1 DESCRI PTI ON WATER- SCLUBLE PHENYLPYRI DAZI NE

DERI VATI VES AND MEDI CI NES CONTAI NIl NG THE SAME
TECHNI CAL FI ELD This invention relates to

wat er - sol ubl e phenyl pyri dazi ne derivatives, which
exhi bit excellent inhibitory activity against

i nterl eukin-1 production, have high water solubility
and oral absorbability, and are useful for the
prevention and treatnent of inmune system di seases,
i nfl ammat ory di seases, and schen1c di seases, for
exanple, and also to ﬁEdI@Eﬁg§ EE?HaJnlng then1as
active in redlents BACKGROU di seases,
for exan%flg%E THE UL SHFN‘(&P?#H%ZQNE SEte of 0% s,

i nfl I d nd ,
| chor o & *Hapit Eo I UDREAEN L6 FRR R o7 Senses,

i nsul i n-dependent di abetes nellitus, arterial

scl erosi s, Parkinson's di sease, Al zheiner's di sease,
and | eukeni a I ncreased production of
FﬁFﬁy?%ﬂklﬁETPB which is an inflammatory cytoki ne,

is observed. This interleukin-1(3 serves to jnduce
synt he§ts’ ﬁv%léﬁﬁ?ﬂﬁtﬁﬁltéwqtﬁrcéﬁ%%%? BRENY PRk zine
Eart in inflammation - |ike cqllagenase and PLA2 -
RBVE WHETT /i r‘?’thrl&ha?F]ilH&’rfareﬁFﬁlﬁ BCt ettt Hfihdlcs, vity
causes 2 nultiarticular danmage highly resenbling
?ﬁ%ﬁwaiépaeg}?wﬁ%ql%ppmoductlon,havefu4ﬂ1watersolublllty

and oral absorbability, and are useful for the prevention and
treatment of immune system diseases, inflammatory diseases,
and ischemic diseases, for example, and alsc to medicines

containing them as active ingredients.

BACKGROUND ART

In many diseases, for example, rheumatism, arthritis,
osteoporosis, inflammatorycolitis, immune deficlency syndrome,
ichorrhemia, hepatitis, nephritis, ischemic diseases,
insulin-dependent diabetes mellitus, arterial sclercsis,
Parkinson's disease, Alzheimer's disease, and leukemia, an
increased production of interleukin-1B, which is an
inflammatory cytokine, is observed. This interleukin-18
serves to induce synthesis of an enzyme which is consideresd
to take part in infiammation - like collagenase and PLAZ - and,

when intra-articularly injected to animals, causes



In a healthy body, on the other hand, the activity of
interleukin-1(3 is controlled by interleukin-1
receptor, soluble interleukin-lI receptor and
interleukin-1 receptor antagonist. Fromresearch
conduct ed usi ng reconbi nant2 bi oactivity-inhibiting
substances, anti-interleukin-1(3 antibodies and
anti-receptor antibodi es agai nst various disease
nodel s and al so fromresearch perfornmed using knockout
mce, interleukin-1(3 has been found to play an o
ri“’r%&dratr&ﬁfmlléiféiamﬁﬂet @hﬁaosﬁseln@&apﬂgfh@&maﬁ ¥ﬂ€F§5§i‘LEbS°
otenti al of substances having interleukin-1

Thii @@FéF?YaE??Wﬂt%P é@etﬁépﬁﬁe%??%s g acddgpty of
di seases. For exanp i.munosuppressors and steroids,

ifHiecH eqkan- b%eﬂsfQRHHQQ%l?PeEYn%?ﬁeQﬁeqhﬁguﬁaf?g?ﬁEﬁﬁbng
these nmany di seases, have been reported to inhibit
%%%@ﬂ@tﬂaﬁe6¥e¥%Fbﬁiéﬁ%?ﬁtT{BandAHHﬁ§' EokpBuhdEeceptor
currently under devel opnent, KE298, a
Qﬂ§%£8FPE¥opionic acid derivative [ The Japanese Society
of Inflammation (11th), 1990], for exanple, has been
r epor FEETt 55 R EE éﬁﬁ?BFFe?n%ﬁ{ﬂ%(ﬁ%fogéﬂPQP?y agai nst
interleukin-I[i  production although it is_an
RimRFe e GUr Heioro: §im EPP@F?“C%%tlﬂﬂ l&éﬁFﬁ%Fkln 1
i nterl eukin-1(3 production is also observed in a
%ﬂﬁé@ﬁdéﬁsc@ﬁ%dﬂﬁﬂsIﬁﬁ?@ﬁoér%n%%QQQ%fS'GGRlQSEeY%%ﬁ?uﬁe
inhibitors”, for exaqpl ni mesul i de_as
ﬁﬂﬁ@ﬁéﬁy%%ﬁqhﬁﬁéﬁ?ﬁﬂa@ Omd%?ﬁ%ﬁﬂﬁhv%€K§ﬂ§“§ﬁ%W$%ﬂﬁ:F%ﬁC¥QPt
2333643), T-614 as a

mice, interleukin- 13 has been found to play an important role
in the body, leading to an increasing potential of substances
having interleukin-1f inhibitory activity as therapeutics for
such diseases.

For example, immunosuppressors and steroids, which are
used for the treatment of rheumatism among these many diseases,
have been reported to inhibit production of interleukin-1p.
Among compounds currently under development, KEZ298, a

benzovlpropionic acid derivative [The Japanese 3Society of

Inflammation (11th), 1280], for example, has been reported to

also exhibkit inhibitory activity agalnst interleukin-18
production altheough it is an immuncoregulator. Inhibiltory
activity against interleukin-1p production is also observed
in a group of compounds which are called "COX-2 selective

inhibitors", for example, nimesulide as a phenoxysulfonanilide



phenoxybenzopyran derivative (US Patent 4,954, 518),
and tenidap (oxyindole derivative) as a dua
inhibitor (COX-1/5-LO. However, interleukin-1(3
production inhibitory activity is not the primry
action or effect of any of Bhese conpounds so that
the inhibitory activity against interleukin-1(3
production is less than the prinmary action thereof.
More recently, increased synthetic research has been
conducted enphasi zing inhibitory_activity against
ok BF 1 SN Hg%prPﬁﬁ%ﬁﬁ%QﬂmNoPr38éé§ﬁ%h'i?ﬂﬁ%ﬁ £6r &€ can
be classified into a group of conpounds which inhibit
PR PHATSEEPY L pR ot  Anid ar UPnf R anat brir sivdfar #8%a
cel|l nucleus, the transcription or translation stage,
B EHot ey -§RBLUP OFL 1 EUNPGUnds dhfeh! i HHIB{OFhe
enzyme | CE that functions in the processing of a
b@%%ﬁ%@%ﬂfBﬁ i nterl euki n-10. Known exanples of
conmpounds presunmed to have the fornmer action include.
53203580 VEIP-ATEIGsSUEHB01 P OPREBFBB A NOERE fogy activity
Pharm, 327, 169-175, 1997 E- 5090 (EP Patent
FubiGtc B ® o 1NG I V376288 oF 9A apGadt FBent srEreypas
109, 812-818, 1995), hydroxyindole derivatives (Eur.
P Wt TORenAPBRITABRY - AGE VITFosY LRt 1S TArYRpYT Bl e
derivatives (WO 9705878), while known exanpl es of
pPestifed- 13 HAPe PERBAF At REF1 AetGhGA =Phcl ude
VE- 13, 045 which is a peptide conpound (Cytokine,
8(5), M37e- 386°n0006)LnckeaRBAe S BRIk HeSe E5RPEGRAR2S been

however, exhibit sufficient o _
conducted emphasizing inhibitory activity against

interleukin-1f production. Production inhibitors can be
classified into a group of compounds which inhibit the transfer
process and an inflammatcry signal to a cell nucleus, the
transcription or translation stage, and ancother group of
compounds which inhibit the enzyme ICE that functions in the
processing of a precursor of interleukin-1$. Known examples
of compounds presumed to have the former action include $BZ03580

[JP-A-1585-503017], FR167653 (Eur. J. Pharm., 327, 169-175,

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

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

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

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

which 1s a peptide compound (CyLeokine, 8(5), 377-386, 1996).



i nhibitory activity against interleukin-1(3

production. On the other hand, it is known that

5, 6-di phenyl - pyri dazi ne derivatives exhi bit anal gesic
and anti-inflammatory action (Eur. J. Med. Chem, 14,
53-60, 1979) . Further, 6-phenyl pyridazi nones have
been reported to be useful as cardiotovics (US Patent
4,404, 203). Not hing has been reported, however, wth
respect to inhibitory activity of these pyridazine
conmpounds agai nst interleukin-1(3 production. The

pr eseforien@énit-BrEe pr @B GUslsy Pepsreed $H VO T9gr44995ent
that high inhibitory activity against interleukin-1(3
prodRIEEIOh Avds VobE eP 92e Un PHERYEPY I P dEk | trgrduction.
derivatives. Recently, certain phenyl pyridazi ne

deri v&td &8 ﬁéb?ﬁghaW%hFHiﬂ@r%naﬁﬁi9¢§% agai nst

i nterleukin-1(3 production have been reported (JP

7- 6o eRY oy 98Aad tna  daad Vg Ye333 2Dt 99etos32c ¢
99/ 25697, W00/ 50408) . These reported conpounds,
Moweverilagretary PEtert ireheniledl CRePuctdr @3 PEMIHe ) -
conpounds of the present invention. D SCLOSURE OF THE
PNVENT O i Eiapd drdd naree Pegedreien D Y9/44go5e usetul
exhibit strong inhibitory activity against
@ﬁtQQHQﬁﬂEOHJEES(Bﬁo%%%%ﬂRnﬂr40ﬂoﬁéégr, ipgt Bps been
solubility of these compounds is so | ow that

FR MRS | BT REm P Ht O Pt Hrakedrieal T prepaFat'enst these
such as 5 tablets, required further investigations.
Pyt IGGucSBPERN AR FUTiTdr 1NRGESERELT Yh PIoRechiesent

i nventors di scovered that
The present inventors previcusly reported in WO 99/44995

that high inhibitory activity against interleukin-18
production was observed on phenylpyridazine derivatives.
Recently, certain phenylpyridazine derivatives having
inhibitory activity against interleukin-1p production have
been reported (JP 7-698%4 A, WO 98/41511, WO 95/10331, WO
99/10332, WO99/25697, WO00/50408). Thesereportedcompounds,
however, aredifferent in chemical structure from the compounds

of the present invention.

DISCLOSURE OF THE INVENTION

The compounds disclosed in WO 99/44995 exhibit strong
inhibitery activity against interleukin-13 production.
However, the water sclubility of these compounds is so iOW'that

formulaeting them into pharmaceutical preparations, such as



the introduction of a substituted or unsubstituted

am noal kyl group to the 4-position of

6- phenyl pyri dazi n-3-one affords a conmpound useful as

a preventive or therapeutic for imune system

di seases, inflamuatory di seases, and ischemc

di seases, for exanple, due to its significantly

i mproved water solubility, good oral absorbability

and excellent inhibitory activity against

|nterleuk|n | (3 production, |leading to the conpletion

6f° H?ﬂés'prfé%ﬁi‘eijn%l?ﬂﬁe&nm?ﬁ%lgﬁfﬁ%ﬁe aspedtreofoi g of
resent invention, there is provided a )

8ﬁ€ﬁ§@6§ﬁfﬂ§th%aEé? v5PF€€EF§BFé§@ﬁPé8rﬁyhﬁﬁﬁveredthat

formula (1): (1) 'z NR3N -, (CH2). N\R1

RB%F@FHOdREt?%nGﬁt?&HQFF&tEE%%EF%%H%RP%ﬂHéﬂteddﬁuﬂoalkyl
opt i onal substituted al kenyl; R2 and R3 each

9ﬁﬂ%%éﬁb€%?ﬁ&FF@6Fé§€ﬁ?§6h?8?8§%ﬂyﬁﬁd%ﬂ%8ﬂ3 -one affords a
hydr oxyal kyl , di hydroxyal kyl or al kynyl, or R2 and R3

SPRP PR B %@éﬂ%@ﬁemﬂﬁe Pﬁéh&&ﬁﬁéé%fcﬁwﬂ&‘ﬁ@ﬁeﬁ%ﬁ?m

to forman oEtlonaI
diseases, inflammatory diseases, and ischemic diseases, for

example, due tc its significantly improved water solubility,
good oral absorbability and excellent inhibitory activity
against interleukin-1f producticn, leading to the completion
of the present invention.

Thus, in one aspect of the present invention, there is
provided a phenylpyridazine derivaltive represented by the

formula (1):

(n

wherein:
R' is optionally substituted alkyl, or optionally
substituted alkenyl;
Rzanngeachiﬂdependentlyrepresentshydrogencm:alkyl,

nhydroxyalkyl, dihydroxyalkyl or alkynyl, or R? and R® are fused



substituted, nitrogen-containing saturated

heterocyclic group; X, Y and Z each independently
represents hydrogen, hal ogen, optionally substituted
al kyl, al koxy, alkylthio, alkylsulfinyl or

al kyl sul fonyl, or optionall$ substituted aryl; and n
stands for a nunber of from1l to 5; with the proviso
that R2 and R3 are not hydrogen atons or the sane
Cl-C3 al kyl groups at the sane tinme when RL is a

benzyl group or a Cl1-C3 al kyl group; or _ a salt _

THEF BT D ARGt HEFE AS et VIS Tha PP d8eHt ™ AVettiiorally
there is also provided a nedicine conprising the_.
PHEHVA PVECd a2 i hEC P 19PA Ve Ingr SERRT 3G Nere6y casc an
active ingredient. In a further aspect of the present
Y¥MEttion, there is also provided a pharnaceuti cal
conmposition conprising the phenyl pyridazine

deri vati V& {iya6P ‘PHEPSATE e theraote samd sfiydrogen, halogen,
phar macol ogi cally acceptable carrier. In a still .
PRIAHEL Lyspest 16PteRal py bsBhkorwehty o it ey 1sipd finyl
al so provided use of the phenyl pyridazi ne derivative
)2 L kgt sphéCBAF t ThetddPrroL Yt AP prddii@d davef and
medicine. In a yet further aspect of the present

i nventt 6R2NEhefer 4 SUHPSG Bfog¥ﬂ%dléxhéﬁhod f or
treating a di sease caused hy incyeased groduction of

i nt er F&GRi AR (FPrGQuEbPBR” @RFCH 2E6nPPT deglrogen atoms
adm ni stering the phenyl pyridazi ne derivative (1) .7

Yt HsesslftCrivarabfyl dgroups at the same time when R is a

benzyl group cr a C1-C3; alkyl group; or a salt thereof.

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

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

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

In a yet further aspect of the present invention, there
is also provided a method for treating a disease caused by
increased production of interleukin-18# production, which

comprises administering the phenylpyridazine derivative (1)



BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a graphic
representation of the oral absorbability of a
compound according to the present invention (Exanple
83) and a conparative conmpound 3; FIG 2 is graphic
representations of the oral 7 absorbability of a
conpound according to the present invention (Exanple
23); FIG 3 is graphic representations of the ora
absorbability of a conpound according to the present
i nvention &&ﬁ nple 25); FIG 4 is graphic
PEpTBS efit dt <S6f ‘the oral absorbability of a
further conpound according to the present invention
(Exanple 143); FIG 5 is graphic representations of
oral absorbability of conpounds according to the
B EEE (REIGRRREPONOF (B FPEBH8 and Exanpl e 246) - and
FIG 6.1is qraphlc representations of the ora
absor D&+l i't ySof ebMYOUNISEIEEEPEF hgPR | Hé prr&gént
inventlon, (Exanpl e 193, Exanple 247, Exanple 248 and
gy of BESTONSOES FOR SCARRY! K6 GUESPRE 1nvention
NVENTION In the above formula (1) , the al kyl
nBFEER S G £RE al kYTPa g tiNFd coRparRy| 3/
di hydr oxyal kyl , al koxy, alkylthio, alkylsulfin and
aIkyI§UF¥oﬁyF5r%ﬁ?@%ﬁﬁnr9ﬂ%§§§“559¥?@ﬁ]9 (ﬁhel?réirb

atons, nore preferably 1 to 7 carbon atons. These
absorbablllty of a compound according to the present invention

(Example 23);

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

FIG. 4 1is graphic representations of the oral
absorbability of a further compcund according to the present
invention (Example 143};

FIG. 5 1s graphic representations of the oral
absorbability of compounds according to the present invention
{(Example 245 and Example 246} ; and

FIG. & 1s graphic representatiocns of the oral
absorbability of compounds according to the present invention

(Example 1%3, Example 247, Example 248 and Example 249).

BEST MODES PFPCR CARRYING OUT THE INVENTICN

In the above formula (1), thealkylmoieties inthe alkyl,



al kyl noieties include Iinear, branched, cyclic as
wel | as al kyl groups having cyclic structures, for
exanple, nmethyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycl opropyl nethg¢l, cycl opropyl et hyl,

cycl obutyl net hyl , cycl opentyl net hyl and

cycl ohexyl nethyl. In the above fornula (1), the al kyl
represented by R1L has preferably 1 to 12 carbon
atons, nore preferably 1 car bon,  atons, notably 4

Pﬁdﬁo%ﬁﬂ%ﬁﬁ%'aﬁéﬁﬁdr?¥¥%ﬁﬁﬁﬁat@égoﬁff %{%ﬁﬁﬁﬂ%ﬁﬂ gr oups
are linear, branched, cyclic_as well as al kyl groups
ﬁ%%Y%ﬁP%ﬁﬁﬂyl a@?r%&%%ﬁ%&%fopﬁéf%@9%&FQE$aﬁﬁPé§ haveiie to
nmet hyl , ethyl, propyl, isobutyl, cyclobuty
%% %ﬁﬁ?ﬁt9F0mscy¥93§h§i9fer%ﬁ&ﬂ’&pF@p@IQﬁQHQVIatoms These
cl opropyl et hyl , cyclobutylnethyl cyclopentylnethX
leyet ohesd/ et A 110 P TARtREY, SEHyIC 29 $abhieye) kvl
cyclopropylnethyl and cyclopentylnethyl bei ng
HRURT PG Prefer FRENC The =l ﬁ@ﬁy@xqqﬁﬁﬁes%%¥¥ﬁﬂﬂbﬁthwl
preferably has 2 to 12 carbon atons, with 2 to_ 7
BB lat FEPERP Y ﬁhﬁ?ﬂ%ﬂﬁaﬂﬁ?bbF%¥er?%ﬁiopropyl
[Ilustrative of such alken{ groups are |inear and
B arfthed - aFKehyPeRfrblupsy < SPeéXéan%F1%ﬂﬁ$ﬂylm9thyl
propenyl, butenyl and penten 9 Illustrative of
RSP YWREBHL & h‘éy%ﬁlqaﬂtyéfﬁeélxkénwyﬁlrwtﬁéE‘?égéht%‘bd
by R { contain as substituent(a) are optionally
bty edtaryt groups and optional |y substituted

heter%ar¥ )
n the above formula (1), the alkyl represented by R
has preferably 1 to 12 carbon atoms, more preferably 1 to 7
carbon atoms, notably 4 to 7 carbon atoms. Illustrative of
such alkyl groups are linear, branched, cyclic as well as alkyl
groups having cyclic structures. Preferred examples include
methyl, ethyl, propyl, isobutyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropylmethyl, cyclopropylethyl,
cyclobutylmethyl, cyclopentylmethyl and cyclcohexylmethyl,
with methyl, ethyl, iscbutyl, cyclopropylmethyl and
cyclopentylmethyl being particularly preferred.
ThealkenylrepresentedbyRlpreferablyhas2tx>12carbon
atoms, with 2 to 7 carbon atcoms being particularly preferred.
Illustrative of such alkenyl groups are linear and branched
alkenyl groups, for example, vinyl, preopenyl, butenyl and

pentenyl.



groups. Exanpl es of the aryl groups include aryl

groups having 6 to 14 carbon atons, for exanple,

phenyl and naphthyl, with phenyl being particularly

preferred. Exanples of the heteroaryl groups, on the

ot her hand, include 5- or 69menbered cyclic

heteroaryl groups having 1 to 3 nitrogen atons, for

exanpl e, pyrrolyl, imdazolyl, pyrazolyl, pyridyl,

pyrimdyl, pyrazinyl and pyridazinyl, mﬁth pyri dyl

bei ng dpartlcularly preferred. These ary

het er ddryAs tgRb P OWO@@HFél‘Wlfht%lesal %Bdbgf |atlﬂ:i@m’% group

such as halogeq atons, al %rou ps or al koxy groups

Bt i ¥ LY Re MRAl eRjer 4t 61%5”1 RELGHENF (HoprRePtionally

chlorine, bromne and iodine, with fluorine and

SRPOF | e et Tl IPARPS GRRTT S Prefer kP tiTHESE hatepraryl
and al koxy groups preferably have 1 to 12 carbon

AF RS - WEEATHLG DO tParbon afoms 1pel v part PEaraF pving

greferred The al kyl , hydroxyal kyl and di hydr oxyal kyl
it edeRtBEP™ B ORS  aheF R3: ﬁﬁer%@wﬂhé@é Raghyehp)l, with
carbon atons, with 1 to 7 carbon atons being

e o (Hedrpy PRF bf @ by THede TgpBupSarapLlepr %ﬁ erlbl y

be |inear or branched. Specific exanples include

et A2 £ vt BYPUP - PR OPY Othleslbbﬁaﬁy|lncﬁﬂs@tiﬂ or | sEITPEred
hydr oxyet hyl , Ydroxypropyl dr oxybuty

@Tﬁ&@?é%?ﬁﬁ@ﬁyy I@ro%ﬁﬁjhﬂvﬁyérix?%ugymltrﬂﬁ§naﬁﬁ9ﬁ§}sfor
represented by R2 and R3 preferably have 3 to 12

SEFHOT -alt OfES L Whi- t Hni3laze 17 e ariiod catrdme wéidig - pyrimidyl,

particularly
pyrazinyl and pyridazinyl, with pyridyl being particularly

preferred.

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

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

hydroxyethyl, hydroxypropyl, hydroxybutyl, dihydroxypropyl



preferred. Illustrative is propargyl (2-propynyl).
Illustrative of the nitrogen-containing, saturated

het erocyclic group which may be fornmed as a result of
fusion of R2 and R3 with the adjacent nitrogen atom
are 5- to 7-nenbered saturated heterocyclic groups,

for exanple, pyrrolidinyl, piperidino, piperazinyl,
honopi perazi nyl and norpholino, with pyrrolidinyl,

pi perazinyl, piperidino and norpholino being
particularly preferred. Illustrative of group (a)

AR chi b ¥BseYRhet&ltocycl i c groups may contain as
substituent(s) are hal ogen atons, al kyl groups

al koxy &y Beryly 5 cinpg earatas ki agwoépé%feé%ﬁ%iwa&re 3
the hal ogen atons include fluorine, chlorine, brom ne
and 4 eufhE atqRe &EkYIS §P duparieah acoRE &Nt ko grularly
carbon atoms, preferably I1to 7 carbon atons.

Prefetret velbis bt iack dRy BAPBBRYY | groWgSrYRYE) -

Cl- C12al kyl oxycar bonyl groups, wth C1-C7

al kyl ohdlegr-seryre ¢f dulss THErRGEPr ePerFEtind | PastFatede
of the aral kyl groups are phenyl (Cl-C7 alkyl) .

g orpacY dditthobenr YR iséi Rgy pet thogtircdr iy @ pﬂeéfléfa reld.fusion
Il lystrative of the halogens represented by X,_Y and Z
af & fAnddt i nieh Ehe gl peen bromcRESN @M B pe foThasaPryPd
groups can contain 1 to 12 carbon atons, with 1 to 7
ear bor ot S eberngl 19 IS cdPar Byl &F e ived o LARBRY! -
these al kyl groups, linear or branched ones are .
pEPE T ekl rayy | B prefzdinyéd hamopdeerat i vel apd igrptipl $yo, with
whi ch the al kyl group may contain as substituent(s& _
pyrrolidinyl, piperazinyl, piperidino and morpholinc being

particularly preferred.

Illustrative of group(s) which these heterocyclic groups
may contain as substituent (s) are halogen atoms, alkyl groups,
alkeoxycarbonyl 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
i1to 7 carbonatoms. Tllustrative of the alkoxycarbonyl groups
are C1-Ci; alkyloxycarbonyl groups, with C1-C; atkyloxycarbonyl
groups being preferred. Illustrative cf the aralkyl groups
are phenyl (C1~C; alkyl} groups, with benzyl being particularly
preferred.

Illustrative of the halogens represented by X, Y and 2
are fluorine, chlorine, bromine, and iodine. The alkyl groups

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



are hal ogen atons and al koxy groups. The al koxy,
al kyl thio, alkylsulfinyl and al kyl sul fonyl groups can
contain 1 to 12 carbon atons, with 1 to 7 carbon
atons being particularly preferred. Anong these
al koxy, al kylthio, alkylsulfinyl and al kyl sul f onyl
groups, linear or branched ones are particularly
preferred. Specific exanples include nethoxy, ethoxy,
propoxy, isopropoxy, butoxy, nmethylthio, ethylthio,
ylthio, isopropylthio, butylthio, nethylsulfinyl,
éﬁﬁg{t@tﬂl#lﬂriylpreé?éﬁw suIAf“PHWthe%%éék&ibﬂrﬁﬂpﬁon%near or
butyl sul finyl, methylsulfonyl, ethylsulfonyl,
B 6PYT U FuTiy 2T el BEpFOPyl U GHPEeTaRd - bfd{lw%aﬁ}tbﬁ%/lof
[llustrative of the aryl are aryl groups having 6 to
g4o¢af porrtardnshe fedkydxanpiie nagheayta dhd snapht hiytuent (s
with phenyl being particularly preferred.
BEf ustogsnvetefs r@ﬁsééyxymoeWSt heThe Wl kewy - contdithio,
as substituent (s) are hal ogen atonms, al kyl groups,
anly ab kobdy vdraobst <l sstldras L gepups RaRBeRtein f Feh2ragon
5, with 1 to 3 bein more preferred, and with 1 or 3
Bé@rﬁ@ parti € dear |5 é?@r@'ﬂbelmﬁewmq@aélﬁe?mﬂerred
group or a Cl1-C3 al kyl group, R2 and R3 are not
hyerogbnsacénsxvr 2lkel Sahe Thk sl i1y lgrrsbipsh gt sulfenyl
sane tine. In the fornula (1), particularly preferred
G50 S arld N PEd%‘{ﬁfWhedcyépép?%)Haﬁfétlﬁyllarly preferred.
cycl opentyl nethyl, cinnanyl, hal ogenoci nnanyl,
%@ﬁczyflc W@i@éﬁob@h&%e m@ﬁhﬁmg@rm@hz@/mpoxyf isopropoxy,
( hal ogenophenyl ) et hyl , (d|halogenophenyl)ethyl
butoxy, methylithio, ethylthlo, propylthic, 1sopropylthlo,

butylthic, methylsulfinyl, ethylsulfinyl, propylsulfinyl,
iscpreopylsulfinyl, butylsulfinyl, methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, and
butyvlisulfonyl. Illustrativeof thearylarearyl groupshaving
& tec 14 carbon atoms, for example, phenyl and naphthyl, with
phenyl beingparticularlypreferred. Illustrativeofgroup(s)
which the aryl may contain as substituent (s} are halcgen 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;-C3z alkyl group, R” and
R? are not hydrogen atoms or the same C1-C3 alkyl groups at the
same time.

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



(hal ogenophenyl ) propyl, and (di hal ogenophenyl ) pr opy.
Specifically, chlorobenzyl, dichlorobenzyl,

fl uorobenzyl, difluorobenzyl, (chlorophenyl)ethyl,

(di chl orophenyl )ethyl, (fluorophenyl)ethyl,

(di fl uorophenyl)ethyl, (chiorophenyl)propyl,

(di chl orophenyl ) propyl, (fluorophenyl)propyl and

(di fl uorophenyl)propylare preferred in particular.
Preferred as R2 and R3 are hydrogen, Cl1_7 al kyl,

Cl_7hydr oxyal kyl , andpropargyl . Preferred as the
heberbeycldyelogronplrotel iy Rersr@YRee el cinnamyl,
gigerazinyl, pi peridi no, pyrrolidinyl and norpholino,
ahoVtOGHIGH YAmyPop% Y ondRIL g9pecharmst i fdtadody e 2o
nore Cl_7al kyl orbenzyl groups. Preferred as X are
ﬁﬁ@h?%?HQﬁhqﬂi%y?tﬁﬁﬂhyKé&ﬁ%ﬁogﬁﬂ9pﬁﬁpﬁbéﬁ%hy¢weferred

as Y are hydrogen, nethyl and hal ogens. Preferred as Z
i(Ba ! pyenogeny IPpePert edtad (flided ogcanEn SNy | Py -
present invention, still nore preferred are conpounds
speghel vl ghfeyobaniwhl c ¥ iRD logohegivhp Seiebeazyl
from hal ogenobenzyl, di hal ogenobenzyl,

fhal egerioptreny| joletdnaphenydi RAhvhenSpReAgr ey 1) ethyl,
(hal ogenophenyl ) propyl or (dihal ogenophenyl) propyl;

RO{ Ry Mpheny 13 e§hglip é@i%@twpﬁwaﬁf\%)aﬁgﬁbr,

di met hyl am no, piperazi nyl or N nethyl piperazinyl; X

il sh hat ggenvdr prephbxy {dichloneebiply LoPr Pl ogen; Z is
hydrogen; 13 and n stands for 1 or 3. Particularl

pE bfereretkrarle pEorpdbands doff Lppsople il )PPy L 44% EWﬁ%ﬁﬁ red

Rii sagroup selected from ch] orobenzyl, dichlorobenzyl,
in particular. Preferred as R® and R” are hydrogen, C;7 alkyl,

Ci-7hydroxyalkyl, andpropargyl. Preferredastheheterocyclic
group formed by R? and R® are piperazinyl, piperidino,
pyrrolidinyl and morpholino, each of which may optionally be
substitutedbyone ormore Ci.;alkyl orbenzyl groups. Preferred
as X are methyl, methoxy, methylthio, and halogens. Preferred
as Y are hydrogen, methyl and halogens. Preferred as Z is
hydrogen. Preferred as n are 1 and 3.

In the present invention, still more preferred are
compounds of the formula (1) in which ! is a group selected
from halogencbenzyl, dihalogenobenzyl, (halocgencphenyl)ethyl,
(dihalogencphenyl)ethyl, (halogenophenyl)prepyl or
(dihalogenocophenyl)propyl; R°(R*)N- is a group selected from
amineo, dimethylamino, piperazinyl or N-methylpiperazinyl; X

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



fl uor obenzyl, difluorobenzyl, (chlorophenyl)ethyl,
(di chl orophenyl ) ethyl, (chlrorophenyl)propyl or
(di chl orophenyl) propyl; R2 (R3) N is a group
sel ected from am no, dinethylam no, piperazinyl or
N- et hyl pi perazinyl; X is Italogen or nethoxy; Y is
met hyl or hal ogen; Z is hydrogen; and n stands for 1
or 3. Anong these, the foll owi ng conmpounds are
preferred:
4- di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hyl phenyl )-2-is
BUtD AP APFi Ha2t n? 3- one,
2-cycl opropyl met hyl - 4- di met hyl am nomet hyl - 6- ( 3-f | uor o-
4 ne RATGRFPhenyY roliepyrRdA AomRYHEdS OF the formula (1)
gclog[op yl met hy I-6-§3 f I uor o- 4- met hoxyphenyl ) - 4- ( 4-
WEichR- |5 pioperaziedyrT At tRgT oL pyP ¢ uas rdiecwobenzylf
2 cycl opropyl net hyl - 6- (3-f| uor o- 4- nethoxyphen%l) 4-(1-
5 lp%rol?eaﬂzzuyﬁw ?hé%%%okmwn d&Zit AT IRkprey L) eth
N, N- bi s( 2- hydr oxyet hyl ) am nonet hyl - 2- cyclopropylneth
wl@lor@ £Rior 6Lt av et W@ﬁ???y HPPSRYd&Z n- 3- one,
4- am nomet hyl - 2- cycloprpp y! met hyl - 6- (3-f 1 uor o- 4 nmet hox
9@*ﬁplqﬁﬂppe2ygb9¥@@%%qﬁ b%elsagroupselectedfromamlno,
4-di met hyl am nonet hyl - 2-i sobut yl - 6- (4- et hy Iphenxl) 2H
dkmﬁthﬁkﬂmépﬁ,3pbﬁ%raq;pyl or N- methylplpera21nyl

4-di et hyl am nonet hyl - 2-i sobut yl - 6- (4- nethylghen yl)-2H
?@&qgerdQ%HWﬁqugﬁe Y is methyl or halogen; Z is hydrdgen; and

4- N, N- bi s( 2- hydroxyethyl)an1nonethy| 6- (4- et hyl phenyl
I - ;;ands for

Among these, the following compounds are preferred:
d-dimethylaminomethyl-6- (3-flucro-4-methylphenyl)-Z2-iscbut
y1-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-{3-fluorc-4-me
thoxyphenyl) -2H-pyridazin-3-one,
Z2-cyclopropylmethyl-6- (3-fluoro—-4-methoxyphenyl)-4-(4-benz
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
Z-cyclopropylmethyl-6-(3-fiuoro-4-methoxyphenyl)-4-{l-pipe
razinyl)methyl-2H-pyridazin-3-one,
4-N,N-bis(2-hydroxyethyl)aminomathyl-2-cyclopropylmethyl-6
- {3-flucro-4-methoxyphenyl)-2H-pyridazin-3-one,
d-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-(4-methylphenyl)-2H-pyr

idazin-3-one,



i sobutyl - 2H pyri dazi n- 3- one,
6- (4-fl uoro-3-net hyl phenyl ) -2-isobutyl-4-(4-methyl-1-p
i per azinyl)nethyl-2H pyridazi n- 3- one,
4- di et hyl am nonet hyl - 6- (4-f | uor o- 3- net hyl phenyl )-2-is
obut vyl -2H pyridazi n- 3- onel4
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3, 4-di fl uor oph
enyl -2-isobutyl-2H pyridazi n-3-one,
2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- met hyl phenyl ) - 4- (4-
neth yl -1 - pi perazi nyl ) met hyl - ZFprrldaZ|n 3-aone

5= LR BPrIpyICREE AT - 4= teRGE Y101 (A pRper WA HRNY et Hy Py 61

-[4- (et hyl t hi o) phenyl]-2H pyri dazi n- 3-one,
ﬁa%ﬁ%$%ﬂ§F? hydr oxyet hyl ) ami noret hyl - 2- cycl opr opyl net h

(et hyl t hi o) phenyl ] - 2H pyri dazi n- 3-0

5= %ww@pwﬁwﬁwtw& wmeéﬁwﬁoﬁeéﬁwe@ﬁ[wh@ﬁ%hy?-
thio )phenyl]-2H pyridazin-3-one,
QSQ@Rﬁﬂhﬁﬂﬂf@YFAdFﬁéﬁfﬁﬂQqﬁfo)phenyl] 4- propar gyl am nome
thyl -2H pyridazin- 3-
2= aﬁlrﬁ%kmoaﬁrﬁeﬁﬁrhmerz&% 'sEBUEPPLEY | 24 1 METHANYRT &y BRBAT
yl']- 2H pyridazi n- 3-one,
2z {a R oBeRAYPY L ¥dah etinyngni nomet hyI 6- (3-fluoro-4
-met  hoxyphenyl ) - 2H pyri dazi n- 3- one, ,
?—@y@qw&ﬁwpﬁ@?ﬁwls& Ltilyere-4- %*f%wpﬂf@ﬂw)z Asphut
meth yl-I|-piperazinyl)methyl-2H pyridazin-3-one,
Pl oyEirsppeneygiref hyt<e4- di net hyl ani nonet hyl - 6- (3-f | uor o-

4- e
4-N,N~-bis{2-hydroxyethyl)aminomethyl-6-(3,4-diflucrophenyl

y—2-isobutyl-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) ~6- (4-fiuoro-3-methylphenyl}-4-(4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4- (4d-methyl-l-piperazinyl)methyl-6-[4-
{methylthio)phenyl]~2H-pyridazin-3-cne,

£-N,N-bis {2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
-[4- (methylthio)phenyl]-2ZH-pyridazin-3-one,
2-cyclopreopylmethyl-4-dimethylaminomethyl-6~[4- (methylthio
phenyl] -2H-pyridazin-3-one,

2-isobutyl-6-[4- {(methylthio)phenyl]-4-propargylaminomethyl
~2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)phenyl]-
?H-pyridazin-3-cne,
2-(4d-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro—-4-met

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



t hoxyphenyl ) - 2H pyri dazi n- 3- one,

2-cycl opent yl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- ( 1-

pi pe razinyl)nethyl-2H pyridazi n-3-one,

4- am nonet hyl - 2- cycl opent yl met hyl - 6- ( 3- f | uor o- 4- net hox

yphe nyl)-2H pyri dazi n- 3- oIte,

2-(4-fluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl)-4-(4-m

ethy 1-1-piperazinyl)nethyl-2H pyri dazi n- 3-one,

4- di met hyl am nonet hyl - 2- (4-fl uor obenzyl )-6-(3-fl uoro-4

-met _ hoxyphenyl)-2H pyri dazi n- 3- one,

2= %HC%CP%}%@%W} 6= F - {0 A TREE REXSTRAY A 44T ph

i per azinyl)nethyl-2H pyridazi n- 3-one,
aHﬂﬁ&WEFH&PYéJ@ﬂtFdeﬁ%ﬁéﬁffﬁflé ¢32%¢ uor o- 4- met hoxy

hen yl)-2H pyri dazi n- 3- one

%h?%ﬂﬂﬁ&qﬁ}weéhyh %Té%ﬁ%ﬂﬂﬁ%ﬁVPPOGeE@Y%T%o?%)ﬁi“ﬁé?héxve

ghen -2H-%yr|da2|n 3- one,
h?%WQFQﬂHﬁ 08FHoBER2Y?3 1= 3R uor o- 4- met hoxypheny! ) - 4-
4-m ethyl-I-piperazinyl)nmethy I-ZFprrldaZ|n 3-one,

%%FLPHﬁ”ﬁW&HEBBéhZ9T§34f%HQﬁ§tﬁyWﬁﬁ?ﬁ%ﬁﬁﬁ%ﬂMl 64(31fPHBe
ro-4 -nethoxy henyl ) - 2H pyri dazi n- 3- one,
B2t g evaT Eﬁfﬂb&&%ﬂﬁﬁﬂﬂ?TOEe[B (4-f1 uor ophenyl ).prop
]
%ﬁ%mf@t%ﬂr?DFb@%%Wlﬁﬁé@ﬁ}rﬁzF—ﬁb%??}l@z‘i%ﬁ@-‘:éﬁéyphe

16
Ede n%{wréﬁliaﬁéﬁ‘eiﬂhw% (3-f 1 uor o- 4- net hoxyphenyl ) - 2- |

4 -fluorophenyl) yl']-2H pyri dazi n- 3- one
%T INEBiog eReRy dt ox Vet hy %%ﬂﬁonén@?HVPxfpﬁgpwh adrdiangeiy
hoxy

-l-piperazinyl)methyi-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-(4-fluorobenzyl) -6-(3-fluoro-4-met
hoxyphenyl}-2H-pyridazin-3-one,
2-({4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-(l-piper
azinylimethyl-2H-pyridazin-3-one,
4-aminomethyl-2-(4-flucrobenzyl)-6-(3-flucro-4-methoxyphen
yv1)-2H-pyridazin-3-one,
4-aminomethyl-2-(4-chlorobenzyl) -6-(3-fluorc-4-methoxyphen
yl)-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl}~&~ (3~fluoro-4-methoxyphenyl)-4- (4-m
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2~(3,4~difluorobenzyl)—4—dimethylaminomethyl—6—(3—fluoro—4
~methoxyphenyl)-2H-pyridazin-3-ocne,
6-(3-fluoro-4-methoxyphenyl)-2-[3-(4-fluocrophenyl)propyli-

4-(4-methyl-l-piperazinyl)methyl-Z2H-pyridazin-3-one,



phenyl) 2-[3-(4-fluorophenyl)propyl]-2H pyridazi n-3-on

6 (3-fluoro-4-nmet hoxyphenyl)-2-[3-(4-fl uorophenyl) prop

yl'1- 4-(I-piperazinyl)nethyl-2H pyridazi n- 3-one,

4- am nomnet hyl - 6- ( 3-f | uor o- 4taret hoxyphenyl )-2-[3-(4-flu

orop henyl) propyl]-2H pyri dazi n- 3-one,

2- (4-chl oroci nnanyl ) - 6- (3-fl uoro- 4- met hoxyphenyl )-4-[4
- (2-

hydroxyethyl) 1- pi perazi nyl ] met hyl - 2H pyri dazi_n- 3- one,
P ueHNIrRgERRRaRYY I - 6- t%#ﬁ%&@&z@%@%&@mﬁ’éﬂw A EIOT

-met  hy I-I-p|pera2|g¥ JﬁéI-ZH-pyrldazm 3- one,
2L eyt oy ReeRYL L lt"aw rzén43n‘é]f‘%oxyphenyl) 4- 3-

4-m ethyl-I-piperazinyl) prop L yridazi n- 3- one,
R yR1iors o Be Ry o SREER I A gy SRR 8- DSL TP
oro- 4-net hoxyphenyl)-2H pyri dazi n- 3- one
Eh%]%]} op?r dpyl Heﬁhypr@of(@wh FEPEY A TR XSSty P20 8-
él |pera2|nyl propyl ] - 2H pyri dazi n- 3-one, and
BHarepr: oﬁwngmwxéﬁr ~Bpy Prigf At i e gyl PsoRy bk
thox yphenyl) - 2H pyri dazi n-3-one. Further, the
?o(ld%ﬂﬁﬁﬁééﬁﬁébﬁﬁg hgr e fedpyadiarty- 3pﬁ%ﬁerred
2-[3-(4- chlorophen | ) propyl ]-6-(4-fluoro- 3-net
ﬁy@@kqﬁﬂﬁ$hﬁ%rﬁyl3r PRt Wm?&PPﬁﬁPh?my%k$%nA%“dézﬁgugr%P
ne,
QETX#(HPQﬂﬂléréﬁh@h9+9%ﬁ%ﬂjﬂ P26+ (4-fl uor o- 3- met hyl phe

nyl 4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3-
%% 2 chfgr061nngmyl p p (3- fluo%o) z oxypggéyl —-4-[4~ (2~

£§2x§igﬂylo[?pgfggiggﬂgﬁﬁ;Lthyg42£lggﬁfé;ilgF%h%kgPe

2-{4-chlorocinnamyl)-6- (3-fluoro-4-methoxyphenyl)-4- (4d-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
Z-cyclopropylmethyl-6-(3~-flucro-4-methoxyphenyl)-4-[3-{4-m
ethyl-l-piperazinyl)propyl]-2H-pyridazin-3-cne,
Z2-cyclopropylmethyl-4-{3-dimethylaminopropyl)-6-(3-flucro-
d-methoxyphenyl)-2H-pyridazin-3-one,
2-cyclopropylmethyl-6-{3-fluoro-4-methoxyphenyl)-4-[{3-(1l-p
iperazinyl)propyl]-2H-pyridazin-3-one, and
4-(3-amincpropyl)-2-cyclopropylmethyl-6-(3-fluoro-4-methox
yphenyl)-2H-pyridazin-3-one.

Further, the following compounds are especially
preferred:

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

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



nyl ) - 4- (4- et hyl - | - pi perazi nyl ) met hyl - 2H pyri dazi n- 3-0
ne,

2- (4-chl or obenzyl ) -6- (4-fl uoro- 3- et hyl phenyl ) - 4- (4-
met hyl - 1- pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one,

2- (2-chl or obenzyl ) -6-(4-fl uor o- 3- et hyl phenyl )-4-(4
nmet hyl - 1- pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one,

2- (2-chl or obenzyl ) -6- (4-fl uoro- 3- et hyl phenyl ) - 4-[ 3-
(4- nethyl-l-piperazinyl)propyl] 2H pyri dazi n- 3- one,

4-( 3- an1noprop chl or obenzyl )-6- (4-fl uoro- 3-

et hyl p%e[r%yu’- Qﬁll@wz?wmﬁgoaﬁék {”ﬂlzl%ﬂ or aﬁﬁ%ﬁwf)e
ethy J quoro 3- et hyl phen

w} % M-L ﬁ@ttﬁyll @%Eb%fraazﬂw| PRERRYT 2P A AFA R A 32BN

2 [ 2- (“4-Iehl{ér ephenyithethy IFroey 4= § 1 (br i Brrethipk pherrhe

|)-4-(4-met hyl -1 -pi perazi nyl ) met hyl - 2H pyri dazi n- 3-on
%yz ( (4 meth¥l ézégraZLHQ{)%ethy -ZH- p;?gda21n 3-one,

2- (2, 6-dichl orobenzyl)-6-(4-fl uoro-3-nethyl phenyl) - 4
- (4- n@tﬂ;ﬂ—sbl@r@é@w%ﬁw@ A BYRODRE HyRa tdyAPResyoned -

2- (2, 6-di chl orobenzyl) - 6- (4-fl uor o- 3- met hyl phenyl ) - 4

m%qhxﬁiﬂapaﬁﬁﬁw}%%mqﬁm BYrPaaziaz iohene,

4-am nonet hyl -2- (2 di chl orobenzyl ) - 6- (4-fl uoro-3-m

et hy! ﬁhéﬁypglgwkﬁmaﬂaﬂﬁ (3-hegro-3-methylphenyl) —4- (4-
3- (2, 6-di chl orophenyl ) propyl ] -6-(4-f]| uoro-3-net hy

m%éfﬂwlrmpeaam g Upilpéflaky Ayt weEt 12k pyri dazi n

-3-0 18 ne,

2- (3, 4- d?rpnb@mwl) 6 ((4- fLvwer o= Bret iy PpRERY] j44l3-

- (4-met hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,
{d-methyl-1-piperazinylipropyl]-2H-pyridazin-3-cne,
-{3~amincpropyl)-2-(2-chlorobenzyl)-6-{4-fluoro-3-m

ethylphenyl)-2H-pyridazin-3-one,
2-12-(2-chlorophenyl)ethyli] -t~ (4-fluoro-3-methylphen

yl)-4-(4d-methyl-1l-piperazinyl)methyl-ZH-pyridazin-3-one,
2-[2-(4-chlorophenyliethyl]-6-({4-fluoro-3-methylphen

yl)-4-{4d-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one,
2-{2,6~dichlorchenzyi}~6-(4-flucro-3-methylphenyl) -

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

-{l-piperazinylimethyl-2H-pyridazin-3-one,
4-aminomethyl-2- (2, 6-dichlorcbhenzyl) -6- (4-flucro—-3-m

ethylphenyl)-2H-pyridazin-3-one,
2-[3-(2,6-dichlorcophenyl)propyl]-6—~(4-fluoro-3-methy

Iphenyl)-4-{4-methyl-I-piperazinylimethyl-2H-pyridazin-3-o



4- am nonet hyl - 2- (2- chl or obenzyl ) - 6-(4-fl uor o- 3- et hy
| phenyl) - 2H pyri dazi n- 3- one,
2- (4-fluorobenzyl)-6-(3-fl uoro-4-nethoxyl phenyl)-4-[
3-(4-met hyl -1 - pi perazi nyl ) propyl ] -2H pyri dazi n- 3- one,
2-(4-fluorobenzyl)-6-(3-fl uts o- 4- met hoxyl phenyl ) - 4-[
3-(1-pi perazi nyl)propyl]-2H pyri dazi n- 3- one,
2-[3-(2-chl orophenyl) propyl ]-6-(3-fl uoro-4-nethoxyl p
henyl ) - 4- (4- met hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n- 3
-one
2€F 3- (4- chl or ophenyl ) propyl ] - 6- (3-f1l uor o- 4- net hoxyl p
henyl ) - 4- (4- nethyl-l-plpera2|nyl)neth | - 2H pyri dazin-3
-one %r&ﬁn‘in&%étlﬁwokzerf@ﬁ(z6c1+|4o.féaﬂé%y¥7methylphenyl) 4
propyl]-6-(3-fl
Fé420 %ﬁ»&ﬂﬁ&ﬁ@ﬁ??}niﬂiﬁfﬁﬁﬂﬂaiﬁnpgréﬁ%zl“ 3-one,
4- am nonet hyl - 2-[ 3- (4- chlorophenylé? py ]-6-(3- quo
r 0- 4- BTG RPISREHY TS = PPN @REPAY 3. ohel ¢ ~fluoro-3-methy
2-cycl opr opyl met hyl - 6- ( 3-f | uor o- 4- net hoxyl phenyl ) -4
EBE¢Y bi el 22itAfRF pRopy?1&2H pyri dazi n- 3- one,
4- ( 3-am nopropyl cloprop | met hyl - 6- (3-fl uoro- 4-
thok?1%%éﬁyp¥oéﬁpﬁ$¥ d%2|n NghReT X —methoxylphenyl)-4-|
$4 fl uorobenzyl)-6-(3-fl uoro-4-nmethox Iphenyl) 4- (
4 G OHY L -PipR pRE Bz MDAy E Loy QQ%klnogeone
-(4-fl uorobenzyl) - 6- (3 f 1 uor o- 4- met hoxyl phenyl ) - 4- (
p| petr dZi Ay FPREP P D pyiei- darPRc 3t di*f@:hoxylp enyl
g , 4-di f | uor obenzyl 6 (3-fluoro-4- nethoxylphenyl)
R iRty L ppper '¥h%FH§FIQF§pVF%daZ|n 3-one,

2-[3-(2-chlecrephenyl)propyl]-6-(3-fluoro-4-methoxylp
henyl)-4-{4-methyl-l~piperazinyl)methyl-Z2H-pyridazin-3-one
2-[3-(4-chlorophenyl)propyl]-6-{3-fluoro-4-methoxylp
henyl)-4-(4d-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
4-aminomethyl-2-[3-(Z-chlorcophenyl)propyl]-6-{3-fluo
ro-4-methoxylphenyl)-2H-pyridazin-3-cne,
d-aminomethyl-2-[3-(4-chlorophenyl)propyl]-6-(3-fluo
ro-4-methoxylphenyl)-2H-pyridazin-3-one,
2—cyclopropylmethyl_6m(3—fluoro—4—methoxylphenyi)— -
[3-(l-piperazinyl)propyl]-2H-pyridazin-3-cone,
4-(3-amincpropyl)-Z-cyclopropylmethyl-6-(3-fluoro-4-
methoxylphenyl)-2H-pyridazin-3-one,

2-{4-flucrobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-



2-(3,4-difluorobenzyl)-4-di net hyl am nonet hyl - 6- (3-f|
uor o- 4- net hoxyl phenyl ) - 2H pyri dazi n- 3- one,

2- (4-chl oroci nnanyl ) - 6-(3-fl uoro-4- nmet hoxyl phenyl ) -4
- (4-nmet hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,

2- (4-chl oroci nnanyl ) - 6- (3-flauor o- 4- met hoxyl phenyl ) - 4
-[ 4- (2- hydr oxyet hyl ) - | - pi per azi nyl ] net hyl - 2H pyri dazi n
-3-0 ne,

4- N, N- bi s(2- hydroxyet hyl)am nonet hyl - 2-cycl opr opyl ne
t hyl - 6- (3-f 1 uor o- 4- net hoxyl phenyl ) - 2H pyri dazi n- 3- one,
A- %ﬁ??Mﬁnﬁ?ﬁﬂpefaé&ﬁV%bW%ﬁﬁM%ﬂ@ﬁhVWréd?%1$T%KQQ?f4 nmet h
oxyl phenyl ) - 2H pyri dazi n- 3- one,

2- (4- ch dféluﬁﬁa?ér?ﬁy%’ ‘(64' & lfél”@rg ﬁe‘f‘%@ﬂ%éﬁle}lﬁl(‘}
4- et hyl -| - pi perazi nyl ) met hyl -2 Fprrrdazrn 3-one. In
&aP%P%{ﬂ%W“”tﬁ@tPMFT%%A Jdd8Nar e preferred

2-[3-(4- chloro henyl ) pr opyl 4-fluoro-3-nmeth hen
|)[4 ( - —dlp uogogégzypy %— 3(fluoro d-methoxy p eny

4- neth I-I-prperazrnyl)neth | -2H pyri dazj n- 3- one,
25744 d?ﬁtdryébénfffp?f@ﬂ(f&ﬂf |fq%@d132ﬁe?h§/+<baf@rrw3)-ozre( 4- e
thyl -1-piperazinyl)nethyl-2H pyridazin-3-one
4-(3- éhrﬁbﬁr@ﬁﬁﬂ?oEP?%P%ﬂﬂ oﬂoﬁéﬁ??hyl%ﬂKQPmﬁﬁEﬁﬁo631ﬁe@l
hyl p 20 henyl)-2H pyri dazi n- 3- one,
EOfQTQt@ﬁﬂHQ§WéEH@ﬁyf{eﬁhﬁDFﬂéaEAHfﬁu%?%L3 nmet hyl phenyl
-4-
%4- netzh“y(l‘}-“lchéPﬁ@Fhl%F%ﬂMl) merHyr £ 2re pyT 4 diehive<3-shenyl) -
2 , 6- dlchlorobenzyl)-6 (4-f1 uoro-3-net hyl phenyl ) - 4- (
eﬁﬁ%ﬂ Arpppper azi vy Imarstiy 2Py pidd ddyinoBeone,

2-{4d-chlorocinnamyl) -6-{3-fluoro-4-methoxylphenyl) -
-[4-{2-hydroxyethyl)-l-piperazinyl]methyl-2H-pyridazin-3-o0
ne,

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

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

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

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

4-(3-amincpropyl)-2-(2-chlorobenzyl) ~6-~ (4~fluocro-3-methylp



-[3-(2-chl orophenyl ) propyl ] -6-(3-fl uor o-4- net hoxyl phe
I

2-[3
nyl)
-4-(4-met hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,
2-[ 3-(4-chl orophenyl ) propyl ]-6-(3-fl uoro-4-net hoxyl phe
nyl) 20
-4-(4-met hyl -1 - pi perazi nyl ) nmet hyl - 2H pyri dazi n- 3- one,
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyl phenyl )-4-[3

(1 pi perazinyl) propyl]-2H pyridazi n-3-one,

4- ( 3- an1nopropy|) 2-cycl opropyl net hyl - 6- (3-fl uoro-4-ne
bhox!) VA ipemidpz2pE py?i®lazi n- 3- one,
2- §4 fl uor obenzyl)-6-(3-fl uoro-4- net hoxyl phenyl) - 4- §4-

ret & (dchlagiopeeazi ngHy wel tiyl (420l pgE P dazrei-3ighenyL
2- (4-fluorobenzyl)-6-(3-fluoro-4- nethoxylphenyl) 4-(1-
pi pee tindzi Inpii prse Ry Y DHISIV T Id a2 RY Blémeln-3-one,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nmnmet hoxyl phenyl)-4
2042, wwmmi@epéyﬁhmmw@{wp SERPYRY daAY3: Gt me
2- (3, 4-di fl uorobenzyl) - 4- di met hyl am nonet hyl - 6- (3-fl uo
Eloy 4~ 1 ~grchiexy P phengt )y DH P yprird 42 2 Al 32 offes -
2-(4- chlor00|nnanyl) 6- ( 3-fl uor o- 4- net hoxyl phenyl ) - 4-(
4= hg ?[‘Iﬁﬂl-olfﬂﬁhﬁé]f’htPWSDHETWﬁ Frpye T B o3 YeR enyl
2-(4-chl oroci nnanyl) - 6-(3-fl uoro-4-nmet hoxyl phenyl ) - 4-
44(Q47gpthyl 1- plpera21nyl)methyl ZH-pyridazin-3-one,

-hydroxyethyl) plpera2|nyl neth | - 2H yrlda2|n 3-one
—[3 (4-chlorophenyl)propyl]~6- uoro- methoxylphenyl)

4- N, N- bi s( 2- hydroxyethyl)an1nonethy| 2-cycl opropyl met h
yh= 6L ~morAVA -G opbpar aetTHoXylesheRy L= 0¥ 144 idaA-RN8. one,
4- am nonet hyl - 2- cycl opr opyl net hyl - 6- ( 3-f | uor o- 4- nethox
It e Lasmppy i 2RE Ry} fabd - 13weRe 4 b oxylphenyl) ~4- (3 (1-
piperazinyl}propyl]-2H-pyridazin-3-one,
4- (3-aminopropyl)-Z-cyclopropylmethyl-o- (3-fluorc—-4-methox
ylphenyl)-2H-pyridazin-3-cne,
2-{4-fluorobenzyl) -6-{3-fluoro-4-methoxylphenyl) -4- (4-meth
yl-l-piperazinyl)methyl-Z2H-pyridazin-3-cne,
2-(4-fluorobenzyl)-6- (3-fluoro-4-methoxylphenyl) -4~ (1l-pipe
razinylimethyl-2H-pyridazin-3-one,
-{3,4-difluorcbenzyl)-6-{3-fluoro-4-methoxylphenyl)-4-(4-
methyl-l-piperazinylimethyl-2H-pyridazin-3-one,
-{3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxylphenyl)-2H-pyridazin-3-one,
Z-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxylphenyl)-4-{4-me
thyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-(4-chlerocinnamyl)-6-(3-flucro-4-methoxylphenyl)-4-[4- (2



2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- et hyl phenyl ) - 4- (4-
meth vyl -I|-piperazinyl)nethyl-2H pyridazi n- 3-one.
Specifically, the follow ng conmpounds are preferred
fromthe standpoint of water solubility and ora
absorbability: 21
2-(3,4-difluorobenzyl)-4-di nmet hyl am nonet hyl - 6-(3-fl uo
ro-4 -nethoxyphenyl)-2H pyri dazi n- 3- one,
2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- met hyl phenyl ) - 4- (4-
meth vyl -I-piperazinyl)nethyl-2H pyridazin-3-one,
Zb.’(@fﬂfﬁf&{ﬁf-rhé’ééniyp)tp%ri‘%11THU<¥ie6h4’1né’t{h¥6¥<§/ﬁﬁeWW‘)3‘@nF1 p
per azinyl)nethyl-2H pyridazi n- 3-one,

é I[ﬂaN(kzFLSc ﬁl-@mﬁﬁéﬁwﬂb){ OEAmE b £ BT SRR R hy©
%a-fﬁ;tcrﬁﬂ A-mgi per azp i Y et iy Py 2 g+ iR 3- one,
2- (4-chl oroci nnanyl ) -6-(3-fl uoro- 4- nethoxypheny%%oxﬁiph

4 nepindyAthy g per a2 PRy HetiIv-L2 B pyT F et a-Br6

2- (4 chlor00|nnanyl) 6- (3-fl uoro-4- met hoxyphenyl)-4-[4
eTQl -2H-pyridazin-3-one, and

hydroxyethyl) 1- pi perazi nyl ] net hyl yri dazi n- 3- one;
or {4 Cfs]aflltoctlﬁéﬁ@bfj) Tf)é@éﬂor%ﬂe? ritipound =( fympth
the present invention, an acid addition salt is
E¥E¥H¥%§ﬁaZEﬁahbm@§hrﬁ dthevadidgz22- 32t t i on salt
include inorganic acid salts, such as the

hydr odfiesiifdeal syl £ae &0 lAPKiRY OBREUPHDSPRATE feangd from
organic acid salts, such as the nethanesul f onate,

et edtedpodrar af eva et retletbidndyoxad atenl FlRECHERP1E by :

conpound according to the present invention
2-(3,4-difluorcbenzyl)-4-dimethylaminomethyl-6-{3-fluorc-4

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

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

an acid addition salt is preferred. Examples of the acid



may exist in the formof solvates and a keto-eno
tautonmer. Such sol vates and tautoner are enconpassed
by the present invention. Illustrative of the

solvates are those forned as a result of addition of
sol vents used upon productign, for exanple, water and
al cohols. No particular limtation is inposed on the
solvents insofar as they do not adversely affect the
inhibitory activity or the like of the conpound
according to the present invention against

o erdculeiedL 1 { Bepregludtd een 1 cAg cad st Vit e, s Uhe 2Ry @Rat e
is preferred. The phenyl pyri dazi ne conpound (1)
hveordilmyide ., tshd fapresentar apedtinesreanc bengregaredacid
for exanple, by the follow ng preparation processes
fa)t4,05¢d) as (hy mPLbpat Al Brngrodesisade  dorpaaiigs citrate
having the formula (1) in which n=1 23 X x x X Y

O C(CRABER2r HZNNHz Y I-1T I\ Y Z Z Z RACH COCH3 HO
C~0 NN (2) EtOOC COOEt HOOC NTH R4000 NH 0 0O (3)
(4) (5prtRerHihexcopounRQO3>AAiVigoH Fhg PYespnCIQOBEL 1on
DMF Z Z 2) Reduci ng agent

may exist in the form of solvates and a keto-encl tautomer.
Such solvates and tautomer are encompassed by the present
invention. Illustrative of the sclvates are those formed as
a result of addition of solvenis used upon production, for
example, water and alcohols. WNo 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-18 production.
As a solvate, the hydrate is preferred.

The phenylpyridazine compound (1) according to the
present invention canbe prepared, for example, by the following
préparation processes {(a) to (d).

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

in which n=1



-N ~Nr R4000 NR FIOOC RL HOCH2 NRL OO0 0 (6) (7)
(8) XR2 XY MC Y ;NTHZ-NZ Z N MOCH2-N, RL R7N
Rl OO0 (9) (la) wherein R4 represents al kyl, Hal
represents hal ogen, Ms represents nethanesul fonyl,
and R, R2, R3, X, Y and Z fmve the sane neani ngs as
descri bed above. A description will hereinafter be
made about the individual reaction steps. In the
steps from an acetophenone (2) to a conmpound (5) the
acet ophenone (2) and diethyl ketomal onate are heated
undef stirring to yield a conpoundg; (3) . Hydrazine is
caused to act 24 opn the conpound 1o garry out a ;

Y
ri o=t osigGBESL{ o, and Tﬁ:ﬁélﬂ'zr i on préduct @
th at ed With|I kal i, for exs e, p&@dl um 7
npound (4). The

hydrioxi de or the like fo afford a do
conrﬁﬂfl’i‘éi (4) isﬁgeix(f\‘creact ed with amlqal cohol such”as

net hanol NE . NH
2) | EtOoC” “COOER: HOOC R*OOC
. o o
G) @) ®
R'-Ial X X
Y ~ Y - Y
K5C04 OH 1) ClCOOEt
e e e e
DMF l! Z 7 2)Raducing agent’ 7
JC¥ [ Y
N, N. N
rRiooc” YR HOOC Tog! HOCH; R!
0 o} o}
Q)] N 1t
X R2 X
MCl o AH Y
—_— R
z z
i >
MsOCH;” ) R & “R!
0 O

@ (la)

wherein R® represents alkyl, Hal represents halogen, Ms

3, X, Y and Z have the

represents methanesulfcnyl, and R', R*, R
same meanings as described above.

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

In the steps from an acetophenone (2} tce a compound (5),

the acetophenone (2) and diethyl ketomalonate are heated under

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



to give the conmpound (5). Rl-Hal is reacted to the
conpound (5) in the presence of an alkali such as
pot assi um carbonate to provide a conpound (6) . The
conmpound (6) is hydrolyzed into a conpound (7) . After
et hyl chl orocarbonate is catsed to act on the conpound
(7) to convert it into an acid anhydride, the acid
anhydride is reduced wth a reducing agent such as
sodi um borohydride to afford a conpound (8) . A
reacti on of nethanesul fonyl chloride with the
BONPBURETPBY G F Ot et PY &8¢nt & §F &1Ba4RY stfartagn, and the
triethylam ne provides a conmpound (9), a key
F At & TRIUPAPE F JtStheIa SaCATGR Sdheied | 1% readOr GH6P 14
desired amine [RZ (R3) NH wth the conmpound (9)
§Pel ds e crarget r coifpourt@ Gpa§ff@¥d i% prererfedito The
carry out this reaction, for exan? in a_ polar
somweitd ddehi agexdi Pty oi hamdelr ﬁh?hé%heééﬁ‘%?ethé‘ml
absence of an alkali such as potassium carbonate.
FRcidental® yompPLa® anino group is contained |n t he
group R2 or R3 in the anmi ne, a reaction may
carri éd-Bat h%lqﬁ?@ieﬁaﬁpnﬁﬁ%rq%ﬂpﬂﬂﬂ§tééﬁeanmﬁﬁ?1Eﬁ?sence
Fproprlate protecting group, for exanple, an
leExy Elst oA FL grrobptas $ oI 6neECBYLE [e FEDVE @ gforprgnd
protectlng group. 25 To obtain a conpound (Ia% in
iWhi chTRe caRgCRBAdee Iy dgery 74Homs-0 pEPERRTHaN7) - After
phthalimde is reacted with the conpound (9), and the
Piack CHACPPoUTRINE feacawsed GPtHET Oni tIE fpaPaznfel Or to
the Iike.

convert it into an acid anhydride, the acid anhydride is reduced
with a reducing agent such as scdium borchydride 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 reactiocon
scheme.
Areactionofaidesiredamine[RZUQ)NH}withthecompound
(¢) yields the target compound {la). It is preferred to carry
cut 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 1is
contained in the group R? or R? in the amine, a reaction may
be carriedoutusingarawmaterial protectedwith an appropriate
protecting grecup, for example, an alkoxycarbonyl group,

followed by the remcoval of the protecting group.



A conpound (la) in which X; Y and/or Zis

nmet hyl sul finyl or nethylsul fonyl can be obtai ned by
oxi di zing a correspondi ng conpound, in which X, Y
and/or Zis methylthio, with a peracid, for exanple,
per benzoi c acid. This mnethydssul fination or

nmet hyl sul fonati on nay be carried out at the stage of
the internediate (9). (b) Preparation process of
conpounds having the formula (1) in which n=3 26 X x
Y Y PPh3 C(Hal)4 CH, (000 Bu),,NaH Z,N HO Hal N,R R
(8) 0 1oyt xaxcompopng TEA 21 gt @B A9 Rledfe Aydrrgen
Bu' OOC R HOOC N, Rl (11) 0 (12) OX Y

atoms, potassium phthalimide is reacted with the compound (9),
and the reacticn product is reacted further with hydrazine or
the like.

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

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

in which n=3



1)CI OOCEt . NEt 3/ THF Z MsC 2)NaBH4/H, O N 1-10 N, Ri
(13) 0 Xx Y\VY ZRRBNHZR \N MONR NNR R
(14) O (Ib) O wherein Hal, Ms, R1, R2, R3, X, Y and Z
have the sane neani ngs as defined above. According to
the preparation process (b)26 a carbon tetrahalide
such as carbon tetrabromde is firstly reacted with
the conpound (8) in the presence of triphenyl phosphi ne
to obtain a halide (10), with which a nalonate is
then reacted in the 27 presenge of sodium hydride to
yield a gonmpound (11). An acid h as

fic acid is react ith the conmpound (11)

to con it into a dicarboxy acid, followed by
heating Jto ¥i el dod. ggmound (12) Ethyl cH,(c00Bu),NaH
chl or oc Qnat e is—&aused to ac@ on t he—cenpounrd~{12)

dvide, which is then

tQ,con Ertiit into an agid an
re i Huchtas sodi um

Prria reduci ng agent

U
(8) O (10y ©
X X
Y Y
z 1)TFA z
Bu'00C l \I}I 2)Heat SN
N. -
Bu'00C R HOOC “g!
an © (12y O
X
Y
CICOOEENEL/THF ,
MsCl
2)NaBH 4/H,0 Sy
[ |
HO N.
R.I
a3 ©
X X
Y Y
Z  RIR3NH Z
FoN R CoN
Ms N. N N
6 Rl R: Rl
(14y O (p) ©

wherein Hal, Ms, Rl, Rz, R3, ¥, Y and Z have the same meanings
as defined above.

According te the preparation process (b), a carbon
tetrahalide such as carboeon tetrabromide is £irstly reactedwith
the compound (8) in the presence of triphenylphosphine toobtain

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



bor ohydride to yield a conpound (13) Methanesul f onyl
chloride 1is reacted with the conpound (13) in the
presence of a base such as triethylamne to yield a
conmpound (14), a key internediate in the process
according to the present in¥ention. A target conpound
(I b) can be obtained by reacting a corresponding

am ne (RZR3NH) with the conmpound (14) This reaction
may preferably be conducted, for exanple, in the
presence or absence of an alkali such as potassium
parbomest € Fodupordr 1ddl et esdich cggpround (11) . An acid
di net hyl f or mam de. When an ami no grqup i s contai ned
PYCE He gF olUpioRpasr tR3 &6l ot he rarrRed wi et FeRPOowRy Bé!
conducted using a raw material in which_ the am no _
§P oL VeHds ibeht protidcredow L hC gttt idpprtoprPyee by heating
protecting group (for exanple, an al koxycarbonyl

ge otip)Ld f oldrpweadbil depr Bt ert idrcrerarheproiiéctimird t°
group. To yield a conmpound (I b) in which R2 and R3 are
pot Prhylde sgeRcvatons,) theworpouht 16&A e 26BE & Hud Bye-
reacting potassi um phthalimde with the conpound (14)
endch hien theactEAgChy drdZ e redpcing FeKE: 2L @) sodium
Preparati on process of conpounds having the fornmula
ayohydy iwiei techy Feag Xegnoung (130 ZRMythang uang oopl INTN ofa e
N NC N. Rl HOOC |

is reacted with the compound (13) in the presence cf a base
such as triethylamine Lo yield a compound (14), a key
intermediate in the process according to the present invention.
A target compound (lb} can be cbtained by reacting a
corresponding amine (R°RNH) 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.
Toyieldacompound(lb)inwhicthandRBarebothhydrogen
atoms, the compound can be obltained by reacting potassium
phthalimide with the compound (14) and then reacting hydrazine

or the like.



~

TH
| R
c)

R~ (10)0 (15) 0 (16) O x x \ Y Y 1)ClO00OEt, Net, F
Z MsCl | /| Z 2)NaBH4/H O~ NNI1 f I HONIR MO
(17) 0 (18) 0 x Y RRBNHZ R N.NNR R1O
wherein Mrepresents a netal atom and Hal, Ms,
R2, R3, X, Y and Z have th# sane neani ngs as defl
above. According to the preparation process (c), a
cyani de such as sodiumcyanide is reacted with a
halide (10) to convert it 1into a nitrile derivative
(15), which is then hydrolyzed to yield a conpound
(16& PF@W%W@%W%mmpouadﬁa*}egfétn%%?ﬁaéeﬁﬁula
(Ic) can be obtained via an al cohol derivative (17)
andanesy| ¥xych deri vative (18) by a sinilar procedure
as in the preparation 29

- Z

R,
ed

Z Z

N
|

2
HOOC -

Hal N R! r!

(10)0 (1) © ey ©

X X
Y Y
CICOOELNEt/THF z MsCl z
. MsCl
2)NaBH,/H,0 oy Sy
i I
1 Ne_ 1 | N.. 1
HO R MsO R

(17) © (18) ©

RZR3NH Z
=N
2

R\.

(ey ©

wherein M represents a metal atcom, and Hal, Ms, Rl,Eﬁ, Ra X,
Y and Z have the same meanings as defined above.
According tc the preparation process (¢}, a cyanide such
as sodium cyanide is reacted with a halide {10) to convert it
into a nitrile derivative (15), which 1s then hydrolyzed to
yieldacompound (16). Fromthe compound (16}, atarget compound
{lc) canbe obtainedviaanalcohol derivative (17} andamesyloxy

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



of conpounds containing three nethyl ene groups. (d)
Preparati on process of conpounds having the formul a

(1) in which n=4 or 5 These conpounds can be obtai ned
by conbi ning the synthesis processes (b) and (c). The
salt of the conmpound (1) aceording to the present

i nvention can be obtained by causing an organic acid

or inorganic acid to act in a manner known per se in
the art. The conpound (1) according to the present
invention can be isolated and purified by subjecting
PE eonputids cari-eanipy ottt &8 TCERARDAI §-EHPl oyed i n
organi ¢ synthesis chemstry, for exanple, filtration
ext fAcProre rafeishi REOCR Y PAGOMrESRES Mt Etidore formula (1)
recrystallization, various chromatographic

pr ocedut eghigndydr °€hé |ike. Each intermediate can be
subj ected to the subsequent reaction w thout _
bot herihfg t@mperinfly cantbe gHe gergourt (T Ny spynthesis
provided as a solvate wth a solvent such as a
pPeactsiF sollvent 6F) recrystallization sol vent,
especially as the hydrate. The conpound (1) according
to thehsr éséft of nventdceporsd ékbeldemding hat e present
solubility, is also good in oral absorbability and
h@ge¢¢ﬁﬁ¢ﬁ4@bg0§§@i@¢@9yg@gﬁﬁ§ganorganlcac1dor1norgan1c
i nterl eukin-1(3production, and therefore, is useful
asid pr eventinve bantderdpedt iFe 6f 11 nMfhe Ky st em

di seases, inflammtory di seases, ischem c diseases,

ost eofdreospmpoihdr ) st g Théhe RessHaaprest 3gn can

be isolated and purified by subjecting it to purification
procedures commonly employed in crganic synthesis chemistry,
for example, fliltration, extraction, washing, drying,
concentration, recrystallization, wvarious chrcmatographic
procedures, and/or the like. Each intermediate can be
subjected to the subsequent reactionwithout botheringtopurify
it. The compound (1) may be provided as a solvate with a sclvent
such as a reaction solvent or recrystallization solvent,
especially as the hydrate.

The compound (1) according t¢ the present inﬁention is
excellent inwater solubility, isalsogocdinoral absorbability
and has inhibitoryactivity against interleukin-1p production,
and therefore, is useful as a preventive cor therapeutic for
immune system diseases, inflammatory diseases, ischemic

diseases, osteoporosis, ichorrhemia and the like. Examples



of ischem c diseases include ischem c heart diseases,

i schem ¢ encephal opat hy, ischemc nephritis, and

i schem ¢ hepatitis. The pharmaceutical conposition of
the present invention contains the conpound (1) or

the salt thereof as an actiate ingredient. Using the
active ingredient alone or together with a

phar macol ogi cal |y acceptabl e carrier such as a
solubilizer, excipient, binder or extender, it can be
formed into pharmaceutical preparation forms such as .
phBpefericdpsnne’ds 1ngladttes e pbaderst 4iiceceronsARE ©
suppositories. These pharmaceutical preparations can
pe-Priodeeed By k%@m%ﬂﬁsag%tl%ra%(éﬁﬁﬁ%ml%r%patltls-
preparations can be produced by suitably formulating

t he cdiporintl EORUSE Cf hes EHOB AR SHbF RAPF6 AWt vention
sol ubilizers such as tragacanthgum gumarabic, sucrose
eRterids thecFPRPANY] i Me 961 [Fheseybeam viacfafd PEGODVE
exci pients such as starch, mannitol and | actose;

%ﬁ?ﬁﬁﬂ%@@%ﬂﬂp%&ﬁgE%ﬁ%@?&ﬁ%ﬂﬁ?F%%%?%ﬁ%é%n%aﬁﬁﬁﬁﬁéh%rW1th
hydr oxypr opyl cel l ul ose; disintegrators such as_
TPPSTART P hed k& I 1 dsecrintl L aR BHXSMELRY | el |1 1o%e 1 1zeT,
cal cium lubricants such as talc and magnesium
Pfedrignd; BrPfeaky hgdFeres stehcas 7§ gitafhyakdus
silicic acid. The pharnmaceutical conposition according
R e S USA 63 & T S RENtioAn L PENAdTH AT steFebldrwl [GpPsRLes,
parenteral ly. The adm ni stered dosage of the
PHERECe uPPEART S c oHPESItion aB€of dPRfY tT'® HRé - preseit

i nvention varies depending on the body weight, a%e,
RS nCEHGIL FROPY Rad of henp (ke be regehcgd by known methods.

For example, oral preparations can be produced by suitably
formulating the compound (1) or the salt in combination with
solubilizers suchas tragacanthgum, gumarabic, sucrose esters,
lecithin, olive o0il, soybean oil and PEG400; excipients such
as starch, mannitol and lactose; binders such as
carboxymethylcellulose sodium and hydroxypropylcellulose;
disintegrators such as crystalline cellulose and
carboxymethylcellulose calcium; lubricants such as talc and
magnesium stearate; anticaking agents such as light anhydrous
silicic acid. The pharmaceutical compesition according to the
present invention is administered crzlly or parenterally.
The administered dosage of the pharmaceutical

compositionaccording to the present inventionvaries depending

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



patient. In general, however, it is preferred to

adm nister to an adult in an anount of about 0.01 to
1, 000 ny, preferably 0.1 to 100 ng, of the present
pharmaceutical conposition in terns of the conpound
(1) per day in 1 to 3 porti®@ns. EXAMPLES The present
invention will now be further described by reference
to the foll owi ng Exanpl es. The Exanpl es are provi ded
solely for purposes of iIIustration and are not
intended to be limtative. anple 1 Preparation of
Ha%HEQ%TtIBu%%%?%%HbBﬁVFV?fpHﬁéﬁézP?ﬁﬁ%ﬁﬁ@Fh?P Figiguipster
| uor o- 4- et hyl phenyl ) -2-i sobutyl - 2Hp r|da2|n 3-one 1)
PP éparart ort fofl ROy @)Wéltth%//l §i zwf uQ)QQ)f“@If U erg bty
an ice-cold solution of 3-fluoro-4-nethyl benzal dehyde
£5b Ty, 106, 38 nebl HhS ﬁrﬁﬁEHEOP@??ﬁﬁcﬁﬁiécéédéﬂmEﬁ%ﬂﬁﬂQ§eln
a 0.93 Msolution 50 47 ) of nethyl magnesi um

bP Ot de” (G S440/RBITY |1 FHE. “PHelfenpe? at (R 9P Fhe
reaction mxture was allowed to rise back to room
tenperature, at which the reaction mxture was

stirred for 1 hour. Then, 2 nol/L hydrochloric acid
WeRMPIgdded, and the mixture was extracted with ethy
acetate. The extract was washed with brine and dried
over ditfyBFBESNSodiVERT-3on %&ﬂ#é?@.bqﬁau§@@¥eﬁ?sﬁ%&99d by
distilled off under reduced pressure {leld title

E%ﬁ%@ﬂﬁﬁf%%t%eééﬂéoyé@qgﬁP%P e§55Tgeﬁ§amp es are provided

sclely for purposes of illustration and are not intended to

be limitative.

