3- net hyl phenyl -(4-methyl -1

-4
piperazinyI)nethyI-ZF#pyridazin-3-one%H%s reacted to yield the title

conpound as a colorless crystalline powder (yield: 66.30)

Mel ting point:

236. 1-237. 1C 1H NVR (400MHz, DMBO-d6) 8: 2.32(3H, 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) 6.4 Hz),

6.45(1H) dt) J=16. 1, 6.3 Hz) , 6. 67 (1H, d) J=15.8 Hz)
nm , 7 .29 NMR@EOQEHY, BDGLs78:41-7 . 44 (2H, m
7 .81 ( 1H) dd, J=2 . 2, 7. 6 Hz

fﬂ’ 8. 07 (1H s ) .
1652, 1607, OL5US(6H23D, J460% ks 46 (932 ¢Mr)2 Exampi 40 §

7.19-7 .26 (2H,

, (. 71-7 . 76 ( 1H, m ,

|R (KBr) cm1:
B8, PReparati on of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2- ci nnanyl - 6- (4f | uor o- 3- net hyl phenyl ) -
2H pyri dazi 2 Bt Foll oldng thwe priodddifte ¢f BxdmA dz1(16)- 58 (2H,” d,

2- ci nnanyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) -4

met hanesul f afsyl oXyHeEt hyd -QH5Yr iddazi=n-.B éivd ,ad 09 (1H, dd, J=8.9, 8.9

Hz), 7.58(1H, ddd, J=2.0, 4.9, 8.9 Hz), 7.63(1H, dd, J=2.0,

7.3 Hz), 7.75(1H, s).

IR (Neat) cm™t: 1695, 1652, 1608, 1506.

Example 101

Preparation of

6~ (4-fluoro-3-methylphenyl)-2-isobutyl-4-(1-

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

Following the procedure of Example 2,

4- (4-tert-butoxycarbonyl-l-pierazinyl)methyl-6- (4-fluoro-3-

methyl-phenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to

yield the title compound as a pale yellow oil (yield:

quantitative).

1H NMR (400MHz, CDCls)d:

0.98(6H, d, J=6.8 Hz),1.47(1H, br), 2.28-2.40(1H, m),

2.36(3H, d, J=1.7 Hz), 2.56(4H, t, J=4.9 Hz), 2.97(4H, t,

J=4.9 Hz), 3.56(2H, 4, J=1.4 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, 4.9, 8.8

Hz), 7.64(1H, dd4, J=2.0, 7.3 Hz), 7.75(1lH, t,

Example 102

J=1.4 Hz).



155 di et hanol am ne were reacted to yield the title conpound as a yell ow oi
(yield: 83.70 . 1H NWR (400MHz, CDC13) 8: 2 . 32 ( 3H, s ) , 2. 69 ( 4H
t, J#4 . 9 Hz ) , 3. 65 ( 4H) d) J=4 . 9 Hz ) , 3. 69 (2H, s) 4. 98 (2H)

d) J=6. 6 Hz) , 6.41 (1H, dt,J15 81£25Hz),6.68(1l—l)d J=15 . 8
Hz ) , 7. 05 ( 1H dd) J=8 . g . 9 L 7.21 (1H, t, J=7.2 Hz)) 7.28
(2H, dd, J=7.2, 7.2 Hz), 7.37(2H)d J?. 6H ), 7. 587. 63 ( 1H m
.7 .66 ( 1H dd, J=1'. 8 7. 2 H ) , 7.81 (1H, s) . Exanple 137

Preparation of

4- N, N- bi s(2-hydr oxyethg %%n1£onethyl-2-cinnanyl-6-(4f|uoro-3-nethy|pheny|)-
2H pyri dazi n- 3- Yehi Ot i de Fol | owi ng the procedure of Exanple 4,
4-N, N- bi s(2- hydro thyl)anlnoneth | -2-¢C 4- qu
-3-net hyl - pheny@jL%Pﬁb$?¥%é%|%e§h$ ipegg¥§Bngy§léT fhe title
compound as a col orl ess stalllne powder ield: 63.2% tin p0|nt
112.5-113. 2C 1I-PNP\#?—’?€ZJ4@ Blyygld?gnsé @ngmla§dyo¥550§18@
.35 ( 4H, t, J=5 . 1 Hz 3. 84 ( 4H_t, J=5.1Hz)) 4.46(2H, s),
4.98(2H, dd, J_ﬂolslommwtheepm%@qwre Oi5@<a¥1§>l§ =45 . 8) 6. 1 H ), 6.
69 ( 1H) d, J=16 . O Hz ) , 7 . 21-7 . 27 m , 7.29-7 . 34 (2H m
7 . 41-7 6-44-fDeprey3-mgthyyphenygd-2- 1s|ob|4tyl #-d3-piReraginy2. 0, 7.3
Hz), 8.47 (1H) s) . IR (KBr) cm1l: 1652, 1604, 1505, 1241, 971 . Mass nil z:
419 ( M- Fﬂ@ﬁhﬁkaﬁb+py138a@nepéraneowaafreacted to yield the title
2- ci nnanyl - 4- di et hyl am nonet hyl - 6- (4-f | uor 03- net hyl phenyl ) - 2H pyri dazi n- 3-
one Fol | oubmgotthé psopedar gedfioExampbas?,(yield: 87.2%).
2- ci nnanyl - 6- (4-fl uoro- 3- net hyl phenyl ) - 4net hanesul f onyl oxynet hyl - 2H pyri daz
i n- 3- one @8Utghgebbyham ne4wereseeatied to yield the title conpound as a
yellow oil (yield: 90.9a). 1H NWR ( 400MHz, CDC13) 8: 2 . 34 ( 3H, d, J=2 .
0 Hz ) , Bi.NR BadoMBitk, SDNSO-&)8:51 ( 2H, d, J=1 . 4 Hz ) , 5.00(2H) dd)
J=1.3, 6.8 Hz), 6.46(1H) dt, J=I5.8) 6.6 Hz), 6 . 72 ( 1H) d, J=15 . 8 Hz )
, 7 . 07 ( 1¢loddgu,)=B .0=%.8BHz)9 Bz1p-2.30.(182 {) 1H} .32 (3871, 4=17.2 Hz) ,
7.29 (2H, dd) J=7.2, 7.2 Hz) , 7.39 (2H, dd) J=1 . 6) 7. O Hz ) , 7. 60-7
. 65 ( 1H nlz), 73,0674%, 1bh) dd3.9%24H, 2brY, 24HR) (2H7. 46 (%M. 3sHz) ,Exanpl e
139 Preparation of

7.28(1H, dd, J=8.8, 8.8 Hz), 7.76(lH, 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-l-piperazinyl)methyl-6- (3,4~
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one
1) Preparation of ethyl
4- (3,4-difluorophenyl)-2-ethoxy-carbonyl-2-hydroxy-4-
oxobutanoate
Following the procedure of Example 1(3),
37,4’ -difluoroacetophenone was reacted to yield the title

compound as a pale yellow oil (yield: 81.6%).



157

2- ci nnanyl - 4-di met hyl am nonet hyl - 6- (4-f | uor o- 3net hyl phenyl ) - 2H pyri dazi n- 3-

one ggydrochl ori de Foll owi ng the procedure of Exanple 4,

2-cinnanyl - 4-di met hyl am nonet hyl - 6- (45 %duoro 3- et hyl phenyl

-2H pyridazin-3-one was reacted to y| d the title compound as a col orl ess

crystalline powder (yield: 81.10). Melting point: 183.6-184.5C 1H NMR (

400MHz, DMSO-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 . 1 Hz 25 .27 (2H m , 7. 297 . 35 ( 2H m , 7

. 41-7 . E4N%4R2<|40%H; ,70%317, i(1H) rr) 7.86(1H, dd) J=2.2) 7.3 Hz),

Uiy Erarol &R0 Bariar oo 880 3 08208, 423318005 )PaTs Tk, 3T

4- (4-tert-butoxycarbonyl - 1-pi perazi ) met hyl 2- (4- chlor00|nnanyl) 6-(4-fluo

r o- 3- met hyl &eni}ln’ﬁ-z%rrl d7a23 @-3)916?/}3') niﬁr'eppérr T ondof<H

2-(4- chlor00|nnanyl % fl uoro- 3- net hyl phenyl ) -4-meth

oxycarboﬁﬁ-@ﬂ@%&r¢%a2| 4830nd B8V | dWi%Rg tRe Zpr ocedure of Exanple 1(6),

158 6-(3-fl uoro-4-nethyl phenyl) - 4-met hoxycar bonyl - 2H pyri dazi n3- one and

4- chIoro@ﬁﬁﬁhﬁ?(zch$b2%@eﬁh@ e reacted to yield the title conpound as

yel | ow needles (yield: 71. 70) Melting point: 137.8-138.8C 1H NVR (400MHz,

CDC13) b: 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 (1%12H Pﬂ3§ara81¢n)of 7.27 (2H, d, 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 (1H, s) . IR (KBr)

cml 1724,4&&@9boi§667(35@6difIQéro@h@ﬁylliZﬁrp831dazwms§-nmb: 412 (M+)

414 (Mt} . 2) Preparation of 4-carboxy-2-(4-chlorocinnanyl)-6-(4-fluoro-3

met hyl phenyl ) - 2Fb pysw thag | th3- pnecé&dlitewb igEkhrep pe ot édur eebhykExanpl e 1(7),

2- (4-chl oro-ci nnanyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4net hoxycar bonyl - 2H pyri d

azi n- 3- one- YBs4+@atledrophynel fi-2hethokleacbopglind-agdaoygt-kewxoryst al | i ne

powder (yield: 86.20) . Melting point: 186.0-186.6C 1H NVR(400MHz, CDC13) 8:

2. 36 (3H bwWrads@te OwhiE) reabtedltbd2iliedld, tisltiRlebecolipbinhd, a6. 39pall, dt,

J=15.9, 6.8 Hz), 6.75(1H, d, J=15.6 Hz), 7.13(1H, dd, J=8. 8, 8. 8 Hz} ,

7.29 (2H yéll1dw8cbybldllide38obdblr dyid*8:58Bizp%) .

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%).

'H NMR (400MHz, CDCl3)3:

4,01(34, s), 7.25-7.32(1H, m), 7.53-7.57(1H, m),
7.67-7.73(1H, m), 8.31(1H, s), 11.70(1H, br).

IR(KBr) cm™t: 3223, 3159, 1722, 1676, 1659.

Mass m/z: 266 (M").



159 7 . 65-7 . 71 ( 2H m , 8. 64 ( 1H s ) , 13 . 98 ( 1H br ) .
| RCKBr) cnil: 3471, 1738, 1631, 1566, 1490, 1467, 1403, 1242, 812, 802 .
Massgm z: 398 (M+) , 400 (M+) . 3) Preparation of
2- (4=chl oroci nnanyl ) - 6- (4-fl uoro- 3- met hyl phenyl)
4- hydr oxynet hyl - 2H pyri dazi n- 3- one Foﬂ?ﬁmﬁng t he procedure of Exanple 1(8),
4- car boxy- 2-(4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- net hyl phenyl ) 2H pyri dazi n- 3- on
e was reacted to yield the title conpound as slightly yell ow needl es
(yield: 17.20). Melting point: 131.8-133.1C 1H NWR (400MHz, CDC13) 8:
2.34(3H, d, J=2.0 Hz), 4.73 (2H, d, 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 ( 2H, d, J=8 . 8 . Hz )
, 7 . 57-9) .Peepgrapiomot 7 . 64 ( 1H dd, J=2.2, 7.3 Hz), 7.69(1H t,
J=1.2 Hz). IR (KBr) cm 1: 3359, 1653, 1598, 1506, 1492, 1240, 1091, 1076.
Mass m z: 388~ ((Rf-digdeormphenyd) -Rrépabaitivdmdofmethoxycarbonyl-2H-
2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- met hyl phenyl ) -4
met hanesul f opykoggmenhy-o2E- pyri dazi n- 3- one 160 Fol | owi ng t he procedure
of Exanple 1(9), '
2- (4-chl or oci nnBoy 1 ywBag At e uproc8dnee hyk pheayb) e41igdy oxynet hyl - 2H pyri daz
in-3-one was reacted to yield the title conpound as col orl ess needl es
(yield: 98-908)4-dkfiuogopbenyl) 17m8thaQybErhbnNVR2E-400 Nz 2 1 EDCE3he8:
2.35(3H, d, J=2.0 Hz), 3.17(3H, s), 4.99(2H, dd, J=1.2, 6.6

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

quantitative).
'H NMR (400MHz, CDCls)$:
~ 0.99(6H, d, J=6.8 Hz), 2.30-2.41(1H, m), 3.98(3H, s), 4.13(2H,
d, J=7.2 Hz), 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-pyridazin-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: 163.4-163.7C
'H NMR (400MHz, CDCls)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), 7.74 (1H, ddd, J=2.4, 7.6,



Hz), 5.28(2H, d, J=1.2 Hz), 6.38(1H, dt, J=15.9 6 Hz), 6 . 75 ( 1H, d,
J:15.9Hz),7.10(1H,dd,J:8.88.8 ) , 7. 27 ( 2H, d, J=8
.5‘12),7.32(2HdJ8.5.Hz) 7. 57-7. 65 (2H m , 7.78
(1H®t, 3213 Hz) . IR (KBr) cm1: 1663, 1619, 1506, 1492, 1346, 1240,

1172, 960, 830. Mass mz: 462 (M) , % (MF) . 5) Preparation of
4-(4-tert-butoxycarbony|-1-piperazinyI) nmet hyl - 2- (4

chl or oci nnanyl ) - 6- (4-fl uor o- 3- net hyl - phenyl ) - 2H pyri dazi n -one Fol | ow ng
the procedure of Exarrpl e 1(10),

2- (4-chl oroci nnarﬁl 4-f| uor o- 3- net héllghenyl) 4- met hane

sul f onyl oxyrielt +8/1 ?@H-ﬁyﬁzdéﬁ,nSB dh% GhilMerg)-butyl 1-piperazi necarboxyl ate
were reacted to yield the title conmpound as a yellow oil (yield: 87.9%. 1H
NVR ( 4001\1?«&KBUDO.113')1 83436,1@737.,426038, $)PL22. 38C3H, 1&70=1102Hz)80&. 52( 4H)
t) J=4.9 Hz)) 3.50 (4H, t, J=5.0 Hz) , 3.59 (2H, d) J=1 .2 Hz) , 4 . 99
(2H, dd, Mags mfz: 63086MH2) , 6. 42 ( 1H) dt) J=15. 8) 6 . 6 Hz ) , 6 .
67 ( 1H, d, J=16.0 Hz) , 7. 09 (1H, dd) J=8.9) 8. 9 Hz) , 7.25 (2H, d,
J=8.8 Hz) ,

6.
Hz

6) Preparation of
-(3,4-difluorophenyl)-4-hydroxymethyl-2-isobutyl-2H-
pyridazin-3-one
Following the procedure of Example 1(8),

4-carboxy-6- (3,4~difluorophenyl)-2~isocbutyl-2H-pyridazin-3-
one was reacted to yield the title compound as colorless
fine-needles (yield: 25.0%).
'H NMR (400MHz, CDCls)$:

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=7.4Hz),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-
methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
6-(3,4-difluorophenyl)-4-hydroxymethyl-2-isobutyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless fine-needles (yield: 81.4%).
Melting point: 113.3-113.4%C

4 NMR (400MHz, CDC1l;)8:



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) . Exanple 141 Preparation of

2- (4achl oroci nnanyl ) - 6- (4-fl uoro- 3- net hyl phenyl )-4-(1

-pip razinyI)nethyI-ZFprridazin-3-on§gg|hydrochlorlde Fol I owi ng t he

procedure of Exanple 2, 4-(4-tert-but

car bonyl - 1- pi per azi nyl ) net hyl -

2-(9

chl or oci nnanyl ) - 6- (4-fl uor o- 3- net hyl phenyl ) - 2H pyri dazi n-3 one was reacted

to yield the title conpound as a pale brown crystalline powder (yield:
Mel ting point 186 7-197.0C (dec ) 1H NWR ( 400N+E DVSO- d6) 8:

84.70 .

2.31(3H, d, J=2. %4H br) 31551H m% 3 iﬁZHé% 94 L 21 s)

. 4 . 95 ( 2CH95216§H,J<%,1J 63

Hz)) 6.66(1H, d, J=15.9 Hz), 7. 22 (1H dd) J=9.0, 9.0 FE) 7.34 (2H, d,
4,7 345 .(©2Hz)d) 5J2€ 28, M) J=17. 782,78 .@BHY AP (1H7 m) 82 ( 1H) ,

9, 7. 6H ), 8. 2L ( 1H s ) . IR (KBr) cm1: 1656, 1606,

J=8. 6 Hz)
dd, J=1 .

1240, 1090, DB6HO=7.54 (BZ Whs§ . eBZ1HASRIA, MH2 . 2,4546,( Mk) 1 HzExahpl (12
Preparation of 2-(4-chlorocinnanyl)-6-(4-fluoro-3-nethyl phenyl)-4-(4

- met hyl
Exanpl e

1(10),
TR (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-
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),

6-(3,4~difluorophenyl)-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 85.5%).
'H NMR (400MHz, CDCls)8:

0.98(6H, d, J=6.6 Hz), 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 6-(3,4-difluorophenyl)-2-isobutyl-4-(1-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride

Following the procedure of Example 2,

s)34 58 (&, 6.1

- 1- pitperdsi .y lHzet hyl - 2H- pyri dazi n- 3-one Fol | owi ng the procedure of



2- (4-chl oroci nnanyl ) - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4net hanesul f onyl oxynet hyl -

ZFprridazin 3-one and 1-nethyl pi perazine were reacted to yield the title

und
Cong!

. 99 ( 2
66 ( 1H,
) , 7.
J=1.8, 7.
2- (4-chl
- met hyl -

t he proc

as a yellow oil (yield: 71.80 . 1H NWR ( 400MHz, CDC13) 8: 2.32
(2H, s ) ,

. 2.35 (3H) 's) , 2.51 (4H) br) , 2. 62 (4H br) , 3.59
H d J=6. 6 Hz ) , 6. 42 (& dt, J=15 . 8') 6 . 4

H )

6

4

d, J=15.9 Hz), 7.09 (1H, dd) J=8.9) 8.9 Hz), 7.24 (2H, d) J=8.6 Hz

30 (2H, d, J=8 . 6 Hz ) , 7. 56-7. 62 ( 1H m , 7.
2 Hz), 7.76(1H, s). Exanple 143 Preparation of

o ny! phenyl ) - 4
OrOC' nna'?’,@ﬁ%%fwg%flpy% U AR Iaéﬁé}g%aém(%rflae Fol | owi ng

edure of Exanp

65 ( 1H, dd,

2- (4-chl diloﬁldiqn%ﬁngl)er%nlf'fcp%%lﬁlﬁfﬁ?m%émr§ gue 4ias reggted to
|eId t he

met hyl - 1-
title co

pi perazi nyl ) net hyl pyridazin-3-one was reacted to
e atﬂc*blfbrCF@EBOlm%sQ%I & jwelpowsetidyi¥igldgo’3.

Mel ting

poi nt: 229.7-243.3C (dec.) 1H NMR (400MHz, DMSO-d5) 8: 2.31(3H) d) J=1.8
.94 (2H,

Hz)) 2.7
dd, J=1
d, J=16

Hz) , 8.08 (0LK4 (©H,.d, | KB Hzenmpl12236533 (1608, , 3492, (41239,) , BLID. (dhss nl z:

466 (M)

M irs) ,pBLOO( 4182 b5)188.FB(4H, br) , 3.83 (2H, s) , 4

.2, 6. 0 Hz) , 6. 42 (1H, dt, J=16 . 0, 6 . 2 Hz ) , 6 .

65 (

1H)

JHONMR (M00MEz, 2Mso-Hd)ded, J=9 . 1, 9. 1 Hz) , 7.34 (2H d, J=8.
Hz) , 7.45 (2H) d) J=8. 6 Hz) , 7.71-7.76 (1H, m), 7.80 (1H dd) J=2.2, 7.0

, 468 (M) . Exanple 144 Preparation of
t, J=5.1 Hz), 3.90(2H, s), 4.02(2H, 4, J=7.1 Hz), 7.5

ddd, J=8.6, 8.6, 10.5 Hz), 7.73-7.78(1H, m), 7.90(1H,
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-diflucrophenyl)-2-isobutyl-4-(4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-(3,4-difluorophenyl)-2-isobutyl-4-

methanesulfonyloxymethyl-2H~-pyridazin-3-one and

2 (1H,

ddd,

l-methylpiperazine were reacted to yield the title compound as

a yellow oil (yield: 79.1%).
'H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.8 Hz), 2.28-2.39(1H, m), 2.34(3H, s), 2.55

br), 2.63(4H, br), 3.58(2H, s), 4.07(2H, 4, J=7.2 Hz),

(4H,

6



4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl =2- (4

chl or oci nnanyl ) - 6- (4-fl uor o- 3- net hyl phenyl ) - 2H pyri dazi n- 3- one Fol | ow ng

t he gor ocedure of Exanple 1(10),

2- (4-chl oroci nnanyl)-6-(4-fl uoro-3-nethyl phenyl)-4
nethanesulfonyloxynethyl-2k+pyridazinlé-one and di et hanol am ne were reacted
to yield the title conmpound as a yellow oil (yield: 76.60 . 1H NMR(400MHz,
CDC13) 8: 164 2.33 (3H, s) , 2.70 (4H, t, J=4.5 Hz) , 3. 66 (4H t, J=4 .
9 Hz) , 3.70 (2H) s) , 4 . 98 (2H, d, J=6. 6 Hz) , 6.36 (1H, dt, J=15. 8,

6. 5H ), 6. 63 ( 1H d, J=15. 8 Hz ) , 7. 06 ( 1H, dd, J=8 . 6, 8 .
6 Hz ) , 7.24 2421 48 (580 .6/ 1807 . 5! GOLmRH,7 B4 -8l 2 H)m) , 7. BBLIH, 63 (1H,
m , 7. 65(1H dd, J=1. 8 7. 2Hz ), 7. 78 ( 1H s ) . Exanple 145
Pr epar ati on 0f- 4- N, N- bi s(2- hydr oxyet hyl ) ani noret hyl - 2- (4

chl or oci nnanyl ) - 6- (4-fl uor o- 3- met hyl phenyl ) - 2H pyri dazi n- 3- one
hydr ochl ori de Foll owi ng the procedure of Exanple 4,

Example 106
Preparation of
6-(3,4-difluorophenyl)-2-isobutyl-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6-(3,4-difluorophenyl)-2-isobutyl-4- (4-methyl-1l-piperazinyl
)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)3: |
0.94 (6H, d, J=6.8 Hz), 2.22-2,33(1H, m), 2.77(3H, s), 3.11 (4H,
br), 3.34(4H, br), 3.84(2H, s), 4.02(2H, d, J=7.1 Hz), 7.52 (1H,
ddd, J=8.6, 8.6, 10.5 Hz), 7.72-7.77(1H, m), 7.89(1lH, 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
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3, 4-
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),



4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- (4-chl or oci nnanyl ) -6
-(4-fluoro-3-net hyl phenyl ) -2H pyri dazi n-3-one was reacted to yield the
titlg conpound as a colorless crystalline powder (yield: 76.1%. Mlting
poi Nt: 151.9-153. 4C 1H NVR(400Mz, - d5)b: 2 . 32 ( 3H, d) J=1 . 7 Hz )
, 3.3 (4H t) J=5 . 1 Hz ) , 3. ( 4H, t) J=5.4 Hz), 4.46(2H) s),
4.97 (2H, dd) J=1.2, 6.1 Hz), 6.48 (1H, dt, J=15. 9) 6 . 2 Hz ) , 6 . 67 (
1H, d, J=15. 9 Hz ), 7. 24 ( 1H dd) J=9. 1, 9. 1 Hz) , 7.35 (2H, d)
J=8.8 Hz) , 7.45 (2H) d, J=8 . 6 Hz) , 7.75-7.80 (1H, m , 7.85 (1H dd,
J=1.7, 7.9 Hz) , 8.48 éé%g i%%I IF{%OB%%yfn}lz 1652, 1604, 1492, 1240,
1090, 968~ (Ikdf TR ) T2 2% lie 74~ 165 Exanpl e 146 Preparation
of 2-(4-chl oroci nnanyl) - 4-di met hyl am no- net hyl - 6- (4
f 1 uor o- 3-TEi AN SHENSPY Y DRE W) Flar T A3 3P vhedEal Mo Aget ABYpr ocedur e of
Exanpl e 7, 2-(4-chloro-cinnanyl)-6-(4-fluoro-3-nethyl phenyl)-9
met hanes ud foyamxiaming | Were piad H-B-Yoirfel dhvgdr & dddtled copPgiaidd ashe titl e
conpound as a yellow oil (yield: 84.6%. 1H NVR ( 400MHz, CDC13) 8. 2 . 33
( 3H d) vellloweoH jyieRd; 388.8%BH, 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) ,

'H NMR (400MHz, CDCl;)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=7.4 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
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (3, 4-
difluorophenyl)-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 to yield the title
compound as a white solid (yield: 70.3%).
Melting point: 127.5-128.3C
'H NMR(400MHz, DMSO¢)8:
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=5.1 Hz), 4.05(2H, d, J=7.1 Hz), 4.45(2H, s),
7.54 (1H, ddd, J=8.6, 8.6, 10.5Hz), 7.76-7.81(1H, m), 7.93 (1H,
ddd, J=2.2, 7.8, 12.0 Hz), 8.53(1lH, s).

IR (KBr) cm™: 1653, 1604, 1521, 1437, 1275.



6. 66 (1H, d, J=15. 8 Hz) , 7 .07 (1H, dd, J=8. 9) 8. 9 Hz) , 7.24 (2H d)
J=8 . 6 Hz) , 7. 30 (2H d, J=8. 6 Hz ) , 7. 60-7 . 68 ( 2H m , 7 .
77 1H) s) . Exanple 147 Preparation of
2- (4= chl oroci nnanyl ) - 4- di net hyl am no- net hyl - 6- (4
fIuoro-3-nethy|phenyl)-ZFprridazin-3J@ﬁe hydr ochl ori de Fol |l owi ng the
procedure of Exanple 4,
2- (4-chl or o-ci nnanyl ) - 4- di met hyl am nonet hyl - 6- (4-fl uoro-3
met hyl phenyl ) - 2H pyri dazi n-3-one was reacted to yield the title conpound as
a colorless crystalline power (yield: *1 166 34.49% . Melting point:
201. 3- 201M98S 11y KVR3 £ AO¥ V20 )DVBO- d~) 8: 2.32(3H, d, J=1.7 Hz), 2.83(6H,
s)) 4.28(2H, s), 4.98(2H, dd) J=1 . 3, 6. 1 Hz ) , 6 . 48 ( 1H, dt, J=16 .
1, 6. 1 H ), 6. 67 ( 1H, d, J=16 . 1 Hz ) , 7. 24 ( 1H) dd, J=9 . 3, 9
. 3H ), 7. 35 2H, d, J=8 . 6 Hz) , 7. 45 (2H, d, J=8 . 6 Hz) , 7 .
75-7 . 80Exampley 1097 . 85 ( 1H, dd, J=2.3, 7.6 Hz), 8.47(1H, s)
Preparation of
6-(3,4-difluorophenyl)-4-dimethylaminomethyl-2-
isobutyl~2H-pyridazin-3-one
Following the procedure of Example 7,
6—-(3,4-difluorophenyl)~-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil (yield: 85.5%).
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.6 Hz), 2.29-2.40(1H, m), 2.35(6H, s), 3.50(2H,
s), 4.07(24, 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-dimethyl-aminomethyl-2-
isobutyl-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
slightly yellow flakes (yield: 85.9%).

Melting point: 226.5-227.7C



IR (KBr) cm1: 1652, 1608, 1491, 1239, 968. Mass niz: 411 (M) , 413 (M)
Exanpl e 148 Preparation of '
2- cyal opropyl et hyl - 4- (4- net hyl - 1- pi per azi nyl ) et hyl
6- [ -(nethylthio)phenyl]-ZFprridazin-g-one 1) Preparation of
4-carboxy-2-cyc|opropy|nethyl-6-[4-(né %ylthio)phenyl] 2H pyri dazin- 3- one
Fol | ow ng the procedure of Exanple 1(7),
2-cycl opropyl net hyl - 4- met hoxycar bonyl - 6- [ 4- (et hyl t hi 0)
phenyl ] - 2H pyri dazi n-3-one was reacted to yield the title conpound as a
yell ow crystalline power (yield: 98.20). 1H NWVR ( 400MHz, CDC13) 8:
0.50-0.GG%MPPH%QQOQMHQ}-ﬂ»ﬁgtxH)Bﬁ), 2.54(3H, s), 4.24(2H, d, J=7. 4 Hz) ,
7.34 (2H, d, J=8. 6 Hz) , 7.78 (2H, d, J=8. 6 Hz) , 167 8.66 (1H, s) ,
14.22 (1H, 9.926 (K8 y=enB Hz)348302317624 (1B3n), 2482 (68452, 4.408(2H093,
825. Mass mz: 316(M+r) 2) Preparation of
2-cycl opr opyd,n&yll- #zhyddoR§ri8Hhys )} 6-7.44 (ddd, J=8.7, 8.7, 10.5 Hz),

7.76-7.81 (14, m), 7.93(1H, ddd, J=2.2, 7.9, 12.0 Hz), 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-
pyridazin-3-one
1) Preparation of ethyl
4-(2,4-difluorophenyl)-2-ethoxy-carbonyl-2-hydroxy-4-
oxobutanoate
Following the procedure of Example 1(3),
2" ,4"-difluoroacetophenone was reacted to yield the title
compound as a pale yellow oil (yield: 76.8%).
'H NMR (400MHz, CDCls)8:
1.30(6H, t, J=7.1 Hz), 3.81(2H, d, J=3.4 Hz), 4.18(1H, s),
4,30(4H, g, J=7.1 Hz), 6.90(1lH, ddad, J=2.4, 8.5, 10.0 Hz),
6.94-7.00(1H, m), 7.94(lH, ddd, J=6.6, 8.5, 8.5 Hz).
IR (Neat) cm™: 3491, 1743, 1692, 1612.

Mass m/z: 312 (M"™-H,0 )



(et hyl t hi o) phenyl ] - 2H pyri dazi n-3-one Foll owi ng the procedure of Exanple

1(8), 4-carboxy-2-cycl opropyl net hyl -6-[ 4- (net hyl t hi o) phenyl]-2H

pyri?azi n-3-one was reacted to yield the title conmpound as a pal e yell ow

crystalline powder (yield: 22.6%. 1H _NVR(400MHz, CDC13)8: 0.45-0.60(4H,

m, 1.37-1.46(1H, n), 2.53(3H, s), 3.0801H t, J=6.1 Hz), 4.11(2H, d, J=7.2

Hz), 4.72(2H, d, J=6.0 Hz), 7 . 32 ( 2H d, J=8 . 6 Hz ) , 7 . 67 ( 1H s )

, 7. 74 ( 2H d, J=8 . 6 HZz) . IR(KBr) cm1 : 3393, 1657, 1602, 1514,

1095, 822 . Mass m(z: 302 (M¥) . 3) Preparation of

2-cycl oprggyl met h¥l - 4- met hanesul f onyl oxy-nmet hyl -6-[ 4

(et hyl t hf o) PRERFFRL2ARpOE dazi n- 3- one Fol | owi ng the procedure of Exanpl e

1(9), 2-cycl opropyl met hyl - 4- hydr oxynet hyl - 6- [ 4- ( met hyl t hi o) phenyl

] - 2H pyr i dazifnC3rORE Ynds @eéﬁ%@@@ﬁ’éﬂ%ﬁﬁé%ﬁﬂ%%ﬁdﬁ%% pal e yel | ow

fine-needles (yield: 78.6%. 1&8 1H NVR (400MHz, CDC13) S: 0.45-1.61(4H,

m, 1.37-1.47(1E|,olﬂrpwlz%iﬁlgHpr§5:9d9.r@7(>§HjExample 1(4), ethyl
4-(2,4-difluorophenyl)-2-ethoxycarbonyl-2-hydroxy-4-oxo-
butanocate 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, CDCls)3:
3.99(3H, s), 6.96{(1H, ddd, J=2.4, 8.8, 10.1 Hz),
6.99-7.04 (14, 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™l: 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

Following the procedure of Example 1(6),



s), 4.11(2H, d, J=7.2 Hz), 5.28(2H, s), 7.33(2H, d, J=8.4 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 mz: 380 (M+) . 4) Preparation of

’!Iopropylnethyl-4-(4-nethy| 1- plpera2|nyl)nethyl 6
[4 (et hyl t hi o) phenyl | - 21 pyri dazi n- 348he Fol | owi ng the procedure of
Exanpl e 1(10),
2-cycl opropyl net hyl - 4- met hanesul f onyl oxynet hyl - 6-[ 4( et hyl t hi o) phenyl ] - 2Hp
yridazi n-3-one and 1-nmethyl - pi perazine were reacted to yield the title
conpound as a yellow oil (yield: 85.70). 1H NVR(400MHz, 13%8:
0.44-0. 58¢ 2/ %lrjdlil%rqpla%{lsm ﬁjmeéhgémiilrbeslyl22§3P§F11d§)2l 232909 66( 8H,
m, 3.59(2H, s), 4.10(2H, d, J=7.3 Hz), 7.33 (2H, d, J=8.3 Hz) , 7.75 (2H,
d, J=8.3 we§ regctd (it yigld therksitd el Apmmaupit &5 gnPele vellow oil

2- cyclopropflneth yl - 4- (4- met hyl - 1- pi per azi nyl ) net hyl
6-[ 4- (et hy. @hdo)%ﬁeﬁ%l} 2H pyri dazi n- 3-one di hydrochl ori de 1@
Fol | owi ng the procedure of Exanple 4,
2-cyc|oprhpmmmﬁﬂGQMHZk(GDmmmByl-1-piperazinyI)nethyI-G-[4
0.99(6H, d, J=6.6 Hz), 2.29-2.42(1H, m), 3.97(3H, s),
4,12 (2H, 4, J=7.3 Hz), 6.94(1H, ddd, J=2.4, 8.8, 11.2 Hz),
6.98-7.04(1H, m), 7.73(1H, ddd4, 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-
pyridazin;B—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, 4, 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(1H, s).
IR (KBr) cm™: 1739, 1636, 1618, 1573, 1465.

Mass m/z: 308 (M").



(et hyl t hi 0) - phenyl ] - 2H pyri dazi n-3-one was reacted to yield the title
conpound as a colorless crystalline powder (yield: 69.1% . Mlting point:
2348ﬁ 239. 2C 1H NVR(400MHz, DWVBSO-d5)S: 0.40-0.45(2H, m, 0.50-0.56(2H, m,
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 #BY) . 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 niz: 384 (M+) . Exanple 150 Preparation of
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2cycl opr opyl net hyl - 6- [ 4- (et hyl t hi o) ph
enyl ] - 2Hpyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(10),
2-cycl opropyl net hyl - 4- net hanesul f onyl oxynet hyl -6-[ 4
(et hyl t hi o) phenyl ] - 2H- pyri dazi n- 3-one and di et hanol anm ne were reacted to
yield thed)ifrepzoapbondods a yel |l ow oil (yield 78.9% . 1H NVR( 400MVHz,
CDC13)8: 0.44-0.59(4H, m, 1.36-1.45(1H, , 2. 53&3H S) 73(4H, 170
br) , 3. 67 CAKR,8-difduogophpnyly- 43h(yglpqoxy;neth& 31(59hutdfl B 3
pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-6- (2, 4-difluorophenyl)-2-isobutyl-2H-pyridazin-3-
one was reacted to yield the title compound as a pale yellow
0il (yield: 45.0%).
'H NMR (400MHz, CDCls)3d:
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(1lH, 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-
methanesul fonyloxymethyl-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: 86.7-88.6C

'H NMR (400MHz, CDCl3)d:

0.99(6H, d, J=6.8 Hz), 2.26-2.39(1H, m), 3.16(3H, s),



Hz), 7.32(2H, d, J=8.3 Hz), 7.70(1H, s), 7.74(2H, d, J=8.3 Hz) . Exanple
151 Preparation of
4- Ng\- bi s( 2- hydr oxyet hyl ) am nonet hyl - 2cycl opr opyl net hyl - 6- [ 4- (net hyl t hi o) ph
eny™ - 2Hpyri dazi n- 3-one hydrochl oride Follow ng the procedure of Exanple 4,
4- N, N- bi s( 2- hydr oxyet hyl ) am noret hyl - 23¢ycl opr opy! net hyl - 6[ 4- (nethylthlo)ph
enyl ] -2H pyri dazin-3-one was reacted to yield the title conpound as a
slightly yellow solid (yield: 75.10) . Melting point: 169.2-171.7C 1H NMR
(400MHz, DWVSO-d6) 8: 0.42-0.46(2H, nm), 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, 4?2 7.41 (2H,
d, J=8. 8 HA.08 (2HgR, (g .4, Hgko.5 ®GAH, dg. Q?l(ZH{ZZSa 6.9 1(H<B|d)idem1
3242, 1652, 1604 | 420, 1094, 1059, 823 . Mass mz: 358 (Mt-CH20H) .
Exarrpl e 152 Jﬁr?epﬁb,r 8t.8onl bf2 ZI-Zchﬁ o%?o%y@ﬁréilﬁylmm- di. met( Al eddadvo JIrmét. Byl - 6- [ 4
171 (rmethyl t hi o) phenyl ] -2H- pyri dazi n- 3-one Fol |l ow ng the procedure of
Exanple 7, 6.3, 8.8 Hz), 7.73-7.75(1H, m).
2-cycl opropyl - net hyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4( net hyl t hi 0) phenyl ] - 2H
pyri dazi nEB{KBe) was readtsed a1y elldoshe 1t3%d,e lddfound as a yel | ow oi |
(yield: 98.60). 1H NWR ( 400MHz, CDC13) 8:

Mass m/z: 372 (M').