Example 1
Preparation of
4-({4~-tert-butoxycarbonyl-l-piperazinylimethyl-6-(3-£f
luoro-4-methylphenvyl) -2-iscbutyl-2H-pyridazin-3-one
1) Preparaticn of 4-{l-hydrcxyethyl)-2-fluorotoluene
Toanice-coidsolutionof 3-flucoro-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 rocom temperature, at which the reactionmixture
was stirred for 1 hour. Then, 2 mol/L hydrochleoric acid was
added, and the mixture was extracted with ethyl acetate. The

extract was washed with brine and dried over anhydrous sodium



quantitative). 1H NVR(400MHz, CDC13)5: 1.46(3H, d,
J=6.4 Hz), 2.26(3H, d, J=1.8 Hz), 4.85(1H, q, J=6.4
Hz), 6.99-7.06(2H, m, 7.14(1H, dd, J=7.8, 7.8 Hz).
2) Preparation of 3'-fluoro-4'-nmethyl acetophenone To a
solution of 4-(l-hydroxyethsd)-2-fluorotoluene (55.8
nmg, 0.36 mmol) in nethylene chloride (1 nL) were added
nol ecul ar sieve 4A (56.0 ng) and PCC 94.0 ng (0. 43
nnDI) and the mixture was stirred at room

erature for 1 hour. The reaction m xture was
ﬁill ghed Theswdhvecslyased antl tateof f Mpdat e cdnggd pressure
concentrat ed under reduced pressure. The residue was
pory¥¢lel By leoLamnoert onatodraghycohosi ¢ikal del® M.
[silica gel 5 g, hexane/ethyl acetate (10/1) ] to
ghang tdfe visiltl e conmpound as a pale yellow oil (47.5
ny, 86.0% . 1H NWR(400MHz, CDC13)5: 2.32(3H, d,
FENMBHAY OMRZ 56¢BH,3)§), 7.26(1H, dd, J=7.6, 7.6 Hz),
7.56(1H, dd, J=1.6, 10 . 4 Hz ) , 7.62 ( 1 H, dd,
J:ﬂp&ﬁ(BH,cg Hz)¥ -4 H3), Pr-@pdpdt idnJof - 8thyl. 4.85(1H, q,
2- et hoxycar bonyl -4-(3-fl uor o- 4- nethylphenyl) 2- hydr oxy
- 4txdbitanoat®-A .MexeHr enlof 7. 14 (1H, dd, J=7.8, 7.8 Hz).
3'-fluoro-4'- nethylacetophenone (4.92 g, 32.3 mmol)
ahd? o ety oke PO mal ohbte (6. 19e§hy 38C 8- MRADNCRas 33
stirred at 120C for 48 hours. The tenperature of the
reactiTona ppxttienwas 4l {lokwdresyafopl ek e rrsehpene

tenperature, and the
{55.8 mg, 0.36 mmol) in methylene chloride (1 mL} were added

molecular sieve 4A (56.0 mg) and PCC 24.0 mg (0.43 mmol), and
the mixture was stirred at room temperature for 1 hour. The
reaction mixture was filtered through Celite, and the filtrate
was concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel [silica gel
5 g, hexane/ethyl acetate (10/1)] to yield the title compound
as a pale yellow oil {(47.5 mg, B86.0%).
'H NMR(400MHz, CDC13)3:
2.32{3H, d, J=1.8Hz), 2.56(3H, s), 7.26(1H, dd, J=7.6, 7.6
Hz), 7.56(1H, dd, J=1.6, 10.4Hz), 7.62(1H, dd, J=1.6, 7.8Hz}.
3) Preparation of ethyl
2-ethoxycarbonyl-4-(3~fluoro-4-methylphenyl) -2-hydroxy-
4-oxobutanoate
A mixture cf 3’ -fluoro-4'-methylacetophenone (4.92 g,

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



m xture was purified by colum chromat ography on
silica gel [silica gel 100 g, chloroforntethyl

acetate (10/1)] to yield the title conpound as yell ow
crystals (8.41 g, 79.3%. Mlting point: 68.7-69.0C
1H NVR(400MHz, CDC13)8: 1.3@% 6H, t, J=7.1 Hz),

2.34(3H, s), 3.78(2H, s), 4.25(1H, s), 4.31(4H, q,
J=7.1Hz), 7.29(1H, dd, J=7.6Hz), 7.59(1H, d, J=10.2
Hz), 7.65(1H, dd, J=I.5, 7.8 Hz). IR(KBr) cm 1: 3485,
1740, 1684, 1253, 856, 577. 4) Preparation of
ﬂtclalretrbxy 163-063-ffdru©& poNT fret WiHephemsd Dat2mepyf chazispcsien
n e To a solution of eth
mi&tmyearmemtesilfqmgﬁ@kztt-%pﬁw HRRAS 2 Chy D%y
-4-0 xobutanoate (8.41 g, 25.8 nmol) in isopropanol
1001 7H Wagasur afited thy draZinheCGHirdrare y(on 8$49g11@6 ggl
nmmol) , and the m xture was heated under stirring

190C doped hourss. clthepoformsitiyl sedfai HQ@/ékﬂdléwa@ld
added, and the m xture was stirred further at the
samet tieperararadfo? e Hour SrYFhalfeh®td o mi ot dfé - was

i ce-cool ed, and concentrated hydrochloric acid was
deltiethd @ciaci:dify/the. E¢stem The precipitate was
collected by filtration, thoroughly washed wi th water
ahadnraritedvio, Vil1d)84 the title conpound as a

slightly yellow crystalline powder (5.67 g, 87.7%.
1.30(6H, t, J=7.1 Hz), 2.34(3H, s), 3-78(2H, s), 4.25(1H

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

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

4-carboxy-6- (3-fluoro-4-methylphenyl)-ZH~pyridazin-3-on

e

To a solution of ethyl

2-ethoxycarbonyl-4- (3-flucro-4-methylphenyl)~2-hydroxy-4-o
xobutancate (8.41 ¢, 25.8 mmol) in isopropanol (100 mL) was
added hydrazine monchydrate (2.84 g, 56.8mmol), and themixture
was heated under stirring at 100°C for 6 hours. Then, 2 mcl/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



Melting point: 281.3-282.0C (dec.) 1H NVR(400MHz,
DVSO-d6) 8: 2.28(3H,d, J=1.0Hz), 7. 41(1H,dd, J=8. 1,
8.1Hz),7.67-7.73(2H, n), 8.49(1H, s), 14.09(1H, br).
IR(KBr) cm1: 1736, 1641, 1441, 1125, 926, 806. 5)
Preparation of 34

6- (3-fl uor o- 4- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
a zin-3-one To an ice-cold suspension of

4- car boxy- 6- ( 3-fl uor o- 4- net hyl phenyl ) - 2H pyri dazi n-3-0
ne (5.50 g, 22.2 mmol) in nethanol (100 nl) was added
dropit 5@ CONRP WY RS ¢ 1diandd Y(VB 122y, croA ta L AL ARBPY e 4Rd 67
the m xture was stirred at 80C for 8 hours. The
Yenperdtiure of the reaction mixture was allowed to
drop back to roomtenperature, and the solvent was

e btind ediotft ARhde?-1EUUCEd (peeslsure. Water was added
to the ice-cold residue. The precipitate was
solpedteaMby, Fidqdatdon, washed with water and dried
to yield the title conpound as pale yell ow

fi e dedl @sT<5. U8 )g,7 -92.(789dd, vl -tli Agi pei nt:67-7.73 (24,
206. 0- 207. 3C 1H NMR(400MHz, CDC13)S: 2.33(3H, d,
J=M)7H2) 4% ALFD0EBH, 1409 (ZH2HKH, dd, J=7.9, 7.9 Hz),
7.46-7.53(2H, ), 8.32(1H s), 11.61(1H, sg. 35
TR(B)) com 17B15164671144266,1291792010945- 812.  6)
Preparati on of

5) Preparation of

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

zin-3-one

To an lce-cold suspension of

4-carboxy-6-{3-fluoro-4-methylphenyl)-2H-pyridazin-3-one
{5.50 g, 22.2 mmol) in methanol {100 ml) was added dropwise
thionyl chloride (2.72¢g, 24.4mmol), and themixture was stirred
at 80°C for 8 hours. The temperature of the reaction mixture
was allowed to drop back to room temperature, and the sclvent
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, CDCls)8:

2.33(3H, d, J=1.7Hz}), 4.00(3H, s}, 7.29(1H, dd, J=7.8, 7.9

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



6- (3-fl uoro-4-net hyl phenyl ) - 2-i sobutyl - 4- met hoxycar bon
y 1-2H pyridazin-3-one To a sol ution of

6- ( 3-fl uor o- 4- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
azin -3-one (5.28 g, 20.0 mmol) in

N, N-di net hyl formam de (40 ms) were added potassi um
carbonate (5.53 g, 40.0 mmol ) and isobutyl brom de
(3.29 g, 24.0 mol ), and the mixture was stirred at

80C for 1 hour. The tenperature of the reaction
mxture was allowed to drop back to roomtenperature.
AR ¥R U e aqudoud ¢7 8ol WGn 9f' 'sodPdm 812-

hydr ogencar bonat e was added, and the mi xture was
extFzitae@ bwierhoét hyl acetate. The extract was washed
wth brine, and dried over anhydrous sodi um sul fate.
Theésovidnorondsmei-sy i phase 10f£ -aRabrty Edtided- heregssgpeny
The residue was purified by colum chromat ography on
si | ic@digelridsizinca-get 100 g, chl orof or m net hano
(100/1-.50/1)) to yield the title conpound as an

or angdoiel spsuiony o84, 999 . 1H NVR(400MHz, CDC13) 8:
0.99(6H, d, J=6.6Hz), 2.32-2.42(1H m, 2.33%3H, s),

8- 08(BMoros) ngthplyipayld - 43eZ CAPEY A TR PY YEH PYgdazin
J=7.8, 7.8Hz), 7.46 (IH dd, J=1.6, 7.8 Hz), 7.50(1H
deh ore=1(56 2810, 72HA) mnglp1{in W, N-Gyimezhvpf eparatdon 46f mL)
36

de carPoxy P6La3sfimersbdraet Ky phenyt § -Quingbbatgisphupyl
r idazin-3-one

bromide (3.29 g, 24.0 mmol), and the mixture was stirred at

80°C for 1 hour. The temperature of the reaction mixture was
allowed to drop back to room temperature. A saturated agueous
sclution of scdiumhydrogencarbonate was added, and the mixture
was extracted with ethyl acetate. The extract was washed with
brine, and dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure. The residue was
purified by column chromatography on silica gel ([silica gel
100 g, chloroform/methanol {100/1-50/1)) to yield the title
compound as an orange oil (5.41 g, 84.9%).
'H NMR(400MHz, CDCl:)3§:
0.99(6H, d, J=6.6Hz), 2.32-2.42(1H, m), 2.33(3H, s}, 3.98(3H,
s),4.12(24,d, J=7.4Bz), 7.28(1H, dd, J=7.8, 7.8Hz), 7.46 (1K,
dd, J=1.6, 7.8 Hz), 7.50(1H, dd, J=1.6, 10.7 Hz), 8.21(1H,
s).

7} Preparation of



To a suspensi on of

6- (3-fl uor o- 4- net hyl phenyl ) - 2-i sobut yl - 4- net hoxycar bon
yl -2 Hpyridazin-3-one (5.27 g, 16.6 mmol) in

nmet hanol (50 nL) was added a 2 nol/L aqueous sodi um
hydroxi de (50 nL) , and theenm xture was stirred at

60C for 15 mnutes. The tenperature of the reaction

m xture was allowed to drop back to roomtenperature,
and then, water was added. After the system was
acidified with concentrated hydrochloric acid, the

m xt upar Ry ~Ext( P aéteelr wi %wet@wﬁ?hea&t at e Soé véxtaeyr
was washed with brine, and dried over anhydrous
sodidmigulfare. The sol vent was distilled off under
reduced pressure, and the residue was recrystallized
from Tehkorsfpenshexarde to yield the title conpound as
colorless fine-needles (4.73 g, 93.8%. Melting

pof It lupsg-@-18oh g hery INVRC 400y 1 CDEES @XYE202PBH, ~~
d, J=6.7 Hz), 2.33-2.42(1H, nm), 2.35(3H, d, J=1.6

Ay riglepinEaFeng, (327 9, 4 oHF)mmoly) 39 pqhargd, (3e7L) gas
7. 8 Hz) , 7.52 (1H, dd, J=1.8, 8.0 Hz), 7.55(1H
tleda? i@l /IR, sGligB (I roxg e (B4 M, 1#pd §pe mixture
IR(KBr) cm1: 2960, 1742, 1633, 1574, 1425, 1101, 820.
®)s Prigpaedt pon6efC for 15 minutes. The temperature of the
6- ( 3-fl uor o- 4- net hyl phenyl ) - 4- hydr oxymet hyl - 2-i sobut yl
B c2igopyi i das nag-adiewsd w dobntieeh fof room temperature,

and then, water was added. After the systemwas 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: 159.0-159.5°C
'H NMR{400MHz, CDCls)8:
1.02(6H, d, J=6.7 Bz), 2.33-2.42(1H, m};, 2.35(3HE, d, J=1.6
Hz),4.21(2H,d, J=7.4Hz),7.32 (1H,dd,J=7.8,7.8Hz),7.52 (1H,
dd, J=1.8, 8.0 Hz), 7.55(1H, dd, J=1.8, 10.6 Hz}, 8.63(1H,
sy, 14.13{1H, s).
IR{(KBr) cm *: 2960, 1742, 1633, 1574, 1425, 1101, 820.
8) Preparation of

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



4- car boxy- 6- ( 3-fl uoro- 4- net hyl - phenyl ) - 2-i sobutyl - 2H-p

yrid azin-3-one (4.53 g, 14.9 mol) in THE (40 nl)

was added triethylamne (1.66 g, 16.4 nmol). To the

i ce-cool ed m xture was added dropw se a sol ution of

et hyl chl orocarbonate (1.787 g, 16.4 mmol) in THE (5

m.), and the m xture was stirred for 30 m nutes.

Tri et hyl am ne hydrochloride was filtered off. An

ice cold solution of sodium borohydride (564 ng, 14.9
in water (1 m) was added to the filtrate, and

the R dfistfuPeoas stirred at room tenperature for

10 ni nut es. Thereafter, 2 nol/L hydrochloric acid was

added Tco 2t RelpBaeR i®h nixture, and the n1xture was

extracted with ethyl acetate. The organic er was

ST N Br £ e e T A -6UGRY By chests S ar v

sul fate. The solvent was distilled off under reduced

prEssincee (thedresi Hue® WS pulnf TRE b0 édllumgs added

chromat ogr aphy on silica gel [silica gel 300 g

ehl orof errfet harfoP - Gﬁbd?@m§5bllﬁofﬂﬁblc?l@Pﬁl?%éuXture

title conpound asa colorless crystalline powder (1.08

@2 s 2809 dr M itSeng polHtiom 2af. Sy chEor e FR NMRIATOMZ / ©

CDC13) S: 0. 99(6H d, J=6.6 Hz), 2.29-2.39(1H nm,

@, 3X(-3HIgl) Jom TEF (H)nL)3, @BE1HS tixuGeOrRy |, s UL B2 FPT

d, J=7.4Hz), 4.71(2H, dd, J=1.2, 6.0CHz), 7.26(1H, dd,

JEMigrEgs - 7TA6E R L e nTimcEg Tizegs) titegpC1gE £ ddAn

J=1.8, 10.8 Hz), 7.65(1H, s) IR(KBr) cm1: 3330, 1644

31%6:01115§glu‘g_;2<216 of]_@ggz{lugz]gforohydrl (564 mg, 14.9 mmol)

in water (1 mlL) was added to the filtrate, and then, the mixture
was stirred at room temperature for 10 minutes. Thereafter,
2 mol/L hydrechloric acid was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The crganic
layer was washed with brine, and dried over anhydrous sodium
sulfate. The solvent wasdistilled off under reduced pressure.
The residue was purified by column chromatography on silica
gel [silica gel 300 g, chloroform/methancl (100/1-50/1)} to
yield the title compound as a coloriess crystalline powder (1.08
g, 25.0%).
Melting point: 147 .3-147.5°C
'H NMR (400MHz, CDCls)38:
0.99(¢H, d, J=6.6 Hz), 2.29-2.39(1H, m), 2.32(3H, d, J=1.8
Hz), 3.05(1H, t, J=6.0H=z), 4.08{(2H, d, J=7.4Hz}, 4.71(2H,

dd, J=1.2, 6.0HEz), 7.26(14d, dd, J=7.8Hz), 7.46(1H, dd, J=7.8,



9) Preparation of

6- (3-fl uor o- 4- net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f on
y | oxynethyl - 2H pyri dazin-3-one To an ice-cold

sol ution of

6- (3-fl uor o- 4- net hyl - phenyl & 4- hydr oxynet hyl - 2-i sobuty
| -2H -pyridazin-3-one (1.08 g, 3.73 mmol ) in

net hyl ene chloride (20 nlL) were added triethyl am ne
(491 ng, 4.85 mml) and nethanesul fonyl chloride (513
ng, 4.48 mmol), and the m xture was stirred for 1
hout-8H&)sat urhtled adquebus Bsol Witd div)oef 7 sodi im ) -

hydr ogencarbonat e was added to the reaction mxture,
AREEB et 1 he i x LGl é: whs® extiadred 2aPt h1 &t hyl824-
acetate. The extract was washed with brine and dried
BV eFrefipdricisc8odi um sul fate. The sol vent was
distilled off under reduced pressure, and the residue
was o1 eETiAstogiordzegt by ol bl or o deRPHEXANE - hAresd L £ RBY
title compound as a colorless crystalline powder (964
g, 1)y L -KEFPY AgCpHi 3 oRg2. 7- 143. 4C 1H
NNR(4OON+E,.CIK1326: 0.99(6H, d, J=6.8 Hz),

2. 30- ZB401Hcengol @ 38(BHendef)=1.8 Hz), 3.17(3H s),
4.08(2H, d, J=7.4Hz), 5.27 (2H, d, J=1.4Hz), 7.27(1H
fid{ 3JEng o-A-Be Fhy l-phears(liH A -Gddr gEngthig @ Hppbutyl-28
7.50(1H, dd, J=1.8, 10.9 Hz), 7.76(IH t, J=1.4 Hz).
THR(KBIZ iem3-ong435 082964 - 736581 ) 1610e thgbene ¢hbgrigeyd20
39 10) Preparation of

mL) 4qns eoiggHokyearboritine gidgér 8¢t nYl §2 mstcHy| 26¢(3-f|

methanesulfonyl chloride (513 mg, 4.48 mmol), and the mixture
was stirred for 1 hour. A saturated agueocus solution of sodium
hydrogencarbonate was added to the reaction mixture, and then,
the mixture was extracted with ethyl acetate. The extract was
washed with brine and dried over anhydrous sodium sulfate. The
solventwasdistilledoffunder reducedpressure, andtheresidue
was recrystallized from ch1oroform—hexane to yield the title
compound as a colorless crystalline powder (%64 mg, 70.4%).
Melting peint: 142.7-143.4°C
'H NMR({400MHz, CDCls)3$:
0.99(6H, d, J=6.8 Hz), 2.30-2.34(1H, m), 2.33(3H, 4, J=1.8
Hz), 3.17(34, s), 4.08(2H, d, J=7.4Hz), 5.27(2H, d, J=1.4H=z),
7.27(1H, dd, J=7.8, 7.8 Hz), 7.45(1H, dd, J=1.8, 8.0 Hz},
7.50(1H, dd, J=1.8, 10.9 Hz), 7.76(1H, t, J=1.4 Hz).

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



uor o- 4- net hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one To
a solution of

6- ( 3-fl uoro- 4- net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
yl ox ynet hyl - 2H pyri dazi n-3-one (100 ng, 0.27mol) in
acetonitrile (1 nmL) were amded potassi um carbonate
(56.3 ng, 0.41 mmol) and tert-butyl

1- pi perazi necar boxylate (60.7 ng, 0.33 mmol ), and the
m xture was stirred at 80C for 2 hours. The
tenperature of the reaction mxture was allowed to

W o wsaek atéoprodfn tenperature, and then, water was
added. The m xture was extracted with chloroform The
ext réct? was tdpi ek vvare orarhy dPORST 3bH1 im S that a6~ Thef !
solvent was distilled off under reduced pressure, and
t he yaasi-durehhgl periflled "By cebt vhm? H ohifoifezégr aphye on
silica gel [chloroforn nethanol (40/1)] to vyield the
titleTeorpeandtaen el low oil (115 ngy, 92.40). 1H
NMR(400MHz, CDC13)8: 0.98 (6H, d, J=3 . 4 Hz) , 1.47
¢OR - fuorp-2gmethy Yolgeryllp - Zmj sopuBBL( Bie thgpespl bopybpx
t, J=4.7 Hz), 3.51(4H, t, J=4.7 Hz), 3.58(2H,
EmguhyjfgngM;ﬂdq$&gj3ﬁqmqQ}QQﬂthQ727@@ol)inacetonitrile
7.6Hz),7.44-7.52(2H, m, 7.77(1H, s) Exanple 2

Pr eparaticonadadd A@tassium carbonate (56.3 mg, 0.41 mmol) and
6- ( 3-fl uor o-4- net hyl phenyl ) - 2-i sobutyl -4-( 1- pi per azi

R ety | L2 pepazdasicac3osneadi Hydr dohd oli-dé e ld » and
sol ution of

the mixture was stirred at 80°C for 2 hours. The temperature

of the reacticn mixture was allowed to drop back to room
temperature, and Lhen, water was added. The mixture was
extracted with chloroform. The extract was dried over
anhydrous sodium sulfate. The scolvent was distilied off under
reduced pressure, and the residue was purified by column
chromatography on silica gel [chloroform/methanol (40/1)1 to
yield the title compound as a yellow oil (115 mg, 92.4%).
'H NMR (400MHz, CDCls)8:

0.98(6K, d, J=3.4H=z), 1.47(%H, &), 2.28~2.40(1H, m}, 2.33 (3H,

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

s),4.07(2H,d,4.1Hz),7.27{1H,dd, J=7.6,7.6Hz),7.44~7.52 (24,

m), 7.77(1H, s).

Example 2

Preparation of



4- (4-tert-butoxycarbonyl -I-piperazinyl)nmethyl-6-(3-flu
or o- 4-net hyl phenyl)-2-isobutyl - 2H pyri dazi n- 3- one

(115 ng, 0.25 mol) in ethyl acetate (2 nL) was added
a 4 nmol/L solution (2 nl) of hydrochloric acid in
ethyl acetate, and the m xtare was stirred at 50C for
1 hour. The tenperature of the reaction mxture was
all owed to drop back to roomtenperature, and then

di et hyl ether was added. The precipitate was coll ected
toyield the title conpound as a col orl ess .

cryst d1i3né lpendef s vl ohgny 1752 00§ oowel %y lpstrerazl
186. 2-195. 0C (dec.) 1H NVR(400MHz, DMSO- d6)S:

0. 95( 6H,1 Jaetixb- B Ry i P-3-33C 1FL DY L o IPIESH, d,
J=2.0 Hz), 3. 15 (4H, br), 3.32(4H, t, J=5.2Hz), 3.

93 (2Hp° @) soqutpon(2H, d, J=7.1 Hz), 7.40(IH, dd, J=
8.1, 8.1 Hz), 7.59-7.66(2H, m, 8.21(1H, s). I R(KBr)
¢m 4~ terBEentreY0arharsl - 1306 19861y L NBREh i A~ (358 NPy O
Exanple 3 Preparation of

6=113- 11 lrdveay4d ) met hypiphenyl JH-2yird 8Bty 3 4o (4 -(Rebnyd ~ P - 25
41 - piperazinyl)nethyl-2H pyri dazi n-3-one Fol | owi ng
el priscetduy e a@:fetg)’@gnﬂ @L:Q(t_ﬂg@%added a 4 mol/L solution (2
6- (3-fl uoro-4-net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
phowf yyabtdnflogilcpyeidiari ei-3clopeetdier, and the mixture was
1- met hyl pi perazi ne were

stirred at 50°C for 1 hour. The temperature of the reaction

mixture was allowed to drop back to room temperature, and then,

diethyl ether was added. Theprecipitatewascollectedtoyield

the title compound as a colorless crystalline powder (81.1 mg,

75.0%).

Melzing point: 1846.2-195.0°C (dec.)

'H NMR{400MHz, DMSC-dg)d:
0.95(6H, d, J=6.8 Hz}, 2.22-2.33{1H, m), 2.29(3H, 4, J=2.0
Hz}, 3.15(4H, br), 3.32(4H, t, J=5.2Hz), 3.93(2H, s}, 4.02(2H,
d, J=7.1 Hz), 7.40(1H, 44, J= 8.1, 8.1 Hz), 7.59-7.66(2H,
m), 8.21(1H, s).

IR(KBr) cm™': 1656, 1610, 1425, 1306, 956.

Mass m/z: 358(M")

Example 3
Preparation of

6= {3~fluoro—-4-methylphenyl)-Z2-iscbutyl-4—(4-methyl-1



reacted to yield the title conpound as a yell ow oil
(yield: 93.4%. 1H NVR(400MHz, CDC13)S: 0.98(6H, d,
J=6.8Hz), 2.28-2.40(1H, m, 2.33(6H, s), 2.52(4H, br),
2.62 (4H, br) , 3.58 (2H, s), 4.07 (2H, d, J=7.4 Hz) ,
7.27 (1H, dd, J=7.9, 7.9Hz1, 7.46-7.52(2H m),
7.75(1H, d, J=1.0Hz) Exanple 4 Preparation of
6- (3-fl uoro-4-net hyl phenyl ) -2-isobutyl-4-(4-methyl -1
- pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
di hydrochloride To a solution of
6- ( 3- fFIRderE24: it Ht PremAl P2ri bt Vi~ ¥ 4- net hyl -1 - p
i per azinyl)methyl-2H pyridazin-3-one (94.4 ng, 0.25
mol ) fod lopdbpabt ¥eadinfas fabidedP i opvi%Se at room
teq?erature under stirriQ% a 4 nmol/L solution (0.15
frty 3 of L veydrdchf bR Y €olrdidl lid - 1Ry FY hebmgtdanpgg l fonylox
solvent was distilled off under reduced pressure. The
yesiitule ANagyréde st al 19%edfr dnRERRENGIY @ HES WEES
yield the title conmpound as a colorless crystalline

42 v{7id oty ti63e7opnpwetd iafg 2pophatov o1l (yield:
248.5-252.0C (dec.) 1H NVR(400MHz, DMSO d6)5:
9 9¥(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 WMR340QKN2H, &)G1s)8:

0.98(6H, d, J=6.8Hz), 2.28-2.4C(1H, m}, 2.33 (64, s), 2.5Z (41,
br), 2.62(4H, br), 3.58 (2H, s}, 4.07(2H, d, J=7.4H=z}, 7.27 (1H,

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

Example 4

Preparaticn of

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

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

dihydrochloride

To a solution cf
6-({3-fluocro-4-methylphenyl}-2-isobutyl-4- (4-methyl-1-piper
azinyl)methyl-2H-pyridazin-3-one (9%94.4 mg, 0.25 mmol) in
methancl (1 mL) was added dropwise at room temperature under
stirring a 4 mol/L solution (0.15 mL) of hydrechloric acid in
ethyl acetate. The solvent was distilled off under reduced
pressure. The residue was recrystallized frommethanol-ether

to yield the title compound as a colorless crystalline powder



4.02(2H,d,J=7.0Hz), 7. 40( 1H, dd, J=8. O,
8.0Hz),7.59-7.65(2H, m, 8.16(1H, s). IR(KBr) cm 1:
1653, 1609, 1451, 1425, 951. WMass niz: 372(M)
Exanple 5 Preparation of

4- N, N- bi s(2-hydroxyet hyl ) an2nonet hyl - 6-(3-fl uoro-4-m
‘et hyl phenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one Fol | owi ng
the procedure of Exanple 1(10),

6- ( 3-fl uoro-4-net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f on
yl ox ynet hyl - 2H pyri dazi n- 3-one and di et hanol am ne
Wer€ rdactéd’tb- yield the title conpound as a yel |l ow
oil (yield: 84.8%. 1H NVR(400MHz, CDC13)5: 0.96 (6H
NE1tJE, GRzpL: 22 9F-2.3¢ -C1H, (99S-72. 30 (3H, s), 2.70
(4H, t, J=5.0 Hz), 3.66(4H, t, J=5.2 Hz), 3.69(2H

'$) NMR (QBQ2H;, [WSCOIERI® Hz), 7.23(1H, dd, J=7.9, 7.9
Hz), 7.46-7.52(2H, m, 7.79(1H, s). 43 Exanple 6

Pr ép&rabiom. of=6.8Hz), 2.29(3H, d, J=1.8Hz), 2.22-2.33(14,

4- N, N- bi s(2-hydroxyet hyl )am nonet hyl -6-(3-fl uoro-4-m
et hyl phehiyl3, 251 sGbuByRHE2Brmpyr BdaZ i 4.308he 3. 91 (2H, s),
hydrochl ori de Fol | owi ng the procedure of Exanple 4,
4- M. N2 h28(R-dryd Cddey et hyP § B atoeBh(| 8 60 {3} f 1 Udd--4>riBt.
hyl p

m), 8.1¢(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-fluocro-4-m
ethylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1{10),
6-(3-fluoro-4-methylphenyl) -Z2-iscbutyli-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and diethanolamine were reacted to
yvield the title compound as a yellow oil {yield: 84.8%).
'H NMR({400MHz, CDCls)d:
0.96(6H, d, J=6.6Hz), 2.27-2.38(1H, m), 2.30(3H, s), 2.70(4H,
t, J=5.0 Hz), 3.66(4H, t, J=5.2 Hz), 3.69(2H, s}, 4.06(ZH,
d, J=7.2 Hz), 7.23(1H, d4d, J=7.9, 7.9 Hz}, 7.46-7.52(2H,

m), 7.7%(1H, s).



henyl) -2-isobutyl-2H pyridazi n-3-one was reacted to
yield the title conpound as a colorless crystalline
powder (yield: 85.9%9. Melting point: 159.7-160.7C "'H
NVR(400MHz, DMSO d6) 6: 0.96(6H, d, J=6.6 Hz),
2.20-2.34(1H, m, 2.30(3H, 4 J=1.7 Hz), 3.35(4H t,
J=5.1Hz), 3.84(4H, t, J=5.1Hz), 4.05(2H, d, J=7.0
Hz), 4.45(2H, s), 7.42(1H, dd, J=8.2, 8.2 Hz),
7.62-7.68(2H, m, 8.47(1H, s). IR(KBr) cm: 1663,
1613, 1427, 1087, 1052, 821. Mass niz: 359(M - H20)
Example 7 Preparation of

4-di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hyl phenyl ) - 2-

i sobut3ASF2HABy P daZi n- 3-one  To

6- (3-fluoro-4-net hyl phenyl ) -2-isobutyl - 4- net hanesul f on
yl ox 44N et Byl - D¥ pyricdaziin 234 pARe Y00 Gig 2 g lpyro-4m
mml ) was added a 40% aqueous dinethylamne (1 niL) ,
and t REhileharel was statialed —afPBOEY 40 2 1Wohrs. The
tenperature of the reaction mxture was allowed to
drop Baekochlpse@®t enperature, and then, water was
added. The m xture was extracted with chloroform The
ext r adtollgad ndr Pl RVETCBRY 8fols28RER U sul fate. The
solvent was distilled off under reduced pressure, and
¢ hids ¥ el sdide hdg o x paik it § et e S htitm® © ht ongtosgr4pRy - Bnle

silica gel _
henyl)-2-isobutyl-2H-pyridazin-3-cne was reacted to yield the

title compoundasacclerlesscrystalline powder (yield: 85.9%; .

Melting point: 159.7-160.7°C

'H NMR(400MHz, DMSO-dg)8:
0.96{6H, d, J=6.6 Hz), 2.20-2.34(}H, m), 2.30{(3H, d, J=1.7
Hz), 3.35(4H, t, J=5.1Hz), 2.84(4H, t, J=5.1Hz), 4.05(2H,
d, J=7.0 Hz), 4.45(2H, s), 7.42{1H, dd, J=8.2, 8.2 Hz),
7.62-7.68(2H, m), 8.47(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-iscbutyl-4-methanesulfonylox



[ chl orof orm et hanol (40/1)] to yield the title
conpound as a yellowoil (69.7 ng, 80.9%. 1H
NVR(400MHz, CDC13)S: 0.98(6H, d, J=6.8Hz),
2.23-2.41(1H, M, 2.31(3H, s), 2.35(6H s), 3.50(2H,

d, J=1.2 Hz), 4.08(2H, d, Jx7.4 Hz), 7.26(1H, dd,
J=7.9, 7.9Hz), 7.47-7.54(2H, m, 7.76(1H, d, J=1.4Hz).
Exanpl e 8 Preparation of

4- di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hyl phenyl ) - 2-

i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Fol | owi ng
yﬁ@tl@y —C?éﬁ-lﬂﬁglgﬁzga;mq)rée 4’100 mg, 0.27 mmol) was added a 40%
4-di met hyl - am nonet hyl - 6- ( 3-f | uor o- 4- et hyl phenyl ) - 2-
gopecuy ylireHbgyrPRg | - BLonhs PreBRet etk G §oyi %‘)F/Jd“f@ﬁjeat
title conpound as a colorless crystalline powder
gYiCefar 8Boung . Makt ieppoitire 2u6hs- pxg- Heronigburewas
NVR(400MHz, DMSO-d6)5: 0.96 (6H, d, J=6. 6 Hz) , 2 .2
ng@@§¢1@9FgrQﬁ bgcgngw)qggm’tg@gegngfee6@Ed ph§$l water was
4.05(2H, d, J=7.CHz), 4.27(2H, Q, 7.41(1H, dd, J=8.0,
8idedy) The mizturggeziaxtipcted 2L hIgh LeF CT PR KB eE - ract
1648, 1607, 1422, 1227, 1110, 1051. Mass niz: 317(M)
E&gn%ﬁ%?dgovppeaghgngﬁﬁ(ﬁodium sulfate. The solvent was

distilled off under reduced pressure, and the residue was
purified by cclumn chromatography on silica gel
[chloroform/methanol {(40/1)] to vield the title compound as
a veliow oil (69.7 mg, 80.95%).
'H NMR(400MHz, CDCls)$:
0.98(6H, d, J=6.8Hz), 2.23-2.41(1H, m), 2.31(3H, s}, 2.35(6H,
s), 3.50(2H, d, J=1.2 Hz), 4.08(2H, d, J=7.4 Hz), 7.26(1H,

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

Example 8
Preparation of
4-dimethylaminomethyl-6-(3-fluoro-4-methyiphenyl)-2-
ischutyl-2H-pyridazin-3-one hydrochicride
Following the procedure of Example 4,
4-dimethyl-amincmethyl-6- (3-fluoro-4-methylphenyl)-2-isobu
tyl-2H-pyridazin-3~cne was reacted to yield the title compound
as a colorless crystalline powder {(yield: 85.4%).

Melting point: 246.5-248.5°C



2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-
nmet hyl am nonet hyl - 2H pyri dazi n-3-one 1) Preparation
of ‘ o '
4- car boxy- 2- cycl opr opyl nethyl - 6- ( 3-f | uor o- 4- met hoxyphe
n yl)-2H pyridazi n-3-one Follow ng the procedure of
Exanple 1(7), :
2-cycl opropyl net hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4- net
hoxy carbonyl - 2H pyri dazi n-3-one was reacted to yield
1 as yellow crystals (yield: 98.9%.
H Nbgﬁﬁlng pdln gg?é 170.7C ' H NWMR(400MHz, CDC13)S:
50-0.67(4 ( : 7
S i, éué‘i 33930 2 P Y 2 gy (on
7.57(1H, ddd J=1. 2, 8.5 H 5 ( H, .dd
 352420512Hp CHZ)T"? @1%2@ J($H27 (& zlh 270(4%-{ *g) ddy g7=8. 0,
IR(CKBr) cm1 :1761, 1629, 1521, 1476, 1461. Mass nl z:
BB HA),. 7222Pﬁe@@ﬂ£ﬁh om) of 8.52 (1H, s) .
2-cycl opropyl net hyl - 6- (3 fl uoro-4- nethoxyphenyl) 4- hyd

IR (KBr OXyEt hyb48H pyoidaiina23- d2€ TFollldwi-nd dHe
procedure of Exanple 1(8),

Masé-1£AF boxy7 adgycl opr opyl net hyl - 6- (3-f | uor o- 4- net hoxyphe
nyl) -2H pyridazin-3-one was reacted to yield the ‘

title conpound as slightly yellow fine-needl es
(yield: 21.3%. o

Example 9
Prepération of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl) -4~
methylaminomethyl~2H—pyridazin—j—one
1) Preparation of |
4—carboxy-Z~cyclopropylmethyl—6—(3—f1uoro-4~methdxyphen
y1l)~2H-pyridazin-3-one
Following the procedure‘of Example 1(7),
2—cyclopropylmethyl—6~(3-fluoro-4—methoxyphenyl)—4—methoxy
carbonyl-2H-pyridazin-3-one was reacted to yvield the title
compound as vellow crystals (yield: 98.9%) .
Melting point: 16§.1—l70.7°c
'H NMR(400MHz, CDCls)3:
.O.50—O.67£4H, m), 1.40-1.50(1H, ﬁ), 3.97(3H, s), 4.23(2H,
d, J=7.3 Hz), 7.07(1H, dd, J=8.5, 8.5 Hz), 7.57(1H, ddd,
J=1.2, 2.2, 8.5 Hz), 7.85(1H, dd, J=2.2, 12.2 Hz}, 8.63(1lH,

s), 14.20(1H, s).



Melting point: 119.4-122.6C 1H NVR(400MHz, CDCl3)S:
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, odd, J=k 2, 2.2, 8.5 Hz),

7.62(1H, dd, J=2.2, 12.4 Hz), 7.65(1H t, J=1.2 Hz).
IR(KBr) cm 1: 3431, 1652, 1604, 1524. Mass m z:
304(M). 3) Preparation of

2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- net
h IRdEBs Ul fony| odainetlayE, 2Py | Heifi-n136dne Fol | owi ng
the procedure of Exanple 1(9),

2Meyel Bpr opy) Tdt hyl - 6- ( 3- f | uor o- 4- met hoxyphenyl ) - 4-
hydr oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield
theP&pangtilca eénpound as slightly yell ow needl es
(yield: 80.40). Melting point: 156.9-158.4C 1H

NVR{ A00NVHL T oGS F By 1 06 463 0L 16(reH4 —1if thax gehenvag ($Hhvdr
m, 3.18(3H, s), 3.95(3H, s), 4.10(2H, d, J=7.3 Hz),
5. 28¢Zrptity 1 -2B1p2r A3z i PJEH, dd, J=8. 5, 8. 5 Hz)

, 7.51 (1H, ddd, J=1 . 2, 2. 2, 8. 5 Hz) , 7.62 (1H
dd, JEpldowipg2thp)praepB(reHoft Bxgenle o IR(KBr) cm
1: 1656, 1612, 1523, 1358, 1177. Mass niz: 382(M).
4-carboxy-Z2-cyclopropylmethyl-6-{3-fluoro-4-methoxyphenyl)

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

as slightly yellow fine-needles (yield: 21.3%}.

Melting point: 119.4-122.6°C

‘Il NMR (400MHz, CDCls)d:
0.45-0.60(448, m), 1.36-1.47{(1H, m), 3.12{(1H, £, J=6.0H=z),
3.95{3H, s), 4.10(2H, 4, J=7.3 Hz), 4.72(2H, dd, J=1.2, 5.9
Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.51(1H, ddd, J=1.2, 2.2,
8.5 Hz), 7.62(iH, dd, J=2.2, 12.4 Hz), 7.65(1H, t, J=1.2
Hz) .

TR(KBr) cm™': 3431, 1652, 1604, 1524.

Mass m/z: 304 (M%).

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

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

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



4) Preparation of

2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- net
h yl am nonet hyl - 2H pyri dazi n-3-one A sol uti on of
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- net
hane sul f onyl oxymet hyl - 2H-43yri dazi n- 3-one (160 ng,
0.42 mol) in 30% net hyl am ne/ et hanol (5 nL) was
stirred at 80C for 4 hours in a sealed tube. The
solvent was distilled off under reduced pressure, and
the residue was purified by preparative thin-Iayer

ehr checsgraphy2ons siahitdy g@ﬂlme%%lp%g vdGident V- 45
chl or of ornf met hanol (10/1)] to yield title conpound as
¥eleingrerptyel P ow o8 (487 ng, 65.5% . 1H NVR(400MHz,
CDC13) S: 0. 45-0. 59(4H n, 1.36-1.47(1H, m, 1.85(1H
i WMR24 8OIBH, CD6)12) 8: 80( 2H, d J 1.2 Hz), 3.95(3H, s),
4.10(2H, d, J=7.3 48 Hz %@q . 01 % 1 H, dd,
J=8.85-8- 6161 #)) 1.30sb(Ylldad) J=1. 2(3H2 e 389é(3H

Fh) 7.62(1H, dd, J=2.2, 12.4 Hz), 7.66 t, J=
Hz ) « Mask0 FREz: d3 19 M#) Hz Exarmi®e 210 4 Prigy aﬂa%%bn%m
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphen m

etﬁ@hdhﬁnéw@tﬁﬁﬁizﬂ-éﬁﬁﬂaa?ﬁﬁ 3=éné- ﬁyarécﬁﬁégr&e62(1ﬂr

Fol | owi ng the procedure of Exanple 4,
dd, J=2.2, 12.2 Hz), 7.76{(1H, t, J=1.2 Hz).

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

Mass m/z: 382(M%).

4} Preparation of
2-cyclopropylmethyl-6-(3-fluorc-4-methoxyphenyl)-4-meth
ylaminomethyl-Z2H-pyridazin-3—-one

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

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

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

pressure, and the residuewaspurifiedbypreparative thin-layer
chromatography on silica gel [developing sclvent:

chloroform/methanol {10/1}] to yield title compound as a

slightly vellow c¢il {87 mg, ©5.5%).

'H NMR(400MHz, CDCl;)3&:
0.45-0.59(4H, m), 1.36-1.47(1H, m}, 1.85(1H, br}, 2.52(3H

sy, 3.80(2H, d, J=1.2 Hz), 3.9bH(3H, s), 4.10(28H, d, J=7.3



2-cycl opropyl nmet hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- net
hyla m nonet hyl - 2H pyri dazi n-3-one was reacted to
yield the title conpound as slightly yell ow needles
(yield: 93.80). Melting point: 220.8-224.3C (dec.) 1H
NVR(400MHz, DMSO d6) 6: 0. 44480.54(4H, m), 1.29-1.40(1H,
m, 2.66(3H s), 3.91(3H, s) , 4.05 (2H, d, J=7.3 Hz)
, 4.12 (2H, s) , 7.33 (1H, dd, J=8.5, 8.5 Hz),
7.70-7.79(2H, m, 8.39 (1H, s). IR(KBr) cm1: 1645,
1599, 1521, 1437. Exanple 11 Preparation of
2- &7l opr Opyhretify 1976 £3-§ 1 UBF o+ 4--vetlhBxyiteny Ty -4- € - 2,
4- et hyl -1 - ig)erazi nyl ) met hyl - 2H pyri dazi n- 3- one 49
Foli-GwHAg:  het i dbedtis eTof - Exarblb FE 107 ;96 (18, ©, 9-1.2
Z-E%CIopropylnethyl-6-(3-f|uoro-4-nethoxypheny|)-4-net
hafé ) -sul f onyl oxymet hyl - 2H pyri dazi n- 3- one and
N-net hyl pi perazine were reacted to yield the title

id d374Myel low oil (yield: 73.8%. 1H
NMR(400MHz, CDC13)6: 0.45-0.59(4H, m), 1.36-1.47(1H,
m, 2.33(3H, s), 2.52(4H, br) , 2.62 (4H br) , 3.80
(2H, d, J=1.2 Hz) , 3.58 (2H, d, J=1.0 Hz) , 3.95
Rampels) 10 4,09 (2H, d, J=7.3 Hz) , 7.04 (1H dd,
J=8.5, 8.5 Hz), 7.53(1H ddd, J=1.2, 2.2, 8.5 Hz),
7. 61( FREPRERCIFERD | 12.4 Hz), 7.74(1H t, J=1.2 Hz).

2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl}-4-m
ethylaminomethyl-2H-pyridazin-3-one hydrochloride
Following the prcecedure of Example 4,
2-cyclopropylmethyl-6~(3~flucrc~4-methoxyphenyl) -4-methyla
minomethyl-2H~pyridazin-3-one was reacted tc vield the title
compound as slightly yellow needles {yield: 93.8%).
Melting point: 220.8-224.3°C (dec.)
'H NMR{400MHz, DMSO-d¢}d:
0.44-0.54(4H, m), 1.25%-1.40(1B, m), 2.66(3H, s), 3.91(3H,
5), 4.05(2H, d, 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 (lH, s).

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

Example 11
Preparation of
2-cyclopropylmethyl-6-(3-flucrc—~4-methoxyphenyl) -4-(

d-methyl-l-piperazinyl)methyl~ZH-pyridazin-3-one



| R(Neat) cm 1: 1652, 1608, 1520, 1456, 1440. Mass
mz: 386(M+). Exanple 12 Preparation of
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (
4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one
di hydrochl ori de Fol |l owi ng t49e procedure of Exanple 4,
2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- (4-
nmeth yl-I-piperazinyl)nmethyl -2H pyri dazi n- 3- one was
reacted to yield the title conpound as pale yell ow
needl| es éyleld 81.0% Melting point: 237.4-238.4C
(dec. }°3 Owawmmﬂqﬁurmé%)@leo 400, 58(4H n,
1.31-1.41(1H, m, 2.33(3H, s), 2.52(4H, br), 2.62(4H,
%rqycl?pgepslra%*(molm T3 -f3ueTp 3k meYhox HpgEall) ~4gmethane
J=7.3 Hz), 7.30(1H, dd, J=8.5, 8.5 Hz), 7.70-7.78(2H,
?iv)lf%lYéQEIP?t%Y%’)zH‘IH?GKB@)“EH?IG)“%@S@ N”lIngylPB?@raZlne
1438. Exanple 13 Preparation of
@@E?W%W peehd e Hi et AYTREHbABRCHYA LI 31 F I(Hépld:
0- 4- met hoxyphenyl ) - 2H pyri dazi n-3-one Fol |l ow ng the
7p3rc§3c:ﬁédure of Exanple 7,

2-cycl opropyl net hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- net
HahMR (400MEz, CDCl3)8:

0.45-0.59(4H, m), 1.36~1.47(1H, m), 2.33(3H, s), 2.52(4H,
br), 2.62(4H, br), 3.80(2H, d, J=1.2 Hz), 3.58(2H, d, J=1.0
Hz), 3.95(3H, s), 4.09(2H, d, J=7.3 Hz), 7.04(1H, dd, J=8.5,
8.5 Hz), 7.53(1lH, ddd, J=1.2, 2.2, 8.5 Hz), 7.61(1iH, 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—cycloprepylmethyl-6-(3-fluoro—4-methoxyphenyl)—-4-{
4-methyl-l-piperazinyl)methyl-2H~pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6-(3-flucro-4-methoxyphenyl) -4-(4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as pale yellow needies (yield: 81.0%).

Melting point: 237.4-238.4°C (dec.)



sul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di net hyl am ne
were reacted to yield the title conpound as a yell ow
oil (yield: 88.1%. 1H NVR(400MHz, CDCl13)6:
0.45-0.59(4H, m, 1.37-1.48(1H, nm), 2.36(6H s),
3.51(2H, s), 3.95(3H, s), #& 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)
cm1l: 1652, 1608, 1523, 1456, 1438. Mass niz:
331(M-). 51 Exanple 14 Preparation of

2 oY (GPLEPg nﬁfﬂwdaﬁdl met hyl am nonet hyI 6- (3-fl uor
0- 4- met hoxyphenyl ) - 2H gyrl dazi n- 3- one dr ochl or| de

Fol § dWi1¥g SPHéHprioedup e bf 4 Ekdhplié s 47 - 3 (3H, s}, 2.52{4H,
2-cycl ogro yl met hyl - 4- di met hyl am nonet hyl -6-(3-f| uor o-
4- e} ot hokyprenyr) - 220 pyr §dadh- 8L ofe “wadtir sacted ot/
yield the title conpound as slightly yell ow needl es
(yi®l d=789. 099 . 7 M tlifing<Poi AT?- 233 é ?2135 0C (et )8 (H-
NVR(400MHz, DVBSO-d6) S: 0.41-0.54(4H, m, 1.27-1.37
(1HY mB-28.(88(6PESK), 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
i JKB7), GOY 7: 7176(5.23H 16P8, 815234H4%)-. | R(KBr) cm 1:
1648, 1584, 1522, 1439.
Example 13
Preparation of
2-cyclopropylmethyi-4-dimethylaminomethyl-6-(3-fluor
o-4-methoxyphenyl)-2H-pyridazin-3-one
following the procedure of Example 7,
2-cyclopropylmethyl-6-{3-fluoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and dimethylamine were
reacted to yield the title compound as a yellow oil (yield:
88.1%).
'H NMR({400MHz, CDCls3)8:
0.45-0.5%(4H, m), 1.37-1.48(1H, m), 2.36(6H, s}, 3.51(2H
sy, 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(1lH, dd, J=2.2, 12.7 Hz),
7.75{1H, s).
TR(Neat) cm™*: 1652, 1608, 1523, 1456, 1438.

Mass m/z: 331(M")



Exanpl e 15 Preparati on of

2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- (

2- hydr oxyet hyl ) am nonet hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 9(4),

2-cycl opropyl nmet hyl - 6- ( 3- f la10r 0- 4- net hoxyphenyl ) - 4- net
hane sul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

2-am noet hanol were reacted to yield the title
conpound as a yellow oil (yield: 72.1%. 52 1H
NMR(400MHz, CDC13)S: 0.44-0.59(4H, m, 1.36-1.47(1H
Pyampleggd(:2H, t, J=5.1 Hz), 3.73(2H t, J=5.1 Hz),
3.84(2H, d, J=1.0 Hz), 3.94(3H, s), 4.10(2H, d, J=7.3
Hz), 7re2erptidd,c0=8.5 8.5 Hz), 7.50-7.54(1H, m,
7.62(1H, dd, J=2.2, 12.7 Hz), 7.67(1H, S). | R(Neat

cm 1: 234ytlopesty lnen,l -F5g3me taghamingmed-yflz 6- (3-fluor
347(M+). Exanple 16 Preparation of .

2- cyclopgrapyhasyhiyd e (SHpusi 82 2l vet oy penyril g {de
2- hydr oxyet hyl ) am nonet hyl - 2H- pyri dazi n- 3- one

hydr odilideivéed Foie owiqrgde pfocednee dfr Exanpl e 4,
2-cyc|opropy|nethyl-6-(3-f|uoro-4-netho§¥phen I)-4-52-
2-cyclopropylmethyl-4-dimethylaminomethyl-6-(3-fluoro-4d-me

thoxyphenyl) -2H~pyridazin-3-cne was reacted to yield the title
compound as slightly yellow needles (yield: 89.0%).
Melting point: 233.6-235.0°C (dec.)

1H NMR (400MHz, DMSO-dg)d :

0.41-0.54{4H, m), 1.27-1.37 {(1H, m}, 2.83(cH, s), 3.22(3H,
sy, 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).

TR(KBr) ecm™*: 1648, 1584, 1522, 1439.

Example 15
Preparation of
2-cyclopropylmethyl~6- (3-fluoro-4-methoxyphenyi) —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 Z-aminoethanol were
reacted to yield the title compound as a yellow oil (yield:

12.1%) .



hydr oxyet hyl ) am nonet hyl - 2H pyri dazi n- 3- one was

reacted to yield the title conpound as pal e brown
needl es (yield: 79.20). Melting point: 166.8-169.3C
(dec.) 1H NMR(400MHz, CDC13)6: 0.40-0.54(4H, m,
1.27-1.37(1H, m, 3.13(2H, 4»r), 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). 53 IR(KBr) cm': 3334, 1654,
1616, 1604, 1523, 1441. Exanple 17 Preparation of

741 (rgén2iibiz | - pvpler 42i nyl ) met hyl - 2- cycl opr opyl et hyl
-6-(3-fl uoro-4- et hox hen4y| - 2H pyri dazi n- 3- one
Foﬂbﬁﬁ‘ﬁg59héﬂpmﬁeeau¥€fbf7 Hmpler 2(¢86Y2H, t, J=5.1 Hz),
2-cycl opropyl net hyl - 6- ( 3-f1 uor o- 4- net hox phenyl3-4-net
hane 7 35@lf o 1962y eyl 2P YHi dazinl 39 rapd?? (32, s).,
1- benzyl pi perazine were reacted to yield the title
conpddridHasda yelldW=di. 7(Préld: b7 7R-51H-> Hz),
NVR(400MHz, CDC13)S: 0.44-0.58(4H, nm), 1.36-1.46(1H,

m ,7 -2056( &M 1Br )l 2. 76 2L4M1, &) I3 -86( 20; 'sYz) 3. B5&(ANH
d, J=1.0Hz), 3.95(3H, s), 4.09(2H, d, J-7.1 Hz),
7.04(-1H, dd, J=8.5, 8.5 Hz), 7.23-7.36(5H, m,
7.50-7.55(1H, m, 7.61(1H, dd, J=2.2, 12.7 Hz),

TR SR, cmg’):_ 3411, 1651, 1605, 1523, 1439.

Mass m/z: 347 (M) .

Example 16
Preparation of
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-{
2-hydroxyethyl)aminomethyl-2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-6-{3~fluoro-4-methoxyphenyl)~4-(2-
hydroxyethyl)aminomethyl-2H-pyridazin-3-one was reacted to
yvield the title compound as pale brown needles {(yield: 79.2%]).
Melting point: 166.8-16%9.3°C (dec.)
' NMR(400MHz, CDCl3)d:
0.40-0.54(4H, m), 1.27-1.37(1H, m), 3.13(2H, br), 3.28(ZH,
bry, 3.74(3H, s}, 4.05(2H,d, J=7.1Hz), 4.18(2H, s), 5.31 (1H,
br}, 7.33{1H, dd, J=8.8, 8.8 Hz}, 7.69-7.7¢(2H, m), 8.40(IH,

s).



| R(Neat) cm 1: 1652, 1608, 1522, 1438, 1289, 1237.
Mass nlz: 462(M+). Exanple 18 Preparation of
4- (4- benzyl - | - pi perazi nyl ) met hyl - 2- cycl opr opyl net hyl
- 6- (3-fl uoro-4-net hoxyphenyl ) - 2H pyri dazi n- 3-one 54
di hydrochl ori de Followi ng t$¥e procedure of Exanple 4,
4- (4-benzyl -1 - pi perazi nyl ) met hyl - 2- cycl opr opyl net hyl - 6
-(3- fluoro-4-nethoxyphenyl)-2H pyri dazi n-3-one was
reacted to yield the title conpound as slightly
%eIIOMIprL§nB (yield: 85.7%. Melting point:
BEKBr 257 9C {d¥e. ) 02 1H NV 400Nz, 1BRBO- 469 6:
0.41-0.55(4H, m, 1.27-1.38(1H, nm, 3.06-3.49(1CH,
br), 3.56(2H, s), 3.91(3H, s), 4.02(2H, d, J=7.3 Hz),
4.39(2H, brs), 7.30(1H, dd, J=8.5, 8.5 Hz),
Frampie 48(3H, m), 7.59-7.64(2H m, 7.69-7.77(2H, m,
8.30(1H, brs). IR(KBr) cm1: 1656, 1616, 1523, 1439,
1292, BrFpprateRanpte 19 Preparation of
4-(4-tert-butox¥carbpnyl-L-piperazinyl)nethyl-z-cycl
opr opyA et kgnzgl ¢ B-#irforce- Ay PRbRY phempolopyopry lnethy 1
pyri dazi n- 3- one
-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3~one
Following the procedure of Example 1(10),
2-cycloprepylmethyl-6- (3~-flucoro-4-methoxyphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-cne and l-benzylpiperazine
were reacted to yield the title compound as a yellowell (yield:
97.7%) .
*H NMR{400MHz, CDCl3)d:
0.44-0.58(4H, m), 1.36-1.46(1H, m), 2.56{4H, br), 2.62 (4H,
br), 3.56(2H, s), 3.58(2H,d, J=1.0Hz), 3.95(3H, s), 4.09(2H,
d, J=7.1 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.23-7.36(5H,
m), 7.50-7.55(1H, m), 7.61(1H, dd, J=2.2, 12.7 Hz), 7.75(1H,

s).
IR (Neat) cm™': 1652, 1608, 1522, 1438, 1289, 1237.

Mass m/z: 462 (MY .

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

-o- (3-fluorc-4-methoxyphenyl)-2H-pyridazin-3-one



Fol | owi ng the procedure of Exanple 1(10),

2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- net
hane sul f onyl oxymet hyl - 2H pyri dazi n- 3- one and
tert-butyl 1-piperazinecarboxylate were reacted to
yield the title conpound ast a pale brown oil (yield:
98.9% . 55 1H NMR(400MHz, CDC13)6: 0.44-0.59(4H, nm,
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, d, J=1.2 Hz) ,
3.95 (3H, s) , 4.10 (2H, d, J=7 .3 Hz) , 7.03 (1H, dd,
J=8. glilgidrgchipyidg 51(1H, ddd, J=1.2, 2.2, 8.5 Hz),
7.61(1H, dd, J=2.2, 12.7 Hz), 7.76(1H s). IR(Neat)
cm 1: Fre9@wingsshe 1poyedtye3 of1 B38mP 49 2%. - Mass i z:
472(M ). Exanple 20 Preparation of

2= ¢y Ipropy R PRY R B BT Wigro2 2 Het PosQpn@Hiy 1261 (3-
1- pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one

AlyarqeftueghiogxyRar bonyAd Linygilperazi aAyPyemetdsy [repcted to
cycl opropyl net hyl - 6- (3-f | uor o-4- met hoxyphenyl ) - 2H pyri
dazid e 3i6he coppowry O £4iARDLY WRaslel d5olsvéed (yheld:
ice-cold trifluoroacetic acid (2 nL), and at the sane
tenperature, the mixture was stirred for 15 mi nutes.
Water (10 nmL) was added to the reaction m xture. The
Me Xt ure neas tal Rabi b zed 9Ft kdepot assi um car bonat e and

extracted twice with chloroform (20
'H NMR{400MHz, DMSO-de)8 :

0.41-0.55{4H, m), 1.27-1.38(1H, m), 3.06-3.4%9(10H, br),
3.56(2H, s}, 3.91(3H, s), 4.02(2H, 4, J=7.3 Hz}, 4.39(2H,
brs}, 7.30(1H, dd, J=8.5, 8.5 Hz}, 7.44-7.48(3H, m),
7.59-7.64(2H, m}, 7.99-7.77(2H, m), 8.30(1H, brs).

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

Example 19
Preparation of
4-{4-tert-butoxycarbonyi-l-piperazinyl)methyl-2-cycl
opropylmethyl-6-{3-fluoro-4-methoxyphenyl)}-2H-
pyridazin—-3-cne
Following the procedure of Example 1(10),
?-cyclopropylmethyl-6~(3-flucro-4-methoxyphenyl) -4-methane
sulfonyloxymethyl-2H~pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compound as a pale brown oil (yleld: 298.9%).



m.). The extracts were washed with brine (20 nL) and
dried over anhydrous sodium sul fate. The sol vent was
distilled off under reduced pressure. The resi due was
recrystallized from chlorof ormhexane to yield the
title conpound as pale yell®w 56 prisnms (120 ny,
69.2% . Melting point: 111.5-118.0C 1H NVR(400MHz,
CDC13)8: 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, d, J=1.5 Hz),
95(3H s), 4.09(2H, d, J=7.3 Hz), 7.04(1H, dd,
MR ( @OMHHZ)CD@lﬁ@(lH ddd, J=1. 2 2.2, 8.5 Hz)

7.62(1H, dd, J=2.2, 12.7 Hz), 7.76 t, J=1.5
|R(@<B’4r4) 0cﬁ'49' AHg3Dlg, 11618%'1@05 11?5 01 4G, mMas?s i
372( V4 nple 21 Preparation o

2- C@cloﬁr%ﬁ?1ne?h??ﬁﬁh(ﬁiﬂ?dbﬁbﬂﬂlnﬁtﬁ@%ﬁﬁhéﬁypfl42@2
1 plpera2|nyl) I-ZFLpgrldaZ|n 3-on

di hydtochi-oti dé - Ft8l Fowidng'tThe’ ﬁnzé)ce7dl9r3é15fr EanpPe 4 8->

| | met hy! fl hoxyphenyl
-d%éaiﬁmfwhgé S by Geit -5 le et Ukt Pea 13 -2

yleld the title conpound as sllghtly yel l ow prisns
(yield: Bg4,59% 76 (M@l tS)ng point: 139.1-142.4C

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

Mass m/z: 472 (M) .

Example 20

Preparation of

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

l-piperazinyl)methyl-ZH-pyridazin-3-one

4- (4-tert-Butoxycarbonyl-l-piperazinyl)methyl-2-
cyclopropylmethyl-6- (3-flucro—-4-methoxyphenyl)-2H-pyridazi
ne-3-one (220 mg, 0.47 mmol) was dissolved in ice-cold
trifluoroacetic acid (2 mL), and at the same temperature, the
mixture was stirred for 15 minutes. Water (10 mL) was added
to the reaction mixture. The mixture was alkalinized with
potassium carbonate and extracted twice with chloroform (Z0
ml) . The extracts were washed with brine (20 mL} and dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure. The residue was recrystallized from

chloroform-hexane to yvield the title compound as pale yellow



1H NVR(400MHz, DWVSO- d6)5: 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), 57

7.31(1H, dd, J=8.5,8.5Hz), 7. 71-7. 73(2H, m, 8.41(1H, brs).

IR(KBr) cm1: 3435, 1660, 1&l10, 1526, 1440, 1291.

Exanpl e 22 Preparation of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- cycl opr opyl ne

t hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3- one

Fol | owi ng the procedure of Exanple 1(10),

Erh§%$oﬁﬁﬁbyﬁne@ﬁy? 5B- (3-fl uor o- 4- met hoxyphenyl ) - 4- net

hane sul f onyl oxymet hyl - 2H-pyri dazi n- 3-one and

Y¢ et hethalcdmicne Ther e~ 1¥edtted to yield the title

conpound as a pale brown oil (yield: 83.0%. 1H
GNPz COI@):89 0. 43-0.58(4H, m), 1 35 1 46( 1H

m, 2.71(4H, t, J=4. 3.67(4H, t k%)

3. 71(PHO -89 (48, gs(zmemg 4731@4(@)H 2.8y By m (2K - 9,41,

J=7.3 Hz), 7.01(IH dd, J=8.5, 5 Hz) 7. 51- %5

m b 7964¢ 1A2)dd3 - 3802, dlZJﬂli-'fZ)HZ 7. 3739(51<|-?H £) ﬁ-f

Hz) . IR Neat) cm 1: 3616, 3476, 3275, 1648, 160

1529, dsHAY z:7 FBUAK ) Exaipt & 25 - 5Pﬁé,barét%ﬁ-%f ddd,

J=1.2, 2.2, 8.% Hz), 7.62(1H, dd, J=2.2, 12.7 Hz}), 7.76(1H
t, J=1.5 Hz).
R(KBr) cm™: 3328, 1648, 1605, 1520, 1437.

Mass m/z: 372 (M").

Example 21
Preparation of
2—cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(
l-piperazinyl)methyl-2H-pyridazin-~3-one
dihydrochloride
Foliowing the procedure of Example 4,
2-cyclopropylmethyl-6- (3-flucro-4-methoxyphenyl)-4-{1-
piperazinyl)methyl-2H-pyridazin-3-onewas reactedtoyieldthe
title compound as slightly yellow prisms (yield: 94.5%).
Melting point: 139.1-142,4°C
'H NMR{400MHz, DMSO-dg)3 :
0.42-0.56(4H, m), 1.29-1.39(1#, 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),



4- N, N- bi s(2- hydroxyet hyl)am nomet hyl - 2-cycl opr opyl ne
58 thyl-6-(3-fluoro-4-nethoxyphenyl)-2H

pyri dazi n- 3-one hydrochl oride Follow ng the procedure
of Exanple 4,

4- N, N- bi s(2-hydroxyet hyl)ammonet hyl - 2-cycl opropyl neth
yl-6 - (3-fluoro-4-nmethoxyphenyl)-2H pyri dazi n- 3-one

was reacted . to yield the title conmpound as pal e
yellow prisms (yield: 75.9% N@Iting poi nt :
175.2-176.8C 1H NVR(400MHz, DVBO-d6) S: 0. 42- 4H,

m ,7 -B128H1 989 (711, Sm)8 - 53[{23)6«(111—?1‘&)73 (3Hg (41 - 416# brs) .
3.92(3H, s), 4.06(2H, d, J=7.3 2%% 4.49(2H, brs)

7R GRIH A, 5835, 8 16R9) | Y61 7L52F0( BEAMY 52%17(1H br a)
IR(KBr) cm 1: 3162, 1652, 1604, 1531. Exanple 24
Preparati on of

4- am nomet hyl - 2- cycl opr opyl net hyl - 6- (3-fl uoro-4-neth
Bxaphenyd?) - 2H pyri dazi n-3-one 1) Preparation of

2-cycl opropyl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 4- pht
h al iGregemat hot - Qﬁ+pyridazin 3-one To a solution of

2-cycl opropyl net hyl - 6- ( 3-f 1 uor o- 4- nethox¥£hen ) -4-net
hane “ul-flohyk Xyt ty veiiypy pRBS TRt B orte Y220PRgPY Lne

0.57 mmol) in . .
thyl-6-{3-flucro-4-methoxyphenyl)-2H-pyridazin-3-cne

Following the procedure of Example 1(10),
2-cyclopropylmethyl-6- (3-flucro—4-methoxyphenyl) -4-methane
sulfonyloxymethyl-2H~pyridazin-3-one and diethanolamine were
reacted to yield the title compound as a pale brown oil {yield:
83.0%) .

'H NMR(400MHz, CDCl3)3:
0.43-0.58(4H, m}, 1.35-1.46{1H, m}, 2.71 (48, t, J=4.9 Hz},
3.67(4H, t, J=4.9 Hz), 3.71(2H, s), 3.85(2H, br), 3.94{3H,
sy, 4.10(2H, 4, J=7.3 Hz), 7.01(1H, dd, J=8.5, 8.5 Hz},
7.51-7.56(1H, m), 7.61(1H, dd, J=2.2, 12.4 Hz), 7.73{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-cyclopropylme



N, N-di net hyl formam de (5 nL) was added potassi um
phthalinmde 59 (160 ng, 0.87 mmwl), and the m xture
was stirred at 80C for 2 hours. Water (30 niL) was
added to the reaction mxture. After stirring under
cooling over ice water, preadi pitated crystals were
collected by filtration, dried in air, and
recrystallized fromchloroformhexane to yield the
title conpound as colorless needles (202 ng, 81.00).
Nbltin%rpoint: 241.7-243. 6C 1H NMR(400MHz, CDC13) S:

0. 45- 639t 4R 3T luar A reabhprpheyyl 3. 40( 3H, s),
4.10(2H, d, J=7.1 Hz), 4.91 (2H, d, J=1.2 Hz),

6. 95( PMridazig=8 . @e hgdgoppyorydog(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 Folpoyipg)the prpcpdgre2pf RJamPLE do-7. 95(2H, n).
|R(KBr) cm 1: 1712, 1653, 1614, 1524. Mass m z:
%gg@Wﬁyﬁ(thpﬁégéy%ﬁhyﬁﬂa@pnomethyl—Z—cyclopropylmethyl—6
4- am nomet hyl - 2- cycl opr opyl net hyl - 6- ( 3- f | uor o- 4- net hox
(3 gHewyly 4 2k e F Hd -3 -8HePYHL 2 B0l Ut iods ops reacted
2-cycl opropyl net hyl - 6- ( 3-f | uor o- 4- met hoxyphen I)-4-gpt
Wieli‘h‘iﬂ@l%ﬁéf—h?lcowpp‘ﬁ)%s PER2ILAYSIORE PrIgBSfylepda3™-3%) -
nmmol) in nethanol (5 nL) was added hydrazine
Mrorfotngdipat et ¢ 1105 my;17%..-20Cmol ), and the mixture was

heat ed under reflux for 2 hours. Methano
'Y NMR(400MHz, DMSO-dg)?d :

0.42-0.55(4H, m), 1.28-1.32(1H, m), 3.36(4H, bxr), 3.82(4H,
br), 3.92{3H, s), 4.06(2H, 4, J=7.3 Hz), 4.49(2H, brs),
7.33(1H, dd, J=8.5, 8.5Hz), 7.71-7.79(2H, m), 8.47 (1H, brs) .

IR(KBr) cmt: 3162, 1652, 1604, 1531.

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

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



was distilled off under reduced pressure, and
chloroform (20 60 nlL) was added to the residue. The
m xture was successively washed with water (10 nlL)
and brine (10 mL) in this order, and was then dried
over anhydrous sodi um sul f ai®e. The sol vent was
distilled off under reduced pressure. The residue was
purified by preparative thin-Ilayer chromatography on
silica gel [devel oping solvent: chloroform 10% w v

solution of nethanol in amonia (20/1) ] to yield the
i 6P enbofpSinanal) palrel Lhel Toir iy seal 3t1asy Wy, 89K dor

% . 1H NVR(400MHz, CDC13)8: 0.45-0. 59 (4H, m |,
3 hgprs. 47engr MO nbivsy edfpd pphegeggt2pn migtuyey After
Hz), 3.95(3H s), 4.11(2H d, J=7.1 Hz), 7.02(1H  dd,
gE8rrimg gngepygoolingsgvel Hoeddgle e prEcipiiatgd gyppls
, 7.63 (IH dd, J=2.2, 12'7'i§£’ 7.68(1H, s). IR(KBr)
g c03393ted b5111 1BGE, 1015 28, o188 2 1 £ 2P IR iy lAd zed
303(W. Exanple 25 Preparation of
Iramichdaee hgiu 2ieeypciedpt bS] Fbb RS 6¢ CRMPPUBH G54 Mt €55
oxyphenyl ) - 2H pyri dazi n- 3-one hydrochl ori de Fol | ow ng
nhedbroceddr @9ef 8 Exampl e 4,
4- am nomet hyl - 2- cycl opr opyl net hyl - 6- ( 3-f | uor o- 4- net hox
Vpheinqyoint2H2 gy r ¥ dézd 1£°8- one was reacted to yield
the title conmpound as pale yellow needles (81.0%.
'H NMR (400MHz, CDCl3}8:
0.45-0.59(4H, m), 1.37-1.47(1H, m), 3.90(3H, s), 4.10(2H,
d, J=7.1 Hz), 4.91 (2H, 4, J=1.2 Hz), 6.95(1H, dd, J=8.5,
8.5 Hz), 7.29(1H, t, J=1.2 H=z), 7.38(lH, ddd, J=1.2, 2.2,
8.5 Hz), 7.48(1H, dd, J=2.2, 12.4 Hz), 7.76-7.81(2H, m},
7.90-7.95(2H, m).
IR(KBr) cm': 1712, 1653, 1614, 1524.
Mass m/z: 433(M').
2) Preparation éf
4-—aminomethyl-2-cyclopropylmethyl-6- (3-fluocro-4-methoexy
phenyl)-2H-pyridazin-3-cne
To a sclution of
2—cycloprppylmethyl—6—(3—fluoro—4—methoxyphenyl)—4—phthali
midomethyl-2H-pyridazin-3-one (190 mg, 0.43 mmol) in methanol
- (5 mL) was added hydrazine monohydrate (110 mg, 2.20 mmol),

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

was distilled off under reduced pressure, and chloroform (20



61 Melting point: 188.2-194.2C (dec.) 1H NVR(400MHz,
DMSO- d6) 6: 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),
7.34(1H, dd, J=8.5, 8.5 Hz ), 7.71-7.78(2H, m,
8.31(1H, s). IR(KBr)cm 1: 3807, 3440, 1644, 1581,

1522, 1438. Exanple 26 Preparation of

4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl -6-(3-f

| uor o- 4- met hoxyphenyl ) - 2-i sobutyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

B 31F9 GOF694L AretHo X FsHENGI ) - B S3BGHYE- %a%é%ﬁéﬁ@§&WF6Y
nyl o xymet hyl - 2H pyri dazi n-3-one and tert-buty

3B FAE R HECATD XY 1T et 1pact L ol yitend %err and
title conmpound as a yellow oil (yield: 94. 3@
‘mm(wmzle@w%y gniydggueHsogi un =grigiare - 1.°4% gﬂlvent
s), 2.40(1H, m, 2.52(4H, t, J=5.2 Hz), 3.50(4H,
was\ﬁ%§ﬁzlmfﬁ o 8T Sy QﬁﬁUCSdQB(%¥FUI%) Thﬂ (R @S
J=7 . 4 H) , 7.03 (1H, dd, J=8 . 6, 8. 6 Hz) , 7.51
Qq§+flqﬁjbyJEgegprq;LyeH§y1n7l@Eﬂqiqhq9@atgggag@y:R@ gilica
Hz 7.75(1H, S). Exanple 27 62 Preparation of

ge [developlng solvent: chloroform/10% w/v soiution of

methanol in ammonia (20/1)] to yield the title compound as pale
vellow crystals (130 mg, 97.8 %).

'H NMR (400MHz, CDCl3)$ :

0.45-0.59{4H, m), 1.37-1.47 (14, 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, 8.5Hz), 7.53(1H, ddd, J=1.2, 2.4, 8.5Hz), 7.63 (1H,
dd, J=2.2, 12.7 Hz), 7.68(1H, s}.

TR(KBr) cm™': 3393, 1651, 1606, 1523, 1438, 1293.

Mass m/z: 303(M7).

Example 25
Preparation of
d-aminomethyl-2-cyclopropylmethyl-6- {3-fluoro—4-meth
oxyphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphe
nyl)-Z2H-pyridazin-3-one was reactedtoyield the title compound

as pale yellow needles (81.0%).



6- (3-fl uoro-4- net hoxyphenyl ) -2-i sobutyl -4- (I -pi peraz

i nyl ) met hyl - 2H pyri dazi n- 3- one di hydr ochl ori de

Fol | owi ng the procedure of Exanple 2,

4- (4-tert-butoxycarbonyl -1 -piperazinyl)nmethyl-6-(3-flu

or o- 4-met hoxyphenyl)-2-isabwtyl - 2H pyri dazi n- 3- one

was reacted to yield the title conpound as a

colorless crystalline powder (yield: 58.5%. Mlting

point: 163.0-177.0C (dec.) 1H NVR(400MHz, DMSO d6)5:

0.94 (6H, d, J=6. 8 Ft%, 2.22-2 .33 (1H, m , 3.17

'(ﬂal—l:lraﬁ)pomg 33884H 1 91-,2°9=6981) , 3.92(3H, s),
3.96(2H, s), 4.01(2H, d, J=7.1Hz), 7.27(1H, dd,

FEQIMR (40QMEY , DMET9E)§2(2H, ), 8.22(1H, s) | R(KBr)

cm 1l: 1656, 1608, 1522, 1440, 1291, 1113 Mass niz

37M M0 -BR&fDI @28 - %ﬁeéaﬁ%ﬂfénﬂaﬁ 3Hr s), 4.01(2H,

6- (3-fl uoro-4- nethox phenyl ) -2-i sobuty é4 net hyl -

1- pi peﬂa@ﬁﬁ?ﬁ)ﬁ%ih&1 Fﬁﬁirlaa%4huﬁ 6We JEBI P ovii g Frhé

procedure of Exanple 1(10)
6- (3-fl-Uor 84 48 net hoxdy ﬁﬁh)st |sobutyl 4- et hanesul f o
nyl o xyngth | - 2H pyri dazi n- 3- one

IR fER AT p Eéguné4ﬁ@re16?%aCF%Hfté5§?eIH4¥%e title

conmpound as a yellow oil (yield: 63 80.90) . 1H
NVR( 400MHz, CDC13) 8:

Example 26
Preparation cf
- (4-tert-butoxycarbonyl-l-piperazinyl)}methyl-6-{3-f
luoro-4-methoxyphenyl)-2-isobutyl-ZH-pyridazin-3-one
Following the procedure of Example 1(10}),
6- (3-fluoro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-cone and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a vellow oil (yield: 24.3%).
'Y NMR(400MHz, CDCl3)6 :
0.98(6H, d, J=6.6Hz), 1.46(9H, s}, 2.27-2.40(1H, m}, 2.5Z (4H,
t, J=5.2 Hz), 3.50(4H, t, J=5.2 Hz), 3.57(2H, s}, 3.95(3H,
s),4.06(24,d,J=7.4Hz), 7.03(1H, dd, J=8.6, 8.6Hz), 7.51(1H
dd, J=1.2, 8.4 Hz!, 7.60(1H, dd, J=2.2, 12.5 Hz}, 7.75{1H,

s).

Example 27



0.98 (6H, d, J=6.8 Hz) , 2.28-2.40 (1H, m , 2.34 (3H
s) , 2.55 (4H, br), 2.63(4H, br), 3.58(2H, d,
J=l.4Hz), 3.95(3H, s), 4.06(2H, d, J=7.4Hz), 7.04(1H
dd, J=8.6, 8.6Hz), 7.53(1H, dd, J=1.2, 8.6 Hz),
7.61(1H, dd, J=2.2, 12.5 Hz92 7.73(2H s) Exanple 29
Preparati on of

6- ( 3-fl uor o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- (4- net hyl -

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

di hydrochl oride Followi ng the procedure of Exanple 4,
6- ( 3- figec241/Bt ADXyphenyl ) - 2- i sobut yl - 4- (4- net hyl - | -
pi pe razigyl)nethyl-ZFprridazin-3¢one was reacted to
yi el d ¢he-filupre- tonpdintd/PAsra Léof ot FEE- st drPi Reraz
powder (yield: 73.3 0) . Melting point: 236.9-237.0C
1H NVR(400NRED Y DVBO i6) Blazg ng4 - pBe, Yy J=sghgpy de
2.21-2.32 (1H, , 2.77 (3H, s), 3.14 (4H, br),

3. 36( 4141 Igm)i ng3t B (2Hpcagiure3 o§1 EBRPLS ,2-4. 00( 2H, d,
j=7.1 Hz), 7.26(1H, dd, J=8.5, 8.5Hz), 7.66-7.71(2H,
fiy (18Pt oxgFarbRUKBr)-riperazipBh) naigpe. - erg 24 £ luoro-
1440, 1291, 1113, 1022. W©Mass mz: 388(M) 64 Example
g@m$¢Qgﬁﬂgﬂqn@ﬁ)02—isobutyl—2H—pyridazin—3—one was reacted
4-N,N—bis(2-hydroxyethyt?an1noneth¥I-6-(3-fIuoro-4-m

to yield the title compound as a colorless crystalline powder
{vield: 58.5%).
Melting point: 163.0-177.0°C (dec.)
7 NMR (400MHz, DMSO-de)d :
0.94(6H,d, J=6.8Hz2),2.22-2.33(1H,m), 3.17 (4H, bxr), 3.33 (40,
t, J=5.3Hz), 3.92(3H, s), 3.96(2H, s}, 4.01(2H, d, J=7.1Hz),
7.27{1H, dd, J=8.9, 8.9Hz), 7.67-7.72(2H, m), 8.22(1H, s).
IR (KBr} cm *: 1656, 1608, 1522, 1440, 1291, 1113.

Mass m/z: 374 (MY

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

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



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

6- ( 3-fl uor o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- met hanesul fo
nyl o xymethyl - 2H pyri dazi n- 3-one and di et hanol am ne
were reacted to yield the da3tle conpound as a yell ow
oil (yield: 87.2%. 1H NVR(400MHz, CDC13)S: 0.96(6H,
d, J=6.8 Hz), 2.27-2.39(IH, n), 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(IH dd, J=8.6, 8.6Hz),
¥05301H, dd, J=1.4, 8.4 Hz), 7.61(1H dd, J=2.2, 12.5
Hz), 7.72(1H, s). Exanple 31 Preparation of

A NMR-BL8URZz hy@h @y &t hyl ) ani nomet hyl - 6- (3-f | uor 0- 4- m
et hoxyphenyl ) - 2-i sobut yl - 2H- pyri dazi n- 3- one

hy dr-&6HI66F Fde=Fof Howi Ag2 & he: 43 Géledur & - 8f (ERanpl - 2 (4H,
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3-f | uor o- 4- et
hosar ), BhéryEN, o2} i s obutdH, - Ry ifdazitn23{ehes ag- 06 (25,
reacted to yield the title conpound as col orless

f | akesited)d: 7 8B G0) .dB5T=9, t§ +fgigoi hi33 (129 BL 133 ¢
1H NVR(400MHz, DWMSO- d6)6: 0.95(6H, d, J=6.8 Hz),

2. Z3-2H34( TH,61njiH. 3dB4(C4RA,- 2t ,1J=5HE ), Hz) |3 G.HB3¢4UH, t,
J=5.2Hz), 3.92(3H, s), 4.03(2H, d, J=7.0Hz), 4.44(2H,
s), 7.29(1H, dd, J=8.7,8.7Hz), 7.69-7.75(2H, m,

Example 2%
Preparation of
6~ (3-fluoro-4-methoxyphenyl)-2-iscbutyl-4-(4-methyl-
l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
6- (3-fluoro—-4-methoxyphenyl) -2-iscobutyl-4- (4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one was reacted Lo yield the
title compoundasacolorlesscrystalline powder (yield: 73.3%) .
Melting point: 236.%-237.0°C
'H NMR (400MHz, DMSO-dg)d :
0.94(6H,d, J=6.8Hz},2.21-2.32(1H, m), 2.77(3H, s), 3.14 (4H,
br), 3.36(4H, br), 3.87(2H, s), 3.91(3H, s), 4.00(2H, d, J=7.1
Hz), 7.26(1H, dd, J=8.5, 8.5H=z}, 7.66-7.71(2H, m}, 8.12{1H,
5).
TR(KBr) cm*: 1655, 1606, 1524, 1440, 12%1, 1113, 1022.

Mass m/z: 388(M")



8.46(1H, s). IR(KBr) cm1: 1652, 1601, 1525, 1440,
1277. WMass nfz: 362(M+-CH2OH) Exanple 32 Preparation
of

4- di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) -2
-1 sobutyl - 2H pyri dazi n-3-omt Foll ow ng the procedure
of Exanple 7,

6- ( 3-fl uor o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- met hanesul fo
nyl o xymet hyl - 2H pyri dazi n- 3-one and di net hyl am ne
were reacted to yield the title conpound as a yell ow
oil (yield: 88.6%. 1H NVR(400MHz, CDC13)S: 0.98(6H
d, J=6.8Hz), 2.30-2.40(1H, m, 2.36(6H s), 3.50(2H,
gyam@leoHBH, s), 4.07(2H, d, J=7.2Hz), 7.02(1H, dd,
J=8.6, 8.6Hz), 7.55(1H, d, J=8.6Hz), 7.63(1H, dd,
J=2.1,Frepasppyon gf75(1H, s) Exanple 33 66

Preparati on of _

4- di meRY NaRit B OABR T BBV a8 BB Mt HoXypheAyPye2¢ ™
-1 sobutyl - 2H pyri dazi n- 3- one hﬁdrochlorjde Fol | owi ng
t he pﬁﬁ%@ﬁﬂpéeﬁflEﬁ%ﬁﬂﬂquiyl_z ~-pyridazin-3-one

4-di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2-

i sobutBAl2Hipgr Faazriradye RasEremted td¢'lyiel d the

title conmpound as col orl ess needl es (Xield: 81. 0% .
6-{3~fluoro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo

xymethyl-2H-pyridazin-3-cne and diethanolamine were reacted
to yield the title compound as a yellow oil (yileld: 87.2%).
'H NMR (400MHz, CDCls)d:
0.96(6H, d, J=6.8 Hz), 2.27-2.3%(1H, m), 2.71(4H, t, J=5.0
Hz), 3.67 (4H, t, J=b.0Hz), 3.70{2H, s}, 3.93(3H, s), 4.07 (2H,
d, J=7.4Hz), 7.01(1H, dd, J=8.6, 8.6Hz), 7.53(1H, dd, J=1.4,

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

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

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



Melting point: 212.4-212.8C 'H NVR(400MHz, DMSO- d5) 8:
0.95(6H, d, J=6.8Hz), 2.23-2.33(1H, m, 2.81(6H, s),
3.92(3H, s), 4.04(2H, s, J=7.1Hz), 4.27(2H, s),
7.29(1H, dd, J=8.1, 8.1 Hz), 7.70-7.75(2H, m,
8.51(1H, s). IR(KBr) cm1l: 652, 1607, 1522, 1439,
1292, 1112. WMass nfz: 333(M) Exanple 34 Preparation
of

4- (4-tert-butoxycarbonyl -I-piperazinyl)nethyl -2-isob
utﬁ%i6-phenyl-ZFLp%ridazhn-S-one 1) Preparation of

He hetHoxgreartbony P - 8- phenyF- 2H pyri dazi n- 3- one

Fol | owi ng the procedure of Exanple 1(5),
4ié&ﬁﬁéﬁgMﬁzph@ﬁyki%Fﬁpyridazin-3-one was reacted to
yield the title conpound as pale yellow crystals
(yiel%: (698, B9y/=667 Hikl €i-Ag-poPht1H.202, 53 20B.4PC tdelcd) L
1H NVR(400MHz, CDC13)S: 4.01(3H, s), 7.45-7.54(3H, m,
7. 787 BYCAAH, i) I=8.-38¢1H3 - 98) 3H112) 86(AH 2Hhrd.. J1R(KBEY)
cm1l: 1717, 1670, 1443, 1259. WMass mz: 230(M). 2)
Pr épdréd@Horplof 7-29 (14, dd, J=8.7, 8.7Hz), 7.69-7.75(2H, m},

2-i sobut yl - 4- met hoxycar bonyl - 6- phenyl - 2H pyri dazi n- 3-0
n 8.46{1H, s).
IR(KBr) cm™': 1652, 1601, 1525, 1440, 1277.

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

Example 32
Preparation of
4-dimethylaminomethyl-6-{3-flucro-4-methoxyphenyl) -2
-isobutyl-2H-pyridazin-3-one
Following the prccedure of Example 7,
6- (3-fluoro~4-methoxyphenyl}-2-isobutyl-4-methanesulfonylo
xymethyl-2H-pyridazin-3-one and dimethylamine were reacted to
‘yield the title compound as a yellow oil {yield: 88.6%).
'H NMR{400MHz, CDCls)&:
0.98(6H, d, J=6.8Hz), 2.30-2.40(1H, m), 2.36(6H, s}, 3.50(2H,
s), 3.93(3H, s), 4.07(2H, d, J=7.2Hz), 7.02{(1H, dd, J=8.¢,
8.6Hz), 7.55{1H, 4, J=8.6Hz), 7.63(1H, dd, J=2.1, 12.5Hz),

7.75(1H, s).

Example 33



e Follow ng the procedure of Exanple 1(6),

4- met hoxycar bonyl - 6- phenyl - 2H pyri dazi n- 3- one was
reacted to vyield the title conmpound as a yell ow oil
(yield: 94.1%. 1H NWVR(400MHz, CDC13)S: 1.00 (6H, d,
J=6.6Hz), 2.33-2.44 (1H, mg6 3.98 (3H, s), 4.14 (2H,

d, J=7.4Hz), 7.42-7.51(3H, m, 7.79-7.83(2H, m,
8.27(1H, s). 3) Preparation of

4- car boxy- 2-i sobut yl - 6- phenyl - 2H pyri dazi n- 3- one

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

2- i sodireprratiehdkycar bonyl - 6- phenyl - 2H pyri dazi n- 3- 0
ne was reacted to yield the title conpound as

col or l4ess el pabureat hydyicel{d £ 820595 I PORYG BBY At 72
120.5-121.0C 1H NWVR(400MHz, CDC13)S: 68 1.03(6H, d,
J=6. 6 HEPPuPy 342 Bras(iriaz gy 3-ane 3 pirodtlo=rey
Hz),7.49-7.54(3H,n),7.84-7.89(2H m, 8. 69(1H, s), 14. 20(1
H  s)"HROKBRY Ehe iR S448 722956523742 4636, 1418,
1116. Mass mz: 272( Mg 421 Preparation of
A-hiari it rgre pby sobut i LleopRe Ayne D BRI SdaZi 74 3- one

Fol | owi ng the procedure of Exanple 158), , ]
isobutyl-2H-pyridazin-3-one was reacted to yield the title

compound as coleorless needles (yield: 81.0%}).

Melting point: 212.4-212.8°C

'H NMR(400MHz, DMSO-dg)8:
0.95{6H, d, J=6.8Hz), 2.23~-2.33(1H, m}, 2.81(6H, s}, 3.92 (3H,
5Y, 4.04(2H, s, J=7.1Hz), 4.27{(2H, s}, 7.29{1H, dd, J=8.1,
§.1 Hzy, 7.70-7.75(2H, m), 8.51(1H, s).

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

Mass m/z: 333(M%)

Example 34
Preparation of
4- {4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isob
utyl-6-phenyl-2H-pyridazin-3-one
1) Preparation of
d-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one
Fcllowing the procedure c¢f Example 1(5),
4-carboxy—-6-phenyl-2H-pyridazin-3-onewas reactedtoyieldthe

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



4- car boxy- 2-i sobutyl - 6- phenyl - 2H pyri dazi n- 3- one was
reacted to yield the title conpound as col orl ess
fine-needles (yield: 22.30). 1H NMR(400MHz, CDC13)S:
0.98(6H, d, J=6. 6Hz), 2. 29-2. 40(1H, M, 3. 67(1H, br), 4. 08( 2H
, d, J=7.4Hz), 4.72 (2H 7 J=3.9Hz), 7.39-7.49(3H,
m, 7.76(1H, t, J=1.4 Hz), 7.79-7.84(2H, nm). 5)
Preparation of
2-i sobutyl - 4- net hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri
d azin-3-one Follow ng the procedure of Exanple 1(9),
M@hyﬁﬁb%Vﬁﬁﬁhy?9§=?é%ﬁ%ﬁvp-8@%ﬁényl-ZFprridazin-3-one
s reacted to yield the title conpound as col orl ess
H AeR{488Mes, %fg/%esnéf 68.4% . Melting point: 129.7C
1H NVR(400MHz, CDC13)S: 69 0.99 (6H, d, J=6.6H%?
2. 30585, (IR, "5 7354 B/ rsY - 184! 10 (B, ™) g, BB 1Y
Hz), 5.28(2H, d, J=1.2 Hz), 7.43-7.52(3H, n),
7. ?@-'7.182%§@Hn)}?r)l-R(KBr) cm 1: 3442, 2963, 1658,

1611, 1355, 1165, 872. Mass mz: 336(M-) 6)
BR Bt latqon o/ 17, 1670, 1443, 1259.

4- (4-tert-butoxycarbonyl -1 -pi perazi nyl)-methyl -2-i sobu
Masg|n/gpeRy M- 2+ pyri dazi n- 3- one
2) Preparation of
2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-on
e
Following the procedure of Example 1(06),
4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one was reacted to
yvield the title compound as a yellow oil (yield: 94.1%).
'H NMR (400MHz, CDCls)$:
1.00{6éH, d, J=6.6Hz), 2.33-2.44(1H, m), 3.98(3H, s), 4.14{ZH,
d, J=7.4Hz), 7.42-7.51{3H, m), 7.79-7.83(2H, m), 8.27(1H,
s5).
3) Preparation of
4-carboxy-2-isobutyl-6-phenyl-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-isobutyl-d4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one
was reactedtoyieldthetitle compoundascolorless fine-needles
(yield: 82.5%).

Melting point: 120.5-121.0°C

ly NMR(400MHz, CDCls)8:



Fol | owi ng the procedure of Exanple 1(10),

2-1sobut yl - 4- net hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri
dazi n-3-one and tert-butyl 1-piperazinecarboxylate
were reacted in N, N-dinethylformam de as a sol vent
to yield the title conpoundésd as a yellow oil (yield:
83.50). 1H NMR(400MHz, CDC 3)6: 0.99(6H, d, J=6.8 Hz),
1.47(9H, s), 2.53(4H, t, J=4.9 Hz), 3.50(4H, t, J=4.9
Hz), 3.59(2H, d, J=1.0 Hz), 4.09(2H, d, J=7.2 Hz),
7.40-7.50(3H, m, 7.80-7. 84(3H Exa Ie 35

Pr ebdatéilond.of =66 Hz), 2.34- H, m) 3(24, d, J=7.4
2-i sobutyl - 6- phenyl - 4-(1- plpera2|nyl neth | -2Hp
dazZim-3-4Ae’ dbhiddh-eehl of § dé- Fol Ao é the ﬁéeé@u¥
Exanpl e 2, ,

4- (#--t ert - but oxycar bonyl - I - pi perazi nyl ) net hyl - 2-i sobut
yl-6 70 henyl - 2H pyri dazi n- 3-one was reacted to
9Ré$%kktﬂ& i t344 8, conpoundlds Eo3thi £€1%ollild o yi el d:
67.9% . Melting point: 154.3-159.5C 1H NVR(400MHz,
Eoe13) /S @7Q4M?)6H d, J=6. 8 Hz) , 2.20-2.32 (1H, m ,
2.86 (4H, br) , 3.21 (4H br), 3.71(2H, s), 4.01(2H,
) Desperaizpn $£42-7.53(3H, ), 7.84-7.89(2H, m,
7.96(1H, s). IR(KBr) cm 1l: 1656, 1610, 1445, 694.

Masé- hy@rogxmg@ny} —isobutyl-6- phenyl 2H-pyridazin-3-one

Feollewing the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-phenyl-2H-pyridazin-3-one was
reacted to yield the title compound as colorless fine-needles
(yvield: 22.3%).

'H NMR (400MHz, CDCls)é:
0.98(6H,d, J=6.6Hz),2.29-2.40(10,m), 3.67(1H,bxr), 4.08 (20,
d, J=7.4Hz), 4.72(?H,d, J=3.9Hz), 7.39-7.49(3H, m}), 7.7¢ (1H,
t, J=1.4 Hz}, 7.79-7.84(2H, m).

5} Preparation of
2-isobutyl-4-methanesul fonyloxymethyl-6-phenyi-2H-pyrid
azin-3-one

Following the procedure of Example 1(9),
4-hydroxymethyl-2-isobutyl-6é-phenyl-2H-pyridazin-3-one was
reacted to yield the title compound as cclorless fine-needles
(vield: 68.4%).

Melting point: 129.7°C

4 NMR{400MHz, CDCls)&:



Exanpl e 36 Preparation of

2-1sobutyl -4-(4-nmet hyl - 1- pi perazi nyl ) net hyl - 6- phenyl
-2H pyridazi n- 3-one Foll owi ng the procedure of Exanple
1(10),

2-isobutyl - 4- met hanesul f onydgoxynet hyl - 6- phenyl - 2H pyrii
dazi n-3-one and N-nethyl pi perazine were reacted to
yield the title conpound as a yellow oil (yield:
77.1% . 1H NVR(400MHz, CDC13)S: 0. 99 (6H, d, J= 6 8
Hz) , 2.30-2.40 (1H, m , 2.34 (3H, 9), 2 55 (

br )0, 92 (64( 4HJ=6r§Hz B, BOTPH - 4d, (1¥=1) 4Pz} 7 | ﬁHo%(szlooﬂH
J=7.2 Hz), 7.40-7.50(3H, m, 7.78-7. 84(3H n)
Exanpie’ 37 Bl . Bropstiht dondof -2 Ez), 7.43- (3H, m),
2-isobutyl -4-(4- nethyl-l-plperaZ|nyl)nethyl-6-phenyl

- 2R-pyri’dazi v.3mone di hydrochl oride Foll owi ng the
procedur e of Exanpl e 4,

R {lsobutopl 43@42neﬁﬁ9$rIl@ﬁbeﬂééﬂnyﬂ§ﬁ%thyUﬂB prényl -
Hpy ridazin-3-one was reacted to yield the title
Marpauitd 3564 )col orl ess crystal line powder (yield:
66.3% . Melting point: 243.8-244.3C 1H NVR(400MHz,
OVBOE)rstionos{ 6H, d, J=6.8Hz), 2.22-2.34(1H ),
2.76(3H, s), 3.01(4H, br), 3.30(4H, br) 3.77( 2H s%
4. 02( Ot Ltedit @ﬂyogy@ﬁgbonyl 1- plpera21nyl methyl -isobut

yl-6-phenyl-2H-pyridazin-3-one
Following the procedure of Example 1(10},

2-isobutyl-4-methanesul fonyloxymethyl-6-phenyl-2H-pyridazi
n-3-one and tert-butyl l-piperazinecarboxylate were reacted
inN,N-dimethylformamide as asolventtoyieldthetitle compound
as a vellow oil {yield: 83.5%).
'H NMR(400MHz, CDCls)3:

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

3.50(4H, t, J=4.9 Hz), 3.5%(2H, d, J=1.0 Hz), 4.09(Z2H, d,

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

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

4~ {4-tert-butoxycarbonyl-1l-piperazinyl)methyl-2-isobutyl-56



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 ) Exanple 38 Preparation of

4- N, N- bi s(2-hydroxyet hyl)am nomnet hyl - 2-i sobut yl - 6- ph
enyl - 2H pyri dazi n- 3- one Fol10owi ng the procedure of
Exanpl e 1(10),

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri
dazi n-3-one and di et hanol am ne were reacted to yield

the title conpound as a yell ow oil (gleld 38, 1H
kaﬂ@qipyegéig}@— 7qpe was reacted to yield th itle

0.97(6H, d, J=6. 6Hz), 2. 29- 2. 40( 1H, n% 79(4H br), 3. 70(4H
comppynd Fsge( zhllt§)sol4l@b9<(y2|q 44, °5=7%u hy) .
7.39-7.48(3H, , 7.81-7.87(3H, n) Exanple 39

o bplratigmtef 104.3-159.5°C

4 N, N- bi s( 2- hydroxyethyl)an1nonethy| 2-isobutyl -6-ph
éhQWHQHWBVHFddQWH43 one hydrochl ori de Foll owi ng the
procedure of Exanple 4,

4- N, -N40i68( 2~ W@{@k&/bt%ﬂ%—énﬁﬁéhﬁﬂhwz 2.5 48phEyi 2 6<plteh
yl -2 Hpyridazin-3-one was reacted to yield the title

corfpound- &5(2koBbr |%edd (RHakes TEyi &1 §2) 6§ A9y 7 - Rl tHng)

poi nt: 131.6-132.0C
7.84-7.89{2H, m}, 7.96(1H, s).

TR(KBr} cm': 1656, 1610, 1445, 694.

Mass m/z: 326 (M")

Example 36
Preparation of
2-isobubyl-4- (4-methyl-l-piperazinyl)methyl-6-phenyl
-2H-pyridazin-3-one
Following the procedure cof Example 1{10),
?-iscbutyl-4-methanesulfonyloxymethyl-6é-phenyl-2H-pyridazi
n-3-one and N-methylpiperazine were reacted to yield the title
compound as a yellow oil (yield: 77.1%).
'H NMR (400MHz, CDCls)8:
0.99 (64, &, J=6.8Hz), 2.30-2.40(1H,m), 2.34(3H, s), 2.55(4H,
br), 2.64(4H, br), 3.59(2H, d, J=1.4Hz), 4.08(2H, d, J=7.2

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

Example 37



1H NVR(400MHz, DWVMSO-d6)6: 0. 96 (6H, d, J=6.6Hz),
2.25-2.35(1H, m, 3. 35 (4H, t, J-5.1Hz), 3.84(4H t,
J=5.4 Hz), 4.06(2H, d, J=7.1 Hz), 4.47(2H, s),
7.45-7.54(3H, m), 7.90-7.94(2H, m), 8.48(1H, s).
IR(KBr) cm': 1655, 1610, 19r1, 1053. Mass m z:
314(M -CH2OH) Exanple 40 Preparation of

4- di met hyl am nonet hyl - 2-i sobut yl - 6- phenyl - 2H pyri daz
in-3-one 73 Follow ng the procedure of Exanple 7,
2-isobutyl - 4- net hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri
dazi ER¢RE18Ad°Hi met hyl ami ne were reacted to yield
the title conpound as a yellow oil (yield: 81.10%. 1H
NIVR( 4o%mqf>,b%g@1éyé%-rme.fg‘gflcéﬂpla?raéiawl%ﬂﬁré*)v,l-6- henyl
2.32-2.41 (1H, m, 2.35 (6H, s) ,.3.51 (2H, d, J=1.2
Hz), 4.285¢2Hicazin=7 oqpdinvarsghyousiay ny,
7.80-7.87(3H, n%gExanple 41 Preparation of

4- di nEtHHOFAPAoRBE YT eRGUeh oty P empherf - 2H pyri daz

I n-3-one hydrochl oride Foll ow ng the procedure of

EX ﬁ?p%;yﬁ—4—(4—methyl—l—p1pera21nyl)me hyl-6-phenyl-ZH-py

Thon T Y AT NOTRL YL & O BrRBNE Y s B dREL
ridazin one was reacte o yie e
colorless crystalline powder (yield: 66.3%).
Melting point: 243.8-244.3°C
'H NMR{400MHz, DMSO-d¢)3:
0.95(6H, d, J=6.8Hz), 2.22-2.34(3H, m}, 2.76(3H, 5}, 3.01 (4H,
br), 3.30{(4H, br), 3.77(2H, s), 4.02(2H, d, J=7.2 Hz},
7.43-7.53(3H, m), 7.85-7.89(2H, m}, &.02(1H, s).

IR(KBr) cm™': 2960, 1653, 1610, 1446.

Mass m/z: 340(M")

Example 38

Preparation of

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

enyl-Z2H-pyridazin-3-one

Fellowing the procedure of Example 1(108),
2-isobutyl-4-methanesulfonyloxymethyl-6-phenyl-2H-pyridazi
n-3-one and diethanolamine were reacted to yield the title
compound as a yellow oil (yield: 38.7%).

4 NMR(400MHz, CDCls)&:



one was reacted to yield the title conpound as pal e
yellow flakes (yield: 71.5%. Melting point:
221.7-222.3C 1H NVR(400MHz, DWVSO-d6)S: 0.96 (6H, d,
J=6.8 Hz) , 2.24-2.35 (1H, m) , 2.82 (6H, s) , 4.06
(2H, d, J=7.1Hz), 4.29(2H 78), 7.44-7.54(3H m,
7.90-7.94(2H, m, 8.54(1H, s). IR(KBr) cm1: 1648,
1610, 1460, 1052. Mass m(z: 285(M) 74 Exanple 42
Preparation of

4- (4-benzyl -1 - pi perazi nyl ) met hyl - 2-i sobut

hy| HEhyas) d2 BEpye Haazd 2 B-%oré 1ﬁ)mpf%p7a?(d%% bit) o? 70 4H
2-i sobut yl - 4- met hoxycar bonyl - 6- (4- net hyl phenyl ) - ZFprr
i ldazi A- B0 6We Fol | bW h@H hes prdcédiire of BrdnpPeédd m
1(6),

4- n%t%bi&@ér@ﬁnym 6- (4- met hyl phenyl ) - 2H- pyri dazi n- 3-on
e was reacted to yield the title conpound as slightly
yel l ow needles (yield: 91.6%. Melting point:
67.0-70.1C 1H NVR(400MHz, CDC13)6: 0.99 (6H, d, J=6.
Bx¢pyle 3£32-2.43 (1H, m) , 2.41 (3H, s) , 3.98 (3H
s), 4.13(2H, d, J= 7.3 Hz), 7.28(2H, d, J=8.3 Hz),

7. 70(2&;eparatlon of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-iscbutyl-6-ph
enyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-phenyl-2
H-pyridazin-3-cne was reacted to yield the title compound as
colorless flakes (yleld: €8.4%).
Melting point: 131.6-132.0°C
'H NMR (400MHz, DMSO-dg)8:
0.96{6H,d, J=6.6H=z), 2.25-2.35(1H, m), 3.35(4H, t, J=5.1Hz),
3.84(4H, t, J=5.4 Hz), 4.06(2H, d, J=7.1 Hz), &4.47(2H, s},
7.45-7.54{3H, m), 7.90-7.94(2H, m), 8.48(1H, s).
IR(KBr) cm™: 1655, 1610, 1421, 1053.

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

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

in-3-one



d, J=8.3 Hz), 8.24(1H, s). IR(KBr) cm1: 1718, 1663,
1605. Mass mz: 300(M). 2) Preparation of
4- car boxy- 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri dazi n- 3
- one Follow ng the procedure of Exanple 1(7),
2-isobutyl - 4- met hoxycar bonyls 6- ( 4- net hyl phenyl ) - 2H pyr
idaz 75 in-3-one was reacted to yield the title
compound as slightly vyellow needles (yield: 86.70).
Melting point: 162.1-165.4C 1H NVR(400MHz, CDCl3) S:
1.02 (6H, d, J=6.8 Hz) , 2. 34-2.44é1H, m , 2.47 (3H
s) , £oiopspg tie oorpesiugp) of Fxanpie g, J=8.3 Hz)
7.75 (2H, d, J=8.3 Hz) , 8.66%1H, sg, 14. 6(1H,,§g..
P R(EE L YImATe § e S We T Y LR Ee Uiy b6 -DlHes ez pyridazi
286(M ). 3) Pregaratipn of . .
o= hiydtody e thE £ DY + &obitft Yot C22RethyFpnei/d) Foa byt g
a zin-3-one Followi ng the procedure of Exanple 1(8),
BRI Bk 522 g8bhty|26- (WirdChyFphéhyl ) - 2H pyri dazi n- 3
;one was reacted to yield the title conpound as
3§ Ny P OB | owClnéédl es (yiel d: 46.00).
0.99(6H, d, J=6.8Hz), 2.32-2.41(1H, m}), 2.35(6H, s), 3.51(2H,
d, J=1.2 Hz), 4.09(2H, d, J=7.2 Hz), 7.38-7.48(3H, m),

7.80-7.87(3H, m).

Example 41
Preparaticn of
d-dimethylaminomethyli-2-isobutyl-6-phenyl-Z2H-pyridaz
in-3-one hydrochloride
Following the procedure of Example 4,
4-dimethylamincomethyl-2-isobutyl-6-phenyl-ZH-pyridazin-3-
one was reacted toyield the title compeund as pale yellow flakes
{(yield: 71.5%}.
Melting point: 221.7-222.3°C
'H NMR(400MHz, DMSO-d¢)8:
0.96(6H, d, J=6.8Hz), 2.24-2.35(1H, m), 2.82{6H, s), 4.06 (2H,
d, J=7.1Hz), 4.29%9(2H, s), 7.44-7.54(3K, m), 7.920-7.94(2ZH,
m), 8.54(1H, s).
TR(KBr) cm': 1648, 1610, 1460, 1052.

Mass m/z: 285(M")



Melting point: 121.9-123.5C 1H NVR(400MHz, CDCl13)S:
0.99(6H, d, J=6.8Hz), 2.30-2.40(1H m , 2.40(3H, s),
3.22(1H, br), 4.08(2H, d, J=7.3 Hz), 4.71(2H, s),
7.27(2H, d, J=8.3 Hz), 7.77(IH s), 7.70(2H d, J=8.3
Hz). ITR(KBr) cm 1: 3334, 1645, 1596, 1522. WMass m z:
272(M+) . 4) Preparation of 76

2-i sobutyl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl pheny
| -2H pyridazin-3-one Follow ng the procedure of
Exanpl e 1(9),

4- hydr oxymet hyl - 2-i sobut yl - 6- (4- net hyl phenyl') - 2H pyri d
azin -3-one was reacted to yield the title conmpound
sargtiggtd y yel low needles (yield: 87.4%. Melting
poi nt: 132.0-135.5C 1H NWVR(400MHz, CDC13)6: 0.99(6H,
d, J= GT@PHZPt12n2952 39( 1H, n) 2. 41(3H s) 3.17

(3H, s) , 4.08 (2H, d, J=7 . % 2H, t, J=1.5
Hz) , 47.(27beppyl- &plyegaglﬂz} 4 1723(2?}1-15& uy¥d -8 Hymet

7.79(1H, t, J=1.5 Hz). IR(KBr) cm1: 1656, 1609,

1355, MyIeBenNAss? IRy T i35GEN - OnS) Preparati on of

4- (4- benzyl - | - pi perazi nyl ) met hyl - 2-i sobut yl - 6- (4- net hy
1) pheapALpL2[0pgEi dazi n- 3- one

2-isobutyl-4-methoxycarbonyl-6-{4-methylphenyl)-2H-pyri
dazin-3-cne
Following the procedure of Example 1(6),
4-methoxycarbonyl-6~ (4-methylphenyl)-2H-pyridazin-3-one was
reacted to yield the title compound as slightly yellow needles
{vield: 91.6%).
Melting point: 67.0-70.1°C

'H NMR(400MHz, CDCla)3$:

0.99(6H, d, J=6.6Hz), 2.32-2.43(1H, m), 2.41{(3H, s), 3.28(3H

sy, 4.13(24, d, J=7.3 Bz), 7.28(2H, 4, J=8.3 Hz), 7.70(2H,
d, J=8.3 Hz), 8.24(1H, s).
R(KBr) cm™': 1718, 1663, 1605.

Mass m/z: 300(M").

2) Preparation of
4-carboxy-2-isobutyl-6-(4-methylphenyl)-2H-pyridazin-3-
one

Following the procedure of Exanple 1(7),

2~isobutyl-4-methoxycarbonyl-6-{4-methylphenyl)-2H-pyridaz

r



Fol | owi ng the procedure of Exanple 1(10),

2-1sobut yl - 4- met hanesul f onyl oxynet hyl - 6- (4- net hyl pheny

[)-2 H pyridazin-3-one and 1-benzyl pi perazi ne were

reacted to yield the title conpound as a pale yell ow

oil (yield: 97.7%. 1H NVR(#%00MHz, CDCl13)S: 0.97(6H

d, J=6.8Hz), 2.29-2.39(1H, m, 2.41(3H, s), 2.55(4H,

br), 2.61(4H,br), 3.54(2H, s) 3.57(2H, d, J=1.5Hz),

4.07(2H, d, J=7.3Hz), 7.22-7.36(7H,m, 7.70(2H d,

J=8.3Hz), 7.77(1H, 77 t, J=1.5 Hz). IR(Neat) cm1:

WS ongaBes uestE-ed 485y1iclghsbent - Iy sorRry Y Bampratasy
Pr eparati on of

v lpharedler - pY peraziStyl et hyl - 2-i sobut yl - 6- (4- net

hyl phenyl ) - 2H pyri dazi n- 3- one di hydrochl ori de

Nl ig\e Bgithe g%%db&dﬁé4o@ Exanpl e 4,

4- (4- benzyI-I-plpera2|nyl)nethyl 2-isobutyl -6-(4-nethy

HpNMR ( AGPHHz 21405r) Slazi n- 3- one” was reacted to yield

t he t|tIe conpound as colorless needl| es leeld
91.189% (6Pt iIr§ - ééﬁZﬁm 2. 24325436pH10 (é‘eé7 Hm 4.21 (2K
NVR( 400MHz, DWBC>d6) : 0.92(6H, d, J=6.

2. 88-7=Dg (iin 31 §H34fer3r-'1 s¥,Hz)3 437¢( %ﬁh dbri 8. R3Hgy,

(2H, d, J=7.3 Hz) , 4.36 (2H, brs) , 7.22 (2H, d,
J=8.F61gY, §7>.r431 2694081, Shy, 7.58-7.65(2H, ),
7. 78( 2H,

IR(KBr) cm™‘: 1740, 1633, 1571, 1425.
Mass m/z: 286 (M) .
3) Preparation of
d-hydrozymethyl-2-isobutyl-6- (4-methylphenyl)-2H-pyrida
zin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6- (4-methylphenyl)-2H-pyridazin-3-one
was reacted to yield the title compound as slightly yellow
needles (yield: 46.0%).
Melting point: 121.9-123.5°C
'"H NMR (400MHz, CDCls)$:
0.99(¢H, d, J=6.8Hz), 2.30-2.40(3H, m), 2.40(3H, 5}, 3.22(1H,
br), 4.08(2H, 4, J=7.3 Hz), 4.71(2H, s8), 7.27(2H, 4, 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



d, J=8.1 Hz), 8.30(1H, brs). IR(KBr) cm1l: 1660, 1617,
1452. Exanple 44 Preparation of

4- di met hyl am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) -

2H pyri dazin-3-one 78 Follow ng the procedure of
Exanmpl e 7, 76

2-1sobut yl - 4- met hanesul f onyl oxynet hyl - 6- (4- net hyl pheny
l)-2 H pyridazin-3-one and di et hyl am ne were reacted
to yield the title conpound as a slightly yellow oil
(yield: 96.6% . 1H NVR(400MHz, CDC13) S:
0_9%(¥ﬁ{Qﬂ§yg6ﬁgmgprpgﬁpgfonyloxymethyl—6—(4—methylphenyl
41(1H, M, 2. 35(6H,s), 2.40(3H, s), 3.50(2H, d, J=1.5

Hz) | ~40BAdazdn—3=928 Hz), 7.26(2H, d, J=8.1 Hz),
7.73(2H, d, J=8.1 Hz), 7.78(1H, t, J=1.5 Hz).

| R( Ned{olllemipg tesxrorsogrel1sfgExamesle Nads nf z:
299(M ). Exanple 45 Preparation of _ .
4=l HEeRyeARY hofet Py u i Soddr PRI BY R SRt Hy14phewy e~ o
2H pyri dazi n- 3-one hydrochl ori de Fol | ow ng _t he
p@uagﬁw@%r%@cyﬁ%ﬁgyéehgthetltlecompoundassllghtlyyellow
4- di met hyl am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H
opRdles dyzreRds- Bhetwas reacted to yield the title

conpound as colorless needles (yield: 91.8%.
Melting point: 132.0-135.5°C

'H NMR (400MHz, CDCls)é:
0.%99(6H, 4, J=6.6 Hz), 2.29-2.3%9(1H, m), 2.41(3H, s), 3.17
(3H, s}, 4.08{(2H,d, J=7.6Hz),5.27(24, t, J=1.5Hz), 7.27 (2H,
d, J=8.3 Hz), 7.72(2H, d, J=8.3 Hz), 7.79(1H, t, J=1.5 Hz}.

IR(KBr) cm™': 1656, 1609, 1355, 11i66.

Mass m/z: 350(M").

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

Following the procedﬁre of Example 1{10;,

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

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

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

' NMR(400MHz, CDCls)®:
0.97{6H, d, J=6.8Hz), 2.29-2.39(14, m), 2.41(3H, s), 2.55(4H,
br), 2.61(4H, br), 3.54(2H, s), 3.57(2H, d, J=1.5Hz), 4.07 (2ZH,

d, 3=7.3Hz), 7.22-7.36(7H, m), 7.70(2H, d, J=8.3Hz), 7.77(1E,



Melting point: 237.6-239.6C 1H NVR(400MHz, DMSO- d6) S:
0. 94(6H, d,
J=6.8Hz),2.19-2.30(1H, m, 2. 37(3H,s), 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, d, J=8.1 Hz),78.46(1H, s). 79 |R(KBr)
cm1l: 1648, 1605, 1460, 1421. Exanple 46 Preparation
of

4- di et hyl am nonet hyl - 2-i sobut yl - 6- (4- et hyl phenyl ) - 2
H-pyrlda2|n 3)one Fol | owi ng the procedure of Exanple

9( 4y,
2-i sobutyl - 4- met hanesul f on onynethyl 6- (4- net hyl pheny
F?iﬁﬁanﬁ?Yrdéﬁ5ﬁJ 316ner a ¥l-am ne were react ed

yield the gltle conpound as a pal e yellow oil
%@?%lwz ‘9538947 ) 1H NVR(400MHz, CDC13)5: 0.98(6H, d,
J=6.8 Hz), 1.07(6H, t, J=7.1 Hz), 2.30-2.42(1H m,
2.40(3H, s), 2.60(4H, q, J=7.1 Hz), 3.60(2H, d, J=1.5
Hz), 4.08(2H, d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz),
PxFmglH43 d, J=8.1 Hz), 7.89(1H t, J=1.5 Hz).
| R(Neat) cm 1: 1652, 1609, 1518, 1465, 1455. Mass
mz: FXPERFRLiEXahbl e 47 Preparation of

4- di et hyl am nonet hyl - 2-i sobut yl - 6- (4- neth¥Jphen¥l
4-(4-benzyl-l-piperazinylimethyl-Z2-iscbutyl 4 met

hyiphenyl)-2H-pyridazin-3-one dihydrochloride
Following the procedure cof Example 4,
4-(4-benzyl-l-piperazinyl)methyl-2-iscobutyl-6~-(4-methylphe
nyl)-2H-pyridazin-3-onewas reacted toyield the title compound
as colorless needles (yield: 91.8%).
Melting point: 253.5-260.1°C (dec.)
'H NMR (400MHz, DMSO-dg)&:
0.92({6H, d, J=6.6 Hz), 2.18-2.28 (1H, m), 2.34(3H, s},
3.43(10H, br), 3.99(2H, d, J=7.3Hz), 4.36(2H, brs), 7.22 (24,
d, J=8.1 Hz), 7.43-7.49(3H, m), 7.58-7.65(2H, m), 7.78(2E,
d, J=8.1 Hz}, 8.30(1H, brs).

IR(KBr) cm™': 1660, 1617, 1452.

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

2H-pyridazin-3-one



H pyri dazi n- 3- one hydrochl ori de Foll ow ng the
procedure of Exanple 4,
4-di et hyl am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H
80 pyridazin-3-one was reacted to yield the title
compound as slightly yell ow needles (yield: 93.80).
Mel ting point: 203.9-207.0C 1H NVR(400MHz, DMSO- d6) 8:
0.94(6H, d, J=6.6 Hz), 1.27(6H, t, J=7.2 Hz),
2.20-2.30(1H, n), 2 37(3H, s), 3 09 3.24(4H, m,
4.03(2H, d, J=7.1 . 4.28(2H =5.4 Hz),
7. 34( Fiql lgwigegthe r&soceﬁuﬁz(?ﬁ Eﬁaamplf—é "1 Hz).,
8.55(1H, s). IR(KBr) cm 1: 1652 1610 1523, 1481,
aq¥§pbuqg%aﬁpmétQ@n¢§%ﬁﬁﬂqﬁﬁ05ﬁm8#hy ~6- (4-methylphenyl) -2
4- N, N- bi s(2-hydroxyet hyl ) am nonet hyl - 6- (4- et hyl phen
Iﬁzmwlqa%@uéypnaHﬂﬁk/w&eatzfm%a@lélﬁeweqfofffea%% tPhbéleld the
procedure of Exanple 19@&
DL Ko PRLAd net hanes T dny Feky et byl - 624 SrefhyPbheny
1)-2 Hpyridazin-3-one and di et hanol am ne were
HedeRédOPB-yi IRFUshe: title conpound as a pale yeIIow
0|I % yield: 95.00). 1H NVR(400MHz, CDC13)S:. 0.97(6H d

B P12 9285 - BTZE M, 4382246 SH T 2 273?%@ S 4 -4?, éHf
Fh), 3. 66(4H, t, J=5.0 Hz), 3.70(2H, %) 3 78(2
br)s,) r43o@<wiﬁl . T SHE) ;4 086@M, dd I T=8. 1Tl | % 261

7. 68(1H
=8 ,1 Hz), 7.73(2H, d, J=8.1 Hz), 7.78(1H, t, J=1.5 Hz).

IR (Neat} cm™': 1652, 1609, 1518, 1455.

Mass m/z: 299(M%).

Example 45
Preparation of
4-dimethylaminomethyl~2-isobutyl-6-(4-methylphenyl) -
?H-pyridazin-3-one hydrochleride
F'ollowing the procedure of Example 4,
4-dimethylamincemethyl-2-isobutyl-6-(4-methylphenyl)-ZH-pyr
idazin-3-onewasreactedtoyieldthetitlie compoundascolorless
needles (yield: 21.8%).
Melting point: 237.6-239.6°C
'Y NMR(400MHz, DMSO-~dg)8:
0.%4(6H, d, J=6.8Hz), 2.19~2.30(1H, m), 2.37(3H, s}, 2.81 (6H,
sy, 4.02(2H, 4, I=7.0 Hz), 4.30{(2H, s}, 7.34(2H, d, J=8.1

Hz), 7.81(2H, d, J=8.1 Hz), &.46{1H, s).



s), 7.70(2H, d, J=8.1 Hz). IR(Neat) cm 1: 3392, 1645,
1600, 1520. 81 WMass niz: 341(M-H2O Exanple 49
Preparati on of
4- N, N- bi s(2-hydroxyet hyl)am nomnet hyl - 6- (4- et hyl phen
yl)-2-isobutyl -2H pyri dazi n®3-one hydrochl ori de
Fol | ow ng the procedure of Exanple 4,
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- ( 4- met hyl phenyl
)-2- isobutyl-2H pyridazin-3-one was reacted to yield
the title_ conpound as slightly yellow needles (yield:
86 (Hy). covel thiqdE pdiehe: &%%Q@-lféy.-sc (dec.) 1H
NVR(400MHz, DMSO-d6) S: 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,
Brayois H5(2H, br), 7.34(2H, d, J=8.1Hz), 7.81(2H, d,
J=8.1 Hz), 8.46(1H, s). IR(KBr) cm1: 3292, 1664,
1615, BgpgratEganpte 50 Preparation of
4-am nonet hyl - 2-i sobut yl - 6- (4- et hY' ghenyl )-2H gyri d
aZin-SQTﬁ%§t%ylﬂmé%%ﬁ%ﬁq%%TzﬁﬂSObUtY ~o- {4-m&thylpheényl) -2
2-i sobutyl - 6- (4- net hyl phenyl ) - 4- pht hal i m donet hyl - 2H-p
y H-pyridazin-3-one

Following the procedure of Example 9(4),
2-isobutyl~4-methanesul fonyloxymethyl-6- (4-methylphenyl) -2
H-pyridazin-3-one and diethylamine were reacted to yield the
title compound as a pale yellow oil (yield: 95.0%).

'Y NMR(400MHz, CDCl3)d:
0.98(6H, d, J=6.8 Hz), 1.07(6H, &, 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) .

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

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



82 ridazin-3-one Follow ng the procedure of Exanple
24(1),

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl pheny
l)-2 H-pyridazin-3-one was reacted to yield the title
conmpound as col orless needites (yield: 98.2%. Melting
poi nt: 221.6-223.8C 1H NWMR(400MHz, CDC13)S: 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), 491(2H d, J15Hz)
7.20(2H, d, J=8.1 Hz), 32 (1H

P2HL AR 103 oneHpys | r@/a%ed7 t@oY(l?Fle )leﬁ tl7“&?9 C‘?)m@%% as
n% IR(KBr) cm1: 1767, 1721, 1655 1616 Mass ni z:

3 ;uqlwly zoel@p@pa?aﬂ% b\zfleld 93.

4- am nomet hyl - 2-i sobut - (4- et hyI phenyl ) -2H pyri daz
Kelpimgy grvd nigl P@\?\A ﬁgz‘?%é] procedure of Exanple 24(2)

2-i sobutyl - 6- (4- net hyl phenyl ) - 4- pht hal i m doret hy| -

BY niMRe £0AMBz orieMSRasisl @act ed to yield the titl e
conpound as col orlessy\ﬁﬁl(srrs ( ield: 98.1

0
poitht24 (P, 91,77=6¢C0 HEW, , Jebed 3i7s: % ZJ%(ZGI*?IO
J=6.9 Hz), 1. 68(2H br), 2.28-2.42(1H nZ) 3H,
o) T13. B702EBH Q. )9mE 591854 Wtorng ohd - 0B (Brcls Fp) .0 He)

4.28(2H, 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).

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

Example 48
Preparation otf
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4d-methylphen
yl)-2-iscbutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10},
2-isobutyl-4-methanesulfonyloxymethyl-6-(4-methylphenyl)-2
H-pyridazin-3-one and diethanolamine were reacted to yield the
title compound as a pale yellow 0il (yield: 95.0%).
'H NMR(400MHz, CDCls3)3:
0.97(6H,d, J=6.6Hz), 2.28-2.41(1H, m}), 2.40(3H, s}, 2.71(4H,
t, J=5.0 Hz), 3.66(4H, t, J=5.0 Hz), 3.70(2H, s), 3.78(2H
br), 4.09(2H, 4, J=7.6 Hz), 7.26(2H, 4, J=8.1 Hz), 7.68(1H,
s), 7.70(2E, d, J=8.1 Hz).

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



83 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. WMass mz: 271(M). Exanple 51
Preparation of

4- am nomnet hyl - 2-i sobut yl - 6-§4- et hyl phenyl ) - 2H pyri d
azi n- 3-one hydrochl oride Foll ow ng the procedure of
Exanpl e 4,

4- am nomet hyl - 2-i sobut yl - 6- (4- et hyl phenyl ) - 2H pyri daz
in-3 -one was.reacted to yield the title conpound as
Mare Tet] oWl Fri’da¥e -(yiel d: 93.10). Melting point:
207.4-209.4C (dec.) 1H NVR(400MHz, DMSO d6) S:
0.93(6H,d, J=6.6Hz), 2.19-2.

30(1H, m,2.37(3H,s),4.01(2H, d, J=7.1 Hz), 4.02 (2H
Eyamgla ADH, d, J=8.1 Hz), 7.80(2H, d, J=8.1 Hz),
8.26(1H, s). IR(KBr) cm1: 1655, 1616, 1520, 1467.
Exanpl & <52 rpi-épar at i on of

4-(1,3-di?yd(ox propan- 2-yl ) am nomet hyl - 2-i sobut yl -6

- (4- MY pﬁ’éﬁj%)bWthdé’zli)ﬁmgpeﬁ%t%ﬂl"q:o(l‘ll‘é\ﬁt gLrhen

procedure of Exanple 1(10), _ ,
yvl) ~2-isobutyl-2H-pyridazin-3-one hydrochloride

Following the procedure cf 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 (yieid: 86.4%).
Melting point: 158.9-161.5°C (dec.)

'H NMR(400MHz, DMSO-dg)8:
0.94(6H, 4, 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{28, 4, J=7.3 Hz),
4.50(2H, brs), 5.3%(2E, br), 7.34(2H, d, J=8.1H=z), 7.81(24,
d, J=8.1 Hz), 8.46{(1H, s).

IR(KBr) em™®: 3292, 1664, 1615, 1423.

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

1) PBreparaticn of

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



2-isobutyl - 4- net hanesul f onyl oxynet hyl - 6- (4- et hyl pheny
l)-2 H pyridazin-3-one and 2-am no-|, 3-propanedi ol
were reacted to yield the title conpound as col orl ess
needles (yield: 83.7% Melting point: 134.1-135.2C 1H
NVR(400MHz, CDC13)S: 0.97(64% d, J=6.6Hz),
2.29-2.39(IH, M, 2.40(3H, s), 2.60(3H, br),
2.82-2.87(1H, m, 3.64(2H, dd, J=5.6, 11.2 Hz), 3.80
(2H, dd, J=4.5, 11.2 Hz), 3.86(2H, d, J=1.0 Hz),
4.07(2H, d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz),

7. TAEDHEIN S PE8 1 Hz),  7.74(1H s). IR(KBr) cm 1:
3408, 3293, 1641, 1592, 1520. WMass ni z; 345(M}

Exanpl k& 183wipgephe apFesipchfre of Example 24(1

4- (1, 3-di hydr oxypropan- 2-yl ) am nonet hyl - 2-i sobuty
Z(Asww dh@ﬁ?%?nﬁwﬁﬁﬁﬂﬁﬁyﬁ‘eﬁh%e%&‘@ﬁ%ﬂy&t@&@yl
Fol | owi ng the procedure of Examp

H=pyr Fiaf Wy dr 6R§ prop &gt %Yﬁ@%ét By 2 8oBRET IS @
4- met hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to

g9 Pl adfe ne@ld%/tleé étﬁh‘fﬂémda@a§ %¢ol orl ess needl es (yield:
95.70). Melting point: 191.2-193.0C 1H NVR(400MHz,
SO 66 )5 1 185 2819@(%3%5"0

J=6. 6Hz), 2. 19-2. 30(1H, m, 2. 37( 3H, s) 3.29(1H, br),
?@@R’:’WBMHH @@0134502(2H d, J=7.1 Hz), 4.29(2H, s),

0.98(6H, d, J=6.6H=z), 2.27-2.41(1H, m), 2.36{3H, s), 4.08 (2H,
d, J=7.3 Hz), 4.91 {2H, 4, J=1.5 Hz), 7.20(2H, d, J=8.1 Hz),
7.32(1H, t, J=1.5Hz), 7.56(2H, d, J=8.1Hz), 7.75-7.80{2H
m), 7.89-7.94{2H, m). |
IR(KBr) cm ': 1767, 1721, 1655, 1616.
Mass m/z: 401(M").
2) Preparation of
d-aminomethyl-2-isobutyl~¢- (4-methylphenyl)-2H-pyridazi
n-3-one
Following the procedure of Example 24(2),
2-isobutyl-6-(4-methylphenyl)-4~phthalimidomethyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless prisms (yilield: 98.1%).
Melting point: 74.9-77.9°C
'H NMR(400MHz, CDCls)8:
0.98(6H, d, J=6.9 Hz), 1.68(2H, br), 2.28-2.42(1H, m),

2.40(3H, s), 3.87{(24d, 4, J=1.2 Hz), 4.07 (24, 4, J=7.3 Hz),



5.40 (2H, brs) , 7.34 (2H d, J=8.1 Hz) , 7.81 (2H, d,

J=8.1 Hz) , 8.38(1H, s). IR(KBr) cm': 3392, 1652,

1610. Exanple 54 Preparation of

2-isobutyl - 4- net hyl am nonet hyl - 6- (4- et hyl phenyl ) - 2H

- pyri dazi n- 3-one Fol | ow ng &he procedure of Exanple

9(4),

2-i sobutyl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl pheny

I) 2 Hpyridazin-3-one and net hyl am ne were reacted
eId the title compound as a sllghtly yeIIow oi |

(y|e2c§ 294. 5097=811 RRR(40OMZE chc1B)'s:> §298( 6+ * FH, 9

J=6.6 Hz), 1.87(1H, br), 2.29-2.42(1H, m, 2.40(3H,

s) ,J=2.-80H3H; s), 3.76(2H, d J=1.2 Hz), 4 07(2H, d,

J=7.3 Hz), K 7.26(2H_.d, J=8 7. 67 t, J=1.2

FBKBri7 om(2136d, 32851 Hp38 |1F§)(0ﬁeat1)51 m1: 3317,

1652, 1607. Nbss mz: 285(M). Exanple 55

Yo what/ti 6 LoH 86

2-isobutyl - 4- met hyl am nonet hyl - 6- (4- et hyl phenyl ) - 2H

- pyridazi n- 3-one hydrochl ori de Foll ow ng the procedure

of Examnpl e 4,

2x3isutyl - 4- et hyl am nonet hyl - 6- (4- et hyl phenyl ) - 2Hp

yrid

Preparation of
d-aminomethyl-2-iscbutyl-6- (4-methylphenyl)-2H-pyrid
azin-3-one hydrochloride
Fecllowing the procedure of Example 4,
4-aminomethyl-2-iscbutyl-6- {4-methylphenyl)-2H-pyridazin-3
-one was reacted to yield the title compocund as pale yellow
prisms (yield: 93.1%).
Melting point: 207.4-20¢.4°C (dec.)
'H NMR(400MHz, DMSO-dg¢)d:
0.93(6H, d, J=6.6Hz), 2.19-2.30(1H, m), 2.37(3H, s}, 4.01{2H,
d, J=7.1Hz), 4.02 {(2H, s), 7.34(2H, d, 5=8.1 Hz), 7.80(ZH,
d, J=8.1 Hz), 8.26(1lH, s).

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

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

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



azin-3-one was reacted to yield the title conmpound as
colorless needles (yield: 97.5%. Melting point:
198. 3-201.0C 1H NWVR(400MHz, DMSO-d6)S: 0.94 (6H, d,
J=6.8 Hz) , 2.20-2.31 (1H, m , 2.37 (3H, s) , 2.65
(3H, s), 4.02(2H, d, J=7.34Hz), 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 1: 3085, 1652, 1612. Exanple 56
Preparation of

dr oxyet hyl ) am nonet hyl - 2-i sobut yl - 6- (4- net hyl
phenyﬁ% 2PWb?$|Hﬁiﬁﬁ°§egﬁéeFﬁfl%ﬁWﬁ@“THé BPocedure of

nple 9(4),
%%%ﬁ/}r4nm%¢%§rﬁéé%ﬂ%%ﬁ?%%%%¥%y§ et RYT Py
l)-2 H-pyridazin-3-one and_2-am noet hanol were
FEact €d -t by et PR A PPel cONPERRTIe4 °d WqGghtd§-ed to
yeIIOM/0|I Syleld 80.3% . 1H NVR(400MHz, CDC13)S:
0L g8 BRE td,- y@r@mﬁyd asEJeriess r(%fmilerﬁ Yl@zl%g@ém

a), 2.84(2H, t, : % 3.72 (2H, t, J=5.1 Hz) ,
Melgang2Heigl s JE34 2l+1|23)5 2°87 4.07(2H, d, J=7.3 Hz),
e 26(2H, d, J=8.1 Hz), 7. 68(1H, s), 7. 70(2H d, J=8.1
HENMRKF@¢Mﬁﬁ) Bl 63429 1652, 1601, 1519. WMass nfz:

315(Md nple 57
(6H, d, J=6.6Hz), 2.29-2.39(1H, m), 2.40(3H, s), 2.60(3H,

br), 2.82-2.87(1H, m), 3.64(2H, dd, J=5.6, 11.2 Hz), 3.80
(2H, dd, J=4.5, 11.2 Hz), 3.86(24, 4, J=1.0 Hz), 4.07(2H,
d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.71(2H, d, J=8.1 Hz},
7.74(1H, s).

R(KBr) cm'': 3408, 3293, 1641, 1592, 1520.

Mass m/z: 345(M").

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

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



Preparation of
4- ( 2- hydr oxyet hyl ) am nonet hyl - 2-i sobut yl - 6- (4- net hyl
phenyl ) - 2H pyri dazi n- 3-one hydrochl ori de Fol |l owi ng the
procedure of Exanple 4,
4- (2- hydr oxyet hyl ) am nonet Bl - 2-i sobut yl - 6- (4- et hyl ph
enyl )-2H pyridazin-3-one was reacted to yield the
title conpound as colorless needles (yield: 93.49%.
Mel ting point 190. 8- 191. 9C 1H NVR(400MHz, DMSO- d6) 6:
0.94(6H,d, J=6.6Hz 2 20-
3101 3ﬁ§5H2d377(=§H6 212'L(92|2| 30¢ 1HJm$ £-PZy 35, §) 73-3%8H
(2H, (
5. @G()ll—?’ 5&‘)3 G éh!(rzﬂ é OE%HB thf: 71%f(2+|”‘ %9 (%jLgs3s
Hz), 8.36(1H, s). 1 R(KBr cn11 3491 1652 16 1,
Exénﬁpézggbpﬁépa}éw, H .1 HzY, 7.81(2H, d, J=8.1Hz),
%4 tert butoxycarbonyl-l-plpera2|nyl)nethyl 2-isob
| - 6- 4 trlfluoronethyl henyl ) - 2H pyri dazi n- 3- one
répéfﬂatuéﬁ%f &b by 1810

2 et hoxycar bonyl - 2- hydr oxy-4- (4-trifl uoromet hyl phenyl)
- 4- oxobutanoate Fol | owi ng the procedure of Exanple
1(3), -(trifluoronethyl)acet ophenone was reacted to
@ﬁ%ﬂﬁietﬁé title conpound as pale yellow crystals
(yield: 80.8%.

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) -
H~pyridazin-3-cne and methylamine were reacted to yield the
title compound as a slightly yellow oil (yield: 94.5%).
'H NMR{400MHz, CDCls)8:
0.98(6H, d, J=6.6 Hz), 1.87(1lH, br}, 2.29-2.42(1H, m),
2.40(3H, s}, 2.50(34, s), 3.76(2H, d, 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, d, J=8.1 Hz).
TR(Neat) cm ': 3317, 1652, 1607.

Mass m/z: 285(M").

Example 55

Preparation of



"H NMR(400MHz, CDC13)S: 1.30(6H, t, J=
3.85(2H, s), 4.22(1H, s), 4.31(4H, q
7.76(2H, d, J=8.6 Hz), 8.07(2H, d, J=
cm 1l: 3446, 1750, 1727, 1691. Mass nf
2) Preparation of 86

4- car boxy-6-(4-trifluoronethyl phenyl)-2H pyri dazin-3-0
n e Follow ng the procedure of Exanple 1(4), ethyl

2- et hoxycar bonyl - 2- hydr oxy- 4- ( 4- trifluoronethylphenyl)
-4- oxobutanoate was reacted to yleld the title
conpouiTd Se9U&Ypal eme Brovit iyt ar L fel bWy Leprer y! -
91.40). 3) Preparation of

4- nethd%yéé@ﬁéﬁy? &g Axdhoanderdfet hyl phenyl ) - 2H pyri d
a zin-3-one Follow ng the procedure of Exanple 1(5),
4- car FBYoFing- £he fPUGTStgeh Pt pRspgPIe 2H pyrlda2|n 3-0
ne 89 was reacted to yield the title conpound as

3t gy ydirehhy Ery st g itvd -powdere 5y e yvda. @%PY&HJ‘
NVR(400Mz, CDCI3)S. 4.02(3H ), 7.75(2H d, J=8.
FEZY T~ T OB 945 rache® e WAL tig Bg%iﬁm@youaﬁaég{omrless
br). IR(KBr) cm1: 3218 3140, 3097, 1720, 1678, 1326.
%%%leﬁzyl.@ésl(vw 5%

Melting point: 198.3-201.0°C

'H NMR{400MHz, DMSO-dg)8:
0.94(6H, d, J=6.8Hz), 2.20-2.31(1H, m), 2.37(3H, s}, 2.65{3H,
s), 4.02(2H, d, J=7.3 Hz), 4.12(2H, s), 7.34(24, d, J=8.1
Hz), 7.80(2H, d, J=8.1 Hz), 8.35(1H, s).

R(KBr} cm ': 3085, 1652, 1612.

Example 56
Preparation of
4- (2-hydroxyethyl)aminomethyl-2-iscbutyl-6-{4d-methyl
phenyl) -2H-pyridazin-3-one
Following the procedure of Example 2{4),
Z-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl)-
H-pyridazin-3-one and 2-aminoethanol were reacted to yield the
title compound as & slightly yellow oil (yield: 80.3%).
'H NMR (400MHz, CDCls)3:
0.98(€H, d, J=6.8Ez), 2.20-2.38(3H, m), 2.39(3H, s}, 2.84 (ZH,

t, J=5.1Hz}, 3.72(2H, &, J=5.1 Hz), 3.82(2H, d, J=1.2 Hz},



4) Preparation of

2-1sobutyl - 4- met hoxycar bonyl - 6-(4-trifl uoronet hyl pheny
| -2H pyridazin-3-one Foll ow ng the procedure of
Exanpl e 1(6),

4- met hoxycar bonyl - 6- (4-tri fd7uor onet hyl phenyl ) - 2H-pyri d
azin -3-one was reacted to yield the title conpound
as yellow crystals (yield: 82.20). 1H NVR(400MHz,
CDC13) S: 1. 00(6H, d,

J=6. 6Hz), 2. 32-2.43(1H, m, 3. 9§3H,s),4.15(2H, d
Hz)4 - O7.(2i¢ 2H, Ja7 - 33804 Pz§6 (72030 2K 8 ol fr2s. B- 18§
8.12 (1H, a). IR(Neat) cm 1: 2961, 1746, 1670, 1327,
1115,701688. 4, Mis%- 2} -354(W. 5) Preparation of

4- car boxy- 2-isobutyl - 6- (4-trifl uor omet hyl phenyl) - 2H py
IR (Nefezi i73-'orvd 2Pel L6 ngl ttHe prhdedure of Exanpl e
1(7), 90

1%a$ s ablry 1314 Met hoxycar bonyl - 6- (4-tri fl uor onet hyl pheny
)-2 H-pyridazin-3-one was reacted to yield the title
conpound as colorless fine-needles (yield: 91.6%.
Melting point: 184.4-185.0C 1H NVR(400MHz, CDCl13)6:
BzQ8(I6H>57d, J=6.6 Hz), 2.34-2.45(1H, n), 4.25(2H, d,
J=7.2 Hz), 7.78(2H, d, J=8.2Hz), 7.99(2H, d,

J=8. 2Hzppagar0pnHy T

J=7.2
1H, sj,

4- (2-hydroxyethyl)aminomethyl-2-isobutyl-6-(4-methyl
phenyl) -2H-pyridazin-3~one hydrochloride
Following the procedure of Example 4,
4-(2-hydroxyethyl)aminomethyl-2-iscbutyl-6- {(4-methylphenyl
}-2H-pyridazin-3-one was reacted to yield the title compcund
as colorless needies (yield: 93.4%).
Melting point: 190.8-191.9°C
'H NMR(400MHz, DMSO-dg)5:
0.94(6H, d, J=6.6Hz), 2.20-2.31(1H, m), 2.37(3H, s), 3.12(20,
t, J=5.4Hz), 3.70-3.76(2Hd, m}, 4.02(2H, d, J=7.3Hz), 4.18(2H,
s), 5.30(1H, br), 7.34(24, 4, J=8.3 Hz), 7.81(2H, 4, J=8.3
Hz), 8.36(1H, s).

IR{KBr) cm™': 3491, 1652, 1611.

Example 58
Preparation of

4-{4~tert-butoxycarbonyl-l-piperazinyl)methyl-2-isob



s), 14.02(1H, s). IR(KBr) cm1: 3447, 1739, 1631,
1570, 1330, 1174, 1114, 1070, 847. Mass niz: 340(M)
6) Preparation of

4- hydr oxymet hyl - 2-i sobutyl -6- (4-trifl uoronethyl phenyl)
- 2H pyridazi n- 3-one Fol | owdéng t he procedure of

Exanpl e 1(8),

4- car boxy- 2-i sobutyl -6-(4-trifluoromethyl phenyl)-2H py
rida zin-3-one was reacted to yield the title
conpound as colorless fine-needles (yield: 28.19%.

Vol LI G YROPRE 4~ 45, BLoEABIeS ey L ERFRGR(ZB0NM, | Sapet 3] o
0.99(6H, d, J=6.8 Hz), 2.30-2.41(1H, m, 2.96(1H t,
Jepppaypfion ¢4 (9HYH, J=7.4 Hz), 4.74(2H, dd, J=1.4,
5.8 Hz), 7.70-7.74(3H, nm), 7.94(2H d, J=8.2 Hz).

| R(KBryhencerbgagh; 2 16k, X596 (4 18981 L uarpre tig?pheny Bl -
7) Preparation of 91

2- i Subtdtaaofethanesul f onyl oxynmet hyl - 6- (4-tri f1 uor ome
t hyl phenyl)-2H pyridazi n-3-one Fol|ow ng the

pr oced@ré oBi NEXEHI RE OFEg)yre of Example 1(37,

4- hydr oxynet hyl - 2-i sobutyl -6-(4-trifl uoromnet hyl phenyl
4" trmfrliu@é@mﬁtgifb’r%xiﬁé&%ﬁé‘éé? et2t or A tReYiRtf eth
conpound as col orl ess fine-needl es (yLeId: 89.99?.
mkg&qrﬂfmp@pﬁﬂ:aqggygzﬁgé}g@ crystals (yield: 80.8%).

)

'H NMR(400MHz, CDCls}8:
1.30(6H, t, J=7.1 Hz), 3.85(2H, s), 4.22(1H, s), 4.31(4H,
g, J=7.1 Hz), 7.76{2H, d, J=8.6 Hz), 8.07(2H, d, J=8.¢ Hz) .

IR(KBr) cm™*: 3446, 1750, 1727, 1691.

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

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

Following the procedure of Example 1{4), ethyl
2-ethoxycarbonyl-2-hydroxy-4- (4-trifluorcomethylphenyl)-4-
oxobutancate was reacted to yield the title compound as & pale

brown crystalline powder (yield: 91.4%).

3} Preparation of
d-methoxycarbonyl-6~{4-Lriflucromethylphenyl)-2H-pyrida
zin-3-one

Folleowing the procedure of Example 1{5),

d-carboxy-6- (4-triflucromethylphenyl)-2H-pyridazin-3-one



1H NVR(400MHz, CDC13)5: 0.99 (6H, d, J=6. 6Hz) |,
2.29-2.40 (1H, m , 3.18 (3H, s) , 4.11 (2H, d,
J=7.2Hz), 5.29(2H, d, J=1.4Hz), 7.73(2H, d, J=8.2Hz),
7.83(1H, t, J=1.4 Hz), 7.93(2H, d, J=8.2 Hz). I R(KBr)
cm-1: 3447, 1659, 1613, 13&9, 1329, 1169, 1123, 1071,
846. Mass mz: 404(M) 8) Preparation of

4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl - 2-i sobut
y 1-6-(4-trifluoronethyl phenyl)- 2H-pyridazi n- 3- one
Fol | om ng the procedure of Exanple 1(10

Zap sobUthAL Aomet hghédal FoRis @WW@PH&}‘I 2%- a( FLEPPELuordtew
t hyl fhenyl )-2H pyridazin-3-one and tert-butyl

Triph pf BRI earsex y Y at e wet® TY%acted to yield the
title conmpound as a yellow oil (yield: 83.5%. 1H
NVRFOGHIAH 2 CDERB) 6:5: 0. 99 (6H d, J=6. 6 Hz) , 1.47
(9H, s) , 2 . 2 9-2.41 (1H, , 2.53 t, J=4.9
Hz)4 - & BT 48 - t/- 134418 diz)/ - 8326%)@( 2H - §§ (24, TO( 9P - 92iz),
d, J=7.4 Hz), 7.72(2H, d, J=8.2 Hz), 7.84(1H s),

7. R(PHIH,ds) 3=812 EP—I!z])H Eb(eirrpl e 59 Preparation of

2-i sobutyl - 4- (I-p| per azi %/I nmet hyl - 6- (4-trifl uoromet
By Bienyd L 2HE i dadin- 300he HiHdrEdRl of P He-

Fol |l owi ng t he rocedure of Exanple 2,
Mass m/29298 Q P

4) Preparation of
Z-isobutyl-4-methoxycarbonyl-6-(4-triflucromethylphenyl
J—Z2H-pyridazin-3-one

Following the procedure of Example 1{(8&),
d-methoxycarbonyl-6-({4d-trifluoromethylphenyl) -2H~-pyridazin

-3-onewas reacted toyieldthetitle compoundas yvellowcrystals

(vield: 82.2%).

'H NMR (400MHz, CDCl3)8:
1.00(6H, d, J=6.6Hz), 2.32-2.43{(1H, m), 3.99(3H, s}, 4.15(2H,
d, J=7.2 Hz), 7.74(2H, 4, J=8.4 Hz), 7.93{2H, d, J=8.4 Hz},
8.12(1H, s).

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

Mass m/z: 354(M").

5} Preparation of
4-carboxy-2~iscbutyl-6-(4-trifluocromethyliphenyl)-2H-pyr
idazin-3-one

Following the procedure cof Example 1(7),



4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl - 2-i sobut
yl-6 -(4-trifluoronethyl phenyl)-2H pyri dazi n-3-one
was reacted to vyield the title conmpound as a
colorless crystalline powder (yield: 95.0%. Melting
poi nt: 210.8-212.5C 1H NVR{¢4A00MHz, DMSO d6)5: 0. 96
(6H, d, J=6.6Hz) , 2.22-2.35 (1H, m, 3.12 (4H, br) ,
3.30 (4H, t, J=5.2 Hz), 3.92(2H, s), 4.05(2H, d,

J=7.1 FE) 7.84(2H, d, J=8.3 Hz), 8.11(2H, d, J=8.1
Hz), 25(1H, sg IR(KBr) cm1: 1656, 1608, 1328,
aﬂgobq%ga; “TRES§ X HF3E O FYA( M) “EkANPL BT ridparaY L b

12 peoayir-d-cae gt hyleart priped aZieddl Yty eecpaRriynd as
fl uoronet h Iphenygi ZFprrldaZ|n 3 one 93 Fol |l ow ng
epEo protedirne ~BEcEkanpl e el @roPl -
2-isobutyl - 4- nethanesulfonyloxynethyl 6-(4-trifluorone
Myt ingphredyit) - 2B pyT1 HaAR- 3- one and
1- met hyl pi perazine were reacted to yield the title
donpeulaOHEza Gedlowsoil (yield: 81.1%. 1H
NMR(400MHz, CDC13)S: 0.99(6H, d, J=6.6Hz),
2. 30-03 ($Y( 1H, Imp, 62HBB( BH34sF; 42(HB(BH, 4-P5=42f, dgJ=7.2
J=8.2 Hz), 7.83(1H, s), 7.94(2H, d, J-8.2 Hz) Exanple
61 Hz), 7.78(2H, d, J=8.2Hz), 7.99(2H, d, J=8.2Hz), 8.70(1H,
5), 14.02(1H, s).
IR (KBr) cm™': 3447, 173%, 1631, 1570, 1330, 1174, 1114, 1070, 847.
Mass m/z: 340 (M%)
©6) Preparation of
4-hydroxymethyl-2-iscbutyl-6-(4-trifiluorcmethylphenyl) -
2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-isobutyl-6-{4-trifluoromethylphenyl)-2H-pyrida
zin-3-one was reacted to yield the title compound as colorless
fine-needies (yield: 28.1%).
Melting point: 145.8-146.5°C
'H NMR(400MHz, CDCls3)38:
0.99(6H, d, J=6.8 Hz), 2.30-2.41(1H, m), 2.26(1H, t, J=>.8
Hz), 4.11(2H, 4, J=7.4 Hz), 4.74(2H, dd, J=1.4, 5.8 Hz},
7.70-7.74(3H, m), 7.94(2H, d, J=8.2 Hz].
IR{KBr) cm™': 3339, 1646, 1596, 1328, 1131, 1070, 848.

7) Preparation of



Preparation of

2-isobutyl-4-(4-nmethyl -1-piperazinyl)-nmethyl-6-(4-tr

i fl uoronet hyl phenyl) -2H pyri dazi n- 3- one

di hydrochl ori de Foll owi ng the procedure of Exanple 4,
2-isobutyl -4-(4-methyl -I-pigerazinyl)methyl-6-(4-trifl
uoro nethyl phenyl)-2H pyri dazi n-3-one was reacted to
yield the title conpound as colorless flakes (yield:
88.6% . Melting point: 249. 9 252.8C 1H NWVR(400MHz,
DMSO-d6) S: 0.95 (6H, d, J-6.8 Hz) 2.22- 2 35 (1H, m

, 2277sql3H YISy - mstman%awforml)oxygle%%zmﬁr ‘bri‘)rlfl’&oggmet
(2H, s), 4.05 (2H, d, J=7.2 Hz) , 7.84 (2H, d, J=8.2
Hz) by Bole(vah, - 24 PY=89@= Hp)3-®E19( 1H, s). 94 | R(KBr)
cm1l: 2966, 1653, 1610, 1328, 1125, 1069. WMass ni z:
408( Mo IExarpbetBo pm%rﬁ obnEgpmple 1(9),

4-N, N- bi s( 2- hydroxyethylﬁ+¢ noneth | -2-i sobutyl - 6-

sthy 4T UramsErHy P phenyt )z 1ﬁ¢r¢6&£ Ao BB Y R néH‘
t he procedure of Exanple 1(10),

Py 5oty i-#nrerAAnestt fshylco Xy RBEh RS 61 (14-a IOPPREPE RS
thyl phenyl) -ZFprrldaZ|n 3-one and di et hanol am ne
ot er Fessctidaeroeegies d i &t £Pe ?€dnpound as a yel | ow

oil (yield: 79.50). 1H NMR(400MHz, CDC13) S:
Melting Peoint: 122.9-123.8°C

'H NMR (400MHz, CDCls)8:
0.99(6H, d, J=6.6Hz), 2.29-2.40(1H, m), 3.18(3H, s), 4.11(2H,
d, J=7.2Hz), 5.29(2H, d, J=1.4Hz), 7.73(2H, d, J=8.2Hz),
7.83(1H, t, J=1.4 Hz), 7.93(2H, d, J=8.2 Hz).

TR{KBr) cm': 3447, 1659, 1613, 1359, 1329, 1169, 1123, 1071, 84s.

Mass m/z: 404 (M)

8) Preparation of
4-{4d-tert-butoxycarbonyl-l-piperazinyl)methyl-2-isobuty
1-6-(4-trifluoromethylphenyl}-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2-iscbutyl-4-methanesul fonyloxymethyl-6- (4-triflucromethyl
phenyl)-2H-pyridazin-3-cne and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compecund as a yvellow oil (yield: 83.5%).