8) Preparation of 6-(2,4-difluorophenyl)-2-isobutyl-4-
phthalimidomethyl-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
6-(2,4-difluorophenyl)-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as colorless needles (yield: 91.1%).
Melting point: 152.3-155.6C
'H NMR (400MHz, CDCl;)8:
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-
pyridazin-3-one

Following the procedure of Example 24 (2),



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)

Exagpl e 153 Preparation of

2- cyCl opr opyl net hyl - 4- di et hyl am no- net hyl - 6-[ 4( et hyl t hi o) phenyl ] - 2H-pyri d
azi n- 3-one hydrochl ori de Fol | owi ng thé‘)’apr ocedure of Exanple 4,

2-cycl opropyl - net hyl - 4-di net hyl am nonet hyl -6-[4-(nethylthio

) phenyl ] - 2H pyri dazi n- 3-one was reacted to yield the title conpound as a
pal e yellow crystalline powder (yield: 75.50). Melting point: 230.2-232.3C
1H NVR(400MHz, DMSO-d6)8: 0.42 -0.46(2H,_m, 0.52-0, 58(2H,

1.31-1. 40 1HsohytyD: @3%%‘%3?1@918%16?1}37%574211?}@)@1&%&1“{12(10139_—"7@1‘%&5‘7 4. 25( 2H,
s) , 7.41 (2H, d, J=8.6 Hz) , 7.84 (2H, d, J=8.5 Hz) , 8.34 (1I§, s) . IR
(KBr) cmuyrB3#ssin-134® e 1508, regRd tpoyiedsh the £231¢ FRERONPS: 2828 ()
Exanpl e 154 Preparation of

4- (4-t er ts bigloxdye aydbhyw -Ai bi petekd hy?§ nethyl - 2i sobutyl - 6-[4- (et hyl thio)-p
henyl ] - 2H pyri dazi n- 3-one 1) Preparation of

4- car box Y42 NMROoMH G- [ Inebhyl t hi 0) - phenyl ] - 2Hpyri dazi n-3-one To a

sol ution of 4-nethoxycarbonyl-6-[4-(nethylthio)-phenyl]-2H pyridazi n-3one (
8 . 00 g, 29.9B (aml J, iT=a,8 NEzli met hgd (23 e e 2- BO-2 41 (Wl e Blbded

pot assi um carbonate (8.02 g, 58.0 mml ) and isobutyl bromde (4.76 g, 34.8
mml ) , and 3 fey bkt ¥ne nass s2iy rigdJal . 8L f 016 . B2HAH, sdddheltknheBaur e of
the reaction mxture was allowed to drop back to roomtenperature, and a
saturated aqueausizsol 8t bpA7002%0H| um hyidresgenitakbodral el Wy ,add@d.(1Fhe

m xture was then extracted with ethyl acetate . The extract was washed with
brine, and dyded pversangiysly ogisg siogi um sul fate. The sol vent was distilled
off. Follow ng the procedure of Exanple 1(7), the residue was reacted to

yi el d thergiféet osmoundas ,a pel7l,owesal,i d diyi,elidosd5. 10 (2 steps)]. 1H NWR
(400MHz, CDC13) 8: 1.01(6H, d, J=6.6 Hz), 2.33-2.46(1H, m, 2.54(3H, s),
4.21(2H, Wasd=f/4: HEd3 (41)34(2H, d, J=8.4 Hz), 7.80(2H d, 173 J=8 . 4 Hz
) , 8. 68 ( 1H s ), 12 . 72 ( 1H, s ) . Mass nmlz: 318 (M) . 2)
Preparati on of

Example 112
Preparation of
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-
pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-
pyridazin-3-one was reacted to yield the title compound as
slightly yellow needles (yield: 94.9%).
Melting point: 161.4-163.9C
'H NMR (400MHz, DMSO-ds)8:
0.93(6H, d, J=6.8 Hz), 2.18-2.34(1H, m), 4.01(2H, s),
4.02(24, d, J=7.3 Hz), 7.24-7.31(1H, m), 7.46(1H, ddd, J=2.4,
8.8, 11.5 Hz), 7.76(1H, ddd, J=6.3, 6.3, 8.8 Hz), 7.95(1lH,

s).



4- hydr oxynet hyl

- 2-i sobutyl

-6-[4- (et hyl t hi o) phenyl ] - 2H pyri dazi n- 3- one

Fol | ow ng the procedure of Exanple 1(8),

4- ca boxy- 2-i sobut yl -
to @

eld the title conpound as a yeIIow oH

6- [ 4- (et hyl t hi o) phenyl ] - 2H pyri dazi n3-one was reacted
(yield: 35.30). 1H NVR(400MHz,

CDC13)8: O .

3H,

Hz), 7.66(1H, s), 7.73(2H, d, J=8.6 Hz). 3) Preparation of

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl t hi 0)
phenyl]-2H—Fyr|da2|n 3-one Follomnng t he procedure of Exanple 1(9),

4- hydr oxykRetHBA L cmsoblieyR, 61p45¢ e ﬁ?btﬁﬁ@?phenyl] 2H pyri dazi n- 3- one was

s_)

98 ( 6H, d, J=6 .
4.08(2H, d, J=7.4 Hz),

6 Hz Y1842 . 27-2 . 39 (1H m , 2.
4.71(2H, d, J=5.9 Hz),

53 (

7.26(2H, d, J=8.4

reacted to yield the title conpound as a pale yellow crystalline powder

(yield: 73.2%).
2.28-2. 40 (1H, m ,
5. 27(2H, Ekamslle 211g),

Hz)

. 7.75 (1H, d, J=1.4 Hz).

1H NWR ( 400MHz, CDC13) 8: 0.99 (6H, d, J=6. 6 Hz) ,
2.53 (3H, s) , 3.17(3H, s), 4.08(2H, d, J=7.4
174 7.32 (2H, d, J=8.4 Hz) , 7.73 (2H, d, J
Mass mz: 382 (M)

Preparation of

-(2,4-difluorophenyl)-4-dimethyl-aminomethyl-2-

isobutyl-2H-pyridazin-3-one

Following the procedure of Example 7,
6-(2,4-difluorophenyl)-2-isobutyl-4-

methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield the title compound as a slightly yellow oil (yield:

94.1%).

'H NMR (400MHz, CDCl;)d:
0.98(6H, d, J=6.8 Hz), 2.27-2.38(1H, m), 2.34(6H, s),
3.49(2H, 4, J=1.5Hz), 4.07(2H, d, 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-dimethyl-aminomethyl-2-
isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

6-(2,4-difluorophenyl)-4-dimethylaminomethyl-2-isobutyl-2H-

Hz) ,
=8.4



4) Preparation of 4-(4-tert-butoxycarbonyl-1-piperazinyl)-net
i sobutyl -6-[4- (et hyl t hi o) phenyl ] -2H- pyri dazi n-3-one Fol |l ow n
progedure of Exanple 1(10),

2- 1 butyI-6-4-nethanesu|fony|oxynethil-6-[4-(nethy|thio)
phenyl ] - 2H pyri dazi n-3-one and tert-bt#&| 1-pi perazi necar boxy
reacted to yield the title conmpound as a yellow oil (yield: 8
( 400MHz, CDC13) 8: 0.98 (6H, d, J=6. 6 Hz) , |.47 (9H, s) ,
m , 2.50-2.55(4H, m, 2.53(3H, s), 3.50(4H, t, J=4.8 Hz), 3.

hyl - 2
g the

| ate were

8.00). 1H
2.28-2. 40
58(2H, s),

4.07(2H, d, J=7.4 Hz), 7.32(2H, d, J=8.4 Hz), 7.73 (2H, d, J=8.6 Hz) ,
(1H, s) .PYEXEHPFEN1550e éigdr BepeRedfto yield the title compound as pale

2-isobutyl -6-[4-(nethylthio)phenyl]-4-(1-piperazinyl)
nethyl-2F¥%@¢¢Wa§IhS@Soh%lﬂiﬁyd$éc%%

oride Following the procedure of

Exanpl e 2, 4-(4-tert-butoxycarbo: ~yl-1-piperazinyl)nethyl-2-isobutyl-6
[ 4- (et hytéhi ) pheoiht : 2H pyt+tHa2i b C3- one was reacted to 175 yield the

title conpound as a yellow crystalline powder (yield: 70.50 .
poi nt: 248 353 00OMHISC.OMSO-de) 8

0.94(6H, d, J=6.8 Hz), 2.18-2.29(1H, m), 2.80(6H,

4.03(2H, 4, J=7.3 Hz), 4.30(2H, s), 7.25-7.31(1H,

Mel ti ng

S)

m),

7.45(1H, ddd, J=2.4, 8.8, 11.2 Hz), 7.81(1lH, ddd, J=6.3, 6.3,

8.8 Hz). 8.15(1H, d, J=1.7 Hz),

IR (KBr) cm™t: 1648, 1612, 1523, 1510.

Example 115
Preparation of
4-diethylaminomethyl-6- (2, 4-difluorophenyl) -2~
isobutyl-2H-pyridazin-3-one
Following the procedure of Example 9(4),

6-(2,4-difluorophenyl)-2-isobutyl-4-

methanesulfonyloxymethyl-2H-pyridazin-3-one and diethylamine

were reacted to yield the title compound as a pale yellow oil

(yield: quantitative).

'H NMR (400MHz, CDCls3)8:

0.98(6H, d, J=6.8 Hz), 1.06(6H, t, J=7.1 Hz), 2.27-2.39(1H,

m), 2.59(4H, q, J=7.1 Hz), 3.59(2H, d, J=1.7 Hz), 4
d, J=7.3 Hz), 6.92(1H, ddd, J=2.4, 8.8, 1l.2 Hz),
6.95-7.01(1H, m), 7.72(1H, ddd, J=6.3, 6.3, 8.8 Hz),

td, J=1.5, 2.9 Hz).

.07 (2H,

7.83(1H,

NVR
(1H,

7.78



1H NVR (400MHz, DMSO-dd) b: 0. 95 ( 6H, d, J=6 . 6 Hz ) , 2 . 21-2 . 33 (
IH m , 2. 52 ( 3H s ) , 3.10(4H, t, J=4.8 Hz), 3.30(4H, t, J=5.2 Hz),
3.90&§H, s), 4.01(2H, d, J=7.3 Hz), 7.39(2H, d, J=8.3 Hz), 7.83(2H, d, J=8
.3 ) , 8 15 ( 1H, s ) . I R(KBr) 1. 2961, 2442, 1640, 1596, 1511,
1433, 1406, 1089, 912. Mass nfz: 372 % ) . Exanple 156 Preparation of
2-isobutyl -4-(4-nmet hyl -1-pi perazinyl)-nethyl-6-[4
(et hyl t hi o) phenyl ] -2H- pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple
1(10), 2-isobutyl-4-nethanesul fonyl oxynet hyl - 6-[ 4- (et hyl t hi o)
phenyl ] - 2K pyri dazi n- 3- one and 1-neth%lpiperazine were reacted to yield the
title corﬁ?o!ﬁﬁ)a%)s yel L6wPloi L6¢yreld®68.30 . 1H NVR ( 400MHz, CDCL3) 8:
0.98(6H, d, J=6.6 FEZ, 2.29-2.39(1H, m, 2.32(3H, s), 2. 51 ( 4H, br ) , 2
. 53 ( 3Mass)m/zp 34%P81(0) 4H, br) , 3. 58 ( 2H, d, J=1 . 4 Hz ) , 4 . 07 (
2H, d, J=7 . 4 Hz ) , 7. 33 ( 2H, d, J=8. 6 Hz ) , 7. 7 4 ( 2H, d, J=6.8
Hz), 7.76(1H, s). 176
Example 116
Preparation of
4-diethylaminomethyl-6- (2, 4-difluorophenyl)-2-
isobutyl—éH—pyridazin—3—one hydrochloride
Following the procedure of Example 4,
4-diethylamino-methyl-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)d:
0.94 (64, 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, d4, 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, 8.8 Hz), 7.81(lH, ddd, J=6.3, 8.8, 8.8 Hz),

8.24(1H, d, J=1.5 Hz).

Example 117
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(2,4-
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),

6- (2, 4~-difluorophenyl)-2-isobutyl-4-



Exanpl e 157 Preparation of

2-isobutyl -4-(4-nmet hyl - 1- pi perazi nyl ) -nmet hyl -6-[4( et hyl t hi o) phenyl ] - 2H pyr
i dagl n- 3-one di hydrochl oride Followi ng the procedure of Exanple 4,

2-1 SObut yl - 4- (4- net hyl - 1- pi per azi nyl ) net hyl - 6- [ 4( et hyl t hi 0) phenyl ] - 2H pyri
dazin-3-one was reacted to yield the i3t e conpound as a colorl ess
crystalline powder (yield: 86.40) . Melting point: 242.6-243.7C 1H NWR
(400MHz, DMSO-d6) 8 O . 94 ( 6H, d, J=6 . 6 Hz ) , 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, 5s),
4.01 (2H, d, J=7.1 Hz) , 7.39 (2H d, J=8. 6 Hz) , 7. 82 (2H, d, J=8 . 5 Hz
) , 8 . orethanesylfonylexwmeyhghrii-BYBddazgn73-ong7andes52, 1607, 1090,
953. Mass nf z: 386 (Mr) . Exanple 158 Preparation of

4- N, N- bi s¢etlyainokgming|yeane noree byd -t i wiobld yhes Ji4 (e taopiooning gigedy| | - 2H
pyri dazi n-3-one Fol | owi ng the procedure of Exanple 1(10), 177

2- i sobut y$ } Yglmet hapesludw ooyl oxyieldyl 96- p&3 ( net hyl t hi 0)

phenyl ] - 2H pyri dazi n- 3-one and di et hanol ami ne were reacted to yield the
title comppuMk @@Ll lce )b (yield: 71.20). 1H NWVR ( 400MHz, CDC13) 8:
0.96(6H, d, J=6.6 Hz), 2.27-2.39(1H, m, 2.51(3H, s), 2.71(4H, t, J=5.1
Hz), 3. 66(4H.97 (a&5.d, HBz),. 63HZO( 281, 26%2.40 (08, (BH 2,70&H,2 4Hz)J=5.D. 30
(2H, d, J=8. 6 Hz) , 7.71-7.76 (3H, mM . Exanple 159 Preparation of

4- N, N- bi s( 2-Hy)dr axyest (i) aryi geseOhyk} 2-3 sobuey) -©) [ 4(.ed (it ki, o)phenyl | - 2H
pyri dazi n-3-one oxal ate To a sol ution of

4- N, N- bi s( 2-thyydr axyeet e ,) anidyogeet.hyl 828} sobut iz 6 [A(emethyd fim) phenyl ] - 2H
-pyridazin-3-one (69.7 ng, 0.18 nmol) in nethanol (1 nL) was added at room
tenperature pxgd jogacd d gdihydnate (221sh 1y, dad8 gawll, .6.Be ssd went. was
distilled off. The residue was recrystallized from chloroformdiethyl ether

to obtainrkhgeht! em@oMBaAWAd as4® ,Wiidee saldob ( 59. 5 ngy, 69. 4~ ) .
Mel ting point: 116.4-118.1C 1H NVR ( 400MHz, DMBO-d6) 8. O . 94 ( 6H, d,

J=6 . 6 HEads . mAz: 3@32t-BH)( IH m , 2. 52 ( 3H s ) , 2.91(4H t,
J=5.8 Hz) . 3 61(4H "t. =56 Fz), 3.94(2H, s), 4.01 (2H d, J=7.3 Hz)
7.39 (2H d, J=8. 6 Hz) , 7. 81 (2H, d, 178 J=8 . 6 Hz ) , 8 . 14 ( 1H s
) . IR (KBr) cm1l: 3344, 2927, 1659, 1611, 1402, 1049, 721 . Mass m z: 360

(Me- CH20H) y amp1e 118

Preparation of
4-N,N-bis(2-hydroxyethyl)aminomethyl-6-(2,4-
difluorophenyl)-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 to yield the title
compound as slightly yellow prisms (yield: 89.0%).
Melting point: 161.8-163.9C
'H NMR(400MHz, DMSO-d¢)8:
0.93(6H, d, J=6.6 Hz), 2.18-2.29(1H, m), 3.27-3.40(4H, br,
overlapped with H20), 3.76-3.84(4H, m), 4.03(2H, d, J=7.3

Hz), 4.51(2H, brs), 5.34(2H, br), 7.24-7.31(1H, m),



Exanpl e 160 Preparation of

4-di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl t hi 0)

phega! ] - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 7,

2- 1 SObut yl - 4-rnet hanesul f onyl oxynet hyl - 6-[ 4- (et hyl t hi 0)

‘phenyl ] - 2H pyri dazi n- 3-one was reacted3®o yield the title conpound as a
yellow oil (yield: 73.90 . 1H NMR (400MHz, 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(2H,
d, J=7.9 Hz), 7.31(2H, d, J=8.6 Hz), 7.77(2H, d, J=8.4 Hz), 7.79(1H s).
Exanpl e 161 Preparation of

4- di met hy| anm +fdmet 8 (13, dobut {4 1%=1 R4 e hyTk hi )15 (1H, m).
phenyl]-2H—pyridaziq-S-one hydrochl ori de Fol |l owi ng the procedure of Exanple
4, IR{KBr) cm™~: 3233, 3172, 1645, 1613, 1593, 1421.

4-di met hyl - am nomet hyl - 2-i sobut yl - 6-[ 4- (et hyl t hi o) phenyl ] 2H pyri dazi n- 3-on
e was reacted to yield the title conpound as a colorless crystalline powder
(yield: 82.3%. 179 Melting point: 216.8-218.4C 1H NWVR ( 400MHz, DMSO d6)
8: 0.96(6&kampld=618 Hz), 2.23-2.36(1H, n), 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. 4rdddkassion &R (KBr) cm 1: 3485, 1740, 1684, 1253, 856, 577
. Mass mz: 331 (M+) . Exanple 162 Preparation of

2- i sobut yl - 6- [ 464 n&f hydii hi ) pheinah 1 ¥-pr Dpabayl/l-4- (4-methyl~-1-

am nonet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(10),

2-1 sobutyl - 4- mep feeest h PNYhOXYFEL Iyt p or i dat bRt Bybhbi 0)

phenyl ] - 2H pyri dazi n- 3-one and propargyl ami ne were reacted to yield the
title conpound @s] Bowghy ovnei hréyé@hde 52. 28implid NWRO(, 400MHz, CDCL3) 8:
0.98 (6H, d, J=6. 6 Hz) , 2.26 (1H, t, J=2.3 Hz) , 2.29-2.40 (1H, m , 2 .
52 ( 3H, §—12,43dif§&o£oﬁﬁlen91)Jf2isof}utl§1)4r 3. 90 (2H s ) , 4. 07 (
2H, d, J=7.4 Hz), 7.31(2H, d; J=8.4 Hz), 7.70(1H, s), 7.73(2H, d, J=8.4

Hz) . Exaq@éﬁhéﬁésﬁﬁEgﬁ?§5k9ﬂe9ﬁyl—2H-pyridazin—Brone and _ _

2-i sobutyl-6-[4-(nethylthi0)phenyl]-4propargyl am nonet hyl - 2H pyri dazi n- 3- on
€ hydrOChiQmégﬁylpﬁﬁgrazine were reacted to yield the title compound as

a pale yellow oil (yield: 24.0%).

'H NMR (400MHz, CDCls)&:
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, 11.2 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-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride

Following the procedure of Example 4,



Fol |l owi ng the procedure of Exanple 4,

2-1sobutyl -6-[4-(nethyl thio)phenyl]-4-propargyl am nonet hyl 2H pyri dazi n- 3- on
e reacted to yield the title conpound as a white solid (yield: 73.60).
Mel T ng point: 197.5-198.4C 1H NVR(400Miz, DVSO-d5)8: 0.96(6H, d, J=6.6
Hz), 2.23-2.36(1H, n), 2.53(3H s), 3148(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, d, J=8.3 Hz),
7.82(2H, d, J=8. 6 Hz) , 8.28 (1H, s) . IR(KBr) cm 1: 3447, 3207, 2958,
2122, 1651, 1607, 1441, 1093. Mass m(z: 341 (M+) . Exanple 164 Preparation

of

2- cycl opr opy? net Ay Fluorarhetky) 2= prpEAYLnd N AsPRYREA 4 PheekRzd v nyl ) ph
enyl]-2H pyridazin-3-one 1) Preparation of , .

2- cycl opr bpye ey hyPHApwei HaRéBuBrongl bRy- KeerFrdeLpayaetytdgl tiimte) phenyl |
-2H pyridazi n-3-one To a solution of

2-cycl opropyboenlyhs4cadohanessuekdhgboxyiet Ayl 96-¢4( et hyl t hi o) phenyl ] - 2H
pyri dazin-3-one (300 ng, 0.79 mmol) in nmethylene chloride (10 nL) was added
dropw se Meélt20€ posntut 2éA. dF231chfr(@zer.nenzoic acid (204 ng, 1.12 mol)
in 181 nmet hyl ene chloride (2 nL), and at the sane tenperature, the

m Xt ure was MMR (4@IMHoy 3@ odayyt a00°@) 30% aqueous sodi um hydrogensul fite
was added to the reaction m xture, and then, the m xture was extracted with
chl oroform (Ohe3 ey adt as.sudgessvedy2washed, wini h a.3at@Hat efl, agueous
sodi um hydr ogencar bonate and brine, and was then dried over anhydrous

sodi um sul f a3 £09 T4e, siot vy edre MBS Stwdl tlediah)f, Bnder(4Edieed @r.esis@ry. The
resi due was recrystallized fromchl orof ormhexane to yield the title
conpound as & £0] ard €8s, &,ygt-al.hi ng) pondes-1 139w, 4. 5%7.1-TH NVRH,400MHz,
CDC13) 8: 0.48-0.63(4H, m, 1.37-1.46(1H, m, 2.77(3H, s), 3.18(3H, s),
4.14(2H, d, @y7.3 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 niz: 396 (M+) . 2)
Preparati @R (RBr) cm™: 1652, 1612, 1514. _

2-cycl opropyl net hyl - 4- (4- net hyl - 1- pi per azi nyl ) net hyl - 6[ 4- (net hyl sul fi nyl ) ph
enyl ] - 2H pyri dazi n-3-one Foll owi ng the procedure of Exanple 1(10),

2-cycl opropyl - 4- net hanesul f onyl oxynet hyl - 6-[ 4- (et hyl -sul fi
nyl)phenytkaﬁbhgyEQQazin-3-one and 1-net hyl pi perazine were reacted to yield
the title conpound as a yellow oil (yield: 60.60) . 18Z 1H NWMR ( 400MHz,
CDC13) 8: 0.46-9r§8g§ 18h, ok 37-1.49(1H, m, 2.34(3H, s), 2.54(4H, br) ,

2. 64 (4H, br) , 2. s) , 3. 61 (2H, s) , 4.13 (2H, d, J=7.2 Hz) ,

7.75 (2H, d, J=§*%4t¥£rt—zut§§y&$kkoﬁ§lblzpiggrg%wnyQOmethyl—6—(2,4—
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),

6-(2,4-difluorophenyl)-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a slightly yellow oil (yield: 97.5%).
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.8 Hz), 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, d,
J=1.2 Hz), 4.07(2H, 4, J=7.3 Hz), 6.93(1lH, ddd, J=2.4, 8.8,

11.2 Hz), 6.96-7.02(1H, m), 7.69-7.75(2H, m).



J=8.2 Hz). Exanple 165 Preparation of
2-cycl opropyl net hyl - 4- (4- net hyl - 1- pi per azi nyl ) net hyl
6- [ 4 (et hyl sul finyl) phenyl ]-2H pyridazi n-3-one di hydrochl ori de Fol | owi ng
t he™procedure of Exanple 4,
2- cycl opropyl - net hyl - 4- (4- met hyl - 1- pi B azi nyl ) net hyl - 6- [ 4(net hyl - sul fi nyl)
phenyl ] -2H pyri dazi n-3-one was reacted to yield the title conpound as a
colorless crystalline powder (yield: 64 . 3 0 ) . Mlting point: 80C (dec.)
1H NV\R ( 400MHz, DVBO-d6) 8: 0.41-0.57(4H, m, 1.30-1.41(1H, m, 2.76(3H,
s), 2.77(3H_s), 3.01(4H_br), 3.31(4H br)5 3. 77g2H, s), 4.08(2H, d, J=6 .
8 Hz ) , IR(Negtf)( @ : 16958 168511613, 815085 8425099 ('3H, n) . IR (KBr)
cm 1: 3430, 3005, 1652, 1607, 1458, 1401, 1010, 838 . Mass mlz: 400 (M)
Exanpl e M85 n/A83 $%pPhrati on of
2-1sobutyl -4-(4-net hyl - 1- pi perazinyl )-methyl -6-[4
(met hyl sul finyl)phenyl]-2H pyri dazi n-3-one 1) Preparation of
2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6-[ 4
Example 122
Preparation of 6-(2,4-difluorophenyl)-2-isobutyl-4-(1-
piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 20,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(2,4-
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil (yield: quantitative).
'H NMR (400MHz, CDCl;)8:
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 (4H, t, J=4.8 Hz), 3.54(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), 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)
methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6-(2,4-difluorophenyl)-2-isobutyl-4-(l-piperazinyl)methyl-

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



(et hyl sul finyl ) phenyl]-2H pyridazi n-3-one Foll ow ng the procedure of
Exanpl e 164(1), '
2-i gobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl t hi 0) phenyl ] - 2H pyr
-3-0he was reacted to yield the title conpound as a col orl ess crystal
powder (yield: 54.30). 1H NVR (400MH14cDC13) St 1 .00 ( 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=7.3 Hz
5.29 (2H, d, J=1 . 5 Hz) , 7.76 (2H, d, J=8.8 Hz) , 7. 83 (1H, t, J=1.2
, 7. 98 (2H, d, J=8.6 Hz). Mass nmfz: 398 (M¥) . 2) Preparation of
2-1sobutyl -4-(4-net hyl - 1- pi perazin !)-netth-G-[4 .
(met hyl smfshwbmnml}l%@yw%ﬁhn%-m‘é &5 (Bhehg:t RE-BFdcedure of
Exanpl e 1(10), 2-isobutyl -4-nmethanesul f onyl oxynet hyl - 6-[ 4- (net hyl sul finyl)
phenyl | - 266 by¥ngapd in: oha6 adrdl 40 n2thyl pi perazi ne were reacted to yield the
title conpound as a yellow oil (yield: 61.8 0) . 184 1H NMR (400MHz,
CDC13) 8:'HD NMROQIOOM3td, AMSD=@e)06 Hz ) , 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), N H, d, J=8.3 Hz), 7.B2(AH30$)H, TnP9 .25 (4H, I58J25HY)
Exanpl e 167 Preparation of
2-1 sobut yl - 41A)4- Betoey(4HlL- i, peE8z0nyt) ; net hy [ 216, [=H(,met.id @H,f idnyUFghényl ] - 2H
- pyridazi n- 3-one di hydrochl ori de Foll ow ng the procedure of Exanple 4,

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™': 1656, 1616, 1597, 1509, 1426.

Example 124
Preparation of
2-benzyl-4- (4-tert-butoxycarbonyl-l-piperazinyl)
ﬁethyl—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
'H NMR (400MHz, CDCl;)é:
2.35(3H, d, J=1.7 Hz), 3.96(3H, s), 5.44(2H, s), 7.10(1H,
dd, J=8.8, 8.8 Hz), 7.28-7.37(3H, m), 7.52(2H, 4, J=6.3 Hz),

7.57-7.64(2H, m), 8.21(1H, s).



2-isobutyl - 4- (4-net hyl - 1- pi perazi nyl ) net hyl - 6- [ 4( et hyl sul fi nyl)-phenyl]-2H
-pyridazin-3-one was reacted to yield the title conpound as a col orl ess
crygtalline powder (yield: 76.1%). Melting point: 224.5-229.1C (dec.) 1H
NVR™ 400MHz, DMSO-d6) 8: 0.96(6H, d, J=6.6 Hz), 2.22-2.35(1H, m, 2.76(3H,
s), 2.77(3H, s), 3.14(4H, br), 3. 35(4## br), 3.87(2H, s), 4.04(2H, d, J=7.1
Hz), 7.80(2H, d, J=8.3 Hz), 8.07(2H, d, J=8 . 3 Hz ) , 8. 18 ( 1H, s ) .

| RCKBr) cm1: 3426, 2960, 1656, 1608, 1459, 1400, 1044, 1011. Mass mz: 402
(M) . 185 Exanpl e 168 Preparation of

4- di met hyl am nomet hyl - 2-i sobut yl - 6- [ 4- (et hyl sul fi nyl
) phenyl | -PRLERF) dezin- 376Re FdBKowilk§ 7t hd 20Becdddte” dfl 2Branpl e 7,
2-i sobutyl - 4- nethanesulfonyloxynethyl 6- [ 4- (et hyl sul finyl)

phenyl ] - 2k py ridazi #534M¥he. was reacted to yield the title compound as a
yellow oil (yield: 46.2%. 1H NVR (400MHz, CDC13) S: 0.99 (6H, d, J=6.8 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), 7.74(2H, d, J=8.2 Hz) , 7. 87 (1H, s) , 8. 02 (2H, d, J=8.2 Hz)
. Exanpl e2 )1 68r &sapat adn onf of
4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul fi nyl
) phenyl ] - 2H pybedayil R4 3carbokydreghl-alude oFG-mewhyd -phenyloecdt e of
Exanpl e 4, 4-di nmet hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul finyl)
pyridazin-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)8:
2.37(34, 4, 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), 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),
2-benzyl-4-carboxy-6- (4-fluoro-3-methylphenyl)-2H-pyridazin

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

yellow needles (yield: 28.4%).



phenyl ] - 2H pyri dazi n-3-one was reacted to yield the title conpound as a
colorless crystalline powder (yield: 77.4%. Melting point: 204.2-206.0C 1H
NVR4O00MHz, 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, 18G
d, J=8. 3 Hz) , 8. 09 (2H, d, J=8 .3 M43} , 8. 49 (1H, s) . IR (KBr) ciri 1
. 3438, 2961, 1652, 1607, 1467, 1400 1047 . Mass mz: 347 (Mt) . Exanple
170 Preparation of

2-cycl opr opyl net hyl - 4- (4- net hyl - 1- pi per azi nyl ) net hyl 6- [ 4- (net hyl sul f onyl ) ph
enyl ] -2H pyridazi n-3-one 1) Preparation of

2- cycl oprdpit ey hyoint mel hanesukPohlW oxy- net hyl - 6- [ 4( met hyl sul f onyl ) phenyl ]
-2H pyridazi n-3-one To a sol ution of

2- cycl opriepwWMrRetdy0MHE metcing dsul f onyl oxymet hyl - 6- [ 4( met hyl t hi o) phenyl ] - 2H
pyridazin-3-one (226 ng, 0.59 nmmol) in nethylene chloride (10 nL) was added
dropwi se at 2200 3 sal,utli=Gn 70Hz3- cBl Ok dpBy benzde. adiz) ( 4L0 WRH,2488 nmol )
in nethylene chloride (2 nL), and at the sane tenperature, the m xture was
stirred for B mnhu s HA,16qQ4aqeequs)sodi am hyky afrensisd i8,e 8nvets Hadded to
the reaction m xture, and then, the m xture was extracted wth chloroform

The extract Was7-sUCBRESHyel)y, maghbedHw &h B=-6G.ad Urzat ed. ague0ds (3Bdimm,

hydr ogencar bonat e and brine, and was then dried over anhydrous sodi um

sul fate. They sobvem; wasg€li stikied of f under reduced pressure. The residue
was recrystallized from chl orof ormhexane to yield the title conpound as a

col orl ess1r (k88Y ehyst a3azo)e wmnder: d4209 1ra1,83.5307, 1180 dYVR(ADHDMHz,
CDC13) b: 0. 4620 63(4H, m), 1.37-1.46(1H, ), 3.10(3H, s), 3.18(3H s),

m
4. 20( 2H, ﬁasg—fz/g Hg>4(ﬁ+)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). Mass nlz: 412 (M¥) . 2)
Prepar ati on of

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-
pyridazin-3-one was reacted to yield the title compound as
slightly yellow needles (yield: 28.9%).
Melting point: 147.6-148.3C
'H NMR (400MHz, CDCls)d:
2.35(3H, d, J=2.0 Hz), 3.15(3H, s), 5.26(2H, 4, J =1.2 Hz),
5.41(2H, s), 7.09 (1H, 44, J=8.8, 8.8 Hz), 7.27-7.37(3H, m),
7.47(2H, 4, J=6.6 Hz), 7.62(1H, 4, J=7.3 Hz), 7.57-7.60(1H,
m), 7.75(1H, s).
IR(KBr) cm™: 1656, 1617, 1507, 1355, 1168, 1033, 879.

Mass m/z: 402 (M").

5) Preparation of



2-cycl opropyl net hyl - 4- (4- net hyl - 1- pi per azi nyl ) net hyl - 6

[ 4- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n- 3-one Fol | ow ng the procedure of
Exagpl e 1(10),

2- cyCl opr opyl - 4- net hanesul f onyl oxynet hyl - 6- [ 4- (et hyl sul f onyl ) phenyl ] - 2H py
ri dazi n-3-one and 1-net hyl pi perazi ne e reacted to yield the title
conpound as a yellow oil (yield: 80.9% . 1H NMR ( 400MHz, CDC13) 8:
0.46-0.61(4H, m, 1.38-1.48(1H, m, 2.34(3H, s), 2.54(4H, br), 2.64(4H,

br), 3.10(3H, s), 3.61(2H, d, J=1.2 Hz), 4.13(2H, d, J=7.1 Hz), 7.85(1H, t,

%;iﬁ§|gti}1§$ﬁg%§;%;$ ﬁgggtérg—ggt%xycgrbogglilggkpgra%fgyl)get%yl—'

2-cycl opropyl met hyl - 4- (4-nmet hyl - 1-pi perazi nyl )methyl _
6- [ 4- (met hyi &ul 4 bRy pPedyre LD¥L BYPRdALT AL ggﬁgﬁaﬂ%g 8Ffiydr ochl ori de
Fol | owi ng the procedure of Exanple 4,
2-cycl opr opyl - fa hawing Lheipgecadir o bAMM hethit b [ 4(met hyl - sul f onyl )
phenyl ] - 2H pyri dazi n- 3-one was reacted to yield the title conpound as a
col or | ess2-cramst vl + §ned phlwerot yreedhy¥BheoYl) Merting point: 209.0-211.4C 1H
NMR ( 400MHz, DMBO-d6) 8: 0.41-0.46(2H, m), 0.52-0.57(2H, m), 1.31-1. 41(1H,
M, 2.77 fSthasdsul Byl ¢xynebhyl-28-pyridaziny3-ogesangsterbrPutyy go( 2H,
s), 4.09(2H, d, J=7.1 Hz), 8.04(2H, d, J=8.3 Hz), .
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 91.8%).
'H NMR (400MHz, CDCls)3d:
1.46(9H, s), 2.35(3H, 4, J=1.8 Hz), 2.50(4H, t, J=4.9 Hz),
3.49 (48, 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=6.6 Hz}, 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—piperazinyl
ymethyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
2—benzyl—4—(4—tert—butoxycarbonyl—1—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%).
Melting point: 162.7-180.7°C (dec.)

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



8.12 (1H, s)

of
(me

ne Fol |l ow ng the procedure of

, 8.14 (2H, d, J=8.3 Hz) . IR(KBr) cm1: 3434, 3012, 1652,

1596, 1458, 1402, 1302, |150. Mass mz: 416 (M+) . Exanple 172 Preparation
cycl opropyl et hyl - 4- di et hyl am no- net hyl -6-[ 4

yl sul fonyl ) phenyl ] - 2H pyri dazi n- iﬁ

Exampl e 1(10), 2-cycl opropyl nethyl - ?hanesulfonyloxynethyl-6-[4

(nethylsquonyI)phenyI]-ZFprrida2|n 3-one and di net hyl am ne were reacted

to yield the title conpound as a yellow oil (yield: 65 69 . | 89 1H NWMR
(400MHz, CDClB) 8: 0.45-0. 62(4H n), 1.39-1.49(1H, , 2.38(6H, s),
3.09(3H, s) 55 (2H, s) 7.89 , 8. 02

, 1
(2H, d, J=8. ?4=3-1z§3H’8d®6(72?1 Odiz J= § %‘—Wl)ﬁ E%énp?ezﬁé“ﬁ@rtepé[r gt?cﬁ? of
2- cyclopropylnethyl 4- di net hyl am no- net hyl - 6

(nethylsuIfdhyﬂ%bﬁénwl}-2H3§y2ﬂdaihn3315n€ 44:6H m), 7.70-7.76(1H,

m), 7.79(1H, 44, J=1.7, 7.3 Hz), 8.16(1lH, s).
R(KBr) cm™*: 1656, 1607, 1505, 1239, 1126, 700.

Mass m/z: 392 (M%)

Example 126
Preparation of
2-benzyl-6- (4-fluoro-3-methylphenyl)-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-benzyl-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: 81.3%).
'H NMR (400MHz, CDCls)d:
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=1.4 Hz), 5.40(2H, s), 7.08(1H, t, J=8.9 Hz),
7.26-7.36(3H, m), 7.49(2H, d, J=6.8 Hz), 7.56-7.60(1lH, m),

7.64 (14, dd4, J=1.8, 7.2 Hz), 7.73(1H, s).

Example 127
Preparation of
2—benzyl—6—(4-fluoro—3-methylphenyl)—4f(4—methyl—1—

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



hydrochl ori de Foll owi ng the procedure of Exanple 4,
2-cycl opropyl - net hyl - 4- di net hyl am nonet hyl - 6- [ 4( et hyl sul f onyl ) phenyl ] -2Hp
yrigfzin-s-one was reacted to yield the title conpound as a col orl ess
cryStal line powder (yield: 63.40 . N@Itlng p0|nt 239. 5-240. 7C 1H NWR (
400MHz, DMSO-ds) 8: 0.43-0.59(4H, m, 146 3 1.43(1H, m, 2.83(6H, s),
3.23(3H, s), 4.13(2H, d, J=7.1 Hz), 4. 29(2H, s), 8.06(2H, d, J=7.8 Hz ) , 8
.17 ( 2H, d, J=8 . 3 Hz ), 8. 57 ( 1H, s ) . IR(KBr) cml: 3447, 2674,
1646, 1608, 1596, 1306, 1150, 777. Mass m z: 361 (M+) . Exanmple 174
Preparati on of 190 4-(4-tert-butox carbon pi per azi nyl ) met hyl -
i sobut yl - 6-[ 4- (ﬂ%%h?Wl%%l¢%%y?§%%%ﬁ9¥% ?ﬁ+%§ mﬂ Sihe3 -one 1) Preparatlon
of 2-isobutyl -9-net hanesul f onyl oxynet hyl -6 k
(nethylsu2fbﬁyzybhényﬂTfkuppyrﬁdEQFhYépBﬁ@Y or fowf ngethElplocedure of
Exampl e 170(1),
2- |sobuty¢1menezhamétmetbmyf%Hynﬁrh?&zﬁnta ORet Nt KEBFHRENYP] Y2ALPyri dazi n
-3-one was reacted to yield the title conpound as a col orl ess crystalllne
powder (ytleédti®Ve 8Inpdihd\S (400Mdz, 1 sGBCE)Ys§-a10. 198 pAwdgr J¥6éeddry) ,
2.29-2.41(1H, m, 3.10(3H, s),
78.6%) .
Melting point: 240.0-242.5C (dec.)
'H NMR (400MHz, DMSO-d¢)d:
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™t: 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-
fluoro-3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-benzyl-6~- (4-fluoro-3-methylphenyl)-4-
methanesulfonyloxymethyl-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),



3.18(3H, s), 4.12(2H, d, J=7.3 Hz), 5.29(2H, d, J=1.2 Hz), 7 . 85 ( 1H, t,
J=1. 4 H), 8. 02( 2H d, J=8. 8 Hz) , 8. 05 ( 2H, d, J=8.8 Hz).
Masgmm z: 414 (M+) . 2) Preparation of
4- (&~ tert-butoxycarbonyl - 1-pi perazinyl)-nmethyl -2
i sobut yl - 6-[ 4- (net hyl sul f onyl ) phenyl ] -3 pyri dazi n- 3- one Fol | owi ng t he
procedure of Exanple 1(10),
2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (net hyl sul f onyl)
phenyl ] - 2H pyri dazi n-3-one and tert-butyl 1-piperazinecarboxylate were
reacted to yield the title conpound as a yellow oil (yield: 75.90). 191
1H NVR(400ME, 6€031,358: 50499€8Hs ) d,7 JH6(161,Hz) J=8. AHDH, 7 83 6- 2, 29{ 3 A41( 1H,
m, 2.54 (4H, br) , 3. 09 (3H, s) , 3.51 (4H, br) , 3. 60 (2H, s) ,
4.11(2H, d, Ws7.72 4%0)2H,7d86J42H, 0shz) 8. 04 ®H . of (&80 ,HZ) 758 1H, 05) ( 2H, d,
J=8 . 8 Hz ) . Exanple 175 Preparation of
2-1sobutyl -6-[4-(nethyl sul fonyl)-phenyl]-4-(1pi perazi nyl) net hyl - 2H pyri dazi
n- 3-one di hydrochl oride Followi ng the procedure of Exanple 2,
4- (4-tertEbampkgcakBonyl - 1- pi perazi nyl ) net hyl - 2-i sobutyl -6
Preparation of
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: 161.7-163.0C
'H NMR (400MHz, DMSO-ds)8:
2.31(2H, 4, 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, 7.3 Hz), 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-

methylphenyl)-2H~pyridazin-3-one



[ 4- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n- 3-one was reacted to yield the

title conpound as a colorless crystalline powder (yield: 88.2%. MlIlting

poi gt: 222.4-224.2C 1H NVR (400MHz, DMSO-d6) b: 0.96(6H, d, J=6.8 Hz),

2.22%2.35(1H, m, 3.06(4H, br), 3.21(3H, s), 3.28(4H, t, J=5.2 Hz),

3.87(2H, s), 4.05(2H, d, J=7 . 1 Hz ) 1488 .04 ( 2H, d, J=8 . 6 Hz ) , 8 .

14 ( 2H, d, J=8 . 3 Hz ) , 8. 22 ( 1H, s ) . IR(KBr) cm1l: 3421, 2957,

1656, 1611, 1597, 1305, 1149, 961. Mass niz: 404 (M+) . Exanple 176 192

Preparation of

2-1isobutyl - 4- (4-net hyl - 1- pi perazi nyl ) - met hyl - 6- [ 4( et hyl sul f onyl ) phenyl ] - 2H

-pyridazin-3-on@ok%@WhQﬂngh@h@rﬁﬁéééﬁﬁr@fo XERAABl 7 1(10),

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (net hyl sul f onyl)

phenyl ] - 22+pgridazbn{ 3= 6hecand3tmabhiyPpepelaziine were reacted to yield the

title conpound as a yellowoil (yield: 88.5% . 1H NVR (400MHz, CDCl13) b:

0. 99( 6H, metHaBe8uHEPnyRoRBmBtUQL1PH-pYriBald3163B-osk, add53 (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(@thedhyla8ifeHrire8r8actaH, td, yis8d 8hkz)litlExaopbeubd’as a

Preparation of

2-i sobut yyedi¢4- okl hylyidige peeazinyl ) - net hyl - 6-[ 4( met hyl sul f onyl ) phenyl ] - 2H

- pyridazi n- 3-one di hydrochl ori de Foll ow ng the procedure of Exanple 4,

2- i sobut ylg 4mRde aedyd - lemd pesazi nyl ) met hyl - 6- [ 4( et hyl sul f onyl ) - phenyl ] - 2H

-pyridazin-3-one was reacted to yield the title conpound as a col orl ess

crystal l'ine poydesy (¥ ¢l3l4$5210%) , MI40 (91,p8) Nt7.. 0224 13- £28=8C9 Hz),
7.25-7.35(3H, m), 7.49(2H, 4, J=7.4 Hz), 7.58-7.67(2H, m),

7.75(1H, s).

Example 131
Preparation of
2-benzyl-4-dimethylaminomethyl-6- (4-fluoro-3-
methylphenyl)-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: 225.3-226.0C
'H NMR (400MHz, DMSO-d¢)8:
2.31(34, 4, 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(1H, s).
IR(KBr) cm™': 1652, 1610, 1506, 1240, 1126, 702.

Mass m/z: 351 (M")



193 1H NVR ( 400MHz, DVSO-d6) 8: 0.95(6H, d, J=6.8 Hz),

2. 76( 3H,
8

phenyl ] - 2H pyri dazi n- 3-one and di et hanol am ne were reacted to yield the

2.23-2.35(1H,

m,

s), 3. 08 (4H, br) , 3.21 (3H, s) , ~ 3.32 (4H, br) , 3.83 (2H s)

, 4@2((2H,1 d, J=7.1 Hz), 8.04(2H, d, J=8.3 Hz), 8.13(2H, d, J=8 . 5 Hz ) |,

H s) . IR(KBr) cm1: 3447, 2958, |652, 1610, 1596, 1319, 1152,
955. Mass mz: 418 (M) . Exanple 1781ﬁ?eparation of
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2-i sobut yl - 6-[ 4( net hyl sul f onyl ) phenyl ]
-2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(10),
2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- ( net hyl sul f onyl )

title conpound as a yellow oil (yield: 51.10). 1H NWR (400MHz, CDC13) 8:
d, J=6.6 Hz), 2.28-2.40(1H, m, 2.73(4H, t, J=4.8 Hz), 3.08(3H,
s), 3.68(#rpmple gk329 Hz), 3.73(2H, s), 4.11 (2H, d, J=7.4 Hz) , 7.93 (1H,

0. 98( 6H,

s) , 8 00 (2H d, J=8. 6 Hz) , 8.05 (2H, d, J=8. 8 Hz) . Mass mz: 392

( Mt- CH20H) . BxRipgparaybomprepar ati on of 194

4-di met hyl am nonet hyl - 2-i sobut yl - 6- [ 4- (et hyl sul f onyl

) phenyl ] - 2H pyrédé4t he Bt opiet ey canbagyt he-pibetdai By bf MEXANPré=7,
2-1 sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- ( net hyl sul f onyl )

phenyl | - 2H pyr i dbazham 3k ofe (haflvuenct eduebhyilphanyhe-2Htbyrédapdond-as a
yel low oi | (yield: 82 1%. 1H NVR ( 400MHz, CDC13) 8: 0.99(6H, d, J=6.6
Hz), 2.30-2.41(dke n), 2.37(6H s), 3. 09 (3H s) , 3.52 (2H, s) , 4.11
(2H, d, J=7.2 Hz) , 7.86 (1H, s ) , 8. 02 ( 2H d, J=8 . 8 H ) , 8 .

2H, d, J=B).PBepratiokxafipkeciBfiamyl-6-(4-fluoro-3-methylphenyl)-4-

methoxycarbonyl-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: 95.9-96.7C
'H NMR(400MHz, CDCls)3:
2.35(3H, 4, 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=8.9, 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-
pyridazin-3-one

Following the procedure of Example 1(7),

05 (



Preparation of 4-dimethyl am nonet hyl - 2-i sobutyl - 6-[ 4- (et hyl sul f onyl
) phenyl ] - 2H pyri dazi n- 3-one hydrochl ori de Fol |l owi ng the procedure of

Exaane 4,

4- diTret hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n-
3-one was reacted to yield the title & ound as a colorless crystalline
powder (yield: 58.60 . Melting point: 221.4-223.3C 1H NVR(400MHz,

DMSO-d6) 8: 0.97(6H, d, J=6.6 Hz), 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 (1H, s) . IR(KBr) cm1: 3447, 2963, 1653, 16009,
1597, 1307 cinmamyr7§- (4-1bso Mas3-heEhy BeBep i) - 4-ErbhpkEcagbopyépaHat i on
of

2- cycl oprapyt hea hin=8=-¢13 fWadr vedched hoxyphehg| Fhapyitbei dompasndybs2H pyri
dazi n-3-one Foll owi ng the procedure of Exanple 1(10),

2- cycl oprrophé nee hidw 6r¢8dI¢siof pididet Bbxyphenyl ) - 4net hanesul f onyl oxynet hyl -
2H pyridazin-3-one and pyrrolidine were reacted to yield the title conpound
as a yel hosioihg (ydehel: 752 . 890143 16ICNVR(400MHz, CDC13) b 0.44-0.61(4H m,
2.70-3.00(4H, m, J=7.3 Hz) , 7.03 (1 Hz), 7.65(1H, dd, IR (Neat ) cm1 :

1652, Masis; MR (QBFMHAM)CDCIEX8Rpl e 182 1.42(1H, nj, 1.85-2.00(4H, m), 3. 83
(2H, brs) , 3. 94 (3H, s) , 4.10 (2H, d, H dd, J=8.5, 8.5 Hz), 7.60(1H d,

J=8.5 J=8 . 5,36(3H,0dHz732,08z),0501¢ (2H, dd,sJ)>1..216088 HH236.1438H,1286,
758. Preparation of 2-cycl opentyl met hyl - 6-(3-fl uoro-4-nmet hoxyphenyl)-4-(4
- met hyl - 1- piqrer e 1wyl 9, med Iy I2H pyrsiodazi, nd3- ore slp Breparatizqnuof dd,
2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- met hoxyphenyl ) - 4
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-
pyridazin-3-one was reacted to yield the title compound as
slightly yellow needles (yield: 20.1%).
Melting point: 139.9-140.9C
'H NMR (400MHz, CDClj)3:
2.34(3H, d, J=1.5 Hz), 3.00(1H, br), 4.73(2H, s), 5.01(2H,
d, J=6.6 Hz), ©.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(1lH, t, J=7.3

Hz), 7.30(2H, dd, J=7.3, 7.3 Hz), 7.39(2H, 4, J=7.3 Hz),



19G net hoxycar bonyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple
1(6), 6-(3-fluoro-4-nmethoxyphenyl)-4-nmethoxycarbonyl - 2H pyri dazin -3-one
andggycl opentyl met hyl bromide {J. Og. Chem, 36, 3103 (1971)} were reacted
to ylTeld the title conmpound as yellomq Fedles (yield: 72.09% . Melting

poi nt: 56-66C 1H NVR(400MHz, CDC13)8: "1.30-1.45(2H, m, 1.53-1.65(2H m),
1.65-1.80(4H, m, 2.57 (1H, nm) , 3.95 (3H, s) , 3. 98 (3H, s) , 4.24 (2H,

d J=7. 8 Hz) , 7. 03 ( 1H, dd, J=8 . 5, 8. 5Hz) , 7. 50 ( 1H, d, J=8
. 8H ), 7. 61 ( 1H d, J=10.2 Hz) , 8.19 (1H, s) . 2) Preparation of

4- car boxy- 2-cycl opent yl met hyl -6-(3-fluoro-4_ .

nmet hoxyphenyﬁ ')51821—fp@2r %/%ziIW-G-—gnéEi:{#'l o‘é\ﬂ néﬁ he Ifﬁ beceluf & bF E%erpl e 1(7),
2-cycl opent yl met hyl -.6- (3-f1 uor o- 4- net hoxyphenyl.) - 4ret ycarhanyl - pyri da
Zi n- 3- onel MBKB¥ bag¥ ed t(3§93?i/ellc§5t5he 1t6i4t8lfe%c§g§po&r?§%as 121 I ﬂ&%%pov&fgﬁ'
(yield: 71.10). Nbltin? point: 159-161C 1H NMR (400MHz, CDC13) b

1.33-1. 4¢@%p wyz: 13584 )65(2H, n), 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, 8.5 Hz), 7.56(1H, d, J=8.5
Hz), 7.68(1H, dd, 197 J=12.2, 2.0 Hz), 8.61(1H, s). 3) Preparation of
2-cycl opent yl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 4

hydr oxymed hyPrephpygtidazoh- 3-oheneol Lot n§-theoppodetgitbydbhERaAp-d -1(8),

4- car boxy- 2- cycl opent yl net hyl - 6- ( 3-f | uor o- 4- met hoxyphenyl )

2H- pyri dazé th8nesel fiasyileagnethyb-¢HebtriHezihtBeosenpound as a yel | ow

powder (yield: 47.30). Melting point: 130-133C 1H NWR (400MHz, CDC13) 8
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: 78.4-80.5C

'H NMR (400MHz, CDCls)d:
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 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(24, 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, 873.

Mass m/z: 428 (M").

5) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-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-



|.30-1.42(2H, nm), 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 (
1H, &4d, J=8 . 5, 8. 5 Hz ) , 7. 51 ( 1H, d J=8 . 5Hz ), 7. 62 ( 1H
dd, J=12 . 8, 1. 5 Hz ) , 7. 63 ( ﬁgé . 4) Preparation of

2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net yphenyl) 4

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanpl e 1(9), 2-cycl opentyl nmethyl -6-(3-fl uoro-4-net hoxyphenyl)-4

hydr oxynet hyl - 2H- pyri dazi n- 3-one was reacted to yield the title conmpound as

R 400M B temea Y fonvber mebeut HhyPIi a0 1parhe Ad 1B AR, .

2. 54 (1H , 3..17 (3H, 3. 95 7. 6 Hz) ,
5. 27(2H %71311?663%111?066100%233 ake ‘8@§eH§?aC‘?e§oEﬁ?HYl8?dJ%g%%l%le, 7. 62
(1H, dd, J=12.2, 2.2 Hz) 7.74 il , é 5) Preparatlon of
2- cyclopeﬁ@wpﬁﬁﬂﬂyPSGa(Seiiﬁﬁrﬁl fétRodypREnyR) = 4- (4
met hyl - 1- pi per azi nyl ) met hyl - 2H pyri dazi n- 3-one Fol | owi ng t he procedure of
Exanpl e 1{HLOMR (400MHz, CDCls)3§:
2-cycl opent yl net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4net hanesul f onyl oxynet hyl -
2H pyri dazi nk 34 bheH,ard ,12n35haAHi der @zl né Here 2 datt4d tto yrel.@ tHewe titl e
conpound as a yellow oil (yield: 61.40 . 1H NVR(400MHz, CDC13)S 1.32-1.42
(2H, M , 1.5051(4H6Q,(2H4.8) Hz)1 3.568{2H, 8D (4H,.4Hz) 2.38)0 R H,0(dhch s,
3Hin total), 2.54(1H m, 2.60-2.75(8H nm), 3.59 (2H, s) , 3.95 (3H, s) ,
4.18 (2H, d,J3r70, G .Hz)Hz),76045(1H, dd, J<%.8,56.8 HZH,HE.V2,(18, .d54 ( 1H,
d J=8. 5H ), 7. 61 ( 1H, dd, J=8 . 5, 2.2 Hz),7.72(1H, s). IR(Neat)
cm1l: 1652, 3608,8 §233,7 .1839.E,1286J=F60, shMagsz)m z: 22141 Mr)J=7 .Bxtanpl e 183
Preparation of

7.29(2H,dd, J=7.0,7.0Hz),7.38(2H,d,J=7.7 Hz),7.56-7.61 (1H,

m), 7.65(1H, dd, J=1.8, 7.2 Hz), 7.77(1H, s).

Example 133
Preparation of
2-cinnamyl-6- (4-fluoro-3-methyl-phenyl) -4-(1-
piperazinyl)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: 171.1-187.1C (dec.)
'H NMR (400MHz, DMSO-d¢)8:
2.31(3H, d, J=2.0 Hz), 3.21(4H, t, J=4.9 Hz), 3.34(4H, ¢,

J=5.1Hz), 3.99(2H, s), 4.95(2H, dd, J=1.3, 6.4 Hz), 6.45(1H,



199 2-cycl opentyl met hyl - 6- ( 3-f 1 uor o- 4- met hoxyphenyl )-4-(4

- et hyl - 1- pi per azi nyl ) met hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol | ow ng

t he gor ocedur e of Exanple 4,

2- cycCl opent yl et hyl - 6- (3-fl uor o- 4- nethg§yphenyl)-4-(4nethy|

et hyl - 2H pyri dazi n- 3-one was reacted f

brown crystalline powder (yield: 59.60). Melting point: 234-236C (dec.)
NVR (400N+E, DMSO-d~) 8 1.28-1.40(2H, m, 1.48-1.56(2H, m,

m, 2.46(1H, m), 2.82(3H, s), 3.50-3.75(10H, rr) 391(3H
J=7. 6 Hz) . 7.31 (1H, dd, J:8.888Hz) 68-7. 76

S)

-1-pi perazinyl)m
yield the title conpound as a pale

1H

1. 60- 1. 73( 4H,
4. 10 (2H, d,

8. 25(1H,

s). IR(KBr) & U=16652, 618087) 150368 illl?sgdlﬁg26 16412) Ex r-‘rﬁpe71§43 2H,

Preparation of 4-N, N—bIS(2 hydr oxyet hyl ) am nonet hyl - 2

cycl opent yl mex;hyl -2@-(7334! (#6% omd> met Abxyphenyt) -H- pyr! 3i-dazion-13L one,

Fol |l owi ng the procedure of Exanple 1(10),
2- cycl opent yT n@&3 hii,- 64, 3JIFNLUTr 07 43 nidt hoX8/dei,) =4 .

nethanesulfonyloxynethyl 2H pyri dazi n- 3-one and di et hanol am ne were reacted

to yiel d EREKBEL | enconpditd 4505, yalS06w did3Lyit: 54. 9% .

Mass m/z: 418 (M")

Example 134
Preparation of

2-cinnamyl-6- (4-fluoro-3-methyl-phenyl)-4-

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

Following the procedure of Example 1(10),
2-cinnamyl-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: 80.1%).

!4 NMR (400MHz, CDCls)$:

2.32(3H, s), 2.35(3H, d, J=1.8 Hz), 2.51(4H, br),

2.62 (44,

br), 3.59(2H, d, J=1.4 Hz), 4.99(2H, dd, J=1.1, 6.6 Hz),

6.45(1H,

dt, J=15.8, 6.0 Hz), 6.72(1H, d, J=15.8 Hz), 7.08(1H, dd, J=8.9,

8.9Hz), 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),

dd, J=1.8, 7.2 Hz), 7.75(1lH, t, J=1.4 Hz).

Example 135

Preparation of

7.65(1H,



Z00 1H NMR (400MHz, CDC13) 8
. 62-1 .80 (4H, m ,
. 3g0:3.85(2H m,
J=8® 5 8 5H ), 7.
J=8.5, 2.0 Hz), 7.65(1H 1.
728) Mass nfz: 383 (M 2H20)

3. 94( 3H,

2.53 (1H, m ,
56 (

1. 30-1 .45 (2H, n) , 1.50-1 . 62 (2H, m , 1
2.75-2. 90 (4H, m) , 3.70-3.75 (4H m
4.20(2H, d, J=7.6 Hz), 7 . 02 ( 1H, dd,

1H d, J=8 . 5 H ) , 7 . 63 ( 1H dd,

| R(Neat) 184 1: 1648, 1598, 1523, 1439, 1267,

Exanpl e 185 Preparation of

s),

2-cycl opent yl met hyl - 4- di met hyl am nonet hyl - 6- (3-fl uoro

- 4- met hoxyphenyl ) - 2H pyri dazi

2-cycl opentyl met hyl - 6- (3-f | uor o- 4- met hoxyphenyl

n-3-one Follow ng the procedure of Exanple 7,
) - 4net hanesul f onyl oxynet hyl -

2H- pyri dazi n- 3-amnel eyl net bt Bhieeoneree thuttedenpl yrétd4thethiiteé

conpound as a yel |l ow oi

(yield: 63.70 .

1H NVR (400MHz, CDC13) 8

1. 30- 1. 45(2H, mMpidesdzinBB(R¢Lhyd - 28R 1d80{ Ut ~ope 2. 43 (6H
(1H m
d, J=8.5, 8.5 H)hydIr&Stldiide J=8.5 Hz ) , 7 .
7 . :
762. Mass m z FoBBOw{Mr)the pra@fddExenpf eEk&6GpPeeparati on of

Hz )

s) ,
4.19 (2H, d, J=7.6 Hz), 7.
65 ( 1H, dd, J=8 .
| RCNeat) cm 1: 1652, 1608, 1523, 1438,

3. 61 (2H, s) , 3.94 (3H s) ,

91 ( 1H, brs )

2-cycl opent yl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) -4- (1
- pi per azi wd )miedhyl - @ pyeidazbr33metrylphbneparatieAmethyl-1-
4- (4-tert-but oxycarbonyl - 1- pi perazi nyl ) net hyl -2

piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless crystalline powder (yield:
66.3%) .

Melting point: 236.1-237.1%C

'H NMR (400MHz, DMSO-dg)8:

2.32(3H, 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, 6.4 Hz), 6.45(1H, dt,
J=l6.1, 6.3 Hz), 6.67(1H, 4, J=15.8 Hz), 7.19-7.26(2H, m),

7.29~-7.34(2H,m), 7.41-7.44 (24, m),7.71-7.76(1H,m), 7.81 (1H,
dd, J=2.2, 7.6 Hz), 8.07(1H, s).
IR (KBr) cm™: 1652, 1607, 1129.

1505, 1239,

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-

methanesulfonyloxymethyl-2H-pyridazin-3-one and

2.55

20( 1H,
5, 2 .
1288,

2



cycl . opentyl net hyl - 6- (3-fl uoro- 4- met hoxyphenyl ) - 2H pyri dazi 3-one Fol | owi ng
t he procedure of Exanple 1(10),
-c!I opent yl met hyl - 6- ( 3-f | uor o- 4- met hoxyphenyl ) - 4
nesul f onyl oxynet hyl - 2H pyri dazi n one and tert-butyl
1- pi per azi necar boxyl ate were reacted f 5yi eld the title conpound as a
yellow oil (yield: 78.80). 1H NMR(400MHz,CDCl 3)8: 1.35-1.43(2H, m
1.47(9H, s), 1.55-1.60(2H, m, 1.65-1.75(4H, m, 2.45-2.60 (5H, m

.

3. 45-3. 55(4H, n) 3 : 95 ( 3H S ) : 4 : 18 ( 2H, d J= 7 : FE ) 7 . 03
( 1H, dd J=8 . : r? %1 =12 . 4
Hz ) 1@tha@oh@m1ﬂf wegg ?@%%%?%IFQWV%ﬁld he tltle co pound as a

2-cyc|opent | met hyl - 6- (3-f1 uor o- 4- net hoxyphenyl ) - 4- (1
pi per azi ny/ﬂﬁglh@‘t’h%l 2K—yb9¥@da§?’n7élone Fol | owi ng the procedure of Exanple
20, 4-(4-tert-butoxycarbonyl-1-piperazinyl) et hyl - 202
cycl opentH refFniA GBAHZ3- fQ(Or:0d4- net hoxyphenyl ) - 2H pyr| dazin -3-one was
reacted to yield the title conpound as a yellow oil (yield: 88.0%. 1H NWR
( 400MHz, CIXI®) (®H,1.533-2.43(2H, ) ,J=K.30-Hz)6232H5 M, 1,62=1.8084H, 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 ) , 43.d8(4H,2H),d4.9872H, &,H7=p.6 Hz), G4 41 (IH, dd, J=B5.8,56.8 . 5 Hz
) , 7 . 52 ( 1H, d,J8. 5H ) , 7. 62(1H dd, J=8 . 5, 2. 2 Hz ) ,
7.73 (1H, s)Hz), R.MsatH,cay 1J=1652, HA1p08),. AHR3, B439J=2287,8 7BHz)Vass m z:
400 (Mr) . Exanple 187 Preparation of
4- ami nonet hyt -2t cygl epenty| ety 7626 3211) ulr,og9mephoxyphenyl’) -2H3w,r i dazi n-
3-one Foll owi ng the procedure of Exanple 24(1),

d, J=7.6Hz), 7.58-7.63(1H, m), 7.66(1H, dd, J=1.8, 7.2 Hz),

7.81(1lH, 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-fluoro
-3-methyl-phenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as a colorless crystalline powder (yield:
63.2%) .
Melting point: 112.5-113.2%C
'H NMR (400MHz, DMSO-ds)86:
2.32(3H, 4, 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, 6.1 Hz), 6.45(1H,



2-cycl opent yl net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4net hanesul f onyl oxynet hyl -
2H pyri dazi n- 3-one was reacted to yield a crude product. Wthout
purjfication, the crude product was reacted further in accordance with the
proCedure of Exanple 24(2) to yield tgg title conpound as a yellow oil
(yield: 53.70 . 1H NVR(400MHz, CDC13) 1.30-1.45(2H, n), 1.50-1.63(2H, m,
1.63-1.80(4H, m, 203 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. 5H ), 7. 62 ( 1H dd, J=8. 5, 2. 2H ), 7. 71 1H, brs )
. IR(Neat) cm 1: 3376, 1649, 1606, 1523, 1439 1285, 761 Nh S gi : 331
(M+) . Exanpite 2885PBeparhti®h ¢ 69 (1H, d, J=16.0 Hz) .27 (2H,

4- am nomet hyl - 2- cycl opent yl et hyl - 6- ( 3- quoro 4nethoxypherI)-2Fprr|dazin-
3-one hydr ootil,orfi.@9+ol3ol@thgmd he? pf bréedfif 62Bf TBxarfpl’e /480 (1H, m),
4- am nonet hyl - 2- cycl opent yl net hyl - 6- (3-fl uoro-4
met hoxyphenyl.)8 2y dddaZ+h- 8- ohed Vi »r 8adt/ddH osyiel d the title conmpound
as a slightly-yellow crystalline powder S yield: 59.00) . Melting point
193- 196C IH KR (A00MHZ 650Mc06868) 85952912440( 2H1-m), 1.45-1.57(2H, m),
1.60-1.70(4H m, 2. 45 (1H mM , 3. 92 ( 3H s), 4. 00 ( 2H s) ,
4 . 12 (M%$scm/ﬂr74196W$ﬁhP) 7.34(1H, dd, J=8.5, 8.5 Hz), 7.69-7.72(2H
m, 8.47(1H, brs)
Example 138
Preparation of
2-cinnamyl-4-dimethylaminomethyl-6-(4-fluoro-
3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-cinnamyl-6- (4-fluoro-3-methylphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
yellow oil (yield: 90.9%).
'H NMR (400MHz, CDCls)$d:
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 (14, 4, J=15.8 Hz), 7.07 (14, dd, J=8.9, 8.9 Hz), 7.22 (15,
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(1lH, dd, J=2.2,

7.2 Hz), 7.76(1H, s).

Example 139

Preparation of



IR (KBr) cm 1 : 3436, 1656, 1617, 1521, 1438, 1295, 763. Exanple 189
Preparati on of 204 2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4
netgyl-l-piperazinyI)nethyI-ZFprridazin-3-one 1) Preparation of
2-( -fIuorobenzyl)-6-(3-f|uoro-4-nethox%phenyl)-4
met hoxycar bonyl - 2H- pyri dazi n- 3- one Follp W ng the procedure of Exanple 1(6),
6- (3-fl uoro-4- nmet hoxyphenyl) - 4- net hoxycar bonyl - 2H pyri dazin - 3-one and
4-fl uorobenzyl chloride were reacted to yield the title conpound as a
slightly-yellow crystalline powler (yield: 86. 60 . 1H NVR (400MHz, CDC13)
8 3.95(3H, s), 3.97(3H s), 5.39(2H s), 7.00-7.06&3H, nm, 7.48-7.63(4H,
m, 8.19(1H, S)2—Qynma@¥%n%Idbme5$yiam1nomethyl—6— 4-fluoro-3-
4- car boxy- 2- (4-fl uorobenzyl)-6-(3-fl uoro-4 .
met hoxyphenyl ) -2etpylplieryh) 326ney Fofla oimng-ehe prdceabierdfeExanpl e 1(7),
Following the procedure of Example 4,
2-cinnamyl-4-dimethylaminomethyl-6- (4-fluoro~-3-methylphenyl
) -2H-pyridazin-3-one was reacted to yield the title compound
as a colorless crystalline powder (yield: 81.1%).
Melting point: 183.6-184,5C
'H NMR (400MHz, DMSO-ds)3:
2.32(34, 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(1lH,
d,J=16.1Hz),7.22-7.27(2H,m),7.297.35(2H,m),7.41-7.44 (2H,
m), 7.76-7.81(1H, m), 7.86(1H, dd, J=2.2, 7.3 Hz), 8.50(1H,
s).

IR (KBr) cm™': 1652, 1607, 1505, 1240, 965.

Mass m/z: 377 (M%)

Fxample 140
Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-
2-(4-chlorocinnamyl) -6~ (4-fluoro-3-methylphenyl) -2H-
pyridazin-3-one
1) Preparation of
2- (4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-meth
oxycarbonyl-2H-pyridazin-3-one

Following the procedure of Example 1(6),



2- (4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4net hoxycar bonyl - 2H pyri daz
in-3-one was reacted to yield the title conmpound as a yell ow powder (yield:
97.209. Melting point: 222-224C 1H NVR(400MHz, CDC13)8: 3.97(3H, s),
5.4™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). Z05 3) Preparati®® of 2-(4-fluorobenzyl)-6-(3-fluoro-4
nmet hoxyphenyl ) - 4- hydr oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng t he procedure
of Exanple 1(8),
4- car boxy- 2- (4-fl uorobenzyl)-6-(3-fl uoro-4-nethoxyphenyl) -2
H pyridazin-3-one was reacted to yield the title conpound as a {ellow

3) 8 3.

powder (PreBa L 1Eprovyl —mesiilpd esgilnt—4 ~Teihe3ne ap QNG T4oTMEL d
95 (3H, s) , 4 .79 (2H, d, J=1. 5 Hz) , 5.36 (2H, s) , 6.98-7.05(3H m,
7.46-7.53-034, anyl, 47cBloterindamytichborpde wene reagBEerHiosyiedy the
Preparation of 2-(4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4
met hanes tliftdry lcompoetrity la-<2 radyicvd ae ait 1B oney ol d oWl g/ 2)he procedur e of
Exanpl e 1(9),
2- (4- f | unteQhemzy lpo-iert(:3-1f3ua-a-38 € hoxyphenyl ) - 4hydr oxynet hyl - 2H pyri dazi n
-3-one was reacted to yield the title conpound as a pal e yel |l ow powder
(yield: 489.K0Rr.(4WeMHEZNgCPOlREE: 125-133C
2.35(3H, 4, J=1.7 Hz), 3.99(3H, s), 5.03(2H, 4, 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, 4, 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(1H, s).
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-(4-fluoro-3-
methylphenyl)-2H-pyridazin-3-one

Following the procedure of Example 1(7),

2-(4-chloro-cinnamyl)-6-(4-fluoro-3-methylphenyl) -4-
methoxycarbonyl—2H—pyridazin—3—one was reacted to yield the
title compound as a yellow crystalline powder (yield: 86.2%).
Melting point: 186.0-186.6C
'H NMR (400MHz, CDCls)$:

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, d, J=15.6 Hz), 7.13(1H, dd,

J=8.8, 8.8 Hz), 7.29(2H, d, J=8.5Hz), 7.33(2H, 4, J=8.5Hz),



1H NVR(400MHz, CDC13)8: 3.15 (3H, s) , 3.95 (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, gJ=12.4, 2.2 Hz), 7.74(1H, s). 20G 5) Preparation of

2-( -fIuorobenzyl)-6-(3-f|uoro-4-neth£é¥phenyl)-4-(4

met hyl - 1- pi per azi nyl ) net hyl - 2H- pyri dazi*h- 3-one Fol | owi ng the procedure of
Exanpl e 1(10),

2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl) -4net hanesul f onyl oxynet hyl - 2
H pyri dazi n-3-one and 1-net hyl pi prazine were reacted to yield the title
compound as _a slightly-brown crystalline powde ield:, 45.8%. Mlting

poi nt : 112-171-35é-17317 0dNHz 8 (Ot 8:5 2. 39° « f]}’@,) brb. "60-2.90 (8H m) ,
3. 60 (2H, s) , 3. 95 (3H, s 5.34(2H, s 6. 99- 7. 06(3H, :

7. 47-7. 51(RHKBmY ,CIFV?SQé‘ﬂ-F;Idii?3f?]c1]263.(1/4,15236' G4 ) 14677, 17‘?3(' 1426y IR
(KBr) cm1: 1651, 1608, 1518, 1439, 1289, 764 . Mass niz: 440 (M)

Exanpl e 190 Preparati ohladf 802.