'H NMR(400MHz, CDCl3)8d:
0.99(6H, d, J=6.6Hz), 1.47(9H, s), 2.29-2.41 (1H, m), 2.53 {4H

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



0.98(6H, d, J=6. 6Hz), 2. 29-2. 40(1H, M, 2. 72(4H, br), 3. 67(4H
, t, J=4.2 Hz), 3.72(2H, s), 4.10(2H, d, J=7.4 Hz),
7.70(2H, d, J=7.6 Hz), 7.82(1H, s), 7.94(2H, d, J=8.2
Hz). Exanple 63 Preparation of

4- N, N- bi s(2-hydroxyet hyl ) amnonet hyl - 2-i sobut yl - 6- (4
-trifluoronet hyl phenyl)-2H pyri dazi n- 3-one
hydrochl ori de Fol |l owi ng the procedure of Exanple 4,

4- N, N- bi s(2-hydroxyet hyl)am nomet hyl - 2-i sobut yl - 6- (4-t
rifl uoromethyl phenyl) -2H pyridazin-3-one was

reabt éd7td @ﬁbla-ﬁﬁéEQSGutJT§é3éﬁﬁpo&n%4é§iaséorbﬁﬁé§§’
crystalline powder (yield: 58.29% . Melting point:
1341,994852 4G )1H NMR(400MHz, DMSO- d6) 6:

0.97(6H, d, J=6. 6Hz), 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),
Bx&B{IH,5%) . IR(KBr) cm': 1653, 1605, 1319, 1125,
1069. Mass niz: 395(M -H20) Exanple 64 Preparation of
4- di métiepkgaihomethyl - 2- i sobut yl - 6- (4-
trifluoronethyl phenyl)-2H pyridazi n-3-one Foll ow ng

t he pﬁbég@@péybf4Ey%nﬁﬂggrpginyl)methy1—6—(4—tr1fluoromet

2-i sobut yl - 4- met hanesul f onyl oxynet hyl -6-(4-trifl uorome
t hyl hylphenyl)-2H-pyridazin-3-cne dihydrochloride

Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l1-piperazinyl)methyl-2-isobutyl=-6
- {4-trifluoromethylphenyl)-2H-pyridazin-3-one was reacted to
yvield the titie compound as a colorless crystalline powder
(vield: 95.0%).
Melting point: 210.8-212.5°C
'H NMR(400MHz, DMSO-dg)d:
0.96(6H,d, J=6.6Hz),2.22-2.35(1H, m), 3.12 (4H, br), 3.30 (4H,
t, J=5.2 Hz), 3.92{2H, s), 4.05(2H, d, J=7.1 Hz), 7.84(ZH,
d, J=8.3 Hz), 8.11{(2H, 4, J=8.1 Hz), 8.25(1H, s).
TR(KBr) cm': 1656, 1608, 1328, 1125, 1069.

Mass m/z: 394 (M%)

Fxample 60
Preparation of
2-isobutyl-4- (4d-methyl-l-piperazinyl)methyl-6-{4-tri

fluoromethylphenyl) ~-2H-pyridazin-3-one



phenyl ) -2H pyri dazi n-3-one was reacted to yield the
title conpound as a yellow oil (yield: 80.7%. 1H
NVR(400MHz, CDC13)6: 0.99(6H, d, J=6.6Hz),
2.31-2.40(1H, M, 2.36(6H, s), 3.51(2H, d, J=1.2Hz),
4.10(2H, d, J=7.4Hz), 7.71(®H, d, J=8.4Hz), 7.83(1H,
t, J=1.4 Hz), 7.97(2H, d, J=8.2 Hz). Exanple 65
Preparation of 4-dinethylam nonet hyl - 2-i sobut yl - 6- (4-
trifluoronethyl phenyl)-2H pyridazi n-3-one 96

hydrochl oride Foll ow ng the procedure of Exanple 4,

4- di metoRy AR AoRes P ugebatyFx8mR%e tiri% uor omet hyl p
heny 1) -2H pyridazin-3-one was reacted to yield the
2Tid@usonpdonethare gl foryeorgnet hakes ({iteldlngzopeghyvl
Mel ting point: 242.2-242.3C 1H NVR(400MHz, DNBC>d6)S
BhaT( 6 2EdpyIidasHy) 3~ epEng é6@?cFP¥r$plpzer8@e@ﬁ wgye
4.07(2H, d, J=7.3 Hz), 4.30(2H, s), 7.86(2H, d, J=8.
HGtegl Ta( 2held dthe) 280 SHEPTOBIBY ((FH2 L T‘R(%ér)(yéﬁlld
1: 2963, 1646, 1606, 1321, 1115, 1069. Mass niz:
8b3('M ) Exanple 66 Preparation of

6- (4- bi phenyl yl)-4-(4-tert-butoxycarbonyl -1 -pi perazi

4 NMR{400MHz, CDCls)d:

0.99(6H, d, J=6.6Hz), 2.30-2.41(1H, m), 2.33(3H, s), 2.53 (44,
br), 2.63(4H, br), 3.60(2H, s}, 4.10(2H, d, J=7.2Hz}, 7.72(2H,

d, J=8.2 Hz), 7.-83(1lH, s), 7.94(2H, d, J=8.2 Hz) .

Example 61
Preparaticn of
2-isobutyl-4- (4d-methyl-l-piperazinyl)-methyl-6-(4-tx
ifluoromethylphenyl)-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4-{4-methyl-l-piperazinyl)methyl-6-{(4-trifluoroc
methylphenyl)-2H-pyridazin-3-cne was reacted to yield the
title compound as coleorless flakes {yield: 88.6%) .
Melting point: 249.9-252.8°C
'H NMR(400MHz, DMSO-dg)8:
0.95(6H, d, J=6.8Hz), 2.22-2.35(1H, m), 2.77(3H, 8), 3.14{4H
br), 3.35{4H, br), 3.88(2H, s}, 4.05(2H, d, J=7.2Hz), 7.84(2H,

d, J=8.2 Hz), 8.10(2H4, 4, J=8.0 Hz), 8.19(1lH, s).



nyl ) met hyl - 2-i sobutyl - 2H pyri dazi n-3-one 1)

Preparation of ethyl

4- (4- bi phenyl yl) - 2- et hoxycar bonyl - 2- hydr oxy- 4- oxobut an

o ate Followi ng the procedure of Exanple 1(3),

4- acetyl bi phenyl was reactest to yield the title

conpound as colorless flakes (yield: 83.3%. 97

Mel ting point: 88.0-88.3C 1H NVR(400MHz, CDC13)S: 1.31

(6H t, J:7 .1 Hz) , 3 87 (2 H s) , 4.32 (4H, q, 7 .
Hz 41 (1H, F& 7 48é2H dd,

QRVK 73”2Hz)29676 6éééi1| %16100—1732@ 1257 FotHH, d.

J=8.6 Hz), 8. O4(2H d, J=8.6 Hz). IR(KBr) cm 1: 3449,

NS %80 081804, 1301, 1244, 1204, 763. 2)

Preparation of

6- (4- bi phenyl yl ) -4-car boxy-2H pyri dazi n- 3- one

Fol | owi ng the procedure of Exanple 1(4), ethyl

Brqup s ﬁ%enylyl) 2- et hoxycar bonyl - 2- hydr oxy- 4- oxobut an

oate was reacted to yield the title conpound as a

yel | o™ EéPpseat PR net powder (yield: 90.20). Melting

poi nt: 299.7-300.8C (dec$$ 1H NVR(400MHz, DWBC>d6)

7. 40( BAN A -bIs P2 A roxye @/émamalaom%uwjﬂ—fsz?ﬁk‘}yl

7.74(2H, d, J=7.2Hz), 7. 82(2H d, J=8. 4Hz) 8. 03(2H

d, J= gtgﬂf}uorgmgqqﬂ}@hqul -2H~- pyrlda21n ~one

Following the procedure of Example 1(10},
2-isobutyl-4-methanesul fonyloxymethyl-6- (4-trifluoromethyl
phenyl)-2H-pyridazin-3-one and diethanclamine were reacted to
vield the title compound as a yellow oil (yield: 739.5%).

'H NMR(400MHz, CDCls)$:
0.98(6H,d, J=6.6Hz),2.29-2.40(1H, m), 2.72 (4H, br}, 3.67 (4H,
t, J=4.2 Hz), 3.72(2H, s}, 4.10(24, d, J=7.4 Hz), T.70(2H,

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

Example 63
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-iscbutyl—-6-{4
-trifluoromethylphenyl)-2H-pyridazin~-3-one
hydrechleoride
Following the procedure of Example 4,

4-N,N-bis (2-hydroxyethyl)amincomethyl-2-isobutyli-6-{4-trifl

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



IR(KBr) cm1: 1753, 1652, 1590, 1446, 1201, 768. 3)
Preparati on of

6- (4- bi phenyl yl) - 4- et hoxycar bonyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(5), 6-

(4- bi phenyl yl) -4-carboxy- 24 pyri dazi n- 3-one was
reacted to yield the title conpound as a pale yell ow
crystalline powder 98 (yield: 90.49%. N@Iting poi nt :
277.0-277.9C (dec.) 1H NVR(400MHz, CDC13)6 01 (3H
s) , 7.39-7.45 (3H, E& 7.64 (2H, d, J=7

7ighe Fzmpouruia%asoéo $Ssvr8@*{azl|4mdm0ﬁd8?ro Mle%‘)ld 58.2%
8.42(1H, s), 10.7(1H, S). IR(KBr) cm1: 2954, 1727,
mevuimmsgﬁmm¢2@54 9008;-4768. 4) Preparation of

6- (4- bi phenyl yl)-2-isobutyl - 4- net hoxycar bonyl - 2H- pyri d
4 NMR{4308He, FlI3bwend: t he procedure of Exanple 1(6),
6- (4- bi phenyl yl) - 4- met hoxycar bonyl - 2H pyri dazi n- 3- one
was? - ¥d&8t 6dIto- yiel . 2% 2t BOI @ conpouitd dds by el B o (48,
crystals (yield: 62.7%. Mlting point: 186.2-195.0C
1H NVRE400NHZ),, €DC1833: d1. O1{6HHzd, I=66 BHE) s), 7-86(2H,
2.34-2.45(1H, m, 3.99(3H, s), 4.16(2H, d, J=7.4Hz),
7.BB(U#E-ZtHZU:ﬁ,ﬂﬁ(ZHA&&)J=$JM8&QH,8d@§(ﬂt7$2;

R{KBr) cm™: 1653, 1605, 1319, 1125, 1069.

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

Example &4
Preparation of 4-dimethylaminomethyl-2-iscbutyl-6-(4-
trifluoromethylphenyl)-Z2H-pyridazin-3-cne
Following the procedure of Example 7,
2-isobutyl-4-methanesul fonyloxymethyl-6- {4-triflucromethyl
phenyl)-2H-pyridazin-3-one was reacted tc yield the title
compound as a yellow oil (yileld: 80.7%}.
'H NMR (400MHz, CDCls)3$:
0.99{6H, d, J=6.6Hz), 2.31-2.40(1H, m), 2.36{¢eH, s), 3.51(2H,
d, J=1.2Hz), 4.10(2H, d, J=7.4Hz), 7.71(2H, d, J=8.4Hz},

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

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

triflucromethylphenyl)-2H-pyridazin-3-one



7.2Hz), 7.64(2H, d, J=7.0Hz), 7.71(2H d, J=8.6Hz),
7.89(2H, d, J=8.6 Hz), 8.31(1H, s). 5) Preparation of
6- (4- bi phenyl yl ) - 4-car boxy- 2-i sobutyl - 2H pyri dazi n-3-0
n 99 e Follow ng the procedure of Exanple 1(7),

6- (4- bi phenyl yl ) -2-i sobut yl984- met hoxycar bonyl - 2H pyri d
azin -3-one was reacted to yield the title conpound
as a colorless crystalline powder (yield: 79.20).
Melting point: 156.9-157.6C 1H NVR(400MHz, CDCl3)S:
1.04(6H, d, J=6.6 Hz), 2.36-2.46(1H, nm), 4.24(2H, d,
J=7. 4 2YEEPCRIaatd t |, J=7. 4Hz), 7. 49(2H, dd, J=7 . 4,
7.4Hz),7.65(2H, d, J=7.0Hz), 7.74(2H, d, J=8.4Hz),

7. 95( 7yl l@winegtagproceglurg( oA, F¥ymPh Lo(1H, s).

IR(KBr) cm-1: 2963, 1749, 1631, 1565, 1470, 735._ 6)
Por deatdtilgigprethyl-2-isobutyl-6- (4-triflucromethylphény

6- (4- bi phenyl yl) - 4- hydr oxymet hyl - 2-i sobut yl - 2H- pyri daz
1) - H-uereaFalt dnPhRy W?ﬁer@mca@é%m ¥igldpshpl b9 Egypound
6- (4- bi phenyl yl ) - 4-car boxy- 2-i sobutyl - 2H pyri dazi n-3-0
e Pales veedeted e yi eli®lthie 28 PR e conpound as a while
solid (yield: 15.6%. Mlting point: 146.4-147.5C
Melting point: 242.2-242.3°C
'H NMR{400MHz, DMSO-dg)d:
0.97(6H,d, J=6.6Hz), 2.25-2.36{1H, m), 2.83(6H, s}, 4.07{2H,
d, J=7.3 Hz), 4.30(2H, s), 7.86(2H, 4, J=8.3 Hz), 8.14(2H,
d, J=8.0 Hz), 8.61(1H, s).
IR{KBr} cm™': 2963, 1646, 1606, 1321, 1115, 1069.

Mass m/z: 353 (M)

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

colorless flakes (yield: 83.3%).



"H NMR(400MHz, CDC13)S: 1.01(6H, d, J=6.8 Hz),
2.32-2.43(1H, m, 3.13(1H t, J=6.2
Hz),4.11(2H,d, J=7.4Hz), 4. 74(2H, dd, J=1. 2,
6.2Hz),7.39(1H, 100 t, J=7.3Hz), 7.48(2H, dd, J=7.4,
7.4Hz), 7.64(2H, d, J=7.0 ®z), 7.70(2H, d, J=8.6Hz),
7.74(1H, t, J=1.2Hz), 7.90(2H, d, J=8.6 Hz). |R(KBr)
cm1l: 3431, 2961, 1647, 1596, 1077, 769. 7)
Preparation of
6- (4- bi phenyl yl ) -2-isobutyl -4- et hanesul f onyl oxynet hyl
Me R py ricdaizi-n88- 6n&8 FYICl owi ng t he procedure of
Exanmpl e 1(9),
81 (WERYi4pABHY | yENC1) Rydr oxynet hyl - 2-i sobut yl - 2H pyri daz
in-3 -one was reacted to yield the title co ound as
a colUricdss. Jet ystial.l3.fe (gownder4 (34 A9 79?§n‘§)
Mel ting point: 121.3-122.0C 1H NVR(400MHz, CIKHS)S
1. Odt,(&H] - 4, 7J26z2) 8 THAB (2H2 BB- P=422,( IHE By » |7 -$3481L d,
(3H, s) , 4.12 (2H, d, J=7.4Hz), 5. SOéZH, d, J=1.2
Hz)J=77..039¢1H,7 17,0 (PH7. dHIFS - 67H48(28H04d J=7I68Hz ) H2) -
7.64(2H, d, J=7.4 Hz), 7.71(2H, d, %
YREYE ), I 3H, 3480, ILREKBr } 6% 11602196430165@24 1G04, 763
1354, 1165, 874, 529. 8) Preparation of
B} (Ardmaptadniyhy PY- 4- (4-tert - but oxycar bonyl -1 - pi per azi ny
| methyl -2-isobutyl -2H pyri dazi n- 3- one

6- {4-biphenylyl)~4-carboxy-2H-pyridazin~3-one

Following the procedure of Example 1(4), ethyl
- (4-biphenylyl)-2-ethecxycarbonyl-2-hydroxy-4-oxobutancate
was reacted to yield the title compound as a yellow crystalline
powder {(yield: 90.2%).
Melting point: 299.7-300.8°C {dec.)
'H NMR(400MHz, DMSO-dg)8:
7.40(1H, t, J=7.4Hz), 7.49(2H, dd, J=7.4, 7.4Hz), 7.74(ZH,
d, J=7.2Hz), 7.82(2H, 4, J=8.4Hz), 8.03(2H, d, J=8.4Hz),

8.54(1iH, s).

IR(KBr) em™*: 1753, 1652, 1590, 1446, 1201, 768.

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

yield the title compound as a pale yellow crystalline powder



Fol | owi ng the procedure of Exanple 1(10), 101

6- (4- bi phenyl yl ) -2-i sobutyl - 4- met hanesul f onyl oxynet hyl
-2H pyridazin-3-one and tert-butyl

1- pi peazi necar boxyl ate were reacted to yield the
title conpound as a yellowgd!| (yield: 87.7 0) . 1H
NMR(400MHz, CDC13)6: 1.00 (6H, d, J=6 . 6 Hz) , 1.47
(9H, s) , 2.30-2 . 4 3 (1H, m , 2.54 (4H t,
J=4.9Hz), 3.51(4H, t, J=4.9Hz), 3.60(2H, d, J=1.4Hz),
4.10(2H, d, J=7.4Hz), 7.38(1H, tt, J=1.4, 7.2Hz),
TyvaZ{@H 90 d&) -J=7. 4, 7.4Hz), 7.64(2H, d, J=7.0Hz),
7.70(2H, d, J=8.6 Hz), 7.85-7.92(3H m Exanple 67
Reepara@tipomtof 277.0-277.9°C (dec.)

6- (4- bi phenyl yl)-2-isobutyl -4-(1-pi perazi nyl ) nmet hyl -
2R (ddaziin; 3¢ d0k:)di: hydr ochl ori de Fol | owi ng t he
procedure of Exanple 2,

6- (4-Wi Ehery|, yil. B947 ( 45 t Bt.tr)but Bey(CEr Boryl - £ Bpi pér azi Ay
l)me thyl-2-isobutyl-2H pyridazi n-3-one was reacted
to gi ekd.thez) tint.leé (2bnpbudds as B icoPoefPébld s, 10.7(LlH,
crystalline powder (yield: 51.50). Melting point:
2265)8- 228. 0C 1H NVR(400MHz, DMSO d6) 6: 0.97(6H, d,
J=6.8 Hz), 2.25-2.36(IH m, 3.19(4H br), 3.34(4H,
TR (FBE) Iokl) , 2 BDO8(IZH, s} 674, OB(PH, 136353=7098 Hz}68- J -
7.

4} Preparation of
6- (4-biphenylyl) -2-isobutyl-4-methoxycarbonyl-2H-pyrida
zin-3-one
Following the procedure of Example 1{(6),
6~(4—biphenylyl)—4—methoxycarbonylMZH—pyridazinﬂ3—one was
reacted to yield the title compound as yellow crystals (yield:
62.7%) .
Melting point: 186.2-195.0°C
'H NMR(400MHz, CDCl3)5:
1.01(6H,d, J=6.8Hz), 2.34-2.45(1H, m), 3.99(3H, s}, 4.16(24,
d, J=7.4Hz), 7.39(1H, tt, J=1.4, 7.4Hz), 7.48(2H, dd, IJ=7.2,
7.2Hz), 7.64(2H, d, J=7.0Hz), 7.71{(2H, d, J=8.6Hz), 7.89 (2H,

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

5) Preparation of

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



102 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) cm1l: 1653, 1604,
1446, 771. Mass nmz: 402(M) Exanple 68 Preparation

of
6- (4- bi phenyl yl ) -2-isobutyl9sd- (4-met hyl - | - pi per azi ny
1) met hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure
of Exanple 1(10),
6- (4- bi phenyl yl ) -2-isobutyl -4- et hanesul f onyl oxynet hyl
-2H pyridazi n-3-one and 1-nethyl pi perazi ne were
rea€ted to yield the title conpound as a yell ow oil
(yield: 68.2%. 1H NVR(400MHz, CDC13)8: 1.00 (6H d,
J=6. 6Fp)1oging- thapyopqdusp oFf pEmamy 57))', .55 (4H
br), 2.65(4H br), 3.61(2H, d, J=1.2Hz), 4. 10(2H,
@—m@lmhzepylylfss%iwohutyj—-ﬁ Bl gy R ARH Z&GPYHJ—@P%N
7.5 Hz), 7.64(2H, d, J=7.2 Hz), 7.70(2H, d, J=8.4
+Hr)one7wga(mHActsy, Lo 7 igoEokhe ¢ i tjegegnppnd BFafnsIcd ogdess
Preparation of
ey H-PilghenypPyfgr 2 ¥isdistit yI°-45{ 4- net hyl - | - pi per azi ny
1) met hyl - 2H pyri dazi n- 3- one di hydrochl ori de 103
¥ol iiow pgithe ppocedii’e 3f Exanpl e 4,
'H NMR(400MHz, CDCls)$:
1.04(6H, d, J=6.6 Hz), 2.36-2.46(1H, m), 4.24(2H, d, J=7.4
Hz),7.41(1H,t,J=7.4Hz),7.49(2H,dd, J=7.4,7.4Hz),7.65 (2H,
d, J=7.0Hz), 7.74(2H, d, J=8.4Hz), 7.95(2H, 4, J=8.4Hz),

8.73(1lH, s), 14.22{1H, s}.

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

©) Preparation of

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

n-3-one

Following the procedure cof Example 1(8),

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

'H NMR{(400MHz, CDCl;)é:
1.01(6H, d, J=6.8 Hz), 2.32-2.43(1H, m), 3.13(1H, t, J=6.2

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



6- (4- bi phenyl yl)-2-isobutyl -4-(4-nmethyl -1 -pi perazinyl)
meth vyl -2H pyridazin-3-one was reacted to yield the
title conpound as a colorless crystalline powder
(yield: 69.9%. Melting point: 262.2-263.6C 1H
NVR(400MHz, DMSO- d6) 8: 0. 97¢®H, d, '
J=6.6Hz),2.26-2.35(1H, m,2. 77(3H,s), 3.10(4H, br) ,
3.34 (4H, br) , 3.85 (2H, s) , 4.04 (2H, d, J=7.1 Hz)
, 7.39 (1H, t, J=7.6 Hz), 7.49(2H, dd, J=8.0, 8.0
Hz), 7.71(2H, d, J=8.0 Hz), 7.78(2H, d, J=8.3Hz),

7. 89( 2+ - TH~)13=8.. 3Bk, 8d13{1H ¢ 3B) ‘HER ﬁsﬁ)‘l (@hh 14 J=7.0
1652, 1607, 1465, 1050. Mass mz: 416( M nPIe 70
Pr éipay at i ohi 2 <, J=8.6Hz}, 7.74(1H, t, J 2HZ
6-(4-biphenylyl)-4-N,N—bis(2-hydroxyethy|)an1nonethy
1- 2, i $obut Wz)2H pyri dazi n-3-one Foll owi ng the
procedure_of Exanple 1(10

B (BRI shery BB - 22P8bbut§A 7,4 L1386 nahB3ll £ BRA oxynet hyl
-2H pyridazi n-3-one and di et hanol am ne were reacted
to yield the title conmpound as a yellow oil (yield:
62.4% . 1H NVMR(400MHz, CDC13)S: 0.99(6H, d, J=6.6 Hz),
D, Foepag3tipn af, 2.73(4H, t, J=4.8 104 Hz), 3 67(4H
t, J=4.8 Hz), 3. 73(2H s), 4.12(2H, d, J=7.4

7. 3B(HHbirhed¥ Ty D) 8915 hwpl2A- maaha@@wlforwlﬁxaqﬂfthyl-

2H-pyridazin-3-one
Following the procedure of Example 1(9),
6- (4-biphenylyl)-4-hydroxymethyl-2-isobutyl-2H-pyridazin-3
-one was reacted to yield the title compound as & colorless
crystalline powder (yield: 79.3%).
Melting point: 121.3-122.0°C
'H NMR{400MHz, CDCls)8:
1.01(6H, d, J=6.8Hz), 2.33-2.42(1H, m), 3.18(3H, s), 4.12 (2H,
d, J=7.4Hz), 5.30{2H, d, J=1.2Hz), 7.39(1H, t, J=7.4Hz},
7.48(2H, dd, J=7.6 Hz}, 7.64(2H, 4, J=7.4 Hz), 7.71(2H, d,
J=8.4 Hz}, 7.85-7.91(3H, m}.

TR{KBr) cm™t: 2964, 1658, 1610, 1354, 1165, 874, 529.

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

Following the procedure of Example 1(10),



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- hydroxyet hyl ) am nonet hy
1- 2-i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de
Fol | owi ng the procedure of Banple 4,

6- (4- bi phenyl yl)-4-N, N- bi s(2- hydroxyet hyl ) am nonet hyl -
2- isobutyl-2H pyridazi n-3-one was reacted to yield
the title conpound as a colorless crystalline powder

[tin int: 218. 3-218. 1H

R 20T DNO06F 6178y B BV =G 12726, 8- /ety -2
2.26-2.37(1H, m, 3.36(4H, t, J=5.1 Hz), 3.85(4H, t,
Eyglﬁa;&§ 34H68@§g tartjbqtggF%¥n$@aggﬁgpprb%§ylate were
7.40( 1H, 3 Hz), 7.49(2H, dd, J=7. _
7572 ?%FP”dHelﬁ ih? t%*%?I%prou?dSﬂSGQHEléOWJQ8l %%5ld:

8. 01 (2H, d, J=8.3 Hz), 8.52(1H, s). IR(KBr) cm-1:
¥é54%) 1607, 1053, 847, 769. iz (El) : 403 (M - H20)
Exanple 72 105 Preparatlon of
&1 ( 3ﬁ4§ﬁyﬁﬁbyﬁ?ch&élnethylan1nonethy| 2-i sobut yl - 2H

- r|da2|n one F0||OMAn the rocedure of Example 7,
py 0 (6H, d J=6.6Hz) 99 p 43 (1H, m), gp54(4,

t, J=4.%Hz), 3.51(4H, t, J=4.%9Hz), 3.60{(2H, 4, J=1.4 Hz},
4.10(2H, d, J=7.4Hz), 7.38(1H, tt, J=1.4, 7.2Hz), 7.47(2H,
dd, J=7.4, 7.4Hz;, 7.64(2H, 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
Fellowing the procedure of Example 2,
6-{4-biphenylyl)-4-(4-tert-butoxycarbonyl-l-piperazinyl)me
thyl-2-iscbutyl-2H-pyridazin-3-one was reacted to yield the
titlecompoundasacolorlesscrystalline powder (yield: 51.5%).
Melting point: 226.8-223.0°C
'H NMR(400MHz, DMSO-dg)d:
0.97{6H, d, J=6.8 Hz), 2.25-2.36(1H, m}), 3.19{4H, br),
3.34(4H, t, J=5.1 Hz), 3.98(2H, s}, 4.05(2H, d, J=7.1 Hz),

7.39(1H, t, J=7.3Hz), 7.49(24, dd, J=7.7, 7.7 Hz), 7.71(2H,



6- (4- bi phenyl yl ) -2-isobutyl -4- et hanesul f onyl oxynet hyl
-2H pyridazin-3-one was reacted to yield the title
conmpound as a yellowoil (yield: 87.70). 1H
NVR(400MHz, CDC13)S: 1.00 (6H, d, J=6.6Hz), 2.36 (6H
s), 2.29-2.43(1H, m , 3.520¢42H, d, J=1.0 Hz),
4.10(2H, d, J=7.2 Hz), 7.37(1H, t, J=7.4 Hz),

7.46(2H, dd, J=7.4, 7.4Hz), 7.63(2H, d, J=7.2Hz),
7.68(2H, d, J=8.4 Hz), 7.85(1H s), 7.92(2H d, J=8.4
Hz) . Exanple 73 Preparation of

6 - B7 prioryl y1 )= 4 Grmet hyanrighet RyP2 225 s 6buf 7 =268 -
- pyri_dazi n- 3-one hydrochl oride Follow ng the procedure
of Exarplle )

6- (4- bi phenyl yl ) - 4-di met hyl am_nonet hyl - 2-i sobut yl - 2H
Wy riRrzicA- 3- de was P tact®Edt d Yirel d the title
conpound as_ colorless flakes (yield: 58.2%. Melting
Moint™/ 2243084844, 1C  1H NVR(400MHz, DMVBO- d6) S:
0.98(6H, d, J=6.6Hz),2.26-2.37(1H m, 2.83(6H, s),
4.03(2H, 106 d, J=7.1 Hz) , 4.30 (2H, s ) , 7. 39

1 H, tt, J=1.2, 7.3 Hz) , 7.49 (2H, dd, J-7.3, 7.3
Efzfzaﬂpl?. ?8(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) cm1:
1647, F160p4raiu®@n ©1409, 1052. Mass mfz: 361(M)

6~ {(4d-biphenylyl)~2~isobutyl-4-(4-methyl-1-piperaziny
l)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
- (4-biphenylyl)-2-iscbutyl-4-methanesulfonyloxymethyl-2H-
pyridazin-3-one and l-methylpiperazine were reacted to yield
the titie compound as a yellow oil (yield: 68.2%).
'H NMR{400MHz, CDCls)3:
1.00(6H, d, J=6.6Hz}, 2.30-2.43 (1H, m), 2.34(3H, s}, 2.55(4H,
br), Z2.65(4H, br), 3.61(2H, d, J=1.2 Hz), 4.10{(2H, d, J=7.2
Bz), 7.38{(18, t, J=%.3 Hz), 7.47(2H, 4dd, J=7.5, 7.5 Hz),
T.64(2H, d, IJ=7.2 Hz), 7.70(2H, 4, J=8.4 Hz), 7.84{(1H, s},

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

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

l)methyl-2H-pyridazin-3-cne dihydrcchleoride



Exanple 74 Preparation of

4- (4-tert-butoxycarbonyl -1 -pi perazi nyl)nethyl -6-(3-c
hl or o- 4- met hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

6- ( 3- chl or o- 4- net hoxyphenyl1)32-i sobut yl - 4- met hanesul fo
nyl o xymet hyl - 2H pyri dazi n- 3-one and tert-butyl

1- pi perazi necarboxyl ate were reacted to yield the

title conpound as a yellow oil (yield: 89.0%. 1H
, 1.47

NMVR( 400 3 H_d, J=6. 8 Hz
(9H, sﬁwzoz’l?? Ehg@f‘m@“f% of BRgBoigt. t? J 4 9 Hz)
50, (4H, 2H, . d
:6, g‘é %wh%aylyz o%(awb\a?yl;r% é m%y Y%—bof(lﬁera&mylém%th
5 7. 66 ng dd, J=2.
3]_1 By pprzt)lda ?ngé f)rie_lwasdrea}](:izadlltplzy)leléx%%| ét?,zg compound
Pre aration of 107
B2 (B-TChi0 853 ﬁEYﬁB?&bHEh?PWd?rléeb%%?i - PH)pi per az
l') met hyl - ridazin one di hydrochl ori de
MQﬁ%%ﬂM ﬁ@lpﬁe Eéc%dﬂ?@*%? Exanpl e 2,

tert - but oxycarbonyl -1 -pi perazi nyl) net hyl - 6- ( 3-chl
&MR44H%¥%6XVB%%hyﬁ) 8. |sobutyl ZFprrlda2|n 3 one
was reacted to yield the tit e compound

sop'§76§ﬁeﬁd‘1fbeﬁ@@' Mg (pBi Y r 2233 éH264 §Clo H,

br), 3.34(4H, br), 3.85(2H, s), 4.04(2H, d, J=7.1Hz), 7.39(1H,
t, J=7.6 Hz), 7.49(2H, dd, J=8.0, 8.0 Hz), 7.71(2H, d, J=8.0
Hz), 7.78{(2H, 4, J=8.3 Hz), 7.89(2H, d, J=8.3 Hz), 8.13(1H
s) . |

IR(KBr) cm™': 1652, 1607, 1465, 1050.

Mass m/z: 416 (M)

Example 70
Preparation of
t-{4-biphenylyl)-4-N,N-bis{Z2-hydroxyethyl)aminomethy
1-2-ischutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6- (4-biphenylyl)-2-isobutyl-4-methanesul fonyloxymethyl-2H-
pyridazin-3-one and diethanolamine were reacted to yvield the
title compound as a yellow o0il (yield: 62.4%),
'H NMR(400MHz, CDCl3)$:

0.99(6H, d, J=6.6 Hz), 2.30-2.43(18, m), 2.73(4H, €, J=4.8



1H NVR(400MHz, DWMSO- d6)8: 0.95(6H, d, J=6.6 Hz),
2.20-2.34(1H, m, 3.14(4H, br), 3.31(4H, t, J=5.2
Hz), 3.93(5H, s), 4.01(2H, d, J=7.0 Hz), 7.26(1H, d,
J=8.8 Hz), 7.84(1H, dd, J=2.4, 8.6Hz), 7.91(1H, d,
J=2.4 Hz), 8.19(1H, s). IR(KBr) cm 1: 1654, 1608,
1507, 1289, 1065. Mass mz: 390(M+), 392(M). Exanple
76 Preparation of

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

1 Bl per aziny] et byl s 2rkeyri dazl ps-one , FolLovi ng the,
6-(3-chloro-4-nethox¥phenyl)-2-isobutyl-4-nethanesu|fo
ny |7 xyméf hyli 21 pyt'i-daZFn: 3! ohelahddd, J=7-2, 7.2 Hz),
1-nethyI%iperazine were_reacted to gield the title
conpduiidasd-a Jyél- Fow loi I - P§ilefd:d: 78° 199821108 "4HH, 3) .
NVR(400VHz, CDC13)S: 0.98 (6H, d, 3=6 . 6 Hz) ,

2. 285248 (1H,79§-2 B£'33 (3H, s) , 2.53 (4H,  br) ,
2.63(4H, br), 3.58(2H, d, J=1 .2Hz), 3.96(3H, s),
4.06(2H, d, J=7.2 Hz), 7.01(1H, d, J=8.6 Hz),

7.67(1H, dd, J=2.2, 8.6 Hz), 7.72(1H, s), 7.86(1H, d,
Jarplaph. Exanple 77 Preparation of

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

Preparatiocn of
6- (4-biphenylyi)-4-N,N-bis{2-hydroxyethyl)amincmethy
1-2-iscbutyl-2H-pyridazin~3~one hydrochloride
Following the procedure of Example 4,
6- (4d-biphenylyl}-4-N,N-bis(2-hydroxyethyl)aminomethyl-2-
isobutyl-2H-pyridazin-3-one was reacted to yield the title
compound as a coleorless crystalline powder (yield: 63.9%).
Melting point: 21§.3-218.6°C
'H NMR(400MHz, DMSO-dg)d:
G.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=5.1Hz), 4.08(2H, d, J=7.3 Hz), 4.48(2H,
s), 7.40{(1H, tt, J=1.2, 7.3 Hz), 7.4%(2H, dd, J=7.3 Hz),
7.72(2H, dd, J=1.2, 7.3 Hz), 7.81{2H, d, J=8.3Hz), 8.01(2H,
d, J=8.3 Hz}, 8.52(1lH, s).
IR(KBr) cm™': 1654, 1607, 1053, 847, 769.

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

Example 72



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

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

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

pi pe razinyl)nethyl-2H pyridazin-3-one was reacted to

yield the title conpound ag8sa colorless crystalline

powder (yield: 67.3%. Melting point: 235.8-236.7C 1H

NVR(400MHz, DMSO- d6) 5:

0.94(6H, d, J=6. 6Hz), 2. 25-2. 32(1H, M, 2. 77(3H, s), 3. 15(4H,

br) 3. 36(4H br) 3.88(2H, s), 3.93(3H, s), 4.01(2H,
d, J£7EQaFE§lOW (1H, d, J=8.6 Hz), 7.83(1H dd,

J=2. 2, 91(1H, d, J=2.2 Hz), 8.12(1H %&

|R(K8ﬁr(énpiphﬁﬁxﬁyl I@U@lmfﬁbvlaﬁiﬁﬂﬂe?ﬁﬁiiz lﬁﬁggt 7H

404(M), 406(M). 109 Exanple 78 Preparat| on of

4- N, l\l—‘k?lyé‘(LQaﬁVa‘r%% hyl ) am nonet hyl - 6- (3- chl or 0- 4- m

et hox%phenyl ) - 2-isobutyl - 2H pyri dazi n- 3-one Fol | owi ng

the prEdéanieY of PERARSISEUEE1OY , Example 7,

53 chl or o- 4- nethoxyphenyl) 2-1sobutyl - 4- met hanesul f o
iyl b P hRpeBY Ry T L 28 P daz i d-Bebne” ATt REMER ARy et~
were reacted to yield the title conpound as a yel | ow
BV TiqaAierd-cr9. 699 reatke VY ﬂe@mthmféfscoww%ﬂs a

d, J=6.6 Hz), 2.28:2.39(1H m, 2.71(4H t, J=4.
yellow oil (yleld 87.7%)

'H NMR{400MHz, CDCl3)8:
1.00(6H, d, J=6.6Hz), 2.36(6H, s), 2.29-2.43(1H, m), 3.52 (2H,
d, J=1.0 Hz), 4.10(2H, d, J=7.2 Hz), 7.37(1H, t, J=7.4 Hz),
7.46{2H, dd, J=7.4, 7.4 Hz), 7.63(2H, &, J=7.2 Hz), 7.68{2H,

d, J=8.4 Hz), 7.85{1H, s), 7.92(2H, 4, J=8.4 Hz}.

Example 73
Preparation of
6—({4-biphenylyl)-4-dimethylaminomethyl-2-isobutyl-2H
-pyridazin-3~one hydrochloride
Following the procedure of Example 4,
6- {4-biphenylyl)-4-dimethylamincmethyl-2-iscbutyl-2H-
pyridazin-3-cne was reacted to yileld the title compound as
colorless flakes (yield: 58.2%).
Melting point: 243.5-244.1°C

'H NMR(400MHz, DMSO-dg)8:

0.98(6H, d, J=6.6Hz), 2.26-2.37(1H, m), 2.83(6H, s), 4.03(2H



Hz) , 3.70 (2H, s) , 3.94 (3H
s) , 4.07 (2H, d Hz), 6.98(IH d, J=8.8 Hz),
7.68(1H, dd, J=1.8, Hz), 7.72(1H, s), 7.85(1H, d,
J=2.1 Hz). Exanple 79 Preparation of

4- N, N- bi s(2-hydroxyet hyl ) anrdéonet hyl - 6- (3-chl oro-4-m
et hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 3- one
hydrochl ori de Fol |l owi ng the procedure of Exanple 4,

4 N, N—bis(2 hydroxyethyl)aninonethyl 6- (3 chloro 4- et

X - 2- |sobuty 2H pyri dazi n-

Rl T el G 4 g W é%&ﬁpgﬁng 4o aseo
crystall|ne powder (y|eId 60 N@Itln pQi nt
1531do {53: 5C 1rollziH AV ﬂ)']\?séfdé)é H 9§( élll

d, J= 6 6 FE&F 2.23-2. 34(1H ng 3. 34(4H, _t
Hz)d “83p4f) ¢ 2524 HEl) 36 of(HH - §) 574154(% d,

= Hz), 4. 4(2H s), 28(1H, d J 8 8Hz)
?Rélﬁf(rl HETdd, 1947, 46048 %4%) %4902 d, J=2.4 Hz),
8 45(1H s). IR(KBr) cml: 1652, 1607, 1508, 1421,
Mamm /06351 (MHss m z: 391(WH2O Exanpl e 80
Preparati on of
6- ( 3- chl or o- 4- net hoxyphenyl ) - 4- di met hyl am nonet hyl -
-|sobutyl 2H pyri dazi n- 3- one
Example 77

Hz) , 3.66 (4H t, J
,J

4.9
7.4
8.7

Preparation of
4—(d-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3-c
hlorc-4-methoxyphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 1(10},
- ({3~chloro-4-methoxyphenyl)-2-iscbutyl-4-methanesulfonyloc
xymethyl-ZH~pyridazin-3-one and tert-butyl
i-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil {(yield: 89.0%).
'H NMR({400MHz, CDCls3)§:
0.98(6H, d, J=6.8H=z), 1.47(%H, s}, 2.27-2.40{(1H, m}, 2.52 (4H,
t, J=4.9 Hz), 3.50{4H, ¢, J=5.0 Hz), 3.57(2H, d, J=1.4 Hz},
3.96(2H, s), 4.07{2H, d, J=7.2 Hz), 7.00(1H, 4, J=8.6 Hz),
7.66(1H, dd, J=2.4, 8.6 Hz), 7.74(1H, t, J=1.3H=z), 7.86(1H

d, J=2.4 Hz)}.

Example 75

Preparation of



Fol | owi ng the procedure of Exanple 7,

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

nyl o xymet hyl - 2H pyri dazi n-3-one was reacted to yield

the title conmpound as a yellow oil (yield: 84.8%. 1H

NVR( 400MHz, CDC13)6: 0.98 (18H, d,

J=6.6Hz),2.31-2.39(1H, M, 2. 35(6H,s), 3.50(2H, s),

3.95(3H, s), 4.07(2H, d, J=7.2 Hz), 6.99(1H d, J=8.6

Hz), 7. 70(1H dd, J=1.4, 8.6 FE) 7.88(1H, d, J=1.4
Hz) . nple 81 Pre aration

6- ( 3- c%@r&h&onl?ﬁf aliz‘g h)enzrld. fret Ayt Hni ndmdt Ay Peraz

111 -jsohutyl-2H pyridazi n-3-one hydrochl ori de

FoIIomPH@'Fﬁ hﬁﬂo%@d@ﬁ%%QﬂZlExgnﬁP% ihydrochloride

6- ( 3- chl or o- 4- net hoxyphenyl ) - 4- dlnethylan1nonethyl

sobu AALPAREy FREaRT S Fife OhaEXPRREY €0 to vi el d the

title conpound as a white solid (yield: 69.40)

&@If|Hﬁ“béFﬁPxYéi@b%n%h4“§épefﬂzRR@%W@ﬁﬁﬂ? Ebwéopaé?§9‘

0.95 (6H, =6, 2.22-2.34 (IH_m , 2.81 (6H,
éymet@@d?h(e@ml 7189%21&(12% “#YrIdTr gy O% W@zﬂeag‘jed
7.28(1H d, J=8.8 Hz), 7.87(1H, dd, J=2. ),

7095T¥¥it66 QH@EQCH%POU“@E%%Flwplgﬁf“ﬂ%@KBY}e%ﬁ1f

1652, 1608, 1508, 1289, 1064. Mass niz: 349(W,

@gh}%ﬂg_point: 203.6-204.5°C

'H NMR{400MHz, DMSO-dg)8:
0.95(6H, d, J=6.6 Hz), 2.20-2.34(1H, m), 3.14(4H, br),
3.31(4H, t, J=5.2 Hz), 3.93(5H, s}, 4.01(2H, d, J=7.0 Hz),
7.26(1H, d, J=8.8 Hz), 7.84{14, dd, J=2.4, 8.6 Hz), 7.91(1H,
d, J=2.4 Hz), 8.19(1H, s).

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

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

Example 76
Preparaticon of
6—(3-chloro-4-methoxyphenyl)-2-iscbutyl-4- {(4-methyl-
l-piperazinyl)methyl-Z2H-pyridazin-3-cne
Following the procedure cf Example 1{10),
6-{3-chloro-4-methoxyphenyl)-2-iscbutyl-4-methanesulfonylo
xymethyi-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a vellow oil (yield:

76.1%) .



Exanpl e 82 Preparation of

6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobut yl - 4- (4- net hyl -1

- pi perazi nyl ) met hyl - 2H pyri dazi n-3-one 1) Preparation
of et hyl

2- et hoxycar bonyl - 4- (4-f | uorl@8 3- et hyl phenyl ) - 2- hydr oxy
- 4-oxobut anoate Follow ng the procedure of Exanple
1(3), b5-acetyl-2-fluorotoluene was reacted to yield
the title compound as pale yellow prisnms (yield:

95. 0% . 112 14 NI\/R%4OOI\/HZ CDC13)S: 1.30(6H, t, J=7.1
)NM 24§§t“3r-+ %PClJa:E 7 Hz), 3. 79(2H s), 4.29 (1H,
%4H q, H, dd, J=8.8, 8.8
AR 62.@% Q%Hﬁrélaée tion o3 130, 9, % 85 an,
4- carboxy

3
6- ph 2H d 3-
SR oty btrﬁﬁ%[;r%&éamﬂe R By e SE(F & 'ﬁS%
2- et hoxycar bonyl - 4- (4-fl uor o- 3- net hyl henyl% [o
- 4-d'o>go¥)ut2a%%)a't & WHs Featt e § o ﬁzélf t AR Idéi J=2.

conpound as_a_pal e yeIIOMIcr stal i ne powder (yield:
% EZppel ?r?% (Ybi it 21:%661%14 A3C=tH RFR¢ 400MHz,

DVBO- d6) 6: 2.51(3H, d, J=1.7 Hz), 7.26(1H, dd, J=9.1,
9.1 Hz),

Example 77
Preparation of
6-{3-chloro-4-methoxyphenyl}-2-iscbutyl~4- (4-methyl-
l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Follewing the procedure of Example 4,
o-{3-chloro-4-methoxyphenyl)-2-isobutyl-4-(4d-methyl-1l-pipe
razinyl)methyl-2H-pyridazin-3-one was reacted to yieid the
titlecompoundasacolorless crystallinepowder (yield: 67.5%).
Melting point: 235.8-236.7°C
'H NMR (400MHz, DMSQ-dg)d:
0.94(6H, d, jJ=6.¢6Hz), 2.25-2.32(1H, m), 2.77(3H, s), 3.15(4H
br), 3.36(4H, br), 3.88(2H, s), 3.93(3H, s), 4.01(2H, 4,
J=7.0 Hz), 7.26{(1H, d, J=8.6 Hz), 7.83(1H, dd, J=2.2, 8.6
Hz), 7.91(1H, d, J=2.2 Hz), 8.12{1H, s).
IR(KBr) cm™': 1653, 1608, 1507, 1289, 1064.

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



7.77-7.81(1H, m, 7.89(1H, d, J=7.3 Hz), 8.49(1H, s),
13.99(1H, br). 3) Preparation of
6- (4-f 1l uoro- 3- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
a zin-3-one Follow ng the procedure of Exanple 1(5),
4- car boxy- 6- (4-fl uoro-3- nmetldyl phenyl ) - 2H pyri dazi n- 3- 0
ne was reacted to yield the title conpound as a pale
yellow crystalline powder (yield: 76.8%. 1H
NVR(400MHz, CDCl13)S: 113 2.35(3H, d, J=2.0 Hz),
3.99(3H,_s), 7.10(1H, dd, J=8.9, 8.9 Hz),
Fxggere 6 1H, m), 7.60(1H, d, J=7.3 Hz), 8.31(1H s).
4) Preparation of
6- (4- f1U761¢281RBt Al phenyl ) - 2-i sobut yl - 4-
nmet hoxycar bonyl - 2H pyri dazi n- 3-one Fol |l ow ng the
proce —ﬁbNﬁplEiéﬁ%y%rqxxﬁthyl)amlnomethyl—G—(3—chloro—4—m
6-(4-f|uoro-3-nethy|phenyl)-2-nethox%§arbonyl-ZFprrid
azin SHerelGaE!t eactTP Y lyrerBYEhé* 311 E6npound
as pale yellow prisnms (yield: 86.30). Melting point:
71. 4- FRIgeving Rﬁgﬂ(mmm%{recaéﬂf@ﬁp > 99(16H- d, J=6.8
Hz), 2.31-2.42(1H, m, 2.35(3H, d, J=2.0 Hz) , 3.98
?3Fﬁ—%blqrq¢ﬂI@eEgpﬁthequ;7_ - Pbyty}]fr%gﬁ%an&&plfonylo
J=8.8, 8.8 Hz), 7.57-7.65(2H, m, 8.21(1H, s). 5)
;y@ﬁ%ﬁg&j%ﬁﬁpggldaz1n—3—one and diethanolamine were reacted
to yield the title compound as a yellow oil (yield: 79.6%).
'H NMR (400MHz, CDCls)8:
0.96(64, d, J=6.6 Hz), 2.28-2.39(1H, m), 2.71(4H, t, J=4.9
Hz), 3.66(4H, t, J=4.9Hz), 3.70(2H, s), 3.94(3H, s), 4.07 (2H,
d, J=7.4 Hz), 6.98(1H, d, J=8.8 Hz), 7.68(1H, dd, J=1.8,

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

Example 79
Preparation of
4-N,N-bis {(2-hydroxyethyl)aminomethyl-6-(3-chloro-4-m
ethoxyphenyl)-2-iscbutyl-2H-pyridazin-3-one
hydrochleride
Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3-chloro-4-methoxy
phenyl)-2~isobutyl-2H-pyridazin-3-cnewas reactedtoyieldthe
titlecompoundasacolorlesscrystallinepowder (yvield: 60.1%) .

Melting point: 153.0-153.5°C



4- car boxy- 6- (4-fl uor o- 3- net hyl phenyl ) - 2-i sobut yl - 2H py
r idazin-3-one Follow ng the procedure of Exanple
1(7),

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hoxycar bon
yl -2 Hpyridazin-3-one waslibeacted to yield the title
conpound as pale yellow needles (yield: 90.09%.
Melting point: 129.3-132.1C 1H NVR(400MHz, CDCl3)S:
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=7.3 Hz), 7.13(1H, dd, J=8.8,
5*8“%)400@924: MR P1(2H, nm), 8.63(1H, s). IR(KBr)
cml: 1742, 1636 1537 1422, NMass niz:_304(M 9
Préba9r5a(t6lﬂon ofJ=6.6 Hz), 2.23-2.34(1H, m), 3.34(4H, t 5.1

6- (4-fluoro-3-neth hen | ') - 4- hydr oxynet hyl - 2 |sobut3§I

- ZH)pyPi Bazth- 3‘40%@ FoltiZowi ?199 el pPocetidtie 265 ¢ 1
1(8),

4- 65?rbo§<y4%2?(ﬂ4 #1 udr 88 81 eyl Thényt )~ 3- Psobin ¢ 2A%py-

rida zin-3-one was reacted to yield the title

corfpdurid’as’cdf btfess Iveed Es! (y?e‘l‘%l‘lHMS? . Melting
OI nt: 107,4-110.4C 1H NMR(400MHz, CDC13)8: O. 99( 6H,

(5299, 60Hg) | 16922915040 ( 1) m14221 38€3R; W0%=1.7
Hz)314(31H1;359Hz) 4.08(2H, d, J=7.6 Hz),
Ya7a (g M -H0)

Example 80
Preparation of
6-{3-chloro-4-methoxyphenyl)-4-dimethylaminomethyl-2
-isobutyl-ZH-pyridazin-3-one
Following the procedure of Example 7,
6- (3-chloro-4-methoxyphenyl)-2-isobutyl-4-methanesulfonylo
xymethyl-2H~-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yleld: 84.8%).
'H NMR(400MHz, CDCl3)8:
0.98(6H, d, J=6.6Hz}, 2.31-2.3%{(1H, m), 2.35(6H, ), 3.50(2H,
sy, 3.95(3H, s), 4.07(24, d, J=7.2 Hz), 6.99(1lH, d, J=8.6

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

Example 81
Preparation of

6— ({3-chloro-~4-methoxyphenyl)-4-dimethylaminomethyl-2



d, J=5.9 Hz), 7.08 (1H, dd, J=8.8, 8.8 Hz),
7.56-7.65(3H, m. IR(KBr) cm 1: 3401, 1658, 1648,
1618, 1602, 1501. Mass niz: 290(M). 7) Preparation
of
6- (4-f 1 uoro- 3- net hyl phenyl )H2-i sobut yl - 4- met hanesul f on
y | oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng t he
procedure of Exanple 1(9),

6- (4-fl uoro-3-net hyl phenyl ) - 4- hydr oxynet hyl - 2-i sobut yl
-2H pyridazin-3-one was reacted to yield the title
conpound 48 t¥152HeBY b {1 WeddreBY Y P el B TiFE 499 |

Melting point: 114.6-117.1C 1H NNR(4OON+E CDC13) 3:

0. 99( 6111w ipap LRy OGEDe CAOEERMH 4 2. 36(3H, s),

317(3H s), 4.08(2H, d, J=7.6 Hz), 5.27(2H, d, J=1.5
P J 3~ g o q TRMe thaxYRRgL 0l ) B -dgmas Y Lai menek fyg -2 s obu

m 7.75 (1H, t, J=1.5 Hz) IR(KBr) cm1l: 1656, 1611,

15@5%1@52&@%1663 RES @3 5Aa0368(1M Yo lgFhprddrqmpund

Bs(ﬂ-WWUﬁ?ﬁoélﬁetﬁbe%édﬁ?ﬁ%Q ‘i sobutyl -4-(4-methyl-1-p

i perazinyl)nmethyl -2H pyri dazi n-3-one Follow ng the

¥e bebdume iot :EXafpbeZ 14 1TF,

6- (4-fluoro-3-net hyl phenyl)-2-i sobutyl -4-met hanesul f on

Vil ORIR (¢REMAY I - P Grydel azi n- 3- one and

1- nethylplpera2|ne wer e
0.95(6H, d, J=6.8Hz), 2.22-2.34(1H, m}, 2.81 (6H, s), 3.94 (3H,

s), 4.04(2H, d, J=7.1H=z), 4.27(2H, s}, 7.28{(1H, d, J=8.8
Hz}, 7.87{1H, dd, J=2.2, 8.8 Hz}, 7.9>0(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-flucro-3-methylphenyl}-2-isobutyl-4-{(4-methyl-1
-piperazinyl)methyl-Z2H~pyridazin-3-cne
1) Preparation of ethyl
2-ethoxycarbonyl-4- (4-fluoro-3-methylphenyl)-2-hydroxy-
4-oxobutancate
Following the procedure of Example 1(3),
S-acetyl-2~fluorctoluene was reacted to yield the title

compound as pale vellow prisms (yield: 25.9%).



reacted to yield the title conmpound as a slightly
yellow oil (yield: 79.1%. 1H NWR(400MHz, CDC13) S:
0.98 (6H, d, J=6. 8 Hz) , 2.27-2.40 (IH m , 2.32
(3H, s), 2.36(3H, d, J=2. 0 Hz) , 2.51 (4H, or) ,
2.62 (4H, br) , 3.58 (2H, di2J=1 .5 Hz), 4.07(2H, d,
J=7.3 Hz), 7.09 (1H, dd, J=8.8, 8.8 Hz), 7.58(1lH
ddd, J=2.0, 4.9, 8.8 Hz), 7.64(1H, dd, J=2.0, 7.3

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

1503.  Mass nl z: 372(NI) 116 Exanple 83 Preparation
(ﬁ NMR {40CMHz, CDCls)d

4-f | uor o- 3- nethylphenyl |sobut¥ (4 neth | -1
-pulpéroa{fﬁmy‘F)nIet"f’hQrIHQH 6y|3:3<ﬂé§rﬁir3% e’ Hz), 3.79 2Hr Sy
d|h drochl oride Foll ow ng_the Erocedure of Exa

6- (4“1 (d8r 02'3- ﬁe?hwl‘bhéimﬂf 2= Hgobut-fIB-(4 H¢ 4ichetjﬁ§/|8»i Bp8

i per azin I%neth -2H pyri dazi n- 3-one was reacted to

yi éld -t He73ti t$e(Fonpdund as col orl ess prisns (yield:

95.9% . Melting point: 234.8-237.4C (dec.) 1H

RVR(400WEE 1 °DVBD: d6) S: 0. 93(6H, d, J=6.8 Hz),

2.19-2. 30(1H, n) 2.32(3H, d, J=2.0 FE% 2.81(3H, s),

2. 86=3 Pp0f- (Br ﬁiuoaowwhﬁphgnylg gy T ipegg PR on

dd, J=9.0, 9.0Hz), 7.72-7.78(1H, m, 7.83(1H,

e
Following the procedure of Example 1(4), ethyl
2-ethoxycarbonyl-4-(4-fluoro-3-methylphenyl)~2-hydroxy-4-
oxobutanoate was reacted to yield the title compound as a pale

yvellow crystalline powder ({yield: 88.9%).

Melting point: 213.6-214.3°C

'H NMR (400MHz, DMSO-dg}d:
2.51(3H, d4, J=1.7 Hz), 7.26(1H, 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),
13.99(1H, br).

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

Following the procedure of Example 1(5},
4-carboxy-6-{4-flucro-3-methylphenyl)-2H-pyridazin-3-cne
was reacted to yield the title compound as a pale yellow

crystalline powder (yield: 76.8%).

H NMR (400MHz, CDCl3)8&:



dd, J=2.4, 7.6 Hz), 8.31(1H, brs). IR(KBr) cm': 1660,
1609, 1504. Exanple 84 Preparation of

6- (4-f 1l uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- net hyl am no
met hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of
Exanpl e 9(4), 113

6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f on
ylox 117 ynethyl - 2H pyri dazi n-3-one was reacted to
yield the title conpound as a pale yellow oil (yield:

96. 2@15 LH NVR(400MHz, CDCIS)S: 0. 98(6H. d. J=6.8 ),
1 6?5( H3"hry, J222@HLSg 42%1%? 7341(03#1 ,fidigd1879, 8.9
2. 51( 3H 3. 77(2H, J He), 4.07(2H d,
ﬁ-@ 'HE) 28 7(#)(11## B, 735§ éH Sj'SJIEIZ) Hz) 54:71 68¢2A) -

n% 7.64(1H, t, J=1.2 Fh) R(Neat) cm 1; 3306 1653,
i (ﬁ?ePf567lonNﬁ§§ ﬁﬂzfl%@%fmﬁjmeqé%éﬁﬁﬁéyés -isobutyl-4-

Preparation o

%eYQP¥HQﬁﬁW9HSln%Wh@YEﬁﬁﬁﬂH?r320P§obutyI 4- et hyl am no
met hyl - 2H pyri dazi n- 3-one hydrochl orj de Follomnng t he
proce&ﬁﬂéogﬂngxgh%|nggedure cf Example 1(&),

6- (4-fl uoro-3-net hyl phenyl ) - 2-i sobut yl - 4- met hyl am none
th “flngpﬁﬁrmﬁégYigﬁ?QﬁﬁﬁWﬁa@eFéﬁéf%@r?Qﬁ%A @gPyRédazin

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

prisms (yield: 86.3%).

Melting peoint: 71.4-73.8°C

*H NMR (400MHz, CDCls)3:
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 H=z), 7.10(1H, dd, J=8.8,
8.8 Hz), 7.57-7.65{(2H, m), 8.21(1H, s}.

5) Preparation of
d-carboxy-6-{4-fluoro-3-methylphenyl)-2-isobutyl-Z2H-pyr
idazin~3-one

Following the procedure of Example 1{(7),
6-({4-fluoro-3-methylphenyl)-Z2-isobutyl-4-methoxycarbonyl-2

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

pale yellow needles (yield: $0.0%).

Melting point: 129.3-132.1°C

'H NMR (400MHz, CDCls3)8:
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, 4, J=7.3 Hz), 7.13(iH, dd, J=8.8, 8.8 Hz),



as colorless prisnms (yield: 86.6%. Mlting point:

196. 8-199.7C 1H NVR(400MHz, DMSO d6) 6:

0.93(6H, d, J=6. 8Hz), 2.19-2. 31(1H m, 2. 32(3H,s), 2. 65(3H,
s), 4.02(2H, d, J=7.3 Hz), 4.12(2H, s), 7.31(1H, dd,
J=8.5, 8.5 Hz), 7.72-7.78(11H, nm), 7.80-7.85(1H m,
8.32(1H, s). IR(KBr) cm 1: 2722, 1652, 1615, 1505. 118
Exanpl e 86 Preparation of

4- (4-benzyl -1 - pi perazi nyl ) met hyl - 6- (4-fl uor o- 3- net hy

| phenyl ) -2-i sobutyl - 2H pyr.i dazi n-3-one Foll ow ng the
pr o7cef5gl]?r7e761(21éxdﬁ)p'| & 'f(%%ﬁ: s) -

6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
7 6457 y it by 78 p B B L5 gH Zand

1-beg§ll pi_perazine were reacted to yield the title
¥onpduifd a84dMplal e yel low oil (yield: 98.6%. 1H
NI\/I;(4OOI\/HZ,_ CDC13)6: 0.97(6H, d, J=6.8 Hz), 2.29-2.39
Pl HT9RArasigB(8H, 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. 081 PH E 10 x9=7~6e FpyLphEryg() T hearosse gy ig 2y i spby tyl-
7.23-7.34(5H, , 7.51(1H, ddd, J=2.4, 4.8, 8.9 Hz),

7. 63T ig@zig=9-ane 7. 2 Hz), 7.72(1H, s). IR(Neat) cm

-1 : 1652, 1608, 1505. Mass miz: 448(M).
Following the procedure of Example 1(8B),

d-carboxy-6-{4-fluocro-3-methylphenyl)-2-iscbutyl-2H-pyrida

zin-3-one was reacted to yield the title compcund as colcrless

needles (yield: 24.7%).

Melting point: 107.4-1106.4°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 {(l1H, dd, J=8.8, 8.8 Hz};, 7.56-7.65(3H,
m) .

IR(KBr) cm‘: 3401, 1658, 1648, 1618, 1602, 1501.

Mass m/z: 290(M").

7} Preparation of
6-(4d-fluoro-3-methylphenyl)-Z2-iscbutyl-4-methanesulfony
loxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
6- (4-flucro-3-methylphenyl) -4-hydroxymethyl-2-isobutyl-2H-

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



Exanpl e 87 Preparation of

4- (4-benzyl -1 - pi perazi nyl ) net hyl - 6- (4-f 1 uor o- 3- net hy

| phenyl ) - 2-i sobutyl - 2H pyri dazi n- 3- one

di hydrochl oride 119 Foll ow ng the procedure of
Exanpl e 4, 115

4- (4-benzyl -1 - pi perazi nyl ) nmet hyl -6-(4-fl uoro-3-nethylp
heny 1)-2-isobutyl-2H pyridazin-3-one was reacted to
yield the title conpound as colorless needles (yield:
95.30 : Nblting}p0|nt 259.1-263.1C (dec.) 1H

cepled) (835 1093 4F6H, d, J=6. 6 Hz) ,

17 2.29 (1H, m , 2.32 (3H, s), 2.55 (4H, br),
1’:%612131%1 %‘)GSIF:I bEy o~ WL DOCSH, d, J=7.3 Hz), 4.11(2H,

A?M 4. 381% brs), 7.29(IH dd, J=9.0, 9.0 Hz),
RE488Y3H, PHCL37850- 7. 65( 2H, rr) 7.72-7.77(1H, rr)

7.79 7. 84(1H[g% 8.35(1H, brs). SKBr) cm 1: 166
161%8,°%18%2 3 17 SHZéxa%rp?l-C’ 28§0F6|15p5‘ at’i-ofi (8f- ) 3. 3

4- dlnethélan1nonet (4-fl uoro

h
netHy! pheh §£P§d%d%§F12§-ﬁﬂﬁ?Hai1nJ31o%é” 'Eol 1 Hithg
t he rocedure of
6- (A1 {thro- 8- ?ré‘thl pﬁéniﬂ )6922%*s8t?)ut7yl754 IRethanasut fién-

on ynetpy pérldaz n- 3-one was_reacted to yield
n

bKEi]i t 158" c&r?pcféu 588 al Y 3ghtPy - yeFPBw oi | (yiel d:

49
Mass m/z: 368 (M").

,

8) Preparation of
t— (d-fluoro-3-methylphenyl)-2-isobutyl-4- (4-methyl-1-pi
perazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10)},
6-(4~fluoro-3-methylphenyl)-2-iscbhutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a slightly yellow oil
(yield: 79.1%).
'H NMR(400MHz, CDCl3)é:
0.98(6H, d, J=6.8Hz), 2.27-2.40(1H, m), 2.32{3H, s), 2.36(3H,
d, J=2.0Hz), 2.51(4H, br), 2.62{4H, br), 3.58(2H, d, J=1.5
Hz), 4.07{(2H, d, J=7.3 Hz), 7.09 (1H, d4, 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), 7.73{(1H, t, J=1.5 Hz).
IR (Neat) cm™': 1652, 1609, 1503.

Mass m/z: 372(M").



1H NVR(400MHz, CDC13)S: 0.98(6H, d, J=6.8 Hz),
2.28-2.39(1H, m, 2.35(3H, d, J=2.2 Hz), 2.56(6H, s),
3.50(2H, d, J=1.2 Hz), 4.07(2H, d, J=7.3 Hz),
7.07(1H, dd, J=8. 9, 8.9 Hz), 7.59-7.67(2H, nm ,
7.74(1H, 120 t, J=1.2 Hz) 116 R(Neat) cm': 1652, 1608,
1506. WMass nfz: 317(M). Exanple 89 Preparation of
4- di met hyl am nonet hyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 2-

i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Fol | owi ng

t he procedure of Exanple 4,

4- di met hyl am nonet hyl - 6- (4-f | uor o- 3- net hyl phenyl ) -2-is
obut vyl -2H pyridazin-3-one was reacted to yield the
E¥amelcdipound as col orless needles (yield: 97.2%.
Melting point: 208.5-213.0C 'H NVR(400MHz, DMSO- d6) 6:
0. 94( 6Heraragten ‘Bsz) , 2.19-2.30 (1H m 2 32 (3H

s), 2.81(6H, s) 3 (2H, d, J=7.0 Hz)
s) ., P36 Eirpred- na%ﬂt@slydphegm F%jlsofouml?@sdhwtwl 1
7.85(1H, m), 8. 51(IH s). | R(KBr) cm-1. 1648, 1608,

1507. "BiappRaingl) wtepar dlirgHrefazin-3-one
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (4-fl uoro-3-m

dihydrochloride
Following the procedure of Example 4,
6-{4-fluoro-3-methylphenyl) -2-iscobutyl-4-{4-methyl-1-piper
azinylimethyl-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)8:
0.93(¢H, d, J=6.8 Hz), 2.19-2.30(1H, m), 2.32(3H, 4, 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, 9.0H=z), 7.72-7.78{(1H, m ), 7.83(1H,
dd, J=2.4, 7.6 Hz}, 8.31(1H, brs).

IR(KBr) cm*: 1660, 1609, 1504.

Example 84
Preparation of
6-{4-fluoro-3-methylphenyl)-2-iscbutyl-4-methylamino
methyl-2H-pyridazin-3-one
Fecllowing the procedure of Example 5(4),

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



et hyl phenyl ) - 2-i sobutyl - 2H pyri dazi n-3-one Fol | ow ng
the procedure of Exanple 1(10), 121
6- (4-f 1l uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
yl ox ynethyl - 2H pyri dazi n-3-one and di et hanol am ne
were reacted to yield theiwftle conpound as a
slightly yellowoil (yield: 91 .5% . 1H NVR(400MHz,
CDCl13)S: 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%
ey b H-pyridezingitpne wap graciefl o, Ylﬁigl tge tche
Hz), 7.60(IH ddd, j=2.2, 5.1, 8.9 Fkg 7. 64(1H, dd,
geppoundy a3 Eppaly. vakhay )l (YRemBat§° chill: 3391,
1654, 1371, 1505. Nhss m z: 359( Mt- H20) . Exanpl e 91
h& éi@@r(é@pﬁﬁz ofCDC13) 8

N, N- bi s(2- hydr ox ethyl)an1noneth | -6-(4- fI r o-
ot HASBHGRY | 3 ST e abdtye AHEBy T Hasa i $-grh2- 18152, ),
hydr ochl ori de Follomnng t he procedure of Exa | e 4,
4- N, -NAER8¢ 2 hydroX yist hy|2)5ﬂn bnethyP- 67 (414 |duo%1 F et -
hyl p henyl) -2- |sobutyl ri dazi n- 3-one was
bl S $i ehal chaizei 7187 bpoiiid 8 911 Ge1 2
yel | ow needl es (yield: 92.40). N@Itln% poi nt :
155.-pA15763CHH INNR(M@@WP&I PVBEEHE) 612

IR (Neat) cm™: 3306, 1653, 1605, 1507.

3-m

Mass m/z: 303(M").

Example 85
Preparaticn of
6-—(4-fluoro-3-methylphenyl)-2-iscobutyl-4-methylamino
methyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6-(4-fluoro-3-methylphenyl) -2-isobutyl-4-methylamincmethyl
-2H-pyridazin-3-one was reacted tce yield the title compound
as colorless prisms (yield: 86.6%).
Melting point: 196.8-1%9.7°C
'H NMR (400MHz, DMSO-dg)d:
0.93(6H, d, J=6.8Hz), 2.19-2.31(1H, m), 2.32(3H, s), 2.65(30
sy, 4.02(2H, d, J=7.3 Hz}, 4.12(2H, s), 7.31(1H, dd, J=8.5,
8.5 Hz), 7.72-7.78 (14, m), 7.80-7.85(1H, m), 8.32(1H, s).

TR(KBr) ecm™t: 2722, 1652, 1615, 1505.



0.94(6H, d, J=6.6 Hz), 2.20-2.31(1H, nm, 2.32(3H, d,
J=1.2 122 Hz) , 3.35 (4H, br, overl apped with H20) ,
3.82 (4H, br) , 4.02 (2H, d, J=7.3 Hz) , 4.50 (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, 918 Hz), 7.85(1H, dd,

J=2.0, 7.3 Ft), 7.71(1H, s). IR(KBr) cm': 3281, 1655,
1606. Exanple 92 Preparation of

6- (4-fl uoro-3-net hyl phenyl ) - 2-i sobut yl - 4- (pi peridi no

) met hyl - 2H- pyri dazi n- 3- one

6- (4- Fl uor o- 3- net hyl phenyl ) - 2-i sobut yl -

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one (80 ngy,
Bx2PP14nf ) andpi peridine (55 ng, 0.65mml) were

di ssolved in ethanol (0.5 nL), and the m xture was
heat edP§P3g6EIPBr °4 hour under stirring. The sol vent
was distilled off under reduced gressure. The resi due
was puti Fi-@areEylpt epEretaaievinratfEye? — (EHrdwaCodraphyy
on silica gel %developl sol vent:

chl or OfRSERr e T aﬁ@?b%tm/%ﬂ e igRal IHIG it e

compound as a slightly yellowoil (73 , 94.0@@. iH
NVR( 4GONHE = 1 eBCERT 50T 95 Hodexa_%l© JEEJ)
145153(2H m, 1.61- 1.68(4H 41(1H m
§- (40 BpEsH3-gethrboenp)), 221&?b2ts%(ﬁwefrﬁanesgl 5P BHpx
d, J=1.5 Hz), 4.07(2H, d, J=7.3 Hz), 7.08(1H, dd,

gagtlo L g HyoMz dazing}1ghe dad Lykenzylainprag ige pyre
Zea?c:s‘éeldHto yield the title compound as a pale yellowoil (yield:

98.6%) .

‘1 NMR (400MHz, CDCls)é:
0.97(6H, d, J=6.8 Hz), 2.29-2.39 (1H, m), 2.36(34, d, J=1.7
Hz), 2.55(4H, br), 2.61(4H, br), 3.55(2H, s), 3.57(2H, d,
J=1.2 Hz), 4.06(2H, d, J=7.6 Hz), 7.09(1H, dd, J=8.9, 8.9
Hz)}, 7.23-7.34(5H, m), 7.51(1H, ddd, J=2.4, 4.8, 8.9 Hz),
7.63(1H, dd, J=2.4, 7.2 Hz}, 7.72(1H, s).

IR (Neat) cm® : 1652, 1608, 1505.

Mass m/z: 448 (M%) .

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

dihydrochloride



123 dd, J=1.7, 7.3 Hz), 7.76(1H, t, J=1.5 Hz).

| R(Neat) cm1: 1652, 1616, 1506. Mass niz: 357(M).
Exanpl e 93 Preparation of

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

) met hyl - 2H- pyri dazi n- 3- one 1hgdr ochl ori de Fol |l ow ng the
procedure of Exanple 4,

6- (4-f 1l uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- (pi peri di no) m
ethy 1-2H pyridazin-3-one was reacted to yield the
title conpound as slightly yellow prisnms (yield:

90. 79ECLHINRR( 2DOMPECC TV @6) 622DPbA(BH, d, J=6.6
Hz), 1.34-1.47(1H, m, 1.64-1.73(1H m,

47 T4-he Rt Phper 22 Doy D) IeG - oy 4 - DL By B ~m§)-hyleheny
2.95-3.02(2H, m, 3.36-3.45(1H, m, 4.02(2H, d, J=7.3
Hry2-isppsyiH2Egpy gE#aqing)-one, 30¢| Feaderd J=0.y6e1d. phe
Hz), 7.75-7.80(1H m, 7.83-7.87(1H, q%, 8.59(1H, s).
FRE@BryomEmund 253201965255 16P6lle$508124A43F° - Branpl e
94 Preparation of

Bel4idd uoriot3- gePhyt phenyl) {2e¢sbbut yl - 4- (nor phol i no
QnethyI-ZFprridazin-3-one 124 Fol |l owi ng the

gt ddEddPeMbt, Bspice) 82,

0.93(6H,d, J=6.6Hz), 2.17-2.29(1H, m), 2.32(3H, s), 2.55(4H,
br), 3.23-3.56(8H, brm), 4.00{(2H, d, J=7.3 Hz}, 4.11(ZH,
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(iH, m),
7.79-7.84(1H, m), B.35(1H, brs).

IR{KBr) cmt: 1660, 1618, 1612, 1453.

Example 88
Preparation of 4-dimethylaminomethyl-6-(4-fluoro—-3-
methylphenyl)-2-isobutyl—-2H-pyridazin-3-one
Fellowing the procedure of Example 7,
6— (4-flucro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
vmethyl-2H-pyridazin-3-one was reacted to yield the title
compound as a slightly vellow oil (yield: 96.4%).
'H NMR (400MHz, CDC1l3)8:
0.98{6H, d, J=6.8 Hz), 2.28-2.3%(1H, m), 2.35(3H, 4, J=2.2
Hz), 2.56(6H, s), 3.50{(2H, 4, J=1.2 Hz), £4.07(ZH, d, J=7.3

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



6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
yl ox ynmethyl - 2H pyri dazi n- 3-one and nor phol i ne were
reacted to vyield the title conmpound as a slightly
yellow oil (yield: 97.4 % . 1H NVMR(400MHz, CDC13)S:
0.98(6H, d, J=6.8 Hz), 2.282@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(IH, dd, J=2.0, 7.3 Hz), 7.75(1H,
t, =7 é ;‘Z "t R(Neat) cm1: 1659, 1606, 1503. Mass
ni z. 359( ). Exanple 95 Preparat|on of
8% (5 )udto- 3-1fehy L pREnyt322- i sobut yI - 4- (mor phol i no
met hyl - 2H- perdaZ| n- 3-one hydrochl oride Follow ng the
%ﬁ‘%%é’%ﬂ?re%f (Bxanpl e 4,
6- (4-f 1l uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- (nor phol i no) m
ethy 1-2H pyridazin-3-one was reacted to yield the
title conpound as colorless prisns (yield: 92.4%.
WEIHR iy SF0i nt: 215. 4-216.6C 1H NI\/R( 400MHz, DMSO- d6) 6:
0. 94(6H, d, J=6. 6Hz), 2. 19- 2. 30(1H m, 2. 32( 3H, s),3. 21( 2H,
125 BrpPazaysen @8(6H, n), 4.02(2H, d, J=7.3 Hz),
4. 33(2H, brs?r 7. 30(1H, _dd, 390
9. OHz)4 ~Aipgl y#@vwr%ﬁthﬁ 8197 Bbpayp-3-methylphenyl)-2-

isobutyl-2H-pyridazin-3-one hydrochloride
Following the precocedure cf Example 4,
d~dimethylamnincmethyl-6-{4-fluoro-3-methylphenyl)-Z-isobut
vl-2H-pyridazin-3-one was reacted tc yield the title compound
as colorless needles (yield: 97.2%) .
Melting point: 208.5-213.0°C
'H NMR(400MHz, DMSO-dg)8:
0.94(6H, d, J=6.6Hz), 2.19-2.30(1H, m}, 2.32(3H, s), 2.81 (6H,
s), 4.03(2H, 4, J=7.0H=z), 4.30(2H, s}, 7.30(1H, dd, J=8.0,
9.0 Hz), 7.74-7.80(1H, m), 7.85(1H, m), 8.51(1iH, s).

IR(XBr) cmt: 1648, 1608, 1507.

Example 90
Preparation otf
4-W,N-bis{Z2-hydrexvethyl)aminomethyl-6-(4-fluore~3-m
ethylphenyl}-~2-isobutyl-2H-pyridazin-3-one

Following the procedure ¢f Example 1(10),



m, 8.56(1H, brs). IR(KBr) cm1: 2392, 1647, 1607.
Exanpl e 96 Preparation of

4- am nomet hyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 2-i sobut yl
-2H pyri dazi n-3-one 1) Preparation of

6- (4-f 1 uoro- 3- net hyl phenyl 122-i sobut yl - 4- pht hal i m done
t hyl-2H pyridazi n-3-one Follow ng the procedure of
Exanmpl e 24(1),

6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
glox ymet hyl - 2Hp r|da2|n 3-one was reacted to_ yield
hb‘iﬁ]ﬂOéo oﬁ%ﬁh hengl i ght Py Ry o‘%/vr??eté?&wngéu(’%%yb‘?x
93.70) Mel ting p0|nt 181.2-187. 2C 1H NVR(400MHz,
Iﬁiﬁh%%?zﬂOPQSl?@FFn ‘ﬁ“%an%dFﬁFha“%Q%ﬂ¥%?WﬁF?i?ﬁchﬁdto
2.30 (3H, sz 4.07 J=7.3_Hz), 4. 91 S s)
leéalﬂawtaa e gemgopun a%)aﬁi)lght%’Y§f€iHW°é)l yield:'91.5%
7.41-7.46(1H, m, 7.50-7.53(iH, m, 7.76-7.81(2H, lﬂ
A OOR7AG8YSH, GHC s ﬁz(KBr) cm 1: 1720, 1656, 1619

1611. WMass mz: 41 (Vv. 126 2 Preparatlon
4- EmiPriofBt Hyl I8¢ 4-H3uof of 3= fretthylthhghy 1932 3§ob<%n yFZ20

H -pyrlda2|n 3- one
Hz), 2.70(4H, t, J=5.0 Hz), 3.66(44, d, J=5.0 Hz), 3.69(2H

s), 3.91(2H, br), 4.07(2H4, d, 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).

TR (Neat) om™: 3391, 1654, 1371, 1505.

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

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

4 NMR(400MHz, DMSO-dg)é:

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



Fol | owi ng the procedure of Exanple 24(2),

6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobutyl - 4- pht hal i m done
thyl -2H pyridazin-3-one was reacted to yield the
title conpound as a slightly yellow oil (yield:

99.6% . 1H NWVR(400MHz, CDC3%S: 0.98(6H, d, J=6.8 Hz),
1.64(2H, br), 2.30-2.40(1H, m, 2.35(3H, d, J=2.0

Hz), 3.89(2H, d, J=1.2 Hz), 4.07(2H, d, J=7.3 Hz) ,
7.07 (1H, dd J=8.8, 8.8 Hz) , 7.60 (1H, ddd, J=2.1,
498 42{) 764(1Hdd J217'4HZI)’7'67
(1H ), 3J351 ) OV IR )Wl&rﬁﬂz@ 33””7?,2 (489 Pr") 16592 (2H,
1605, 1504. Nhss niz éhﬂ) 97
Préba?a?t%ﬁzbf (2H, s ZH br ,7 30(1H dad, J=9.0,

4- an1noneth¥ (4 quoro 3- et hyl phenyl ) - 2- obu&yl
-ZFﬁﬁyﬁFéa2|n7%15heCﬁ?ﬂréc%r%rlﬂé%Féﬁpoﬁfhg ?Hgi dd,
procedure of Exanpl e

4- a¥n2n<9net7h§7lﬂel(47 fW&rHo 3. met hyl phenyl ) - 2-i sobut yl -
Hp ridazin-3-one was reacted to yield the title

B ngras: ollor €S8 nkkthes (yield: 79.8%. 127

Mel ting point: 217.5-220.5C (dec.) 1H NVR(400MHz,
DVBO- d6) S: 0.93(6H, d, J=6.6 Hz), 2.20-2.30(1H, m,
2.32(3H, d, J=1.7 Hz), 4.01(2H, d, J=2.2 Hz),
BIWIIH°d, J=7.3 Hz), 7.31(1H,

Preparation of
6~ (4-fluoro-3-methylphenyl}-2-isobutyl-4- (piperidino
Jmethyl-2H-pyridazin-3-cne
6-{4-Fluoro-3-methylphenyl)-2-isobutyl-4-
methanesulfeonyloxymethyl-2H-pyridazin-3-cone (80 mg, 0.22
mmol) eandpiperidine (55mg, 0.65mmol) weredissolvedinethanol
(0.5 mL), and the mixture was heated at 80°C for 1 hour under
stirring. Thesolventwasdistilled off under reducedpressure.
The residue was purified by preparative thin-layer
chromatography on silica gel [develcoping solvent:
chloroform/methanol (10/1)] to yield the title compound as a
slightly yellow oil (73 mg, 94.0%).
' NMR(400MHz, CDClj)é&:
0.98(6H, d, J=6.9 Hz), 1.45-1.53(2H, m}, 1.01-1.68(4H, m},
2.28-2.41(iH, m}), 2.36{(3H, d, J=2.0 Hz), 2.47-2.53{4H, m},
3.52{2H, d, J=1.5 H=z), 4.07{(2H, d, J=7.3 Hz), 7.08(1H, dd,

J=8.9, 8.9 Hz), 7.59(1H, ddd, J=1.7, 4.9, 8.2 Hz), 7.65(1lH,



dd, J=9.0, 9.0Hz), 7.75(1H, ddd, J=2.1, 4.9, 9.0Hz),
7.83(1H, dd, J=2.1, 7.4 Hz), 8.28(1H, s). IR(KBr) cm
1. 2960, 2927, 2872, 1656, 1614, 1507. Exanple 98
Preparation of 4-diethyl am nonethyl -6-(4-fl uoro- 3-
met hyl phenyl ) - 2-i sobut yl - 2H29¢yri dazi n- 3-one Fol | ow ng
the procedure of Exanple 9(4),
6- (4-f 1l uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- met hanesul f on
~ylox ynethyl-2H pyridazin-3-one and di et hyl am ne were
reacted to_ . |eId t he t|tIe conpound as a slightly
yelOldow ot 7(y? e? dizlgg 779 ( 1%H ZooMHZ -CDCL13) S:
98(6H d,,J=6.8 Hz), 1.07 t, J=7.1 Hz),
R BT 413(“1H Lo3p, 3535( 3P %L J=1.5 Hz), 2.61(4H, q,
J=7.1 Hz), 60(2H, d, J=1.7 Hz), 4.08(2H, d, J=7.5
¥pys rr7/Zos@fﬂi,(Mol)ol, 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) cm1: 1652, 16009,

1506.. Mass mz: 345(M). 128 Exanple 99 Preparation
Pfample 93

4- di et hyl am nonet hyl - 6- (4-f | uor o- 3- et hyl phenyl ) - 2-
sobut VA**PATBYEPa2f n- 3- one hydrochl oride Fol | owi ng t he

procedure of Exaqgle 4, _
—-fluore methylphenyl) 2-isobutyl-4-(piperidinc

ymethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6-{4-Tluoro-3-methylphenyl)-2-isobutyl-4-{piperidino)methy
1-2H-pyridazin-3-one was reacted to yield the title compound
as slightly yellow prisms (yield: 90.7%).
4 NMR{400MHz, DMSO-dg)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(3H, =),
2.95-3.02(2H, m), 3.36-3.45(1H, m), 4.02(2H, d, J=7.3 Hz),
4.25(2H, 4, J=5.1 Hz), 7.30(1H, dd, J=9.0, 9.0 Hz},
7.75-7.80(1H, m), 7.83-7.87(1H, m), 8.59(1H, s).

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

Example 94
Preparaticn of
6- (4-fluoro-3—-methylphenyl)-2-iscbutyl-4- (morpholino

tmethyl-2H-pyridazin-3-one



4- di et hyl am nonet hyl - 6- (4-f | uor o- 3- et hyl phenyl )-2-iso
buty 1-2H pyridazin-3-one was reacted to yield the
title conpound as slightly yellow needles (yield:
70.10). Melting point: 154.3-157.3C 1H NVR(400MHz,
CDC13)S: 0.92(6H, d, J=6.81ik), 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), 4.26(2H, d,
J=5.6 Hz), 7.30(1H, dd, J=9.0, 9.0 FE) 7.80(1H, ddd,
J=2.0, 4.9, 9.0 Hz), 7.87(1H, dd, J=2. 7.3 Hz),
7. 85( gl lpwing 1 tise ppyocaiyrRBRY Eﬁ?ﬁplﬁz%’g 2491, 1652,
1613, 1507. Exanple 100 Pre aration of
g- (4= %ﬁr%éraﬁ%é%wl |H§€Pﬁ§¥iﬂy‘i)%Wesél(fﬁWlOX
| uor o- 3- et hyl phenyl ) - 2- |sobutyl-2Fprr|daZ|n 3-one
Fot o 118 PHE L pratit r@%@nagﬁﬁp%ohm%)were reacted to
6- (4-fl uoro- 3- et hyl phenyl ) - 2-i sobut yl - 4- met hanesul f 9
m%&d tiypret Ryt QQII”P%‘W(? aéiﬁirlghéﬁéygﬁélOWé)rltl Peyr: P29 1%)
plpera2|necarboxylate were reacted to yield the
tH Mg (4eBMpourneP@s ) &: sl i ghtly yeIIOM/0|I (yleld

97.5% . 1H NVR(400MHz, CDC13)S: 0.98(6H, d. ’%

1. £5E8H5Hs YA, 9588 HAO( M2 BT - 41 13%(@H 2.6 385 A 75 - 0

350(4Ht,J49Hz)3582H 10sz;

(2H=iZ d, 2 936 By I=47 50k (1 5%2%48 Flg Hz)3 98 (an,
.58 (1H

£, J=4.6 Hz), 4.07(2H, d, J=7.3 Hz), 7.09(1H, dd, J=§.8,
8.8 Hz), 7.58(1lH, ddd, J=2.0, 4.9, 8.8 Hz), 7.64(lH, dd,
J=2.0, 7.3 Hz), 7.75(1H, t, J=1.5 Hz).

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

Mass m/z: 359 (M) .

Example 95
Preparation of
6~ (4-flucro-3-methylphenyl)-2-isobutyl-4- (morpholino
imethyl-2H-pyridazin-3-one hydrochloride
Fellowing the procedure of Example 4,
6- (4~flucro-3-methylphenyl} ~2-isobutyl-4-{morpholincimethy
1-2H-pyridazin-3-cne was reacted to yield the title compound
as colorless prisms (yield: 92.4%).
Melting point: 215.4-216.6°C
'H NMR(400MHz, DMSO-dg)6:

0.94(¢E, d, J=6.6Hz), 2.19-2.30(1H, m), 2.32{3H, s}, 3.21(ZH,



ddd, J=2.0, 4.9, 8.9Hz), 7.63(1H, dd, J=2.0, 7.3Hz),
7.75(1H, S). IR(Neat) cm': 1695, 1652, 1608, 1506.
Exanpl e 101 Preparation of

6- (4-fl uoro-3-net hyl phenyl ) - 2-i sobutyl - 4- (1- pi per azi
nyl ) met hyl - 2H pyri dazi n- 3-dage Fol | ow ng the procedure
of Exanpl e 20,

4- (4-tert-butoxycarbonyl -1 -pi perazinyl)nethyl-6-(4-flu
oro- 3- nethylphenyl) - 2-i sobutyl - 2H pyri dazi n- 3 one
was reacted to y eld the title co ound as a

yellaw 0i 12 (yi&1'gH, Tguahtia ath- \f%) I—PNK"/P( 40@%1{ brs)
CDC13) S: 0.98(6H, d, J68HZ_} 47( 1H, 9

2. 28 (48¢ P, T°- 0/ 2P F6{BH, 7 o 437—179# He o) 27 a8 6 1
J49Hz) 297(4H t, J=4.9 Hz), 3.56(2H, d, J=1.4
Hz YV 14 80783 Br9=7. 3 Hz) 7.09(1H, dd, J=8.8, 8.8
FE% 7.58(1H,_ddd, J=2.0 9, 8.8 130 FE) 7.64(1H
B KBy am " 723 5% 16%”/’75%@9—? . J=1.4 Hz). IR(Neat)
cm1: 3308, 1648, 1607, 1506. Mass m z: 358(M).
Exanpl e 102 Preparation of

6- (4-fl uoro- 3- net hyl phenyl ) - 2-i sobutyl -4-(1- pi per azi
PADRES WA - 2H pyri dazi n- 3- one di hydrochl ori de

Preparaticn of
d-aminomethyl-6-(4-fluoro-3-methylphenyl)-2-isobutyl
-2H-pyridazin-3-one
1) Preparation of
6— (4-fluoro-3-methylphenyl)-2-isobutyl-4-phthalimidomet
hyl-2H-pyridazin-3-cne
Following the procedure of Example 24(1),
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 93.7%).
Melting point: 181.2-187.2°C
'"H NMR (400MHz, CDCls)8:
0.98{(6Hd, d, J=¢.6H=z), 2.29-2.40(1H, m), 2.30{(3H, s), 4.07 (2H,
d, J=7.3 Hz), 4.91 (2H, s), 7.01(1H, dd, J=%.0, 8.0 Hz),
7.31(1H, s), 7.41-7.46{1H, m}, 7.50-7.53{1H, m),
7.76-7.81(2H, m), 7.90-7.95(2H, m).
IR(KBr) cm™*: 1720, 1656, 1619, 1611.

Mass m/z: 419(M") .



Fol | owi ng the procedure of Exanple 4,
6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobut yl - 4- ( 1- pi per azi ny
[)me thyl-2H pyridazin-3-one was reacted to yield the
title conpound as pale yellow prisnms (yield: 87.2%.
Melting point: 154.9-158. 0C6 1H NVR(400MHz, DMSO- d6) 6:
0.94(6H, d, J=6.8 Hz), 2.19-2.30(1H, m, 2.32(3H d,
J=1.7 Hz), 3.04(4H, br), 3.71(4H, br), 4.01(2H, d,
J=7.3 Hz), 7.28(1H, dd, J=8.8, 8.8 Hz), 7.76(1H, ddd,
J=2.0, 4.9, 8.8 Hz), 7.83(1H dd, J=2.0, 7.3 Hz),
%?zﬁi(efﬁfaﬁlle? °fR(KBr) cm1 : 1659, 1610, 1504, 1422.
Exanpl e 103 Preparati on of
4- (A-AEerBGEBXy e al boyce g e Rzt RRA et Ky 582 5y I 2H
-di fl uor ophenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one 131 1)
Preﬁéﬁ&?@@ﬁnog ethyl
4- (3, 4-di fl uorophenyl ) - 2- et hoxycar bonyl - 2- hydr oxy- 4- ox
o butFaﬁéa%n%tmeo\ﬁrﬁgeFHéep?%c%aﬁtﬂ%leo? é%énm e 1(3)
-di fl uor oacet ophenone was reacted to vyiel
é.(ﬁ & LUesRpOURRI- s L epate ~y el PRy ol - %whérahmd%%thyl
1H NVR(400MHz, CDC13)6: 1.30(6H, t, J=7.1 Hz),
1§Hnaxgﬂda§}n % TR A3 gfacge fﬁﬂﬁlela tgeﬁnflﬁzyompound
7.24-7.30(1H, , 1.73- $2H

as a slightly yellow oil yle 99.6%) .

'H NMR(400MHz, CDCl3)8:
0.98(6H, d, J=6.8 Hz), 1.64(2H, br), 2.30-2.40G{1H, m),
2.35(3H, d, J=2.0 Hz), 3.89(2H, d, J=1.2 Hz), 4.07(2H, d,
J=7.3Hz), 7.07(1H, dd, J=8.8, €.8 Hz), 7.60(1H, ddd, J=2.1,
4.9, 8.8 Hz), 7.64(1H, dd, J=2.1, 7.4 Hz), 7.67(1H, t, J=1.2
Hz} .

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

Mass m/z: 289 (M").

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

coloriess needles (yield: 739.8%).



| R(Neat) cm 1: 3483, 1740, 1695, 1612. Mass m z:
312(WH20)- 2) Preparation of
4- car boxy- 6- (3, 4-di fl uor ophenyl ) - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(4), ethyl
4- (3, 4-di fl uorophenyl) - 2-etifioxycar bonyl - 2- hydr oxy- 4- ox
obut anoate was reacted to yield the title conpound
as a pale yellow crystalline powder (yield: 88.9%.
3) Preparation of
4- met hoxycar bon dlfluorophenyl) 2H pyri dazi n-
M?ltmmmEPéDFOMﬁzﬁ iﬁ@“bﬁb@eﬁ%ﬁé Jof Exanple 1(5),
4 car boxy- 6- (3, 4-di fl uorophenyl) - 2H pyri dazi n- 3- one
WadMRr 6ARMIEE tBISA-6ktPthe titl e conpound as a pal e

yel l ow crystalline pomder i el d: 85. 8%? 132 1H
XRe 200Kk 5 CPCi 35 61704, D5481T. Dy (LHr 357,331 i
7.53-7. 57(1H m, 7.67-7.73(1H _m, %
11 1570¢ 14,0102, <1 RERBE)Hom 4: 035213, d31%?97 ﬁ?h 716%“1
1659. Mass niz: 266(M) 4) Preparation
6- @3, @'@lph@opﬁﬁﬁeﬁyﬁﬁ (3H; §6But’yk - 4- ﬁe?h8x9@éﬁb8n§ﬁ P

- r|da2|n 3-one Foll owi n the rocedure of Exanple
1(%¥ J=2.1, 7.4 Hz), 8.28¢ % p P

TR(KBr) cm *: 2960, 2927, 2872, 1656, 1614, 1507.

Example 98
Preparation of 4-diethylaminomethyl-6-(4-fluoro-3-
methylphenyl)~2~iscbutyl-2H-pyridazin-3-cne
Fellowing the procedure of Example 9(4),
6- (4-fluoro-3-methylphenyl}-2-isobutyl-4-methanesulfonylex
ymethyl-2H-pyridazin~3~one and diethylamine were reacted to
yield the title compoundas aslightlyyellowoil {yield: 94.7%) .
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.8 Hz), 1.07(éH, ¢, J=7.1Hz), 2.30-2.41(1H,
m), 2.35(3H, d, J=1.5 Hz), 2.61(4H, gq, J=7.1 Hz), 3.60(2H
‘d, J=1.7 Hz), 4.08(24, d, J=7.5 Hz), 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).
R(Neat) cm™': 1652, 1603, 1506.

Mass m/z: 345(M") .



6- (3, 4-di f 1 uor ophenyl ) - 4- net hoxycar bonyl - 2H- pyri dazi n-
3-on e was reacted to yield the title conpound as a
yellow oil (yield: quantitative). 1H NVR(400MHz,
CDC13)6: 0.99(6H, d, J=6.8Hz), 2.30-2.41(IH nm,
3.98(3H, s), 4.13(2H, d, J2F.2Hz), 7.23-7.30(1H m,
7.49-7.55(1H, m, 7.68(1H, ddd, J=2.2, 7.6, 11.1 Hz),
8.20(1H, s). 5) Preparation of

4- car boxy- 6- (3, 4-di fl uor ophenyl ) - 2-i sobutyl - 2H pyri daz
i n-3-one Follow ng the procedure of Exanple 1(7),
B3P 8- §i%f | uor ophenyl ) - 2- i sobut yl - 4- met hoxycar bonyl - 2H
- pyridazin-3-one was reacted to yield the title
conpod#§rasateer otf ess fine-needles (yield: 91.49%.
Melting point: 163.4-163.7C 133 1H NVR(400MHz, ,
CDC13)isdigtp{ HH e tizg ~6 (3 y T 1oz gghylphayyl) —2-1
4.22(2H, d, J=7.4 Hz), 7.27-7.35(1H . n), 7.56-7.62(1H
N, 7SPRULHL- ooy gierz4n-3708e Aicroqpiorigesy(1H, s),
14.05(1H, s). IR(KBr) cm1: 3436, 1737, 1635, 1522,
1434, Fp276ving oZie gOBCCINES SO TR W 6)

Preparation of ,

b-diz thydphlnerophehyi ) (e Hyarex e M ehengobat yi S 2e iy

f ri dazi n- 3- one _
-2H-pyridazin-3-one was reacted to yield the title compound

as slightly yellow needles (yield: 70.1%).

Melting point: 154.3-157.3°C

'H NMR(400MHz, CDCls)8:
0.92(6H, d, J=6.8 Hz), 1.29(e6H, t, J=7.2Hz), 2.20-2.30(1H,
m), 2.32(3H, 4, JF=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, dad, J=2.0, 4.9, 9.0 Hz), 7.87 (14, dd, J=2.0Q,
7.3 Hz), 7.85{1H, t, J=1.5 Hz).

IR(KBr) cm’': 2559, 2491, 1652, 1613, 1507.

Example 100
Preparation of
4~ (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(4-f
lucro-3-methylphenyl)-2-iscbutyi-2H-pyridazin-3-one
Following the procedure cf Example 1(10),
6-{4-fluoro-3-methylphenyl)-2-isobutyl-4-methanesulfonylox

ymethyl-2H-pyridazin-3-one and tert-butyl



Fol | owi ng the procedure of Exanple 1(8),

4- car boxy-6- (3, 4-di fl uorophenyl) - 2-i sobutyl - 2H pyri daz

in-3 -one was reacted to yield the title conpound as

colorless fine-needles (yield: 25.0%. 1H NVR(400MHz,

CDC13)S: 0.99(6H, d, J=6.81#F), 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-di fl uorophenyl)-2-isobutyl -4- nethanes | f ony] oxy

]mplé’(eIW‘IZlQFF%W‘?@élﬂtﬁ @eéﬁef%?:{%%% Hird pFEEeBh € of

nmple 1(9),

@H(@%ddﬁﬂ f07 bIFHEI WeA Ry dPdky ety = 27 S8but yI - 2H p
yrid azin-3-one was reacted to yield the title

@oﬁﬁauﬁﬁoﬁﬁbcéﬁEﬁbé§s flne needl es (yield: 81.40).
134 Melting point: 113.3-113. 4C 1H NVR OON+E

§?56Hod9 éaﬁHZéi 1346 8F1|z)5 22 379 3: 6 %fiHm n‘)2 36

3.18 s), 2H

I=4, ﬂz)7 03 Mé@m .«%ﬂ 9#4290 % %@1 %%Hd ni 70 g8/
(1H, ddd, J=2.2, 7.6,

Hz) - O REKBF) T fH%4f47 7Y d§6f§8 f5292 9&@54 i%%ﬂ

1049, 877. Nhss mz: 372%M Pr e aratlon of
ddd, J=2.0, 4.9, 8.9Hz) H, dd J=2.0, 7.3Hz}, 7.75(1H,

s).

IR (Neat) em™': 1695, 1652, 1608, 1506.

Example 101
Preparation of
6—{4-fluoro-3-methylphenyl)-2-isobutyl-4-(l-piperazi
nylimethyl-2H-pyridazin-3-one
Following the procedure of Example 20,

- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-{4-fluoro-
3-methylphenyl)-2-isobutyl-2H-pyridazin-3-cne was reacted to
yield the title compound as a pale yellow oil (yield:
quantitative).

'y NMR(400MHz, CDCls)&:
0.98(6H, d, J=6.8 Hz), 1.47{1H, br), 2.28-2.40(1H, m),
2.36(3H, 4, J=1.7 Hz), 2.506{(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, 4, J=7.3 Hz},

7.09(1H, da¢, J=8.8, 8.8 Hz), 7.58(1H, ddd, J=2.0, 4.9, 8.8

J’



4- (4-tert-butoxycarbonyl -1 -pi perazinyl)nethyl-6-(3,4-d
i fluorophenyl)-2-isobutyl-2H pyri dazi n- 3-one
Fol | owi ng the procedure of Exanple 1(10),
6- (3, 4-di fl uor ophenyl) - 2-i sobut yl - 4- net hanesul f onyl oxy
meth yl-2H pyridazi n-3-ona3and tert-butyl
| - pi perazi necarboxylate were reacted to yield the
title conpound as a yellow oil (yield: 85.5%. 1H
NVR(400MHz, CDC13)8: 0. 98 (6H, d, J=6 . 6 Hz) , 1.47
(9H, s) , 2.28-2.38 (1H, rr% 2.52 (4H, t, J=4.7 Hz),
3. BiE0aHT - 69 5y ddaply? -8, 58(2HiZ)g) T-450%(, 21, J=1.4 Hz).
d, J=7.2Hz),7.21-7.29 1H,n1 7.50-7.55(1H, m, 7.
Ealieary( £h, ¢ 087, ¥644H, 1e07 J2B06 -Hz) . Exanpl e 104
Preparation of 135
a3 W-zdi PPt ophenyl ) - 2-i sobut yl - 4- ( 1- pi perazi nyl ) m
et hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol | owi ng the
procedure of Exanple 2,
4- (4-tert-butoxycarbonyl -1 -pi perazinyl)nethyl-6-(3,4-d
Ffanpleorldphenyl ) -2-isobutyl - 2H pyri dazi n- 3- one was
reacted to yield the title conpound as a white solid
(yi el §repergsgon i ting point: 182.5-186.0C 'H
NVR(400M#z, DMBSO d6)6: 0.94 (6H, d, J=6. 6 Hz) , 2
. 22- 28334t iHomy 3 ne bty lphpny bt )2 1 B30 V4K (1tpipsmal
Hz), 3.90(2H, s), 4.02(2H, d, J=7.1 Hz), 7.52(1H
nylimethyl-2H-pyridazin-3-one dihydrochloride

Following the procedure of Example 4,
6- (4-fluoro-3-methylphenyl)-2-iscbutyl-4-(l-piperazinyl}me
thyl~-2H-pyridazin-3-one was reacted to yield the Litle compound
as pale yeliow prisms {(yield: 87.2%).
Melting point: 154.5-158.C°C
'H NMR (400MHz, DMSO-dg)8:
0.94(6H, d, J=6.8 Hz), 2.1%-2.30(1H, m), 2.32(3H, d, J=1.7
Hz), 3.04(4H, br), 3.71{(4H, br), 4.01(2H, d, J=7.3 Hz),
7.28(1H, dd, J=8.8, 8.8 Hz), 7.76(1H, ddd, J=2.0, 4.9, 8.8
Hz), 7.83{(1H, dd, J=2.0, 7.3 Hz), B8.40(1H, brs).

TR{KBr) cm™': 1659, 1610, 1504, 1422.

Example 103
Preparation of
4-{4d-tert-butoxycarbonyl-l-piperazinyl)methyl-6-(3,4

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



ddd, j=8.6, 8.6, 10.5 Hz), 7.73-7.78(1H, m, 7.90(1H
ddd, J=2.2, 8.0, 11.7 Hz), 8.20(1H, s). IR(KBr) cm:
1656, 1609, 1522, 1436, 1276, 1112. WMass niz: 362(M)
Exanpl e 105 Preparation of

6- (3, 4-di fl uorophenyl ) -2-i88butyl - 4- (4-net hyl -1 - pi pe
razi nyl ) met hyl - 2H pyri dazi n- 3-one Fol |l owi ng t he
procedure of Exanple 1(10),

6- (3, 4-di fl uor ophenyl) - 2-i sobut yl - 4- net hanesul f onyl oxy
meth vyl -2H pyridazin-3-one and 1-nethyl pi perazi ne
her&geaétdant of §¥d the title conpound as a yel | ow
oil (yield: 79.1% "H NN@%@OON+E CDC13)S: 136 0.98
(6H~ é3 %F@%féuP§?pheQY% 27 e3GOFYFRTRyTY L 7@1d€§H¥‘§70§0
2.55 (4H, br) 2.63(4H, br), 3.58(2H, s), 4.07(2H, d,

J= 7b%F4%2ﬁ
7.22-7.29(1H, m, 7. 57(1H m, 7. 64-7. 72S1H nm,7.74(1

H, S)FOléﬁahﬁgetﬁ?)@rqﬁ@é‘ﬁéFaPFoﬁ;ﬁ%Tp e 1(3

6- (3, 4-di fl uorophenyl)-2-isobutyl-4-(4-nmethyl-I|-p
YaA n;ﬂl)fﬁféﬁﬁ9PC?‘[—PF§§ﬁﬂod“§zWﬁ53r%ﬁ‘ét%‘il rﬁiﬁrY&@HIdoFPﬁetltle
Fol | owi ng the procedure of Exanp
QPWE?“&dd@ﬁIéoP%b%éﬁyﬂ¥m2°ﬂ§06Mf?1d4 %M‘%ﬁthyl-l-plpera
zi ny I)nethyI-ZFLpgrldaZ|n 3-one was reacted to yield
HhEMRi(gP@Miz, CDCls)

1.30(68, t, J=7.1 Hz), 3.78(2H, s}, 4.22(1H, s}, 4.31{4H,
g, 4=7.1 BHz), 7.24-7.30(1H, m), 7.73-7.82(2ZH, m}.

TR (Neat) cm': 3483, 1740, 1695, 1612.

Mass m/z: 312 (M'-H,0).

2} Preparation of
4-carboxy-6- (3, 4-difluorophenyl)-2H-pyridazin-3-one

Following the procedure of Example 1{4), ethyl
4-(3,4-difluocrophenyl)-2-ethoxycarbonyl-2-hydroxy-4-oxcbut
anoate was reacted to yield the title compound as a pale yellow

crystalline powder (yield: 88.9%).

3} Preparation of
4-methoxycarbonyl=-6- (3, 4-difluocrophenyl}-2H-pyridazin-3
-one

Following the prcocedure of Example 1(3),
d-carboxy-6-{3,4-difluorcphenyl)-ZH-pyridazin-3-one was
reacted to yield the title compound as a pale yellowcrystalline

powder (yield: 85.8%).



conpound as a colorless crystalline powder (yield:
70.30). Melting point: 242.5-243.4C 'H NVR(400MHz,
DMSO-d6) 6: 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=7.18%), 7.52 (1H, ddd, J=8.86,
8.6, 10.5 Hz), 7.72-7.77(1H, m, 7.89(1H, ddd, J=2.2,
7.9, 11.7 Hz), 8.12(1H, s). IR(KBr) cm 1: 1652, 1607,
1522, 1435, 1278. Mass mlz: 376(M) Exanple 107
freparation of 137
4L NMRHBP 8YIpz hydhdeyet hyl ) ami nomet hyl - 6- (3, 4-di fl uoro
phenyl ) - 2- |sobutyl ZFprrldaZ|n 3 one Fol | owi ng t he
précé’édﬁe of) Exariple -BE1dY, ™, 7.53-7.57(1H, m),
3,4-difl uorophenyl) - 2- |sobut 4- met hanesul f onyl oxy
met’h 67y - 2R PYr iWazitn23-{dHe ahd H%é@ﬁéﬁolﬁﬁ?ne wer e

reacted to yield the title conpound as a yellow oil

1§/ ors. 8@?231FI3F\W430W42 16Gbec13§%?- 0. 97(6H, d,
J=6.6 Hz), 2.25-2.38(1H, ), 2.70(4H, br),
Péafewa/zmeéﬁl M-, 4.06(2H, d, J=7.4Hz), 7.15-7.25(1H,
m, 7.54-7.58(1H, n), 7.67-7.73(1H m, 7.88(1H s).
@kdﬁ%ﬁ@ff@SonF?%paratlon of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl -6- (3, 4-di fl uoro
6 (3,4-diflucrophenyl)-2-iscbutyl-4-met oxycarbonyl ZH-

pyridazin-3-one
Following the procedure of Example 1(6),
6-(3,4-difluorophenyl)-4-methoxycarboenyl-2H-pyridazin-3-on

e was reacted to yield the title compound as a yellowoil (yield:

guantitative} .

'H NMR(400MHz, CDCls)$:
0.99(6H, d, J=6.8Hz),2.30-2.41(1H, m), 3.98(34, s), 4.13(2ZH,
d, J=7.2Hz), 7.23~-7.30{(1H, m), 7.49-7.55(1H, m), 7.68 (1H,
ddd, J=2.2, 7.6, 11.1 Hz), 8.20(1H, s).

5) Preparation of
4-carboxy-6-{3,4-difluorophenyl)-2-isobutyl-2H-pyridazi
n-3-cne

Following the procedure of Example 1(7),
6-{3,4-difluorophenyl)-2-isobutyl-4-methoxycarbonyl-2H-
pyridazin-3-one was reacted to yield the title compound as

colorless fine-needles (yield: 91.4%).

Melting point: 163.4-163.7°C



phenyl ) -2-isobutyl - 2H pyri dazi n- 3- one hydrochl ori de
Fol | ow ng the procedure of Exanple 4,

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3, 4-di f | uor oph
enyl -2-isobutyl-2H pyridazin-3-one was reacted to
yield the title conpound assa white solid (yield:
70.3% . Melting point: 127.5-128.3C 1H NVR(400MHz,
DVS06) S: 0.95(6H, d, J=6.8 Hz), 2.23-2.34(1H m,
3.35(4H, t, J=5.1 Hz), 3.84(4H, t, J=5.1Hz), 4.05(2H,
d, J=7.1Hz), 4.45(2H, s), 7.54(1H, odd, J=8.6, 8.6,
U0 MYRMAPOMTZ 762001810 1H, n), 138 7. 93(1H, ddd, J=2.2,
7.8, 12.0 Hz), 8.53(1H, s). IR(KBr) cm1l: 1653, 1604,
1521.021(437,4:1978: 6 Bhss 2 mPz72 363(W-HRO) ‘ExXarple 4.09-7-4
Preparation of

6- (&)4-1di2f e ophdryl ) T L24diméHyHam ndnet hitl.- dd.sbtru 4
tyl -2H pyri dazi n- 3-one Foll owi ng the procedure of
Exangsl el¥7,2 Hz), 8.62(1H, s), 14.05(1H, s).

6- (3, 4-di f] uorophenyl) - 2-i sobut yl - 4- net hanesul f onyl oxy
hetEBrly e Pysitdazi bl 3- b waS 2Peadt 88, t b2 Vi-elld Phetl6.
title compound as a yellowoil (yield: 85.5%. 1H

VR, 400VHZ08EHC313) S: 0. 98(6H, d, J=6.6Hz),
2.29-2.40(1H, M, 2.35(6H, s), 3.50(2H, s), 4.07(2H,

o DespagpEron7090-7.30(1H, m), 7.53-7.60(1H

6-{3,4-difluocrophenyl) -4-hydroxymethyl-2-isobutyl-ZH-py
ridazin-3-cne
Following the procedure of Example 1(8}),
d-carboxy-6-(3,4~difluorophenyl)-2-isobutyl-2H-pyridazin-3
-one was reacted to yield the title compcund as cclorless
fine-needles (yield: 25.0%).
'H NMR({400MHz, CDCls)8:
0.99(6H, d, J=6.8 Hz), 2.29-2.3%(1H, m), 2.926(1H, t, J=5.9
Hz), 4.08(2H, d, J=7.4 Hz), 4.72(2H, dd, J=1.2, 3.8 Hz),
7.22-7.28(1H, m), 7.51-7.55(1H, m), 7.64-7.71L(2H, m]}.
7} Preparation of
6~ {3,4-diflucrophenyl) -2-isobutyl-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
6—(3,4—difluo£ophenyl)—4—hydroxymethyl—2—isobutyl*ZH_pyrid
azin-3-one was reacted to yield the title compound as colorless

fine-needles (yield: 81.4%).



m, 7.67-7.73(1H, n), 7.74(1H, s). Exanple 110

Preparati on of

6- (3, 4-di fl uor ophenyl) - 4- di net hyl am nonet hyl - 2-i sobu

tyl - 2H pyri dazi n- 3-one hydrochl ori de Followi ng the

procedure of Exanple 4, 134

6- (3, 4-di fl uorophenyl) - 4-di net hyl am nonet hyl - 2-i sobuty

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

conpound as 139 slightly yellow fl akes (yield:

85. 90) . N@Itin% poi nt: 226.5-227.7C 1H NVR(400MHz,

PREO- B ing 96 1 g6k 13- 4J56.8 Hz) , 2.23-2.34 (1H m
2.81 (6H, s) , 4.05 (2H, d, J=7.1 Hz), 4.28(2H, s),

T SWRJddOMy 8. HCB) F: 10. 5 Hz) 7. 76 7. 81 (1H n) ;

7.93 (1H, ddd, J=2 2 7. Hz) (I

s) .0 I9R(IKBr V- rP 16 H2548; 271622)740 ﬂ@zgl f4é? 311»2%8 10181@JH

Mass mz: 321(M) Exanple 111 Preparation of

A- @i Aofret A )-65¢ 28 421 £} udT opfhéiwyl )1‘22%70&& W 28-p

yridazin-3-one 1) Preparation of et

4- (7254 Glﬁﬁubﬂ0®heﬁyﬁgﬁ@té¥ﬁb%y8a?b8n911% hydrokylutidk

o butanoate
t, J=1.4 Hz).

IR(KBr) cm™': 3447, 1656, 1613, 1522, 1354, 1167, 1049, 877.

Mass m/z: 372 (M)

8) Preparation of
4-{4-tert-butoxycarbonyl-l-piperazinyl)imethyl-6-(3, 4-di
fluorophenyl) -2-isobutyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
6-(3,4-difluorophenyl}-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate
were reacted to yield the title compound as a yellow oil {yield:

85.5%) .

'H NMR{400MHz, CDCls)d:

0.98 (6H, d, J=6.6Hz), 1.47(%H, 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,

my, 7.76{1H, d, J=1.0 Hz).

Example 104

Preparation of



Fol | owi ng the procedure of Exanple 1(3),

2', 4" -difluoroacet ophenone was reacted to yield the

title conpound as a pale yellow oil (yield: 76.8%.

1H NVR(400MHz, CDC13)S: 1.30(6H, t, J=7.1 Hz),

3.81(2H, d, J=3.4 Hz), 4.18%lH s), 4.30(4H ¢, J=7.1

Hz), 6.90(1H, ddd, J=2.4, 8.5, 10.0 Hz),

6.94-7.00(IH, m, 7.94(IH ddd, J=6.6, 8.5 8.5 Hz).

140 I R( I\Ieat) cm 1: 3491, 1743 1692, 1612. Mass m z:

312(M -H20 2) Preparation

4- car oy« 6= zﬂthu Cfah?&y&ﬁﬁéngﬁ?bwlpw daziRe 5o ti®

Fol | owi ng_t he procedure of Exanple 1%% et hyl

4- (2, BFBVET GOTOPRERA YL 2: 8Pﬁo%§€ﬁW68 9 Oﬁlﬂidroxy 4- ox

obut anoate was reacted to |eId the title conpound

as a E&IléOVéP‘FoWe (ﬁ%@&iulrﬁn% pORIEH S yirel d: 95. 20) .
Preparation o

%* (o 5 Ppaammﬁmol-é "RePREXGERF SRR A Py 1 HaZi -
-one Followi ng the procedure of Exanple 1( Q%i

%%ﬁ&m@%y 6- &?O}ﬂu"dﬁf]ﬂ SPEPhERTEY = %wrb%/w%%%t ohgleld

was reacted to yield the title conpound as a Pale

Y 1T ler FeTaPFithets ﬁoO@éFe(fiP%%‘a (gie Isby 721 P

NVR(400MHz, CDC13) S:

P@@(tamgspoenge(llwo%lffﬁ—@ 4,8.8, 10.1Hz), 6. 99-7. 04

(1H,
4 NMR{400MHz, DMSO-dgs)8:

0.94(6H,d, J=6.6Hz),2.22-2.33(1H,m), 3.11(4H, br), 3.30 (4H,
t, J=5.1 H=z), 3.90(2H, s), 4.02(2H, d, J=7.1 Hz), 7.52(1H,
ddd, J=8.¢, 8.6, 10.5 Hz), 7.73~-7.78(1H, m), 7.90(1H, ddd,
Jg=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-pipe

razinyl}methyl-2H-pyridazin-3-one

Following the procedure cof Example 1(10),
6-(3,4-difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yv1l-2H-pyridazin-3-one and l-methylpiperazine were reacted ﬁo

yield the title compound as a yellow oil (yield: 79.1%).

'H NMR{400MHz, CDCls3)d:



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) cm1: 3217, 3148,
1721, 1673, 1611. Mass niz: 266(M+). 4) Preparation
of

6- (2, 4-di fl uorophenyl ) - 2-i sisbut yl - 4- net hoxycar bonyl - 2H
- pyridazin-3-one 141 Follow ng the procedure of
Exanmpl e 1(6),

6- (2, 4-di f 1 uor ophenyl ) - 4- net hoxycar bonyl - 2H pyri dazi n-
3-on e was reacted to gield the title conpound as a
pal & Sfel9Hew. dik - 8 Fyi efd: 88&:%%/63%H’Ifl-)lrl\al\/ﬁ(‘l4g8|\/ﬂi; 2.55(4H,
CDC13) S: 0.99(6H, d,

J=6BHz ¥ ; 93 28,2042 ( 1H,39 (231 97(3M,-&Y (481227 - 41, Hz)
J=7.3Hz), 6.94(1H,ddd, J=2.4,8.8, 11.2Hz),

6. 98-22-04RPHLIH. 1), 7 2073(-PA,(18dd) » D=63,- 76.(35. B} 8/ HA (11,
8.18(1H, d, J=2.0 Hz). IR(Neat) cm1l: 1755, 1748,
1668,- 1620, 1506. Mass miz: 322(M+). 5) Preparation
of

4- car boxy-6- (2, 4-di fl uorophenyl) - 2-i sobutyl - 2H pyri daz
i n-3-one Follow ng the procedure of Exanple 1(7),
Bxempe ke di%9 uor ophenyl ) - 2-i sobut yl - 4- met hoxycar bonyl - 2H
- pyridazin-3-one was reacted to yield the title
ConpOLﬁﬁfR%§atlon of

6- (3, 4-difluorophenyl)-2-iscobutyl-4-(4-methyl-1-pipe
razinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6-({3,4-difluorophenyl)-2-isobutyl-4- (4-methyl-l-piperaziny
lymethyl-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-dg)8:
0.94(6H, d, J=6.8Hz),2.22-2.33(1H, m}, 2.77 (34, s}, 3.11(4H,
br), 3.34{4H, br), 3.84(2H, s), 4.02(2H, d, J=7.1Hz), 7.52 {1H,
ddd, J=8.6, 8.6, 10.5 Hz), 7.72-7.77(1H#, m), 7.8%(1H, ddd,
J=2.2, 7.9, 11.7 Hz), 6.12(1H, s).
IR(KBr) cm ‘: 1652, 1607, 1522, 1435, 1278.

Mass m/z: 2376 (M)

Example 107

Preparation of



slightly yellow needles (yield: 92.7%. Melting point:
126.5-128.2C 1H NWVR(400MHz, CDC13)S:. 1.02(6H, d,

J=6.6 Hz), 2.31-2.43(1H, m, 4.22(2H, d, J=7.6 Hz),
6.96-7.07(2H, m, 7.74(1H, ddd, J=6.3, 6.3, 8.8 Hz),
8.61(1H, d, J=2.2 Hz), 14.02({1H, s). IR(KBr) cm 1:
1739, 1636, 1618, 1573, 1465. 142 WNMass niz: 308(M).
6) Preparation of

6- (2, 4-di fl uorophenyl ) - 4- hydr oxynet hyl - 2-i sobutyl - 2Hp
y ridazin-3-one Foll ow n% t he procedure of Exanple
1(8), 4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3,4-difluoro
4- car boxy-6- (2, 4-di fl uorophenyl)-2-isobutyl - 2H pyri daz
i n-3 ReHylwas i eekted 1990 ywerderhe 1% compound as
a pale yellow oil (yield: 45.0%. 1H NVR(400MHz,
CcDC13)®llowagpeH e Y FEslvg eHRY, Epanyle UGM™IH, n),
3.15(1H, t, J=6.1 Hz), 4.08(2H, d, J=7.3 Hzf),

- 6)( 21l fdgorgehenylls. 4 9Pt ys -3 Hrarpfi L Lyny 1 gxymeth
8.8, 11.2 Hz), 6.96-7.02(1H, m, 7.61-7.63(1H,

. Hz) . . m).,.
yl7A g rigeging3eone agdgiieghgnppyningRrreat peehed to vield
3412, 1652, 1620, 1507. WMass mz: 294 M). 7)
t@@d@ﬁdﬁj@ﬁm@pund as a yellew oil {yiela: 5.8%).

6- (2, 4-di fl uorophenyl) - 2-i sobut yl - 4- net hanesul f onyl oxy
' NMR (400MHz, CDCls)o:
0.97(6H, d, J=6.6 Hz), 2.25-2.38(1H, m), 2.70(4H, br),
3.64-3.70(6H, m}, 4.06(2H, d, J=7.4Hz), 7.15-7.25(1H, m),

7.54-7.58(1H, m), 7.67-7.73{(iH, m), 7.88(1H, s).

Example 108
Preparation of
4~N,N-bis (2-hydroxyethyl)aminomethyl-6-(3, 4-difluoro
phényl)—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-iscbutyl-2H-pyridazin-3-one was reacted toyield the title
compound as a white solid (yield: 70.3%).
Melting point: 127.5-128.3°C
'H NMR (400MHz, DMSOg)5:
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, &, J=5.1Hz), 4.05{2H, d, J=7.1Hz}, 4.45(ZH,

s), 7.54{1H, ddd, J=8.6, 8.6, 10.5 Hz), 7.76-7.81(1H, m),



et hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of
Exanple 1(9),

6- (2, 3-di fl uorophenyl) - 4- hydr oxynet hyl - 2-i sobut yl - 2H
pyri dazin-3-one was reacted to yield the title
conmpound as col orl ess needBgs (yield: 96.3%. Melting
point: 86.7-88.6C 1H NVR(400MHz, CDC13)3: 143
0.99(6H, d, J=6. 8Hz), 2. 26-2. 39(1H, M, 3. 16(3H, a), 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, 11.2 Hz), 6.97-7.03(1H ng, 7.71(1H, ddd,
J=6-33 (813, ddR. g=Pp3, 7787312 Go{zH, 803 (3R(RBr) cm 1:
1659, 1612, 1508, 1359, 1166. Mass mz: 372(M). 8)
Br eftation dfbo3, 1604, 1521, 1437, 1275.

6- (2, 4-di f.| uor pphenyl ) -2-isobutyl - 4-pht hal i m donet hyl -
s i ¢&2ilM-31:8he Fol | owi ng the procedure of
Exanmpl e 24(1),

6- (2, 4-di fl uor ophenyl) - 2-i sobut yl - 4- net hanesul f onyl oxy
meth yl-2H pyridazin-3-one was reacted to yield the
Y3 scdffound as col orl ess needles (yield: 91.1%.
Mel ting point: 152, 3-155.6C 1H NMR(400MHz, CDC13)6:

0. 98( 6HeParagign6tz), 2.28-2.39(1H, nm), 4.07(2H, d,

J=7.3 Hz), 4.89(2H, d, J=1.0 Hz), 6.83(1H, odd,
J:2_4ﬁ—838§—41f%porophenyl)—4—d1methylam1nomethyl—2—1sobu

tyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6-(3,4~diflucrophenyl)-2-isobutyl-4-methanesulionylexymeth
yl-2H-pyridazin-3-one was reacted to yield the title compound
as a vellow oil (yield: 85.5%).
'H NMR{400MHz, CDCls):
0.98(6H, d, J=6.6H=z), 2.29-2.40{1H, m), 2.35(6H, s), 3.50(2H,
s), 4.07(2K, d, J=7.4H=z), 7.20-7.30(1H, m), 7.5%3-7.6CG(1H,

m), 7.67-7.73(1H, m), 7.74(1H, s).

Example 110
Preparation of
6-(3,4-difluorophenyl)-4-dimethylaminomethyl-2-isobu
tyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

6— (3, 4-difluorophenyl)-4-dimethylaminomethyl-2-isobutyl-2H

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



Hz), 6.91-6. 97(1H, m,7.27-7.31(1H, n) , 7.66(1H, ddd,
J=6. 3, 6.3, 8.8 Hz), 7.74-7.80(2H, nm), 7.86-7.94(2H,
m. IR(KBr) cm1: 1773, 1720, 1650, 1617, 1509, 1418,
1389. WMass mz: 423(M). 9) Preparation of

4- am nomet hyl - 6- (2, 4-di f1 uasdphenyl ) - 2-i sobut yl - 2H pyr
i dazin-3-one 144 Follow ng the procedure of Exanple
24(2),

2-isobutyl-6-(2, 4-difluorophenyl)-4-phthalimdonet hyl -
2H pyridazin-3-one was reacted to yield the title
Torpound Y8d1av ekt | Y iveld owPorf’ (yiel d: 98.4% . 1H
NVR(400MHz, CDC13)6: 0.98(6H, d, J=6.8 Hz), 1.66(2H,
Wedtirg 2oipta1R3f; 527 3C87(2H, s), 4.08(2H, d, J=7.3
Hz), 6.92(1H, ddd, J=2.4, 8.8, 11.2 Hz),

B OMRZAOOYHEH, BYSC-FebB{ 1H, t, J=1.1 Hz), 7.71(1H
ddd, J=6.3, 6.3, 8.8 Fkg. | R(Neat) cm': 3381, 3307,
1652 9616114, §5688 Hz Mads2 143 2B M) 2 - BXahpl &) 14205 (2H,
Preparation of

4- s hofret HA)-64 ¢ 28 425 B1) uot ophieldyd ) 128 § SoBut yI -1 7/
yri dazi n- 3-one hydrochl ori de Foll owi ng the grocedure
of 7EX&AnPl8141H, mf, 7.93(1H, ddd, J=2.2, 7.5, 12.0Hz}, 8.57 (1H,

4- am nomet hyl - 6- (2, 4-di f1 uor ophenyl ) - 2-i sobut yl - 2H pyr
i d&Z -
IR(KBr) cm™': 1648, 1607, 1525, 1437, 1288, 1112.

Mass m/z: 321 (M%)

Example 111
Preparation of
4-aminomethyl~6- (2, 4-difluorophenyl)-2-isobutyl-2H-p
yridazin-2-one
1) Preparation of ethyl
4—(2,4—difluorophenyl)—2—ethoxycarbonyl—2—hydroxyf4—oxo
butancate
Following the procedure of Example 1(3),
27 ,4" -difluorocacetophenone was reacted to yield the title
compound as a pale yellow oll {(yield: 76.8%).
*H NMR(400MHz, CDCl;)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)}, ©.9%0(1H, ddd, J=2.4, B.3, 10.0 Hz),

6.94-7.00(1H, m), 7.94(1H, ddd, J=6.6, 8.5, 8.5 Hz).



in-3-one was reacted to yield the title conpound as
slightly vyellow needles (yield: 94.9%. MlIlting
point: 161.4-163.9C 1H NVR(400MHz, DMSO- d6) 6:
0.93(6H,d, J=6.8Hz), 2.18-2.

34(1H, M, 4.01(2H,a), 4. 02(2Hs0 d, j=7.3 Hz),
7.24-7.31(1H, m, 7.46(1H, ddd, J=2.4, 8.8, 145 11.5
Hz), 7.76(1H, ddd, J=6.3, 6.3, 8.8 Hz), 7.95(1H, s).

| R(CKBr) cm1: 1652 1616, 1597, 1509. Exanple 113
Prepar ati on,

%R( o) dFﬂIuoﬁéﬁHen}F§3ﬂ-%ﬁQ%etHﬁP§n1nonethyl 2-i sobu
yI-ZFprrldazln 3-one Follow ng the procedure of

¥§§ﬁnﬂ4§ 17312 (M'-Hz0 )

6- (2, 4-di fl uorophenyl)-2-i sobutyl - 4- met hanesul f onyl oxy

%bt?FeHﬂfﬁQHDEy@ dazi n-3-one was reacted to yield the
title conpound as a slightly yeIIOM/0|I yi el d:

94. 4992 TOPHYNOR( 40HMLEL L CBCEEFEY 107 98 1 6H; acFan36°n%
Hz) , 2.27-2.38 (1H, m , 2.34 (6H, s) (2H, d,
J=1. 5Elqzl)lowanfe)ﬂlwp@fl@ﬁﬂ?%@ﬁéﬁ@@@lﬁ fdaahy%] 2 4,
8.8, 11.2 Hz), 6.95-7.01(1H, m, 7.70(1H, 1t,

4292, A-FiFipeFpriuery L )26, hOGYSarIBO%YJHz% hyﬁﬁeﬁéaﬁy%ﬂ?“

1: 1652, 1612, 1508. Mass mz: 321(M-). Exanple 114
anoate was reacted to yield the title compound as a pale yellow

crystalline powder (yield: 95.2%).

3) Preparation of
6-(2,4-difluorophenyl)-4-methoxycarbonyl-2H-pyridazin-3
~0ne

Following the procedure of Example 1(3),
4-carbeoxy-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, CDCl;)3:
3.99(3H, s), 6.96(1H, ddd, J=2.4, 8.8, 10.1Hz}, 6.92-7.04 (1H,
m), 7.77{14, 4dd, J=6.3, 8.8, 8.8 Hz), 8.30(1H, d, J=2.0
Hz}, 12.05(1H, br).

R(KBr} cm™': 3217, 3148, 1721, 1673, 161l.

Mass m/z: 266 (M) .

4}y Preparatiocn of
6-(2,4-difluorophenyl) -2-iscbutyl-4-methoxycarbonyl-2H-

pyridazin-3-one



Preparation of

6- (2, 4-di fl uorophenyl) - 4-di nmet hyl am nonet hyl - 2-i sobu
tyl - 2H pyri dazi n- 3-one hydrochl ori de Foll owi ng the
procedure of Exanple 4, 146

6- (2, 4-di fl uorophenyl) - 4- ditaet hyl am nonet hyl - 2-i sobuty
| -2H -pyridazin-3-one was reacted to yield the title

compound as pale yellow prisns (yield: 89.8%.

Melting point: 170.1-173.5C 1H NVR(400MHz, DMSO- d6) S:
0.94(6H, d, .

J=6. 8HA) 12v189 2ty (RIg Rt egOE 6 aYR e 032, d, J=7.3
Hz), 4.30(2H, s), 7.25-7.31(1H, rr% 7.45(1H, ddd,

§=92 44~ g oY ppDOp) | - gt PRY Cagaon Y e (3 pYE 1gazgng3-on
Hz). 8.15(1H, d, J=1.7 Hz), IR(KBr) cm1: 1648, 1612,
3873 re53%ed texaiple 1855 PricparapPuie 6 & pale yellow oll
4-di et hyl am nomet hyl - 6- (2, 4-di f1 uor ophenyl ) - 2-i sobut
Y19k p\¥4i-8&2i n- 3- one Fol | owi ng the procedure of

Exanpl e 9(4),

BL (DIR448PFRTOr@Henl ) - 2- i sobut yI - 4- met hanesul f onyl oxy
nmeth vyl -2H pyridazi n-3-one and di ethyl am ne were

r edbt?d 6Ho dy %1% © HHe 4147 -d8rpBuRd - as °d (pal &' yél-Hew?H:
oil (yield: quantitative) 1H NI\/R(84OOI\/HZ, CDClSS) S

0. 98(6H,- 3diz)3=%6.¢ Yy A, 06(6H, & B/ J472F134e)6- 26-7. 04 (1H,

2.27-2.39(1H,
m), 7.73{lH, ddd, J=¢.3, 6.3, 8.8 Bz), 8.18(1H, 4, J=2.0

Hz) .

IR (Neat) cm *: 1755, 1748, 1668, 1620, 1506.

Mass m/z: 322 (M) .

5) Preparation of
d~carboxy-6-{(2,4-diflucrophenyl)-2-iscbhutyl-ZH-pyridazi
n-3-one

following the procedure of Example 1(7),
6-{(2,4-difluorophenyl)-2-iscbutyl-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, CDCls3)3:
1.02(6H, d, J=6.6 Hz), 2.31-2.43(1H, m), 4.22(2H, d, J=7.6
Hz), 6.96-7.07{24, m), 7.74(1H, ddd, J=¢.3, 6.3, 8.8 Hz},
8.61(1H, d, J=2.2 Hz}, 14.02(1iH, s).

IR(KBr) cm': 1739, 1636, 1618, 1573,71465.



M, 2.59(4H, q, J=7.1 Hz), 3.59(2H d,

J=1.7 Hz),
4.07(2H, d,J=7.3Hz),6.92(1H, ddd, J=2.4, 8.8
J

11.2Hz),6.95-7.01(1H, m, 7. 72(1H ddd, =6. 3, 6.3,
8.8 Hz), 7.83(1H, td, J=1.5, 147 2.9 Hz). |R(Neat)
cml: 1656, 1613, 1508. WMasz mz: 349(W. Exanple 116

Preparati on of
4- di et hyl ami nonet hyl - 6- (2, 4-di f |1 uor ophenyl ) - 2-i sobut
yl - 2H pyri dazi n- 3-one hydrochl ori de Foll ow ng the
rocedure of Exanpl e 4,

3 etifyl affiBiet hyl - 6- (2, 4-di f | uor ophenyl ) - 2-i sobut yl
-2H pyridazin-3-one was reacted to yield the title
toripfolitid 24s °Pc8For | ess needl es (yiel d: 80. 9@@ Mel ti ng
point: 128.9-131.7C 1H NVR(400MHz, DMSO d6) 6
0. 97 BH,4-ditiugrgohpyylic W@moxvmegwlzzﬂﬂobutyl ZH-py
2.18-2.29(1H, nm, 3.10-3.23(4H, m, 4.03(2H, d, J=7.3
m)rldﬁzzglcéﬁona J=5. 4 Hz) , 7 .28 (1H, ddd, J=2. 2
, 8.8, 8. 2 7.45 (1H, ddd, J=2 .2, 8. 8, 8. 8
Hz) : FPléSEWFl‘F-I kcl_)%l(:Pr‘%]}@é?h“fs og. bgamgle 1g8py) | 8. 24

d, J=1.5 Hz). Exanple 117 Preparation of
%W%Ys(éz %yar%k%tqmp}lsﬁwﬁbﬁ%rhwmew(lﬁiﬁ BrFidefor-3

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

oil (yield: 45.0%).

'H NMR(400MHz, CDCls)5:
0.98(0oH, d, J=6.8 Hz), 2.27-2.40(1H, m), 3.15(1H, t, J=¢.1
Hz), 4.08(2H, ¢, J=7.3 Hz}), 4.69(2H, dd, J=1.2, &.1 Hz},
6.93(iH, ddd, J=2.4, 8.8, 11.2 Hz), 6.96-7.02(1lH, m),
7.01-7.63(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-diflucrophenyl)-2-isobutyl-4-methanesulfonyloxym
ethyl-2H-pyridazin-3-one

Following the procedure of Example 1(2),
6-{2,3-difluorophenyl)-4-hydroxymethyl-2-iscbutyl-2H-
pyridazin-3-cone was reacted to yield the title compound as

colorless needles (yield: 96.3%).

Melting point: 86.7-88.6°C

'H NMR (400MHz, CDCls)8:



phenyl ) -2-isobutyl - 2H pyri dazi n- 3-one 148 Fol | ow ng

the procedure of Exanple 1(10),

6- (2, 4-di fl uor ophenyl) - 2-i sobut yl - 4- net hanesul f onyl oxy

meth vyl -2H pyridazi n-3-one and di et hanol am ne were

reacted to yield the titla4gonpound as a slightly

yellow oil (yield: 97.6%. 1H NVR(400MHz, CDC13) S:

0.97(6H, d, J=6.6 Hz), 2.26-2.40(1H, m, 2.70(4H, 't

J= 5 0 Hz), 3. 65(4H t, J 5 0 Hz), 3.70(2H, s)

4. (2H d, J=7. Hz) 1H ddd J=2.7 8

Hz)0 - 9. (G 7 7L 0%161@ HZnP) 2. 276 6?3( fH‘lHdm 332% #l%‘) s b8,

7.75(1H, ddd, J-6. :

34@& J1648, Ha59P - 2?&56‘8 %s?s 1n122 Zéfeé( r(®14 %O)ddn%xe?ﬁﬂ

118 Preparation

4-N ﬁ-b?g(%PHVdr%x%%ﬁWﬂﬂ3)&ﬁlﬁﬁhﬁﬁhyp (68 (S g TP utr &3
phenyl ) - 2-i sobut yri dazi n- 3-one hydrochl ori de
Foﬁ WG t he' P % Hﬁg 8f - Exanpl e 4,

4- N, N—bls(g hydroxgethyllan1nonethyl (2, 4-difluoroph

BRYHBL ) 237 Sobiftyl - 2R pyr H el i3 %nélfés reacted to

yield the t|t|§ compound as slightly yell ow prisns

Py3el:2:89769%".) Vel ting point: 161.8-163.9C 1H
NVR(400MHz, DMSO d6) 6: 0.93(6H, d, J=6.6 Hz),

%>1%ﬁzmgyé1ﬂn RF, 3.27-3. 40(4H br, overlapped with

H20) . 76-3.84(4H, m), 4.03(2H, d, J=7.3
2 4- dlflucrophenyl -2- 1sobutyl 4-phthalimidomethyl-2

H-pyridazin-3-cne
Following the procedure of Example 24(1),
6-(2,4-difluorcphenyl)-2-isobutyl-4-methanesulfonyloxymeth
y1l-2H-pyridazin-3-one was reacted to yield the title compound
as colorless needles {(yield: 921.1%).
Melting point: 152.3-155.6°C

'H NMR (400MHz, CDCl3)6:

0.98(6H, 4, 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), £.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).

TR(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-Z2H-pyri

dazin-3-one



149 Hz), 4.51(2H, brs), 5.34(2H, br), 7.24-7.31(1H,
m, 7.41-7.48(1H, m), 7.76-7.84(1H, m, 8.15(1H m.
| R(CKBr) cm1: 3233, 3172, 1645, 1613, 1593, 1421.
Exanpl e 119 Preparation of
6- (2, 4-di fl uorophenyl ) -2-i débutyl - 4- (4-net hyl - - pi pe
razi nyl ) met hyl - 2H pyri dazi n- 3-one Fol |l owi ng t he
procedure of Exanple 1(10),
6- (2, 4-di fl uorophenyl)-2-isobutyl -4-nmet hanesul f onyl oxy
met h tyl - 2H-pyri dazi n- 3-one and_1- et hy] pi Rer azine
were riédcCEENY oty RIWIE St PEI BX¥BMgo iid és a paI e
el I ow oi.l (y| eld: 94.0%. 1H NVR(400NHz, Q
393701?(% 43678 Hpjororheagly: éspfc‘iwlﬁﬁld,omﬁ.té 3l

s) 50 (4H, br) , 2.61 (4H, er% _ 2H, d,
19&111@%"3 ancWaS( Zﬁacaedf—@/ yigldighe telté§( PR, 2° @
J=2.4, 8. 6. 96- 7. ozng m, 7.69-7.75(2H
mlghwgtl)loznﬂl 655 9:18764%1506, 1508. Mass nf z:

376(14). Exanple 120 Preparation of

Bl G‘I%Rttﬁapm{%lor%eh?l ) - 2-i sobut yl - 4- (4- net hyl -1 - pi pe

ra2|nyl)nethyl yri dazi n-3-one d|hydrochlor|de 150
FolA-SWi'RE- t Pe {Tr%égdi}re of OBkl g -4l{lH, m,

3.87{24, s), 4.08(2H, d, J=7.3 Hz}, 6.92(1H, ddd, J=2.4,
8.8, 11.2 Hzy, 6.97-7.02(1H, m}, 7.63(1H, t, J=1.1 Hz),
7.71(1H, ddd, J=6.3, 6.3, 8.8 Hz).

IR (Neat) cm *: 3381, 3307, 1652, 1611, 1508.

Mass m/z: 293 (M").

Example 112
Preparation of
d-aminomethyl-6-(2,4-difluorophenyl)-2-iscbutyl-2H-p
yridazin-3-one hydrochloride
Folleowing the procedure of Example 4,
4—aminomethyl—6—(2,4—difluorophenyl)—2—isobutyl—2H—pyridaz
in-3-one was reacted to yield the title compound as slightly
yellow needles (yield: 94.5%).
Melting point: 161.4-163.9°C
'H NMR (400MHz, DMSO-dg)8:
0.93¢¢H,d, J=6.8Hz), 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,



6- (2, 4-di fl uorophenyl)-2-isobutyl -4-(4-nethyl -1|-pipera
ziny 1)nethyl-2H pyridazi n-3-one was reacted to yield
the title conpound as col orl ess needl es (yield:
90.4% . Melting point: 248.1-251.7C (dec.). 1H
NVR(400MHz, DMSO- d6, 100C) $45 0. 93(6H, d,
J=6.8Hz),2.20-2.29(1H, m, 2. 76(3H,s), 3. 09(4H, br,
overlapped with FQC»,3.27(4H,br), 3.74(2H,s), 4.00(2H,
d, J=7.1 Hz), 7.14-7.29(2H, m), 7.71-7.79(2H, ).
IR&KBr cml; 1652 1612 1514 Exaqple 121

darabf bn Iof/ 6 (1H, ddd, 'J= 8 Hz), 7.95(1H, s).

54 tert-bput oxycar bonyl -1 - |pera2|nyl)nethyl 6- (2 4

I%i%@ﬂof%bheﬁﬁﬁ% 21?§%bu%@? 2Hfy'ri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),
6- (2, 4-di fl uorophenyl) - 2-i sobutyl - 4- met hanesul f onyl oxy
meth _yl - ZFprrldaZ|n 3-one and tert-butyl
HxPWpér dZnecarboxyl ate were reacted to yield the
title conpound as a slightly yellow oil (yield:
97. 5%Premrmmmdbﬁsz, CDC13) S
0.98(6H,d, J 8Hz) 47(9H s),2.28-2.39(1H, gz
t, J=4 9%7dl§l%@f(%ﬁeqyl Jiz3g0%kYyylang neves {588,
J= 1 2 Hz), 4.07(2H, d J=7.3 Fh) 6. 93( 1H, odd
J=2. 4 tvd-gi-pyridapin-Srepe 6 96-7.02(1H ),

7.69-7. 75(2H, n2 | R(Neat) cm' 1695 1655, 1613,
1508, Ef&ésw1ng he procedure of Example 7,

6-{2,4-difluorophenyl)~2-isobutyl-4-methanesulfonyloxymeth

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

as a slightly vellow o0il (yield: 94.1%).

'H NMR (400MHz, CDCls)38:
0.98(6H, d, J=6.8Hz), 2.27-2.38(1H, m), 2.34(6H, s), 3.49(2H
d, J=1.5 Hz), 4.07(2H, d, J=7.6 Hz), 6.92(1H, ddd, J=2.4,
§.8, 11.2 Hz), 6.95-7.01(1H, m), 7.70(1H, €, J=1.5 Hz},
7.71{1H, ddd, J=6.3, 6.3, 8.8 Hz).

IR (Neat) cm™: 1652, 1612, 1508.

Mass m/z: 321(M')}.

Example 114
Preparation of
6- (2, 4-difluorophenyl)-4-dimethylaminomethyl-2-iscbu
tyl-2H-pyridazin-3-one hydrochloride

Following the procedure cof Example 4,



Mass m z: 462(W. Exanple 122 Preparation of

6-(2, 4- dlfluorophenyl) 2-isobutyl -4-(1-piperazinyl)m
et hyl - 2H pyri dazi n- 3-one Foll owi ng the procedure of
Exanpl e 20,

4- (4-tert-butoxycarbonyl -I-1pé per azi nyl ) met hyl -6-(2, 4-d
iflu orophenyl) -2-isobutyl-2H pyridazin-3-one was
reacted to yield the title conmpound as a pale yell ow
oil (yield: quantitative) 1H NVR(400MHz, CDC13)S
0.98(6H, d, J 1.81(IH. br), 2 27-

o S%L&—Cée‘(l&ﬂrosrlﬁfylé YAUAS %Yla@lé%%‘jyl %%thg’ 2H
J=1.2 Hz), 4.07(2H, d, J=7 93(1H, odd,

J2PT WA g 3 -PREMa R gAY w%ifht (El’fl%gcefn%ﬂ(%
m. IR(Neat) cm 1: 3314, 1655, 1613, 1508. Mass ni z:
BB ML L mx 2ApPES 1981 ¢ Bt egiat-dtilon of

6- (2, 4-di fl uorophenyl)-2-i sobutyl - 4- (1- pi perazinyl ) m
¥e hiylnpmagyici-daZzPnl 3L 6he>"di hydr ochl ori de 152

Fol | owi ng the procedure of Exanple 4,
]64»('\121R44@pf’1H€|or@ﬁﬁféTﬁbD§-2 i sobutyl - 4- (1 pi per azi nyl ) met
hyl - %yrl dazi n- 3- one was reacte to yield the t|0t3l S

corﬁa&fﬁ@ asl Ja‘%l%*@”dt 13- 3614 0wt (dPy & ald 57d Chovder?

|eId 90. 89
(y =7.3 Hz/(), 4.30(2H, s), 7.25-7.31(1H, m), 7.45(1H, ddd,

I

J=2.4, 8.8, 11.2 Hz), 7.81(1lH, ddd, J=6.3, 6.3, 8.8 Hz).

8.15{1H, d, Jg=1.7 Hz),

IR(KBr) cm ‘: 1648, 1612, 1523, 1510.

Example 115
Preparation of
4-diethylaminomethyl-6- (2, 4-difluorophenyl}-2-isocbut
y1l-ZH-pyridazin-3-cne
Following the procedure cf Example 9{4),
6-{2,4-diflucrophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and diethylamine were reacted to yield
the title compound as a pale yellow oil (yield: quantitative).
'H NMR (400MHz, CDCls)3d:
0.98(6H, d, J=6.8 Hz), 1.06{(6H, t, J=7.1Hz), 2.27-2.39(1H,
m), 2.59(4H, g, J=7.1 Hz), 3.59(2H, d, J=1.7 Hz}, 4.07(2H,
d, J=7.3Hz), 6.92 (1H, ddd, J=2.4, 8.8, 11.2Hz), €.95-7.01 (1H,

m), 7.72(1H, ddd, J=6.3, 6.3, 8.8 Hz), 7.83(1H, td, J=1.5,



Melting point: 136.3-140.9C 1H NVR(400MHz, DMSO- d6) 6:
0.93(6H, d, J=6.6 Hz), 2.20-2.30(1H, m, 2.95(4H, t,
J=5.0 Hz), 3.02(4H, t, J=5.0 Hz), 3.76(2H, s),
4.00(2H, d, J=7.3 Hz), 7.14-7.20(1H m), 7.26(1H,
ddd, J=2.7, 8.8, 11.2 Hz), 147.86(1H, ddd, J=6.6, 6.6,
8.8 Hz), 7.81(1H, s). IR(KBr) cm1: 1656, 1616, 1597,
1509, 1426. Exanple 124 Preparation of
2- benzyl -4- (4-tert-but oxycarbonyl -1 - pi perazi nyl ) neth
-6-(4-fluoro-3-net hyl phenyl)-2H pyridazin-3-one 1)
Pr &par & on of
2-benzyl -6-(4-fl uoro-3 phenyl ) - 4- met hoxycar bonyl
Rﬁﬁﬁﬁyrﬁﬁhglﬁ§§6oné6#3tl%§% g the procedure of
Exanpl e
%a?%1$vhogé9éMnbthylphenyl) 4- met hoxycar bonyl - 2H pyri d
azin -3-one and benzyl chloride were reacted to yield
the title conmpound as yellow needles (yield: 71.0%.
Mel ting p0|nt 109. 0-110. 5C 153 1H NWVR(400MHz,
) S 115 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, nm ,
7.52 (FFAP3d2t39B. 98 hy)  7.57-7.64(2H, m), 8.21(1H,

s). | R(E?glhgggélngﬁg¥%yllé4%2 1633f1&é¥§%he%2 ?’21%§§but

yl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
d-diethylaminomethyl-6-(2,4-difluorophenyl)-2-isobutyl-2H-
pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 80.9%).
Melting point: 128.9-131.7°C
'H NMR{400MHz, DMSO-dg)38:
¢.94(6H, d, J=6.8 Hz), 1.28(6H, t, J=7.2 Hz), 2.18-2.29(1H
m), 3.10-3.23(4H, m), 4.03(2H, d, J=7.3 Hz), 4.29(2H, d,

J=5.4 Hz), 7.28(1H, ddd, J=2.2, 8.8, 8.8 Hz), 7.45(1H, ddd,

J=2.2,8.8,8.8Hz),7.81(1H, ddd, J=6.3, 8.8, 8.8Hz), §.24(1H

d, J=1.5 Hz).

Fxample 117
Preparation of
4-N,N-bis (2-hydroxyethyl}amincmethyl-6- (2, 4~difluoro

phenyl)-2-isobutyl-ZH-pyridazin-3-cne

r



Mass miz: 352(M). 2) Preparation of

2- benzyl - 4- car boxy- 6- (4-f | uor o- 3- net hyl phenyl ) - 2H pyri
d azin-3-one Followi ng the procedure of Exanple 1(7),
2-benzyl - 6- (4-f1 uor o- 3- net hyl phenyl ) - 4- met hoxycar bonyl
-2H pyridazin-3-one was réé&tted to yield the title
conpound as a pale yellow crystalline powder (yield:
65.2% . Melting point: 191.2-192.3C 1H NVR(400MHz,
CDC13) S: 2 37 (3H d J 2.0 Hz) , 5 52 (2H, s) , 7.13
(1H, dd, 7. ,

7. 48- foééf’ﬁﬁng rﬁhe 75“6343 g6 ?gl E’ﬁ?m 168 %?(Ol ‘W, s),

14. 01(1H, b | R( KB 173 1633, 1 69 457,
1255 3ot ey 2 g@@%mtyz L sl iaRy frieen

-b | - 6-(4-fl h - hyd
izt ansd oo B PoRr G O BoCath Feo ot Bk AP &7
1
tz*g%?éaﬁwe FORRT Bk 2( 41 f P ROHb- YN phERYT YL 28 pfrT -

dazi n-3-one was reacted to yield the title conpound

& NYRi(4ROYYz, &1 lowP heedl es (yiel d: 28.40). Melting

pobn%T(ll?cg 120 6%2 %&2N¥5(400Nq% m) 5 %% 4H, t, J=5.0

Hz), 3.65(4H, t, J=5.0 Hz), 3.70(2H, s), £.09(2H, 4, J=7.3

Hz), 6.92(1H, ddd, J=2.7, 8.8, 11.2 Hz), 6.97-7.03(1H, m),

7.63{1H, d, J=2.4 Hz), 7.75(1H, ddd, J=6.3, 6.3, 8.8 Hz).
R{Neat) cm': 3401, 1648, 1597, 1508.

Mass m/z: 363 (M -H,0).

Example 118
Preparation of
4-N,N-bis (2-hydroxyethyl}aminomethyl-6-(2,4-difluoro
phenyl}-2-isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

4-N,N-bis {2-hydroxyethyl)aminomethyl-6-(2, 4-difluocrophenyl

y-2-isobutyl-2H-pyridazin-3-one was reacted toyield the title

compound as slightly vellow prisms (yield: 89.0%).

Melting point: 161.8-163.9°C

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

0.93(6H, d, J=6.6 Hz}, 2.18-2.29(1H, m), 3.27-3.40(4H, br,

overlapped with Hz0), 3.76-3.84(4H, m), 4.03(2H, d, J=7.3



2.34(3H, d, J=1.7 Hz), 3.01(1H, t, J=5.9 Hz), 4.70(2H,
dd, J=1.2, 5.9 Hz), 5.41(2H, s), 7.08 (1H, dd, J=8.8,
8.8 Hz), 7.27-7.37(3H, m, 7. 48(1H d, J=6.6 FE)
7.57-7.65(2H, m , 7.66(1H t, J=1.2 Hz). IR(KBr) cm
1. 3330, 1657, 1643, 1611, 14%97, 1506 1239. Mass
mz: 324(M). 4) Preparation of
2- benzyl - 6- (4-f 1 uoro- 3- net hyl phenyl ) - 4-
nethanesulfonyloxynethyl Zkkpyridazin 3-one Fol | ow ng
the procedure of Exa é
2 %ﬁzyﬁ élé%lH'fll?ﬁf’ro 35 ﬁét t prehy 1324 Ay dtdkimethyl - 2
r|da2|n 3-one was reacted to yield the t|tIe

&ana 48 (54, gﬂ*ﬂrlf 7)’33el7l 86\/ Héedtes 8(;% eid: 8B: 90) .
Nbltlng poj nt: 147, 6-148. 1H NVR( 400MHz CDClS)6
R GHEHCN, ¢ $2330 %32 31ﬁ@%r3ﬂ61§) 59%6(12421 d, J =1.2
Hz), 5.41(2H, s), 7.09 (1H, dd, J=8.8, 8.8 Hz),
7.27-7.37(3H, n) , 7.47(2H, d, J=6. 6Hz) 7.62(1H, d,
J=7.3Hz), 7.57-7.60(1H, m, 7.75(1H s). IR(KBr) cm
ﬁ?m%€5611f617 1507, 1355, 1168, 1033, 879. 155 WMass
mz: 402(M). 5) Preparation of
2- benfyﬁpﬂrﬁﬁl?%rqfbutoxycarbonyl-I-p|pera2|nyl)nethyl
- 6-(4-fluoro-3-nethyl phenyl)-2H pyridazi n- 3-one
Fol | oirng- £ nel praveies vdf ~ Ex appet ()4 -methyl-1-pipe

razinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10),
6-{2,4-difluorophenyl)-2-iscobutyl-4-methanesulfonyloxymeth
yl-2H-pyridazin-3-one and l-methylpiperazine were reacted Lo
yield the title compound as a paie yellow oll (yield: 24.0%).
'H NMR{400MHz, CDClj)8:
0.97(6H, d, J=6.6Hz), 2.28-2.38(1H, m), 2.31(3H, s), 2.50{4H,
br), 2.61(4H, br), 3.57(2H, d, J=1.5Hz}, 4.07(2H, d, J=7.3
Hz), 6.%3(1H, ddd, J=2.4, 8.8, 11.2 Hz), €.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-iscbutyl-4- (4-methyl-1-pipe

razinyl)methyl-2H-pyridazin-3-one dihydrochleride



2- benzyl - 6- (4-f 1 uor o- 3- et hyl phenyl ) - 4- net hanesul f onyl
oxym et hyl - 2H pyri dazi n-3-one and tert-butyl

1- pi perazi necarboxyl ate were reacted to yield the
title conpound as a yellow oil (yield: 91.8%. 1H
NVR(400MHz, CDC13)6: 1.46(9H) s), 2.35(3H, d, J=1.8
Hz), 2.50(4H, t, J=4.9 Hz), 3.49(4H, t, J=4.9 Hz),
3.56(2H, d, J=1.4 Hz), 5.40(2H, s), 7.26-7.36(4H m,
7.49(2H, d, J=6.6Hz), 7.55-7.60(1H m, 7.63(1H dd,

J=1.8, 7.2 Hz), 7.74(1H, s Exanpl e. 125 Preparation
of Following the procedure of Example 4,

2- benzyl - 6- (4-f] uor o- 3- nethylphenyl% (1- plpera2|a¥

iyh%»tmlfmom??baaﬁh LGP YRy AT O hfﬂ%"rfry T-EBSPF 64F hy

the procedure of Exanple 2,

DURRR) 2A- AT BR T L BUt OB APBoRTRSFeDi PR rEANY Rt hyle

-6-( 4-fluoro-3-nethyl phenyl) - ZFprrldaZ|n 3-one was

F@&E&?W 6 C?#@Féle%ﬁé%ﬁdﬂeé ddrpoddnd®@s? col orl ess

crystal | i ne powder ield: 60.9%. 156 Melting

Kol hing m.n‘ﬁ—l@@ﬁ?b%%]e& ¥ {494 NMR(400MHz, DMBO- d6) 6:

2.31(3H, d, J=2.0Hz), 3. 09§4H br), 3.28(4H, t,

FEBMRH ) OMA B, M%des)lo@ﬁc é(zH s) 7 21 7. 40(6H m,

7.70-7.76(1H, ( H,

8. PP g Y CFFQ( @BPZ) - 21@@61H16@)72 i’édéﬂ f?s@ 09 (4H,

11%3; gggilappedwithth),3.27(4H,br),3.74(2H,s),4.00{2H
d, J=7.1 Hz), 7.14-7.29(2H, m}, 7.71-7.79{2H, m).