4-di net hyl am nonet hyl - 2- (4-fl uor obenzyl ) - 6- ( 3-f | uor 04- net hoxyphenyl ) - 2H pyr
i dazi n- 3-Mmms Fol t owd 9y (Mhe prist@dure of Exanple 7,

2- (4-fluorobenzyl)-6-(3-fl uoro-4-nmet hoxyphenyl) - 4nmet hanesul f onyl oxynet hyl -2
H pyri dazi n- 3-one and di nethyl am ne were reacted to yield the title
conmpound as a 207 slightly-yellow crystalline powder (yield: 60.80).
Mel ting ) nbred2rad?&C AH NVR ( 400MHz, CDC13) 8

2-(4-chlorocinnamyl)-6- (4~fluoro-3-methylphenyl) -
4-hydroxymethyl-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, CDCls)d:

2.34(3H, d, J=2.0 Hz), 4.73 (2H, d, 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, 4, J=8.8
Hz), 7.31(2H, 4, J=8.8. Hz), 7.57-7.62(1H, m), 7.64(1H, dd,
J=2.2, 7.3 Hz), 7.69(lH, 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-

methanesulfonyloxymethyl-2H-pyridazin-3-one



2 41 (6H, s) , 3. 58 (2H, s) , 3.94 (3H, s) , 5.35 (2H, s) , 6.98-7.05(3H,
, 1.46- 7 52(2H m, 7.56(1H, d, J=8.8 Hz), 7 . 64 ( 1H, dd, J=12 . 4, 2 .
H‘ : .90 ( 1H, brs ) . IR(KBr) cm1: 1652, 1612, 1519, 1439, 1291,
63% Mass ni 385 (M+) . Exanple 191 Preparation of

4 N, N- bi s( 2- hydroxyethyl)aninonethyl-

fl uorobenzyl)-6-(3-fl uoro-4-nmet hoxyphenyl)-2H pyri dazi n-3-one Fol |l ow ng the

procedure of Exanple 1(10),

2- (4-fluorobenzyl)-6-(3-fl uoro-4-net hoxyphenyl)-4

met hanesul f onyl o érret hyl - 2H- pyri dazi n-3-one and_di et hanol am ne were reacted

to yield the ti¥Q ure drecs@rrowbiFxaypedl (361 199 . 1H NWR (

400MHz, CDC13) b 2. 70.2 92(4H, m, 3.70-3.85(6H, m, 3.93(3H, s), 5.35(2H,

s), 6. 99-27- ot orgcimasy y) 56t p4t L hyorg- Bspethydphgepl B-fAzRydyo83(1H, dd,

J=12.4, 2.0 Hz), 7.90(1H, m. IR(Neat) cm1: 1652, 1606, 1520, 1435, 1281,

762. Massnewlzyl-3B5-g it GH20H)3-one w8 reacted to yield the title

compound as colorless needles (yield: 94.9%).
Melting point: 117.8-119.5C
'H NMR (400MHz, CDCls;)$:
2.35(3H, 4, 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(1H, dt, J=15.9, 6.6 Hz),
6.75(1H, 4, J=15.9Hz), 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™: 1663, 1619, 1506, 1492, 1346, 1240, 1172, 960, 830.

Mass m/z: 462 (M"), 464 (M").

5) Preparation of

4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-(4-
chlorocinnamyl)-6-(4-fluoro-3-methyl-phenyl)-2H~pyridazin
-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, CDCl3)8:



Exanpl e 192 Preparation of

2- (4-fluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl)-4-(1

pi pgk azi r~yl ) met hyl - 2H pyri dazi n- 3-one 1) Preparation of

4- (&= tert-butoxycarbonyl - 1-pi perazinyl) et hyl -2-(4

f 1 uor obenzyl ) - 6- ( 3- f | uor o- 4- met hoxyphefy! ) - 2H pyri dazi n- 3- one Fol | owi ng t he

procedure of Exanple | (10),

2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl) -4net hanesul f onyl oxynet hyl - 2

H pyridazi n-3-one and tert-butyl 1-piperazinecarboxylate were reacted to

yield the title conpound as a yellow oil (yield: 78.8s). 1H NVR ( 400MHz,

CDC13) 8 1. 4B(9H(°K) s)t. B535.(65¢ 484, Il . 8. B0-.3. BHAHEME, F=I5@3Hz)s),

5.34(2H, s), 6.96-7.05(3H, m), 7.47-7.50(3H, m, 7 . 41 ( 1H, d, J=12 . 4

Hz ) , 7 . 72.30043, Br,sJF5. 02HzPr epaba{2Bn &f J=1.2 Hz), 4.99(2H, dd,

2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(1

pi per azi nyl )Jret gl -&H )i, d&zika-(3Honét Fal+ owi g at.lte Hanocédarneé1af d&xanpl e

20, 4-(4-tert-butoxycarbonyl -1-pi perazinyl) et hyl -2

(4-f1 uor obenzyl § - GHEZ3- f1 .00 O-H-daet regyphenglyz)2H? pys i 2lazidn J=8.209z) ,
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(1lH, s).

Example 141
Preparation of
2-(4-chlorocinnamyl)-6-(4-fluoro-3-methylphenyl)-4-(1
-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 2,
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-(4-
chlorocinnamyl) -6~ (4-fluoro-3-methylphenyl)-2H-pyridazin-3-
one was reacted fo yield the title compound as a pale brown
crystalline powder (yield: 84.7%).
Melting point: 186.7-197.0C (dec.)
'H NMR (400MHz, DMSO-d)3:
2.31(3H, d, J=2.0Hz), 3.15(4H, br), 3.31(4H, t, J=5;21{2L
3.94(2H, s), 4.95(2H, dd, J=1.3, 6.3 Hz), 6.47 (1H, dt, J=15.9,
6.1 Hz), 6.66(1H, d, J=15.9Hz), 7.22(1H, dd, J=9.0, 9.0 Hz),
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(1H, s).

IR(KBr) cm™: 1656, 1606, 1240, 1090, 964.



3-one was reacted to yield the title conpound as a pale yellow crystalline
powder (yield: 63.40 . Melting point: 142-143C 1H NMR ( 400MHz, CDC13) 8 2
: 5a§2 . 60 (44 m , 2. 96-3 . 02 ( 4H mM , 3 . 54 ( 2H, d, J=1 . 2 Hz
) , 38.95(3H, s), 5.34(2H, s), 6.98-7.8?53FL m, 7.46-7.53(3H, m , 7.61
(1H, dd, J=12.5, 2.2 Hz) , 7.74 (1H “s) . IR (KBr) cm1: 1652, 1609,
1523, 1437, 1290, 762 . Mass mz: 426 (M+) . Exanple 193 Preparation of

2- (4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-(1pi perazi nyl)nethyl-2Hp
yri dazi n- 3-one di hydrochl ori de Foll owi ng the procedure of Exanple 4,

2- (4-fluarobenzyl)-6-(3-fluoro-4-net hoxyphenyl)-4-(1pi perazi nyl ) et hyl -2Hp
yridaﬂn%Mﬁ%%ém%é' ?%é@M@dtﬁﬁ@@%Pd the title conpound as a colorl ess
crystalline powder (yield: 76.90 . Melting point: 153-156C 1H NVR ( 400MHz,
DVSO-d6) b 3.30-3.75(10H, nm), 3.90(3H, s), 5.33(2H, s), 7.15-7.21(2H, m,
7.30(1H, n), 7.43-7.49(2H, m, 7.69-7.78(3H, m. IR (KBr) cm1: 1660, 1609,
1524, 14392anpbe 1486. Z10 Exanpl e 194 Preparation of

4- am nomet hyl - 2- (4-f 1 uor obenzyl ) -6-(3-fl uoro- 4net hoxyphenyl ) - 2H pyri dazi n- 3
-one Fol | owi ng Pherprateduref of Exanple 24(1),

2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl ) -4net hanesul f onyl oxynet hyl - 2
H- pyri dazi n- 3- otre(4vachlenct tunsnyy] ebd (4~ EtudeopBodathylphenylb ~4- (4
purification, the crude product was reacted further in accordance with the
procedure of ExanptleylR4l2piperyrehdlihmethytt2Hepppbdadias3aopal e br own
crystalline powder (yield: 50.40). Melting point: 145-149C 1H NVR(400MHz,
CDC13)8: 3 . 92r¢1Bblviisg)the3pro®ddr@HfsExampbe. 1310(,2H, s ) , 6 . 95-7
. 03 ( 3H m , 7.40-7.52(3H, m, 7.60(1H, dd, J=12.5, 2.2 Hz), 7.75(1H,
brs ) . IRKBr¢hTordeildndhyl1648,416060rd539meti8Tphan92)-461. Mass m z:
357 (M+) . Exanple 195 Preparation of

4- ami nomehdyhaRe §41 Fbuorokongyhyl 6263phruaneidrstbaxyphanyl ) - 2H pyri dazi n- 3
-one hydrochl oride Foll ow ng the procedure of Exanple 4,

4- am nonet hybtRy (41t HaE 0ReNZYHd rRalcdeld torPratid the title compound as

a yellow oil (yield: 71.8%).

'H NMR (400MHz, CDCls)3d:
2.32(3H, s), 2.35(3H, s), 2.51(4H, br), 2.62 (4H, br), 3.59(2H,
s),4.99(24,d, J=6.6 Hz), 6.42 (1H, dt, J=15.8, 6.4 Hz), 6.66 (1H,
d, J=15.9Hz), 7.09(1H, dd, J=8.9, 8.9 Hz), 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(1lH, 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,

2-(4-chloro-cinnamyl)-6-(4-fluoro-3-methylphenyl)-4- (4-



Z11 nmet hoxyphenyl)-2H pyri dazi n-3-one was reacted to yield the title
conpound as a slightly-yellow crystalline powder (yield: 72.50) . Melting
poi gt : 210-214C 1H NWR ( 400MHz, DVMBO-d6) b 3.91(3H, s), 4.01(2H, s),
5.3 2H, s), 7.16-7.21(2H, m), 7 .34 (1H dd, J=8. 8, 8. 8 Hz) , 7.45-7. 49
(2H, m) , 7. 68-7.78 (2H, m) , 8 . 2 98¢ 1H s ) . IR(KBr) cm1l: 3429,
1653, 1612, 1522, 1439, 1292, 764. Exanple 196 Preparation of
6- ( 3-f 1 uor o- 4- net hoxyphenyl )-2-[3-(4
fl uor ophenyl ) propyl ] -4-(4- et hyl - 1- pi perazi nyl ) met hyl -2H- pyri dazi n- 3-one
1) Preparation of 67(3-fluoro-4-nethox§phenyl)-2-[3-(4
f 1 uor opher§) probyPirar aeippkleaf byhyRE2PYpYARAART A-3REBNEAEOFEERIERE t he
procedure of Exanple 1(6), .
6- ( 3- f | uok@-Yiaved Havey pRERY ForpaBRAOXS cardsdmyl Leas pyvisdazild ne3peweesnd t he
nmesyl ate derivative of 3-(4-fluorophenyl)-1-propanol {J. Med. Chem, 19,
461 (1976)yielwreBPeddied to yield the title conpound as a yellow oil
(yield: 90.10). The nesylate derivative was prepared in accordance with the
procedur eMeit Bxanpdentd( 9229 1H-MVR( 2W0Mdec .GDC13) 8: 2. 16-2. 26(2H, n),
2. 71(2H, t, J=7.3 Hz), 3.95(3H, s),
'H NMR (400MHz, DMSO-~d¢)8:

2.31(3H, 4, 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, 4, J=16.0Hz), 7.22(1H, dd, J=9.1,

9.1 Hz), 7.34(2H, 4, J=8.6 Hz), 7.45(2H, 4, J=8.6 Hz),

7.71-7.76 (14, m), 7.80(1H, dd, J=2.2, 7.0 Hz), 8.08(1H, 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-

chlorocinnamyl)-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%).

'Y NMR (400MHz, CDCls)$:



212 3 . 98 ( 3H, s ) , 4. 32 ( 2H t, J=7 . 3 H ), 6. 93-7 . 06 ( 3H

m , 7. 14-7 . 18 (2H m , 7. 49 ( 1H m , 7. 60 ( 1H dd, J=13 . 2,

2 ﬁ Hz ) , 8.17 (1H, s) . 2) Preparation of

4- car boxy- 6- (3-f1 uor o-4- net hoxyphenyl ?“1‘3 [3-(4

fl uorophenyl ) propyl ]-2H pyri dazin-3-0 & Fol | owi ng the procedure of Exanple

1(7), 6-(3-fluoro-4-nmethoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-4

- met hoxycar bonyl - 2H pyri dazi n- 3-one was reacted to yield the title conpound

as a yellow powder (yield: 89.2%. Melting point: 185-187C 1H

NMR(400MHz, CDdl 3) 8: 2.20-2.3052H, m, 2.74(2H, t, J= 7.3 Hz), 3. 9783H, s),

4.40(2H, t, 238 BHizp), 62940 7447 (BHI=H. > HzB5( 3HSed 4H1=¢, 5J72) 2, HZ) 66 (1H,

dd, J=12.2, 2.2 Hz) , 8.58 (1H, s) . 3) Preparation of

6- (3-f | uor o-%-Hettbxgphehy?§ { 2H] 31, ( AFbubriphey BEdldpyd | - 42 Hharox $rét hyl - 2H

- pyridazi n-3-one Foll ow ng the procedure of Exanple 1(8),

4- car boxy- 6-HZA3-f lou6Bd-1&, nét htxlyphe il ),- 2-.[03- (4L f Bdor dphehyl8.6 Hz),

) propyl ] - 2H pyri dazi n-3-one was reacted to yield the title conpound as a

~yel | ow powdér. 34/f2H,dd, 37=80% HzMe| 7i. B9 (pBi l,: JEBQ21B3C 7. 38173 6H INVR

(400MHz, CDC13) 8 2 . 15-2 . 22 ( 2H m , 2 . 71 ( 2H, t, J=7 . 3 Hz) , 3

. 95 ( 3H, sun), 7.452H, (@8, Is1JI&7.7R32HYz), 3.78QlE2Hs)d, J=1 .2 Hz) ,

6.93-7.06 (3H m, 7.14-7.18(2H, m, 7.50(1H, d, J=8.8 Hz), 7.61(1H, dd,

J=12.7, 2.2 Hz), 7.63(1H, s). 4) Preparation of

6- (3-fl uoro- 4- met hoxyphenyl ) - 2-[ 3- (4f | uor ophenyl ) propyl ] - 4- met hanesul f onyl o

xynet hyl -BtHpysidazi B- 3- one Fol | owi ng the procedure of Exanple 1(9),

6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 2-[ 3- (4-fl uorophenyl ) propyl]-4

- hydr oxynet hyl -Rtpyra€logh noB- one was reacted to yield the title conpound

as a yellow powder (yield: 92.30 . Melting point: 112-116C 1H NVR (400MHz,

CDC13) 8 2. 15-2-RAN4Rth (PAhyd2oXetRBYl) bmidsheBhilz}2- (3~ 1 7 (3H, s) ,

3.95 (3H, s ), "4 .27 (2H, t, J=7.3 Hz) , 5.25 (2H, d, J=1.2 Hz) ,
chlorocinnamyl)-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: 151.9-153.4C
'H NMR (400MHz, DMSO-ds)8:
2.32(3H, d, J=1.7 Hz), 3.35(4H, t, J=5.1 Hz), 3.83(4H, t,
J=5.4 Hz), 4.46(2H, s), 4.97(2H, dd, J=1.2, 6.1 Hz), 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, 4, J=8.8 Hz), 7.45(2H, 4, J=8.6 Hz),
7.75-7.80(1H, m), 7.85(1H, dd, J=1.7, 7.9 Hz), 8.48(1lH, s).
IR(KBr) cm™: 1652, 1604, 1492, 1240, 1090, 968.

Mass m/z: 440 (M"), 442(M").



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

6- ( -quoro-4-nethoxyphenyI) 2-[ 3-(4-fl uorophenyl)

proPyl ] -4-(4-nethyl - plpera2|nyl)neth%I-ZH-pyrlda2|n 3-one Follow ng the

procedure of Exanple 1(10),

6- (3-fl uoro-4-nmet hoxyphenyl)-2-[3-(4-fl uorophenyl)propyl]-4 214

- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were

reacted to yield the title conpound as a yellow oil (yield: 79.30 . 1H

NVR(400MHz, CDC13)8: 2. 15-2.25 (2H, m , 2.41 (3H, 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. 5H ), 7. 60 ( 1H, dd, J=12

.4, 2.0 Eﬁ?mp?QGQGQH s). IR(Neat) cm1: 1652, 1608, 1511, 1439, 1284,

758. Mass mz: 468 (M+) . Exanple 197 Preparation of

4- di met hyl am noheehyrati¢g-eFfuor o- 4- met hoxyphenyl ) - 2[ 3- (4-f | uor ophenyl ) prop

yl]-2H pyridazi n-3-one Follow ng the procedure of Exanple 7,

6- (3-f | uor o- 4- n2t héxgphengtinRapgi [ 44finebbhéapihpropyhly14 6-

- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di net hyl am ne were reacted

to yield the tifleoronpomathasphepal e-98tpbopwidayshaBl-bne powder (yi el d:

61.8% . Melting point: 97-100C 1H NVR (400MHz, CDC13) 8 2.15-2.25(2H, m,

2.43(6H, s), 2.Fa(Pblyihg kL. Broiz¢duBe 66 ERHnp3E 7,3. 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), I ZA%47chabibhcldnangl?-6- (2-21He)yo-2-RQ¢EhHLphes)1)FR-(KBr) cm 1:

1653, 1611, 1510, 1436, 1296, 763. Mass niz: 413 (M+) . Exanple 198

PreparatIﬂ@t@énesulfonyloxymethyl -2H- pyrlda21n 3-one was reacted to

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (3-f| uor o- 4net hoxyphenyl )-2-[3-(4-fI

uor ophenyy ) ®1r@pyhé- 2HpYEi d8#bBuldOB8 a yellow oil (yield: 84.6%).
'H NMR (400MHz, CDCls)&:
2.33(3H, d, 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=15.8 Hz), 7.07(1H, dd, J=8.9, 8.9 Hz), 7.24 (2H,
d, J=8.6 Hz), 7.30(2H, d, J=8.6 Hz), 7.60-7.68 (2H, m), 7.77 (1H,

s).

Example 147
Preparation of
2~ (4-chlorocinnamyl) -4-dimethylamino-methyl-6- (4-
fluoro-3-methylphenyl)-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
2-(4-chloro-cinnamyl)-4-dimethylaminomethyl-6-(4-fluoro-3-
methylphenyl)-2H-pyridazin-3-one was reacted to yield the

title compound as a colorless crystalline powder (yield:



Fol |l owi ng the procedure of Exanple 1(10),

6- (3-fl uoro-4-nmet hoxyphenyl)-2-[3-(4-fl uorophenyl)propyl]-4

- megbanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and di et hanol am ne were
reacted to yield the title conpound as a yellow oil (yield: 67.30). 1H NWR
( 400MHz, CDC13) 8 2. 14-2.22 (2H, mn) 1662.70 (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(1H, m, 7.85(1H, m.
| R(Neat) cm1: 1645, 1601, 1510, 1439, 1277, 763. Mass m z: 473 (M)
Exanpl e 199 Preparation of

6- ( 3- f | uof b= 4% het hoxyphenyl ) - 2- [ 3- (4- f | uor ophenyl ) 21G

propyl ] -4-(1-piperazinyl)nethyl-2H pyridazi n-3-one 1) Preparation of

4- (4-tertMoltoxgchebonyl 291 pBpéPazPiyl ) net hyl - 6- (3f | uor o- 4- net hoxyphenyl ) - 2
-[3-(4-fl uorophenyl) propyl]-2Hpyri dazi n-3-one Foll ow ng the procedure of
Exanpl e 1{HLOYMR 64 {@B4H1 udns @-aeBhoxyphenyl ) - 2- [ 3- (4- f | uor ophenyl ) propyl ] - 4
- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and tert-butyl

1- pi perazi nezazboxy, at,eJwer.é Heact2dsB oeyj ed)d hest(i2H, estpnpoahdias a
yellow oil (yield: 72.60). 1H NVR(400MHz, CDC13)8: 1.40(9H, s),
2.07-2.16(2Hid,MJ=12.34062150¢4H, 6 M8 (PHOHDHI=t1.6 . J576.6 HE)),, 63.636-131,46 (4H,
m 3.48 (2H, brs) , 3. 88 (3H, s) , 4.20(2H, t, J=7.6 Hz), 6.84-6.98(3H,

m, 7.07-7.14(2H161L D) A3(.PH, (105, daB.d=HRA),, 97358 1H7.d5 (2r]1234 HB)..6
7.65(1H, brs) .
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- (4d-methyl-l-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) -
phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow crystalline powder (yield: 98.2%).
'H NMR (400MHz, CDCls)§:
0.50-0.66(4H, m), 1.40-1.53(1H, m), 2.54(3H, s), 4.24(2H,

d, J=7.4 Hz), 7.34(2H, d, J=8.6 Hz), 7.78(2H, d, J=8.6 Hz),



2) Preparation of 6-(3-fluoro-4-nethoxyphenyl)-2-[3-(4-fluorophenyl)

propyl]-4-(1-pi perazinyl)nethyl -2H pyri dazi n-3-one Foll owi ng the procedure

of Eﬁanple 20, 4-(4-tert-butoxycarbonyl -1-pi perazinyl)nmethyl-6-(3-fluoro-4
oxyphenyl ) -2-[3-(4-fluorophenyl)propyl]-2H pyri dazin-3 -one was

reacted to yield the title conpound a [ yellow oil (yield: 97.2 0) .

Z17 1H NWR (400MHz, CDC13) 8 2 . 12-2 . 22 ( 2H, m , 2 . 50-2 . 60 ( 4H,

m , 2. 71 ( 2H, t, J=7 . 3 H ), 2. 92-3. 02 ( 4H m , 3. 53 ( 2H, s

) , 3. 95 ( 3H s) &1 4 . 27 ( 2H, t, J=7.3 Hz), 6.91-7.06(3H, n),

7.15-7. 18(2%1 rg, 7.51(1H, d, J=8.8 Ft) , 7. 61 (1H, dd, J=12.5, 2.2 Hz) ,

7.73 (1H, s)®- y &ﬁ:@zjkﬁx)51607 1510, 1439, 1275, 758. Mass niz:

454 (M+) . Exanple %00 Preparation o

4- ami nonetth (BB (et udhél4- h%@ﬁox}éﬁényﬂﬁjéa 34P251 b8PSphéAyPy pPépyl ] - 2H p

yr|da2|n 3-one Fol | owing the procedure of Exanple 24(1),

6- (3- f | udtas 3-et hoXyBhBNy| ) - 2- [ 3- (4-f | uor ophenyl ) propyl ] - 4

- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one was reacted to a crude

product. Wthout purification, the crude product was reacted in accordance

with the procedure of Exanple 24(2) to yield the title conpound as a pale

yel | ow cri/stiitdépanca pbownleof (y+eydlodioFd)mevbll+Aghpdrokym82h84€61HANMVR (

400MHz, CDC13) 8 2.12-2.22(2H, m, 2.70(2H, t, J=7.6 Hz), 3.89(2H, s), 3.

94 ( 3H, Gn9thy¥Uthi@ipliehlyli-2B=gyridatltny3;ofie. 93-7 . 04 ( 3H, m , 7

15-7 . 18 (( 2H mM , 7 . 51 ( 1H d, J=7 . 3 Hz ) , 7 . 61 ( 1H dd, J= 12 .

4, 2 . 0 Hz ) ,Fdllowing it srigcedure?2d8 EkamBe)1¢8r 1: 3366, 1651, 1605,

1509, 1436, 1273, 764 . Mass mz: 385 (M+) . Exanple 201 Preparation of

4- am nomet-hyd rifox B- 2+ 09t Dodr oBy exypneAgt ] 42(hdthglthio) 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)3d:
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=6.0 Hz),
7.32(2H, d, 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-methanesulfonyloxy-methyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-cyclopropylmethyl-4-hydroxymethyl-6-[4- (methylthio)phenyl
]-2H-pyridazin-3-one was reacted to yield the title compound

as pale yellow fine-needles (yield: 78.6%).



fl uorophenyl ) propyl ]-2H pyri dazi n- 3-one hydrochl ori de Follow ng the

procedure of Exanple 4,

4- agd nomet hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 2- [ 3- (4f | uor ophenyl ) propyl ] - 2H p

yri®azi n-3-one was reacted to yield the title conpound as a slightly-yell ow

crystalline powder (yield: 73. 1 0) .&Iting point: 160-165C 1H NVR (

400MHz, DMSO-d6) 8 2. 05-2. 15 (2HmM , 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 (IH dd, J=8.8, 8.8 Hz) , 7. 66-7.76 (2H, m, 8.25(IHs) . IR

(KBr) ciri 1: 3430, 1652, 1515, 1436, 1269, 763. Exanple 202 Preparation of

2- (4-chl orHoIbMRZ)AQOI"B‘lZ(/ 3-G0Gian 8- 4- net hoxyphenyl ) - 4- (4

met hyl - 1- pi per azi nyl ) met hyl - 2H pyri dazi n- 3-one 1) Preparatlon of 219

2- (4- chl or oferfidrt Y -6l (4if Imdor d--4/mdt.HoxylFhemyl,) 24 53 (3H, s), 3.17(3H,

met hoxycar bonyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(6),

6- ( 3- f | uor o-4-net HoxidFherdyl YI=4- .rrettizoxy Sa2BdiRy, - 2hpy rli. 32k 3dend=4&nd

9- chl orobenzyl chloride were reacted to yield the title conpound as yell ow

needl es (yi élzd:, 97. B0A2H Mad t | Frp pbitid ), 1701S¢UHAL. 4C 1H NVR(400MHz, CDCL13) 8:

3.95 (3H, s) , 3.99 (3H s) , 5.38 ( (2H, s) , 7. 03 (1H, dd, J=8. 5,
IR(KBr) cm™': 3446, 1652, 1607, 1359, 1178, 1024, 829.

Mass m/z: 380 (M").

4) Preparation of

2-cyclopropylmethyl-4- (4-methyl-l~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-methyl-piperazine were reacted to yield the title compound
as a yellow oil (yield: 85.7%).
'"H NMR (400MHz, CDCls)$:

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-
-[4- (methylthio)phenyl]-2H-pyridazin-3-one

dihydrochloride



) , 7.47 (2H, d, J=8.5 Hz) , 7.49(1H m,
7.60(1H, dd, J=12.2, 2.2 Hz), 8.20(1H, s) IR (KBr) cml : 1723, 1670, 1526,
127 1128 . Mass mz: 402 (M) , 404 ( (N%) . 2) Preparation of
4-¢ oxy- 2-(4-chl orobenzyl ) - 6- ( 3- quor%
met hoxyphenyl ) - 2H pyri dazi n- 3- one Fol 118 ng the procedure of Exanple 1(7),
2- (4-chl or obenzyl ) - 6- (3-fl uoro-4- met hoxyphenyl ) -4
met hoxycar bonyl - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as a pale yellow crystalline powder (yield 96. 099 . N%Iting poi nt :

8.5 Hz) , 7. 31 (2H, d, J=8.5 Hz
8
)

228. 3-229. 1C 1H 400MHz, CDC13 . 3H s ), 5. 46 ( 2H s)
, 7 . 07 ( 1H, HS%T%WBHQ Bhesprogeﬁ& ° Exéﬁgl? 45 (2H d, J=8.3 Hz) ,
7.46 (2H, _d, J=8.3 Hz) , 7.55 (1H d, J—8 Hz) , 7. 67 (1H, dd, J=12.2,

2.2 Hz) ,28Cveioprppydymethrlekpf-BRtRY1-1788Pere3d nviige thydsh- (f431,
1298, 1273 . Mass mlz: 388 N% 390 (M) . 3) Preparation of
(methylthio)-phenyl] 2H -pyridazin-3-one was reacted to yield

the title compound as a colorless crystalline powder (yield:

69.1%).

Melting point: 234.6-239.2C

'H NMR(400MHz, DMSO-ds)d:
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-
cycloprqpylmethyl—6—[4—(methylthio)phenyl]—ZH—
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:
78.9%) .
'H NMR (400MHz, CDCls)8:

0.44-0.59(4H, m), 1.36-1.45(1H, m), 2.53(3H, s), 2.73(4H,



2- (4-chl orobenzyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) -4
hydroxynethyl-ZFprridazin-3-one Fol | ow ng the procedure of Exanple 1(8),
boxy- 2- (4-chl orobenzyl) - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2
H— dazi n-3-one was reacted to yleld the title conpound as pal e yell ow
needl es (yield: 20.4%. Melting point:17464. 6-165. 3C 1H NVR(400MHz, CDC13) 8
3. 949 (3H s), 4. 69(2H s),5.34(2H s), 7. 01 ( 1H, dd,
J=8 . 5 8.5 Hz), 7.30 (2H, d, J=8.5 Hz) , 7.42 (2H, d, J=8.5 Hz) , 7 . 50
(1H m , 7. 63 ( 1H, dd, J=12 . 4, 2 . 2 Hz) , 7. 67 ( 1H s ) . IR
(KBr) cm 1: 3373, 1653, 1610, 1527 1291 1135. Mass mlz: 374 (M+) , 376
(M) . 4) PreDar atiOh Q¥ v (d=6nPofaben3yT§{8H( 35 K1 Ubrlo? REmthoxsgheényl ) - 4
nethanesulfonylo neth -2H—ﬂyr|da2|n 3-one Fol |l owi ng the procedure of
Exanpl e 1(9)Hz)2k 018enZ5B) 36HE 3+ f T udP 614+ @t hokyphedii yd.4 J=8.371
hydr oxynet hyl - 2H—pyr|da2|n 3-one was reacted to yield the title conpound as
pal e yel | owH®kedl es (yield: 81.6%. Mlting 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 (2H,
Example 151
Preparation of 4-N,N-bis(2-hydroxyethyl)aminomethyl-2~
cyclopropylmethyl-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: 169.2-171.7C
'H NMR (400MHz, DMSO-ds)8:
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, d, J=9.0 Hz), 8.37(1H,
s) .

VIR(KBr) cm™: 3242, 1652, 1604, 1420, 1094, 1059, 823,

Mass m/z: 358 (MT-CH,OH) .

Example 152
Preparation of

2-cyclopropylmethyl-4-dimethylamino-methyl-6-[4-



s), 7. 03(1H dd, J=8. 5, 8. 5H ), 7. 31 ( 2H d, J=8 . 5 Hz ) ,
7. 42 (2H d, J=8 . 5H ), 7. 49 ( 1H m , 7. 61 ( 1H, dd, J=12 . 2,
2 . Hz) , 7.75 (1H, s) . IR(KBr) cm1: 1658, 1616, 1358, 1183, 1017. 5)
Pr e ation of 2-(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(4
met hyl - 1- pi per azi nyl ) net hyl - 2H pyr i daZi’h- 3- one Fol | owi ng the procedure of
Exanpl e 1(10), 2-(4-chlorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were
reacted to yield the title conpound as pale brown prisnms (yield: 39.5%.
Mel ting point: 128.7-130.2C 1H NMR g 400MHz, CDC13) 8 2.33(3H, s), 2.52(4H,
brs), 2.60(4H, brefhyitEsepphenyl]32HoByrafdazdp-3-8n84 (2H, s) , 7 . 04
(1H, dd, J=8.5, 8. 5 Hz) , 7.30 (2H, d, J=8.5 Hz) _ 7 .43 (2H, d, J=8. 5
Hz) , 7.51 (1H Fajlowynggbheiproggduye1ofsExgmpderyy | 7.73 (1H, s) .
IR(KBr) cm1: 1652, 1607, 1524, 1516, 1438, 1288, 1135. 272 Exanple 203
Pr epar at i ncyfleprapyhrsesbeaz¢rneshangstbyravlesnyEeryleod 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)$:
0.44-0.58(4H, m), 1.36-1.48(1H, m), 2.35(6eH, s), 3.51(2H,
s), 4.51(24, d4, J=7.3 Hz), 7.31(2H, 4, J=8.3 Hz), 7.77(2H,

d, J=7.8 Hz), 7.78(lH, s).

Example 153
Preparation of
2-cyclopropylmethyl-4-dimethylamino-methyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-cyclopropyl-methyl-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
'H NMR (400MHz, DMSO-ds)8:
0.42 -0.46(2H, m), 0.52-0.58(2H, m), 1.31-1.40(1H, m),
2.53(3H, s), 2.82(6H, s), 4.09(2H, d, J=7.1 Hz), 4.25(2H,
s), 7.41(2H, d, J=8.6 Hz), 7.84(2H, d, J=8.5 Hz), 8.34(1lH,
s).

IR(KBr) cm™*: 3435, 1646, 1604, 1402, 1093, 829.



fl uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanple 7,

2- (4-chl orobenzyl) - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4net hanesul f onyl oxymet hyl -
dazi n-3-one and di nmet hyl ami ne were reacted to yield the title

und as a slightly-yellow crystal L7fe powder (yield: 74.7%. Melting

: 95.3-96.7C 1H NVR(400MHz, CDC13)8: 2.33 ( 6H, s) , 3.47 (2H, d, J=1
) , 3.94 (3H, s) , 5.34 (2H, s) , 7.01 (1H, dd, J=8.5, 8.5 Hz) , 7.30
(2H‘ d, J=8.5 Hz) , 7.44 (2H, d, J=8.5 Hz), 7.53(1H, ddd, J=8.5, 2.0, 1.2
* 7.62(1H, dd, J=12.4, 2.2 Ft) 7.74(1H, s). IR(KBr) cm1l: 1652, 1609,
1524, 151@a5$4@62 1?89(M1264 1017. Mass mz: 401 (Mm+) , 403 (M+) . Exanple
204 Preparation of 2-(4-chlorobenzyl)-4-di net hyl am nonet hyl - 6-(3

f I uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3- one hydrochl ori de Fol | owi ng t he
procedure of Exanple 4, 223

2- (4-chl ocErbepzyl 154- di net hyl am nonet hyl - 6- (3-fl uoro-4

met hoxyphenyl ) - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as a slightly-yekkparatyshablfi ne powder (yield: 59.7%

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

isobutyl-6-[4- (methylthio)-phenyl]-2H-pyridazin-3-one
1) Preparation of

4~-carboxy-2-isobutyl-6-[{4~- (methylthio)-phenyl]~2H-

pyridazin-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 to drop back to room temperature, and a saturated

. aqueous solution of sodium hydrogencarbonate was added. The
mixture was then extracted with ethyl acetate. The extract was
washed with brine, and dried over anhydrous sodium sulfate. The
solvent was distilled off. Following the procedure of Example
1(7), the residue was reacted to yield the title compound as
a yellow solid [yield: 65.1% (2 steps)].
'H NMR (400MHz, CDCls)$é:
1.01(6H, d, J=6.6 Hz), 2.33-2.46(1H, m), 2.54(3H, s),

4.21(24, d, J=7.4 Hz), 7.34(2H, d, J=8.4 Hz), 7.80(2H, d,



Mel ting point: 193.4-194.7C 1H NVR ( 400MHz, CD30D) 8 2. 96 ( 6H, s)

(3H, s

(2H,.d, J=8.5 Hz) , 7.46 (2H, d, J=8.5 Hz) , 7. 67-7 .72 (2H, m) , 8.20

(1+eis

)
)

4.33 (2H, s) , 5.43 (2H, s) , 7.22 (1H, dd, J=8.5, 8.5 Hz)

IR (KBr) cm1: 1655, 1616, 1529, 1327, 1279. Exanple 205

Preparation of 4-aninonethyl-2-(4-ch|&F%benzyl)-G-(S-fluoro-4
nmet hoxyphenyl ) - 2H pyri dazi n- 3-one 1) Preparation of
2- (4-chl orobenzyl ) -6-(3-fl uoro-4- net hoxyphenyl ) -4

pht hal i m donet hyl - 2H- pyri dazi n- 3-one Fol | owi ng the procedure of Exanple
2- (4-chl orobenzyl) - 6- 3-f|uoro-4-nethoxyPhenyI)-4
met hanesul f ofiy® ok VA&t hy$ « 98K Bir i Bhzi b 37 oheHnal

24(1),

conpound as sli htlﬁiéﬁ& ow needles (yield: 75.4% . Melting point:

212.5-213M8gs mfz2p2

( 400MHz,  CDC13) 8

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)8:

0.98(6H, d, J=6.6 Hz), 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),
4—hydroxymethyl—2—ispbutyl—G-[4—(methylthio)phenyl]—ZH—

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

pale yellow crystalline powder (yield: 73.2%) .

'H NMR(400MHz, CDCls)3:
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, 4, J=1.2 Hz),

3.
7.

94
36

reacted to yield the title



3.90 (3H, s) , 4. 88 (2H, d, J=0.73 Hz) , 5.35 (2H, s) , 6. 95 (1H, dd,
J=8.5, 8. 5 Hz) , 7.29 (1H, s) , 7.31 (2H, d, J=8.5 Hz) , 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. .94(2H, m. IR(KBr) cm1: 1773, 1713, 1651, 1610, 1522, 1439, 1419,
1393, 1300. Mass miz: 503 (M+) , 505 (f#) . 2) Preparation of
4- am nonet hyl - 2- (4- chl or obenzyl )-6-(3-fluoro-4
met hoxyphenyl ) - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 24(2),
2- (4-chl orobenzyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) -4
pht hal i m donet hyl - 2H- pyri dazi n-3-one was reacted to yield the title
conpound as &3 fﬁ}iry-csjjrelqzcﬁ/v hekdles (Ad @By: U8.986)-.4 M )vi g Tpolildt: 4
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,JF=¢?5iz8.5 Hz) , 7.30 (2H, d, J=8. 5 Hz) , 7. 43 (2H, d, J=8.5
H) , 7. 51 (1H ddd, J=8 . 5, 2. 2, 1. 2H ) , 7. 61 ( 1H dd, J=12
.4, 2 . Masp)m/7:6884K k., J=1.2 Hz). IR(KBr) cm1l: 3392, 1615, 1604,
1520, 1434, 1292, 1133, 1018. Mass niz: 373 (M¥) , 375 ( (M)
4) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-
isobutyl-6-[4- (methylthio)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-6-4-methanesulfonyloxymethyl-6-[4~- (methylthio)
phenyl]-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)$:
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=4.8 Hz),
3.58(2H, s), 4.07(2H, d, J=7.4 Hz), 7.32(2H, 4, J=8.4 Hz),

7.73(2H, 4, J=8.6 Hz), 7.78(lH, s).

Example 155
Preparation of
2-isobutyl-6-[4- (methylthio)phenyl]-4-(l-piperazinyl)
methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobutyl-6-

[4- (methylthio)phenyl]-2H-pyridazin-3~one was reacted to



225 Exanpl e 206 Preparation of
4- am nonet hyl - 2- (4- chl or obenzyl ) - 6- (3-fl uor o- 4net hoxyphenyl ) - 2H pyri dazi n- 3
-one hydrochl oride Foll ow ng the procedure of Exanple 4,
4- aW nonet hyl - 2- (4- chl or obenzyl ) - 6- ( 3-f| uor o- 4net hoxyphenyl ) - 2H pyri dazi n- 3
-one was reacted to yield the title c ound as a slightly-yell ow
crystalline powder (yield: 66.00) . Melting point: 202.0-205.5C 1H NWR
(400MHz, CD30D) 8 3.94(3H, s), 4.13(2H, s), 5.41(2H, s), 7.21(1H, dd,
J=8.8, 8.8 Hz), 7.35(2H, d, J=8.5 Hz), 7.46(2H, d, J=8.5 Hz), 7.65-7.71
(2H, m , B.08 1H.£g - IR (KBr) cm1: 2940, 1653, 1616, 1526, 1439, 1292
. Exanpl e Y2634 }é?)é:r leypogpound’as a yellow crystalline powder (yield:
2-(3,4-difluorobenzyl)-6-(3-fl uoro-4-nmnmethoxyphenyl)-4
- (4- met hy 70258 per azi nyl ) net hyl - 2H pyri dazi n- 3-one 1) Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4net hoxycar bonyl - 2H pyr
i dazi n- 3- ¥pé tEoll pwing 't Bd 8pSoddur’é tdeExhnpl e 1(6),
6- ( 3-f | uor o- 9- net hoxyphenyl ) - 4- met hoxycar bonyl - 2H pyri dazi n 276 - 3-o0ne
and 3, 4-dHfNMB(6DOMHEY|) DHMBOFde)dvas reacted to yield the title conmpound as
a yellow crystalline powder (yield: 92.10) . Melting point: 144-148C 1H NWR
( 400MHz, CDC18p (6H3. 86(8HS.6) Hz3,92( 3H-2sB3 (3H35¢2H, 252 (BHO4E1H, dd,
J=8.5, 8. 5H), 7. 12(1H mMm,7.28(1IH ™M, 7. 36 (1IH m ,
7 . 50 ( 1H, 3m)0,(4H,.tp0JT£4 IHHd, 303DA4H,2£,1I=552Hiz),,389Q (24, (s)LH, s )
. IR(KBr) cm1: 1756, 1656, 1609, 1518, 1439, 1239, 1293, 1278, 1204. WMass
mz: 404 (Mti.012pHPrdpadalidndef, 7.39(2H, 4, J=8.3 Hz), 7.83(2H, 4,
4- car boxy-2- (3, 4-di fl uor obenzyl )-6-(3-fl uoro-4
met hoxyphenyb¥828+ gy i, daziis-(31pne)Fol | owi ng t he procedure of Exanple 1(7),
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4net hoxycar bonyl - 2H pyr
i dazi n- 3- graK®AS eati exbd o, yieid, thend, tizogommund Bs33, yeldedw 1089, 912.
crystalline powder (yield: 97.6s) . Melting point: 196.4-197.0C

Mass m/z: 372 (M").

Example 156
Preparation of
2-isobutyl-4-(4-methyl~l-piperazinyl)-methyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2—isobutyl—4—meth§nesulfonyloxymethyl-G—[4—(methylthio)
phenyl]-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:
68.3%) . |
'H NMR (400MHz, €DCl;)8§:
0.98(6H, d, J=6.6 Hz), 2.29-2.39(1H, m), 2.32(3H, s),
2.51(4H, br), 2.53(3H, s), 2.62(4H, br), 3.58(2H, d, J=1.4
Hz), 4.07(2H, 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).



1H NVR ( 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, 7.66(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s), 13.83 (1H s) . IR
(K cm1l: 1757, 1636, 1567, 1518, 1%98, 1440, 1284 . 227 Mass niz: 390
(Mt) . 3) Preparation of

2-(3,4-difluorobenzyl)-6-(3-fl uoro-4-nethoxyphenyl)-4

hydr oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(8),

4- car boxy- 2- (3, 4-di fl uor obenzyl ) -6-(3-fl uoro-4net hoxyphenyl ) -2H pyri dazi n-3
-one was reacted to yield the title conmpound as slightly-yell ow neel des
(yield: 7.7%. Melting point: 154.1-155.5C 1H NWMR ( 400MHz, CDC13) 8
2.85(1H, t, J=5.6 Hz), 3.95(3H, s), 5.33 (2H, s) , 7. 03 (1H, dd, J=8.5, 8
7.23(1H, F¥amplsii®¥, ddd, J=11.0, ddd, J=8.5, 2.2, 1.2 Hz), 7.61(1H,
7.68(1H, t, J=1.2 Hz). IR (KBr) cm1: 3390, 1648, 1602, 1518, Mass m z:
376(M+). 4 . 71Preppragion=ef 6 Hz ) , .5 Hz), 7.12(1H m), 7.6, 2.2 Hz),
7.51(1H, dd, J=12.4, 2.2 Hz), 1440, 1285, 1141. 4) Preparation of

2- (3, 4-di f| uor oBeh2gbptBl¢3-AuBebhylmdrRéRGpREAPYL) gmethyl-6-[4d-

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanpl e 1(9), (methylthio)phenyl]-2H-pyridazin-3-one
2-(3,4-difluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl) -4hydr oxynet hyl - 2H pyri d
azi n- 3-one was dehgtiedchboyidkd t he 228 title conpound as
slightly-yell ow neeldes (yield: 91.5%. Melting point: 145.6-146.6C 1H NWR
( 400MHz, CDC13¥yoB13wifig3thesprodcf@f8HpfsExabp2e( 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(2HisBbutVl6iCiM-mddhyl=12pdpe2a2ikx)l) methydl-6~«([4HH, t, J=1 . 2 Hz
) .

(methylthio)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)8:
0.94(6H, d, J=6.6 Hz), 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(24, 4, 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 (KBr) cm™: 3432, 2957, 2437, 1652, 1607, 1090, 953.

Mass m/z: 386 (M").

Example 158
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1(10),



IR (KBr) cm1: 1656, 1612, 1522, 1440, 1352, 1277, 1163. Mass nlz: 454 (M)
5) Preparation of 2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-(
t hyl - 1- pi perazi nyl ) net hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exa¥pl e 1(10),
2-(3,4-difluorobenzyl)-6-(3-fluoro-4- n]gt7hoxyphenyl ) - 4nmet hanesul f onyl oxynet h
yl - 2H pyri dazi n- 3-one and 1-nethyl pi perazine were reacted to yield the
title conpound as slightly-yell ow neeldes (yield: 55.0%. Melting point:
135.4-136. 0C 1H NVR(400MHz, CDC13) b 2.33 (3H, s) , 2.51 (4H, brs) , 2. 62
4H, brs 3.56 (2H, d, J=1 .5 2Hs
,( 7 )@—}ﬁobbi&leAlgmet@angsulg?olqé/l)oxympt%yllf6(—|_Eﬂ;[ K{ﬁthy%?thlé?, rrg
,7.32(1Hddd J=11 . 0, 7 . .. .0 Hz 7.52(1H, ddd, J85 22
1.2 Hz), Phsoyif- 2éfdpyyﬂi;azzn-ﬁ-@nlﬁrzyndﬂlmf(fmoifamlmW?rﬁzyeacteéz@
IR(KBr) cm1: 1652, 1608, 1522, 1437, 1291, 1273, 1139. Mass rdz 458 (M+)
) Exanp|eygggdpﬁégaﬁaﬁﬁ@nqmmpound as a yellow oil (yield: 71.2%).
2- (3, 4-di fluorobenzyl)-4-di net hyl am nonet hyl - 6- (3
f | uor o- 4- nét KYRypheMik) - 2BEpyrd:dazi n- 3- one Fol | owi ng t he procedure of
Exanple 7, 2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4
nethanesulfoﬂyBéXﬁHetHylJ2EL§yHEdaan2§ -8n89%dAd, dimet RyISdni3%e Were reacted
to yield the title conpound as slightly-yellow needles (yield: 77.10).
Mel ting poi nR.7129H9- t 3074%. 1L HIANVR 3 400MHz, tCDCES) 18H2) 353 (BP(28) s) 3. 49
(2H, s) , 3. 95 (3H, s) , 5.32 (2H, s) , 7.02 (1H,
4.08(2H, 4, 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)amino-methyl-2-isobutyl-6-[{4-
(methylthio)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.
The residue was recrystallized from chloroform-diethyl ether
to obtain the title compound as a white solid (59.5 mg, 69.4%).
Melting point: 116.4-118.1°C
'H NMR(400MHz, DMSO-de)8:
0.94(6H, d, J=6.6 Hz), 2.20-2.33(1H, m), 2.52(3H, s),
2.91(4H, t, J=5.8 Hz), 3.61(4H, t, J=5.6 Hz), 3.94(2H, s),

4.01(2H, 4, J=7.3 Hz), 7.39(2H, d, J=8.6 Hz), 7.81(2H, d,



dd, J=8 . 5, 8. 5 H ), 7. 11 ( 1H m , 7. 24 ( 1H m , 7 . 32 ( 1H,
ddd, J=11.0, 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) cm1l: 1653, 1610, 1519, 1437, 1291,
128® 1267, 1138, 1114. Mass niz: 403 %N%) . Exanpl e 209 Preparation of
2-(4-ch|orocinnanyl)-6-(3-f|uoro-4-neﬂ-%xyphenyl)-4 Z30

4- met hyl - 1- pi perazi nyl ) net hyl - 2H pyri dazi n-3-one 1) Preparation of

2- (4-chl oroci nnanyl ) - 6-(3-fl uoro- 4- met hoxyphenyl ) -4

met hoxycar bonyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(6),
6- ( 3-f 1 uor o- 4- net hox phenyl)-4-nethoxycarbony|-2H—pyridazin -3-one and

4- chl or oci nndmyt e A bri Bel fet®s r8hcted to yield the title conpound as a

pal e yellow crystalline powder (yield: 51.10 . Nbltiqg oint: 117-119C 1H
NVR (- 400WRAKBTDCE®)' :g 3344, 2927, 1659, 1611, 1402, 1049, 721.

Mass m/z: 360 (M'-CH,0H) .

Example 160
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)
phenyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)
phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 73.9%).
'H NMR (400MHz, CDC1ls)é&:
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, 4, J=1.2 Hz), 4.07(2H, 4, J=7.4 Hz),

7.31(2H, 4, J=8.6 Hz), 7.77(2H, d, J=8.4 Hz), 7.79(1lH, s).

Example 161
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)
phenyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethyl-aminomethyl-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%).



3.95(3H s), 3. 98(3H s), 5. 02(2H dd, J=6. 8 1. 2 H )

. 6. 43 ( 1H dt, J=15 . 9, 6. 8H ) , 6. 70 ( 1H d, J=15. 9 Hz ) |
03 (1H, dd, J=8 . 5, 8. 5 H ) , 7. 25 (2H, d, J=8 . 8 Hz ) . 7. 31

(2H.d =8 . 8H ), 7 50(1H dt, J=8 . 5, 2. 2H ), 7. 62 ( 1H

dd, J=12 . 2, 2. 2 H ) , 8. 1H™s ) . IR(KBr) ciril: 1724, 1709,
1667, 1506, 1291, 1236, 1126, 831 Nhss mz: 412 (W) , 414 (M) . 2)
Preparation of 4-carboxy-2-(4-chlorocinnamnyl)-6-(3-fluoro-4
met hoxyphenyl ) - 2H—pyridazin 3-one Follow ng the procedure of Exanple 1(7),
2- (4-chl oroci nnanyl ) (3- quoro 4- et hoxyphenyl ) - 4
nethoxycaMSéﬁ}szﬂpﬁ@Fid@ﬂ@n 3238 4as reacted to yield the 231 title
conmpound as a pale yellow crystalline powder (yield: 98.20) . Melting
poi nt : 213/H2N123349@ﬂﬂ|z1, NW@AG@M-JZ CDClB) 8 3 . 97 ( 3H s ) , 5. 10 (
2H, d, J=6 . ﬁ 1H, =15 8 6. 75(1H d,
J=15.9 Hz), 9 @é(@ éd J5=6885 z8, 52r—|2)3 2736@@ (mém 2d53j3é* M), T .
34 ( 2H, d, J=8 . ) , (. b7 1H n}

2. 82(6H, s), 4.05(2H, d, J=7 Hz)

4.27(2H, s), 7.41(2H,
d, J=8.3 Hz), 7.84(2H, 4, J=8.3 Hz), 8.42(1H, 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-propargyl
aminomethyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)
phenyl]-2H-pyridazin-3-one and propargylamine were reacted to
yield the title compound as a yellow oil (yield: 52.2%).
'H NMR (400MHz, CDCls)®:
0.98(6H, d, J=6.6 Hz), 2.26(1H, t, J=2.3 Hz), 2.29-2.40(1H,
m), 2.52(3H, s), 3.51(2H, 4, J=2.4 Hz), 3.90(2H, s), 4.07(2H,
d, J=7.4 Hz), 7.31(2H, d, J=8.4 Hz), 7.70(1H, s), 7.73(2H,

d, J=8.4 Hz).

Example 163
Preparation of 2-isobutyl-6-[4-(methylthio)phenyl]-4-

propargylaminomethyl-2H-pyridazin-3-one hydrochloride



7. 69( 1H,

dd, J=12.2, 2.2 Hz), 8.63(1H, s), 13.99(1H, s). IR(KBr) cm1:

3059, 1744, 1629, 1523, 1480, 1438, 1426, 1296, 1272. Mass m z: 414 (M)

416 o( M#)
2- (@ chl

hydr oxynet hyl - 2H- pyri dazi n- 3- one Fol

. 3) Preparation of
orocinnanyl)-6-(3-f|uoro-4-neia?xyphenyl)-4
ng the procedure of Exanple 1(8),

4- car boxy- 2- (4-chl or oci nnanyl ) - 6- (3-fl uor o- 4- net hoxyphenyl)
-2H pyridazi n-3-one was reacted to yield the title conmpound as pal e yel | ow
crystals (yield: 17 Oo) Nblting poi nt: 158.2-160.5C 1H NNR ( 400MHz, CDC1;

) 82
. 1
(1H,
)
1

d, J=15.9 Hz 02(1H, dd J
zrlsg@uzyw)m smgf(:hykth&ojphewl 51 ?raﬁ@raaaammg%?hﬂ- 8,

. . 1H, dd, J=12 t,
.2 Hz)2HTWI<Bé§ZéTm=§*01339@S S terb 69, Yisé§ tll%ibl‘gll‘*—zs:@mpfﬁéi( 2$140.

a white solid (yield: 73.6%).

Melting point: 197.5-198.4%C

'H NMR (400MHz, DMSO-ds)d:
0.96(6H, d, J=6.6 Hz), 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-1-piperazinyl)methyl-
6-[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-4-methanesulfonyloxy-methyl-6-[4-
(methylsulfinyl)phenyl]-2H-pyridazin-3-one
To a solution of
2-cyclopropylmethyl-4-methane-sulfonyloxymethyl-6-[4-
(methylthio)phenyl]~2H-pyridazin-3-one (300 mg, 0.79 mmol) in
methylene chloride (10 mL) was added dropwise at -20C a

solution of 3-chloroperbenzoic acid (204 mg, 1.12 mmol) in

. 95 ( 1H 3. 94 ( 3H . 2H, dd, J=5
o2 I(—Iz) ol jé%v(lzw El*ae 19 %duﬁezoéﬁxa%ph%(% dt, J= 15(9 6.6 Hz),
=g .

2



Mass mz: 400 (M+) , 402 (M+) . 4) Preparation of
2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- net hoxyphenyl ) -4
net anesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of

le 1(9),
2 (4 chl oroci nnanyl ) - 6- (3-fl uor o- 4- neﬂﬁbxyphenyl) 4hydr oxynet hyl - 2H- pyri daz
in-3-one was reacted to yield the title conpound as pal e yell ow neel des
(yield: 90.70 . Melting point: 135.8-136.4C 1H NWR ( 400MHz, CDC13) 8 3. 17
(3H, s) , 3.95 (3H, s) , 4.98 (2H, dd, J 6 6, 0 98 FE) , 5. 28 ( 2H, d,

IR R 1H dt, J=15 ) 67 ( 1t d, J=15
.9 Hz ) e hyleee(C@Fpraee Jopnlis, apd a5 HEe)Sam? tepbratage dinss | 5
) 7. s2( 2M d %8 . 5 k) . 7. 500 m , 7. 62 ( 1H dd,

J=12 | 2 mpxtupeppay stirred7fpriB0 mingkes. 2AH£OF aqPRERSr FOSHIR ' 1660,
1615, 1523 1436, 1360, 1335, 1287, 1273, 1179. Mass m(z: 478 (M) , 480
(M) . 5)hpﬁgpgeasuéﬁ1@ﬁ was added to the reaction mixture, and then,

2- (4-chl oroci nnanyl ) - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (4 233
met hyl - 1- phpemazinyk) wes hgkt 24t pyd i wibth relsl onef¢on | owi T toxd qeadc éddr e of
Exanpl e 1(10), 2-(4-chlorocinnanyl)-6-(3-fluoro-4-nmethoxyphenyl)-4
successively washed with a saturated aqueous sodium
hydrogencarbonate and brine, and was then dried over anhydrous
scdium 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, CDCl;)8:
0.48-0.63(4H, m), 1.37-1.46(1H, m), 2.77(3H, s), 3.18(3H,
sy, 4.14(24H, 4, 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, 4, J=8.8 Hz).

Mass m/z: 396 (M) .

2) Preparation of
2-cyclopropylmethyl-4- (4-methyl-l-piperazinyl)methyl-6-
[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropyl-4-methanesulfonyloxymethyl-6-[4- (methyl-sulfi
lnyl)phenyl]—2H-pyridazin—3—one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:

60.6%) .



met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were
reacted to yield the title conmpound as pale brown neeldes (yield: 66.3%.
Mel ting point: 123.9-125.5C 1H NVR(400MHz, CDC13)8: 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(8H dt, J=15. 9, 6 . 8 Hz ) , 6 . 66
( 2H d, J=15. 9 H ), 7. 04 ( 1H, dd, J=8 . 5, 8. 5 H ), 7. 26 (
2H, d, J=8 . 5 H ) , 7. 32 ( 2H d, J=8 . 5 H ), 7. 53 ( 1H, ddd, J=8
.5, 2.0, 1. 2H ), 7. 62(1H dd, J=12 . 4, 2 . 2 Hz ) , 7.75(1H,
t, J=1.2 FE) IR (KBr) cm 1l: 1647, 1606, 1522, 1439 1282, 1270. Mass nl z:
482 (M) H@MR(WMHZEx%%l@@w Preparation of
2- (4-chl oroci nna 3-fl uoro- 4- met hox phenyh% E
4- ( 2- hydroxy%t%m?/ Qopfl eryi n%fﬁre]th‘i/fﬂ Yk i dazih(FHorfe FA13Aid the
procedure of Exanple 1(10),
2- (4-chl or ocbnhany | $4 641 3- brior 8- 48 8thogyphéngh) 24, s), 4.13(2H, 4,
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

J=7.2 Hz), 7.75(2H, 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-l-piperazinyl)methyl-
6-[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropyl-methyl-4- (4-methyl-1l-piperazinyl)methyl-6-[4-
(methyl-sulfinyl)phenyl]-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 64.3%).
Melting point: 80C (dec.)
'H NMR(400MHz, DMSO-d¢)d:
0.41-0.57(4H, m), 1.30-1.41(1H, m), 2.76(3H, s), 2.77(3H,
s), 3.01(4H, br), 3.31(4H, br), 3.77(2H, s), 4.08(2H, d,
J=6.8 Hz), 7.80(2H, d, J=8.3 Hz), 8.05-8.09(3H, m).
IR (KBr) cm™: 3430, 3005, 1652, 1607, 1458, 1401, 1010, 838.

Mass m/z: 400 (M%).

Example 166



Z34 1-pi perazi neet hanol were reacted to yield the title conmpound as

slightly-yell ow needles (yield: 65.10 .

NVR(400MHz, CDC13)8: 2 . 57-2 . 62 ( 11H m , 3 . 58 ( 2H, d, J=1 .

, 3@

Hz )
)

41 ( 1H, dt, J=15. 9, 6 . ¥83H ) , 6 . 67 ( 1H d, J=15 .

|R(CKBr) cm1: 3451, 1647, 1605, 1523, 1438, 1285, 1274, 1137. Mass m

(M),

480 (Mr) . Exanple 211 Preparation of

cyclopropylne?ﬁ?PaBa(SOﬂIQSro 4- met hoxyphenyl )-4-[3
(4 nmet hyl - 1- plgera2|nyl propyl ] -2H—Eyr|da2|n 3-one 1) Preparation of

4- br onornet hyl

22tyepbpEBpyméd nippLtBY({31fPippsaginyl) -methyl-6-[4-

met hoxyphenyl ) - 2H- pyri dazi n- 3- one
2- Cycl opropy! - mtnayhybsu3fihyb) phénied hakypksagpgpin-3-one
hydr oxynet hyl - 2H pyri dazi n-3-one (185 ng, 0.61 mmol), carbon tetrabrom de

(404 ny,

1) 2Pmapbkyaandnpyri di ne (48 ng, 0.61 nmol) were dissolved in

tetrahydrofuran (3 nL), and under ice-cold stirring, a solution of
t ri phenyl phogphisodut319 dmpe tha2 apullfonyloxymethyl-6-[4-

(methylsulfinyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 164 (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, CDClj)3:
1.00(6H, 4, J=6.8 Hz), 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, 4, 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-
(methylsulfinyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfinyl)
phenyl]-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:

61.8%) .

Melting point: 133.1-134.9C 1H

2 Hz )

63 ( 2H, t, J=5 . 4 Hz ), 3. 94 ( 3H s ), 4. 97 ( 2H d, J=6 .

9 Hz

.03 ( 1H dd, J=8 . 5 8 . 5 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).

6

z: 478



in tetrahydrofuran (3 nL) was added. Under ice cooling, the 235 m xture
was stirred for 1 hour, and further stirred overnight at roomtenperature.

I nsol uble materials were filtered off, the solvent was distilled off under
red®ed pressure, and the residue was jsolated and purified by col um

chr omat ography on silica gel (hexane/é@ﬁyl acetate=2/1) to yield the title
conpound as a yell ow powder (yield: 155 ng, 69.50). 1H NVR ( 400MHz, CDC13)
b 0.45-0.60(4H, m, 1.58(1H m, 3.95(3H, s), 4.12(2H, d, J=7 . 3 Hz ) , 4
. 49 (2H s), 7. 03( 1H dd, J=8 . 5 8. 5Hz) , 7. 50 ( 1H m ,
7. 60 ( 1H dd, J=13 . 4, 2 . 2 H ) , 7. 77 ( 1H, s ) . 2) Preparation
of 2-cycl Ghr¥RI4AEMHA- £0PL23di (tert - but oxycar bonyl ) et hyl
]-6-(3-fluoro-4-methoxyphenyl)-2H pyri dazi n-3-one After 55~ sodi um hydri de
(322 ng, 7.38 3OAH, wbs ikl Ho) a $oBUt? ohl 6FHdimt er 2. Bt §H/ ndl onate ( 970
ng, 4 . 48 mol ) in N, N-dinethylformam de (10 nl),

4- br omonet hy2 -24 t4i¢1 dpropy? ned h{E - 6% B 2 udY 63Bmes hoxyphHYH) - 2H pyri dazi n-
3-one (1.8 g, 4.90mv1) was added under ice-cold stirring. The reaction

m xture was 4110 (23, at, Teom4 Eaper dt Ubé2Hordl Fo®ir? Hour €d 82ntldl wat er, and
extracted with ethyl acetate . The extract was washed with brine and dried
over anhydrouses@ium sui+@at2. Hdhe sol vent was distilled off under reduced
pressure. The residue was isolated and purified by chromatography on silica
gel (hexane/ethyl acetate=3/1) to 23G yield the title conmpound as a

yel | ow powder (yield: 1.39 ng, 61.80 . 1H NVR(400MHz, CDC13) 8:

0. 44-0. 50k 2&tnp}¥, 16750-0.58(2H, m, 1.41(18H s), 1.56(1H m, 3.12(2H, d,
J=7.8 Hz), 3.87(1H, t, J=7.8 Hz), 3.94(3H, s), 4.09(2H, d, J=7.8 Hz),
7.01(1H, dd, J=Br8paBabibi)eof? . 43 ( 1H, d, J=8 . 5 Hz ) , 7. 50 ( 1H s
) ., 7. 57 ( 1H dd, J=12 . 4, 2 . 2 Hz ) . 3) Preparation of

4- (2- car boxyet hyl) s@na¥¢hopronyheRhiyL16pl BelrbU9hg14 -methyl-6-[4-

met hoxyphenyl ) - 2H pyri dazi n-3-one Trifluoroacetic acid (21 nL) was added to
2-cycl opropy! nethytng1 k2121 di/48 phbnbut oxycaghenyl) at-hybhe6(3- f I uor o- 4- et ho
xyphenyl)-2H pyridazin-3-one (1.39 g, 2.77 nol) , and the m xture was
stirred at roomytgpperahiupeifier 30 mnutes. The solvent was distilled off
under reduced pressure, and toluene was added further, followed by

azeotropi ¢ boi | fpg;ofheqr eBkdieorRubeabedrabndI@ 49 200C for 30 minutes
under a nitrogen atnnspﬁere to yield the title conpound as a pal e brown

wd bel d: . 94 1H_ , _45-0.50(2H, m),
8?50?6.é%%3??02395%?316?H?E#??1258§??ﬁ?%?9y?3%mEQ?3%§‘?[9 2 . 97 E ZHJQ,

T e, sigberytey Hebppntaynn Ju-pliioefingds ot vas? ddhokea £o 02 €
yield the title compound as a colorless crystalline powder
(yield: 76.1%).
Melting point: 224.5-229.1°C (dec.)
'H NMR (400MHz, DMSO-ds)8:
0.96(6H, d, J=6.6 Hz), 2.22-2.35(1H, m), 2.76(3H, s),
2.77(3H, s), 3.14(4H, br), 3.35(4H, br), 3.87(2H, s),
4.04 (24, 4, J=7.1 Hz), 7.80(2H, d, J=8.3 Hz), 8.07(2H, d,
J=8.3 Hz), 8.18(1H, s).

IR (KBr) cm™: 3426, 2960, 1656, 1608, 1459, 1400, 1044, 1011.

Mass m/z: 402 (M").



Z37 Hz), 7.55(1H, s), 7.59(1H, dd, J=12.4, 2.2 Hz). 4) Preparation of

2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl )-4-(3
hydéfxypropyl)-ZFprridazin-3-one Fol |l owi ng the procedure of Exanple 1(8),
4- (W car boxyet hyl ) - 2- cycl opr opyl net hyl - 6- (3-f | uor o- 4net hoxyphenyl ) - 2H pyri d
azin-3-one was reacted to yield the tilfPe compound as a brown oil (yield:
82.90 . 1H NWR ( 400MHz, CDC13) 8 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 H ) , 7. 02 ( 1H dd,
J=8.5 8. 5H),7.5(1IH m , 7.52(1H s), 7. 60 ( 1H
dd, J=12 Examppe 1681, ) . 5) Preparation of

2-cycl opropyl net hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl) - 4- (3

met hanesul f onyl Bkgpaopyipn2effpyri dazi n- 3-one Fol | owi ng the procedure of
Exanpl e 1(9), 2-cycl opropyl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 4- (3

hydr oxypr opyl ) - 2rippetHxzanigonashwads 2réaebedyio byilérdreka vilistild 18ypound
as a pale brown powder (yield: 82.0%. 1H NVR ( 400MHz, CDC13) 8
0.44-0.51(2H, n)phén§lie2BOPZHIdRR INT34008H, n),

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=6.8 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), 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- (methylsulfinyl
)phenyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfinyl) -
phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 77.4%).
Melting point: 204.2-206.0%C
'H NMR (400MHz, DMSO-de)d:
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, 4, J=7.1 Hz), 4.28(2H, s), 7.82(2H,



238 2.13-2.21(2H, n), 2.80(2H, t, J=7.1 Hz), 3.04(3H, s), 94 ( 3H, s )

, 3
, 4. 09 (2H d, J=7. 3 Hz) , 4. 31 (2H t, J=6. 1 H ) , 7. 02 (
1H, dd, J=8 . 5, 8. 5 H ), 7. 49 ( 1H d, J=8. 5H ) , 7. 53 ( 1H
s) @7 61 (1H, dd, J=12.4, 2.2 H) g Preparation of
2- cyclopropylnethyl 6- ( 3- quoro 4- netH yphenyl )-4-]3
4- met hyl - 1- pi perazi nyl ) propyl ] - 2H pyri dazi n- 3-one Fol | owm ng the procedure
of Exanple 1(10), 2-cycl opropyl nethyl -6-(3-fl uoro-4-nmet hoxyphenyl)-4-(3
met hanesul f onyl oxypr opyl ) - ZFprridazin 3-one and 1-net hyl pi perazi ne were

reacted to yield the title conpound as a yel | m10|l yield: 62.00). 1H NMR
( 400MHz, CD@LG)J*SSO?’ Halo 850°(2Hy ¢y Y 63562 8@4%%#1 Pl 1 .41 ( 1H,

m , 1. 90-2. 00 2H343 2.45 (3H 00, (12H , 3. 94 (3H,
s), 4.08(2R(KBr)gm7.:3 3438, 7290621(,1HG% 1J¢Qa7/5 1"8673 HAOO7 UK aH, s) , 7.50
(1H, d, J=8.5 Hz) , 7.70 (1H, dd, J=12.3, 2.0 Hz ) . IR(Neat) cm1: 1648,

1607, 152Mas328672:13827 ( Mibzz 755. Mass niz: 414 (M+) . Exanple 212
Preparation of 2- cyclopropylnethyl 4- ( 3-di met hyl am nopropyl )-6-(3

Example 170

Preparation of

2-cyclopropylmethyl-4- (4-methyl-l-piperazinyl)methyl-

6-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
1) Preparation of

2-cyclopropylmethyl-4-methanesulfonyloxy-methyl-6-[4-

(methylsulfonyl)phenyl]-2H-pyridazin-3-one

To a solution of
2-cyclopropylmethyl-4-methane-sulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one (226 mg, 0.59 mmol) in
methylene chloride (10 mlL) was added dropwise at -20C a
solution of 3-chloroperbenzoic acid (410 mg, 2.38 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



Z39 f 1l uoro-4-nmet hoxyphenyl)-2H- pyri dazi n- 3-one Fol |l ow ng the procedure of
Exanple 7,

‘Elopropylnethyl 6- (3-f I uor o- 4- net hoxyphenyl ) - 4- (3net hanesul f onyl oxypr op
yI) H pyri dazi n- 3-one and di net hyl am %e were reacted to yield the title
conpound as a yell ow powder (yield: 6457 1H NMR (400MHz, CDC13) S
0.44-0.50(2H, m, 0.53-0.60(2H, m, 1. 40(1H, n), 2.24-2.35(2H, m,
2.75-2.80(2H, m, 2.79(6H, s), 3. 03(2H t, J .3 Hz), 3.94(3H, s), 4.08(2H,
d, J=7.1 Hz), 7.04(1H, dd, J=8 . . , 7. 57 ( 1H, d, J=8 . 5 Hz

) , 7. 65 ( 1 2(1H s). IR(Neat) cm1: 1649
1608, 152&rY§’2'8é11i1f2?°W%8§2 %élmgwagé 3?12 359 (M) . Exanple 213
Preparatlon of 2-c opro Inethyl 6- ( 3-f 1 uor o- 4- net hoxyphenyl )-4-[3
-(1- plperaﬁlmejﬁGé%QZ] Q by@ida2|n 3-one 1) Preparation of

2-cycl opropyl met hyl - 4-[ 3-(4-tert-but oxycarbonyl - 1pi perazi nyl ) pr.opyl]-6-(3-f
| uor o- 4- met hex§ph n?B)(EQHpF})h dhz? h=B. ‘é)%é Iﬁ:olmow%gl(?@{pr%de(ﬁﬁr@p@ﬂl'aanpl e

1(10), 2-cycl opropyl nethyl-6-(3-fl uoro-4- nethoxyphen{ % Z40
nethanesulfoﬁylo&y%@©%§l)d2hl w3 #&2irno33énéHand s t &F 7-86(1Hr
1- pi per azi necar boxyl ate were reacted to yield the title co ound as a
yel low oi | (i eldl.Z76120) 8.0R (RWR(do0WrE: 8 E3d1r3)38:06d 284- 8, 56T 2H) HH), -
0.52-0.60(2H, m, 1. 44(1H n, 1 46(9H s), 2.00-2.40(2H, m, 2.50-2.80(6H,
m, 3.50- Ha%ﬁ(&Hz wﬂlZHML 94 ( 3 s), 4. 08 (2H d, J=7. 1 H ) , 7.
02 ( 1H, dd, J=8 . 5, 8. 5 Hz ) , 7 . 47-7 . 65 ( 3H, m . 2) Preparation
of 2-cyc|opropy|nethy|- -(3-fluoro-4-net hoxyphenyl)-4-[3
2) Preparation of
2-cyclopropylmethyl-4- (4-methyl-l1-piperazinyl)methyl-6-
[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropyl-4-methanesulfonyloxymethyl-6-[4- (methyl-
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)$d:
0.46-0.61(4H, m), 1.38-1.48(1H, m), 2.34(3H, s), 2.54(4H,
br), 2.64(4H, br), 3.10(3H, s), 3.61(2H, d, J=1.2 Hz),
4.13(24, 4, J=7.1 Hz), 7.85(1H, t, J=1.2 Hz), 8.03(2H, d,

J=9.0 Hz), 8.05(2H, d, J=9.0 Hz).

Example 171
Preparation of
2-cyclopropylmethyl-4- (4-methyl-l-piperazinyl)methyl-

6-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one



1- pi perazi nyl ) propyl ] -2H pyri dazi n-3-one Foll ow ng the procedure of Exanple
20, 2-cycl opropyl net hyl -4-[3-(4-tert-butoxycarbonyl-1
pi p&r azi nyl) propyl]-6-(3-fluoro-4-nethoxyphenyl)-2H pyridazi n-3-one was
rea®ed to yield the title conpound as yellow oil (yield: 78.9%. 1H NWR
( 400MHz, CDC13) 8 0.43-0.50 (2H, m }83.50-0.59 (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, 3.99(3H, s), 4.08(2H, d, J=7.3 Hz), 7.01 (1H, dd, J=8.5, 8.5 Hz) , 7.45
(1H, s) , 7.48 (1H, d, J=8.5 H ) , 7. 59 ( 1H, dd, J=11 . 4, 2. 0 Hz ) .
| RCNeat) cm1: 1648, 1607, 1523, 1288, 1122, 1023, 760. Mass m z: 400 (M)
. Z41 Exanpl @ibydrecbbarddeon of
2-cyc|opropy|nethil-Gj(S-fluoro-4-nethox%phenylé-4-[3
- (1- pi per azi nyl Fpt bpyina 2FhpyPraa2fnr 8- 8heLdPRPdR0ENI ori de Fol | owi ng t he
procedure of Exanple 4,

2-cyclopropyl-methyl-4- (4-methyl-1-piperazinyl)methyl-6-[4-

(methyl-sulfonyl)phenyl]-2H-pyridazin-3-one was reacted to

yield the title compound as a colorless crystalline powder

(yield: 76.8%).