IR(XBr) cm *: 1652, 1612, 1514.

Example 121
Preparation of
4-{4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-{2,4
-difluorophenyl)-2-iscbutyl-2H-pyridazin-3-one
Following the.procedure of Example 1(10),
6-(2,4~difluorophenyl)-2-isobutyl-4-methanesulfonyloxymeth
yl-Z2H-pyridazin-3-one and tert-butyl 1-piperazinecarboxylate
were reacted to yield the title compound as a slightly yellow
oll {yield: 97.5%).
'H NMR (400MHz, CDCl;)8:
0.98(6H, d, J=6.8H=z), 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, d, 5=7.3 Hz}, 6.93(1lH, ddd, J=2.4, 8.8, 11.2 Hz),



Mass mz: 392(M) Exanple 126 Preparation of

2-benzyl - 6- (4-fl uor o- 3- net hyl phenyl ) -4-(4-nmethyl -1 -p

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

2- benzyl - 6- (4-f 1 uor o- 3- et hyl phenyl ) - 4- net hanesul f onyl
oxym et hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne
were reacted to yield the title conpound as a yell ow
oi | (yield 81.3% . 1H NNR(4OON+E CDC13) 6: 2. 33(3H
s), 36(3H, d, J=1.8 Hz 2.53(4H, br), 2.61(4H,
br)§- 9§ é??%ﬁlHdef—f zﬁﬁz) 78 %%)(2@4 s) 7.08(1H, t,
J=8. 9%&) /. 26- 36% {2 g J=6. 8Hz) ,

7R §Rat )6 (LK, 1&)95 ¥584( 1 13dd15j3 1. 84 EL‘/ 2 Hz),
7.73(1 H, s) Exanpl e 127 Preparation of 157
apenyid - 85244 uor o- 3- net hyl phenyl ) - 4- (4- net hyl - | - p

i perazi nyl) net hyl - 2H pyri dazi n- 3-one di hydrochl ori de
Follomﬁng the procedure of Exanple 4,

2- benzyl - 6- (4-f 1 uoro- 3- net hyl phenyl ) -4-(4-methyl -1 -pip
et 1l dylk) met hyl - 2H pyri dazi n- 3-one was reacted to
yield the title conpound as a colorless crystalline
powderPTEPRERELIOTECH% .  Melting point: 240.0-242.5C

(dec.) 1H NVR(400Mz, DNVBO d6)6: _ ,
-(2, dlfluorophenyl) 2-isobutyl-4-(l-piperazinyl)m

ethyl~2H-pyridazin-3-one
Following the procedure of Example 20,
-{4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-{2,4-diflu
orophenyl)-2-iscbutyl-2H-pyridazin-3-one was reacted toyield
the title compound as a pale yellow oil (yield: quantitative).
'H NMR(400MHz, CDCls)38:
0.98(6H, d, J=6.8 Hz), 1.81{(1H, br), 2.27-2.3%(1H, m),
2.50-2.56{4H, brm), 2.94 (4H, ., J=4.8 Hz), 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).
IR (Neat) cm™: 3314, 1655, 1613, 1508.

Mass m/z: 362 (MY .

Example 123
Preparation of
6-(2,4~diflucrcphenyl)-2-iscbutyl-4-(l-piperazinyl)m

ethyl-ZH-pyridazin-3-one dihydrochloride



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).

| R(CKBr) cm 1: 1653, 1607, 1504, 1454, 1240, 1127.

Mass nlz: 406(M4) Exanple 128 Preparation of

2-benzyl - 4- N, N- bi s( 2- hydr oxyet hyl ) am nonet hyl - 6- (4-f

| uor o- 3- met hyl phenyl) - ZFprridazin 3-one Fol |l owi ng

t he procedure of Exanp

2- benZ3Ak Q?WPEQfFB%rBI%F?ﬂﬂqﬁﬂoﬁhgﬁ?W§lﬁ ‘ret hanesul f onyl

oxym et hyl-2H pyri dazi n- 3-one _and di et hanol am ne were

Poket bch 1 Loy oBPAY b 4119 @UGHpOAE- B S VeI VOWrSHTY -

éxleld 87.6% . 1H NWVR(400MHz, CDC13)S:. 2.33(3H, :ﬂd
slgxawa%ln-ﬁwng 9 ree%%& Fa, vielgt eotlriiz])e cemgound as

3.68(2H, s), 40( 2H, 7.06( 1H, t, =8. 9Hz) ,

7 leqh%gfgﬁllow)crys i@ﬂw @ow§e? y;&%d 90.'8'%) .

7.58-7.68(2H, m, 7.75(1H, s) Exanple 129 Preparation

Welting point: 136.3- 140 9°C

2-benzyl - 4- N, N- bi s( 2- hydr oxyet hyl ) am nonet hyl - 6- ( 4-
ﬁid@ﬁU4QDWﬁthP%ﬁ%ﬂyl§ 2H pyri dazi n- 3- one

hydr ochl ori de Fol |l ow ng the grocedure of Exanp

2- BerPANCH4- N, Ni-§ (= hyar 6%y t%@i%%nﬂhon%ﬁﬁl‘% ‘MJFP 0

or o-
Hz), 3.02(4H, t, J=5.0 Hz), 3.76(2H, s), 4.00(2ZH, d, J=7.3

Hz), 7.14-7.20(1H, wm}, 7.26(1H, ddd, J=2.7, 8.8, 11.2 Hz),
7.86(1H, ddd, J=6.6, 6.6, 8.8 Hz), 7.81(1lH, s).

IR(KBr) cm *: 1656, 1616, 1597, 1509, 1426.

Example 124
Preparaticn of
2-benzyl-4-(d-tert-butoxycarbonyl-l-piperazinyl)meth
yl-6~(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one
1) Preparation of
2-benzyl-6~(4-flucro-3-methylphenyl}-4-methoxycarbonyl-
?2H-pyridazin-3-one
Following the procedure cof Example 1(&),
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2ZH-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



3- et hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to
yield the title conmpound as a pale yellow crystalline
powder (yield: 75.9%. Melting point: 161.7-163.0C
1H NVR(400MHz, DMBO-d6)6: 2.31(2H, d, J=2.0 Hz),
3.34(4H, t, J=5.2 Hz), 3.83%3H, 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(IH dd, J=1.7, 7.3Hz), 8.47(1H
s). IR(KBr) cm1: 1602, 1503, 1239, 1088. Mass m z:
393(M - H20) Exanple 130 Preparation of

2L BERAGPOME R Ryl A nonet hyl - 6- (4-f 1 uor o- 3- met hyl p
159 henél) ZFprrldaZ|n 3 one F0||OMAn9che

pr@cééd? dgt @Xénﬁ | Bz 6(3H, s) s), 7.10{(1H,
2-ben;é%-6 (4-f1 uoro- 3- nethg gg nethanesulfony
ox R Etinf - 248 B9t t daZiPn 32 0h & ﬁ@tﬁﬁkéﬁ]ﬂe6m%ﬁé ‘
reacted to gleld the title conpound as a yellow oil
(y|7e|5a 79@'47}6: M)y H ENVR( 460 MRz ; CDC13)6 2.34(9H, s),
3.49(2H, s), 5.40(2H s), 7.06 t, J=8.9Hz)
TVRQ%‘BW 3S(C3HLTRY, 7740( 24857, L 1%4%%? , 7R 7 67( 2H,
7. 75%1H s) Exanple 131 Preparation of
M ss m/z
2} Preparation of
2-benzyl-4-carboxy-6-(4-filuoro-3-methylphenyl)-2H-pyrid
azin-3-one
Following the procedure of Example 1{7),
2-benzyl-6-{4-fluoro-3~methylphenyl}-4-methoxycarbonyl-2H-
pyridazin-3-one was reacted to vield the title compound as a
pale yellow crystalline powder (yield: €5.2%).
Melting peoint: 191.2-192.3°C
'H NMR(400MHz, CDCl3)3$:
2.37(34, d, J=2.0 Hz), 5.52(2H4, s), 7.13{(1H, dd, J=8.8, 8.8
Hz), 7.33-7.41(3H, m), 7.48-7.52(2H, n}, 7.64-7.70{2H, mj,
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-flucro-3-methylphenyl)-4-hydroxymethyl-2H

-pyridazin-3-cne

Following the procedure of Example 1(8),



2- benzyl - 4-di met hyl am nonet hyl - 6- (4-fl uoro- 3-net hyl p
henyl ) - 2H pyri dazi n- 3- one hydrochl ori de Foll ow ng the
procedure of Exanple 4,
2- benzyl - 4- di met hyl am nonet hyl - 6- (4-f | uor o- 3- net hyl phe
nyl) -2H pyridazin-3-one Wa$ reacted to yield the
title conpound as colorless flakes (yield: 72.6%.
Melting point: 225.3-226.0C 1H NVR(400MHz, DMSO- d6) 8:
2.31(3H, d, J=2.0 Hz), 2.81(6H, s), 4.28(2H, s),
5.39(2H, s), 7.21-7.41(6H, ), 7.73-7.7%§1H, n, . _
7-lgtaH - dgdaryesy 26 (4 g uene 3gms st Y L RERBYY LR
1: 1652, 1610, 1506, 1240, 1126, 702. 160 Mass m z:
B5A- YN Ex ARpFEEA3Y YPrdflaFAti oht g compound as slightly
4- (4-tert-Dbutoxycarbonyl -1 -pi perazinyl ) methyl -2-cinn
Byt 6 -CAE Pdor 81 3L Fret A PHenyl ) - 24 pyri dazi n- 3- one
1) Preparation of .
Be b Hitam@ing- (419} okl 3°fet hyl phenyl ) - 4- net hoxycar bon
1- 2H pyri dazi n-3-one Fol |l owi ng the procedure of
é&éWBHéOQ@@;i CDCl,) &:
6-(3-f|uoro-4-nethy|phenyl%-4-nethox¥carbonyl-2F%£¥rid
azi’n 34-(3Hore dnd - &i Fianyl Cbr ofi de wEre® f&dcet &d’ ¢ FHr dd:
yield the title con?ound as Pale yel | ow needl| es
(yidsild2-58: @) » 5-41(2H, s), 7.08 (lH, dd, J=8.8, 8.8 Hz),
7.27-7.37(3H, m}), 7.48(1H, d, J=6.6 Hz), 7.57-7.65(2H, m) ,
7.66(1H, t, J=1.2 Hz).
IR(KBr) ecm™*: 3330, 1657, 1643, 1611, 1597, 1506, 1239.
Mass m/z: 324(M") .
4) Preparation cf 2-benzyl-6-(4-flucrc-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-cne
Following the procedure of Example 1(9),
2-benzyl-6-(4-fluoro-3-methylphenyl) -4-hydroxymethyl-2H-py
ridazin-3-onewas reactedtoyieldthetitle compoundasslightly
yvellow needles (yield: 98.9%).
Melting point: 147.6~148.3°C
H NMR{400MHz, CDCls3)8:
2.35(3H, d, J=2.0 Hz}, 3.15(3H, s), 5.26(2H, d, J=1.2 Hz),
5.41(24, s), 7.09 (iH, dd, J=8.8, 8.8 Hz), 7.27-7.37(3H,
m), 7.47(24,d, J=6.6Hz), 7.62(1H,d, J=7.3Hz), 7.57-7.60(1H,
m), 7.75(1H, s).

IR(KBr) cm*: 1656, 1617, 1507, 1355, 1168, 1033, 879.



Melting point: 95.9-96.7C 1H NVR(400MHz, CDCl13) 8:
2.35(3H, d, J=1.7 Hz), 3.99(3H, s), 5.04(2H, dd,
J=1.2, 6.8 Hz), 6.45(1H, dt, J=15.9, 6.8 Hz),

6. 75(1H, d, J=15.9 Hz), 7.10(1H, dd, J=8.9, 8.9 Hz),
7.20-7.33(3H, m, 7.39(2H, 185 J=7.1 Hz),
7.58-7.66(2H, m, 8.23(1H, s). IR(KBr) cml: 1724,
1661, 1603, 1501, 1292, 1234, 1123. Mass niz:

378(M ). 2) Pr eparation of

4- car boxy- 2-ci nnanyl - 6- (4-f| uor o- 3- et hyl phenyl ) - 2H- py
Massr duZ° n‘@zéﬁe) 161 Fol | owi ng the procedure of
Example 1(7),

2L c‘?rrﬁféfm‘?l lBn(gfffl uor o- 3- met hyl phenyl ) - 4- net hoxycar bon
yl - H pyri dazi n-3-one was reacted to |eldthet|tle
con%dft’ﬁrﬂfyés‘l rﬁérée%ﬂﬂ&w}iﬁf(?é‘&%@yéyﬂePJcPe%?lI‘%l methyl-
Meltin oint: 142.8-143.6C 1H NVR(400MHz, CDC13)6:
2.36 ( 1U@fOJ3Zm@“F-erJ)PheI5’lizZE{ZPIYIH%P213"‘-‘.9"?’“@6 8 Hz)
,642& dt, J=15.9, 6.8 Hz 680(1Hd3159
Hz) 3pWHY deie Eegegurg, gt >}amp719-221 3036(3H, N,
7.40-7.43(2H, m, 765772&2H n’) .64(1H, .s),
azpem@(yﬂm bAY FLPRIKBrynecRviPhengs) - tha@@sglfww@xm
1637, 1567, 1463, 1244 Mass ni z: 364(M) 3)
¢§Q¥*ﬂ2§rp§ﬁi@@zin —-one and tert-butyl

l-piperazinecarboxylate were reacted to yield the title

compound as a yellow cil (yield: 91.8%).

'"H NMR{400MHz, CDCls)d:
1.46(9H, s), 2.35(3H, d, J=1.8 Hz), 2.50(4H, t, J=4.9 Hz),
3.49(44, t, J=4.9 Hz), 3.56(2H, d, J=1.4 Hz}, 5.40(Z2H, s},
7.26-7.36{4H, m), 7.49(2H, d, J=6.6Hz), 7.55-7.60(1H, m),

7.63(1H, dd, J=1.8, 7.2 Hz}, 7.74(1lH, s).

Example 125
Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4-(l-piperaziny
limethyl-2H-pvridazin-3-one dihydrochloride
Following the prcecedure of Example 2,
2-benzyl-4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-{
4-fluoro-3-methylphenyl)-2H-pyridazin-3-one was reacted to
yield the title compcound as a colorless crystalline powder

(yvield: 60.9%).



2-ci nnanyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4- hydr oxynet hyl
- 2H pyridazi n-3-one Foll owi ng the procedure of

Exanmpl e 1(8),

4- car boxy- 2- ci nnanyl - 6- (4-fl uor o- 3- et hyl phenyl ) - 2H py
rida zin-3-one was reactedsdao yield the title
conpound as slightly vyellow needles (yield: 20.1%.
Melting point: 139.9-140.9C 1H NVR(400MHz, CDCl13)6:
2.34(3K, d, J=1.5 Hz), 3.00(1H, br), 4.73(2H s),
5.01(2H, d, J=6. 6 Hz) , 6.44 (1H, dt, J=15.9, 6. 6
Mg tinggpp2ntpHL 64, 7 J=E057°9 {449-) 7. 08(1H, dd, J=8.9,
8.9 Hz), 7.24(1H t, J=7.3 Hz), 162 7.30(2H, dd,
J=1B (4G 447 )DMSP-89(DH, d, J=7.3 Hz), 7.58-7.62(1H,
m, 7.64(1H, d, J=7.3 Hz), 7.67(1H, s). IR(KBr) cm1:
3393311885 d, 1648, 016023 - 8808, 1451, 3 1286 H. 167775 - K4 »
mz: 350(M). 4) Preparation of

2- Gi- AR&RYI <6- (4- 3% (WH033- methyl pHEAYH) -mL, 7.70-7.76 (1H,
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol | ow ng
t he pr dcedl¥e 6. Baanpl-e71¢9jz), 8-16(1H, s} .

2-ci nnanyl - 6- %4-f| uor o- 3- net hyl phenYI$-4- hydr oxynet hyl
LBy Findadz it A° 8+ ohel asl YPactéd®t ol 4@ d The title
conpound as colorless needles (yield: 91.9%. Mlting
Mygisnty/ 278342 80.)5C 1H NMR(400MHz, CDC13)S: 2.35 (3H,

d, J=2. 0 Hz) , 3.17 (3H, s) , 5.10 (2H, dd, J=1.2, 6.
8

Example 126
Preparation of
2-benzyl-6-(4-fluoro-3-methylphenyl)-4- (4-methyl-1-p
iperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1({1C}),
2-benzyl-6-{4~fluoro-3-methylphenyl)-4-methanesul fonyloxym
ethyl-2H-pyridazin-3-cne and 1-methylpiperazine were reacted
to yield the title compound as a yellow oil (yield: 81.3%).
'H NMR(400MHz, CDCls)3:
2.33(3H, s), 2.36{3H, 4, J=1.8 Hz), 2.53(4H, br), 2Z.61(4H,
br), 3.57(28, d, J=1.48z), 5.40(2H, s), 7.08(1H, ¢, J=8.9Hz),
7.26-7.36(3H, m), 7.49(2H, d, J=6.8Hz), 7.56-7.60(1H, m)},

7.64(1H, dd, F=1.8, 7.2 Hz}, 7.73(1H, s).

Example 127

Preparation of



Hz), 5.28(2H, d, J=1.2 Hz), 6.42(1H, dt, J=15.9, 6.8
Hz), 6.73(1H, d, J=15.9 Hz), 7.09(1H, dd, J=8.9, 8.9
Hz), 7.21-7.33(3H, m, 7.40(2H, d, J=8.8 Hz),
7.57-7.62(1H, m), 7.64(1H, d, J=8.8 Hz), 7.77(1H, t,
J=1.3 Hz). IR(KBr) cm1: 1663, 1612, 1508, 1355, 1241,
1167, 988, 958, 873. Mass nfz: 428(M). 5)
Preparation of

4-(4-tert- butoxycarbonyl-l-piperazinyl) met hyl - 2- cinna

m yl-6-(4-fluoro-3-nethyl phenyl 1 ZFprrldaZ|n 3-on

Fol | 0\81 “RGREHE™ BT bﬂce%luwé%ﬁ BRE 1Céhef(yl]d)' =1 methyl<1-p
2- ci nnanyl - 6- (4-f 1 uor.o- 3- net hyl phenyl ) - 4- net hanesul f on
yI ox w@ra%@fhwetmlpfﬁ @aﬂﬂaél%n% Hifd dEarErpaiypride

1- pi perazi necar boxyl ate were reacted to yield the
titleFodéRpbindtils REQFEITSH BF 1 E¥sirlc:* '86 7% 1H
NNR(4OON+E CIK13)8 1.47(9H S)i 2. 35(
hereri) 6-4 455 upfot3- mﬁ@ﬁféﬂ% B ht%@efﬁlylﬁapgpefaz
Hz), 3.59 2H d, J=1.4 Hz), 5. OO(2H dd, J=1.

Y1) ety 1 R Ry T 1 GREis 8 05 e6vay Fea Bt D L Hy 6 A tfje-fstée
Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.22(1H, t, J=7
FRRCURDGE2 R, CRHOT pep Grvptglighe mowdyHY igld)= ?876
Hz), 7.56-7.61(1H, m), 7.65(1H, dd, J=I.8, 7.2Hz),
Weﬂtﬁ(mepoé)lt Eﬁ(@n%?e’iﬂﬁCPf@%’r at i on of

2 ci nnanyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4- ( 1- pi per azi

'H NMR (400MHz, DMSO-dg)8:

2.31(3H, d, J=1.7 Hz), 2.76(3H, s), 3.10(4H, br), 3.33(4H,

br),3.84(2H,s),5.36(2H,s),7.21-7.39(6H, m}, 7.69-7.74 (1H,

m), 7.78(1H, dd, J=2.1, 7.8 Hz), 8.09(1H, s).

IR(KBr) cm': 1653, 1607, 1504, 1454, 1240, 1127.

Mass m/z: 406(M")

Fxample 128

Preparation of

2-benzyl-4-N,N-bis (2-hydroxyethyl)aminomethyl-6-{(4-£f

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

Following the procedure of Example 1(10},
2-benzyl-6-{4-fluorc-3-methylphenyl)-4-methanesulfonyloxynm
ethyli-2H-pyridazin-3-one and diethanolamine were reacted to
yvield the title compound as a yellow oil (yield: 87.6%).
'H NMR (400MHz, CDCls3)é:

2.33(3H, s), 2.69(4H, t, J=4.9 Hz), 3.64(4H, &, J=5.C Hz),



nyl ) met hyl - 2H- pyri dazi n- 3-one di hydrochl ori de

Fol |l ow ng the procedure of Exanple 2,

4- (4-tert-butoxycarbonyl - - pi perazi nyl) net hyl - 2- ci nnam
yl -6 - (4-fluoro-3-nethyl phenyl)-2H pyridazi n-3-one
was reacted to yield the %81 e conpound as a
colorless crystalline powder (yield: 96.0%. MlIlting
point: 171.1-187.1C (dec.) 1H NVR(400MHz, DMSO- d6) 6:
2. 31(3H d, J=2.0 Hz), 3. 21(4H t, J=4.9 Hz) 3. 34(4H
t, =5. 1Hz 3. 99 2H, _) 4.95(2H, dd I—Iz})H
6. @5(6%2&16 S gfo 23%156 1706, (3g) T=8- %%%2[147 %Ié P4k
J=16. 1Hz 7.20-7.26(2H, @,729734(2H@

7. 8.7 4508, 7y I7.-P3E7) 79(- B T8 (2%, &8¢ 10 Tk S)
J=1.7, 7.3 Hz), 8.26(1H, s). IR(KBr) cm1l: 1656, 1605,
1505, 1239, 962. WMass mz: 418(M) Exanple 134
Preparati on of

BifarhyP- 6- (4-f 1 uor o- 3- met hyl phenyl ) - 4- (4- net hyl -

- pi per azi nyIeret hyl - 2H pyri dazi n- 3-one Fol | ow ng the
procedifB2BRt Bl e 1(10),

2-ci nnarryl - 6- (4-fl uoro- 3- et hyl phenyl) - hanesg J
yl ox “yReeRyt- 2Pl dd AT Hyér%%ew&}ammomethyl
1-rrethﬁl pi perazine were reacted to yield the title

. conpodnd°Es™ & WWY&\Bh@Wle?%T@Y“@CPM"OH

hydrcchloride
Following the procedure of Example 4,
2-benzyl-4-N,N-bis (Z-hydroxyethyl)aminomethyl-&~ (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 peint: 161.7-163.0°C
'H NMR (400MHz, DMSO-de)8:
2.31(2H, &, J=2.0 Hz), 3.34(4H, t, J=5.Z 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(14, m), 7.82(1H, dd, J=1.7, 7.3Hz), 8.47(1H, s).
TR(KBr) cm™': 1602, 1503, 1239, 1088.

Mass m/z: 393{M -H;0)

Example 130
Preparation of

2-benzyl-4-dimethylaminomethyl-6- (4-fluoroc-3-methylp



1H NVR(400MHz, CDC13)8: 2.32(3H, s), 2.35(3H, d, J=1.8
Hz), 2.51(4H, br), 2.62(4H, br) , 3.59 (2H, d, J=1 .
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, 8.9 Hz), 7.22(1¥) tt, J=1.6, 7.2 Hz),
7.29(2H, dd, J=7.2, 7.2 Hz), 7.39(2H, dd, J=1.4, 7.2

‘Hz), 7.56-7.61(1H, m, 7.65(1H dd, J=1.8, 7.2 Hz),
7.75(1H, t, J=1.4 Hz). Exanple 135 165 Preparation

of

2- ci nhgfyt! 62l aRY 157323378 Ryl phenyl ) - 4- (4- met hyl -

- pi perazinyl ) met hyl - 2H pyri dazi n- 3- oane

d|hydﬁB%HPUFP@et¢%ﬂH?ﬂﬁ%ﬂﬁthpr$%%@ﬁﬁ?3 of Exanpl e 4,

2-ci nnany 4- 1| uor o- 3- met hyl phen 4- | -1 -
p%?nzyéz@nyfly%&m 321@%}]?%185??}’518 %ﬁé@%@*eﬁgﬁé? g epm

yleld the . title conpound as a colorless crystall |ne

%WerzH(‘Flyéllaazﬁ%‘?’B‘%e o fﬂﬁ@eb}aylrﬂm%@%% 229ed 1%
NVR(400MHz, DMSO- d6) 6: 2. 32( 3H J=2.2 Hz), 2, 76(3H,
B)e L3R T &Htlﬁwom%ow(@ﬁ a gyl 0"3 %lel(zpfleéf‘ 42 947 bH,
dd, J=1.2, 6.4Hz), 6.45(1H, dt, J=16.1, 6.3 Hz),

6L GTRIAOCKEZ JED5218) B) 7. 19- 7. 26( 2H, n)

7.29-7. 34(2H m,7.41-7.44(2H m, 7. 71 76%1H q? 7.8181
H, 2-8d,95=2)2 3. 2962z p) - 8.-dP(PH sd) .7-06 =8.9Hz],

7.25-7.35{3H, m}, 7.49(21, ¢, J=7.4Hz), 7.58-7.67(2ZH, m},

7.75(1H, s).

Example 131
Preparation of
Z-benzyl~4-dimethylaminomethyl-6-{4-fluoro-3-methylp
henyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2~benzyl—4—dimethylaminomethyl—6—(4—fluoro—3—methylphenyl)
-2H-pyridazin-3-cne was reacted to yield the title compound
as colorless flakes (yield: 72.6%).
Melting peoint: 225.3-226.0°C
'H NMR(400MHz, DMSO-dsg)3:
2.31(3H, 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™t: 1652, 1610, 1506, 1240, 1126, 702.



IR(KBr) cm1: 1652, 1607, 1505, 1239, 1129. Mass niz:
432 (M+) Exanple 136 Preparation of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- ci nnanyl - 6- (4

- fl uor o- 3- net hyl phenyl ) - 2H pyri dazi n- 3-one Fol | owi ng
the procedure of Exanple 1(4®),

2-ci nnanyl - 6- (4-fl uoro- 3- net hyl phenyl )-4 166

nmet hanesul 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  yellowoil (yield: 83.7%. 1H

VR 400VHZ 2 1EC13) S: 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=6.6Hz), 6.41(1H, dt, J=15.8, 6.5 Hz), 6.68(1H, d,
J=15.8 Hz), 7.05(1H, dd, J=8.9, 8.9 Hz), 7.21(1H, t,
epuopay )L 327 28(2H, dd, J=7.2, 7.2Hz), 7.37(2H d,
J=7.6Hz), 7.58-7.63(1H, m, 7.66(1H, dd, J=1.8,

7. 2Hz PreP?rg1{amM,©s) Exanple 137 Preparation of

4-N, N-bi s(2-h droxyethyl)aninonethyl-z-cinnan%I-6-(4
- f | uorfo-{3-RBE RYPPHEHAN LPRY py T B TR ydd methyl-2-cinn

hydrochl ori de Fol |l owi ng the Erocedure of Exanple 4,
amyl-6-~ (4-fluoro-3-methylphenyl)-2H-pyridazin-3-one

1) Preparation of
2-cinnamyl-6-{4-fluoro-3-methylphenyl)-4-methoxycarbony
1-2H-pyridazin-3-cne

Following the procedure of Example 1(6),

6- (3-flucro-4-methylphenyl) -4~-methoxycarbenyl-2H-pyridazin

-3-one and cinnamyl bromide were reacted to yield the title

compound as pale yellow needles (yield: 58.7%).

Melting point: 95.9-96.7°C

10 NMR (400MHz, CDCls)d:

2.35{34, d, J=1.7 Hz), 3.99(3H, s), 5.04(2H, dd, J=1.2, 6.8
Hz), 6.45(1H, dt, J=15.9, 6.8 Hz), 6.75(1H, d, J=15.5 Hz),
7.10{14, dd, J=§€.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(1H, s).

IR(KBr) cm ': 1724, 1661, 1603, 1501, 1292, 1234, 1123.

Mass m/z: 378(M").

2} Preparatiocon of
4-carboxy-2-cinnamyl-6-(4-£fluoro-3-methylphenyl)-2H-pyr

idazin-3-one



4- N, N- bi s(2-hydroxyet hyl)am nonet hyl - 2- ci nnanyl - 6- (4-f
| uor o-3-nethyl phenyl) -2H pyridazi n-3-one was
reacted to yield the title conmpound as a colorless
crystalline powder (yield: 63.29 . Melting point:
112.5-113. 2C 1H NVR(400MHz,16DMSO-d6) S: 2. 32(3H, d,
J=1.9 Hz), 3.35(4H, t, J=5.1 Hz), 3.84(4H, t,
J=5.1Hz), 4.46(2H, s), 4.98(2H, dd, J=1.5, 6.1Hz),
6.45(1H, 167 dt, J=15.8, 6.1Hz), 6.69(1H, d, J=16.0
Hz), 7.21-7.27(2H,  m), 7.29-7.34(2H m,

7. 41- £OAAPFING nyhe BrIEeruge( o, Errrler 1850 1H, dd,
J=2.0, 7.3 Hz), 8.47(1H, s). IR(KBr) cm1l: 1652, 1604,
A50F naTAT 5-671 F L uakass TeAhvARDEW L HoD Ry E TR ]RY 12
Preparati on of

=Ry HitRLN- 4= ah retaty FAATRBAEhY L ©6< (41T [Fa6r 6- B2FRNY 25
| phenyl ) - 2H pyri dazi n- 3- one FoI | owi ng the procedure
o4 1 Exanigloa’ peedles (yield: 85.1%).

2-ci nnanyl - 6- (4-f 1l uoro- 3- nethylphenyl)-4-nethanesu|fon
Y o ngy metihyl - 248 pyridazia- 3-one and di net hyl ami ne
were reacted to yield the title conpound as a yell ow
i INMRYHEDPYHZz 90EE)) & 1H NI\/R(4OOI\/Hz CDC13)S 2. 34( 3H,
d, J=2.0 Hz), 2.36(6H, s), 3.51(2H, d, J=1.4 Hz),

5. GOGBHRHAd,, J=2.BH2B, & -M2) 256 A4 (JHH, - Zdt 6 - %JH% &, 1851,
Hz), 6.72 (IH d, J=15.8Hz), 7.07 (1H, dd, J=8.9,

8. O¥z) J=7529 (6L, 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{(24, m), 8.64{(1H, s}, 14.04(1H, br).
IR(KBr) cm *: 3438, 3061, 2688, 1747, 1637, 1567, 1463, 1244.
Mass m/z: 364(M').
3) Preparation of
2-cinnamyl-6- (4-fluorc-3-methylphenyl)-4-hydroxymethyl-
ZH-pyridazin-3-cne
Following the procedure of Example 1(8),
4-carboxy-2-cinnamyl-6- (4-fluoro-3-methylphenyl)-2H-pyrida
zin-3-one was reacted to yield the title compound as slightly
yellow needles (yield: 20.1%).
Melting polint: 13%.9-140.9°C
'H NMR (400MHz, CDCl;)8:
2.34(3H, d, J=1.5 Hz), 3.00(1H, br}, 4.73(2H, s), 5.01{2H,
d, J=6.6Hz), 6.44 (1H, dt, J=15.9, 6.6Hz), 6.72(2H, d, J=15.9

Hz), 7.08(1iH, dd, J=8.9, 8.9 Hz), 7.24{(1H, t, J=7.3 Hz),



tt, J-1.4, 7.2 Hz), 7.29(2H, dd, J=7.2, 7.2 Hz),

7.39(2H, dd, J=1.6, 7.0 Hz), 7.60-7.65(1H, m,

7.67(1H, dd, J=2.2, 7.2 Hz), 7.76(1H, s) Exanple 139

Preparati on of 168

2-ci nnanyl - 4- di met hyl am none hyl - 6- (4-f | uor o- 3- net hy

| phenyl ) - 2H pyri dazi n- 3- one hydrochl ori de Fol | ow ng

the procedure of Exanple 4,

2 cinnanyl-4 dinethylaninonethyl 6- (4-fluoro-3-nethylp
é ZFprrlda2|n -one was_reacted to yleld t he

tlﬂléoé Fpotfhd 7% Ja doPofFess’ ctystthl Frnd=pondes’ -

(yield: 81, 1 N@Itln% 90|nt 183. 6- 184 5C 1H

vaﬁ(@@oﬂ/l—iﬁ? 50 d6)/6:023. §2(%H J=d7 3J'HZ 0 sz37 BlgH6H,

%&’ 4.29(2H, s), 4.98(2H Hz) ,

Qf@?(r]zHcmdt 33236, 1658, 31%&3 ’165 @9(1{405 Y8 1038, 1077,

16 IFE% 7.22-7. 27(2H m,7.29-7.35(2H,n), 7. 41-7. 44(
PoY6M7.-81(1H, m), 7.86(1H, dd, J=2.2, 7.3Hz),
850(1H S). IR(KBr) cm': 1652, 1607, 1505, 1240
Y5 reoRRatl p 27 77{M3m§éxa5rrp(l4e £140T0pr g at iR ngt ) 4~
4- (4-tert-butoxycarbonyl -1 -pi perazinyl ) methyl -2-(4-c
i ISRAARYY } O BYid- T iTefoP3r ned Ayt phetiA ) - 2H pyri da

Following the procedure of Example 1(9),
2-cinnamyl-6-(4-fluoro-3-methylphenyl) -4-hydroxymethyl-2H-
pyridazin-3-one was reacted to yileld the title compound as
colorless needles {(yield: %1.9%).

Melting point: 78.4-80.5°C

'H NMR (400MHz, CDCla)d:
2.35(3H, 4, J=2.0 Hz), 3.17(34, 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, d, J=15.9 Hz), 7.09(1H, dd, J=8.%, 8.9 Hz),
7.21-7.33(3H, m), 7.4C(2H, d, J=8.8 Hz}, 7.57-7.62(1H, m},
7.64(1H, d, J=8.8 Hz}, 7.77{1H, t, J=1.3 Hz).

IR{KBr) cm *: 1663, 1612, 1508, 1355, 1241, 1167, 988, 958,

Mass m/z: 428 (M) .

5) Preparation of

- {4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-cinnam

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

Following the procedure of Example 1(1C),

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

873.



zin-3-one 1) Preparation of
2-(4-chl oroci nnanyl ) - 6- (4-f1l uor o- 3- net hyl phenyl ) - 4- net
h oxycar bonyl - 2H pyri dazi n-3-one 169 Follow ng the
procedure of Exanple 1(6),
6- (3-fl uoro- 4- net hyl phenyl )16&- net hoxycar bonyl - 2H pyri d
azin -3-one and 4-chl oroci nnanyl chloride were
reacted to yield the title conmpound as yell ow needl es
(yield: 71.7%. Melting point: 137.8-138.8C 1H
NVR(400MHz, CDC13)8: 2.35(3H, d, J=1.7 Hz), 3.99(3H,
gyetiny pFiomy rddagip: & ¢89 2nds TASCTRECYE J 15 6
6 6Hz), 6.70(1H, d, J=15.6Hz), 7.10(1H, Hz)
glgﬁmqquec§rnggia§@P@ﬁre rﬁagie?zpp ¥pe%ﬁ1§q§ H%yle
7.58-7. 63( 1H, nk 7.64(1H, dd, J= 2.1, 7.0 Hz),
oA asSR. Y %K%rfyllcnwllelﬂn% 1¥bo, 1667, 1506,
1291, 1236, 1126, 831. Mass mz: 412(M), 414(M). 2)
Pt Sp&EA4LPYAZ 0f CDC13) 6
4- carboxy 2- (4-chl oroci nnanyl )-6-(4-fl uoro- 3- nethyl he
n Y420 pyiri daz2b h3B- dhelFbl § 0@ ng t1e 4P oeedarel
Example 1(7),
2- Cﬂiﬁﬁﬂﬁrdblﬁﬁén?I§ZB C4-PILdBr oL 3Imet hyfphehyP§ { 48.meid,
hoxy carbonyl - 2H pyri dazi n-3-one was reacted to |eId
t hel=tli- 0 e6 - Tdimpouhddasiia &l | ow Tiysbab | e ée%ﬂé¥

(yield: 86.2%.
J=15.8 Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.22(1lH, t, J=7.2

Hz), 7.29(2H, dd, J=7.0, 7.0 Hz}), 7.38{(2H, d, J=7.7 Hz},

7.56-7.61(1H, m), 7.65(1H, dd, J=1.8, 7.2Hz), 7.7T7(1H, s).

Example 133
Preparation of
2-cinnamyl-6- (4-fluoro-3-methylphenyl)}-4-{l-piperazi
nylimethyl-2H-pyridazin-3-one dihydrochleoride
Following the procedure of Example 2,
4- (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-cinnamyl-6
-~ {4-flucro-3-methylphenyl)-2H-pyridazin-3-cone was reacted to
vield the title compound as a coloriess crystalline powder
(vield: 96.0%).
Melting point: 171.1-187.1°C (dec.)
'H NMR{400MHz, DMSO-d¢)d:
2.31(3H, d, J=2.0 Hz), 3.21{(4H, t, J=4.9 Hz), 3.34(4H, t,

J=5.1Hz), 3.99(2H, &), 4.95(2H, dd, J=1.3, 6.4Hz), &.45{1H,



Melting point: 186.0-186.6C 1H NVR(400MHz, CDC13) 6:
2.36(3H, d, 3=2 . 0 Hz) , 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, 170 J=8.8, 8.8 Hz), 7.29(2H d,
J=8.5 Hz), 7.33(2H, d, J=8.8B4 Hz), 7.65-7.71(2H m,
8.64(1H, s), 13.98(1H, br). IR(KBr) cm': 3471, 1738,
1631, 1566, 1490, 1467, 1403, 1242, 812, 802. Mass
mz: 398(M), 400(M+). 3) Preparation of

2- (4-chl or oci nnanyl ) - 6- é4 fluoro-3-nmethylp hen% % Qy
r  dxydet hyl.- 23001 dazbhi Bl.ode Fold-dvidlg t'hé 26{24,
procedure of Exanple 1(8),

4- @@nb6x9927(ﬁﬂbﬁiombcfhﬁﬁnﬂlﬁ562€4lﬁﬂu8r8337nﬁ?h¥$pﬁ@
nyl) -2H pyridazin-3-one was reacted to yield the
titl-&3dafpotthdI=as’sli-ghtlzy. y&ldowWbnetd! es (yi el d:
17.2@@. Mel tin p0|nt 131.8-133.1C 1H NVR(400MHz,
B IS:cD. B4 08K, 18059=D20P H)239:49F8- (2H, d, J=1.2
Hz) , 4.99(2H, dd J=1.0, 6.6 Hz), 6.40(1H, dt,

Mag$5 07 :6 4 8#%) 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), 7.57-7.62 (1H, m, 7.64 (1H dd, J=2.2,
7.3 Hz), 7.69(1H, t, J=1.2 Hz). IR(KBr) cm 1: 3359,
ﬁ%ﬁﬁphﬂég% 1506, 1492, 1240, 1091, 1076.

Preparation of
2-cinnamyl-6-(4-fluoro-3-methylphenyl}-4-(4-methyi-1
-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10;},
2-cinnamyl-6- (4-flucro—-3-methylphenyl}—-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compound as a yellow oil (yield:
80.1%).
*H NMR (400MHz, CDCls3}8:
2.32(3H, s), 2.35(3H, 4, J=1.8 Hz), 2.51(4H, br), 2.62{4H,
br),3.59(2H,d, J=1.4H=z},4.99(2H,dd, J=1.1, 6.6Hz), ©.45(1H
dt, J=15.8, 6.0 Hz), 6.72(1H, d, J=15.8 EHz}, 7.08(1H, dd,
J=8.9, 8.9 Hz), 7.22{1H, tt, J=1.6, 7.2 Ez), 7.29(2H, dd,
J=7.2, 7.2 Hz), 7.39(2H, dd, J=1.4, 7.2 Hz), 7.56-7.61(1H

m), 7.65(1H, dd, J=1.8, 7.2 Hz}, 7.75(1H, t, J=1.4 Hz).

Example 135



Mass mz: 384(M), 386(M). 4) Preparation of

2-(4-chl oroci nnanyl ) - 6- (4-f1l uor o- 3- net hyl phenyl ) - 4- et
h anesul f onyl oxynet hyl - 2H pyri dazi n- 3-one 171
Fol | owi ng the procedure of Exanple 1(9),

2- (4-chl oroci nnanyl ) - 6- (4- ftb&ior o- 3- net hyl phenyl ) - 4- hyd
roxy nethyl-2H pyridazin-3-one was reacted to yield
the title conpound as col orl ess needl es (yield:
94.9% . Melting point: 117.8-119.5C 'H NVR(400MHz,
CDC13)S: 2.35(3H, d, J=2.0 Hz), 3.17(3H, s), 4.99(2H,
dd, JiTe?arétBOHFﬁﬁ 5.28(2H, d, J=1.2 Hz), 6. 38(1H

dt., J=15.9, 6. 6. 75(1H d, J=15 9Hz), 7. 10(1H
dd, Jéscsnnsmshﬁ 4rf21ﬂ(021q —E}ettayspfserﬂ%) d ézzﬂg vyt
J=8.5. Hr) 7.57.7.65(2H m 7 78(1H t, J=1.3 Hz).

| R( KBrPiehira2 1668 magng. - 2{i508r 142990 - 1346, 1240, 1172,

960, 830. Mass nfz: 462(M), 464(M). 5) Preparation
of dihydrochloride

4- (4-tert-butoxycarbonyl -1 -pi perazin I) met hyl - 2- (4-ch
| Following fthe procedure of Example 4,

oroci nnanyl ) - 6- %4 f 1 uor o- 3- et hyl phen ZFprrldaZ|n-
8 RSB $4r - e s BRPBLBY - B &Yy | pibar
2-(4- chlor00|nnanyl)-6 (4-fl uoro-3-net hyl phenyl) - 4-
ey 1)athany PBxyet HA LD pYei dagi ek nyisld e

tert-butyl _ . .
title compoundasacolorlesscrystallinepowder (yield: 66.3%) .

Melting point: 236.1-237.1°C

'H NMR (400MHz, DMSO-dg)8:
2.32(3H, d, J=2.2Hz}, 2.76{3H, s), 3.08(4H, br), 3.32(4H,
br), 3.83(2H, s), 4.94(2H, dd, J=1.2, 6.4Hz), 6.45(1H, dt,
J=16.1, 6.3 Hz), 6.67{(1H, d, J=15.8Hz), 7.19-7.26(2H, m),
7.29-7_.34(2B,m), 7.41-7.44(2H,m),7.71-7.76(1H, m), 7.81(1H,
dd, J=2.2, 7.6 Hz), 8.07(1lH, s).

IR (KBr) cmts 1652, 1607, 1505, 1239, 1129.

Mass m/z: 432 (M%)

Example 136
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-Z2-cinnamyl-6- (4
-fluoro-3-methylphenyl) -ZH-pyridazin-3-one
Following the procedure of Example 1(10),

2-¢innamyl-6- (4~fluoro-3-methylphenyl)-4-



1- pi per azi necar boxyl ate were reacted to yield the
title conpound as a yellow oil (yield: 87.9%. '

NVR(400MHz, CDC13)S: 1.47(9H, s), 2.35(3H, d, J=1.6
Hz), 2.52(4H, t, J=4.9 Hz), 172 3.50(4H, t, J=5.0
Hz), 3.59(2H, d, J=1.2 Hz),6d.99(2H, dd, J=1.0, 6.6
Hz), 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), 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(IH, s). Exanple 141
m@%ﬁﬁﬁgﬂqhﬁ@ﬂgﬂoxymethyl—2 -pvridazin-3-one and
2- (4-chl oroci nnanyl ) - 6- (4-f 1 uor o- 3- met hyl phenyl ) - 4-(
4L ptprEralATyE) Hethylesstiepy F ¢ dazi it 80l tle compound as a
di hydrochl ori de Foll owi ng the procedure of Exanple 2,
#et o ditl Hutexgeaf oyl - | - pi per azi nyl ) met hyl - 2- (4- chl
or oc
(M POBEE 4-PGon 2 3- met hyl phenyl ) - 2H pyri dazi n- 3- on
e was reacted to yield the title conpound as a pale
br AwP2dBYistal.l Ené2 (pomder It¢i elk) .84 704 4H.Mek t Ty © Hz)»
poi nt: 186.7-197.0C (dec.) 1H NVR(400MHz, DMSO- d6%6:
2. 3(@H2Hd,513=2. OHLAH, 3. P5(04KHH20r )6 - B G148, ¥715.8, 6.5
J=5.2Hz), 3.94(2H, s), 4.95(2H, dd, J=1.3, 6.3Hz),
6. 470l Ho - et {1l =05 .5:15.6. H2) ,7 860H Hidd,J=3=25 D+ )iz),
7.22(1H, dd, J=9.0, 9.CHz),
7.21(1H, t, J=7.2Hz), 7.28(24, dd, J=7.2, 7.2Hz), 7.37(2H,
d, J=7.6Hz), 7.58=7.63(1H, m), 7.66(1lH, dd, J=1.8, 7.2Hz),

7.81(1H, s).

Example 137
Preparaticn 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-Tluor
o-3-methylphenyl)-2H-pyridazin-3-one was reacted to yield the
title compoundasacolorlesscrystallinepowder (yvield: 63.2%).
Melting point: 112.5-113.2°C
'H NMR (400MHz, DMSO-dg)5:
2.32(3H, d, J=1.9 Hz), 3.35(4H, £, J=5.1 Hz), 3.84(4H, t,

J=5.1Hz), 4.46(2H, s), 4.98(2H, dd, J=1.5, 6.1Hz), 6.45{1H,



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(IH, s). IR(KBr) cm1: 1656, 1606, 1240, 1090,
964. 173 WMass mz: 452(M), 454(M). Exanple 142
Preparation of 167

2-(4-chl oroci nnanyl ) - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4-(
4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

2- (4-chl oroci nnanyl ) - 6-(4-fl uoro-3-nmet hyl phen I%-4-
metdtanésud fonyl deiet hyb2 O pyir i Hald -R-B2loné - ahd/ - 27 {28
1- met hyl pi perazine were reacted to yield the title
compounid 2%ad - 34 Y&l ow, of 1 4Xvi -¢l4d:2H71mB0)/ .- "3H7 - 80 (15, m),
NVR(400MHz, CDC13)S: 2.32 (3H, s) , 2.35 (3H, s) ,

2. 51. S04BH, btd, J=2.62 7(AHHzbr)8-.473.159 §2H, s) , 4.99
(2H d, J=6. 6 Hz) , 6.42 (1H dt, J=15.8, 6 . 4 Hz) ,
BR6E@31(1Hm ',16521516p8) 15705()9(1ﬁ|41rd871J 8.9, 8.9Hz),
7.24(2H, d, J=8.6 Hz), 7.30(2H d, J=8.6 Hz),
1‘785?6-“7/262(419 MmH207. 65(1H, dd, J=1.8, 7.2 Hz),
7.76(1H, s). Exanple 143 Preparation of

2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- met hyl phenyl ) - 4-(
4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one

Bk dmyrdrod#Bor i de

Preparation of
2-cinnamyl-4-dimethylaminomethyl-6-{4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one
Following the procedure of Exampie 7,
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4-methanesulfonylox
ymethyl-2H-pyridazin-3-one and dimethylamine were reacted to
yield the title compound as a yellow oil (yield: 90.9%).
'H NMR (400MHz, CDCls)8:
2.34(3H, d, J=2.0 Hz), 2.36(6H, s), 3.51(2H, d, J=1.4 Hz)},
5.00(2E, dd, J=1.3, 6.8 Hz), 6.46(1H, dt, J=15.8, 6.6 Hz),
6€.72 (14, d, J=15.8Hz), 7.07(1H, dd, J=8.9, 8.9Hz), 7.22{1H
tt, J=1.4, 7.2 Hz), 7.29(2H, d4, J=7.2, 7.2 Hz}, 7.39(2ZH,
dd, J=1.6, 7.0 Hz), 7.60-7.65(1H, m), 7.67(1iH, dd, J=2.2,

7.2 Hz), 7.76(1H, s).

Example 139

Preparation of



Fol |l owi ng the procedure of Exanple 4, 174

2-(4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- net hyl phenyl ) - 4- (4-
meth yl-I-piperazinyl)nethyl -2H pyri dazi n- 3- one was
reacted to vyield the title conmpound as a col orl ess
crystalline powder (yield:1680.40). Melting point:
229.7-243.3C (dec.) 1H NWVR(400MHz, DMSO- d6) 6:
2.31(3H, d, J=1.8 Hz), 2.76(3H, s), 3.09(4H, br),
3.33(4H, br), 3.83(2H, s), 4 94(2H dd J=1. 2,

6. OHz) 42(1H, dt J=16.

% Qfﬁ 3 h

J=16. dqﬁlnn?mzé(ipﬂlr&%thywlfomew T—E) SRESR3Hethy

J=8.6 , 7. 45%2 J=8. 6 Hz) 71-7.76(1H, m,

7. 80(11@1'1@@&1 32 ervdfemz) —Qnesbwirfodjloqlﬁwsr) cm 1:

1652, 1608, 1492, 1239, 1130. Nhss niz 466(M ),

468( Mol lpvaRg| 8hq4arodsciar &1 BreBPie 4,

4- N, N- bi s( 2- hydroxyethyl)an1noneth% (4-chl oroci nn

AnyHyBularcaae LBl et 1smes R Ry P y Fﬁlwq-ﬁﬂeﬁhgle%ny

Fol | owi ng the procedure of Exa Jﬁé

DL 4HoNorGE RndRYT 65 2= F T Rk 031 Ehitipkéay e coapound

met hanesul f onyl oxynet hyl - ZFprrldaZ|n 3-one and

#F et ol tdficie SR B2 Hela e Tyt 8L el ¢ he 'ty

conmpound as a yellow oil (yield: 76.60).

Melting point: 183.46-184.5°C

'H NMR{400MHz, DMSO-dg¢)d:
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(1H,
d,J=16.1Hz},7.22-7.27(2H,m),7.29-7.35(2H,m), 7.41-7.44 (2H,
m), 7.76-7.81(1H, m), 7.86(1H, dd, J=2.2, 7.3Hz), 8.50(1H
s).

TR (KBr) cm™: 1652, 1607, 1505, 1240, 965.

Mass m/z: 377 (M")

Example 140
Preparation of
4— (d-tert-butoxycarbonyl-l-piperazinyl)methyl-2-{4-c
hlorocinnamyl}-6- (4-fluoro-3-methylphenyl)-2H-pyrida
zin-3-one
1) Preparation of
2-(4-chlorocinnamyl)-6-{4d-fluocro-3~methylphenyl)-4-meth

oxycarbonyl-2H-pyridazin-3-one



175 1H NMR(400MHz, CDC13)S: 2.33(3H, s), 2.70(4H, t,
J=4.5 Hz), 3.66(4H, t, J=4.9 Hz), 3.70(2H, s),
.98(2H, d, J=6.6Hz), 6.36(1H, dt, J=15.8, 6.5 Hz),
.63(1H, d, J=15.8 Hz), 7.06(1H, dd, J=8.6, 8.6 Hz),
7.24(2H, d, J=8.6Hz), 7.30@@H, d, J=8.2Hz),
7.58-7.63(1H, m, 7.65(1H, dd, J=1.8, 7.2 Hz),
7.78(1H, s) Exanple 145 Preparation of
4 N N—bis(2-hydroxyethy|)aninonethyl 2-(4-chlorocinn

4- 11 uor o- 3- net hyl phenyl ) - 2H pyrlda2|n 3-one
hydr oc?tﬂl PRYBY Folrt oI RE BFoE&IE of Exanpl e 4,
4- N N- bi s( 2- hydroxyethyl)an1nonethy| 2-(4- chlor00|nnam
B! %IU(%Oﬂ‘iua%hfs Wpﬁeﬁﬁﬁ%ﬁﬁﬁmfaf&zuﬁ BYphg Z-n
was reacted to yield the title conpound
ol O 888 ‘cEPSPaPFimATHOWEREOT (SR BEEe r?éCiesi t%ﬁ%%he
poi nt: 151.9-153.4C H NNR(4OONHz DNBOijG 2 32( 3H,
Bt poporpyd 85 35T UeY heesdss ) (kg a3 B3 (4l
J=5.4Hz), 4.46(2H, s), 4 97(2H, dd, J=1.2, 6. 1Hz),
MﬁlﬁﬂﬁgﬁpOldt 3%158915%5ﬁckt) 6. 67(1H, d, J=15.9 Hz),
7.24(1H, dd, J=9.1, 9.1Hz), 7.35(2H, d, J=8.8Hz),
SR O J DB 7. 75- 7 80(1H, n), 7.85(1H, dd,

=17, 7.9H), 8. 48}§1H s). 176
5(3H, d, J 3. 99(3H, s}y, 5.03(2H, 4, J=6.6 Hz),

o

¢.43(1H, dt, J=15.6, 6.6Hz), 6.70(1H, d, J=15.6Hz), 7.10(1H,
d, J=8.8 Hz}, 7.27(2H, 4, J=8.8 Hz), 7.31(2H, d, J=8.8 Hz},
7.58-7.63(1H, m), 7.64(1H, dd, J= 2.1, 7.0 Hz), 8.24(1H
sS).

IR(KBr} cm™t: 1724, 1709, 1667, 1506, 1291, 1236, 1126, 831.

Mass m/z: 412(M7), 414 (M").

2) Preparation of
4-carboxy-2-(4-chlorocinnamyl)-6—(4-flucro-3-methylphen
y1l)-2H~pyridazin-3-one

Following the procedure of Example 1(7),
2-(4-chlorocinnamyl)-6-(4-fluorc-3-methylphenyl)-4-methoxy
carbonyl-2H-pyridazin-3-one was reacted to yield the title

compound as a yellow crystalline powder {yield: 86.2%).

Melting point: 186.0-186.6°C

'H NMR{400MHz, CDCl3)38:
2.36(3H, d, J=2,0H=z), 5.11(28, dd4, 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,



IR(KBr) cm': 1652, 1604, 1492, 1240, 1090, 968. Mass
mz: 440(M), 442(M). Exanple 146 Preparation of
2- (4-chl oroci nnanyl) - 4- di net hyl am nonet hyl - 6- (4-fl uo
ro- 3- net hyl phenyl ) - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 7, 170
2-(4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- net hyl phenyl ) - 4- net
hane sul f onyl oxymnet hyl - 2H pyri dazi n- 3-one was react ed
to yield the title conpound as a yellom10il (yield
84 6?% 1H NVR(400MHz, CDC13)S: 2.33(3H

ﬁ §)8 132 52(2HY @H 391, =) H2) 4 69@%#%0‘1 i2

. 0, 6 Hz), 6. 43(1H dt, J=15. 8 %
6 GBZ(IH7 é5 I=15{ 8z ) 7 S0 PELLE oR) rJ]—389§ (15, opg) .
7. 24(2H J=8. 673 7.30 (2H d
TREGET), 68 (2|3|47h) 8371611 155*36 Eﬁ%?rplle%f 71403, 1242,
Preparati on of
2- (4-chl or oci®aRanyP¥ - 4- di et hyl ami nomet hyl - 6- (4-fl uo
r o- 3- net hyl phenyl ) -2 p@ledaZln 3-one hydrochl oride
Kot $ i 4vg 30 Mpr oL of Exanpl e 4,
2- (4-chl or oci nnanyl ) - 4- di et hyl am nomet hyl - 6- (4-fl uoro
38 repaypgtiepl phenyl ) - 2H pyri dazi n- 3-one was react ed
gleld the title conmpound as a colorless

cry

TéfT@hﬁ?ﬁﬂﬁNﬁéﬁm(yié 6641ﬁ@qup 3-methylphenyl)-4-hydr
oxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-{(4-chlorocinnamyl)~6- (4-fluoro-3-methylphenyl]
-2H-pyridazin-3-one was reacted to yield the title compound
as slightly vellow needles (yield: 17.2%).
Melting peint: 131.8-133.1°C
H NMR(400MHz, CDCls)&:
2.34(3H, d, J=2.0 Hz), 4.73 (2H, d, J=1.2 Hz), 4.%9(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, 4, J=8.8. Hz), 7.57-7.62{(1H, m), 7.64(1H, dd,
J=2.2, 7.3 Hz}, 7.69(1H, t, J=1.2 Hz)}.
IR(KBr) cm!: 3359, 1653, 1598, 1506, 1492, 1240, 1091, 1076.
Mass m/z: 384 (M"Y, 386(M").
4) Preparation of
2~(4—chlorocinnamyl)"6—(4—fluoro—3—methylphenyl)—4—meth

anesulfonyloxymethyl-2H-pyridazin-3-one



Melting point: 201.3-201.9C H NVR(400MHz, DMSO- d6) S:
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
Hz), 6.67(1H, d, J=16.1Hz), 7.24(1H dd, J=9.3,
9.3Hz), 7.35(2H, d, J=8.6 1Hz), 7.45(2H, d, J=8.6Hz),
7.75-7.80(1H, m, 7.85(1H, dd, J=2.3, 7.6 Hz),
8.47(1H, s). IR(KBr) cm1: 1652, 1608, 1491, 1239,

968. Mass mz: 411(M+), 413(W. Exanple 148
Preparati on of

2- cycliopr-epy N aet by | R et RY| EXapRiferdZiiny| ) met hyl
-6-[ 4- (et hyl t hi oz phene/l ] -2H pyridazi n-3-one 1)
$¢@%aﬂg5ﬁ@ﬁ1@ﬂamy }—6- (4<-fluoro=3~methylphenyl}-4=hydroxy
4- car boxy- 2- cycl opr opyl met hyl - 6-L4-(rret hyl t hi o) phen%ll ]
ne Py lpH-@aZiAe 3ient I8 oW K§2ERhed proceduce tof tit1e
Example 1(7), . .
QangasinshEesp P et ket s Aarstisoxyearbdhy? 2 6194- (nethyl thi o
)phe nyl]-2H pyridazin-3-one was reacted to yield the
ifi¢ ¥t iemcc prepotndllas8al Yel3°6w crystal | i ne powder (yi el d:
98.20). 1H NWR(400MHz, CDC13)S: 178 0.50-0.66(4H, m,
1 ORI 48QMHH, $HCL:2864(3H, s), 4.24(2H, d, J=7.4 Hz)

, 7.34 (2H, d, J=8.6 Ft% , .78 (2H, d, J=8.6 Hq

8. @6(EM3Hs)d, T42 pDEEN, 3)17(3H, s}, 4.99(2H, dd, J= 2, 6.6

Hz), 5.28(2H, &, J=1.2 Hz), 6.38(1H, dt, J=15.9, 6.6 Hz),
6.75{1H, d, J=15.9Hz)}, 7.10(1H, dd, J=8.8, 8.8 Hz}, 7.27(2H,
d, J=8.% 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 (MY, 464 (M) .
5) Preparation of
4- (4-tert-butoxycarbonyl-l-piperazinyl)-methyl-2-(4-chl
orocinnamyl}-6—(4-fluoro-3-methylphenyl)-2H-pyridazin-3
-cne
Following the procedure of Example 1(10),
2-(4-chlorocinnamyl) ~6- (4-fluoro-3-methylphenyl)-4-methane
sulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil {yield: 87.9%).
'H NMR(400MHz, CDCls)8:

1.47(9H, s}, 2.35(3H, d, J=1.6 Hz), 2.52(4H, t, J=4.9 Hz),



IR(KBr) cm': 3430, 1752, 1631, 1472, 1452, 1403,

1093, 825. Mass mz: 316(M) 2) Preparation of

2-cycl opropyl met hyl - 4- hydr oxynet hyl - 6-[ 4- (nmet hyl t hi 0) p
h enyl]-2H pyridazin-3-one Foll ow ng the procedure of
Exanpl e 1(8), 172

4- car boxy- 2-cycl opropyl net hyl - 6-[ 4- (et hyl t hi o) phenyl ]
-2H pyridazin-3-one was reacted to yield the title
conpound as a pale yellow crystalline powder (yield:
22.6% . 1H NVR(400MHz, CDC13)8: 0.45-0.60( 4H ng

1. 37.5D.(4B( 1tH, Jrrp; 02U B3( 3HD2$¥H, 3L0IELH Hft B2 {12z Fe
4.11(2H, d, J=7.2 Hz), 4.72(2H, d, J=6.0 FE)

7. 320120, @6 J28. 66 ) (1%, §7( 11t 15), §: T4(DH, 6d67 HB. 6

Hz). IR(KBr) cm 1. 3393, 1657, 1602, 1514, 1095, 822.

Magks=1ifl- £: H3D2(MOP.(LH3)ddar éplr at i%r? Bf), 7.25(28, d, J=8.8
2-cycl opropyl et hyl - 4- met hanesul f onyl oxynet hyl - 6 £4 (m
e tiwl t hi d) rengl [ LBHopyiri dazi TH3- @ﬁélHFGmloﬁnﬁ@ e dd,

procedure of Exanple 1(9),
2-dV@L@prbﬁyHﬁﬁth?L?ﬂihﬁdﬁmxynethyI-6-[4-(nethy|thio)p
heny 1] -2H pyridazin-3-one was reacted to yield the
title conpound 179 as pale yellow fine-needl es
(yield: 78.6%. 1H NVR(400MHz, CDC13)S: 0.45-1.61(4H,
pganle3?41 47(1H, m), 2.53(3H, s), 3.17(3H,

Preparation of
2-(4-chlorocinnamyl)-6-{(4-fluoro~-3-methylphenyl)-4-(
I-piperazinyl)methyl-ZH-pyridazin-3-one
dihydrochloride
Following the procedure of Example 2,
-{4~tert-butoxycarbonyl-l-piperazinyl)methyl-2-(4-chloroc
innamyl) -6- (4-fluoro-3-methylphenyl)-2H-pyridazin-3-one was
reacted to yield the title compound as a pale brown crystalline
powder (yield: 84.7%).
Melting point: 186.7-197.0°C (dec.)
'H NMR(400MHz, DMSO-de)d:
2.31(3H, 4, J=2.0Hz), 3.15(4H, br), 3.31(4H, t, J=5.2Hz},
3.94(2H, s), 4.95(2H, dd, J=1.3, 6.3Hz), 6.47{1H, dt, J=15.8,
6.1Hz), 6.66(1H, d,J%15.9Hz),7.22(1H,dd,JE9.O,9.OHZL
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.Z1(1H, s).

R(KBr) cm': 1656, 1606, 1240, 1090, 964.



4.11(2H, d, J=7.2 Hz), 5.28(2H, s), 7.33(2H d,
8.4 Hz), 7.74(2H, d, J=8.4 Hz), 7.79(1H, s).
R(KBr) cm 1: 3446, 1652, 1607, 1359, 1178, 1024, 829.
Mass mz: 380(M). 4) Preparation of
2-cycl opropyl net hyl - 4- (4- mathyl - | - pi perazi nyl ) net hyl -6
- [4- (et hyl t hi o) phenyl ] -2H pyri dazi n-3-one Fol | ow ng
the procedure of Exanple 1(10),
2-cycl opropyl met hyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4-
(et hyl t hi o) phenyl | - 2H-pyri dazi n- 3- one and
Ma s trhdA pidper Mzi ned Mete) reacted to yield the title
compound as a yellowoil (yield: 85.7%. 1H
NVR(400MHz, CDC13)S: 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,
Bx&YAH148), 4.10(2H, d, J=7.3 Hz), 7.33(2H, d, J=8.3
Hz), 7.75(2H, d, J=8.3 Hz), 7.78(1H, s). Exanple 149
Pr eparfaticonapf.on of
2-cycl opropyl net hyl - 4- (4- net hyl - | - pi perazi nyl ) net hyl
- 6- [ 4-2rfét- kil o ho o) prenill ) 62H2 py | R eazT Fs:igwd plgoyl) -4~
di hydrochl ori de Fol |l owi ng the procedure of Exanple 4,
2- cycllopetpy Lnit hipe pzifyvie iy hy L - P pereAai iy fePhyl - 6
-[4- (et hyl thio)phenyl]-2H pyridazi n-3-one was
react épltowynel dhe procedure of Example 1(10),

2-(4-chlorccinnamyl)-6- (4-fluocro-3-methylphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound
as a yellow oil (yield: 71.8%) .
'H NMR(400MHz, CDCls)8:
2.32(3H, s}, 2.35(3H, s}, 2.51 (4H, br), 2.62 (4H, br), 3.59(2H,
s}, 4.99(2H,d,J=6.6Hz), 6.42(1H,dt, J=15.8,6.4Hz), 6.66 (1H,
d, J=15.9Hz), 7.09(1H, dd, J=8.9, 8.9Hz), 7.24(2H, d, J=8.6
Hz), 7.30(2H, d, J=8.6 Hz), 7.56-7.62(1H, m), 7.65{1H, dd,

J=1.8, 7.2 Hz), 7.76(1H, s).

Example 143
Preparation of
2-{(4-chlorocinnamyl) -6-{4-fluoro~3-methylphenyl}—4-{
4~-methyl-l-piperazinylimethyl-2H-pyridazin-3-one
dihydrochloride

Following the procedure of Example 4,



the title compound as a colorless crystalline powler
(yield: 69.1%. Mlting point: 234.6-239.2C 1H
NVR(400MHz, DMSO- d6)5: 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), 3742(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) cml: 3438, 1651, 1606,
1402, 1095. Mass mlz: 384(M). Exanple 150
Preparati on of

= N NHYics eZE R ER ket T fdricaemB TR TR LRAFEYdpr py F e th
thyI-6-[4-(neth¥Ithio? phenyl ] - 2H pyri dazi n- 3-one
Fot } duinsg 2ehey priveedure o YEtdaple” AaD) was reacted to
2-¢C clopropylnethyl-4-nethanesu|fony|oxyneth{L-G-[4-
(Hetchyihehitd Fpreaghyeid pyr Bdagi At Bephes@rfdalline powder
di et hanol amine were reacted to yield the title
ndlad®a-yellow oi|l (yield: 181 78.9%. 1H
NVR( 400MHz, CDC13)5: 0.44-0.59(4H, m), 1.36-1.45(1H,
Mg | Ling5BEIHE : 5§22 2T-Z3(UR’C bigs-)3.67(4H, t, J=4.9 Hz),
3.73(2H, s), 4.13(2H, d, J=7.3 Hz), 7.32(2H d, J=8.3
Bz NMRT4TQHH, BISO-Z:Va( 2H, d, J=8.3
2.31(34, d, J=1.8 Hz}, 2.76(3H, s), 3.09{4H, br), 3.33(4H,
br), 3.83(2H, s), 4.94(2H, dd, J=1.2, 6.0Hz), 6.42(1H, dt,
J=16.0, 6.2Hz), 6.65(1H, d, J=16.0Hz), 7.22(1H, dd, J=9.1,
9.1 Hz), 7.34(2H, d, J=8.6 Hz), 7.45(2H, d, J=8.6 Hz),
7.71-7.76(1H, m}, 7.80(1H, dd, J=2.2, 7.0Hz), 8.08(1H, s}.
IR(KBr) cm™: 1652, 1608, 1492, 1239, 1130.

Mass m/z: 466{M7), 468(MY).

Example 144

Preparation of

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-{4-chlcrocinn

amyl)-6-{4-fluoro-3-methylphenyl}-2H-

pyridazin-3-one

Following the procedure of Example 1(10},
2-{4-chlorocinnamyl}-6-{4-fluoro-3-methylphenyl}-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
diethanclamine were reacted to yield the title compound as a

yellow oil (yield: 76.6%).



Hz) . Exanple 151 Preparation of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2- cycl opr opyl ne

t hyl - 6-[ 4- (et hyl t hi o) phenyl ]-2H pyri dazi n- 3- one

hydr ochl ori de Fol |l ow ng the procedure of Exanple 4,

4- N, N- bi s(2-hydroxyet hyl ) agggronet hyl - 2- cycl opr opyl net h
yl-6 -[4-(nmethylthio)phenyl]-2H pyridazi n-3-one was
reacted to vyield the title conmpound as a slightly
yellow solid (yield: 75.1%. Melting point:
169.2-171.7C 1H NVR(400MHz, DMSO- d6)8: 0.42-0.46(2H,
'w) NMe.(BReMHLT7(AM1.ng; 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. 2162K318d,s)J=8. 80 Hr),, t7. 85 .2HHzd, I~ Gikzy, B43P( EH),
S). IR(KBr) cm1: 3242, 1652, 1604, 1420, 1094, 1059,
823..71821, Mass4 mIxz(2H358( MkeCHROH) ExXanpHe dk52J=15.8, 6.5
Preparati on of

2- eipql oprapylires hyl=24- di Aet hyl.asi(nametdyli=6- f A-5(.ifeth) ,
yl t hi o) phenyl ] - 2H- pyri dazi n- 3-one Fol | owi ng the
proceduer, of Bxanplie) ,77.30(2H, d, J=8.2Hz), 7.58-7.63(1H,

m), 7.65(1H, dd, J=1.8, 7.2 Hz), 7.78(1H, s).

Example 145
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-({4-chlorccinn
amyl)-6-(4-fluorc-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 cclorless crystalline powder
{yield: 76.1%).
Melting point: 151.9-153.4°C
'H NMR(400MHz, DMSO-dg)&:
2.32(3H, ¢, J=1.7 Hz), 3.35(4H, t, J=5.1 Hz}, 3.83(4H, t,
J=5.4Hz), 4.46(2H, s), 4.97(2H, dd, J=1.2, &€.1Hz), 6.48(1H,
dt, J=15.%¢, 6.2 Hz), 6.67{1H, d, J=15.9 Hz), 7.24(1H, dd,
J=9.1, 9.1H=z), 7.35(2H, d, J=8.8Hz), 7.45(2H, d, J=8.6Hz),

7.75-7.80(1H, m), 7.85(1H, dd, J=1.7, 7.9H=z), 8.48(1H, s).



2-cycl opropyl net hyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4-
(et hyl t hi o) phenyl ] - 2H pyri dazi n-3-one was reacted to
yield the title conpound as a yellow oil (yield:
98.6% . 1H NWVR(400MHz, CDC13)8: 0.44-0.58(4H, m,
1.36-1.48(1H, n), 2.35(6H, 139, 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). Exanple 153 Preparation of
2-cycl opropyl met hyl - 4- di met hyl am nonet hyl - 6-[ 4- (et h
yl t hi o) phenyl ] - 2H pyri dazi n- 3- one hydr ochl ori de
Foliow mg t+hé 65Receddf e bi%Exdifplle 4090, 968.

2-cycl opropyl met hyl - 4- di met hyl am nonet hyl - 6- [ 4- (et hyl
Mdw © m/)phddP N 2H48rMdazi n- 3-one was reacted to yield
the title conpound as a pale yellow crystalline
powder (yield: 75.5% Melting point: 230.2-232.3C 183
1H NVR(400MHz, DMSO-d6)6: 0.42-0.46(2H, m,

OxHRI® 3862H, n), 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( ZHepdrad8n 60Hz), 7.84(2H, d, J=8.5 Hz), 8.34(1H
S). IR(KBr) cm1: 3435, 1646, 1604, 1402, 1093, 829.
Mass r-24-3RD¢ M inExaipl-d-d5dethylaminomethyl-6- (4-fluo

ro-3-methylphenyl) -2H-pyridazin-3~cnea
Following the procedure of Example 7,
2-{4~chlorocinnamyl) -6-(4-fluoro-3-methylphenyl)-4~methane
sulfonyloxymethyl-2H-pyridazin-3~one was reacted to yield the
title compound as a yellow oil (yield: 84.6%).
'H NMR(400MHz, CDCls)8:
2.33(34, 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=15.8Hz), 7.07(1H, dd, J=8.9, 8.9Hz), 7.24 (2H,
d, J=8.6Hz), 7.30(24,d, J=8.6Hz), 7.60~7.68(2H, m), 7.77 (1L,

s).

Example 147
Preparaticn of
2-(4-chlorocinnamyl) ~4-dimethylaminomethyl-6-(4-fluo
ro-3-methylphenyl) -2H-pyridazin-3-cne hydrochloride
Following the procedure of Example 4,

2-(4-chlorocinnamyl) -4-dimethylaminomethyl-6-{4-fluoro-3-



Preparation of
4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl -2-i sob
utyl - 6-[ 4- (net hyl't hi o) phenyl ] - 2H pyri dazi n-3-one 1)
Preparati on of 4-carboxy-2-isobutyl-6-[4-(nethylthio)
phenyl]-2H pyrida zin-3-one7;To a solution of
4- met hoxycar bonyl - 6-[ 4- (et hyl t hi o) phenyl ] - 2H pyri dazi
n-3- one (8.00 g, 29.0 mml ) in N, N-dinethyl formm de
(80 nm.) were added potassium carbonate (8.02 g, 58.0
mol ) and i sobutyl bromde (4.76 g, 34.8 mol ), and
ndieh i piteunve ) was - sy F ¥ dasdi rat3 - o80CwRer readiud .0 Yheld the
tenperature of the reaction mxture was allowed to
di oe backours 300t enperatuy & alandeagateur atied dagiedas -
sol ution of sodi um hydrogencarbonate was added. The
mE Xt e ponas :t heh. exatlact’ed with ethyl acetate. The
extract was washed 184 wth brine, and dried over
anhycriausMsodinMacsulsf &t e. The solvent was distilled
of f under reduced pressure. Followng the procedure
of Exanphe d, (#),7the) r ésBdueHwas ,r éats 6.t o) yi%elod (24,
the title conmpound as a yellow solid [yield: 65.10 (2
steps)g41.3, BHINWVR( AGONKBZ L HCLEL3Y61611,05(.6HHzd, @1$6.(16,
Hz) , 2.33-2.46(1H, m) , 2.54(3H, s), 4.21(2H d,
J=R,40+2) 1 Hz)34( 24 (1, daB.J4°Hz) ,9 . B.80( 2H,3d210=8. 4=8.6
Hz), 8.68(1H, s), 12.72(1H, s). Mass niz: 318(M).
Hz), 7.45(2H, d, J=8.6Hz), 7.75-7.80(1H, m), 7.85(1H, dd,

J=2.3, 7.6 Hz), 8.47(1H, s).

TR(KBr) cm *: 1652, 1608, 1491, 1239, 968.

Mass m/z: 411(M"), 413(M").

Examnple 148
Preparation of
2-cyclopropylmethyl-4- (4-methyl-l-piperazinyl)methyl
-6-[4- (methylthio)phenyl]-2H-pyridazin-3~one
1) Preparation of
4d-carboxy-2-cyclopropylmethyl-6-[4- (methylthio)phenyl]-
Z2H-pyridazin-3-one
Following the procedure of Example 1{7),
2~cyclopropylmethyl-4-methoxycarbonyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-~3-one was reactedtoyield the title compound

as a yellow crystalline powder (yield: 98.2%).

4 NMR (400MHz, CDCl,)8:



2) Preparation of
4- hydr oxynet hyl - 2-i sobut yl - 6-[ 4- (et hyl t hi o) phenyl ] - 2H
pyri dazi n-3-one Follow ng the procedure of Exanple
1(8),
4- car boxy- 2-i sobutyl - 6-[ 4- (et hyl t hi o) phenyl ] -2H-pyrid
azin -3-one was reacted to yield the title conpound
as a yellowoil (yield: 35.3%. 1H NVR(400MHz,
CDC13)5: 0.98(6H,d, J=6. 6Hz), 2. 27 2.
39(1H m, 2. 53(3H, s) 4.08(2H, d, J=7. Fh) 4. 71(2H

d, U=9-9.F6) 407 De( 2HA0TL - TEE.H M) 2 - A GEE 1R - )24
7.73(2H, d, J=8.6 Hz). 3) Preparation of
2- idoBut y4 49 met hathesul fomyitoylet hyl- 784 Pl Crefh§1 & HFd:
) phenyl]-2H pyridazi n-3-one Fol |l ow ng the procedure
of BdnpHe $(9)14185(1H, s).
4- hydroxynethyl 2-isobutyl-6-[4-(meth Ithloéphe I]1-2H
IR Pl dazi - 346he W2 ddcted  $ 62 yildod t RAOB; t1Q93, 825,
compound as a pale yellow crystalline powder (yield:
M3320)/z :1H1KVR{400MHz, CDC13)8: 0.99(6H, d,
J=6.6Hz),2.28-2.40(1H, m, 2.53(3H,s), 3.17(3H, s),
4) 0B(2¥rad,ion=f4 Hz), 5.27(2H, d, J=1.2 Hz), 7.32(2H,
d, J=8.4 Hz), 7.73(2H, d, J=8.4 Hz), 7.75(1H, d, J=1.4
Hz) 2-civHse ey 1m88RY M 4~ hwiyropepahgt i onl Hf (methylthio) ph

enyl]-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2~cyciopropylmethyl-6-{4- (methyithioc)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)a:
0.45-0.60(4H, m), 1.37-1.4¢6{(1H, m}, 2.53(3H, s), 3.09(1H,
t, J=6.1Hz), 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-methanesulfonyloxymethyl—-6-[4-{me
thylthio)phenyl]-2H-pyridazin-3~one

Following the procedure of Example 1(3),
2-cyclopropylmethyl-4-hydroxymethyl-6-[4- (methylthio]pheny

1]-2H-pyridazin-3-one was reacted to yield the title compound



4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl - 2-i sobut
y 1-6-[4-(nethylthio)phenyl]-2H pyridazi n-3-one

Fol | owi ng the procedure of Exanple 1(10),

2-isobutyl - 4- net hanesul f onyl oxynet hyl -6-[4-(nethyl thio
)phe nyl]-2H pyridazin-3-qre and tert-butyl

1- pi perazi necarboxyl ate were reacted to yield the
title conmpound as a yellow oil (yield: 88.0%. iH
NVR(400MHz, CDC13)8: 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,

8) pal’d: 5@ 1(4H, finedmkdle® Hyjield3. B8-¢92H, .s),

4.07(2H, d, J=7.4 Hz), 7.32(2H, d, J=8.4 Hz), 7.73(2H,
W ndm8460kR), hT8(dH, s). Exanple 155 Preparation of
186

2- ils@butlybi 64 Ar(ymet h§T ¢ hi o) Gheny) | -A-313pi per azi-dyl( 3H,
) met hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol |l ow ng
t hes)pr acetdurie, of, Bxanplie)2, 5.28 (2H, s), 7.33(2H, d, J=8.4
4- (4-tert-butoxycarbonyl -1 -pi perazinyl)nethyl - 2-i sobut
yl #6&) ,- [/47 ¢ vk hyd t hi=6).gh@nyl | 7 2F pMt.i ddzi n- 3- one was
reacted to vyield the title conmpound as a yell ow

TR ytal ldie pavider 16yE el H607,70.35%) . IMEBT | DR $0id3te:.
248.5-253.7C (dec.). 1H NVR(400MHz, DWMSO- d6) 8:

0295 (6H,: d80%87)6Hz), 2. 21- 2.

33(1H, M, 2. 52(3H,s), 3. 10(4H,

4) Preparation of

2-cyclopropylmethyl-4- {4-methyl-l-piperazinyl}methyl-6-

[4- (methylthioc) ghenyl]-2H-pyridazin-3-one

Following the procedure cof Example 1(10),

2-cyclopropylmethyl-4-methanesulifonyloxymethyl-6-[4-
{fmethylthio)phenyl]-2H-pyridazin-3-one and
l-methylpiperazine 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
Z2-cyclopropylmethyl-4-(4-methyl-l-piperazinyl)methyl

-6-f4-(methylthio)phenyl]-2H-pyridazin-3-one



t, J=4.8 Hz), 3.30(4H, t, J=5.2 Hz), 3.90(2H, s),
4.01(2H, d, J=7.3 Hz), 7.39(2H, d, J=8.3 Hz),

7.83(2H, d, J=8.3 Hz), 8.15(1H, s). IR(KBr) cm 1:
2961, 2442, 1640, 1596, 1511, 1433, 1406, 1089, 912.
Mass mz: 372(M). Exanpl e1856 Preparation of
2-1sobutyl -4-(4-nmet hyl -1-pi perazinyl)nethyl-6-[4-(nme

t hyl t hi o) phenyl ] - 2H pyri dazi n-3-one Follow ng the
procedure of Exanple 1(10),

2-isobutyl - 4- met hanesul f onyl oxymet hyl -6-[4-(nmethyl thio
) phe diylvpr2ehpyridkazi n- 3- one and 1- net hyl pi perazi ne
were reacted to yield the title conpound as a yell ow
oi | (yicélldwisg. 80 .prkgprdutrl NVREAOUM4z,4-CDC13) S:

0. 98(6H, d,

J=6; Bz oy 20 RhBO( 4H, e h32 (¢ BHpsye va B4 me thyy -6-[4-
2.53 (3H, s) , 2.62 (4H, br) , 3.58 (2H, d, J=1.4 Hz)
(melt I/ 2 M) pheny DE72H- )i dazin33- ¢4 wag rgagted Yy yield
7.74 (2H, d, J=6.8 Hz) , 7.76(1H s). Exanple 157
repardei ogmpfund as a colorless crystalline powder (yield:
2-isobutyl -4-(4-nethyl -1 -piperazinyl)methyl-6-[4-(nme
ghyl¥ihi o) phenyl ] - 2H pyri dazi n- 3- one di hydrochl ori de

Fol | owi ng the procedure of Exanple 4,

2= i tsiotautophi nd+ (43 4ret 349 12°0i per azi nyl ) net hyl - 6-[ 4- (net h
ylth

'H NMR(400MHz, DMSO-dg)8:

0.40-0.45(24, m), 0.50-0.56(2H, m), 1.30-1.40(1H, m),
2.53(3H, s),2.77{(3H, 8), 2.97(4H, br), 3.28(4H, br), 3.72 (2H,
s), 4.05(2H, 4, J=7.1 Hz), 7.39(2H, d, J=8.6 Hz}, 7.82(2H,
d, J=8.3 Hz), T7.96(1H, s).

IR (KBr) cm™: 3438, 1651, 1606, 1402, 1095.

Mass m/z: 384(M").

Example 150

Preparation of

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

thyl-6-[4- (methylthioc)phenyl]-2H-

pyridazin-3-cne

Following the procedure cf Example 1(10),
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4-
(methylthio)phenyl]-2E-pyridazin-3-one and diethanolamine

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



I 0) phenyl ] -2H pyri dazi n-3-one was reacted to yield the
title conpound as a colorless crystalline powder
(yield: 86.4%. Melting point: 242.6-243.7C 1H

NVR( 400MHz, DMSO d6) 8: 0.94(6H, d,
J=6.6Hz),2.21-2.33(1H, M, 2.62(3H,s),2. 76(3H, s),
3.09(4H, br), 3.33(4H, br), 3.83(2H, s), 4.01(2H, d,
J=7.1 Hz), 7.39(2H, d, J=8.6 Hz), 7.82(2H, d, J=8.5
Hz), 8.07(1H, s). IR(KBr) cm 1: 3432, 2957, 2437,

1652, 1607, 1090, 953. Mass niz: 386(M). Exanple 158
188 %)Prepar ati on of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2-i sobutyl -6-[ 4

iy merhybohiio) pirenyh §: 2H pyri dazi n-3-one  Fol | owi ng t he
procedure of Exanple 1(10),

2- itsdduDybo 44ptthangsbib f bmA Gyt hya -6 (B4~ (wriet By 7BRIE,
)phe nyl]-2H pyridazi n-3-one and di et hanol am ne were
reactied3t @7 (4H,ekd Ik & el @ TOHPGENRds bs ‘a lpdRHew oidF 7 -3
(yield: 71.20). 1H NWVR(400MHz, CDC13)6: 0.96(6H, d,
J=6126kz),32(27- 8, 34K En) , 2. BUI3H, s5),7 -247EH4HL, JES.3
J=5.1 Hz), 3.66(4H, t, J=5.1 Hz), 3.70(2H, s),

4. 08(2H, d, J=7.2 Hz), 7.30(2H, d, J=8.6 Hz),
7.71-7.76(3H, m. Exanple 159 Preparation of

Example 151
Preparation of
4-N,N-bis (2-hydreoxyethyl}aminomethyl-2-cyclopropylme
thyl-6-[4- (methylthio)phenyl]-2H-
pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis{2-hydroxyethyl)aminomethyl-2~cyclopropylmethyl-6
~-[4- (methylthio)phenyl]~2H-pyridazin-3-one was reacted to
yield the title compound as a slightly yellow solid (yield:
75.1%) .
Melting point: 169.2-171.7°C
'H NMR(400MHz, DMSO-ds)5:
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}y, 7.41(2H, &, J=8.8 Hz), 7.85(2H, d, J=9.0 Hz), 8.37(1H,
s5).

IR (KBr) cm™: 3242, 1652, 1604, 1420, 1094, 1059, 823.



4- N, N- bi s(2- hydroxyet hyl)am nonet hyl - 2-i sobutyl -6-[4

- (et hyl t hi o) phenyl ] - 2H pyri dazi n- 3-one oxal ate To a
sol ution of

4- N, N- bi s(2-hydroxyet hyl)am nonet hyl - 2-i sobut yl - 6-[ 4-(
meth vyl thio)phenyl]-2H pynkglazi n-3-one (69.7 ng, O0.18
mol) in nmethanol (1 nL) was added at room
tenperature oxalic acid dihydrate (22.4 ng, 0.18
mol ) The solvent was distilled off wunder reduced
pressure. The residue was recrystallized from

wdd omofzar medi(et hyticetther to obtain the title conpound
as a white solid (59.5 ng, 69.4%. 189 Melting
point: 116.4-118.1C 1H NVR(400MHz, DMSO d6) S:
0.94(6H,d, J=6.6Hz), 2. 20- 2.

B3{rdHem1,52. 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, d, J=7.3 Hz) ,
7.39 (F2Hpadatd=B8.0% Hz) , 7.81 (2H, d, J=8.6 Hz) ,
8.14(1H, s). IR(KBr) cm 1: 3344, 2927, 1659, 1611,
1402, 21048} o7 2dpy livass Imdz HiB860( M aCHROK)thYEx amph e (1St
Preparati on of

4- di metlhyik aimbnemet hyii-2virsdbat gt 3 6efe- (met hyl t hi o) ph
enyl ] - 2H pyri dazi n- 3-one Foll ow ng the procedure of
ExanplrelZpwing the procedure cf Example 7,

2-i sobutyl - 4- met hanesul f onyl oxynet hyl -6-[4- (nethyl thio
J)phelopropylmethyl-4-methanesulfonyloxymethyl-6-[4-

(methylthio)phenyl] -2H-pyridazin-3-one was reacted to yield
the title compound as a yellow oil (yield: 98.6%).
'y NMR{400MHz, CDCls3)é:
0.44-0.58(4H, m), 1.36-1.48{1H, m), 2.35(6H, s), 3.51(ZH,
s), 4.51(2H, 4, J=7.3 Hz), 7.31(2H, 4, J=8.3 Hz), 7.77(2H,

d, J=7.8 Hz), 7.78(1lH, s).

Example 153
Preparation of
2-cyclopropylmethyl-4-dimethylamincmethyl-6-[4- (meth
ylthio)phenyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyli-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



nyl ] - 2H pyri dazi n- 3-one was reacted to yield the title
conpound as a yellow oil (yield: 73.9%. 1H
NVR(400MHz, CDC13) S:

0.98(6H, d, J=6. 6Hz), 2. 29-2.41(1H, m, 2. 36(6H, s), 2. 52( 3H,
s), 3.52(2H, d, J=1.2 Hz), 14307(2H, d, J=7.4 Hz),
7.31(2H, d, J=8.6 Hz), 7.77(2H, d, J=8.4 Hz),

7.79(1H, s). Exanple 161 Preparation of 190

4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl t hi 0) ph
enyl ] - 2H pyri dazi n-3-one hydrochl ori de Foll ow ng the
pr oedunevot, Exempie) &;

4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl t hi 0) phen
yl ]0-- 422H0py 6 il dazim-,3-Corsé Was 8 dActeld tlo 3li-el-40t he: tikd e
conpound as a colorless crystalline powder (yield:
82.23%R.(3Nkl $1 NG -BEIAH; 216.480218HAGH, "JHINVRI4DONHZ> (2
DVMSO- d6) 6: 0.96(6H, d, J=6.8Hz), 2.23-2.36(1H,

2. 53(:3H, 43)2&2%2@@-16 Hg), 4. EO%((ZziH dd,T=F=P Hz Hz)§ - 34(1H,
4.27(2H, s), 7.41(2H, d, J=8.3 Hz), 784(2H d, J=8.3
Hz)s) -8.42(1H, s). IR KBr) cm-1: 3485, 1740, 1684,
1253, 856, 577. Mass mz: 331(M) Exanmple 162

PR gffarn)atdmoh ¢f435, 1646, 1604, 1402, 1093, 829.

2-isobutyl -6-[4-(nethylthio)phenyl]-4-propargyl am no
Mass m/z: 329(M").

Example 1504
Preparation of
4~ (4-tert-butocxycarbonyl~l-piperazinyl)methyl-2-isob
utyl-6-[{4-(methylthio}phenyl]-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-iscbutyl-6-[4- {methylthio)phenyl]-2H-pyrida
zin-2-one
Tc a solution of
4-methoxycarbonyl-6-[4- (methyithio)phenyl]-2H-pyridazin-3-
one (8.00 g, 2%.0 mmol) in N,N-dimethylformamide (80 nlL) were
added potassium carbonate (8.02 g, 58.0 mmol) and isobutyl
bromide (4.76 g, 34.8 mmcl), and the mixture was stirred at
80°C for 2 hours. The temperature of the reactiocn mixture was
allowed todropback to rocom temperature, anda saturated agquecus
solution of sodium hydrogencarbonate was addéd. The mixture

was then extracted with ethyl acetate. The extract was washed



met hyl - 2H pyri dazi n-3-one Foll owi ng the procedure of
Exanpl e 1(10),
2-i sobutyl - 4- met hanesul f onyl oxynet hyl -6-[4-(nethyl thio
)phe nyl]-2H pyridazi n-3-one and propargyl am ne were
reacted to yield the titl esconpound as a yellow oil
(yield: 52.2%. 'H NVR(400MHz, CDC13)6: 0.98(6H, d,
J=6.6 Hz) , 2.26 (1H, t, J=2.3 Hz) , 2.29-2.40(1H, 191
m , 2.52 (3H, s) , 3.51 (2H, d, J=2. 4 Hz) , 3.90
(2H, s) , 4.07 (2H, d, J=7.4 Hz), 7.31(2H, d, J=8.4
WYL bEiTE( 1BpdsyTiqd T3(EHanhgdrges, sedpn sptaapre 163
Preparati on of 2-isobuty|-6-[4-(nethy|thio)phenyl£-47
pr opartgykamimdridtlieyl o PHUYeird agdveSl reshyae oc AloddPeeng
Fol | owi ng the procedure of Exanple 4,
thd soboutykcbof £x@mptayl thi-oypheay kfud wps opsarcgpida Mofkd
thyl -2H pyridazin-3-one was reacted to yield the
the e téompowedndass a whiltew solid [Yyeéfd:657356%4 steps) | .
Melting point: 197.5-198.4C 1H NVR(400MHz, DMSO- d6) 6:
0. 9BRGHD AVHI~B.TBHZ) §2. 23- 2.
36(1H,n),2.53(3H,s),3.48(1H, t, J=2.4 Hz) , 3.95 (2H,
d, 1J£2.(4HHe) J=64603)(2H33d2-3&71H, Hy) 2.5443H7¢62HE -8} (2H,
7.41(2H, d, J=8.3 Hz), 7.82(2H, d, J=8.6 Hz),
8. 28(IH, - 8)z) | R(KBr(EHeml 1.7=84472)32078C p9b8d, 212 4 Hz),
1651, 1607, 1441, 1093.

8.68 (1H, s), 12.72(1H, s).

Mass m/z: 318(M").
2) Preparation of
4-hydroxymethyl-2-iscbutyl-6-[4- (methylthio)phenyl])-2H~-
pyridazin-3-one
Following the procedure cf Example 1(8),
4-carboxy-2-isobutyl-6~[4-{methylthio)phenyl]-Z2H-pyridazin
-3-one was reacted to yield the title compound as a yellow oil
{yvield: 35.3%).
'H NMR(400MHz, CDCls)3:
0.98(6H, d, J=6.6Hz), 2.27-2_.39(1H, m}), 2.53(3H, s), 4.08(2H,
d, J=7.4 Hz), 4.71{24H, d, J=5.8 Hz), 7.26(2H, d, J=8.4 Hz},
7.66(1H, s), 7.73(2H, ¢, J=8.6 Hz).
3} Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4-(methylthioc)
phenyl]~2H-pyridazin-3-one

Following the procedure of Example 1(9),



Mass m z: 341(Mt). Exanple 164 Preparation of

2-cycl opropyl net hyl - 4- (4- et hyl -1 - pi per azi nyl ) net hyl
-6-[ 4- (et hyl sul finyl)phenyl]-2H pyri dazi n-3-one 192

1) Preparation of

2-cycl opropyl net hyl - 4- met hagesul f onyl oxynet hyl - 6-[ 4- (m
e thylsulfinyl)phenyl]-2H pyridazin-3-one To a

sol ution of

2-cycl opropyl met hyl - 4- met hanesul f onyl oxynet hyl - 6-[ 4- (m
et hy Ithi%%pheny!]-ZFprridazin-3-one.(300 ng, 0.79
fmipt dr axymefray Ry eheclelvdriodd 4¢ 10e iy L Wds ' #d8ed L] —2H-
dropwi se at -20C a solution of 3-chloroperbenzoic

BT HAZA04 3rgne WA reaskRdi e veehyl B tidRRoFPHROYH RE) @
, and at the sane tenperature, the m xture was

sala ried oor c8Ds pe hlitress PoAdeOUd ageibdus’ Sadil um
hydrogensul fite was added to the reaction m xture,
FWndMRHEAIMEhe GHNLUPe was extracted with chlorof orm
The extract was successively washed with a saturated
aqWedds c8odi ymehydizogenc@rBodat eHand, 2bPphetl, ahd 3wad (3H,
then dried over anhydrous sodium sul fate. The sol vent
was )di 61981280 df fTundeHzi eduded 2pr edswre. ZThHe) + dsiPdlié
was recrystallized from chl orof orm hexane to yield the
ti t, el=¢ohpound -ds} (@HeofodFE8sé ferlystal b i e Powbier- 4 £3D-
ny, 44.5% . 1H NVMR(400MHz, CDC13)5: 0.48-0.63(4H, m,
Ma37 ¥/ z46BBR(MMY., 2.77(3H, s), 3.18(3H,

4} Preparation of
4-(d-tert-butoxycarbonyl-l-piperazinylimethyl-2-isobuty
l-6-[4-{methylithio)phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1(10},
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio)phe
nyl]-ZH-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title

compound as a vellow oil (yield: 88.0%).

'H NMR (400MHz, CDCl3)3&:
0.98({6H, d, J=6.6 Hz), 1.47(9H, s}, 2.28-2.40(1H, m},
2.50-2.55{4H, m), 2.53(3H, s), 3.50(4H, t, J=4.8Hz), 3.58 (2H,

sy, 4.07(2H, 4, J=7.4 Hz), 7.32(2H, d, J=8.4 Hz), 7.73(2H,

d, J=8.6 Hz), 7.78{1H, s).

Example 155

Preparation cof



s), 4.14(2H, d, J=7.3 Hz), 5.30(2H, d, J=1.4 Hz),
7.76(2H, d, J=8.6 Hz), 7.84(1H, t, J=1.4 Hz),

7.98(2H, d, J=8.8 Hz). Mass mz: 396(M). 2)
Preparation of

2-cycl opropyl net hyl - 4- (4- magdyl - | - pi perazi nyl ) net hyl -6
193 [4-(nmethylsul finyl)phenyl]-2H pyridazi n-3-one
Fol | owi ng the procedure of Exanple 1(10),

2-cycl opropyl met hyl - 4- met hanesul f onyl oxynet hyl - 6-[ 4- (m
ethy 1-sulfinyl)phenyl]-2H pyridazin-3-one and

1- et Wylipicpet szt pel fweire thedehed) poeyy el of tHertperezinyl
compound as a yellowoil (yield: 60.6%. 1H

NVR( 4004z y 1 ERDCI8Y B d 414630 060 ( 4H yd§jochiLog7de, 49( 1H,

m, 2.34(3H, s), 2.54(4H, br), 2.64(4H, br), 2.78(3H,
s), 3.®WL(2Wing)thed m3(Hdurd, ofJEFapeMy)s, 7. 75(2H, d,
J=8.2 Hz), 7.84(1H, s), 7.99(2H, d, J=8.2 Hz).
EXaﬁ¢ﬁq;thy§topyg@gm@nykﬂi1ﬂiperazinyl)methyl*2~isobutyl—6
2-cycl opropyl net hyl - 4- (4- met hyl - | - pi per azi nyl ) net hyl

= 64§ dnq(iet il subhémyd ) iemyir LA py$ Tz irs3 reaeted Lo
di hydrochl ori de Followi ng the procedure of Exanple 4,
Picitt Lbpropykmertpplind-a42 yel hy v -drygitpét aze wpkyaetyrle:
-[4- (nethyl sul finyl)phenyl]-2H pyridazin-3-one was
Yeartled to '

Melting point: 248.5-253.7°C (dec.}.

'H NMR({400MHz, DMSO-dg)8:
0.95(6H, d, J=6.6Hz), 2.21-2.33(1H, m), 2.52(3H, s), 3.10(4H,
t, J=4.8 Hz), 3.30(4H, t, J=5.2 Hz), 3.90(2H, s), 4.01(2H,
4, J=7.3 Hz), 7.3%9{(2H, 4, J=8.3 Hz}, 7.83(28, d, J=8.3 Ez),
8.15(1H, s).

IR {KBx) cm™t: 2961, 2442, 1640, 1596, 1511, 1433, 1406, 1089, 912.

Mass m/z: 372 (M%) .

Example 156

Preparation ct

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

thylthio)phenyl]—2H—pyridazin—3—one

Following the procedure of Example 1(10),
2-isobutyl-4-methanesul fonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin-3-one and l-methylpiperazine were reacted

to yield the title compound as a yellow cil (yileld: 68.3%).



yield the title conmpound as a colorless crystalline
powder (yield: 64.3%. Melting point: 80C (dec.) 1H
NVR(400MHz, DMSO-d6)3: 194 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;88), 4.08(2H, d, J=6.8 ,
Hz), 7.80(2H, d, J=8.3 Hz), 8.05-8.09(3H, nm). |R(KBr)
cm': 3430, 3005, 1652, 1607, 1458, 1401, 1010, 838.
Mass mlz: 400(M-). Exanple 166 Preparation of
2-isobutyl -4-(4-nmethyl -I-piperazinyl)nmethyl-6-[4-(ne
tthydvieuk bdmyt ) pleenyh $: 2H pyri dazi n-3-one 1)

Preparati on of

2- i0soBuBH| 04-Jvet. Ivdives Ul f28myl- Ry Bt hyl 26 3R4 3t hyl- SUl(fH,
I nyl)phenyl]-2H pyridazin-3-one Follow ng the

pr acedur.&3dBEDsans.62168¢ by) , 3.58(2H, d, J=1.4Hz), 4.07 (2H,
2-i sobutyl - 4- met hanesul f onyl oxynet hyl -6-[4-(nethylthio
) - phenyl § H2b, pyridad, nd 3-Jofie oviges) r dact édHit ol yiet B tihe,
title conmpound as a colorless crystalline powder
(yitelid:¢184.3%) . 'H NVR(400MHz, CDC13)6: 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(IH t, J=1.2 Hz),
TxB88(12H158, J=8.6 Hz).

Preparation of
2-isobutyl~4-(4-methyl-l-piperazinyl)methyl-6-[4- (me
thylthio)phenyl]-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4- (4-methyl-l-piperazinyl)methyl-6-[4- {methylth
io)phenyli-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=6.6Hz), 2.21-2.33(1H, m), 2.52(3H, s), 2.76(3H,
sy, 3.09(4H, br), 3.33(4H, br), 3.83(2ZH, s), 4.01(z2H, d,
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, 1080, 953.

Mass m/z: 386(M").

Example 158



Mass mlz: 398(M). 2) Preparation of
2-isobutyl-4-(4-nmethyl -1-piperazinyl)nethyl-6-[4-(neth
y 195 |Isulfinyl)phenyl]-2H pyridazi n-3-one Fol | ow ng
the procedure of Exanple 1(10),

2-isobutyl - 4- met hanesul f onyoxynet hyl - 6- [ 4- (et hyl sul f
i nyl )phenyl]-2H pyridazi n-3-one and

1- met hyl pi perazine were reacted to yield the title
conpound as a yellow oil (yield: 61.8%. 1H
NVR(400MHz, CDC13)S: 0.99(6H, d,

J=6. 6HzFp2r80:&n 44 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 4HX) N-Hi T B2 drbxvdt8y2) Mrinoret8(11H,- ispbutyl-6-1{4
7.99(2H, d, J=8.2 Hz). Exanple 167 Preparation of

2- i sobUtgta Al (i avgtheyly-ll -pHpey azdavyil eyl - 6- [ 4- (ne

t hyl sul fi nyl) phenyl]-2H pyri dazi n- 3-one

di hydreehbet nhglestfoldrowieng rehef pi:ogadur 8 (8P ) Exanpl e 4,
2-isobutyl -4-(4-nmethyl -I-piperazinyl)nethyl-6-[4-(nmeth
 iswbulef/il Ry Fphienyd JulZdnpy vkdag i ny 3= one -vas theath eo nie
yield the title conpound as a colorless crystalline
povideH -pyi etidz i 7-63-4%e andMVali et ngnpoimitine 224e5:2291€dC to
(dec.)

yield the title compound as a yellow oil (yield: 71.2%).

‘H NMR (400MHz, CDCls)d:
0.96(6H, d, J=6.6Hz), 2.27-2.39(1H, m), 2.51(3H, s}, 2.71(4H,
t, J=5.1 Hz)}, 3.66(4H, t, J=5.1 Hz), 3.70{2H, s), 4.08(2H,

d, J=7.2 Hz), 7.30(2H, d, J=8.6 Hz), 7.71-7.76(3H, m) .

Example 159

Preparation of

4-N,N-bis (Z2-hydroxyethyl)aminomethyl-2-iscbutyl-6-[4

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

To a scolution of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6-{4-(meth
ylthic)phenyl]-2H-pyridazin-3-cne (69.7 mg, 0.18 mmol) in
methanol (1 mL) was added at room temperature oxalic acid
dihydrate {(22.4 mg, 0.18 mmol). The solvent was distilled off
under reduced pressure. The residue was recrystallized from

chlorcform-diethyl ether toobtain the title compound as awhite

solid (59.5 mg, 69.4%).



1H NVR(400MHz, DWVSO- d6)6: 0.96(6H, d,

J=6.6Hz), 2.22-2.35(1H,m, 2. 76(3H,s), 2. 77(3H, 196 s),
3.14(4H, br), 3.35(4H, 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). IR(KBr) iggn': 3426, 2960, 1656,
1608, 1459, 1400, 1044, 1011. Mass niz: 402(W.
Exanpl e 168 Preparation of

4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul fi ny

1) phenyl ] - 2H pyri dazi n-3-one Fol Il owi ng the procedure
of 1 {Exaypogn?,; 116.4-118.1°C

2-i sobutyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl sul f
imwiMr ipheny) |ortd—py s b dazi n- 3-one was reacted to yield
the title conmpound as a yeIIom;oiI (yield: 46.20). 'H
NVR(.4@QKHEz 4, OBCLI)S:) & P26 H3 (dH, 3+6.28 SR BH, s), 2. 91 (4H
2.30-2.43 (1H, m , 2.38 (6H, s) , 2.76 (3H, s),
3.54(2¢+h . 8Hz)4. 10§ RHH AL, JER & Hz) , ¥.9R4(2H, s O, 4388 (2,
Hz), 7.87(1H, s), 8.02(2H, d, J=8.2 Hz). Exanple 169
Prebadalidmzof 7.39(2H, d, J=8.6 Hz), 7.81(2H, d, J=8.6 Hz),
4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul fi ny

1) phanryll; 26+ pyri dazi n- 3- one hydrochl ori de Fol |l ow ng

the procedure of Exanple 4,
IR(KRr) om *: 3344, 2927, 1659, 1611, 1402, 1049, 721.

Mass m/z: 360 (M -CH,0H) .

Example 160
Preparation of
4-dimethylamincmethyl-Z-isobutyl-6-[4- (methylthio]ph
enyl]-2H-pyridazin-3-one
Following the procedure cf Example 7,
2—isobutyl—4—methanesulfonyloxymethyl—6—[4—(methylthio)phe
nyl]-2H-pyridazin-3-one was reactedtoyieldthe title compound
as a vellow o0il (yield: 73.9%).
'H NMR(400MHz, CDCl3)8:
0.98 (64, d, J=6.6Hz), 2.29-2_.41{1H, m), 2.36(6H, s), 2.52{3H,
s}, 3.52(28, d, J=1.2 Hz), 4.067(2H, d, J=7.4 Hz), 7.31(2H

d, J=8.6 Hz), 7.77(2H, d, J=8.4 Hz), 7.79(1H, s).

Fxample 161

Preparation of



197

4-di met hyl am nonet hyl - 2-i sobutyl - 6-[ 4- (et hyl sul finyl)
phen yl]-2H pyridazin-3-one was reacted to yield the
title conpound as a colorless crystalline powder
(yield: 77.40). Melting poiips: 204.2-206.0C 1H
NMR(400MHz, DMSO- d6) 6: 0.97(6H,d, J=6. 6Hz), 2. 24- 2.
36(1H, m,2.78(3H,s),2.83(6H, s), 4.07(2H, d, J=7.1
Hz), 4.28(2H, s), 7.82(2H, d, J=8.3 Hz), 8.09(2H, d,
J=8.3 Hz), 8.49(1H, s). IR(KBr)cm 1: 3438, 2961, 1652,
1607, 44@Tethg0onin@uthyivdss spbuty BAF( M) (mekaaphec) ph
170 Preparation of

2- cycleoprldpyHney hida Zin(-A-meehpldkoph berias nyl ) net hyl

- 6-[ 4- (met hyl sul f onyl ) phenyl ] - 2H- pyri dazi n- 3-one 1)

Pr epartatlilomiof the procedure of Example 4,

2-cycl opropyl met hyl - 4- met hanesul f onyl oxynet hyl - 6-[ 4- (m
&-dinmdhsulafronping phehyd -2Hapydi-az # niBgne thig) ghenyl] -
sol ution of

ZH-ayct iolrzapy B rethylasd s aet teh dsuy ol Lok yretliey fogrdund g
ethy [Ithio)phenyl]-2H pyridazin-3-one (226 ng, 0.59
amod)odlessmethylehelehlonidde (Y0ehtl) Sas3‘added
dropwi se at -20C a solution of 3-chloroperbenzoic
el (Ading,: 2188+umd.)4°Cn net hyl ene chloride (2

m.), and at the sane tenperature, the m xture was 198
'H NMR (400MHz, DMSO-dg)8:

0.96(6H, d, J=6.8Hz), 2.23-2.36(1H, m), 2.53(3H, 8), 2.82 (6H,
s}y, 4.05(2H, 4, J=7.1 Hz), 4.27(2H, s}, 7.41(2H, d, J=8.3
Hz}, 7.84(2H, d, J=8.3 Hz), 8.42(1H, s).

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

Mass m/z: 331 (M.

Example 162

Preparaticn of

2-isobutyl-6-[4- (methylthio)phenyl]l-4-propargylamino

methyl-2H~pyridazin-3-cne

Following the procedure of Example 1(10),
2-isobutyl-4-methanesul fonyloxymethyl-6-[4- (methylthio)phe
nyl]-2H-pyridazin—-3-one and propargylamine were reacted to
vield the title ccmpound as a yellew oil (yield: 52.2%).

'y NMR (400MHz, CDCls)&:

0.98(eH, d, J=6.6 Hz), 2.26(1H, t, J=2.3 Hz), 2.29-2.40(1H,



stirred for 30 mnutes. A 10% aqueous sodi um
hydr ogensul fite was added to the reaction m xture,
and then, the mxture was extracted with chloroform
The extract was successively washed with a saturated
aqueous sodi um hydrogencar hgnate and brine, and was
then dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure. The residue
was recrystallized fromchl orof orm hexane to yield the
title conmpound as a colorless crystalline powder (209
ng,m)852 394 (3H,1H NVR{ UOUIVHE, JEDCLBY.&: 30.28628, 63( 4H,° iy H,
1.37-1.46(1H, m, 3.10(3H, s), 3.18(3H, s), 4.20(2H,
d, d=7=3. H2)z) 57311 2H, d, I=8.RHEZ),7 718EHIH) - 1773 (2H,
J=1.2 Hz), 8.02(2H, d, J=8.8 Hz), 8.06(2H, d, J=9.0
Hz)d, JMasg wrz. 412(M). 2) Preparation of
2-cycl opropyl met hyl - 4- (4- net hyl -1 - pi perazi nyl ) met hyl - 6
- [4- (et hyl sul fonyl ) phenyl ] -2H pyri dazi n- 3-one
Fol | owi ng the procedure of Exanple 1(10),
R2xayelcopredpy| nmet hyl - 4- met hanesul f onyl oxynet hyl - 6-[ 4- (m
ethy 1 sul fonyl)phenyl]-2H pyridazi n-3-one and
1- net lnplepiaper azinng 2wesebuiactéted 4-duyibl dtib e ghiarlve 1 -4-
conpound as a yellow oil (yield: 80.9%. 1H
NVR( 40Nz g CDG3) Soe t199 - 20-846+ 04 64{#HE - ane, hydrochloride
1.38-1.48(1H, m, 2.34(3H, s), 2.54(4H,

Following the procedure of Example 4,

?2-isobutyl-6-[4- (methylthio)phenyll-4-propargylaminomethyl

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

as a white solid (yield: 73.€%).

Melting point: 197.5-198.4°C

'H NMR(400MHz, DMSO-dg}d:
0.96(6H, d, J=6.6Hz), 2.23-2.36(2H, m), 2.53(3H, s), 3.48 {14,
t, J=2.4 Hz), 3.95(2H, d, J=2.4 Hz), 4.03(2H, 4, J=7.1 Hz},
4.17(2H, s), 7.41(2H, 4, J=8.3 Hz), 7.82(2H, d, J=8.6 Hz},
B.28{1H, s).

TR(KBr) cm *: 3447, 3207, 2958, 2122, 1651, 1607, 1441, 1093.

Mass m/z: 341(M%).

Example 164
Preparation of
2-cyclopropylmethyl-4-(4-methyl~l-piperazinyl)methyl

~6-[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one



br) , 2.64 (4H, or) , 3.10 (3H, s) , 3.61 (2H d, J=1

. 2 Hz) , 4.13 (2H, d, J=7.1 Hz), 7.85(1H, t, J=I.2
Hz), 8.03(2H, d, J=9.0 Hz), 8.05(2H, d, J=9.0 Hz).
Exanpl e 171 Preparation of

2-cycl opropyl net hyl - 4- (4- maphyl - | - pi perazi nyl ) net hyl

- 6-[4- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n- 3- one

di hydrochl ori de Foll owi ng the procedure of Exanple 4,
2-cycl opropyl net hyl - 4- (4- net hyl - | - pi perazi nyl ) net hyl -6
-[4- (methyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3- one was
Feattaragioyi efFd the title conmpound as a col orl ess
crystalline powder (yield: 76.8%. Mlting point:

2092 0e 21 ptGpy Lise NVR{ 400N 2 "BVBOE d6Y 5o 0nakiyl. 46 ( 2FH(me
nm, 0.52-0.57(2H, m, 1.31-1.41(1H m, 2.77(3H, s) ,
3. Odif ik u ldriyy 13pR4en Y BH: 28y ri®a3ipabtome ) |, 3. 80( 2H,

s), 4.09(2H, d, J=7.1 Hz), 8.04(2H, d, J=8.3 Hz),

8.12( I, a spjluBidd(@&H, d, J=8.3 Hz). IR(KBr) cm 1:

3434, 3012, 1652, 1596, 1458, 1402, 1302, 1150. Mass

o @y c 460y Line Ohy POO-itamples ul 7 2ny Prepeatdtvilo® -oft - (methy
lthio)phenyl]-2H-pyridazin-3-one (300 mg, C.79 mmol) in
methylene chloride (10ml) was added dropwise at —20°C a solution
of 3-chloroperbenzoic acid (204 mg, 1.12 mmol) in methylene
chloride (2 mL), and at the same temperature, the mixture was
stirred for 30 minutes. A 10% aqueous sodium hydrogensulfite
was added to the reaction mixture, and then, the mixture was
extracted with chloroform. The extract was successively
washed with a saturated aqueous scdium hydrogencarbonate and
brine, and was then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure. The residue

was recrystallized from chloroform-hexane to yield the title

compound as a colorless crystalline powder (139 mg, 44.5%).

'H NMR({400MHz, CDCls)d:
0.48-0.63(4H, m), 1.37-1.46(1H, m), 2.77(3H, s), 3.18(3H,
sy, 4.14(2H, d, J=7.3 Hz), 5.30(2H, d, J=1.4 Hz), 7.76(ZH,
d, J=8.6 Hz), 7.84(1H, ¢, J=1.4 Hz), 7.98(2H, d, J=8.8 Hz).

Mass m/z: 396(M").

2) Preparation of

2-cyclopropylmethyl-4- (4d-methyl-1-piperazinyl)methyl-6-



2-cycl opropyl net hyl - 4- di met hyl am nonet hyl -6-[4- (et h
yl sul f onyl ) phenyl ] - 2H pyri dazi n-3-one Follow ng the
procedure of Exanple 1(10),

2-cycl opropyl met hyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4-
(et hyl sul fonyl ) phenyl ] - 2Hy gy r i dazi n- 3- one and

di met hyl am ne were reacted to yield the title conpound
as a yellowoil (yield: 65.6%. ''H NVR(400MHz,
CDC13)S: 0.45-0.62(4H, m, 1.39-1.49(1H, n), 2.38(6H,
s), 3.09(3H, s), 3.55(2H, s), 4.14(2H, d, J=7.2Hz),

7. 8H(AHetay ] s81 02¢ ?H phedyy 1) =8HA4pHz)Ja BLrO6(2H: d, J=8.6
Hz). Exanple 173 Preparation of

2- cyclropi opytaretty lorbcdidmet hy £ ot aroniest RyILE6- [ 4- (et h
yl sul fonyl ) phenyl ] - 2H pyri dazi n- 3-one hydrochl ori de
Fal icowiprg pty ree piplcedurcehofie Exafiph el dkyme thyl-6- [4- (methy
2-cycl opropyl net hyl - 4- di met hyl am nonet hyl - 6- [ 4- (et hyl
s flfieny)h pphenyl - JE-28kpyekdazBne8: gnel was reacted to
yield the title conpound as a colorless crystalline
pamtery 1oy belkaz 1163 .we. rebeléd ngp poieAtl: t289: 5-124@ oMok
NVR(400MHz, DMSO- d6)6: 201 0.43-0.59(4H, m,

ds 3BvR143¢1H 1 Ny i B3EOHS%$), 3.23(3H, s), 4.13(2H
d, J=7.1 Hz), 4.29(2H, s), 8.06(2H, d, J=7.8 Hz),

B iMook - J=BA3,HE) , 8.57(1H, s).

0.46-0.60(4H, m), 1.37-1.49(1iH, m), 2.34(3H, s}, 2.54(4H,
br), 2.64(4H, br), 2.78(3H, s), 3.61(2H, s), 4.13(24, d,

J=7.2 Bz), 7.75(2H, d, J=8.2 Hz}, 7.84(1H, s), 7.99(2H, d,

J=8.2 Hz).

Example 165
Preparation of
2-cyclopropylmethyl-4~ (4-methyl-1l-piperazinyl)methyl
-6-[4-{methylsulfinyl)phenyl]-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-cyclopropylmethyl-4-(4-methyl-1-piperazinyl)methyl-6-[4-
(methylsulfinyl)phenyl]~2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 64.3%).
Melting point: 80°C (dec.)

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



| R(KBr) cm1: 3447, 2674, 1646, 1608, 1596, 1306,

1150, 777. Mass mz: 361(M). Exanple 174

Preparati on of '

4- (4-tert-butoxycarbonyl -I-piperazinyl)nethyl -2-isob
utyl - 6-[ 4- (et hyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3- one

1) Preparation of

2-i sobutyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl sul f
o nyl)phenyl]-2H pyridazin-3-one Follow ng the
procedure of Exanple 170(1),

2- iGaiutly b7 44¢Hptthanés 8P f ol obtynet hyd -6 (34~ (#ret Ry [THBE.
)phe nyl 1 -2H pyridazin-3-one was reacted to yield

t hesit,i Bl.61¢onpdund 3asld4Bollorl ess Origdt akl i ne {Fovidler d,
(yield: 97.8%. 1H NVR(400MHz, CDC13)6: 0.99(6H,

d, J=6..6HE)) 2. 298 Q( 41 ( TH, M8331B¢ B3H, &)05B3.818C3BH, =),
4.12(2H, d, J=7.3 Hz), 5.29(2H, d, J=1.2 Hz), 7.85(1H,
IR (KB, 4nFz) 348002025, d16358.180Mz) 148805{ ¢H,, d,019=8888.
Hz). Mass niz: 414(M). 2) Preparation of

Mafd-itbrt 4oatigxycar bonyl -1 - pi per azi nyl ) net hyl - 2-i sobut
y 202

1- 6-[ 4- (et hyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

2raigobutlyde- 4- met hanesul f onyl oxynet hyl - 6-[ 4- (et hyl sul f
onyl ) phenyl]-2H pyridazin-3-one and tert-butyl

Preparation of
2-isobutyl~4- (4-methyl-l-piperazinyl)methyl-6-[4- (me
thylsulfinyl)phenyl]-2H-pyridazin-3-one
1} Preparation of
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfi
nyl)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 166(1),
2-iscbutyl-4-methanesul fonyloxymethyl-6-[4- (methylthio) -
phenyl] -2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 54.3%).
'H NMR (400MHz, CDCls)3:
1.00(6H, d, J=6.8Hz), 2.29-2.41(1H, m), 2.77(3H, s}, 3.18 (3H,
s), 4.11(2H, 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 Hz), 7.98(2H, d, J=8.6 Hz).
Mass m/z: 398 (M) .
2) Preparation of

2-iscbutyl-4- (4-methyl-l-piperazinyl)methyl-6-[4- (methy



1- pi per azi necar boxyl ate were reacted to yield the
title conpound as a yellow oil (yield: 75.9%. 1H
NMR(400MHz, CDC13)S: 0.99(6H, d, J=6.6Hz), 1.47(9H, s)
, 2.29-2.41(1H, nm), 2.54(4H, br), 3.09(3H, s),
3.51(4H, br), 3.60(2H, s), 145 11(2H, d, J=7.2 Hz),
7.86(1H, s), 8.02(2H, d, J=8.8 Hz), 8.05(2H, d, J=8.8
Hz). Exanple 175 Preparation of

2-isobutyl -6-[4-(nethyl sul fonyl) phenyl]-4-(1-piperaz

i nyl ) met hyl - 2H- pyri dazi n- 3- one di hydrochl ori de

Fol 1 owi g vithehprot edik e wiidExanplfeone

4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl - 2-i sobut
yl - 6 Foldopmey hyhsubfompgurphefyEfameilpyirild@azi n- 3- one
was reacted to yield the title conmpound as a

ol orheys -érystiathé ne powderyneyhel oo- B8 (merhyeit gyl
poi nt: 222.4-224.2C 1H NVR(400MHz, DMSO- d6) S:
0RI9B(YBH,- 28, pdebd8z Hr)3-e220d. 35(dHI v igirezagagHcht ) ,
203 3.21(3H, s), 3.28(4H, t, J=5.2 Hz), 3.87(2H, s),
dkedB(2Hio dieldha thix)e, c@uoaur(RHEs d, vdEgow @iHz)yield:
8.14 (2H, d, J=8.3 Hz) , 8.22(1H, s). IR(KBr) cm1:
B4X2E) 2957, 1656, 1611, 1597, 1305, 1149, 961. Mass
mz: 404(M).

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

0.99(64, d, J=6.6Hz), 2.30-2.41(1H, m), 2.34(3H, s}, 2.54 {4H,
br), 2.64{4H, bxr), 2.77(3H, s), 3.60(2H, s}, 4.10(2H, d,
J=7.4 Hz), 7.75{(2H, d, J=8.2 Hz), 7.8Z(1H, s}, 7.9%(2H, d,

J=8.2 Hz).

Example 167
Preparation of
2-isobutyl-4-{(4-methyl-l-piperazinyl)methyl-6-[4-(me
thylsulfinyl)phenyl]—2H;pyridazin—3—one
dihydrochloride
Following the procedure of Example 4,
2-isobutyl-4-{4-methyl-l-piperazinyl)methyl-6-[4- (methylisu
lfinyl)phenyl]-2H-pyridazin-3-one was reacted to yield the
title compoundasacolorless crystalline powder (yield: 76.1%) .
Melting point: 224.5-229.1°C (dec.)
'H NMR (400MHz, DMSO-de)8:

0.96(6H, d, J=6.6Hz), 2.22-2.35(1lH, m), 2.76(3H, s), 2.77(3H,



Exanpl e 176 Preparation of

2-1sobutyl -4-(4-nmethyl -1-piperazinyl)nethyl-6-[4-(nme

t hyl sul fonyl ) phenyl ] -2H pyri dazi n-3-one Follow ng the
procedure of Exanple 1(10),

2-isobutyl - 4- met hanesul f onyjbexynet hyl - 6- [ 4- (et hyl sul f
onyl ) phenyl]-2H pyri dazi n- 3-one and

1- met hyl pi perazine were reacted to yield the title
conpound as a yellow oil (yield: 88.5%. 1H
NVR(400MHz, CDC13)6: 0.99(6H, d,

J=63)8HA)- 12.(28, 2040( TH3¥) 42, 37¢BH, )8 72283 (4H, 404 (2H, d,
2.63(4H, br), 3.10(3H, s), 3.60(2H, s), 4.10(2H, d,
J=71] Hz{z) 7. B44AHH,s ¥, 8§-6282#) d,8.329208, Ht) ,J=8.3 Hz),
8.05(2H, d, J=8.8 Hz). Exanple 177 Preparation of

2- iB5dButlyl, - 45 (4- met hyl - | - pi perazi nyl ) met hyl -6-[4-(ne
204 thyl sul fonyl) phenyl]-2H pyri dazi n- 3- one

R hyehr oot Or | e Fol2IR6 % nsthe Pridceddbé, ol 4Fxanldd 41011,
2-isobutyl -4-(4-nmethyl -I-piperazinyl)nmethyl-6-[4-(nmeth
yMasa mA£ompl2)(ghenyl | - 2H pyri dazi n- 3-one was reacted to
yield the title conpound as a colorless crystalline
powder (yield: 62.0% . Melting point: 224.5-228.0C

Example 168
Preparation of
4-dimethylamincemethyl-2-iscbutyl-6-{4- {methylsulfiny
1) phenyl]-2H-pyridazin-3-one
Fcllowing the procedure cf Example 7,
2-iscbutyl-4-methanesul fonyloxymethyl-6-[4- (methylsulfinyl
)phenyl]l-2H-pyridazin-3-one was reacted tc yield the title
compound as a yellow oil (yield: 46.2%).
'H NMR (400MHz, CDCls)?d:
0.99(6H, d, J=6.8Hz), 2.30-2.43(1H, m), 2.38(6H, s), 2.76(3H,
s), 3.54(2H, s), 4.10(2H, 4, J=7.4 Hz), 7.74(2H, d, J=8.2

Hz), 7.87(lH, s}, 8.02{(2H, d, J=8.2 Hz).

Example 169
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-[4~ (methylsulfiny
lyphenyl]-2H-pyridazin-3-one hydrochloride

Following the procedure of Example 4,



1H NVR(400MHz, DWVSO-d6)3: 0.95(6H, d,

J=6.8Hz), 2.23-2.35(1H, m, 2. 76(3H,a), 3. 08(4H, br),
3.21(3H, s), 3.32(4H, br), 3.83(2H, s), 4.05(2H, d,
J=7.1 Hz), 8.04(2H, d, J=8.3 Hz), 8.13(2H, d, J=8.5
Hz), 8.15(1H, s). IR(KBr) jgm 1: 3447, 2958, 1652,

1610, 1596, 1319, 1152, 955. WMass miz: 418(M).

Exanpl e 178 Preparation of

4- N, N- bi s(2-hydroxyet hyl)am nonet hyl - 2-i sobutyl -6-[4

- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n- 3-one Fol | ow ng
ﬂfﬂﬂmﬁ&hyia@ﬁeométﬁytﬁﬁﬂiﬁqt@$®ﬂ;6—[4—(methylsulfinyl)phen
2-i sobutyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl sul f
phiyt2Hmphenyk | n 28 pys ivdaziegc8edrie nivdl dikt Ratok avimpeund
were reacted to yield the title conpound as a yell ow
o |a (ydlelrdes5lcidhtal NiHaNVREABO My i BDCIZ)-35)205
0.98(6H, d, J=6.6 Hz), 2.28-2.40(1H, m, 2.73(4H, t,
Mett thg He)int3. 08¢ 3H;2®9. BCc68(4H, t, J=4.9Hz), 3.73(2H,
s), 4.11(2H, d, J=7.4 Hz), 7.93(1H, s), 8.00(2H d,
186 (B pya 8, 0B(RHds) 8; J=8.8 Hz). Mass mfz: 392 (M -
CH2OH) Exanple 179 Preparation of

4- di .regtleyil, am Jrenettpl, - 2-1 s Ch By L HE #]) 4-2(- Mt RiE) sul f2ofy {65,

s}y, 4.07{24, d, J=7.1 Hz), &.28(2H, s), 7.82(2H, d, J=8.3
Hz), 8.09(2H, d4, J=8.3 Hz), 8.49(1H, s).
IR(KBricm': 3438, 2961, 1652, 1607, 1467, 1400, 1047.

Mass m/z: 347(M").

Fxample 170
Preparatiocn of
2-cycloprepylmethyl-4-{(4-methyl-l-piperazinyl)methyl
-6-{4-(methylsulfonyl)phenyl]-2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4- (me
thylsul fonyl)phenyl]-2H-pyridazin-3-ocne
To a solution of
?-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-{4- (methy
ithic)phenyl-2H-pyridazin-3-cne (226 mg, 0.59 mmol) in
methylene chloride (10mL) was added dropwise at —20°C a solution
of 3-chloroperbenzoic acid (410 mg, 2.38 mmol)} in methylene

chloride (2 mL), and at the same temperature, the mixture was



1) phenyl ] - 2H pyri dazi n-3-one Fol Il owi ng the procedure
of Exanple 7,

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl sul f
onyl ) phenyl]-2H pyridazin-3-one was reacted to yield
the title conpound as a yghtow oil (yield: 82.10). 1H
NVR( 400MHz, CDC13)3: 0.99(6H,d, J=6.6Hz),2.30-2. 41

(1H, m , 2. 37 (6H, s) , 3. 09 (3H, s), 3.52(2H, s),
4.11(2H, d, J=7.2Hz), 7.86(1H, s), 8.02(2H, d, J=8.8
Hz), 8.05(2H, d, J=8.8 Hz). Exanple 180 Preparation
ofirred for 30 minutes. A 10% aqueous sodium hydrogensulfite
4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul f ony

) pheiyld] £2Htpy riedazi on 3nionedey deod htloyi déhe Fol ftowiengas
t he procedure of Exanple 4, 206

& cht aretehy vanhnolket hyfe2e i sobut yd=t6-qc4- (et byt sed Fiomily)

- phenyl]-2H pyri dazi n-3-one was reacted to yield the
thdhed wdanpouwad uastadcolwrduss sodiystraldriopenpaneierate and
(yield: 58.6%. Melting point: 221.4-223.3C 1H
INVR{,0@IHIzyy a2 DVBER dB) 162 OvOT7 (B vdlrod=6sGHal 2ulbae. The
36(1H,n),2.82(6H,s),3.22(3H, s), 4.08(2H, d, J=7.3
Fz)verk 286 2hHsts) ]e8.cB6(RHe dyed=&:Brrégiyrd. 1502 esddue
J=8.5 Hz), 8.55(1H, s). IR(KBr) cm 1: 3447, 2963,

1653 c1§689a1 15697 FI307¢h1dS2 orfiFhexahaste ield3e8f Miyle

compound as a colorless crystalline powder (209 mg, 85.3%).
‘H NMR (400MHz, CDCls)d:
0.46-0.63{4H, m), 1.37-1.46(1H, m), 3.10(3H, s), 3.18(3H,
s), 4.20(2H, 4, J=7.3 Hz), 5.31{24, 4, J=1.2 Hz)}, 7.86(1H,
t, J=1.2 Hz), 8.02(2H, 4, J=8.8 Hz), 8.06(2H, d, J=%.0 Hz) .

Mass m/z: 412 (M) .

2) Preparation of

2-cyclopropylmethyl-4- {4-methyl-l-piperazinyl}methyl-6-

[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one

Following the procedure of Example 1{1C},

2-cyclopropylmethyl-4-methanesulfonyloxymethyl-6-[4- (methy
1=
sulfonyl)phenyll-2H-pyridazin-3-one and l-methylpiperazine
were reacted to yield the title compound as a yellow oil {yield:
80.9%) .

TH NMR(400MHz, CDCl3}8:



Exanpl e 181 Preparation of

2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) -4-p
yrrolidi nonmet hyl - 2H pyri dazi n-3-one Foll owi ng the
procedure of Exanple 1(10),

2-cycl opropyl net hyl - 6- ( 3- f l;g@r o- 4- met hoxyphenyl ) - 4-

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
pyrrolidine were reacted to yield the title conpound
as a yellow oil (yield: 75.9%. 1H NVR(400MHz,
CDC13)S: 0.44-0.61(4H, m, 1.42(1H, m, 1.85-2.00(4H,

m ,0.42-70638(00( 4H, i) 3831 83 AH, bis)Z BG4, (8H, ZSpa (4H,
4,10 (2H, d, J=7. 3 Hz) , 7.03 (1H, dd, J-8. 5, 8. 5
HzYor,) , 2..6@ (GEHprd, 3118.(53H2687, 3HE)L (2K, 65(UEH,. 2dd,) , F=8352H,
2.0 Hz), 8.00(1H, brs). IR(Neat) cm1: 1652, 1608,
1523, J443BHz1286,85/88., t MIss .@811zz) 3B70M Y1, Exanp? € 182,
Preparati on of

2- gy.clbapent ) nethyd 6 (.3- f | uor o- 4- net hoxyphenyl ) - 4- (

4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3-one 1)
Preparati on of

2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- net
txamgXy:car/bonyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(6),

Preparation of
2~cyclopropylmethyl-4-{4~methyl-l-piperazinyl)methyl
-6-[4- (methylsulfonyl)phenyl] -2H-pyridazin-3-one
dihydrochlcride
Fellowing the procedure cof Example 4,
?2-cyclopropylmethyl-4- {4-methyl-l-piperazinyl)methyl-6-{4-
{methylsulfonyl)phenyl]-2H-pyridazin-3-one was recacted to
yvield the title compound as a ccleorless crystalline powder
{(yield: 76.8%).
Melting point: 209.0-211.4°C
'H NMR(400MHz, DMSO-dg)d:
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, bxr), 3.80(2H,
s), 4.09(2H, 4, J=7.1 Hz), B8.04(2H, 4, J=8.3 Hz), 8.12(1H,
s), 8.14{(2H, d, J=8.3 Hz).
TR(KBr) cm *: 3434, 3012, 1652, 1596, 1458, 1402, 1302, 1150.

Mass m/z: 416(M).



6- (3-fl uoro-4-nmet hoxyphenyl ) - 4- met hoxycar bonyl - 2H pyri
dazi n-3-one and cycl opentyl nethyl bromde {J. Og.
Chem, 36, 3103 (1971)} were reacted to yield the
title conpound as yell ow ggpeedl es (yield: 72.0%.
Melting point: 56-66C 1H NMR(400MHz, CDC13)S:
1.30-1.45(2H, nm), 1.53-1.65(2H, m, 1.65-1.80(4H m,
2.57(1H, m, 3.95(3H, s), 3.98(3H, s), 4.24(2H, d,
J=7.8 FE), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.50(1H, d,
7.61(1H, d, J=10.2 Hz), 8.19(1H, s). 2)
Exaﬂg}é%g} |on of

4 carbo pentylnethyl 6- ( 3-fl uor o- 4- net hoxyphe
%¥ 5%¥¥ﬁ§$|da2|n 3-one Foll owi ng the procedure

of Exanple 1(7)

- 2- rehsPemsanEkng el 1 s-¢ ety haRbABR fBREAG [ 47 (meth
nmet hoxycar bonyl - 2H pyri dazi n- 3-one was reacted to
y|@mﬁulﬁpnylﬁphﬁmmﬂﬁnﬁﬁmpﬂgl@a&bnf%mPE@mder (yi el d:
71.10). Melting point: 159-161C 1H NVR(400MHz,

CDG3)1Bwind - Lﬁi’e I AS¢dthre) of IEH8mB1 651 2HD) )
1.68-1.82(4H, m), 2.57(1H, m), 3.97(3H s), 4.32(2H,

10 8nblofyhBzhy17656G 4¢-1H,
2-cyprcfl wétfa%g@%%ﬂthaﬁg%ﬁf%" R e ai (k

(meéﬁyléalfgﬁ§fqﬁﬁéﬂ§lPLZH -pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
yellow oil ({yield: ©5.6%).

1§ NMR(400MHz, CDCls}d:
0.45~0.62(4H, m), 1.39-1.49(1H, m), 2.38(6H, s), 3.09(3H,
s), 3.55(2H, s), 4.14(2H, 4, J=7.2Hz), 7.89(1H, s), 8.02(2H,

d, J=8.4 Hz), 8.06(2H, d, J=8.6 Hz).

Example 173
Preparation of
2—cyclopropylmethyl—4~dimethylaminomethyl—6—[4—(meﬁh
ylsulfonyl)phenyl]-2H~pyridazin-3-one hydrochloride
Foilowing the procedure of Example 4, |
2~cyciopropylmethyl—4—dimethylaminomethyl—6-[4-(methylsulf
onyl)phenyl]—2H~pyridazin—3—onewasreactaﬂtoyieldthetitle
compound as a colorless crystalline powder (yield: 63.4%).
Melting point: 239.5-240.7°C

1y NMR{400MHz, DMSO-dg)d:



2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- hyd
r oxynet hyl - 2H pyri dazi n-3-one Fol |l owi ng the

procedure of Exanple 1(8),

4- car boxy- 2- cycl opent yl net hyl - 6- ( 3-f | uor o- 4- met hoxyphe
nyl) -2H pyridazin-3-one was reacted to yield the
title conpound as a yellow powder (yield: 47.3%.
Melting point: 130-133C 1H NWR (400MHz, CDC13) 6 :
1.30-1.42(2H, m, 1.50-1.62(2H, n), 1.62-1.80(4H, m,

2. 54( 1H, , 3.95(3H, s), 4.19(2H, d, J=7.6 Hz),
4.7Q($§10f2%ﬁ4ﬁ7992(ﬂH§3dé;43£8H5F08.5-@&)@17551(1+£3&ﬁﬂf
J=8.5 Hz), 209 7.62(1H, dd, J=12.8 ,1.5 Hz), 7.63(1H
s).s) 4)!-PRepHr adi ot Tofl Hz), 4.29(2H, s), 8.06(2H, d, J=7.8
2-cycl opent yl met hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- met
h amesd-flanyHexgmed ¥l 2 HapyBi-ddzih- 3slone  Fol | owi ng
the procedure of Exanple 1(9),

2Rt bpaht v Hethy12664¢ 316F fior bs B nEtGEXy pReAy| J1aL, 777.
hydr oxynet hyl - 2H- pyri dazi n- 3-one was reacted to yield
Mhes m{21 Saddiound as a yel | ow powder (yield: 75.3%.
Melting point: 108-116C 1H NVMR(400MHz, CDC13) 3:
1.25-1.32(2H, n), 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,
Bxgmgle HZA4 5.27(2H, a), 7.03(1H, dd, J=8.5, 8.5 Hz),
7.50(1H, d,

Preparation of
4-{4-tert-butoxycarbonyl-l-piperazinylimethyl-2-isob
utyl-6-[4-{methylsulfonyl)phenyll}-2H-pyridazin-3-one
1) Preparation of
2=isobutyl-4-methanesulfonyloxymathyl~6-[4- (methylsulfo
nyl)phenyl]-2H-pyridazin-3-cone
Fellowing the procedure of Example 170(1),
Z2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylthio) phe
nyl]-2H-pyridazin-3-onewas reactedtoyieldthe title compound
as a colorless crystalline powder (vieid: 97.8%).
'H NMR(400MHz, CDCls)8§:
0.99(6H, d, J=06.6Hz), 2.29-2_41(1H, m), 3.10(3H, s), 3.18(3H,
s), 4.12{(2H, 4, J=7.3 Hz}, 5.29(zZH, d, J=1.2 Hz}, 7.85(1lH,
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-butexycarbonyl-l-piperazinyl)methyl-2-isobuty



J=8.5 Hz), 7.62(1H, dd, J=12.2, 2.2 Hz), 7.74(1H, s).
5) Preparation of

2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (4-
m et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of sgxanple 1(10),

2-cycl opent yl net hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4-
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

1- net hyl pi perazine were reacted to yield the title
conpound as a yellow oil (yield: 61.4%. 1H
NVR(Z00NHZA e CDCL3Y bf oy I3 2heng 2 (| 2B -y rida 15031 066( 2H,
m, 1.65-1.80(4H, m,2.38, 210 2.40(each s, 3Hin

t ot al Fol2084¢d Hhemproze@0<, §6(Bmmye 1(30),5 9 ( 2 H
, S ), 3.95(3H, s ) , 4.18(2H, d, J=7.6 Hz), 7.04(1H
Add,scyu8yl54-BethdBagdz)l fony 154yd Hyy o 6-JH8. (m§thy ) sul ol
(1H, dd, J-8. 5, 2.2 Hz), 7.72(1H, s). IR(Neat) cm 1:
J¥852,y11608; p16281zi14390onE286¢ 760L-bWNbds m z: 414(M).
Exanpl e 183 Preparation of

Rroypelrepentyd nethyllaté- (8| nero-<d et hoxyphehyl jidhid
4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
ativkppaindc bk od | kel Ikol 1cdwi rigiehe: pfocedure of Exanple 4, -
2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (4-
H NMR (400MHz, CDCls)8:

0.99(6H, d, J=6.6Hz), 1.47(%9H, s}, 2.29-2.41(1H, m), 2.54 {4H,
br), 3.09(3H, s), 3.51(4H, br}, 3.60(2H, s), 4.11(2H, d,
J=7.2 Hz), 7.86(1H, s), 8.02(2H, d, J=8.8 Hz), 8.05(2H, d,

J=8.8 Hz).

Example 175
Preparation of
Z2—isobutyl-6-{4-(methylsulfonyl)phenyl]-4-(l-piperaz
inyljmethyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of bExample 2,
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-Z2-isobutyl-6
—[4-{methylsulfonyl)phenyl]~2H-pyridazin-3-one was reacted
to yield the title compound as a colorless crystalline powder
(vield: 88.2%).
Melting point: 222.4-224.2°C
'H NMR(400MHz, DMSO~dg)d:

0.96(6H, d, J=6.8 Hz), 2.22-2.35(1H, m), 3.06(4H, br},



met hyl - 1- pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one was
reacted to yield the title conpound as a pal e brown
crystalline powder (yield: 59.6%. Mlting point:
234-236C (dec.) 1H NWVR(400MHz, DMSO- d6) 6:

1.28-1.40(2H, m, 1.48-1.5602H, 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 1
1652, 1606, 1523, 1439, 1292, 764. 211 Exanple 184

Pr epatlatdtionsof 3.28(4H, t, J=5.2 Hz}, 3.87(2H, s), 4.05(2H,
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- cycl opent yl ne

t hyd - 6= 31 fHalar &- ¥ rddt.-hdx ypiferiyliy} 28 gy edaz .nI3E onélz) ,
Fol | owi ng the procedure of Exanple 1(10),

2- Adpént yb et hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4-

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

8k e Branclrani netdder @ 9bdact €@t oL Glilel d5Ofe t38F5e 1149, S6l.
conpound as a yellow oil (yield: 54.9%. 1H

MR 400VHAC 40B013) 6: 1. 30-1.45(2H, m), 1.50-1.62(2H

m, 1.62-1.80(4H, m, 2.53(1H m, 2.75-2.90(4H m,
3.70-3.75(4H, m, 3.80-3.85 (2H

m, 3.94(3H,s),4.20(2H,d, J=7.6Hz),7.02(1H, dd, J=8 .
Bra@le 57Mz) , 7.56 (1H, d, J=8 . 5 Hz) , 7.63 (1H

dd, J=8 . 5,

Preparaticn of
2-isobutyl-4- (4-methyl-i-piperazinyl)methyl-6-{4- (me
thylsulfonyl)phenyl]-2H-pyridazin-3-one
Foilowing the procedure of Example 1{(10),
2-iscbutyl-4-methanesulfonyloxymethyl-6-[4-{methylsulfonyl
Jphenyl]-2H-pyridazin-3-one and l-methylpiperazine were
reacted to yield the title compocund as a yellow oil (yield:
88.5%).
H NMR(400MHz, CDCl3)8:
0.99(6H, d, J=6.8Hz), 2.28-2.40(1H, m), 2.37(3H, s}, 2.53 (4H,
br), 2.63(4H, br), 3.10(3H, s}, 3.00(2H, s}, 4.10(2H, d,
J=7.3 Hz}, 7.84(1H, s), 8.02(2H, d, J=%.0 Hz), 8.05(2H, d,

J=8.8 Hz).

Example 177
Preparation of

Z-iscbutyl-4-{4-methyl-1l-piperazinyl)methyl-6-[4- (me



2.0 Hz), 7.65(1H, nm). IR(Neat) cm 1: 1648, 1598, 1523,
1439, 1267, 728. WMass mz: 383(M-2H20 . Exanple 185
Preparati on of

2-cycl opent yl met hyl - 4- di met hyl am nonet hyl - 6- (3-f | uor

0- 4- met hoxyphenyl ) - 2H pyri dazi n- 3-one Fol | ow ng t he
procedure of Exanple 7, 212

2-cycl opentyl met hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4-

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

di met hyl am ne were reacted to yield the title conmpound
as a tyglbpW oiyl)(®ficelvd:] -88-7pyidazi NVREAGOMz,
CDC13)8: 1.30-1.45(2H, m, 1.50-1.63(2H, m,

1. 63- #i8@¢daprhlgride, 43(6H, s), 2.55(1H, m, 3.61(2H,
s), 3.94(3H, s), 4.19(2H, d, J=7.6 Hz), 7.20(1H, d,

J- 8. 5Fo8.5wHzy , the 58PtHdude JEgESMHA) 4,7, 65(1H, dd,
J-8.5, 2.2 Hz), 7.91(1H, brs). IR(Neat) cm-1: 1652,
Z-60®Pbuty23 4~ 1438; L1288~ p162raz Mugh) mg v 1359 (K Ymethylsu
Exanpl e 186 Preparation of

Zayd!) openy ¥y net ey riglaEz3nf-Buone- e sretdiexpphényl e ld (the
1- pi perazi nyl ) net hyl - 2H pyri dazi n- 3-one 1)
Prigparatdcomdgfs a colorless crystalline powder (yield: 62.0%) .

Melting point: 224.5-228.0°C

4 NMR(4C0MHz, DMSO-dg)8:
0.95(6H, d, J=6.8Hz), 2.23-2.35(1H, m}, 2.76(3H, s), 3.08 (4H,
br), 3.21(3H, s), 3.32(4H, br), 3.83{(2H, s), 4.05{2H, 4,
J=7.1 Hz), 8.04(2H, d, J=8.3 Hz}, 8.13(2H, d, J=8.5 Hz),
8.15(1H, s).

IR(KBr) cm*: 3447, 2958, 1652, 1610, 15%6, 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—methanesulfonyioxymethyl—6—[4—(methylsulfonyl
yphenyl]-2H-pyridazin-3-one and diethanclamine were reacted
te yield the title compound as a yellow oil (yield: 51.1%).

'H NMR(400MHz, CDCl5)}8:



4- (4-tert-butoxycarbonyl -1 -pi perazi nyl) net hyl -2-cycl op
e
ntyl met hyl - 6- ( 3-f | uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3
- one Follow ng the procedure of Exanple 1(10),
2-cycl opent yl net hyl - 6- ( 3- f byor 0- 4- net hoxyphenyl ) - 4-
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
tert-butyl 1-piperazinecarboxylate were reacted to
yield the title 213 conpound as a yellow oil (yield:
78.8% . 1H NVR(400MHz, CDO 3)S: 1.35-1.43(2H, m,
1. 47C9HKsHs)d, I=656 Hz60(2H; 819,40 (1HE5x,. Z5(4KiHmt, J=4.8
2.45-2.60 (5H, m, 3.45-3.55(4H, m, 3.95 (3H, s ) ,
4 Hz1,8.C2H3Hds)J3S76864Hz), 5=£.082(1H,- 78dZHJ=8, 5,. 18.(6H,
Hz), 7.52(IH m, 7.62(1H d, J=12.4 Hz), 7.74(1H m.
2) dPr &paratizon ©f93(1H, s), 8.00(2H, d, J=8.6 Hz), 8.05(2H,
2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (1-
p d,péréazényi) net hyl - 2H pyri dazi n-3-one Fol |l ow ng the
procedure of Exanple 20,
MedAnt/ert 3batwxycasdonyl - | - pi per azi nyl ) nmet hyl - 2-cycl op
enty
| met hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3-on
e was reacted to yield the title conpound as a yell ow
Rddmp(yl @éFfd:  88.0% . 1H NVR(400MHz, CDC13)S:
1.33-1.43(2H, m, 1.50-1.62(2H, m, 1.62-1.80(4H m,
2. 55( Pepayat2o5A2. 63(4H, m), 3.00-3.02(4H m,
3.56(2H

d-dimethylaminomethyl-Z-isobutyl-6-[4- (methylsuifony

1)phenyl]-2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6-[4- (methylsulfonyl
iphenyll-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 82.1%).
'H NMR{400MHz, CDCls3)3:
0.99(6H, d, J=¢.6Hz), 2.30-2.41 (18, m), 2.37(6H, s}, 3.09(3H,
sy, 3.52(2H, s), 4.11(2H, d, J=7.2H=z), 7.86(1H, s), 8.02 (2H,

d, J=8.8 Hz), 8.05(2H, d, J=8.8 Hz).

Example 180
Preparation of
4-dimethylaminomethyl-Z-isobutyl-6-~[4- (methylsulfony
1l)phenyl]-2H-pyridazin-3-one hydrochloride

Folleowing the procedure of Example 4,



brs), 3.95(3H,s), 4.18(2H, d, J=7.6Hz), 7.04(1H, dd,
J=8.5, 8 5 Hz), 7.52 (1H, d, J-8. 5 Hz) , 7.62 (1H
dd, J-8. 5, 2. 2 Hz) , 7.73(1H, s). IR(Neat) cm 1:
1652, 1608, 1523, 1439, 1287, 761. Mass m z: 400(M).
Exanpl e 187 214 Preparati @pg of
4- am nonet hyl - 2- cycl opent yl net hyl - 6- (3-fl uor o-4-neth
oxyphenyl ) - 2H pyri dazi n-3-one Follow ng the procedure
of Exanple 24(1),
2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-
fred hremdsulafionphekynet byl sc2kipy rodazt ng-loneswldsnyl) -
reacted to vyield a crude product. Wthout
puenyllcati-onrithelieriderprodguceachas reactedd foet hevle
in accordance with the procedure of Exanmple 24 (2) to
yorapairtche st gt kel compoundyasad lyet| pwadd (Wiedkd: 58.6%) .
53.7% . 1H NWVR(400MHz, CDC13)6: 1.30-1.45(2H, m,
e BOinky GR(iAM; BR].4-B3.1B°80(4H, m), 2.54(1H m),
3.91(2H, s), 3.93(3H, s), 4.17(2H, d, J=7.6 Hz),
H ORI Mpoddz, J8:B5,ds855 Hz), 7.52(1H, d, J=8.5 Hz),
7.62(1H, dd, J=8.5, 2.2 Hz), 7.71(1H, brs). IR(Neat)
cmCl:9738%6d, 1649 6 HEB06, - 215233614891 12857 (BBl s) , Nhgg (3H,
mz: 331(M). Exanple 188 Preparation of

s), 4.08(2H, d, J=7.3 Hz), 4.28(24, s), 8.06(2H, d, J=8.3

Hz), 8.15(2H, d, J=8.5 Hz}, 8.550(1H, s).
IR(KBr) cm™': 3447, 2963, 1653, 1609, 1597, 1307, 1152, 777.

Mass m/z: 363(MY).

Example 181
Preparation of
Z-cyclopropylmethyl-6~{3~fluoro-4-methoxyphenyl)-4-p
yrrolidinomethyl-2H-pyridazin-3-one
Fcllowing the procedure of Example 1(10},
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-cne and pyrrolidine
were reacted to yield the title compound as a vellow oil (yield:
75.9%).
'H NMR(400MHz, CDCl3)5 :
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), 3.9%4 (3H, s), 4.10 {2H,

d, J=7.3 Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.60(1H, d, J=8.5



4- am nonet hyl - 2- cycl opent yl met hyl - 6- (3-fl uoro-4-neth
oxyphenyl ) - 2H pyri dazi n- 3-one hydrochl ori de Foll ow ng
the procedure of Exanple 4,

4- am nonet hyl - 2- cycl opent yl met hyl - 6- ( 3- f | uor o- 4- net hox
yphe nyl) -2H pyridazin-3<-ghe was reacted to yield
the title conpound 215 as a slightly-yell ow
crystalline powder (yield: 59.0%. Melting point:
193-196C 1H NVR(400MHz, DVMSO-d6)8 1.29-1.40(2H m,
1.45-1.57(2H, n), 1.60-1.70(4H, m, 2.45(1H m,

3. 91)3H,7 .$p (14, O0{2H=5), 4.02¢2H, ®.00=7A,6brs)7 . 3 4
8. 47 brs?. I RCKBr) cm 1: 3436, 1656, 1617, 1521,

18 88;at1295, “ 76352, EX4aRPl el ABY Prigar aEBo6N 0%8.
2-(4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-(4
Maet hydz:| 3pi’pgdrlazi nyl ) net hyl - 2H pyri dazi n-3-one 1)
Preparati on of

2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-nmeth
o xycarbonyl - 2H pyri dazi n-3-one Follow ng the
progedurlé2of Exanpl e 1(6),

6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- net hoxycar bonyl - 2H pyri
dazi Bredaoneiandod-fl uorobenzyl chloride were reacted
to yield the title conpound as a slightly-yell ow
cryst al-kciynécpendermgtyivel-¢:- (3861684 ¢-4-methoxyphenyl) -4~

d-methyl-l-piperazinyl)methyl~2H-pyridazin-3-one
1) Preparation of
2-cyclopentylmethyl-6~ (3-fluoro-4-methoxyphenyl)-4-meth
oxycarponyl-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3~-fluoro-4-methoxyphenyl)-4-methoxycarbenyl-2H-pyridazi

n-3-one and cyclopentylmethyl bromide {J. Org. Chem., 36, 3103

(1971)} were reacted to yvield the title compound as yellow

needles (yield: 72.0%}.

Melting point: 56-66°C

4 NMR (400MHz, CDCls3)8 :
1.30-1.45(2H, m), 1.53-1.65(2H, m), 1.65-1.60(4H, m),
2.57(1H, m), 3.95(3H, s}, 3.98(3H, s), 4.24(2H, d, J=7.8
Hz), 7.03{1H, dd, J=8.5, 8.5 Hz), 7.50(1H, d, J=8.8 Hz),
7.61(18, d, J=10.2 Hz), 8.19(1H, s).