Melting point: 209.0-211.4C

'H NMR (400MHz, DMSO-dg)6:
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, 4, J=7.1 Hz), 8.04(2H, d, J=8.3 Hz),
8.12(1H, 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").

Example 172
Preparation of
2-cyclopropylmethyl-4-dimethylamino-methyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one and dimethylamine
were reacted to yield the title compound as a yellow oil (yield:

65.6%) .



2-cycl opr
-2H pyrid
slightly-
1H (

( 1H m
(3H, s) ,

opy!l nmet hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-[ 3- ( 1pi per azi nyl ) propyl ]

azin-3-one was reacted to yield the title conpound as a

yel l ow crystalline pomder (yield: 83.10). Melting point: 174-178C

400MHz, DMBO-d6) b 0. 39-0. gg (2H, M , 0.45-0.55 (2H, m ,
, 2.00-2.25(2H, ), 2.62-2.66°02H ), 3.20-3.85(10H, m, 3.
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) cm1: 1647, 1604, 1523, 1297,

1020, 762 .

Exanpl e 215 Preparation of

4-1 3-[N, N;bbﬁéz h droxye%ﬂg¥)anlno]propyl] 2

cycl opr opy

FACBIRZ- 1§

t he procedure of ExanPIe 1(10)

2-cycl opr
nmet hanesu
reacted t
( 400VHz,

opy? et 91 €% ‘(@Lfmhror]o3@‘rﬁ3‘t4n%§<%hérﬁyl)2 -BY($H, s), 3.03(3H,

| f onyl oxypropyl ) - 2H- pyri dazi n- 3- one and dlethanolanlne wer e

1 .32
90

1123,

094 nethoxyphenyl) 2H pyri dazi n- 3-one Fol | ow ng

o ys el & .55 2H 1t B corpblatty 8 & Vel Haw ol F 8Py EK 8) 13 - P 2By NVR
CDC13) 8 0.44-0. 50 (2H, m |, 0500) 60 (2H, m , 1 .41 (1H m

d, J=8.4 Hz), 8.06(2H, d, J=8

Example 173
Preparation of
2-cyclopropylmethyl-4-dimethylamino-methyl-6-1{4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
2-cyclopropyl-methyl-4-dimethylaminomethyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 63.4%).
Melting point: 239.5-240.7C
'H NMR(400MHz, DMSO-ds)d:
0.43-0.59(4H, m), 1.33-1.43(1H, m), 2.83(6H, s), 3.23(3H,
s), 4.13(24, 4, J=7.1 Hz), 4.29(2H, s), 8.06(2H, 4, J=7.8

Hz), 8.17(2H, 4, J=8.3 Hz), 8.57(1H, s).

IR (KBr) cm™: 3447, 2674, 1646, 1608, 1596, 1306, 1150, 777.

Mass m/z: 361 (M").

Example 174

Preparation of



2. 10-2.20 (2H, m , 2. 76 (2H, t, J=7 . )
3.87-3.92(4H, m, 3.94(3H, s), 4.08(2H, d =7.3 Hz), 7 . 02 ( 1H, dd, ' =8
. 5 . 5H ), 7. 53 ( 1H d, J=8 . 5 ),7.60(1H,s),7.62
( 1® dd, 3=12" .74, 2. 2 H ) . IR(Neat) cm1: 1645, 1602, |524, 1288,
1123, 1024, 756. Mass niz: 400 (N%-C}Q . Exanpl e 216 Preparation of
4- ( 3- am nopropyl ) - 2-cycl opr opyl net hyl - 6- (3-fl uoro-4
met hoxyphenyl ) - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 24(1),
2-cycl opropyl net hyl - 6- ( 3-f | uor o- 4- et hoxyphenyl ) - 4- (3net hanesul f onyl oxypr op
yl)-2H pyri dazin-3-one was reacted to yield a crude product. Wthout
purification, thel&r E%%tﬁP%B%%YC%éEO?Egc%eElPﬁF?EéPYEhmﬁEEMFdaﬁce with the
procedure of Exanple 24(2) to yield the title conpound as a yellow oil
(yield: 67.8% isobubuls361H NvrRethubospiiowpElBenyd] 24HopEo1d2AingY |
0.50-0.60 (2H, m , 1.41 (1H mM , 1 . 84-1 . 96 (2H m , 2. 67-2. 80(4H,
m 2 . 87 (2Honre J=6. 1 Hz) , 3. 94 (3H, s) , 4 . 08 (2H, d, J=7.3 Hz)
7. 01 (1H, dd, J=8. 5, 8.5 Hz) , 7.49 (1H, d, J=8.5 Hz) , 7.50 (1H, s) ,
7.59 (1H, 1)ddErép:a?_aﬂ;Loz @fHz) . IR(Neat) cm1l: 3370, 1648, 1606, |523,
1289, 1122, 1023, 760.

2-isobutyl-4-methanesulfonyloxymethyl-6-[4-

3 3. 00-3. 15 ( 6H, m

(methylsulfonyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 170(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: 97.8%).
'H NMR (400MHz, CDClj)8:
0.99(6H, d, J=6.6 Hz), 2.29-2.41(1H, m), 3.10(3H, s),
3.18(3H, s), 4.12(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=8.8 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-
isobutyl-6-[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfonyl)
phenyl]—2pryridazin—3—one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compound as a yellow oil (yield: 75.9%).



Mass mlz: 331 (M+) . Exanple 217 Preparation of

4- (3-am nopropyl ) -2-cycl opr opyl net hyl - 6- ( 3- f| uor o- 4net hoxyphenyl ) - 2H pyri da
zi n-3-one hydrochl ori de Foll ow ng the procedure of Exanple 4,

4- (® am nopropyl ) -2-cycl opropyl net hyl - 6- (3-fl uoro-4

met hoxyphenyl ) - 2H pyri dazi n- 3- one was Placted to yield the title conpound
as a slightly-yellow crystalline powder (yield: 70.60) . Melting point:
183-185C 1H NWVR (400MHz, DWVSO-ds) s 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, d, J 3 Hz) , 7.28 (1H, dd, J=8. 5, 8 .5 Hz),
7.70-7. 78%2HWH%640@M@%(1¢DCh95 ‘IR(KBr) cm 1: 3437, 1648, 1608, 1526 1273,
1122, 1021, 762. Z44 Referenti al | e Preparation

3-(2, 6- duchl%r%%h@ﬂy|qf1Jpﬁoéaﬂév,nétﬁ&nggulana?e2%y2pﬂéﬁéﬁatwbn of et hyl
2, 6-di chl oroci nnamate To a solution of 2, 6- dlchlorobenzaldehyde (350 nm,
2.0 mmol ) add54f48t hyt) phaspRoAbacel at 8- 1448, mgr)2 3.604RBY $)in THF

4.11(2H, 4, 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-
piperazinyl)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: 222.4-224.2C
'H NMR (400MHz, DMSO-d¢)8:
0.96(6H, d, J=6.8 Hz), 2.22-2.35(1H, m), 3.06(4H, br),
3.21(3H, s), 3.28(4H, t, J=5.2 Hz), 3.87(2H, s), 4.05(2H,
d, J=7.1 Hz), 8.04(2H, d, J=8.6 Hz), 8.14(2H, 4, J=8.3 Hz),
8.22(1H, s).
IR (KBr) cm™': 3421, 2957, 1656, 1611, 1597, 1305, 1149, 961.

Mass m/z: 404 (M").

Example 176



(5 nm), potassiumtert-butoxide (291 ng, 2.6 mvl) was added under ice

cooling and at the sane tenperature, the mxture was stirred for 2 hours .
urated aqueous sol ution of annonlun1chlor|de was added to the reaction

foll owed by extraction with ﬁgg acetate . The organic |l ayer was

dr|ed over anhydrous sodi um sul fate ant“t hen concentrated under reduced

pressure. Further, the residue was purified by chromatography on a silica

gel colum (hexane/ethyl acetate=50/1) to yield the title conpound as a

col orl ess syrupy substance (yield: 65.10 . 1H NVR(400MHz, CDC13)b: 1.35(3H,

t, J=7.2 Hz), 4.80(2H g, J=7.2 Hz), 6.59(1H d, J=16.4 Hz), 7.19(1H t,

J=8.0 Hz), 7. 36EEFPaFat3°§ 6+ Hz), 7.79 (1H, d, J=16.4 Hz) . 2) Preparation

of 3-(2, 6-dichl orophen pr opanol L|th|un1alun1 ri.d 8.8

2.60 mol) was &ddé@bﬁéy4ﬂﬁ (8- WﬁfhylaﬁddeSEFZFBE opd¥g¥#r%nd% a solutlon

of ethyl 2,6-dichlorocinnamate (319 1.30 mol ) in THF (5 nlL) was 245

added dropwi se. (mﬁehﬁﬂﬁﬂéﬁ@nwéépbﬁéﬁngf?ﬁrEdréFaFodnﬁféﬁﬁerature for 30

m nutes. A small anmount of a saturated aqueous sol ution of ammoni um

chl ori de was adaedlDUinEethea@rpéﬁdﬁrﬁtQgeEXﬁ@Pﬂéméd199rdrying over

anhydr ous magnesi um sul fate. Subsequent to filtration through Celite, the

M xt ure wasieohoeyirdtee thatesuldonydoxpyresiurle arld - (metherlsylfiorildd by

chromat ography on a silica gel colum (hexane/ethyl acetate=10/1) to yield

the titl ephengdlrdHapyaipalze ny8iHoow syidupy redbytlaieer@gisledwes® 90 . 1H NWVR

(400MHz, CDC13) b: 1 .83-1 .93 (2H, m , 3. 02 (2H, t, J=7.8 Hz) , 3.73

(2H, t, JzBacBeHzko, yieQ@ (thl, title&=8onPornd as7.a2Fel2dw ilJ=giFUdz) . 3)

Preparation of 3-(2,6-dichlorophenyl)-1-propanol nethanesul fonate To a

solution 68.3%)(.2, 6-dichlorophenyl) -1-propanol (125 ng, 0.61 mmol) and

triethylamne (123 ng, 1.22 mol) in nethylene chloride (3 nl),

et hanesulf olyk (gbbankdecHd&ds sy, 0. 915 mmol ) was added under ice cooling,

fol |l oned by stlrrlng at roomtenperature for 2 hours . Brine was added to

t he reactiongnbxteue. gJhg=erganiz¢,| ayes-vadgoglitHowed,t @ .360aHat &,) ,Wa

col |l ected, and was then dried over anhydrous sodiun1su|fate Subsequent to

concentratiop, gadeg,rggyced preasyr &r)t he .negizdye swas 3pwioi (Riked shy
chronatography on a silica geI colum (hexane/ ethyl acetate=10/1) to yield
the title coapounduasqf jg=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-1l-piperazinyl)-methyl-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4- (4-methyl-l-piperazinyl)methyl-6-{4-
(methylsulfonyl)-phenyl]-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 62.0%).

Melting point: 224.5-228.0%C



Z46 pal e yel |l ow syrupy substance (yield: quantitative). 1H NVR(400MHz,
CDC13)8: 2.02-2.12(2H, m, 3.00-3.10(5H, m, 4.32(2H, t, J=6.3 Hz), 7.10
(IH_t, J=8.3 Hz) , 7.28 (2H, d, J=8.3 Hz) . Experinent 1 Inhibitory

Act Wi ty against Interleukin-1(3 Production HL-60 cells were cultured for 4
days until confluence on RPM 1640 medPfimwith 10% fetal bovine serum ( FBS)
added thereto. The nmedium was centrifuged. The supernatant was di scarded,
and the cells were then suspended at 1 x 10~ cells/nL on RPM 1640 nedi um
with 3% FBS, and |ipopol ysaccharide was added to give a final concentration
of 10 ug/m.. The culture was inoculated at 1 nL/well to a 24-wel| plate. A
sanpl e colHaMRI( 4EMETddMIN-de) L/ wel |, fol | owed by cul turing for 3 days .
Three days later, the anmobunt of interleukin-1(3 in each culture was

determ ned by. B8N dEack-$ CBOIxal U2 Wdrs2 deb et el by - 46 ¢dHpasi son in
yield with a control to which no test sanple was added. Results on sone
repr esent at i ¥e0 & odipouvnds, a3 e25hoin $h, TabB2(4H, brpa73.83(2H, s),

~5. .. ~l~~~~~~ '~ Mt "10 1~ ~Rs11 .. ~, 0~ ~i~.l.n,"" . h.or o~
~>6~~E: rli, 4105y2HEyd, -3=7 . T2 k| DY ( 25 Wi ~.F€8niBs H~~.8~1B8 (2H, xd,~" ' t ~;
"~ oo, sidlo~> rilailai.li-n~ y=G wi.cy :

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)$:
0.98(6H, d, J=6.6 Hz), 2.28-2.40(1H, m), 2.73(4H, t, J=4.8
Hz), 3.08(3H, s), 3.68(4H, t, J=4.9 Hz), 3.73(2H, s),
4.11(2H, 4, J=7.4 Hz), 7.93(1H, s), 8.00(2H, d, J=8.6 Hz),
8.05(2H, d, J=8.8 Hz).

Mass m/z: 392 (M*—CH,0H) .

Example 179

Preparatibn of
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phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 82.1%).
'H NMR (400MHz, CDCls)8:
0.99(6H, d, J=6.6 Hz), 2.30-2.41(1H, m), 2.37(6H, s),
3.09(3H, s), 3.52(2H, s), 4.11(2H, d, J=7.2 Hz), 7.86(1lH

s), 8.02(2H, 4, J=8.8 Hz), 8.05(2H, d, J=8.8 Hz).

Example 180
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfonyl
)phenyl]l-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfonyl)-
phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 58.6%).
Melting point: 221.4-223.3C
'H NMR (400MHz, DMSO-de)8:
0.97(6H, d, J=6.6 Hz), 2.25-2.36(1H, m), 2.82(6H, s),
3.22(3H, s), 4.08(2H, 4, 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.
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Mass m/z: 363 (M").

Example 181
Preparation of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-
pyrrolidinomethyl-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)8:
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, d4d, J=8.5, 8.5 Hz), 7.60(1H, d, J=8.5
Hz), 7.65(1H, dd, J=8.5, 2.0 Hz), 8.00( 1H, brs).
IR (Neat) cm™: 1652, 1608, 1523, 1438, 1286, 758.

Mass m/z: 357 (M").

Example 182
Preparation of
2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl)-4- (4
-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one

1) Preparation of

2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-
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methoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3-fluoro~4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazin

-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 (400MHz, CDCl;)8:
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, 4, J=7.8 Hz),
7.03(1H, d4d, J=8.5, 8.5Hz), 7.50(1H, d, J=8.8.Hz), 7.61(1lH,

d, J=10.2 Hz), 8.19(1H, s).

2) Preparation of

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

Following the procedure of Example 1(7),

2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compound as a yellow powder (yield: 71.1%).
Melting point: 159-161C

'H NMR (400MHz, CDCl3)d: :

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(lH,

dd, J=8.5, 8.5 Hz), 7.56(lH, d, J=8.5 Hz), 7.68(lH, dd,



~~(1'9 t1,. J .... Experinent 2 (Water Solubility Test) 248 Testing
nmet hod Each sanpl e conpound was wei ghed in the anbunt shown in Table 3, to
which purified water was added in 0.05 nL aliquots. The solubility ( o) of
t he®onpound was determ ned based on the anmount of water required for its
di ssolution. Results As is shown in TdBfe 2, the conpounds of the present

I nvention showed water solubility significantly inproved over the
conpar ati ve conpounds. Z49 Table 2 Exanpl e No. Wi ghed anount

J=12.2, 2.0 Hz), 8.61(1lH, s).

3) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-
hydroxymethyl-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)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(3H, s), 4.19(2H, d, J=7.6 Hz), 4.71(2H,
s), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.51(1H, d, J=8.5 Hz),

7.62(1H, dd, J=12.8 ,1.5 Hz), 7.63(1lH, s).

4) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4~
methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-cyclopentylmethyl-6- (3-fluoro-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



(mg) fount of added water ( nL ) Solubility

(99 142. 0480. 250. 8181. 0480. 112110. 470. 05>202310. 820. 110251. 0250. 250. 4' 4510. 3
70. 2544710. 470. 05>208910. 570. 05>201089. 750. 045>201493. 090. 03>101532. 950. 60.
518%2. 0082. 50. 081935. 0320. 151955. 0722, 20. 22062. 0423. 50. 062145. 0610. 05102175
. 0610. 0510Conpar ati ve Conpound 10.677& (i nsol ubl e) <0. 001Conpar ative
Conmpound 2p, 7421 00 (i nsol ubl e) <0. 001Conpar ati ve Conpound 30, 740100

(i nsol ubl e) <0, 001Conpar ati ve Conpound 4 0' 95100 (i nsol uble) <0.001 250
Ok / C wol N\ E£tO- IvT HO Conp.conp'd 1 O/ CL NHO~ N\ \ OO

'H NMR (400MHz, CDCls)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(2H, s), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.50(1H, d, J=8.5

Hz), 7.62(1H, dd4, J=12.2, 2.2 Hz), 7.74(1lH, s).

5) Preparation of
2—cyclopentylmethyl—6—(3—fluoro-4—methoxyphenyl)—4—(4—
methyl-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
1-methylpiperazine were reacted to yield the title compound as
a yellow oil (yield: 61.4%).
'H NMR(400MHz, CDCls)3d:
1.32-1.42(2H, m), 1.50-1.60(2H, m), 1.65-1.80(4H, m), 2.38,
2.40(each s, 3H in total), 2.54(1H, m), 2.60-2.75(8H, m),
3.59(2H, s), 3.95(3H, s), 4.18(2H, d, J=7.6 Hz), 7.04(1H,
dd, J=8.5, 8.5Hz), 7.54(1H, 4, J=8.5Hz), 7.61(1H, dd, J=8.5,
2.2 Hz), 7.72(1H, s).
IR (Neat) cm™: 1652, 1608, 1523, 1439, 1286, 760.

Mass m/z: 414 (M) .

Example 183

Preparation of



Ov ~N N~ N Mew O O Conp.conp'd 2 Conp.conp'd 4 Experinment 3 (Oral
Absorbability Test on Rats) Conp.conp'd 3 The conpound of Exanple 83 and

t he_conparative conpound 3 were suspended at 2 ng/nL with a 0. 5 0o MC
sol®ion in nortars, respectively, ang%iere orally adm nistered to nale SD
rats at 10 ng/5 nlL/kg. Upon el apsed ti of 0.25, 0.5, 1, 2, 4, 6 and 8
hours after the adm nistration, blood sanples were collected and then
centrifuged to provide plasna sanples. The plasna | evels of the respective
conpounds were determned by HPLC. As is shown in FIG 1, no substanti al

absorption was observed on the conparati conpepu -gbsgrption
was observed(m?TQﬁF%RﬁﬁRﬁN&P%ﬁh¥££§pF% %gu%q%i%g@%t§?¥gﬂbﬁggggsed%mater
solubility. The conpound of Exanple 83 js,.therefor uset,ul \' F/ ~NN
~ NMwOO  Zsmthelahpigrse? %HP%*—%&T% n%ﬁ.’rt%é%f‘rrén "7 (oal
Absorbability Test on Rats and/or Mce) In a simlar nmanner as in
Experi ment 3, t@bhy@eepl@wsddf Exanples 23, 25, 143, 193, 245, 246, 247,
248 and 249 were orally adm nistered to nmice and/or rats to test their oral
absorb ability.Faklowirgiownei BrEresgure2of oEgamgbediabsorb ability was
observed on all of these test conpounds so that theé arg usefyl as orally
dosabl e nedigchesentminaghsésériBedlipsopfeBerhoraPaRIYon "4 t'AWi || now be
apparent to one of ordinary skill in the art that many changes

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.)

1H NMR (400MHz, DMSO-ds)9d :

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, d, 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™t: 1652, 1606, 1523, 1439, 1292, 764.

Example 184
Preparationwaf4—N}N—bis(2-hydroxyethyl)aminomethyl—z—
cyclopentylmethyl—6—(3—fluoro-4—methoxyphenyl)—2H—pyr
idazin-3-one
Following the procedure of Example 1(10),

2—cyclopentylmethyl—6—(3—fluoro—4—methoxyphenyl)—4—

methanesul fonyloxymethyl-2H-pyridazin-3-one and

diethanolamine were reacted to yield the title compound as a

yellow oil (yield: 54.9%).



and nodifications may be nade to the above-descri bed enbodi nents w thout
departing fromthe spirit and the scope of the present invention. 252
CLALMS 1 . A phenyl pyridazi ne derivative having the formula ( 1) XY ~Z u)
~N®R R3 N\N~CH2)n N~R~ O wherein: R.O's optionally substituted al kyl, or
optionally substituted al kenyl; RZ an each independently represents
hydr ogen or an al kyl, hydroxyal kyl, di hydroxyal kyl or al kynyl, or RZ and R3
are fused together with the adj acent nitrogen atomto forman optionally
substituted, nitrogen-containing, saturated heterocyclic group; X, Y and Z
each indeggndently represents hydrogen or hal ogen, optionally substituted
al kyl , al ROXNMR 4 RMH i oSP@IRP sul finyl or al kyl sul fonyl, or optionally
substituted aryl; and n stands for a nunber of frog11 tgoﬁaHmjt t he
provi so t hatl RR0Oahd4 RE2Er emhot L )BT bgbh (6F tRes L.02-1. r My

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(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—fluoro
~4-methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2—cyclopentylmethyl—6—(3—fluoro—4—methoxyphenyl)—4—
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
yellow oil (yield: 63.7%).

'H NMR (400MHz, CDCl3)d:

1.30-1.45(2H, m), 1.50-1.63(2H, m), 1.63-1.80(4H, m),
2.43(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, 4, J=8.5, 8.5 Hz), 7.58(1lH, d, J=8.5
Hz), 7.65(1H, dd, J=8.5, 2.2 Hz), 7.91(1lH, brs).

IR (Neat) cm™: 1652, 1608, 1523, 1438, 1288, 762.

Mass m/z: 359 (M").



sanme Cl1-C3 al kyl groups at the sane tinme when RL is a benzyl group or a

Cl C3 al kyl group; or a salt thereof 2. The conpound of Caiml, wherein R1
agtlonally Z53 substituted al kyl having 1 to 7 carbon atons or

opt nally substituted al kenyl having 2 to 7 carbon atons. 3. The conpound

of Claim2, wherein one or nore subst i¥Plents on said al kyl or al kenyl group

represented by RL are each independently an aryl group having 6 to about 14

carbon atons or a 5- or 6-nmenbered heteroaryl group having 1 to 3 nitrogen

atons; and said aryl or heteroaryl group are each optionally substituted by

1 to 3 substituents selected fromthe group consisting of hal ogen, alkyl

groups and al koxy. 4. The conpound of Claiml, wherein R2 and R3 each

i ndependently represents hydrogen, alkyl, hydroxyalkyl di hydr oxyal kyl or

al kynyl ; Bramgland8R3 are fused together with the adjacent nitrogen atomto

forma 5 or 7-menbered, nitrogen-containing, saturated heterocyclic group,

sai d heterocycl?éegﬁe@bl@elné optionally substituted with one or nore

hal ogen atons, or al kyl, al koxycarbonyl or aral kyl groups . 5. The conpound

of Claiml, mheietMCprwnamamztbaéh6rmaeﬁéndentﬂymaKQOHVnhe@eﬁ)-HaHdgen,

al kyl which is optionally substituted by one or nore hal ogen atons or

al koxy, an al koxyipakkyglhinkilbmeahkyF8HFpiynmyHazahkysakf onyl, or C6-Cia aryl

groups which are optionally substituted by one or nore of hal ogen, al kyl or

al koxy. 61) Theeparpatind of Caim 1, wherein Rl is isobutyl,

cycl opropyl net hyl, cycl opentyl met hyl, cinnanyl, hal ogenoci nnanyl, benzyl,

hal ogenobenzyl (@ tdiritalbagexghentnyl - 12p4 peir Aialyageraphamd-) propyl ; R and

R3 are each independently hydrogen, Cl_~ al kyl, Cl1_~ hydroxyal kyl or

propar gyl cysabgehetemneeynelh i-6-groEp ubebrad ndy hB yaheni§d ) i-2 HeicReriarizi |

pi peri dino or norpholino which is optionally substituted by C1_~ al kyl or

benzyl; X is3menhkyl, nmethoxy, nmethylthio or halogen; Y is hydrogen or

hal ogen; Z is hydrogen; and nis 1 or 3. 7. The conpound of Claim1, which

conpri ses 4-di nebhybamhgorBehykobeGdrk! Uer exdmpehyl(pbgnyl ) - 2-i sobuty

1- 2H pyri dazi n- 3- one,

2- cycl opr opylaebR¥ht 4168 @y%aWBﬂQiﬁ%&B¥M=§e&%o&b%%%%yﬁv“ﬂ—

t hoxyphenyl ) - 2H pyri dazi n- 3- one,

2- CyC|Oprﬂ@ihﬁﬁé@ﬁhf@n&@o&bﬁ%&ﬁy& PRLBOXYBRGANL B4kt ke e rt-butyl
1- 1- pi perazi nyl ) net hyl =2H- pyri dazi n- 3- 0ne,

2- CyC'Opr?pyhpEEBQXhe@aQ%oﬁbQQE% %e?%tQ%éEEQ%ﬂib)yﬁeﬁé RMRE title

razi nyl)-net hyl - 2H pyri dazi n- 3- one

4-N, N-b'8&8m5¥95axxetbeLQEbnooq&thgle%dcyebonmqpylnethyl 6
- (3-fluoro-4-net hoxyphenyl) - 2H pyri dazi n- 3- one

4- am nomnet r thyl - 6-(3-fluoro-4-nethoxyphen
yl)- 2H—pyﬁ?§h%|n %&&ﬁp 8&51@%

4- di met hyl - ap ponet hyl bufy 7? 4- th | pheny p i dazi n- 3- one,

4-di et hyl am nomnet ? 52 so%gty % ﬁ yl%henyF kgkéh;r¥5 azi n- 3- one,
1.65-1.75(4H, m), 2.45-2.60 (5H, m), 3.45-3.55(4H, m),
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-
piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 20,

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



4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (4- et hyl phenyl ) - 2-i
sobut yl - 2H pyri dazi n- 3- one, 255

6- (4 fl uoro- 3- net hyl phenyl) - 2-i sobut yl - 4- (4- net hyl - 1- pi pera
zi nW ) net hyl - 2H pyri dazi n- 3- one,

4- di met hyl am nonet hyl - 6- (4-f | uor o- 3- n@Pﬁylphenyl) 2-isobuty
1- 2H pyri dazi n- 3- one,

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3, 4-di f| uor ophenyl)
-2-isobuty|-2Fprridazin 3-one,

2- (4-chl oroci nna gg L 6- (4-fluoro-3-neth hen §
1- 1- pi per @¥FhYP§HEY Wﬁt§¥9p§r|aa£ﬂH°§°o e hethdx phe 2H ~pyridazin
2-cycl opropyl net hyl - 4- (4- net hyl - 1- pi per azi nyl ) net hy I-6 4met hyl t hi o). phenyl
- 2H¥pyr ipd-ag%-/qa,ng V(ﬁ{‘é rea(cted tOleelg t?he tltlye )compound a[s a yellow ol )p vt
4-N, N-bi s dr oxyet hyl ) am nonet hyl - 2- cycl opr opyl - net hyl - 6

-[ 4- (nethiYLﬁ{d)pﬁénQ%] 2H pyri dazi n- 3- one,
2-cycl opropyl net hyl - 4- dlnethylanlnonethyl 6- [ 4- (et hyl t hi o)
- phenyl | - 2HNME | 4e0iHe 3-Cbel s) § :
2-isobutyl -6-[4-(methylthio)-phenyl]-4-propargyl am nonet hyl
-2H pyridazih-33ehe43(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H, m),
4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (net hyl t hi 0) phenyl ] -2
H pyri dazi n-3-ohmelH, m), 2.57-2.63(4H, m), 3.00-3.02(4H, m), 3.56(2H,
2- (4-chl or obenzyl ) - 4- di net hyl am nonet hyl - 6- (3-fl uoro-4-neth
oxyphenyl ) - 26+ pyy i3d@5 (1343-s0ne4 .18 (2H, d, J=7.6 Hz), 7.04 (1H, dd, J=8.5,
2-cycl opent yl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (4- net hy
1- 1- pi per azigys Hwt,hyl, 52k pyrd dazan-s3uene,7.62 (1H, dd, J=8.5, 2.2 Hz),
2-cycl opent yl met hyl - 4- di met hyl am nonet hyl - 6- ( 3-f | uor o- 4- net
hoxyphenyl) -2H py1s dagj n- 3- one,
2-cycl opent yl met hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4- ( 1- pi per A 25G
azi nyl ) metRyke3dthy pyhi'dazigso3- ams, 1523, 1439, 1287, 761.
4- am nonet hyl - 2- cyclopentylnethyl-6-(3-f|uoro-4-nethoxyphen
yl) 2H pymh83zinz3- 206 (M*

2- (4-fluorobenzyl)-6-(3- f1 uor o- 4- met hoxyphenyl ) - 4- (4- net hyl
- 1- pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one,
4- di net hyl am nonet hyl - 2- (4-f | uor obenzyl )-6-(3-fl uoro-4-neth
oxyphenyl g 2k pYr i gzi n- 3- one,
2- (4-fluorobenzyl)-6-(3-fluoro-4-mnmethoxyphenyl)-4-(1-pipera
zi nyl ) met hyl - 2Hopyg L dazi §r 3 ene,
4- am nonet hyl - 2- (4- quorobenzyI) 6- ( 3-f | uor o- 4- net hoxypheny
1) - 2H pyri dazi ny 3; -
4- am normet hyl - 24(iﬂgﬁ?%$5 nzyIfyCl?ge?Fﬁé?gthyﬁe?héiyg%gﬁ§o :
1) - 2H- pyri dazi
2-(3,4-difluoro enzy%¥pge?§l Iuorgyﬁldazﬁoxypﬁenyl) 4- (4-ne

thyl - 1-pi peraz'g@!ﬁgﬂ_ _Elﬁgeﬁﬁéicgéékg 80

2-(3,4-difluorobéenz anlnonethgg?%P%g-?luor6-4nethoxyphenyl)-2H
- id
o5 1 uof s AR Ry RER -5 (- FAoPFaoRoBR SRS Ty BPSBYY 4"
hy.
4(3|g§§hy+a%P§%§§P?%? %h%g§#gﬁé %f?gﬁéP%gﬁbg gnérgnf V?S(ﬁfﬁcgsgpﬁgnyl)prop

AN 1 bt S0 SR ok P AU op bt agte proses

ge?%l 12I 30‘%% %4%%%%53%# __ af:%:o] EZBH_C? gﬁ W 3 ?Bpgﬁg}ﬂ:edpf Example
S pergil }/ %gegggﬁazﬁgyg:ll (ilél go%pglqreld as a yellow oil (yield:

53.7%).

'H NMR (400MHz, CDCls3)d:

1.30-1.45(2H, m), 1.50-1.63(2H, m), 1.63-1.80(4H, m),



4- am nonet hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2-[ 3- (4-f | uor oph

enyl ) propyl ] - 2H pyri dazi n- 3- one,

2- (4- chl or oci nnanyl ) -.6- ( 3-fl uor o- 4- met hoxyphenyl )-4-[4-(2-h

ydr@kyet hyl ) - 1- pi perazi nyl | met hyl - 2H-pyri dazi n- 3- one,

2- (4-chl oroci nnanyl )-6-(3-fl uoro-4-ne %xyphenyl)-4-(4-neth

yl - 1- pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,

2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) -4-.[3-(4-ne

t hyl - 1- pi per azi nyl ) propyl ] - 2H pyri dazi n- 3- one,

2-cycl opr opyl net hyl - 4- ( 3- di_net hyl am nopr.opyl ) - 6- ( 3-f] uoro- 4

B I'TE%/hOX)F/)phE%%} ;4 Qiﬁpw)l(,dazﬁﬂ‘_(gng@, ;3 .p93 (%¥I,) s}, (4 .17(2H, d, J=7.6 Hz),
2-cycl opropyl met hyl - 6- ( 3-f 1 uor o- 4- net hoxyphenyl )-4-[3-(1-p
perazinyI)prbp@l}lﬁkmbyrﬂaézﬁm-%~%ﬁ@)ro?'gz(lﬁrCL J=8-g z), 7.62(1H,

4- (3-am nopropyl ) -2-cycl opropyl nmet hyl - 6- (3-f | uor o- 4- net hoxy

phenyl ) - 2H pydi déz8 n53- 83ne. H8) ; A7TnediltHnebEdhpri sing as an active

i ngredi ent the conpound of any one of clains 1-7 or a salt thereof. 9. The
medi ci ne &R (Skaitin 8m Wwhixdv 6,5 647 ,eVvicrft§ vel B33t hetBDe 385 f of6h: di sease
caused by stinulation of interleukin-1[i production. 10. The nedi ci ne of
claim 8, whbshmi/s:a3pndvéntive or therapeutic for i mune system di seases,

i nfl ammat ory di seases, ischem c di seases, osteoporosis, or ichorrhema. 11.
The nedicine of claim8, which is a preventive or therapeutic for
rheumatism arthritis or inflanmatory colitis . 12. An interleukin-la
product i orxkfpilki tt@s conprising as 258 an active ingredient the conpound
of any one of clains 1-7 or a salt thereof. 13. A pharnmaceuti cal

conposi tion conpikkphirattiba egnmpound of any one of clainms 1-7 or a salt

t hereof and a pharnacol ogi cal ly acceptable carrier. 14. The pharnmaceuti cal
conposi tion of glanindaetWyilch-icyca opharyageutyiale-camiasidricert-f or t he
prevention or treatnment of a disease caused by stinulation of

i nterl euki n- 1~3ppkadugbneny 13521 Re rikarzrRcaHdnealh yemeesiddier of claim 13,
which is a pharmaceutical conposition for the prevention or treatnent of

I mmune system dig§aseSng Rheapriceidnrd $FAss&mY1sCcgm ¢ di seases,
osteoporosis, or ichorrhem a. "16. The pharmaceutical composition of claim

13, whi ch 453 RRRIRGCYU KRN SUMQSIntd oy if-8- therpfend on or treat ment
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as a slightly-yellow crystalline powder (yield:
59.0%).

Melting point: 193-196%C

'H NMR (400MHz, DMSO-de)¥6 :
1.29-1.40(2H, m), 1.45-1.57(2H, m), 1.60-1.70(4H, m),
2.45(1H, m), 3.91(3H, s), 4.00(2H, s), 4.12(2H, 4, J=7.6 Hz),
7.34(1H, dd4, J=8.5, 8.5 Hz), 7.69—7.72(2H, m), 8.47(1H,
brs) .

IR(KBr) cm™: 3436, 1656, 1617, 1521, 1438, 1295, 763.

Example 189

Preparation of



of rheumatism arthritis or inflamatory colitis. 17. Use of the conpound
of any one of clains 1-7 or a salt thereof for the production of a
medici ne. 18. The use of claim 17, wherein said nedicine is a preventive or
t heMapeutic for a disease caused by stinulation of interleukin-1~i
production. 19. The use of claim 17, #®Rtrein said nedicine is a preventive
or therapeutic for imune system di seases, inflammtory di seases, ischemc
di seases, osteoporosis, or ichorrhem a. Z59 20. The use of claim 17,
wherein said nedicine is a preventive or therapeutic for rheumati sm
arthritis or inflammatory colitis. 21 . A nmethod for treating a di sease
caused by stimibatfohrleprehereyeurfnd{I=8lppsanbrmehhowkPBRNYdrprirdés
adm ni stering the conpound of any one of Clains 1-7 or a salt thereof. 22.
A method for treathpy-inpipersysngh detbrsedi-pPrtidaranosyotkseases,
i schem ¢ di seases, osteoporosis or ichorrhema, which conprises
adm ni st et ngrepersbapound of any one of Clainms 1-7 or a salt thereof. 23.
The met hod of claim 22, wherein rheumatism arthritis
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -4-
methoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),

6~ (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazin

-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)6 :

3.95(3H, s), 3.97(3H, s), 5.39(24, s), 7.00-7.06(3H, m),

7.48-7.63(4H, m), 8.19(1H, s).

2) Preparation of

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

Following the procedure of Example 1(7),

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%).
Melting point: 222-224C
'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(1H, dd, J=12.1, 2.2 Hz), 8.60(1lH, s).



or inflammatory colitis is treated. .A .As.A(r.A
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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-l-piperazinyl)methyl-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-
methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 78.8%).
'"H NMR (400MHz, CDCls3)8:
1.46(%9H, s), 1.55-1.65(4H, m), 3.40-3.60(4H, m), 3.95(3H,
s), 5.34(2H, s), 6.96-7.05(3H, m), 7.47-7.50(3H, m),

7.41(1H, 4, J=12.4 Hz), 7.74(1H, brs).

2) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(1-
piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 20,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-

(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-
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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, dd4, J=12.5, 2.2 Hz), 7.74(1lH, 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-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
2- (4-fluorobenzyl)-6- (3-fluoro-4-methoxyphenyl)-4-(1-
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless crystalline powder (yield:
76.9%) .
Melting point: 153—15€C
'H NMR (400MHz, DMSO-ds)d:
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.
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methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield a crude product. Without purification, the crude product
was reacted further'in.accoraance‘ﬂith.thejprocedure of Example
24(2) to yield the title compound as a pale brown crystalline
powder (yield: 50.4%).
Melting point: 145-149C
'H NMR (400MHz, CDCl;)3:
3.92(3H, s), 3.94(2H, s), 5.31(2H, s), 6.95-7.03(3H, m),
7.40-7.52(3H, m), 7.60(1H, dd4, J=12.5, 2.2 Hz), 7.75(1lH,
brs).
IR (KBr) cm™t: 3391, 1648, 1606, 1519, 1437, 1292, 761.

Mass m/z: 357 (M").

Example 195
Preparation of
4-aminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

4-aminomethyl-2- (4-fluorobenzyl)-6-(3-fluoro-4-
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methoxyphenyl)-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-d¢)d :
3.91(3H, s), 4.01(2H, s), 5.35(2H, s), 7.16-7.21(2H, m),
7.34(1H, 4d, J=8.8, 8.8 Hz), 7.45-7.49(2H, m), 7.68-7.78(2H,
m), 8.29(1H, s).

IR (KBr) cm}: 3429, 1653, 1612, 1522, 1439, 1292, 764.

Example 196
Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-
fluorophenyl)propyl]-4- (4-methyl-1l-piperazinyl)methyl
—-2H-pyridazin-3-one

1) Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-

fluorophenyl)propyl]-4-methoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),

6— (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazin

-3-one and the mesylate derivative of

3- (4-fluorophenyl)-l-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, CDCl3)d:

2.16-2.26(2H, m), 2.71(24, t, J=7.3 Hz), 3.95(3H, s),
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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-
fluorophenyl)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: 185-187C
'H NMR (400MHz,CDC13)8 :

2.20-2.30(2H, m), 2.74(2H, t, J= 7.3 Hz), 3.97(3H, s),

4.40(2H, t, J=7.3 Hz), 6.94-7.17(5H, m), 7.55(1H, d, J=8.5

Hz), 7.66(1H, dd, J=12.2, 2.2 Hz), 8.58(1H, s).

3) Preparatioﬂ of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-

fluorophenyl)propyl] -4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),

4-carboxy-6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl

)propyl]-2H-pyridazin-3-one was reacted to yield the title

compound as a yellow powder (yield: 37.0%).

Melting point: 130-133C
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'H NMR (400MHz, CDCl3)6:
2.15-2.22 (24, 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=1.2 Hz), 6.93-7.06 (3H,
m), 7.14-7.18(2H, m), 7.50(1H, d, J=8.8 Hz), 7.61(1H, dd,

+J=12.7, 2.2 Hz), 7.63(1H, s).

4) Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-
fluorophenyl)propyl]-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: 112-116C
'H NMR (400MHz, CDCl3)d:

2.15-2.25(2H, m), 2.71(2H, t, J=7.3 Hz), 3.17 (3H, s), 3.95

(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, 4, J=8.5 Hz),

7.61(1H, d4d, J=13.4, 2.0 Hz), 7.72(1lH, s).

5) Preparation of
6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl)
propyl]-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
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2.15-2.25(2H, m), 2.41(3H, 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(1H, 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-
[3~ (4-fluorophenyl)propyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
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 a pale
yellow crystalline powder (yield: 61.8%).
Melting point: 97-100C
'H NMR(400MHz, CDCls3)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, 4, J=8.5 Hz),



10! S#y109%hmhn®& () - ! SHY10%& ()- ! SHY10%& ()- !\ SHy1l0%T& ()-

| S#y10% e & ()- !9 100 ()- S???@@va@ @ [ 9E4

10111 10%Iu& () -! ~10%08& ()-!109%1& ()-!3PL0%& ()-"1090& ()- &L0%T& ()-f c@F
Aac AdAeAxnbC 10! 1 1s10%& ()- 10T 10T 10T9109@& ()-F

7&10907& () -y5310947& () - Yls! 1090& () - eAAA3C O EELGVG [<1C 1 10g . ! 10%& ()-
I [s! 109 ()-s!10%& ()-!xs! 109%& ()-,!ns! 10%g& () -, 10%& () - MGNGOGPGSGGGHCH
N M 10%& ()- !10%& ()-Y 10%& ()- 10%& ()-, 10%& ()-10%& ()- 10g
10gCHVHHI 11111 dYNC M 10% 10g 10g

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-
methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-2H~-
pyridazin-3-one
Following the procedure of Example 1(10),
6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl)propylj-4
-methanesulfonyloxymethyl-2H-pyridazin-3-one and
diethanolamine were reacted to yield the title compound as a
yellow oil (yield: 67.3%).
'H NMR (400MHz, CDCls)d:
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(1lH,
m), 7.85(1H, m).
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)
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propyll-4- (l-piperazinyl)methyl-2H-pyridazin-3-one

1) Preparation of

4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-

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

l-piperazinecarboxylate were reacted to yield the title

compound as a yvellow oil (yield: 72.6%).

'Y NMR(400MHz, CDCl3)d:

1.40(9H, s), 2.07-2.16(2H, m), 2.40-2.50(4H, m), 2.63(2H,

t, J=

7.6 Hz), 3.36-3.46(4H, m) 3.48(2H, brs), 3.88(3H, s},

4,20 (2H, t, J=7.6 Hz), 6.84-6.98(3H, m), 7.07-7.11(2H, m),

7.43(1H, 4, J=8.1 Hz), 7.53(1H, 4, J=12.4 Hz), 7.65(1lH,

brs).

2) Preparation of

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

propyl]

-4- (l-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%) .
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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, d,
J=8.8 Hz), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.73(1H, 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~
fluorophenyl)propyl]-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
6- (3-fluoro-4-methoxyphenyl)-2-[3- (4-fluorophenyl)propyl] -4
~-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to 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
(yield: 41.7%).
Melting point: 82-84°C
'H NMR (400MHz, CDCls)$ :
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 (24, m), 7.51(1H, d, J=7.3 Hz), 7.61(1lH, dd, J=12.4,

2.0 Hz), 7.67(1H, s).
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fluorophenyl)propyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-
fluorophenyl)propyl]-2H-pyridazin-3-one was reacted to yield
the title compound as a slightly-yellow crystalline powder
(yield: 73.1%).
Melting point: 160-165C
'H NMR (400MHz, DMSO-dg)d :
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,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-l-piperazinyl)methyl-2H-pyridazin-3-one

1) Preparation of
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2) Preparation of

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

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, CDCl3)3 :

3.97(3H, s), 5.46(2H, s), 7.07(1H, dd, J=8.5, 8.5 Hz),
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hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2- (4~chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -2
H-pyridazin-3-one was reacted to yield the title compound as
pale yellow needles (yield: 20.4%).
Melting point: 164.6-165.3C

'H NMR (400MHz, CDCl3)8:
3.94(3H, s), 4.69(2H, s), 5.34 (2H, s), 7.01(1H, dd, J=8.5,
8.5 Hz), 7.30(2H, d, J=8.5 Hz), 7.42(2H, 4, J=8.5 Hz),
7.50(1H, m), 7.63(1H, dd, J=12.4, 2.2 Hz), 7.67(1lH, s).
R(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-
methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),

2-{(4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
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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, 8.5 Hz), 7.31(2H, d, J=8.5 Hz),

7.42 (2H, 4, J=8.5Hz), 7.49(1H, m), 7.61(1H, 4dd, 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-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2-(4-chlorobenzyl)-6- (3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound as
pale brown prisms (yield: 39.5%).
Melting point: 128.7-130.2%C
'H NMR (400MHz, CDCls)$ :
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, 8.5 Hz),
7.30(2H, 4, J=8.5 Hz), 7.43(2H, 4, J=8.5 Hz), 7.51(1H, m),
7.60(1H, dd, J=12.4, 2.0 Hz), 7.73(1H, s).

IR (KBr) cm™': 1652, 1607, 1524, 1516, 1438, 1288, 1135.
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3F(1098& ()- E$U& (+vU410 f10%$& ()- 10%& ()-10$10$10$ 8s10%B& ()- 6
10968 ()- 4 1098erarasipnvefil0 a3 ! 1098& ()- 3 !10%& ()- 3! 1098& ()- )
, 109 ()- , 1098& ()- .109%& ()-|obU4l0 s109%& ()-10' 10' 10'

YHOM 10% & ()- XHOM dDYGRoenzgB) 109@8me hy3ani 0om&thy1%@E|(B-bU410

@Oo%& ()- @1098& ()- ~1098& ()- 10%8& ()- ! 10%& ()-

1096& () - JYds| [ £DLBA6-4-metRSBEPhYnyl) 10HBRY () daz10%B&oar- 10968 ()- @

S1098& ()- S 109$& ()-O0k|[:bU4l0 ,1 10%$& ()- & 10%$& ()- (310%& ()- &
1098& () - $s1098&l (dwing tROUBBOERdkE[ 0f4LAEMY1209$& () - &6: 1098& () -
4109%8& ()- fS210%$& ()- fLOMLOY& ()- f3.10%8& ()-3XbA410$ | -1098& ()- Y

1098&' () -2Y (408880t dbentO¥P &6l ) 3- 10U &Kot B~ HQEHOEXphehly1A440$ &109B&' () -
10948 ()- 1098& ()- | GLOY& ()- Z109%& ()- 109B& ()-91r|[: A410%
,» YL0%5&' 00 th 914 8@ Ech )1 ox 8L AQYSEHEbyrIE%B&-G)-one’ SHAYBE () -
1098& ()-rK|/[:-410$% 8Z109%& ()- ~610%8& ()- Y4 109%& ()- @L109& ()-

801096& (Jim8thPiiRVHE Cv)arEA%%tedZ%@"/?&'e(lh- thE0UB&16) Tol@¥Ubsid ks a
10968 ()- 1098& ()- 10$10$6k| [: A410$ SS 1098& ()- & 109%8& ()- 10%B& ()-

10%6& ()-SHQ%&X(— ell@%é’r&z)atb%&h% BRaEl 1QYBEA() 74,..8%0%B& () -
" 1098& ()- . 1098& ()- @QYI0W& ()- @1098& ()-D|[:A410$ S 410%6& () -

i e T AR e R
%}/g??')@g BLOYRSk) - 0Pt [ WH10 1 1098& ()- 1098& ()- L!10%& ()-
2.33(6H,s), 3.47(2H, d, J=1.2Hz), 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=12.4, 2.2 Hz), 7.74(1lH, s).
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,



Y1098& ()- -1098& ()-?2Q [:vU410 "910%& ()- 10%& ()- fLI0OYB& ()-

f F10%$& ()- f@ 1098& ()- " 109%& ()-/k|[:vU410 90109%8& ()- 3. M 109%8& ()- 3
@ 1Q%&' ()- 9*S10%B& ()- 3(109%& ()- , &10%& () - mopg| obU410

1098 () - 10$10$10$ y810%& ()- LEMOYB& () - YAf 1098& () -

@s! 1096& ()-qtO|[:bU4L0 Y 1098& ()-“4 1098& ()- 109%8& ()- 10%B& ()-
1098& ()- , 109%8& ()-OPVK|[:bUA10 @I10%B& ()- ~$ 1098& ()- , ! 10%& ()-
,C1109%8& ()- Y &10%& ()- F 109%& ()-61Tc|[:bUs10 Y Y4109%8& ()- Y
S210%& ()- LO109& ()- ,, MLOYB& ()- *109%& ()- Y(31098& ()-vU4l10
S10%8$&8& ()- s10%8$&& () - 10$10$10% :‘!10%&'&-% 8109 ()- Y 6
1096& () -X&M {ehiomapentvirsek: ¢ime tnygareneyethy U%&ig[/%fu °"¥6%&$&&' ()-
| 109R$&& ()- L!109R$&& ()-Yds,|[:vU410 3! 109R$&E g)- 109&$EL. () -
1098388 (Nethdxpsary ) = 2H109RseRz {)-3-ADeRERR {FaCF8f) F@vwﬁ‘g the

. 1098$E&& ()- , 1098$&& ()- F*m 10%8$8& S)' (1098$&L () - F&LOYE$&E () -
3% | 109838 {9 coohtna 8858108581083 1 LFPWw10TRSRAL | jne mapdrrsyeel i

3AMLOYE$SES () - Y1@O0YR$EE ()- &010%8$&& ()- (Bl | [: NA41010 M 1098$8&" () -
100R$8& (39.7%) . () ()-(BIL 1098388 ()- 3

Melting point: 193.4-194.7C

'H NMR (400MHz, CDs0OD)d:
2.96(6H, s), 3.94(3H, s), 4.33(2H, s), 5.43(2H, s), 7.22(1H,
dd, J=8.5, 8.5 Hz), 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.

Example 205

Preparation of

4-aminomethyl-2- (4-chlorobenzyl)-6-(3-fluoro-4-

methoxyphenyl)-2H-pyridazin-3—-one
1) Preparation of

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

phthalimidomethyl~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: 212.5-213.9C



1098$&E& ()- 3 109R$&E ()- 109R$&E ()- sSL109R$S&E ()-9% | [: NA41010 3

3" 1098$&&' () - @ 109RS$S&E ()- fY: 109RS$&&E () - S@LOYRSEE ()- f9 109RS$SE&E () -
Mm&&&'()- 2 e | [ NA41010 Y. 109%8$&& ()- @ 9! 109RS$&E () -

o MBLOYES$&&' ()- 3 F(109%8$&& () - @1(%9?&&&' ()- 3 9% 10%8$&& () -

8w [:-4108$& Y: @OYRSEE ()- , BLOYRSEE g -

&M 10%+& () - &M 109%&' () - &M 10988& () - 109 & () - INOPQRUOVU410 m
1H NMR (400MHz, CDCl3)é8:

3.90(3H, s), 4.88(2H, d, J0=0.73 Hz), 5.35(2H, s), 6.95(1lH,
dd, J=8.5, 8.5 Hz), 7.29(1H, s), 7.31(2H, 4, J=8.5 Hz),
7.36(1H, m), 7.44(2H, 4, J=8.5Hz), 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-
methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24(2),
2-(4-chlorobenzyl)-6- (3-fluoro-4-methoxyphenyl) -4~
phthalimidomethyl-2H-pyridazin-3-one was reacted to yield the
title compound as slightly-yellow needles (yield: 48.8%).
Melting point: 128.5-131.4%C
'H NMR (400MHz, CDCls3)3:
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=8.5 Hz), 7.43(2H, 4, J=8.5 Hz),
7.51(1H, ddd, J=8.5, 2.2, 1.2 Hz), 7.61(1H, dd, J=12.4, 2.2
Hz), 7.69(1H, t, J=1.2 Hz).
IR (KBr) cm™: 3392, 1615, 1604, 1520, 1434, 1292, 1133, 1018.

Mass m/z: 373 (M%), 375((M").

L6 1098$8& ()- , | 4GLOYE$&E () -
@m 109%&8$&& ()- LOLOY&RS$&&' ()- ; FOA4108$& 1096& ()- 1098& ()- t1098& () -
1098& ()- 1098& ()- 10&$&10&S&V n 9% [: A410&$& L* 109%x& ()-' F(1098& () -

1



1098& ()- | 1098& ()- 10%& ()-10Cl0CI0C L* 109%C& ()-' L* 109%& ()-'o
ONal | [ vU410 &109& ()- MLOYBE ()- S109& ()- @109%& ()- S 10%& ()- S
10988 ()-1{$|[:vU410 9$y10%& ()- "109& ()- , 109%& ()- &L0%& ()- 3
1099 ()- 3 109& ()-$MD|[: vU410 L61QYB& ()- 34109& ()- @10%& ()-  (
10% & ()- ( 109%8& ()- F &F109& ()-vEPI0 1098& ()- 10%8& () -

1096$8& ()-10$10$10% Y: 10968 ()- @L0%& ()-8<e3~|[:vU410 S10%& () -
10% & ()- 1098& ()- Z109%8& ()- f 109%& ()- f 1098& ()-~ "4g|[:vU410
10988 ()- & 109& ()- %098 ()- #S10%$& ()- S'1098& ()- S

1098& () - gw. KLJ[:-410$ S8109%& ()- L610%& ()- 4 109%& ()- ,2 10%& ()- 3
QOF10%5& H3armle 1906& () - LMNOR bA410$ , 1090$9& ()- , 1099$9& () -
MLOYO$9&' ()- 1090$9& ()- " 1099$9& ()- 10$10$DYK| [ : A410$ yF- 1099$9& () -
f,10909$9& ()- FUPBHORIIN @A090$9& ()- S1090$9& ()- 10903$9& ()-W/|[: A410$
F(T1090%9&' () - @1090$9&' ()- L$1090$9& ()- 3" 10%9%9&' £‘)i , M 10993$9&' () -
9Z1099$9& () - % 4 dmivanost mi 08 sdechioroberapbhsor 3y L4opg1be e () -

@. 1099%9& () - f @ 1090$9& ()- @*1099$9& ()- @U410 ! 109R& ()-- 1098$&& () -
s10%8$&& () - 10959100%90I00$01 -~ A09PpoRIE 3 iny 81000 $0RAr CiB eV BfE: vU410
8$109R$&&' ()- !10%RR&& ()-- R !1109$& ()-- al 108 & ()-- !109%&&& ()--

| 1098$&& () --B F8] bixil® slsd 00R$E&LEFe10810%a08la 4; 10%& () - .
109%R&&' () - ., 109&R$&& ()-  1&109%& ()-"%|[: buUslo 109R$&& () -
10%8$88& (3-am1AGHRSERY L) 2- $LOVBSERODPnZFLOYES&E-EJUOLOYAS$EL () -5 7 | [: bUALO
f$1098$8&' ()- !109B&& ()- ~!10%R$&E ()- 3 109R$&E ()- & 109R$&& () -
3 methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the

title compound as a slightly-yellow crystalline powder (yield:

66.0%) . |

Melting point: 202.0-205.5C

'H NMR (400MHz, CDsOD)3J :
3.94(3H, s), 4.13(2H, s), 5.41(2H, s), 7.21(1H, dd, J=8.8,
8.8 Hz), 7.35(2H, d, J=8.5 Hz), 7.46(2H, d, J=8.5 Hz),
7.65-7.71(2H, m), B.08(1H. s).

IR(KBr) cm™: 2940, 1655, 1616, 1526, 1439, 1292.

Example 207
Preparation of
2-(3,4-difluorobenzyl)-6=-(3-fluoro-4-methoxyphenyl) -4
—(4—methyl—1—piperazinyl)methyl—ZH-pyridazin—3—one
1) Preparation of
2-(3,4-difluorobenzyl) -6- (3-fluoro-4-methoxyphenyl) -4~
methoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),

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



@OYR$&L' ()-7 r | [:bU410 @109R$&E ()- . 109R$&E () - , 109R$&& () -
FO*2100R$&& ()- f (L10%RS$&& ()- f&I0Y&$&SE ()- !AlblI1111]0bU4L0
leW 8& ()-1083&1083&108$& F | : 100&$&& ()- 3 SBLOYESER ()- F

YESEE ()- 3 YALOURS&& ()-!!$"]"" (#3#][:bUAL0 &I0%&S$EE ()-

110%&&& ()-, R110%& ()-, :!10%R&&2%2%-, 1 10%&$E&& () -,
109RS$RE' () - 3H#HASVS{ U4 [ : - 41088 80s! 109&&&E' () - : &0s! 1096& () -

(M 10%R&& ()- (M 10%R$&&' ()- ( L110% & ()- ( L! 10%& () - YBBBBOBEYEDAL10&E
LI 109W& () - LI 10%m$n& ()- 109B& ()- 10%& ()-

10988& () - 10&810&&Y&S&-" (7(BS(|[ A410&& $.s! 10%d&' () - 10988&' () -
'1109%#& ()3-onelnw$qd-Aif luorohgazy)l bropige yys ERACHEY Feusneld the
S10%8$8&' () - ~109%8$8&' ()- 10%R$&SE ()- S10%R$&S ()-10$10$10% $.s! 1098& () -
) * W * % | £1 904 100mp d08RSER'a( el LOURSEES £ 311 100RSE&IY - (filORS &L .1
S109&$&& ()- S 1098R$&L ()-*=+c+++ ,* |[:vU410 @ 109R$&&' ()- & 10%R$&& () -
( 109R$&EME) £ iRg1PHRBEL (P4-148°CL10%R5! &&' () -

L10%R$S&E' ()-*, G}, ,,-?2-@|[:-41083& @BSLOYBS&E ()- y 610%8$&&E () -
FA109&$&& K )NMERAOGESEL' €Dc1HGLOYRS&E ()- 3. m

10%8$&& () - @A-B-C- F-Q - -bA410&$& y109R$&S ()- 10%R$&S () -

1098$&&E' () - 109@$8&, (9), SLOVEERK' (5)-,108&38108P&sy ;-7 04 (1, A0SR . 5,

M 109R$&& ()- 3 109&R$&&' () - y1l09%&R$&&' ()- 10%R$&E ()- 109R$&L () -
Z10%8$&&' () -8.5 Hz)"/ /1. LoA4H0&DE, VRDBURSEEM( ) -7 YHLOMR" &&, () 50 { 10YEH&EL () -
109R$&E () - S10YR$&S ()- M 109%&$&&' ()-//0010Y00|[: A410&8$& Y S810%R$&&E () -
L6z109R$EL () ; 6 B41QVBEEK §312. 21 0VES8EEz( ) - 8. 20YEHEEs( ), -

, S109&$&&' () - 0000000101vU410 L!109%& ()-3 LI 1098& ()-3 1098& ()-

10%& ()- iﬂ@tﬁ&%?&é&i@&ﬁ&s\é 1@%@%&&16b9012§\£§f 38834, Vi%bl@ @3, 1 ()- @

11098 () - & ()- 110941 [ & ()- LI'10%& ()-
RL! 10%6& () 33w4}4 4444@@wu410 10%&& ()- 1096& () - 10%&& ()-101010 @
1109 ()- a @ ! 10988& () - 4444#556| [ : vU410 1109 ()- ! 1098& () -

1098& () -Mass m/z: 404 (M').

2) Preparation of
4d-carboxy-2-(3,4-difluorobenzyl)-6-(3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compound as a yellow crystalline powder (yield: 97.6%).
Melting point: 196.4-197.0C
'H NMR (400MHz, CDCl;)3d:
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), 7.66(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s),
13.83(1H, s).

IR(KBr) cm™': 1757, 1636, 1567, 1518, 1463, 1440, 1284.



1098& ()- @O%& ()- 10%& ()-6L666-7<7h7|[:vU410 *109& ()-

fF(1098& ()- f,&10%& ()- f9%$ 1098& ()- 3" 109& ()- f,

109Q&' ()-h7}77778&8|[:vU410 F y810%& ()- F L6109%$& ()- F F4-10%& () -

S21®$& ()- LO109B& ()- ,, 10%8& ()-&82? 8c808e8h889VLA10 M 10% ()- @

M 10%#&' ()- @ 109%& ()- 1098& ()-10%$10 10988& ()-99: & z:: R |[:vU410
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: 109R$8E 8& 9$t'10%&]&&() OBt 1 10968 ()- 9%t! 10%R&&' () -

o$t | 1098488 PYerarebToXDPE: NA41010 1098&' () - 1098& ()-  10%& () -
1098& () - 1098& ()- 1098& ()- X DDDDERE|[ NA41010 MLOYS& ()- - 1098& ()-

| 1098 () - f 20%B&4¢p £ 1009 ep)zylio%& 3 E REACERFSRE H O 1098& () -
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M 10%&' () 4£€3ABBRIIKRKKE|, 6b04 10 udEEP&NEY-11051031FL vRrR-HY& () - -
R&* & 10%$& ()-- M*& 10W & ()-- & & 10%& () -- K#KSKKK{ KKK| [: bU410
M 10%$&' (hetRoZ{BUBRY() - 2¥1OYBEAEE-1n-BOYR& (Wps TGHEP&ed) -tol Uk d e CL™ L{LL
M[:bU4l0 @10%& ()- 9
title compound as slightly-yellow neeldes (yield: 7.7%).
Melting point: 154.1-155.5%C
'H NMR (400MHz, CDCl;3)é:
2.85(1H, t, J=5.6 Hz), 3.95(3H, s), 4.71(2H, 4, J=5.6 Hz),
5.33(2H, s), 7.03(1H, 44, J=8.5, 8.5 Hz), 7.12(1H, m),
7.23(1H, m), 7.31(1H, ddd, gJg=11.0, 7.6, 2.2 Hz), 7.51(1lH,
ddd, J=8.5, 2.2, 1.2 Hz), 7.61(1H, dd, J=12.4, 2.2 Hz),
7.68(1H, t, J=1.2 Hz).
IR (KBr) cm™': 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-
methanesulfonyloxymethyl-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-
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5) Preparation of
2-(3,4-difluorobenzyl) -6~ (3-fluoro-4-methoxyphenyl) -4-(
4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound as

slightly-yellow neeldes (yield: 55.0%).

Melting point: 135.4-136.0C

'H NMR (400MHz, CDCls) 8 :
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).
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dimethylamine were reacted to yield the title compound as

slightly-yellow needles (yield: 77.1%).

Melting point: 129.9-130.4%C

'H NMR (400MHz, CDCls)d:
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,
Jg=11.0, 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™: 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- (
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Melting p01nt. 117-119%C

'H NMR (400MHz, CDCl;)8:
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(lH, 4, J=15.9 Hz),
7.03(1H, dd, J=8.5, 8.5Hz), 7.25(2H, d, J=8.8 Hz), 7.31(2H,
d, J=8.8 Hz), 7.50(1H, dt, J=8.5, 2.2 Hz), 7.62(1H, dd,
J=12.2, 2.2 Hz), 8.22(1lH,s).

IR(KBr) cm™t: 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-
methoxyphenyl)-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
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2-{4-chlorocinnamyl) -6- (3-fluoro—-4~methoxyphenyl) -4-

hydroxymethyl-2H-pyridazin-3-one
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: 158.2-160.5C
'H NMR (400MHz, CDCl3)8:
2.95(1H, t, 0=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, d, 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=8.5Hz), 7.51(1H, ddd,
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methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-(4-chlorocinnamyl)-6- (3-fluoro-4-methoxyphenyl) -4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as pale yellow neeldes (yield: 80.7%).
Melting point: 135.8-136.4%C
'H NMR (400MHz, CDCl3)8:
3.17(3H, s), 3.95(3H, s), 4.98(2H, dd, J=6.6, 0.98 Hz),
5.28 (24, 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, 4, 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-
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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,
J=15.9, 6.8 Hz), 6.66(1H, d, J=15.9 Hz), 7.04 (1H, dd, J=8.5,
8.5 Hz), 7.26(2H, d, J=8.5 Hz), 7.32(24, 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). |
R(KBr) cm™: 1647, 1606, 1522, 1439, 1282, 1270.

Mass m/z: 482 (M'), 484 (M").

Example 210
Preparation of
2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxyphenyl)-4-[
4- (2-hydroxyethyl)-1l-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
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1098& ()- " 1098& ()- 1098& ()- & 1098& ()- 109%& ()-
L1 109$& ()-7h|[:vU410 @' 109%8& ()- . MO ()- +109B& ()- S9*910%& () -
@B(10%& ()- ,, &GL0%& ()-1JIKLM obU410 1098&' ()-10$10$10$ |: 109& () -
S8Z10%%& ()- L6109B& ()- 341098& ()-MOW[:bU410 3"109%8& ()-
M5! 1098& ()-& Ms! 1098 & ()-& s!10%&' ()-& s!1098& ()-& FLO%BE ()-16n[:-410
(s!109& (}-ripetrgripegihpnol werslyes@ied-to Yiehpomhe (Hitle roywnesnd) -
010% $ & ()-n bA410 10%$x& ()- &109& ()- gl0%& ()- GLOYBS& ()-
1096& ()-4916higbtly*ypfllowloeegiesl1Gydel: $5sN120UB& ()- -9*s! 10% & () -
3(' 109$& ()- ' 109%& ()- 109%& ()-* +, - 1 M
Melting point: 133.1-134.9C
'H NMR (400MHz, CDCls3)d:
2.57-2.62(11H, m), 3.58(2H, d,J=1.2 Hz), 3.63(2H, t, J=5.4
Hz), 3.94(3H, s), 4.97(2H, d, J=6.6 Hz), 6.41(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),
7.26(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).
IR(KBr) cm™: 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-

methoxyphenyl)-2H-pyridazin-3-one

2-Cyclopropyl-methyl-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



bA410 , 109%& ()- @O0%& ()- 109%& ()- Z1098& ()- "~ 109$& ()-1010

MR [: A410 1098& ()- ' 109& ()- MLO%& ()- '109%& ()- @O0%& ()- @

10988 ()-DQz|[: A410 (nlOo%& ()- &L09B& ()- y$1098& ()- "1098& () -
z109B& ()- 1098& () - 25p|[ A410 S34-10%& ()- @210%& ()- S&010%&' () -

L 10988& () - , GLOYBE& ()- *- 109%& ()-vE#L0 1098& ()- GLOYBE () -
s10%B& ()-10$10$10$ , 81096& ()- 6109%B& ()-Hw(|[:vU410 10%8& ()- 1098& () -
'11098& () 1096B& () - 10988 ()- 1098& ()-( e|[:vU410 $ 109%8& ()-

1 1098& ()-  1098& ()- 3 Ylo%s& ()- F, 10%3& () 1098& ()-6g| [: vUA10
01098& () -, -1098& ()- f,10% g y*- & ()- f (109& () -
EMLOYBE (XU DBIELE PGDJ@&‘ (fprl $11@1$¥Lo VEUHIGVRBR: Sy T8 0YS&D (L PP to6
1098& ()- 341098& ()-OK|[:bU4l0 @LO%E ()- ~109%B& ()- -10%& ()-

110968 (3t MATOYERRera e Insoladile Badrrials guge ()ilteaepkoff.
L109%& () - @&31098& ()- S 109& ()- @OWE& ()-sv|[:bU4l0 f,210%& ()-  (
1098 () -the SKopgsIY Jias daistddged pfLasidess ¢Juced UG YYe * RNchLHED
1096& ()-10$10$10$ F: 1098& ()- @10%& ()- fL6-109%& ()-

S3410%$& 95 Mije sl G sollatdb&ng) pur i ¥168@8y (9ol w0 W& ofjat o JrR%EEY On-
10988 ()- GLOYB& ()-VY|[:bUs10 $10%& ()- S10% & ()- S1098& ()- "~ 1098& ()-
& 1098$& (9115¢d 098K (Dex&Ene[ebhilOaceta0esd/1) - to0Y0esE the BitaR0%S&' () -
,S1098& () - *1098& ()- &10%& ()-.1d| obU410 1098& ()-10$10$10$ yF: 1098& () -
S8510%$& ¢mphBridIsE,’ 4 ) ye BAAOUB&NES r 6V L e b4 10551085&60) 5310%8& ()- S
S109$& ()- @O0%& ()- @O0%& ()- GLOYS& ()-D/[:busl0 , 9! 109%& ()-
10%6& () -'H @Y OMHEz, dfOMB&S(:) - 910%& () - s10%& () - 1lu|[: bU410
f,, MOY%& ()- S9*MLOY%S& ()- S3(1098& ()- f,&10%& ()- $ 109%& ()-
3"10%& ()- R 4330.60(4H,4d0% B.58(1H, m), 3.95(3H, s), 4.12(2H, d,
J=7.3 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, 2.2 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, 4.48 mmol) in
N,N-dimethylformamide (10 mL),
4-bromomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-
methoxyphenyl) -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 chromatography on silica gel (hexane/ethyl acetate=3/1) to



|0 1098& ()- f8yl1098& ()- L6109B& ()- Y41098& ()- 01098& ()- .109%& ()-
T ol e"bA410$ ?2!1098& ()- 109 ()- !'1098& ()- GLOY& ()-
S10%& ()-10$10$e" " " #9##$| [ A410$  *! 1090N&' () - *!10%& ()- $", 109 n& ()-
$", MM0Y$[& ()- 10%& ()- '10% & ()- $TIES$S$$W U410 T1098B& () - Z109%B& () -
1098&' ()-10$10$10% \ *!1 10%& ()- \*! 1088" & ()- 990004 &4&| [ 1 VU410 9109%& () -
1098& ()- 109%& ()- &QALOYBE& ()- '1098& ()- :10%& ()-4&MR&E& M n' | [:vU410
*10988& ()- @B(10%& ()- S&I0%B& ()- S&$10%& ()- S3"10%& () -

MLOYS$& ()-n'"'"'""" (|[:vU410 f 810%& () - Lelo%s& ()- F4109%& () -
@10%& ()- LO' 10%& (1 1098& () - ([ (V(T(M(_(e(((vUa10 4109R & () -
| 109%R & (yiebpoviRest{y e 1008PRIT Q@ﬁmb@ow - RAC /’SSSJB(J)QJ(‘%(@)-I%% Y97 vua10
fA@OMR & ()- '109R & ()- SI0OMR & ()- SI0OMR & ()- 109 & (
109R & () 6158%V+q+@ | [:vU410 S, 2@ 109%&R& () - (s!1096& () (s!109R & () -
, 10 & ()- &910%R & ()- SIOMR & ()-@,,,,,,,,vU410 10%&$&& () -
F1098$8&' {1 -Ns® 1 00@R$8A, (JPADRSIOR 10R yl: 10%R & ()- S, 2@ 10WR & () -
- T./1,0][:vU410 ;2109%& ()- 90010%R$&&' ()- @L10YR$&L' ()- s!109&&& () -
s! 109R$&&' ()0.44+00%0 &21) -m), VQRISOTEIONVIDONY41D. 41 1088&' §) - LLOBEH)) -
Z1098& () - 1098& ()-10&G8108G&10&GE& ; 210%RG&&' ()-001=1x111|[:vU410
S&10Y$&' () - WBLOYSEL ) 2H ADYE& ()8 HS10YB&B()1H, 10%5&=T)8 Hz), 3.94 (3H,
1098&' () -12-292H2u22| [ : vU410 , & 1098& ()-  9%10%& ()- 3"10%& ()- @
109B& () - A40YBE. (P{2A0YBL (F7282833041[ DX WAE) dtf 8T8BS&!, (B~ 5f HEI0YBE' () -
@t!'10%' ()- @t!10%& ()- 3 9*10%& () -
F(YL10%8& () - D404e4fi4ah4444VviIdiLD 7. 5K00BE 6) ; LOYBEK) doGLOBE. 4) -2.2
1098&' ()-10$10$10$ S: 1098&' ()-4j 56: 67R7A7|[:vU410 S20109%& () -
, S1109R& () -uM s! 1098& ()- ,s!10%& ()- ,s!1098& ()-
+t 109M$N& () -~A7777778w88vU4A10 t! 109 ()- Jt!1098& ()- Z1098& ()-
1098& ()-10s$s10s$s10s$s h4’ 1 10%$s&' ()-88999m 6; | [:vU410 9*L! 1098& ()-J
<"M 10%W& ()- , !1098& ()- t!109F& ()- Dt!11098& ()- t!110% & ()- 6;Q

[<\<]<A<3fcgygﬁ%gag;g%&%@& ()- s10%&$&& ()-10$10$10$ R 9*L! 1098& () -

\/\9*|_l 10% & () 9*L' 109 () -c<<<5=>>>|[:vUA10 5 "1109%& ()- D

TT109EHE () - 1 Q%% (3= -
310%&2%& ()- > ’78’7 %Mde? C)f’oo gl -1 &$8?108?$8;fllo%?$? :
I 10% UYEH & ) 0 T1109R\ &&'
@229 Fé:}lg %%é%%% &&I&pﬁ id %O{Gg&/g-é&(ogn)e m ()-
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 (1.39 g, 2.77
mmol), and the mixture was stirred at room temperature for 30
minutes. The sclvent was distilled off under reduced pressure,
and toluene was added further, followed by azeotropic boiling.
The residue was heated at 190 to 200C 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



1098& ()- 1098& ()- @OYB& ()- 310%& () - 9At AAAAAB]| [ : dX710 1098&' () -
81098& ()- '109$& ()- 1098& ()- SF1098& ()- @O0%& ()-BSBeBBBBy(C|[: dX710

J 110988 ()- & 11098& ()- 3( 10%& ()- & 1098& ()- &$10%8& () -
"1098&' ()-yCCC=Di Oj DkDl DnD| obU410 109$&' () - 10$10$10$ fl: 1098& () -
SS810%B& ()- S96109%& ()- ,t!109%&' () -40OqDDDDDE| [: bU410 z109%8& () -
y1096& ()- 1098& ()- 1096& ()- 1096& ()- GLOYE ()- ETEEFf FFF| [ : bU410
S@10%& ()- @$10988 () - S3"10%& ()- & 109 ()- & 109& () -

Mo%& ()-F G XA GGH [:bU10  Y410%& ()- S210%& ()- LO 109%& ()-

F. 10988 ()- & 109%& & ( &109B& % GGH<H=H>H’>H@1DHVU410 GLOYS&' () -

1096& () - 10$H0%10%- 220%8&’ £)» 78°20%& @yl» J=12.4, 2.2 Hz).

L6t ! 10958 () - DHaHyHH VI m | [: vU410 snmm@&(y S109%$& ()- S10%& ()- S
1096& () - ~109& ()- 109& ()-m 111JJ3J|[:vU410 3"10%& ()- 3 @
Y109%8$&' ()- 9t 1098& ()- 3- 109& ()- 109%& ()- 10%& ()-JJIIKK KK|[:vU410
fF. 10968 @)- Prepadubdon) 0f9* 10958 ()- F(109%8& ()- @L0%& ()- 9%

10%$8& () - KLLULj L] L} L~LL| [ NA41010$10$10% : 10%& ()- L6109%& ()- 3410%& () -
Sf21098& () - 2-oyr0%es oy U HINNN| §= NAEI0LDr o 10%eSE Y yphe PR 49 3~ s
109 $& ()-: 109%$& ()-: Z109%$& ()- s10%$&' ()- NxCbPPPPPPPVU410 Z109%& () -
S 109%$&' () hydadbeybldpyd) PO ri)da ZiB-I3Home$ & () -
$ 110%.x3L& ()-P QQQCRRS| [: vU410  s!10%&' ()- s!109%& ()- @ 10%I$d&' () -

, 10988 ()- 109810 pwihgl BUB&pE)ocBSATEFETTET Bl e 1U@YHE () - GLOYBE () -
109$& () - 10i g#i 10i g#i 10i g#i 4 110% g#i & ()- Ds! 10%& () - TUNUUUUU| [ : vU410
1098& () - 421Q%b& rox yERHRA ) (D2~ Sch@¥b& o)1 me t KEAXES (3—fluoro-4-

1098& () - WZVWW| [ : vU410 &$&I10%& ()- 910%& ()- &109& ()- S 910%& () -
S3109B& ( jre thb 'e&))ylvor\ém&y&@éia[uml%newzalso‘%éé%dt)ed J4L O ) the

21 10988 ()- 010988 ()- . 10988 ()- 3 &10%B&' () - XOOXXXXXXYV U410 @O0%&' () -
f310%& (k4 thEOUBK hndlté%& ol H91 0%, SGLOMBE 9)-.Y+Y: YOYYYY| [:1vU410 3

, 10988 ()-  &Y109%& ()- 3 10%& ()- 3 f109%& () - 31m@&(y

910958’ ()4@(2@{{R bbby V4&8cy /é)% 1098& ()- fL*1098& ()- SF(10%& ()-

10988&' () - 9$10O & ()- ""T109& ()-[[[[[\4\5\]|[:-410%

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 Hz), 7.02(1H, dd, J= 8.5,
8.5 Hz), 7.50(1H, m), 7.52(1H, s), 7.60(1H, dd, J=12.4, 2.2

Hz) .

5) Preparation of

2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4- (3-
methanesulfonyloxypropyl)-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, CDCls3)d :

0.44-0.51(2E, m), 0.51-0.60(2H, m), 1.41(1H, m),



| ' 109%& ()-  f8YL0%& ()- " 610%& ()- FA4&10%& ()- &0gl0%& () -
 f1098& ()- 5\6\7\8\<\b\\\bA410$ 10%R$&&' ()- 10%8$&& ()- 109%83&L () -
Z109R$&&E () - S10YR$&E ()-10$105\\]1+]h]]1]|[: A410$ @BL0YBRI&L () -

@D 1PRERSEE () - @B3L0YRS$&EL () - ~ 10%RS&E. é‘% 1098$&& () -

s! 1098$8& () -1]1] 78" A [: A410$ 3(L! 1098888 ()- , &L0%E$&& () -

9$10%R$&&' () - 3"Z109R$&&E ()- , 109R$&&' ()- 9' 109&$&&E ()-~""_3_m | [: A410%$
Sl 4 1098$&& ()- SfF2109R$&&E ()- 90 109R$&& ()- F.10%8$&& ()- @ 10%R$&&' () -
O*L1 1098$&&' ()-__ ~ " "1 % vU410 GLOYB& ()- 1098& () - 108$810&$&10&$&

Y: MLOYBS$&E, (- @B10YEILEL () - SS6SIOMLSEL () - % 1‘]? q " L] y4a10

51 10088 () 2 10vek 25 14E MDoak 0 1201 0beeiT]. 1 Hohmed¢ b ) 1),

:1098& () - a2aabSbb|[: vU410 g&%0%$&'(%- S&lO@&&iﬁﬁ- s! 10%&' () -

s! 10%& ()- 3nbodx (9)-r GLOSBLH) dbdTé @R [ : 4P o6 ooe I Fiz) /
3410%& () - 010%& ()- -109%8& (3- S, 109%8& é) - S*109%& ()-cccceccecedvUalo
C11098& () - F1O04KH( [Ad,1098&5¢ )8 1DHE0$ 1054 (WNIDO@&B(-%-HZ)I 7.53(1H,
S8z109%& ()-d@ddddde| [: vU410 , 310%& ()- ,, 1098& ()- MLOYBS& () -

1098& ()- 109868 ()61 MHOUE (J=bPebee2$? |[FzWU4A10 fL$ 1098& ()- F"10%& ()-
8109$& ()- !10%8& ()- , @10%& ()- ,91098& ()-$f7f ffffg|[:vU4L0
S0109%8&' ()- Y.1098& ()- S, 109%& ()- L*S10%& ()- F(Z10%& ()- f@&

1098& () - g- gqggg/ hOh1h2h| [ NA41010$10$10$ : 10%8&' ()- , 81098& () -

, S610%8&' ) - Prégana®&on) o fS2MLOYBE' () - 2h3h7hnmhhhh| [: NA41010 M 109%8$&8&' () -
1098$8& () - ! 1098$&& ()- @ 10%R$&&' ()- FLOYR$&& () -

1098$&E ()- NLOYRS&E ()- " 109RS$S&& ()-j!jj akkkk|[: NA41010 2109RS$&E& () -

- 1098$&&' () - 4+#EOURIE&E -l pe r@ 1098 && o)yl 1 @HOYESE&a(z)in-3-one
L109%&R$&&E () -Kkk4l A TT111|0obU4l0 s10%8& ()-10&$&10&$&10&$& 3: - 10%RS&E ()- 3

, 810%&$&&' () - 6F30VES&EG(LhedpOUEE&ETE) off| ERENPNE| L:(004]0 "t!10%$B& () -
&10%$& ()- D !10%& ()-4 “110%& ()-4 !10% $& ()-4

GLOYS&' () 20PppFade ?gin@ VWA EO (GLOYBE&E-1)-mesn bRYBBEA V1) ~LOV#BLOV#10V#
W!10%W#& ()-& *110%& ()-& *!109%& ()-&tgfqqqr!r-r|[:vUW410 : 109%&R$&&' () -

Nnow&$&&fﬁéthaﬁ@%@§§&h§lox§propyl)—2H—pyridazin—3—one and

l-methylpiperazine were reacted to yield the title compound as

a yellow oil (yield: 62.0%).

'H NMR (400MHz, CDCl3)d:
0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m),
1.90-2.00(2H, m), 2.45(3H, s), 2.50-3.00(12H, m), 3.94(3H,
s), 4.08(2H, 4, J=7.3 Hz), 7.02(1H, dd, J=8:5, 8.5 Hz),
7.48(1H, s), 7.50(1H, 4, J=8.5Hz), 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-



1098$&& () - , 109R$&&' () - @LOYR$&&' ()--r<rgrrrrs|[:vU410 "109%R$&&' () -
, 10%8$8&' () -  109R$&&E ()- F 109%8$&& ()-  10%R$&&' () -
10W &8 ()-s\sysss3tt|[:vW410 3. nlO%R$&E ()- ,, nMLOYBP&E () - & 310%&R$P&&' () -
VR$8&' () - &10YB$&L () -
$ '10%&$&& (0)- tt#u\uhumuxuyuzu|[hm410f§ﬁ$&10&$&10&$& Y: 1098$&&' () -
@BELOYRSEE' () - FA109B$&E ()- @Z10YR$&E () -
, 90109%&$&&" () - zu{uuuuuv| [: NA4A1010 109%B& ()- QglO0%B& ()- t109%8& ()-
é(l)g/%;&(%; Gloiyﬁg(y&-()lows& ()/$vvavvvw| [ : NA41010 10%& ()- @O%& ()-
' , 1098& ()- 10%8& VWK =X NA41010
(1098& ()- @& 1DIBROTS-n&tRod oY) /%W% V\%}n % f[y$& () -
@10%& ()- jx}xxlyKy{y|y}éby|[NA41010$10$10$ 1098&' () - y81l09%B&' () -
LO1096& ()- F.:HOodERN{nd m%@ﬁwreywy%ﬂnﬂteluhlom & 1098& () -
110%& ()-@ ! 10%R&&' ()-@ ! 10983&8& ()-@ T109% $7 & )
S109R$&&' 2ycy ¢} opFodyvatbyZ16968- £l uorovganerhoaypbenys) whg! (200t () -
& 109R&& ()- & 109R$&8 ()-}y~~~N[:vU410 s!10%& ()- s'lo%s& ()-
1098& () - memw&sg;fonyloméppymFzﬁ%&ré)iawm@eon@owd& ()-
Z109R$&& () - S109R$&E& ()-101010 S8@LO%E ()- y* 109%& S) F-G[: vU410 Q@
1098& () -AomaOB@SERI hp- wesk10e8&&e() to, yaeldughe( Litlel compeupy gs a
| 1098388 ()- 9| WUAL0 s! 109R$8&' () - @ FL098$&& () - S109%&$&&’ ()-101010 @
1098 () - YAl @DwlpsH&et) {VEELH:vE410%) 5! 10%R$&&' () - $:10%& ()- }/$:10% %
& ()- s!109%8$&& ()-@W! 1098& ()-@ s! 109%R&& () - @s89: ; <@U410 :: ! 10%& () -
GLOY®$9& 1p) -NMEPIOGDE: ()cdO$LGS10$ R s! 1096& ()- ,s! 1098&& ()-.z|[:vU410 :
| 1090$9& () & 10%& ()- t.109& ()- 1090$9& ()- 1090$9& ()-
:110909$9& ()o RaST0VED NAM104099309910980 (RBLORDI&L( 1o (3HE1IAYS ' & () -
f10()/<9$9&' ()- D% "109%& ()- 1 10999&' () - &YW &*| [ : NA41010 @L0%R$&& () -
 10YR&& () -2 . 5 4098F8E M) -mMLOYEHEED (906 (ZHOIRSAL ()9 (6H, s), 3.03(2H,
S109@$&& ()- (t][: NA41010 "10%R$8&' ()- &$109B$&E ()- S&IL0UR$&S. () -
@0%&$&& () -t o-gPRIEY ()3, @LOHESES, (1~ da\v RE, NAG 104D, B )10 1H),-
1098$8&' ()- f, @OYR$&&' () - *@ 1098$&&' ()- (gl0%R$&& () -
, 81098$88! ()a&hl §bp4d0 819%?%9& 0). 53068481085820488128, 10%88&4&H( ) dd,
Eg%gg«?% ()- 3; é&%&$&& (0- $210%&$&& ()-"|[:bU410 S 1090$9& ()- S
% 090$98& GLOY9$9& ()-0| [: bu410
M 1008505 (fl%ﬁb(yégi&,ﬂ%_ 9$9& 1k, S1C ()- ()-0l[:

IR (Neat) cm™: 1649, 1608, 1524, 1288, 1122, 1022, 76l.

Mass m/z: 359 (M").

Example 213

Preparation of _

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

- (1l-piperazinyl)propyl]-2H-pyridazin-3-one
1) Preparation of

2-cyclopropylmethyl-4-[3- (4-tert-butoxycarbonyl-1-

piperazinyl)propyl]—é—(3—fluoro—4—methoxyphenyl)—2H—
pyridazin-3-one

Following the procedure of Example 1(10),

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



, 10999&' ()-  ,10909%$9& ()- &&1099$9& ()- S, S1099$9& ()-0l _|[:bus10 fS2
1099$9& ()- fLO 1099$9& ()- 3. m 1090$9& ()- ,, YI0%®$9& ()- 9* 109®$9& ()-
(M L090$9& ()-_"OPQRS| 0bU410 s109&$&& () -109$9109$9109%9 F: 10909$9&' () -
Sys®om$9& ()- f 6 1099$9& ()- yY410903$9& ()-SW'|[:bW410  t! 109%R&& () -
t11098$8&' ()- M 10%& ()- 10%&$&& () 24909R$&& () -
GLOYRS$8&' () - LX<=>?@ obU410 10%$& ()- 108&&108&108&& n 409! 109%&&&' () -
409! 1098&' ()- .!10%8$8&' ()- :t!10%& ()-@)|[:bUs10 | 10%& ()-
Z109%8& ()- 1098& ()- t!109%& ()- 1098& ()- Z109%& ()-J a|[:bualo
1098& ()- S 1098& ()- f109$& ()-_ S3109%8& ()- @OYW& ()-
S1096&' ()neErenesaibonyloyypugryl) -28-Ryyicdegenrp-oge andugerybutyl
8109%8$&' ()- $&109%& ()- 109%& ()-3]12|[:-410%$ @BMIOY& ()- 9610%$& () -
34’ 110968 {Pipe pandBEcéybogPlov@aNeye Beactodplo( yieddsosheasigde
, 109R$&&' () - @OY&I&EL () - @OYERS&E ()- GLOYRS&E ()- s
1098$8&' ($omOSI0SVAE: MdF6Blow giDVRSEELA) - 76. 209RS&E' () - 10%R$&&' () -
D 1098$&&E () -, 10%R$&& () - @BLOYBS&L' ()-*PK| [: A410$ fLO 109%R$&& () -
SF. 10%&$&8% (MR (4 0OMIDBREDE)H S : " ! LOYRS&E () -
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-(
l-piperazinyl)propyl]-2H-pyridazin-3-one
Following the procedure of Example 20,
2-cyclopropylmethyl-4-[3~(4-tert-butoxycarbonyl-1-
piperazinyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -2H-
pyridazin-3-one was reacted to yield the title compound as a
yellow oil (yield: 78.9%).
'H NMR (400MHz, CDCl3)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=7.3 Hz),
7.01(1H, dd, J=8.5, 8.5 Hz), 7.45(1H, s), 7.48(1H, d, J=8.5
Hz), 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").



109R$&E ()- MLOYRSE&E () - % | [ NAA1010&$&10&$&108&$& F: 109RSE&E () -
, 8109RS$&E ()- f 6109R$&E ()- fY4A 109RS$&E ()- SS2109%R$&E ()-$V|[: NAA1010 3

109Q$9& ()-  109@$9& () - 1099$9& () - MLOY®$9& ()- F1090$9& () -
*10W$9& ()-GO | [ NA41010 S91090$9& () - 1099$9& ()- 1090$9& () -
1099$9& ()- f109@$9& ()-  1090$9& () -2AL[: NA41010 ,, 1099$9& ()-

& 1090$9&' () - S&IO0YV$9& ()- S9% 1090$9& ()- f3" 1099%$9& ()- S@
1099%$9& ()-, R [: NAA1010 S8S 1090%$9& ()- L6 1090$9& () - 341099%$9&' () -
@Z1099%$9¢&' () - 901099%$9¢&' () - 3. 1099%$9& ()- OvU410 1090%$9& () -
1099%$9&' () - Z109®3$9&' () - ~310903$9&' ()-109%$9109%$9109%9
| - 1099$9& ()-OL'r|[:vU410 f9l0%0$9& ()- S 1090$9& ()- S1099$9& () -
S1099$9&' () - S1090$9& () - 1090$9& ()--Y|[:vUA10 F , &&1090$9& ()- 3
&$1090%$9&kxamp3e 21490$9&' ()- 91099%$9& ()- 1090$9&' () -
-10909%9&' ()-YKR| [: vUA10 @@ 10909%$9& ()- 9010%0%$9& ()- 3 3. YL090$9& ()- ,,
1099%$9&' ()- & 1D¥e89&a{)on36£0%0$9& () - RESUR | obW410
" 31099%$9& () -3109%$9109%$9109%9 fl:1090$9& ()- yS81l090$9& ()- 96MLOYO$9& () -
FA1099$9& () -' +3tEyblUdtBopyle@B9&-6){3ME109@H9&-pLthoxVPURBI&) CH-[3
(1 10909$9& () - @1099$9& ()- Z1099%$9& ()-% | [:bU410 @ 1090$9& () -
MLOY®$9&' () - 1090%9RiPrragsih@¥®PO8bE) ] -2HO0UYSA8ak)in-3200W0$9& () - Z<|[: bU410
y .1099$9& ()- ,1090$9& ()- '1090$9& ()- %d090$9& ()- @1090$9& () -
@ 1099%$9&’ () - <cd2B4HFdAR1010889109$9109%9 @' 1090$9&' ()- 96 ! 1090$9&' () -
34:11099%$9¢&' () -

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
(yield: 83.1%).
Melting point: 174-178°C
'H NMR (400MHz, DMSO-d¢)5 : |
0.39-0.45(2H, m), 0.45-0.55(2H, m), 1.32(1H, m),
2.00-2.25(24H, m), 2.62-2.66 (2H, m), 3.20-3.85(10H, m),
3.90(3H, s), 4.01(2H, 4, 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]—Z—
cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-
pyridazin-3-one

Following the procedure of Example 1(10),



, 2Z1099$98& () - &091090$9&' ()-459S|[: NA41010 ,10% $° & ()- @0% $ & () -
@O0% $ & ()- MO% $ & ()- 2Z10%$ & ()- 9nl0% $ & ()- (=0 [: NA41010
910% $ & ()- 310%$ & ()- y, 10%$ & ()- &10% $ & ()- 10% $ & ()-

1098 & ()- #dp|[: NA41010 S2:10% $° & ()- @.10%$ & ()- @D 10% $ & ()-
@*10% $ & ()- @t!'10% & ()- @t!10 § & ()-pl 0bU410 9NML0% $" & () -
10°$°10°$°10°$  :glo% $ & ()- f810%$ & ()- '610% % & ()-

Y410% $" & ()-[|[:bU410 10%$ & ()- 9110% $ & ()- :!110%$ & ()-

110% $° & ()- 10%$ & ()- GlO‘V$&() K [:bU410 S10% $ & ()-

S10% $ & ()- S10% $ & ()- f10% & 10% $° & ()-.10% &() +7 | [: bU410
0f 10% $° (Wclwéﬁ)@ywefhylrfod@ﬁ VOFO~&™ g\@d;g@xgpp)enyu 0% H3¢ () -

10% $ & ()- D [NA41010°$ 10°$°10°$ SF:10% $ & ()- ,8L10% $ & ()-

9610% $* guefhanapnifonglexypropyifoRd-gye)dagiprB-RAS16I6 10%BNE () -

' 109%vBME () - @ 10%VBME () - @O%BME ()- @QO%EBME ()- L10%B& ()-!1]|[:NA41010
@ 109VBMRA L pEh e 0D Ne' FRredsea0vREMES (Yield10%VEMEE X§ -contmumdNg: (3 -
1098 ()-!-<|[:NA41010 @B10%EME ()- 96: 10%BME () - 2Z 10%BME () -
010%VEME Yll@n. 60WVBNVREelY: GBLOMBME () - <mopqufvU410 s! 109BM () -

s! 1099& ()- GLO%BME ()- LZ10%VvBME ()- 10MSMLOMBMLOMBM

Y: 1090vBMR i )NnH [ 4 0034110, CHELOBAE () - (! L0%BBM () - 1098& () -

&109%VBME ()- 1s!1098& ()- s!109%WME ()-[>vU410 s' ! 1098$&& ()- "10%R$&&' () -
S1098$&& () -A0AMAONMLOMY 1) 100ABB-0) 60 (A 10YH&L( X1 (2H{| fNA41010" 10" 10"
1s110% & ()-- s!109%R&8& ()-- s!109%8$&&E ()-- ! 109&' ()-

“110%Ry! &&' (2:)oPR[20lMBHOR), 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, 4, J=7.3 Hz),
7.02(1H, dd, J=8.5, 8.5 Hz), 7.53(1H, 4, J=8.5Hz), 7.60(1H,
s), 7.62(1H, dd, J=12.4, 2.2 Hz).

IR (Neat) cm™: 1645, 1602, 1524, 1288, 1123, 1024, 756.

Mass m/z: 400 (M'-CH,OH) .

Example 216

Preparation of

- (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
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 yellow o0il (yield:

67.8%) .



10% $° & ()- 10% $" & (

)- 10%$ & ()- S10%$ & ()- Z10%$ & ()- 910% $ & () -
Jb| [: NA41010 S"1o%$‘&()- S 10%$ & ()- "110% & ()- “110%$ & ()-
Y109 $ & ()- yz10% $ & ()-( {|[:NA41010 &010% $ & () - . Y10% $° & () -
y, 1968 & ()- *10%$ & ()- (10%$ &%-Y
S$10% $° & () - He| [ NA41010°$°10°$ 10" $ 28Y: 10%$° & ()- f@B10% $ & () -

8&6L10% $" & ()- 3410% $ & ()- ,2t110% $ & ()-"-BT|[: NA41010 10%VBME () -
10%VENE () -  1090MS ()- Sf 109BME ()- SLOWBME ()- ' L109%6& ()- 8| [: NA41010
S&109VBME ()- S&$L09VBME ()- 1098 M& ()- 109BME ()-  L1O0%VBME () -
f 109VBME ()- 85| [: NAAL010 FA- 10%MBME () - @LOWBME ()-  90L09BME ()-
3. 109VBNE NMR (SLOMBRA/ENEIGL:) 8 S3( 109MBME () - <yvUA10 F1090$9& () -
*10909$9&' () - LOMBMLOMSMLOMSM | : nLO%VEME' () - f 89! 10VBNE () -
L6109%VEME' ()0-.&B{0 \VAMEG, 10%FDE Q)0 . B00AHI&A)() -1 4 LOYBSIR! A ) -
MLOYO$9&' ()- 1090$9&' ()- '!1090$9&' ()-$g||[:vU410 Y "1090$9& () -
£ 1090$9&’ () -1 F0MASES (I8, n$l020$9&2( B0 (1BY0SDL 1 )87 1TV IER- S| HZVWA10
 11099$9&' ()- , s1099$9& ()- *1090$9&' ()- Y (1099%9& ()- &&10YO$9& () -
$3109@$9& ()34 (3H41689$94 YO Gl OUDSOL I~ 3ALOIDBIRL (}H, IBLOTBBI& ,( B~ 5
341099$9& ()- 2MLOY9$9& ()- &0109@$9& ()-j O bA4109%9 al 109B& ()-#
1 10909&' () - #72 l001’<9$9&1(-1), -, \THRISS8HE) 5 #7 . A0V 6) - 10959 109 SHUNOPUZU4]0
s! 1009%9& ()-& :  109%& ()- 10$10$10$ ) 4M 1096&' ()- 2" 1099$9&’ () -
1 109%0x! 9& ()2 HWHA): yU410 & 1099$9& ()-:: ! M 109 ()- | M 10%B& ()-
1109939& ()- :s! 1098& ()-& s!10909& ()-&WUAL0 &1090$9& ()- MB10% & ()-
10%6& (ﬁR@{@&é@ﬁl&%ll&Biﬁ)%Sdéas, 188 4090988 ()12l HI[ 2y V4D 3, 760.
@ 1099$9& () -M MM 1098& ()-' M 10909& ()- M'1090#9& ()- 1098& () -
1090$9& 1¢d s Tuy)41033 L 1OUB& () - L1 1099 9&' () -
1098&' ()-109$9109$9109%9 A s! 10%9$9&' ()- A s!10% & ()- uP|[:vU410 \
1$1 10968 ()- $! 1099\ 9& () - $! 109039& () - 10%B& ()- ' 1090$9& () -
L! 10999& ()- tuvw{8ovU410 "10%R?&& ()-- i "1098$&&' ()- -
s10%0$9&’ £ ,31(195;;0%% L6M 10988 () -
L6M 109098 ()= 06st uv| [NA41010&$&10&$&10&$& 4s! 10%8$&&' ()- $M 109R7#&&' () -
$M 10%R$8& () - %%%gﬁ@@@%g R "10%:& ()--vz|[:NA41010 y. 9* | 109B& ()-
s! 1090$9¢&' () - srf D9& () - S!1090$9& ()- !109%0$9& ()- ~1098& ()-JvU410

VI0WI9E () MOIDSOR ()en FLOUPPOR ()1 03088998 hy 108593099900859-

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 slightly-yellow crystalline powder (yield:
70.6%) .
Melting point: 183-185C
'H NMR (400MHz, DMSO-d¢)d :
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(1H, s).

IR (KBr) cm™t: 3437, 1648, 1608, 1526, 1273, 1122, 1021, 762.



1099%$9& ()- F 10993$9&' ()- &10903$9& ()- yz109@$9& ()- yl09@$9& ()- f
1099%$9& ()-,\I X| [:vU410 3.109%9%$9& ()- " 110909& ()- " 110909%$9& ()- Y
109Q$98& ()- F &1099%$9&' ()- Y z10993$9& ()-J| [ NA410109$9109$9109%$9
|1 0UO$9& ()- 961090$9& ()- 4M 1099$9& ()- , 210909$9& () -
&0Y1090$9& () - 1| [: NA41010 109@$9& () - 2H4 z1099$9& ()- 3 31090$9& ()- 3
1099%$9& ()- F1090%$9& ()- "~ 1099%$9& ()-1]z|[: NA41010 y3"1090$9& ()- v,
1099%$9& ()- & 1090%$9& ()- F z1090$9& ()- 1099%$9&' () -
L1099%$9&' ()-=H o| [ : NA41010 LOy1099%$9& ()- 3. F1099%$9& ()- @ 1099$9¢& () -
(1099$9&' () - y@z1099$9& ()- y9$1099$9& ()-3j|[ NA410109$9109$9109%9
: 1099$9& ()- f8:11099%$9& ()- ~61099$9& ()- F4& 1090$9& ()- F
@1099%$98& ()-.T| %NA41010 8109F&' ()- &10%& ()- 1099%$9& ()- M!10%& () -
1 110999& Referanydal (Exampghej k| obU410 1098& () - 109$9109$9109%$9
3.11099%$9& ()- ?23.110% $& ()- " 1099@& ()- " 1099$9& ()-ko{|[:bUsl0 F
1096& ()- Y 109883 ration 00883 ()2, -dDoBROrPPhenpipal (propanol
F109%$& ()->x1|[:bU410 y109%& ()- 109& ()- 109& ()- mO%& ()- @
1096& ()- ! 10%#8ethaiesC fondtd10 &0S 10%& ()- . 10%& ()- F &10% & () -
F &10%& ()- $:10%& ()- y 109%& ()-}%hij| [ NA41010$10$10$ yY: 109$& () -
yS810%$& 1) -PREpAOMERON) of BURQUBR, 6} icRlbDMB&pmanE] NA410109$9109$9109%9
"SI 1090%$9& ()- M 1090J#9& ()- M 1099$9& ()- 1090$9& () -
" 109&' () - 0j | [ TN 100 109 & f{ )2-, 6-HIUPR (Job MR H{Yde 1OPERE ™g),- 2. O
F109$& ()- 10%& ()-@|[: NA41010 | 109%& ()- F109%& () -

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 was
stirred for 2 hours. A saturated aqueous solution of ammonium
chloride was added to the reaction mixture, followed by
extraction with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate and then concentrated under reduced
pressure. Further, the residue was purified by chromatography
on a silica gel column (hexane/ethyl acetate=50/1) to yield the
title compound as a colorless syrupy substance (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)-1l-propanol
Lithium aluminum hydride (98.8 mg, 2.60 mmol) was added
to THF (5 mL), and under ice-cold strring, a solution of ethyl

2,6~-dichlorocinnamate (319 mg, 1.30 mmol) in THF (5 mL) was



109%8& ()- 109%& ()- 109%& ()- 10%8& ()-SngE [: NA41010 0s109%B& ()- . 1098& () -
, 1098& ()- *109%B& ()- :110%& ()- :!'109%& ()-GSb| obU4l10 10%$& ()-10$10%$10%
Fryl0%& ()- @BLOYB& ()- 9610%b& ()- 34:10%& ()-7|[:bW10 10%& () -
sI1®& ()- s!10%B& ()- F 109%& ()- 3 yl0%& ()- F109%& ()-7u+7|[:buU4lo
(:1098& ()- #1098& ()- !110%& ()- 1 & ()- 109%8& () -

109%& ()-7Fw>| [: bU410 3 4& 10%& ()- 2S10%& ()- Y 010%& ()- .ylOovs& () -

Y ,109%& ()- Y *109%& ()->vU410 L109®$9& () - GLOW$9& () -

T10993%9& () - 10$10$10% @B109B& () - &M 1098B& () -+P\ k| [:vU410 3 1090%$9& () -

3 1099%$9&' () - 91090$9& ()- SELOYW$9& ()- f 1090$9& () -

f 10990$9& afdsf[ dyorwdse+10FPhgorigture yespdlen) STirgeghbdd @ROTF 1099$9& () -

3 Y1090$9& ()- | z1099%$9& ()-$M|[:-4109%9 F Y:10%9$9&'%z- @B&LOYO$9& () -

41099%$9¢& terperhtovesder( PO pdn0¥e$9s A) smalloweeuet lf=ex Isad1oeged

@0Y®%$9& () - 1099$9& ()- ' 10909$9&' ()- GLOYO$9& () -

S 1099$98& &Ppue08$HODSOKIT 0A4ADOSH 1 fim OUIHORI Jas ADIO$IL the reanVFEoL () -

z1099%$9& ()- MLOY®$9& ()- 10903$9& ()-D[: A4109%9 . 1099%$9& () -

, » 10909$9&( kL uf20Y98dROYEd By rhiiribe&el) anh$d0o0$IRaA¢) es fun CHBIFRR ) - /
Subsequent to filtration through Celite, the mixture was
concentrated under reduced pressure and further, purified by
chromatography on a silica gel column (hexane/ethyl
acetate=10/1) to yield the title compound as a pale yellow
syrupy substance (yield: 46.9%).

'H NMR (400MHz, CDCls;)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=8.3 Hz), 7.27(2H, 4, J=8.3 Hz).

3) Preparation of 3-(2,6-dichlorophenyl)-1l-propanol
methanesulfonate

To a solution of 3-(2,6-dichlorophenyl)—-1l-propanol (125
mg, 0.61 mmol) and triethylamine (123 mg, 1.22 mmol) in
methylene chloride (3 mL), methanesulfonyl chloride (105 mg,
0.915 mmol) was added under ice cooling, followed by stirring
at room temperature for 2 hours. Brine was added to the reaction
mixture. 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 chromatography on a silica gel column

(hexane/ethyl acetate=10/1) to yield the title compound as a
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Experiment 1

Inhibitory Activity against Interleukin-1B Production

HL-60 cells were cultured for 4 days until confluence on
RPMI 1640 mediumwith 10% fetal bovine serum (FBS) added thereto.
The medium was centrifuged. The supernatant was discarded, and
the cells were then suspended at 1 x 10° 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
at 1 mL/well to a 24-well plate. A sample compound was added
at 1 uL/well, followed by culturing for 3 days. Three days later,
the amount of interleukin-1f in each culture was determined by
ELISA. Each ICso 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 Table 1.
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Experiment 2 (Water Solubility Test)
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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
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Having described the present invention, it will now be

apparent to one of ordinary skill in the art that many changes
and modifications may be made to the above-described
embodiments without departing from the spirit and the scope of

the present invention.
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f 8109R$&&s (D st 1 6utO8BSERNYL ; 21098S&E () - Y9I0109R$&L () -

'11098$&8 () - FDA410&1$&  gl09%R$&&' () - 109%R$&S () -

R? and R® each independently represents hydrogen or an

alkyl, hydroxyalkyl, dihydroxyalkyl or alkynyl, or R? and R’
are fused together with the adjacent nitrogen atom to form an
optionally substituted, nitrogen-containing, saturated
heterocyclic group;

X, Y and Z each independently represents hydrogen or
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 R? and R® are not hydrogen or the
same C1-C3 alkyl groups at the same time when R! is a benzyl group
or a C;-C3 alkyl group; or a salt thereof

2. The compound of Claim 1, wherein R' is optionally
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90109%8$&& () - [ bA410&$& ! 10%& ()- f31098& ()- f10%& ()- Z1098& () -
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1098$8& ( href dDMRIBFPen FenIYRSEE 1)) gLOUBFER (NG 6YIOWRSEE [} -carbon
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Y F.109%8$&& () - @: 109%8$&& () - ?opqrtxvU4l0 "!1090$9& ()- Z1090$9& () -
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igg//ggg& g) SS 1099$9& () - f1099$9& ()- 109%0$9& ()- 1090$9& ()-
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F 1090$9& () - @QlO%Qﬁg&CGEpo%nEQ%Q$%&aﬁh 1F 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 optionally substituted with one or
more halogen atoms, or alkyl, alkoxycarbonyl or aralkyl groups.

5. The compound of Claim 1, wherein X, Y and Z each
independently are hydrogen, halogen, alkyl which is optionally
substituted by one or more halogen atoms or alkoxy, an alkoxy,
alkylthio, alkylsulfinyl, alkylsulfonyl, or Cs—Ciy aryl groups
which are optionally substituted by one or more of halogen,
alkyl or alkoxy.

6. The compound of Claim 1, wherein R! is isobutyl,
cyclopropylmethyl, cyclopentylmethyl, cinnamyl,

halogenocinnamyl, benzyl, halogenobenzyl or dihalogenobenzyl
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2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(4-benzy
l-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropyl-methyl-6- (3-fluoro-4-methoxyphenyl)-4- (l-pipe
razinyl) -methyl-2H-pyridazin-3-one,

4-N,N-bis (2-hydroxyethyl)amino-methyl-2-cyclopropylmethyl-6
- (3-fluoro-4-methoxyphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphen
yl)-2H~-pyridazin-3-one, '
4-dimethyl-aminomethyl-2-isobutyl-6- (4-methylphenyl)-2H-pyr
idazin-3-one,

4~-diethylaminomethyl-2-isobutyl-6- (4-methylphenyl)-2H-pyrid
azin-3-one,

4-N,N-bis (2-hydroxyethyl)aminomethyl-6~ (4-methylphenyl)-2-1i

sobutyl-2H-pyridazin-3-one,
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H- pyrlda21n 3-one,
2-(4-chlorobenzyl)-4-dimethylaminomethyl-6- (3-fluoro-4-meth
oxyphenyl)-2H-pyridazin-3-one,

2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl)-4- (4-methy
l-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopentylmethyl-4-dimethylaminomethyl-6- (3-fluoro-4-met
hoxyphenyl)-2H~pyridazin-3-one,

2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl)-4- (l-piper
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8. A médicine comprising as an active ingredient the
compound of any one of claims 1-7 or a salt thereof.

9. The medicine of claim 8, which is a preventive or
therapeutic for a disease caused by stimulation of
interleukin-1B8 production.

10. The medicine of claim 8, which is a preventive or
therapeutic for immune system diseases, inflammatory diseases,
ischemic diseases, osteoporosis, or ichorrhemia.

11. The medicine of claim 8, which is a preventive or
therapeutic for rheumatism, arthritis or inflammatory colitis.

12. An interleukin-1p production inhibitor comprising as
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14. The pharmaceutical composition of claim 13, which is
a pharmaceutical composition for the prevention or treatment
of a disease caused by stimulation of interleukin-18
production.

15. The pharmaceutical composition of claim 13, which is
a pharmaceutical composition for the prevention or treatment
of immune system diseases, inflammatory diseases, ischemic
diseases, osteoporosis, or ichorrhemia.

16. The pharmaceutical composition of claim 13, which is
a pharmaceutical composition for the prevention or treatment
of rheumatism, arthritis or inflammatory colitis.

17. Use of the compound of any one of claims 1-7 or a salt
thereof for the production of a medicine.

18. The use of claim 17, wherein said medicine is a
preventive or therapeutic for a disease caused by stimulation
of interleukin-1p production.

19. The use of claim 17, wherein said medicine is a
preventive or therapeutic for immune system diseases,
inflammatory diseases, ischemic diseases, osfeoporosis, or

ichorrhemia.
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22. A method for treating immune system diseases,
inflammatory diseases, ischemic diseases, osteoporosis or
ichorrhemia, which comprises administering the compound of any
one of Claims 1-7 or a salt thereof.

23. The method of claim 22, wherein rheumatism, arthritis

or inflammatory colitis is treated.