2) Preparation of

4—carboxy—Z—cyclopentylmethyl—6—(3—fluoro—4—methoxyphen



1H NVR(400MHz, CDC13) 6: 3.95(3H, s), 3.97(3H, s),
5.39(2H, s), 7.00-7.06(3H, m, 7.48-7.63(4H, m,
8.19(1H, s). 216 2) Preparation of
4- car boxy- 2- (4-fl uorobenzyl)-6-(3-fl uoro-4-net hoxyphen
y 1)-2H pyridazi n-3-one Fehtow ng the procedure of
Exanple 1(7),
2-(4-fluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl) - 4-
met hoxycar bonyl - 2H pyri dazi n- 3-one was reacted to
yield the title conpound as a yell ow powder (yield:
97. 7Y~ 2 v trilng zpoir At on@22- 224C  1H NVR(400MHz,
CDC13)S: 3.97(3H, s), 5.47(2H, s), 7.03-7.10(3H, m,
7. 49- FBBE3HENRy nhe Tr@AHEe dd, Edapld |1 212 Hz),
8.60(1H, s). 3) Preparation of
2-¢¥e fdrgortgBerzil ) = 6= (B=-fflluggrod4methoxyphenyl) -4~
nmet hoxyphenyl ) - 4- hydr oxynet hyl - 2H pyri dazi n- 3- one
ot howiaagbohe L pE bcedurd xafn -Bxanpl ead (8prcted to yield the
4- car boxy- 2- (4-fl uorobenzyl)-6-(3-fl uoro-4-net hoxyphen
yi)ke 2Hmpyundaz s na ronewasvwdeact etdeld: yilsl'dithe title
compound as a yell ow powder (yield: 27.0%. Melting
pol hitrig T2En130C94H NWR(400MHz, CDC13) S: 3.95(3H, s),
4.79(2H, d, J=1.5Hz), 5.36(2H, s), 6.98-7.05(3H, m,
B 46RTABANBH, aOG1.766L(1H, dd, J=12.2, 2.2 Hz),
7. 65(1H,

1.33-1.45(2H, m), 1.58-1.65(2H, m), 1.68-1.82(4H, m),

2.5F(3iH, m), 3.97(3H, s), 4.32(2#, d, J=7.6 Hz), 7.06(1H,
dd, J=8.5, 8.5Hz), 7.56(1H, d, J=8.5Hz), 7.68 (1H, dd, J=12.2,

2.0 Hz), 8.61(1H, s).

3) Preparation of
2-cyclopentylmethyl-6- (3-flucro-4-methoxyphenyl) -4-hydzr
oxymethyl-2H-pyridazin-3-cne
Fcllowing the procedure of Example 1(8),
d-carboxy-2-cyclopentylmaethyl-6- (3-fluoro-4-methoxyphenyl)
-2H-pyridazin-3-cne was reacted te yield the title compound
as a yellow powder (yield: 47.3%).
Melting point: 130-133°C
‘H NMR(400MHz, CDCl3)d: :
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,

sy, 7.02(1iH, dd, J=8.5, 8.5 Hz), 7.51(iH, d, J=8.5 Hz),



s). 4) Preparation of

2- (4-fluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl)-4-neth
a 217 nesul fonyl oxynet hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(9),
2-(4-fluorobenzyl)-6-(3-fl gpyo- 4- met hoxyphenyl) - 4-
hydr oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield
the title conpound as a pale yell ow powder (yield:
49.4% . Melting point: 125-133C 1H NVR(400MHz,
CDC13)6: 3.15(3H, s), 3.95(3H, s), 5.25(2H, d, J=1.2
Hz)7 - 8.(38¢ 2841, &517.900-I72.508¢€3H, 7 n§3 7L45-57..55( 3H,
m,7.61(1H dd, J=12.4, 2.2 Hz), 7.74(1H, s). 5)

Pr eparratriagn oof of
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(4-m
e Ihyyclomgeinpertazichyl) et hyil@Hopyrindazervidrcong | —4-meth
Fol | owi ng the procedure of Exanple 1(10),

2- (dnd duigrcolydrzyhptBy - H1morictadimet hoxy phenyl ) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

1- et Wellpicprazi hee were adeaet ed Eoayplkd d tHe title
conmpound as a slightly-brown crystalline powder

1yied idpeds y89¢ Ly Meb t | nef Jpoizot 1 -4 PhdA83O et L} -4~
NVR(400MHz, CDC13)6: 2.39(3H, s), 2.60-2.90(8H, m,
ByBO{:2He tsy 1 -39 BHlamln-3-one was reacted to yield the

title compound as a yellow powder (yield: 75.3%).

Melting point: 108-116°C

'H NMR(400MHz, CDCl3)d:
1.25-1.32(2H, m), 1.32-1.45(2H, m), 1.65-1.77(4H, m},
2.54(1H, m}), 3.17(3H, s), 3.95(3H, s}, 4.19{2H, 4, J=7.6
Hz), 5.27(2H, s), 7.03(1H, dd, J=8.5, 8.5 Hz}, 7.50{1H, d,
J=8.5 Hz), 7.62(1H, dd, J=12.2, 2.2 Hz), 7.74{(1H, s).

5) Preparation of
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(4-m
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10}),
2-cyclopentylmethyl-6-(3-fluorc-4-methoxyphenyl)-4-
methanesulfonyleoxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound

as a vellow oil {yield: 61.4%).

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

1.32-1.42(24, m}, 1.50-1.60{2H, m}, 1.65-1.80(4H, m), 2.38,



5.34(2H, s), 6.99-7.06(3H, m, 7.47-7.51(3H m,
7.59(1H, dd, J=12.4, 2.0 Hz), 7.71(1H, s). IR(KBr)
cm': 1651, 1608, 1518, 1439, 1289, 764. 218 Mass

mz: 440(M). Exanple 190 Preparation of

4- di met hyl am nonet hyl - 2- (4-ghhuor obenzyl )-6-(3-fluoro

- 4- met hoxyphenyl ) - 2H pyri dazi n-3-one Foll ow ng the
procedure of Exanple 7,

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

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

di ret4dyileaine, Wt énr ealct Bld 20 S¢ilelld e 2t-EPHeé - Cohpdburd -
as a slightly-yellow crystalline powder (yield:
60.80)°% (2Ke| $]1 N POI Aty 427-4.28C2H1 HINVR(/4G0NEE, 704 (1H,
CDC13)8: 2.41(6H, s), 3.58(2H, s), 3.94(3H, s),

5. 3B{,2K:8 $),, 8. BHOB, 7. O5(BH, dny 7875487 7. 5Z(12MHH, §d, J=8.5,
7.56(1H, d, J=8.8 Hz), 7.64(IH dd, J=12.4, 2.2 Hz),

7. 90(Hz) brd) 72[RIKBr)). cm 1: 1652, 1612, 1519, 1439,
1291, 763. Mass mz: 385(M). Exanple 191

PR &Pt jcon” 0f 1652, 1608, 1523, 1439, 1286, 760.

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- (4-f | uor obenz
M&3s 6u/(B- fAl4dMoOr 4- met hoxyphenyl ) - 2H

Example 183
Preparation of
2-cyclopentylmethyl-4- (3-flucre-4-methoxyphenyl) —4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
Z2-cyclopentylmethyl-6- (3-fluoro-4d-methoxyphenyl) —4-(4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted
to yield the title compound as a pale brown crystalline powder
(yield: 59.6%).
Melting point: 234-236°C {dec.)
'H NMR(400MHz, DMSO-dg)8 :
1.28-1.490(2H, m), 1.48-1.56(2H, m), 1.60-1.73{4H, m},
2_46(1H, m), 2.82(3H, s}, 3.50-2.75(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 ': 1652, 1606, 1523, 1439, 1292, 764.



pyri dazin-3-one 219 Follow ng the procedure of
Exanpl e 1(10),

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

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

di et hanol am ne were reactedjio yield the title
conpound as a yellowoil (yield: 66.1%. 1H
NVR(400MHz, CDC13)8: 2.70-2.92(4H, m, 3.70-3.85(6H,
m, 3.93(3H s), 5.35(2H, s), 6.99-7.04(3H m,
7.45-7.50(2H, m, 7.55(1H, d, J=8.3 Hz), 7.63(1H, dd,
J=12.4, 2.0 Hz), 7.90(1H, m. IR(Neat) cm 1: 1652,
1606, 1520, 1435, 1281, 762. WMass niz: 385(M -CH2OH).
Bxanplee 1832 Preparati on of
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(1

- pi perfazippyk) et hyf - 2H pyri dazi n-3-one 1) Preparation
of

4- (4- tdeiNt Nbbi ox§cardompethypi peiaghait Hlmét-ykL 2p¢gt § dge
0

r obenzyly)l-6- ( 3= f lworo-44mesthexypheny) ) 2R2Hypydprdazt fi- e
o ne Follow ng the procedure of Exanple 1(10),

2- ( 4- filou6rwbenzyig -B-qc@dful-aor 6 - A% arep o Xyplienyl ) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
1-ertclogeyl: v Lie phper @zl hredarbox y Hae ehawermangactdd to
yield the title

methanesulfonyloxymethyl-2H-pyridazin-3-one and
diethanclamine were reacted to yield the title compound as a
vellow ol1l (yield: 54.9%).
'H NMR(400MHz, CDCl3)&:
1.30-1.45(2H, m), 1.50-1.62(2H, m), 1.62-1.80(4H, m},
2.53(1H, m), 2.75-2.920(4H, m), 3.70-3.75(4H, m),
3.80-3.85(2H, m), 3.94(3H, s), 4.20(2H,d, J=7.6Hz), 7.02 (1H,
dd, J=8.5, §.5H=z), 7.56(1H, d, J=8_5Hz), 7.63{1H, dd, J=E.5,
2.0 Hz), 7.65{(1H, m).

IR (Neat) cm': 1648, 1598, 1523, 1439, 1267, 728.

Mass m/z: 383 (M'-2H:0) .

Example 185
Preparation of
2-cyclopentylmethyl-4-dimethylaminomethyl-6-(3-fluor
o—-4-methoxyphenyl)-2H-pyridazin-3-one

Following the procedure cf Example 7,



220 conpound as a yellowoil (yield: 78.8%. 1H
NMR(400MHz, CDC13)3: 1.46(9H, s), 1.55-1.65(4H m,
3.40-3.60(4H, m, 3.95(3H, s), 5.34(2H 5s),
6.96-7.05(3H, M ,7.47-7.50(3H, M, 7.41(1H, d, J=12.4
Hz), 7.74(1H, brs). 2) Prepafation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(1-p
i perazinyl)nethyl -2H pyri dazi n- 3-one Fol |l owi ng the
procedure of Exanple 20,
4- (4-tert-butoxycarbonyl -I-piperazinyl)methyl-2-(4-flu
oropclopentylmethyl-6-(3-flucro-4-methoxyphenyl)-4-
enzyl ) -6-(3-fl uoro-4-net hoxyphenyl)-2H pyri dazi n- 3- one
weasharesadifedyt oxyiet ity tHél vk dagorpduenk asida pal e
yellow crystalline powder (yield: 63.4%. Mlting
poieithy LBARn248€r e 1rd aNNRE4 00 MHzs L CDOE3 X6 £12. SOUBEH 4H, &
m, 2.96-3.02(4H, m, 3.54(2H, d, J=I.2 Hz), 3.95(3H,
81 1B 3M(12Hyis)¢i: 6598L%0.-06(3H, m, 7.46-7.53(3H, m,
7.61(1H, dd, J=12.5, 2.2 Hz), 7.74(1H, br.s). I R(KBr)
BIMNMR (166282 1609;1,1623, 1437, 1290, 762. Mass m z:
426(M-). Exanple 193 Preparation of
2- (4-30Fbokbbehz yih)) - 6--C8-1I. Gok oH A-met HoXPpReR§I(FH 4-10)1
221

2.43(6H, 8), 2.55(1H, m), 3.61(2H, s), 3.94(3H, s), 4.19(2H

d, J=7.6 Hz), 7.20(lH, 4, J=8.5, 8.5 H=z}, 7.58(1H, 4, J=8.5
Hz), 7.65(1H, dd, J=8.5, 2.2 Hz), 7.91(1H, brs).
IR (Neat) cm™': 1652, 1608, 1523, 1438, 1288, 762.

Mass m/z: 359(M") .

Exanple 186
Preparation of
2-cyclopentylmethyl-6-{(3-flucro-4-methoxyphenyl)-4-(
l-piperazinyl)methyl-2H-pyridazin-3-one
1} Preparation of
4-(4~-tert-butoxycarbonyl-~l-piperazinyl)methyl-Z2-cyclope
ntylmethyl-6- (3-fluoro-4-methoxyphenyl)-ZH-pyridazin-3-
one
Fellowing the procedure of Example 1{10),
2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-
methanesul fonyloxymethyl-2H-pyridazin-3-one and tert-butyl

l-piperazinecarboxylate were reacted to yield the title



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

di hydrochl ori de Fol |l ow ng the procedure of Exanple 4,
2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(1-p
i per azinyl)nmethyl-2H pyridazin-3-one was reacted to
yield the title conpound agsa colorless crystalline
powder (yield: 76.9% . Mlting point: 153-156C H
NVR(400MHz, DMSO-d6) S 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, n. IR(KBr) cm1:
d86e;ubes, alB24 04489, (¥2924:766. 88xanpl e 194
Preparati on of

% avirrio ey | GIR=1(:48f 1 uor obenzyl ) - 6- ( 3-f | uor o- 4- et ho
xyphenyl ) -2H pyri dazi n-3-one Follow ng the procedure
of 1EX&npl €322¢ 1)), 1.47(%H, s), 1.55-1.60(2H, m),
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl) - 4-
metlhanesull § 04yl oxXy.net-Hyk22EP pyri dawi.n3346ne - hasdt, m),
reacted to vyield a crude product. Wthout
purdi.Pbdati o, € hes citude, prodéctz) was 0p¢didt ed, f drd Her 8.5
in accordance with the procedure of Exanple 24 (2) to
yi élzd , t Ae>2 {1 .e donpovBd1lls @& p&tle .Br &, cryst allifi ne .
powder (yield: 50.4% . Melting point: 145-149C 222 1H
NVR(406NMHE | o€DCL3) 6:

2-cyclopentylmethyl~6- {3-fluoro-4-methoxyphenyl)}-4-{1-p
iperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 20,
4-(4d-tert-butoxycarbonyl-l-piperazinyl)methyl-2-cyclopenty
lmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin—-3-onewas
reacted to yield the title compound as a yellew oil {yield:
88.0%).
'H NMR(400MHz, CDCls3)8:
1.33-1.43(2H, m), 1.50~1.¢2(2H, m), 1.6Z2-1.80(4H, m},
2.55(1iH, m), 2.57-2.63(4H, m), 3.00-3.02(4H, m), 3.56(2H,
brs), 3.95(3H,s), 4.18(2H, 4, J=7.6Hz), 7.04(1H, dd, J=8.5,
8.5Hz), 7.52(1H, d, J=8.5Hz), 7.62(1H, dd, J=8.5, 2.2 Hz},
7.73(1H, s).
IR(Neat) cm™: 1652, 1608, 1523, 1439, 1287, 76l.

Mass m/z: 400 (M%) .

Example 187



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, dd, J=12.5, 2.2 Hz),
7.75(1H, brs). IR(KBr) cm1: 3391, 1648, 1606, 1519,
1437, 1292, 761. WMass mz: 357(M). Exanple 195
Preparation of 214

4- am nonet hyl - 2- (4-f 1 uor obenzyl ) -6-(3-fl uoro- 4- net ho
xyphenyl ) - 2H pyri dazi n- 3-one hydrochl oride Foll ow ng
the procedure of Exanple 4,

4- am nonet hyl - 2- (4-f1 uorobenzyl ) -6-(3-fl uor o- 4- net hoxy
phen Brepar2Eipyrédazi n-3-one was reacted to yield the
title conpound as a slightly-yellow crystalline
powderé-gyiiebde t 721 50)cycldpktic pgnpoint -~ 6 -2AL0L284C01H meth
NVR(400MHz, DMSO- d6)6: 3.91(3H, s), 4.01(2H, s),

5. 35( 2Hypspny¥) 1B 2l inapond. 34(1H, dd,
J=8.8,8.8Hz), 7.45-7.49(2H, m, 7. 68-7.78(2H, m,

8. 29( Hdllsying REKBrorccmchre34290x4653; 2H612, 1522,
1439, 1292, 764. Exanple 196 Preparation of

B~ B: fdpeored de ey hoskypgheriyloyo24 fBe {Ho:2Rgenyl) —4-

fl uorophenyl) propyl]-4-(4-nmethyl-1-piperazi nyl) net hy
e ZHrmeiidary he Syroneh yll)- Prepandé & om Hfone was reacted to
6- ( 3-fl uor o- 4- net hoxyphenyl ) -2-[ 3-(4-

yvield a crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24(2) toyield the title compound as a yellow oil (yield: 53.7%) .
'H NMR(400MHz, CDC13)8:
1.30-1.45(2H, m), 1.50-1.63{(2H, m}, 1.63-1.80(4H, m),
2.54(1H, m), 3.91(2H, s}, 3.93(3H, s), 4.17(2H, d, J=7.6
Hz), 7.01(1H, dd, J=8.5, 8.5 Hz), 7.52(1H, d, J=8.5 Hz),
7.62{1H, dd, J=8.5, 2.2 Hz), 7.71(1H, brs).
.IR(Neat) cmt: 3376, 1649, 1606, 1523, 1439, 1285, 761.

Mass m/z: 331 (M").

Fxample 188
Preparation of
4-aminomethyl-2-cyclopentylmethyl-6-{3-fluocro-4-meth
oxyphenyl)-2H-pyridazin-3-cne hydrochleoride
Following the procedure cof Example 4,
4-aminomethyl-2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphe

nyl)-2H-pyridazin-3-cne was reacted toyieldthe title compound



fl uor ophenyl)

propyl ] - 4- met hoxycar bonyl - 2H pyri dazi n- 3- one

Fol | owi ng the procedure of Exanple 1(6),

6- (3-fl uoro-4- met hoxyphenyl ) - 4- met hoxycar bonyl - 2H pyri
dazi n-3-one and the nesylkate derivative of 3-
(4-fluorophenyl) -1-propanol {J. Med. Chem, 19, 461
(1976)} were reacted to yield the title conpound as a
yellow oil (yield: 90.1%. The nesylate derivative
was prepared in accordance wth the procedure of

Ex anpd lel ah(fQ)y - v & HL NWVR{ ACONHZ, L n€DCeBY 6  rike-2. 59.0%) .
26(2H, m,2. 71(2H,t, J=7. 3 Hz) , 3. 95 (3H, s) , 3. 98
¥38H, in®)poidt32(28-126°C)=7. 3 Hz), 6.93-7.06(3H, m,
7.14-7.18(2H, m, 7.49(1H, m, 7.60(1H dd, J=13. 2,

2 Az ) p0BEA 7 (I0s)s) 52) Preparation of

4- car boxy- 6- (3-fl uor o- 4- met hoxyphenyl ) -2-[ 3-(4-fl uorop
h leA-)Ypropyh] -12H py.ricddzbi{3Hone) , FoldCowi-rig (the m),
procedure of Exanple 1(7),

6- (Z3-4fli0ar o, metHoxyiphehy| § - 20 {Z3L,( 41 | dotdphenyd,) gFop®
yl']- 4-nmet hoxycar bonyl - 2H pyri dazi n- 3-one was react ed
t o Hri)el . 3he H,tdd,| e=tonpdundizas 7a opel’l. ou pomdér 8.47 (1H,
(yield: 89.2%. Melting point: 185-187C 1H
NMVR400MHz, CDC13) 6: 224 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),

R OB, T 5H34%p, 7656(1H;1 1, 1328,514BR)  120%6(7FR. dd,
J=12.2, 2.2 Hz), 8.58(1H, s)

Exampgle 189
Preparation of
2-{4-fluorchenzyl)-6-(3-fluoro-4-methoxyphenyl)-4- (4
-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
2—(4—£luorobenzyl)—6—(3—flu6ro—4—methoxyphenyl)—4—metho
xycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1{&),
6~ (3-fluoro-4-methoxyphenyl) -4-methoxycarbonyl-2H-pyridazi
n-3-cne and 4-fluorobenzyl chloride were reacted to yield the
title compound as a slightly-yellow crystalline powder (yield:
86.6%) .
'H NMR(400MHz,CDC13) 8 :
3.95(3H, s), 3.%7(3H, s), 5.39(2H, s), 7.00-7.06(3H, m},

7.48-7.63(4H, m), 8.19(1H, s).



3) Preparation of

6- (3-fl uor o- 4- net hoxyphenyl ) -2-[ 3- (4-fl uorophenyl ) prop
y 1] -4-hydroxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng t he
procedure of Exanple 1(8),

4- car boxy-6- (3-fl uoro-4- netthexyphenyl ) -2-[3-(4-fl uorop
heny 1)propyl]-2H pyridazin-3-one was reacted to
yield the title conpound as a yell ow powder (yield:
37.0% . Melting point: 130-133C 1H NVR(400MHz,
CDC13)6: 2.15-2.22(2H, m), 2.71(2H, t, J=7.3 Hz),

3! 9B(gHrag)iongof 2 7 ( 2 H, t , 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(ddHbaky-F=848 THpyrolfe®(lH 6 ~dd; f1yelQ; & nerhpxppheny
7.63(1H, s). 4) Preparation of

6- ( B} fIHrarw-idlagenhoxyphenyl ) - 2- [ 3- (4-f | uor ophenyl ) prop
y 1] -4-net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
Fol | oiaig-ovwhiegptloe eduredireErdnpkand (@)l (/) ,

6- (3-fl uoro-4-met hoxyphenyl ) -2-[3-(4-fl uorophenyl) prop
9114 - A-vdopdbboexy et hit ¢ 2HporicddzinatBoonehamas. ) rdact ed to
yield the title conpound as a yell ow powder (yield:
B2; 1894y cavisloniyhg 2 pop vt L dalZi-B16@= 2955t ONVR( 400Nz d the
CDC13)6: 2.15-2.25(2H, m), 2.71(2H, t, J=7.3 Hz),

BitlK 3dmpepnd3a8ba (8H @) podd¥( 2Hietd: JH7.73)Hz) ,
5.25(2H, d, J=1.2 Hz),

Melting point: 222-224°C

'H NMR{400MHz, CDCl3}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 H=z), 8.60{1H, s}.
3) Preparation cf 2-{4-fluorobenzyl)-6-(3-flucro-4-
methoxyphenyl)-4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-(4~flucrobenzyl)-6-(3-fluoro-4-methoxyphenyl) ~
2H-pyridazin-3-one was reacted to yield the title compound as
a yellow powder (yield: 27.0%).
Melting point: 127-130°C
'H NMR (400MHz, CDCl;)d:
3.95(34, s}, 4.79(2H, d, J=1.5Hz), 5.36(2H, 5), 6.98-7.05(3H,
my, 7.46-7.52{3H, m}, 7.61(1H, dd, J=12.2, 2.2 Hz}, 7.65(1H,
S).
4) Preparation of

2—(4-fluorokenzyl)-6-(3-flucro—-4-methoxyphenyl)-4-metha



6.93-7.05(3H, n), 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- (3-fl uor o- 4- net hoxyphenyl )-2-[ 3-(4-fl uorophenyl ) prop
y 217
1] -4- (4- et hyl - | - pi perazi nyl ) et hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),
6- (3-fl uoro-4- met hoxyphenyl ) -2-[3-(4-fl uorophenyl ) prop
yl]- 4-net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
1- nethyl pirperazicaehwer & reactded ino3ypeéd the title
compound as a yellowoil (yield: 79.30). 1H
NVR( 400NVHz w1 CRCLBY Grr b2, 25( RBEampde 2041 (3H, s),
2.60-2.75(10H, m, 3.58(2H, s), 3.75(3H, s), 4.27(2H,
5 (N Brdppnz gl D26 7( DE(I3Hronf rme Thddyih <& 102HW- m)
7.51 (1H, d, J=8.5 Hz) , 7.60 (1H, dd, J=12 .4, 2.0
Hzd ;o @IhYH- 28) py T RidNeat-)3 ome' wai6s2qctk8DB 0 ¥8521d the
1439, 1284, 758. WNMass mz: 468(M). Exanple 197
Prieparatiponndf as a pale yellow powder (yield: 49.4%).
4- di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2
226 i nd Polidct | unsopheayl ) propyl ] - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 7,
% (Brf(koome:z A-ametiho&yphenyl ) - 2-[ 3- (4-f 1 uor ophenyl ) prop
yl ]- 4-nmet hanesul f onyl oxymet hyl - 2H pyri dazi n- 3- one and
3.15(3H, s), 3.95(34, s), 5.25(2H, d, J=1.2 Hz), 5.35(2H,

s), 7.00-7.06(3H, m), 7.45-7.55(3H, m}, 7.61(1H, dd, J=12.4,
2.2 Hz), 7.74(1H, s).

5) Preparation of
2-{4-fluorcbenzyl) -6~ (3-fluoro—-4-methoxyphenyl) -4~ (4-me
thyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Fcllowing the procedure of Example 1(10),
2-(4-flucrobenzyl)-6-{3~-fluoro-4-methoxyphenyl)-4-
methanesul fonyloxymethyl-2H~pyridazin-3-one and
l-methylpiprazine were reacted to yield the title compound as

a slightly-brown crystalline powder (yield: 45.8%).

Melting point: 112-113°C

*H NMR (400MHz, CDCl3)é:
2.39(3H, s}, 2.60-2.90(8H, m), 3.60(2H, s), 3.85(3H, s},
5.34(2H, s), 6.99-7.06(3H, m), 7.47-7.51(3H, m), 7.59(1H,
dd, J=12.4, 2.0 Hz), 7.71{(1H, s).

IR(KBr) cm™*: 1651, 1608, 1518, 1439, 1289, 764.



di met hyl am ne were reacted to yield the title conmpound
as a pale yellow crystalline powder (yield: 61.8%.
Melting point: 97-100C 1H NVR(400MHz, CDCl13)S:
2.15-2.25 (2H, m , 2.43 (6H, s) , 2.71 (2H, t, J=7.3
Hz) , 3.60 (2H, s), 3.94(3kk 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) , 7.64 (1H, dd, J=12.6, 2.2 Hz),
7.90(1H, brs). IR(KBr) cm 1: 1653, 1611, 1510, 1436,
1296, 763. WMass mz: 413(M). Exanple 198
Wrepar/a: 400’ ) .
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (3-fl uoro-4-m
et hoxyphenyl ) - 2-[ 3- (4-fl uor ophenyl ) propyl ] - 2H pyri da
zi n-3-one Fol |l ow ng the procedure of Exanple 1(10),
Bz4r@fd UGCo- 4- met hoxyphenyl ) - 2-[ 3- (4-fl uor ophenyl ) prop
yl]- 4-nmet hanesul f onyl oxymet hyl - 2H pyri dazi n- 3- one and
di et hareameheoner®e reacted to yield the title
conpound as a 227 yellowoil (yield: 67.3%. 1H
NVR( 4 G0NEne t ©DCAR) 8mex hd -2 -22( 2HioyherzvAQ(2H, 3t f luoro
J-7.6 Hz), 2.75-2.95(4H, m, 3.70-3.80(6H m,
3. 94( 34 -merhody28{r2H, ) t12H-P¥7 18a ) 3-@1€93- 7. 05(3H, m),
7.15-7.18(2H, m, 7.56(1H, m, 7.63(1H,

Following the procedure of Example 7,

2~(4-fluorcobenzyl)-6-{3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
slightly~vellow crystalline powder (yield: 60.8%).
Melting point: 127-129°C
'H NMR(400MHz, CDCl3):
2.41(6H, s), 3.58(2H, s), 3.94(3H, s), 5.35(2H, s},
6.98-7.05(3H, m), 7.46-7.52(2H, m), 7.56(1H, d, J=8.8 Hz),
7.64{14, dd, J=12.4, 2.2 Hz), 7.é0(1H, brsj.
IR(KBr) cm ': 1652, 1612, 1519, 1439, 1291, 763.

Mass m/z: 385(M"Y).

Example 191
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2- (4-fluorobenz
y1l)-6-(3-flucrc-4-methoxyphenyl)-2H-

pyridazin-3-one



m, 7.85(1H, n). IR(Neat) cm 1: 1645, 1601, 1510,
1439, 1277, 763. WMass mlz: 473(M). Exanple 199
Preparati on of
6- (3-fl uoro-4- met hoxyphenyl ) -2-[3-(4-fl uorophenyl) pr
opyl ]-4-(1-pi perazinyl) net kyh- 2H pyri dazi n- 3-one 1)
Preparati on of
4- (4-tert-butoxycarbonyl - -pi perazinyl)nethyl-6-(3-flu
0
r o- 4- met hoxyphenyl ) - 2-[3-(4-fl uorophenyl) propyl ] - 2H py
r i ddzilidogionetiFel powianyreche fpEserdir el dfV)Exanpl e
1(10),
B= (8= flumrchedzmet hox yphelmdre-3-pgthaxyphrrophdnyl ) prop
yl]- 4-nethanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
hertarmantlfohyp b penazinecditroxydacennwered eact ed to
yield the title conpound as a yellow oil (yield:
T2 6% o L BH INVREA0D Mz c tEDCLQ)Bie 1E. 40¢ 9H, tls) compound as a
2.07-2.16(2H, m, 2.40-2.50(4H, m , 2.63(2H, 228 t,
JelleH)1 3v36418: 46.X4H, m, 3.48(2H, brs), 3.88(3H,
s), 4.20(2H, t, J=7.6 Hz), 6.84-6.98(3H m,
E OFRT40002H, @9G15)3.:43 (1H, d, J=8 . 1 Hz) , 7.53
(1H, d, J=12.4 Hz) , 7.65 (1H, brs) 2) Preparation of
6- (23-1M0H-Gopd< 45 met)hoky phehyd J @4, [ 85 ( 43 fAUciophenyd - 3priép
y 1]-4-(1-piperazinyl)nmethyl-2H pyri dazi n- 3-one

s), 6.99-7.04(3H, m), 7.45-7.50(2H, m}, 7.55(1H, 4, J=8.3

Hz}), 7.63{(1H, dd, J=12.4, 2.0 Hz), 7.90(1H, m}.
IR(Neat) cm™': 1652, 1606, 1520, 1435, 1281, 762.

Mass m/z: 385 (M —CH,CHJ .

Example 192
Preparation of
2-{(4-fluorobenzyl)—-6-{3-fluoro-4-methoxyphenyl)-4-(1
-piperazinyl)methyl-2H-pyridazin-3-cne
1) Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-(4-fluo
robenzyl)-6-(3-fluoro-4-methoxyphenyl)}-2H-pyridazin-3-o
ne
Following the procedure of Example 1(10},
2-{(4-fluorocbenzyl)-6-(3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-bulyl

l-piperazinecarboxylate were reacted to yield the title



Fol | owi ng the procedure of Exanple 20,

4- (4-tert-butoxycarbonyl -1 -pi perazinyl)nmethyl-6-(3-flu

or o-

4- met hoxyphenyl ) - 2-[ 3- (4-f | uor ophenyl ) propyl ] - 2Hpyrid

azin -3-one was reacted togsyield the title conmpound

as a yellowoil (yield: 97.2%. 1H NVR(400VHz,

CDC13)8: 2.12-2.22(2H, m, 2.50-2.60(4H, m, 2.71(2H,

t, J=7.3 Hz), 2.92-3.02 (4H, nm , 3.53 (2H, s) , 3.95

(3H, s) , 4.27 (2H, t, J=7.3 Hz), 6.91-7.06(3H, m,

Forlieuhdl &E2H, va) Lo, &1 1Hiedd:J28.8%) Hz), 7.61(1H, dd,

J=12.5, 2.2 Hz), 7.73(1H, s). IR(Neat) cm 1: 1650,

5 WHR (150052 1439151875, 758. Mass nfz: 454(M).

Exanpl e 200 Preparation of

4- Am4taREt hyl - 8- 6311 6of 6% 4miet Rok§phertyl 4y, 2m] 3-F-4=F(3H,

| uor ophenyl ) propyl ] -2H pyri dazi n-3-one Foll ow ng the

pr cceduri @f, Blanpl ®-24(0B)(3H229 , 7.47-7.50(3H, m), 7.41 (1R,

6- (3-fl uoro-4- met hoxyphenyl ) -2-[3-(4-fl uorophenyl) prop

yl ]&¢, 4=mét hane) sul fonyltioxymet hyl - 2H pyri dazi n- 3- one

was reacted to yield a crude product. Wthout

burkfareataitann the crude product was reacted in

accordance with the procedure of Exanple 24 (2) to

yi et d{4-he udrbbenephpotn B -asl va rpak emyehdovplormpgt alitil heri

powder (yield: 41.7%. Melting point: 82-84C
perazinyl)methyl-2H~pyridazin-3-one

Following the procedure of Example 2C,
4-{4-tert-butoxycarbonyl-1-piperazinyl)methyl-Z-{4-fluorob
enzyl)-6-(3-flucro-4-methoxyphenyl) ~2H-pyridazin-3-one was
reacted to yield the title compound as a pale yellow crystalline
powder (yield: 63.4%).

Melting point: 142-143°C

'H NMR (400MHz, CDCl3)8:
2.50-2.60(4H, m), 2.96~3.02(4H, m}, 3.54(2H, d, J=1.2 Hz),
3.95(3H, s), 5.34(2H, s), 6.98-7.06(3H, m), 7.46-7.53(3H,
m), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.74(1lH, br.s).

IR(KBr) cm™': 1652, 1609, 1523, 1437, 1290, 762.

Mass m/z: 426(M") .

Example 193
Preparation of

2-{4-rflucrobenzyl) -6-(3-fluoro-4-methoxyphenyl)}-4-(1



1H NVR(400MHz, CDC13)S: 2.12-2.22(2H, m , 2.70(2H, t,

J=7.6Hz), 3.89(2H, s), 3.94(3H, s ) , 4.27(2H t,

J=7.6 Hz), 6.93-7.04(3H, m, 7.15-7.18(2H, m,

7.51(1H, d, J=7.3 Hz), 7.61(1H, dd, J=12.4, 2.0 Hz),

7.67(1H, s). IR(KBr) cm 1: 23866, 1651, 1605, 15009,

1436, 1273, 764. WMass mlz: 385(M). Exanple 201

Preparation of

4- am nonet hyl - 6- ( 3-f 1 uor o- 4- net hoxyphenyl ) -2-[ 3-(4-f

| uor ophenyl ) propyl ] - 2H pyri dazi n- 3-one hydrochl ori de

Fol | owirrigretrhe 1 py brreehune GfH-Byanpk eid; 3-one

4- am nomet hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl )-2-[3-(4-flu

orop cdhgnylrpphopylde 2H pyri dazi n-3-one was reacted to

yield the title conpound as a slightly-yellow

cryst a@dlilpgipowdies gndadhire 23. B%mpR30i, Mel ting

poi nt: 160-165C 1H NVR(400MHz, DMSO-d6)S: 2.05-2. 15

ZQPﬂ{@luoﬁbbEﬁﬁy¢2+ﬁ t3- Jdpro3 4Heg: B 9R¢I8H &) -3.-99( 2Hper
= .- 7. 05-7m, 7.34(1Hdd, J=8.8, 8.8 Hz),

ngﬁbinmﬁi®am,Zﬁ}pyﬁld&%1h+3§pne WEﬁwaactﬁﬂ'to 3480¢ the

1652, 1515, 1436, 1269, 763. Exanple 202 Preparation

oftle compoundasacclorlesscrystalline powder {yield: 76.9%).

Melting peint: 153-156°C

4 NMR(400MHz, DMSO-dg)8 :
3.30-3.75{(10H, m}), 3.90(3H, s), 5.33(2H, s), 7.15-7.21(24
m), 7.30(1lH, m), 7.43-7.49(2H, m), 7.69-7.78(3H, m).

IR(KBr) cm': 1660, 1609, 1524, 1439, 1292, 766.

Example 194
Preparation of
4-amincmethyl-2-{4-fluorcbenzyl)-6-(3-flucrc-4-metho
xyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 24(1),
2~ (4-fluorcbenzyl) ~6-(3-fluoro-4-methoxyphenyl) -4-
methanesul fonyloxymethyl-2H~pyridazin-3-one was reacted to
vielda crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24{2) tec yield the title compound as a pale brown crystalline
powder {yleld: 50.4%).

Melting point: 145-149°C



2- (4-chl orobenzyl ) -6-(3-fl uoro-4-net hoxyphenyl)-4-(4
-met hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n-3-one 1)
Preparati on of

2- (4-chl or obenzyl ) -6-(3-fl uoro-4-nmet hoxyphenyl)-4-neth
o0 xycarbonyl - 2H pyri dazi ny3;one Fol |l ow ng the
procedure of Exanple 1(6),

6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 4- net hoxycar bonyl - 2H pyri
dazi n-3-one and 4-chl orobenzyl chloride were reacted
to'yield the title conpound as yell ow needles (yield:
9y .08 (4 oMkt ) ngogugi Bt:: 170. 5-171. 1C 1H NVR(400MHz,
CDC13)6: 3.95(3H, s ), 3.99(3H s ) , 5. 38 ( ( 2H
, S3.)92,(3H%,.s0, 33(o4i2H,, sdd, 5I¥B(Bi, s8.,56¢H)-7.03 FH, m)
(2H, d, J=8.5Hz) , 7. 47 (2H, d, J=8.5Hz) , 7. 49 (1H
m ,7.4.060( 2B 3dd,m)\J=12.62,(18, 2ddz)J=18..20( 2H? 82) 23175 (1H,
IRCKBr) cm2 : 1723, 1670, 1526, 1271, 1128. Mass

M Zirs402(M+), 404(M). 2) Preparation of

4- car boxy- 2- (4-chl orobenzyl ) - 6- (3-fl uor o- 4- net hoxyphen
YR (HD )2 dupyr i k@i, n1848nel Fod,| awileg tLthe7 pr ozeduri lof
Example 1(7),
Ra{4-1¢H:oneberzyl ) - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4-

met hoxycar bonyl - 2H- pyri dazi n- 3-one was reacted to
yield the title conmpound as a pale yellow crystalline
powder (yield: 96.0%.

Example 185

r

Preparation of
4-aminomethyl-2-{4-flucrobenzyl)-6-{3-flucro-4-metho
xyphenyl}-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2~ (4-fluorobenzyl)-6- (3-fluoro-4-methoxyphen
yl) -2H-pyridazin-3-one was reacted to yield the title compound
as a slightly-yellow crystalline powder (yield: 7Z.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(18B, dd, J=8.8, 8.8Hz), 7.45-7.4%{2H, m}, 7.68-7.78 (ZH,
m), 8.29(1IH, s).

IR{XBr) cm ': 3429, 1653, 1612, 1522, 1439, 1292, 764.

Example 196

Preparation of 6-{3-fluoro~4-methoxyphenyl}-2-[3-(4-



Melting point: 228.3-229.1C 1H NVR(400MHz, CDCl13) 8:
3.97 (3H, s) , 5.46 (2H, s) , 7.07 (IH dd, J=8 . 5, 8
. 5Hz) , 7.35 (2H, d, J=8.3 Hz), 7.46(2H, d, J=8.3
Hz), 7.55(1H, d, J=8.4 Hz), 7.67(1H, dd, J=12.2, 2.2
Hz), 8.61(1H, s). IR(KBr) gg9 1: 1745, 1635, 1456,

1447, 1431, 1298, 1273. WMass niz: 388(M), 390(M).

3) Preparation of

2- (4-chl orobenzyl ) -6-(3-fl uor o- 4- met hoxyphenyl ) - 4- hydr
o xynethyl-2H pyridazi n-3-one Follow ng the procedure
of Exdnpbecif{®)yl)propyl]-4-{4-methyl-l-piperazinyl)methy
4- car boxy- 2- (4-chl orobenzyl ) - 6- (3-fl uor o- 4- net hoxyphen
yl)- 2Hzpypydazin-r3-3oneewas reacted to yield the title
conpound as pale yellow needles (yield: 20.4%. 232
Melrrcpg rpoi ot : o166k G-16503C- 2 HndINRAG0MHY 1 ) €EDCL3) St -
3.94(3H, s), 4.69(2H, s), 5.34 (2H, s), 7.01(1H, dd,
F=xrphe8ybHzYopy 7. -30 me2Hpx dqa d=8n Bl H2)-pyr7d421i(-2H orgs
J=8.5Hz) , 7.50 (1H, m, 7.63(1H, dd, J=12.4, 2.2
Hz), Fo@®IZ(dHhg shhe IHROKBrhrenet : E:38%83,e 1653, 1610,

1527, 1291, 1135. Mass nmz: 374(M), 376(M). 4)

#r epdanabirons efiethoxyphenyl ) -4-methoxycarbonyl-2H-pyridazi
2- (4-chl orobenzyl ) -6-(3-fl uoro-4- et hoxyphenyl ) - 4- et h
- 3-neeubhanyhoxysmt htle- 2brpyat tazi ot 3- one

3-{4-fluorophenyl)-1l-propanocl {J. Med. Chem., 19, 461 {1976} }

were reacted to yield the title compound as a yellow oil (yield:
90.1%). The mesylate derivative was prepared in accordance
with the procedure of Example 1(9).
H NMR (400MHz, CDCls)d:
2.16-2.26{24, ), 2.71(2H, £, J=7.3Hz), 3.95(3H, s}, 3.98 (3H,
s), 4.32(2H, t, J=7.3 Hz), 6.93-7.06(3H, m}, 7.14-7.18(ZH,
m), 7.49(1H, m), 7.60(1H, dd, J=13.2, 2.2 Hz), 8.17{(1H, s).
2) Preparation of
d-carboexy-6- (3-fluoro-4-methoxyphenyl)-2-{3-(4~flucroph
enylipropyl]-2H-pyridazin-3-one
Following the procedure of Example 1(7),
6—(3—fluoro—4—methoxyphenyl)—2—[3—(4—fluorophenyl)propylj~
4-methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compeound as a yellow powder (yield: 89.2%).
Melting point: 185-187°C

'H NMR(400MHz,CDC1l3)d :



Fol | owi ng the procedure of Exanple 1(9),

2- (4-chl or obenzyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4-

hydr oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield
the title conpound as pale yellow needl es (yield:
81.6% . Melting point: 156256-157.4C 1H NVR(400MHz,
CDC13)6: 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, d, J=8.5 Hz),
7.49(1H, m, 7.61(1H, dd, J=12.2, 2.2 Hz), 7.75(1H

s) 2.PRECRBB) (2 ) ,1658% (2B46%, 1B58,- 31183, 30317(355)s},
Preparati on of

2- 446Kk Br cbedzy | § 18- (36 f 9 4rof O-4-hiet hox yphRényH) -4- (38 py
e 233 thyl-I-piperazinyl)nethyl-2H pyri dazi n-3-one
FolHzow figéé hEH praotedaié . 8f Exanfdle B(-BO)1H, s).

2- (4-chl or obenzyl ) -6-(3-fl uoro-4- met hoxyphenyl ) - 4-
Netthawesalkfionyédxynet hyl - 2H pyri dazi n- 3- one and

1- met hyl pi perazine were reacted to yield the title
conpoiind luasopatee browphprivéns 2 ( yBel ¢: £ 33 B5Uenii) pT oy
point: 128.7-130.2C 1H NWVR(400MHz, CDC13)6: 2.33(3H,
S) , 1 2 62(ydHoxpng hy - BO(AM bR 33055(2H, s), 3.95
(3H, s) , 5.34 (2H, s) , 7.04 (1H, dd, J=8.5, 8.5 Hz)

, 7.30o(2Bping, tl=GripckHdpre 704 32 eld, 1J28,5 Hz),
7.51(1H, m, 7.60(1H

4-carboxy-6- (3-flucro-4-methoxyphenyl)-2-[3-(4-fluoropheny

l)propyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a yellow powder (yield: 37.0%).
Melting point: 130-133°C
'H NMR(400MHz, CDCl3)3:
2.15-2.22(2H, wm), 2.71(2H, t, J=7.3 Hz), 3.95(3H, s),
4_27(2H, £, J=7.3 Hz), 4.70(2H, d, J=1.2Hz), 6.93-7.06(3H,
m), 7.14-7.18(2H, m), 7.5C(1H, d, J=8.8 Hz}, 7.61(1lH, dd,
J=12.7, 2.2 Hz), 7.63(1H, s).
4} Preparation of
6-{3-fluoro-4-methoxyphenyl)-2-[3- (4-fluocrophenyl}propy
l]—4—methanesulfonyloxyﬁethyl—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 vellow powder (yield: 22.3%).

Melting peoint: 112-116°C



dd, J=12.4, 2.0 Hz), 7.73(1H, s). IR(KBr) cm1: 1652,
1607, 1524, 1516, 1438, 1288, 1135. Exanple 203
Preparati on of
2- (4-chl or obenzyl) - 4- di net hyl am nonet hyl - 6-(3-fl uoro
- 4- met hoxyphenyl ) - 2H pyri dazj n- 3-one Fol | owi ng t he
procedure of Exanple 7,
2- (4-chl or obenzyl ) -6-(3-fl uoro-4- met hoxyphenyl ) - 4-
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and
di met hyl am ne were reacted to yield the title conmpound
‘ais NaIR (gbowgint | yeoyEl:b dw crystal | i ne powder (yiel d:
74.7% . Melting point: 95.3-96.7C 234 'H NVR(400MHz,
CD@L3$67 - 25 8B3{6H)s)2 . B. ®¥AH,2H, 7 .3=Hz2, Hz)7 (3HQ4(I3H3. 95
s), 5.34(2H, s) , 7.01 (1H, dd, J=8.5, 8.5Hz) , 7.30
(2H(z3d, sJ=8 BHz)pH, T,44=12HHz)d, 3128.(BHHzY, F=5B3H H4) .,
ddd, J=8.5, 2.0, 1.2 Hz), 7.62(1H, dd, J=12.4, 2.2
Hz),- 93-7401HH sin) , | R(KBr7). 16k E; mM652; 14609, d15p48 .5 Hz), -
1515, 1436, 1289, 1264, 1017. Mass mz: 401(M),
403 (- ) 15 Exaahpl B=1204 , Préparat i b/ 0flH, s) .
2- (4-chl or obenzyl) - 4- di net hyl am nonet hyl - 6- (3-fl uoro
5 -Rretdaory phenyf ) - 2H pyri dazi n- 3- one hydrochl ori de
Fol | owi ng the procedure of Exanple 4,

6- (3-flucro-4-methoxyphenyl)-2~[3-{4-flucrophenyl}propy

1]1-4- (4-methyl-l-piperazinyl)methyl-ZH-pyridazin~3-one
Following the procedure of Example 1(10},
6- (3-fluorc~4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound
as a yellow o0il (yield: 79.3%).
'H NMR{400MHz, CDC13}8:
2.15-2.25(2H, m), 2.41(3H, s), 2.60-2.75(1CH, m), 3.58(2H,
sy, 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 Hzy, 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-flucro-4-methoxyphenyl} -2



2- (4-chl or obenzyl) - 4- di net hyl am nonet hyl - 6- (3-fl uoro-4
- nmet hoxyphenyl ) -2H pyri dazi n-3-one was reacted to
yield the title conpound as a slightly-yellow
crystalline powder (yield: 59.7%. Mlting point:
193.4-194.7C 1H NVR(400MHzgg CD30D) 5: 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=8.5 Hz) , 7.46 (2H

d, J=8.5 Hz), 7.67-7.72(2H, m, 8.20(1H, s). I R(KBr)
cm 1: 1655, 1616, 1529, 1327, 1279. 235 Exanple 205

Pr epar-dti-dg-éfuorophenyl) propyll-2H-pyridazin-3-one

4- am nonet hyl - 2- (4- chl or obenzyl ) - 6- (3-fl uor o- 4- net ho
xypherfdloinpythelaziarBlugre oL 1kxPreparat i on of

2- (4-chl orobenzyl ) -6-(3-fl uoro-4- et hoxyphenyl ) - 4-pht h
a- (31 hiwdowethyk L Rék pyrd dalzi-2-3301Mé - £ Fodt @wiangy 1t heopyl] -
procedure of Exanple 24(1),
2-1i<tretlcondlfenz y b yi6e (18 1 Alorerddaet hoxyptre ryld) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one was
dgectted ard neyivetrd tdrcttad te goapdurt dg¢tle compound as a
slightly-yellow needles (yield: 75.4%. Melting
polatye 2t 5r2$8adUind HAINVR(E4QQ MRz : CDCIB))S:

Melting point: 97-100°C

'H NMR(400MHz, CDCl3)8:
2.15-2.25(2H, m), 2.43(6H, s), 2.71{2H, t, J=7.3Hz), 3.60(ZH,
s), 3.94(3H, s), 4.27(2H, t, J=7.3 Hz), 6.93-7.05(3H, m),
7.15-7.18(2H, m), 7.57(1H, d, J=8.5H=z), 7.64 (1H, dd, J=12.6,
2.2 Hz}y, 7.90(1H, brs).

IR(KBr) cm *: 1653, 1611, 1510, 1436, 1296, 763.

Mass m/z: 413(M").

Example 198
Preparation of
4-N,N-bis{2-hydroxyethyl)aminomethyl-6-(3-fluoro-4-m
ethoxyphenyl)-2-[3-(4-flucrophenyl)propyl]-ZH-pyrida
zin-3-one
Following the procedure of Example 1{10),
6- (3-fluoro-4d-methoxyphenyl}-2-[3-(4-flucrophenyl)propyl]-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one and

diethanclamine were reacted to yield the title compound as a



3.90(3H, s), 4.88(2H, d, J=0.73 Hz), 5.35(2H, s),
6.95(IH, dd, J=8.5, 8.5Hz), 7.29 (1H, s) , 7.31 (2H,
d, J=8.5Hz), 7.36(1H, m, 7.44(2H, d, J=8.5 Hz),
7.47(1H, dd, J=12.2, 2.0 Hz), 7.76-7.81(2H m,
7.89-7.94(2H, m. IR(KBr) epyl: 1773, 1713, 1651,

1610, 1522, 1439, 1419, 1393, 1300. Mass ni z:

503(M), 505(W. 2) Preparation of

4- am nomet hyl - 2- (4- chl or obenzyl ) - 6- (3-fl uor o- 4- et hoxy
p henyl)-2H pyridazin-3-one 236 Follow ng the
procedyrie dfriExanpb e 24(-2),

2- (4-chl or obenzyl ) -6-(3-fl uoro-4-nmet hoxyphenyl ) - 4-
‘whivlal( ¥ obdometdiyl .26k pyri dazi n- 3-one was reacted to
yield the title conpound as pale yell ow needl es
(yiZelld-2482 824, m)Mek tith@Hpot ntI=7128l15-13174C2 1$b (4H, m),
NVR(400MHz, CDC13)S: 3.88(2H, s), 3,94(3H, s),

5. 34(2H3.8) {e7. 0G2(,1H,- °dd2HJ=8] 5,4 . B Bz} ,, J7/ 30 H2H,
d, J=8.5 Hz) , 7.43 (2H, d, J=8.5 Hz) , 7.51 (1H,

ddd,. 93=8.65 (2H2m)1. 2. Hz)7 ., 1826 (dH, “dde (JH120K4, 7.63 (1H,
2.2Hz), 7.69(1H, t, J=1.2 Hz). IR(KBr) cm1: 3392,
1615, 1603/[11520,. 1434, 1292, 1133, 1018. Mass m z:

373(M), 375((M). Exanple 206 Preparation of
IR {Neat) cm ': 1645, 1601, 1510, 1439, 1277, 763.

Mass m/z: 473 (M) .

Fxample 199
Preparation of
6-{3-fluoro-4-methoxyphenyl}-2-[3-(4-fluorophenyl)pr
opvl]-4-{l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4-{4-tert-butoxycarbonyl-l-piperazinyl)methyl-6-{(3-fluo
ro-4-methoxyphenyl}-2~[3- (4-flucrophenyl}propyl] ~ZH-pyr
idazin-3-one
Following the procedure of Example 1(10C),
6- (3-fluoro—-4-methoxyphenyl)-2-[3- (4-fluorophenyl)propyl]-
4-methanesul fonyloxymethyl-2H-pyridazin-3-one and
tert-butyl l-piperazinecarboxylate were reacted to yield the
title compound as a yellow oil (yield: 72.6%).

1H NMR(400MHz, CDCl3)d:

1.40(9H, s), 2.07-2.16(2H, m}, 2.40-2.50(4H, m), 2.63(2H,



4- am nonet hyl - 2- (4- chl or obenzyl ) -6-(3-fl uor o- 4- net ho
xyphenyl ) - 2H pyri dazi n- 3-one hydrochl ori de Foll ow ng
the procedure of Exanple 4,

4- am nomet hyl - 2- (4- chl or obenzyl ) - 6- (3-fl uor o- 4- et hoxy
phen vyl) -2H pyridazin-3-enge was reacted to yield the
title conpound as a slightly-yellow crystalline

powder (yield: 66.00). Melting point: 202.0-205.5C 1H
NVR(400MHz, CD30D)8: 3.94(3H, s), 4.13(2H, s),

5.41(2H, s), 7.21(1H, dd, J=8.8, 237 8.8 Hz),
7.35(2H] - dFz)=8 BHD) 467446 (QH, 3 48 J48. Br#z,) 3.88 (3H, s},
7.65-7.71(2H, m, 8.08(1H S). IR(KBr) cm 1: 2940,
16556,2016H6,t,1526, ¢ 1439, ¢1292¢ . Bdnphe, 20P7Prepatafi an
of

2- (3,44-(diHf, [duoFehenity] ) 7658 8LH | dodeli- fArelizhoxiypirdait) Yors) .
4- (4- et hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one

1) Preparsatiioonobf
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl) - 4-
m &t hdx§lcartoryhe2kbpyrhiaazi in23-(6né4 - Fohdowhegpvithercpy
procedure of Exanple 1(6),

6- ( B} f4-uor-gidemethoxy pheriy )--24--pethdiytar bomd - 2H pyri
dazi n-3-one and 3, 4-di fl uorobenzyl brom de were

r eact edpltlowynegl the .ptdiedurel efcBrpopte a5 a yel | ow
crystalline powder (yield: 92.1%

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

4-methoxyphenyl)-2-[3-(4-fluorophenyl)propyl] -2H-pyridazin

-3-cne was reacted to yield the title compound as a yellow oil

(yield: 97.2%).

'H NMR{400MHz, CDCl3)8:
2.12-2.22(2H, m), 2.50-2.60(4H, m), 2.71(2H, £, J=7.3 Hz),
2.92-3.02(4H, m), 3.53(2H, s), 3.95(3H, s), 4.27(2H, t, J=7.3
Hz), 6.91-7.06(3H, m), 7.15-7.18(2H, m}, 7.51(1H, d, J=8.8
Hz), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.73(1H, s}.

TR(Neat) cm™': 1650, 1607, 1510, 1439, 1275, 758.

Mass m/z: 454 (M').

Example 200
Preparaticn of
d-aminomethyl-6-{3-fluoro-4-methoxyphenyl}-2-{3-(4-L
luorophenyl)propyl]-2H-pyridazin-3-one

Following the procedure of Example 24(1),



Mel ting point: 144-148C 1H NVR(400MHz, CDCl13) S:
3.96(3H, s), 3.97(3H, s), 5.35(2H, s), 7.04(1H, dd,
J=8.5, 8.5 Hz), 7.12(1H, m, 7.28(1H, m, 7.36(1H
m, 7.50(1H, m, 7.60(1H, dd, J=12.2, 1.5 Hz),
8.21(1H, s). IR(KBr) cm 1: 9d9/56, 1656, 1609, 1518,
1439, 1239, 1293, 1278, 1204. Mass mz: 404(W. 2)

Preparation of 238

4- car boxy- 2- (3, 4-di fl uor obenzyl ) -6-(3-fl uor o-4- net hoxy
p henyl)-2H pyridazi n-3-one Foll ow ng the procedure

of { Bamplre-4 {3 thoxyphenyl) -2-[3- (4-fluorophenyl)propyl]-
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nmet hoxyphenyl) - 4-
4reddt haoxy 0 AE bonyd: 2id-tpyrii-d 8z ppx Bdone vas negsct egetoed to
yield the title conpound as a yellow crystalline
povdes ciydebdod97t 6%iithivet iumdg fpoanton,186e 4+ 187 pOCALEE
NMR(400MHz, CDC13)S: 3.97 (3H, s) , 5.44 (2H, s) ,
wad7?ebtthd dd, adeBrddyceBwibhHi)e pricdFuxd HE Exgmpler 2272)
(1H, m , 7.36 (1H, ddd, J=8.1, 8.1, 2.2 Hz) , 7.56
{dHieldhetiBOlHnedind=d2. 251Ry21 Hzy cr8s64[ 1He gpwder
13.83(1H, s). IR(KBr) cm 1: 1757, 1636, 1567, 1518,
tAG3,d:14407%1284. Mass mlz: 390(M ). 3) Preparation

of

Melting point: 82-84°C

4 NMR (400MHz, CDCl4)6:

2.12-2.22(2H, m), 2.70 (24, t, J=7.6Hz), 3.89(2H, s}, 3.94 (3H,
s), 4.27(2H, t, J=7.6 Hz), 6.93-7.04(3H, m), 7.15-7.18(2H,
m), 7.51(1H, 4, J=7.3 Hz), 7.61(iH, dd, J=12.4, 2.0 Hz),

T.67(1H, s).

TR{KBr) cm™*: 3366, 1651, 1605, 1509, 1436, 1273, 764.

Mass m/z: 385(M").

Example 201
Preparation of
4-~aminomethyl-6-{3-fluoro-4-methoxyphenyl)-2-[3- (4-f
luorophenyl)propyl]-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3-(4-fluorop
henyl)propyl]-2H-pyridazin-3-cone was reacted to yield the

title compound as a slightly-yellow crystalline powder (yield:

73.1%) .



2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl) - 4-
h ydroxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(8),

4- car boxy- 2- (3, 4-di fl uor obenzyl ) -6-(3-fl uor o-4- net hoxy
phen yl) -2H pyridazin-3-g5¢ was reacted to yield the
title conpound as slightly-yell ow needles (yield:
7.7% . Melting point: 154.1-155.5C 1H NVR(400MHz,
CDC13)S: 2.85(1H, t, J=5.6 Hz), 3.95(3H, s), 4.71(2H,
d, J=5.6 Hz), 239 5.3.3(2H, s), 7.03(1H, dd, J=8.5,

8 BHA)g pbik2¢1Hbm165,c23(1H, m , 7 . 3 1 (1H ddd,
J=11.0, 7. 6, 2.2 Hz) , 7.51 (1H, ddd, J=8. 5, 2.2,
2Rz kooMAz SIoMstHd 08, J=12.4, 2.2 Hz) , 7.68 (1H, t,
J=1.2 Hz). IR(KBr) cm1: 3390, 1648, 1602, 1518,
14400532855 (A44d)., 2 Ml 1z J376¢ M) , 34p2PRepal at3i.6A (24,
of

2- (3,44 did {200r opbenZy3) B Hr ( 3-.Dbudr b2 42HethoXyfiterTyBY{4H,
m et hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one

Fold) owWi7ng4 t hie, pt,0cedure 6f 8 Exanpl e 66-9).,76 (2H, m},
2-(3,4-difluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl) - 4-
hydr.asyoef syl - 2H pyri dazi n- 3-one was reacted to yield
the title conpound as slightly-yellow needles (yield:
B6%). cnMel Bi4ng, poEht, 145.,6-1146, 6C 44 NMR(.400MHz,
CDC13) 6:

Example 202
Freparation of
2-(4-chlorchbenzyl)-6-{3-fluoro-4-methoxyphenyl)-4-{4
-methyl-l-piperazinyl)methyl-ZH-pyridazin-3-one
1) Preparation of
2-{4-chlorobenzyl)-6- (3-flucrc-4-methoxyphenyl)-4-metho
xycarbonyl-ZH-pyridazin-3-one
following the procedure of Example 1(6),
6~ (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-cne and 4-chlorobenzyl chloride were reacted to yield the
title compound as yellow needles (yield: 97.6%).
Melting peint: 170.5-171.1°C
'H NMR(400MHz, CDCls3)8:
3.95¢{3H, s}, 3.99(3H, s), 5.38((2H, s), 7.03(1H, dd, J=8.5,
&.5Hz), 7.31(2H,d, J=8.5Hz), 7.47(2H, d, J=8.5Hz), 7.49(1H,

m), 7.60(1H, dd, J=12.2, 2.2 Hz}, 8.20(1H, s)



3.16(3H, s), 3.96(3H, s), 5.26(2H, d, J=1.2 Hz),
5.32(2H, s), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.13(1H

m, 7.23(1H m, 7.32(1H m, 7.50(1H, m, 7.61(IH
dd, J=12.4, 2.2 Hz), 7.76(1H, t, J=1.2 Hz). IR (KBr)
cm1: 1656, 1612, 1522, 1449, 1352, 1277, 1163. Mass
nmz: 454(M). 5) Preparation of
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl) - 4-
(  4-methyl-I-piperazinyl)nethyl-2H pyri dazi n- 3- one
240 Followi ng the procedure of Exanple 1(10),

PR (B38- dinf 1 :uariaBBenz gl 6:335,f [120A6- 41A8t hoxyphenyl ) - 4-
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

Ma gretiid :pidpernEzi nedwer ) reacted to yield the title
compound as slightly-yellow needles (yield: 55.00).
Melpdaigirpaiipt: 0135, 4-136. 0C  1H NVR(400MHz, CDC13) S
2.33(3H, s), 2.51(4H, brs), 2.62(4H, brs), 3.56(2H, d,
J=14 5catit)y -3 -98€ 8. o s)herty31 8H, 3s¥ Judr O -tidt hddypheny
J=8.5, 8.5 Hz), 7.11(1H, m), 7.23(1H, n), 7.32(1H
dddi ) 4=+hyQ@,idéz6n-2-&he 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=Fo21ibz)ingl| R{KBrjocemute &652xard®08,1 (522, 1437,
1291, 1273, 1139. Mass mz: 458(M). Exanple 208
2-{4-chlorobenzyl)-6-(3-fluoro~4-methoxyphenyl)-4-

methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title compound as a pale yellow crystalline powder (yield:
96.0%) .

Melting point: 228.3-229.1°C

‘H NMR{400MHz, CDCls)8:

3.97(3H, s), 5.46(2H, s}, 7.07 (14, dd, 3=8.5, 8.5Hz}, 7.35(2H,
¢, J=8.3 Hz), 7.46(24, d, J=8.3 Hz}, 7.55(1H, d, §=8.4 Hz),
7.67(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s).

IR(KBr) cm™': 1745, 1635, 1456, 1447, 1431, 1298, 1273.

Mass m/z: 388(M'), 390(M").

3) Preparation of
2~{4—chlorobenzyl)—6—(3~fluoro~4—methoxyphenyl)—4—hydro
xymethyl-2H-pyridazin-3-one

Following the procedure éf Example 1(8),

4-carboxy-2- (4-chlorobenzyl)~6- (3-fluoro-4-methoxyphenyl} -

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

pale vellow needles (yield: 20.4%).



Preparation of

2-(3,4-difl uorobenzyl)-4-di net hyl am nonet hyl - 6- ( 3-f |
uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3-one Fol | owi ng
the procedure of Exanple 7,
2-(3,4-difluorobenzyl)-6-(3sd4! uoro-4-net hoxyphenyl) - 4-
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

di met hyl am ne were reacted to yield the title conmpound
as slightly-yellow needles (yield: 77.1% . 241
Melting point: 129.9-130.4C 1H NVR(400MHz, CDC13) S:

e BS(r6Hposht : 3149(2H 65)3°c3. 95(3H, s), 5.32(2H, s),
7.02(1H, dd, J=8. 5, 8 5 Hz) , 7.11 (1H m , 7.24
HLHMrRMt 0o MAz 320 cH) 6ddd,  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=12.94,(38, Z5)Hz}, 6 T (77 &M, B)34 (REKBr) TMAL(1H683, J=8.5,
1610, 1519, 1437, 1291, 1283, 1267, 1138, 1114. WMass
m Z&.5403(,M )30 (2Bxanpl=8 .20 ) , Pr-égdeéat idew=6f. 5Hz) , 7.50 (1H,
2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4-
(4aret hyk3l(ip) pét azi-nyl. pnethyl E2H pyra’ddzi-ns3-one 1)
Preparati on of

2R (KBghlcar beiamidny LFs 6, (3610, ucrsa-74- iriét hoxypHenyl ) - 4- ne
t hoxycar bonyl - 2H pyri dazi n- 3- one

Mass m/z: 374(MY), 376(M").

4) Preparation of
2-{4~chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -4-metha
nesulfonyloxymethyl—2H—pyridazih—3—one

Following the procedure of Example 1(92),
2-(4-chlcrcbenzyl) ~6-{3-fluoro-4-methoxyphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as pale yellow needles (yield: 81.6%).

Melting point: 156.5-157.4°C

'Y NMR(400MHz, CDCls)d:

3.15(3H, s}, 3.95(3H, s), 5.22(2H, d, J=1.5 Hz), 5.35(2H,
s), 7.03{1H, dd, J=8.5, 8.5Hz), 7.31(2H, d, J=8.5Hz}, 7.42(2H,
4, J=8.5 Hz), 7.49(1H, m), 7.61(1H, dd, J=12.2, 2.2 Hz),
7.75{1H, s).

IR({KBr) cm™t: 1658, 1616, 1358, 1183, 1017.

5) Preparaticn of

2-{4-chlcrcbenzyl)-6- {3-fluorc-4-methoxyphenyl)-4-(4-me



Fol | owi ng the procedure of Exanple 1(6),

6- (3-fl uor o- 4- net hoxyphenyl ) - 4- net hoxycar bonyl - 2H pyri
dazi n-3-one and 4-chl oroci nnanyl chloride were
reacted to yield the title conpound as a pale yell ow
crystalline powder (yield: 93%1.1%. Mlting point:
117-119C 1H NWR(400MHz, CDC13)S: 242 3.95(3H, s),
3.98(3H, s) , 5.02(2H, dd, J=6 .8, 1.2Hz), 6.43(1H

dt, J=15.9, 6.8 Hz), 6.70(1H, d, J=15.9 Hz), 7.03(1H
dd, J=8.5, 8.5 Hz), 7.25(2H, d, J=8.8 Hz), 7.31(2H,

d, 9=Bl-8l-HppraZibol Iketidtl-23=@y5idaznt)one7, 62( 1H,
dd, J=12.2, 2.2 Hz), 8.22(1H,s). IR(KBr) cm1: 1724,
1709, 668PwitE506he 129dce2R86 01 L26mPBILL (10VASS M z:
412(M ), 414(W. 2) Preparation of

4~ Cardoora®efndy e ht or 6Tt Ninamp- R -Be  BotyRiora~14-rret hoxyph
e nyl)-2H pyridazin-3-one Followi ng the procedure of
Exampies ul(fphy loxymethyl-2H~pyridazin-3-one and

2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4-
retdioxylgareony in@ Higna irdazicrd3tonelalas theatt etk tampound
yield the title conpound as a pale yellow crystalline .
poweere (hriceindpri&8s 2041eMBl 3i9ngspoi nt: 217. 2-218. 5C
1H NVMR(400MHz, CDC13) 6:

Melting peint: 128.7-130.2°C

'H NMR(400MHz, CDCl3)d:
2.33(3H, s), 2.52(4H, brs), 2.60(4H, brs), 3.35(2H, s),
3.95(3H, s), 5.34(2H, s), 7.04 (1H, dd, J=8.5, §.5Hz), 7.30(2H,
d, J=8.5 Hz}, 7.43(2H, d, J=8.5 Hz), 7.51(1H, m), 7.60(1H,
dd, J=12.4, 2.0 Hz), 7.73(1H, s).

IR(KBr) cm™®: 1652, 1607, 1524, 1516, 1438, 1288, 1135.

Example 203
Preparation of
2-{4-chlorobenzyl)-4-dimethylaminomethyl-6-{3-fluoro
-4-methoxyphenyl) -Z2H-pyridazin-3-one
FFoellowing the procedure of Example 7,
2-{4-chlorobenzyl)-6-(3~-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reachted to yield the title compound as a

slightly~yellow crystalline powder (yield: 74.7%).

Melting point: 95.3-96.7°C



3.97(3H, s), 5.10(2H, d, J=6.8 Hz), 6.39(1H, dt,
J=15.9, 6.8 Hz), 6.75(1H, d, J=15.9 Hz), 7.06(1H, dd,
J=8.5, 8.5 Hz), 7.30(2H, d, J=8.5 Hz), 7.34(2H, d,
J=8.5 Hz), 7.57(1H, m), 7.69(1H, dd, J=12.2, 2.2 Hz),
8.63(1H, s), 13.99(1H, s)234R(KBr) cm': 3059, 1744,
1629, 1523, 1480, 1438, 1426, 1296, 243 1272 Mass
mz: 414(M), 416(W 3) Preparation of

2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4- hy
d roxynethyl-2H pyri dazi n-3-one Foll ow ng the

br ovdunevet, Exariphé:1(8),

4- car boxy- 2- (4-chl oroci nnanyl ) - 6- (3-f | uor o- 4- net hoxyph
eny. 33){68Hs pyr dezint, 3doné=has Hxactled4t otyi®l d X-Rd (21,
title conpound as pale yellow crystals (yield:

17.:0%7. . ONEI1Hj, og, peitnt; 8158122~ T6G.03CH, iH INVREAGOMHz 44 (2H,
CDC13)8: 2.95 (1H, t, J=5.9 Hz) , 3.94 (3H, s) , 4.73
(2K, ddp.3=5219, 7152 (1Hz)ddH. 98€2H, U, IJ=6.1z) 1.72 6EL}H,
6.40(1H, dt, J=15.9, 6.6 Hz), 6.67(1H, d, J=15.9 Hz),
7. 02(1H-1dd4, J=&, 5i=z)8. 5 -FZ) 1H, 7sR7(2H, d, J=8.5 Hz) ,
7.32(2H, d, J=8.5 Hz), 7.51(1H, ddd, J=8.8, 2.2, 1.2
Hz)KBr7. 68("tHL 662, 1F9D2. 4529, 25MDp) , 1367 (CERS, 1264=1027.
Hz). IR(KBr) cm 1: 3392, 1648, 1603, 1523, 1440, 1284,
M2¥8,m/EL4@01 (M7), 403(M').

Example 204
Preparation of
2*(4—chlorobenzyl)—4—dimethylaminomethyl—6—(3—fluoro
-4-methoxyphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2-(4-chlecrobenzyl)-4-dimethylaminomethyl-6- (3-flucro-4-
methoxyphenyl) -2H-pyridazin-3-one was reacted te yield the
title compound as a slightly-yellow crystalline powder {yield:
59.7%).
Melting point: 193.4-194.7°C
'H NMR (400MHz, CD3OD)3J :
2.96({6H, s), 3.94(3H, s), 4.33(2H, s), 5.43(2H, s), 7.22(1H,
dd, J=8.5, 8.5Hz), 7.36(2H, d, J=8.5Hz), 7.46(2H, d, J=8.5
Hz), 7.67-7.72(2H, wm), 8.20(1H, s).

IR(KBr) cm™: 1655, 1616, 1529, 1327, 1279.



Mass m z: 400(M), 402(M-). 4) Preparation of

2-(4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- net hoxyphenyl ) - 4- ne
t hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng
the procedure of Exanple 1(9),

2- (4-chl oroci nnanyl ) - 6- ( 3- fakgior o- 4- met hoxyphenyl ) -4
244 hydroxynet hyl - 2H pyri dazi n- 3-one was reacted to
yield the title conpound as pale yell ow needl es
(yield: 90.7%9. Melting point: 135.8-136.4C 1H
NVR(400MHz, CDC13)6: 3.17(3H, s), 3.95(3H, s),

Uz 88¢12H20dd, J=6.6, 0.98 Hz), 5.28 (2H, d, J=1.5 Hz)

, 6.39 (1H, dt, J=15. 9, 6. 6 Hz) , 6.67 (1H, d,

J=15. Prdpprat7of3c{1H, dd, J=8.5, 8. 5 Hz) , 7.27 (2H,
d J=8. 5 Hz) , 7.32 (2H, d, J=8. 5 Hz) , 7.50 (1H

m , A-6RiqbHetdy]-J=02-chdoroRedzig);67( Aot 4-metho
J=1.2 Hz). IR(KBr) cm1: 1660, 1615, 1523, 1436, 1360,
1335, X%28¢&ny1273H-pldifhzivassoemkz: 478(M ), 480( M).

5) Preparation of

2} (Peagidr@rdaeonnnényl ) - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- (4
- met hyl -I - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one

Fol 2-om nih tchebpreg g tluf e dff IExawpleng thoyyphenyl) -~4-phtha
2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4-
nmet hanesul<topy Xy et hyd zi2Hpymiedazi n- 3- one and

Following the prccedure of Example 24(1),
2-({4-chlorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl—2H—pyridazin—3—one was reacted to
vield the title compound as slichtly-yellow needles (yield:
75.4%) .

Melting point: 212.5-213.9°C

'"H NMR{400MHz, CDCl;)&:
3.90(3H, s), 4.88(2H, 4, J=0.73 Hz), 5.35(2H, s), 6.95{1H,
dd, J=8.5, 8.5Hz), 7.29(1H, s}, 7.31(2H, d, J=8.5Hz}, 7.36(1H,
m), 7.44(2H, 4, J=8.5 Hz), 7.47(1H, dd, J=12.2, 2.0 Hz),
7.76-7.81{(2H, m), 7.89-7.94(2H, m).

TR{KBr) cm*: 1773, 1713, 1651, 1610, 1522, 1439, 1419, 1393,

1300.

Mass m/z: 503(M"), 505(M").

?) Preparation of
4-aminomethyl-2-(4-chlorobenzyl)-6- (3-flucro-4-methoxyp

henyl)-2H-pyridazin-3-one



1- met hyl pi perazine were reacted to yield the title
conpound as pale brown needles (yield: 66.30).
Melting point: 123.9-125.5C H NVR(400MHz, CDC13) 6:
2.33 (3H, s) , 2.52 (4H, brs) , 2.62 (4H, bra) , 3.58
(2H, d, J=1.2 Hz), 3.95(3bkss), 4.98(2H, dd, J=6.8,
1.2 Hz), 6.41(1H, dt, 245 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(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 prlIOW1ﬂ6(ﬂh¢ Hroqﬁﬁyrz PE)EX¢WQ%&H%4 (@ 1 1647
1606, 1522, 1439, 1282, 1270. Mass mz: 482(M),
Z8u()LorBkanpl &) 24-0( 3+ﬁhﬂ@apaﬂr@ﬁtb¢xyphenyl) —4-

2-(4-chl oroci nnanyl) - 6- (3-fl uoro-4- nmet hoxyphenyl ) - 4-
PpHi=H2-imidor ey hyt N =ty pideerdaz Bnyhd meshsdaczi|dgyy ¥ dazd the
n- 3-one Follow ng the procedure of Exanple 1(10),

2t (14 clingracinaanyd )e 6:4(13-0f nerdlds rréﬂfob@&ﬁpﬁ@n?ﬁ) 4-
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and

Me i ipey azineet hanob-wer e°ceacted to yield the title
compound as slightly-yellow needles (yield: 65.1%.
Mehtiengopeint :crk33)4-134. 9C  1H NMR(400MHz, CDC13) S:

3.88(2H, s), 3,94(3H, s), 5.34(2H, s), 7.02(1H, 4d, J=8.5,
8.5Hz), 7.30(24,d, J=8.5Hz), 7.43{(2H, d, J=8.5Hz), 7.51(1H,
ddd, J=8.5,2.2, 1.2Hz), 7.61{1H, dd, J=12.4, 2.2Hz), 7.69(1H
t, J=1.2 Hz).

TR(KBr) cm‘: 3392, 1615, 1604, 1520, 1434, 1292, 1133, 1018.

Mass m/z: 373(M"), 375((M").

Example 206
Preparation of
d-aminomethyl-2-(4-chlorobenzyl)~6-(3-flucro-4-metho
xyphenyl)-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-aminomethyl-2- (4-chlorobenzyl)-6-(3-fluorc-4-methoxyphen
yl)-2H-pyridazin-3-one was reacted to yileld the title compound
as a slightly-yellow crystalline powder (yield: 66.0%).
Melting point: 202.0-205.5°C

1H NMR (400MHz, CDs0OD}®d :

3.94(3H, s), 4.13(2H, s), 5.41(2H, s), 7.21(1H, dd, J=8.8,



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=6.6Hz),

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, d, J=8.5 Hz),
7.32(2H, d, J=8.5 Hz), 7.5361iH m, 7.61(IH dd,
J=12.4, 2.2 Hz), 7.75(1H, s). 246 |IR(KBr) cm': 3451,
1647, 1605, 1523, 1438, 1285, 1274, 1137. Mass niz:
478(M ), 480(M ). Exanple 211 Preparation of

2- cyclopropylnethyI-G (3-fl uoro-4-nmet hoxyphenyl)-4-]
3- (4-Smétzhy| 71 3pl Pér aki myie)-pr Bpyt ] 1 24 Rt dazi’i® 32 ok -
1) Preparation of

4- br ervorfet’ hyPH2-elycl opSdpyll- et hyl - 6- (3-f | uor o- 4- net hox
y phenyl)-2H pyri dazi n- 3- one

2R (YR Jopropy | 4P 0hy [1 665 ( 31 61 orld24- matR8xy phhy| ) - 4-
hydr oxynet hyl - 2H pyri dazi n- 3-one (185 ng, 0.61 mmol),
carbon tetrabrom de (404 ng, 1.2mol) and pyridi ne
(48 mg, 0. 61 mmol) were dissolved in tetrahydrofuran
£Bamge 204nd under ice-cold stirring, a solution of
tri phenyl phosphine (319 ng, 1.2 nmol) in

t et r atirdrefakaon (8 nl) was added. Under ice cooling,
the mxture was stirred for 1 hour, and further
stirréd @t ¢rophlutenperatiuré: (Pnsbhebd e wattdorabse net &
filtered off, the solvent was distilled off under

r educeld (Prasshy b; L anididrerdgivdiae tinat— 3 ul vaticd zand 3 —one
purified by colum chronatography on silica

1} Preparation of

2-(3,4~difluorobenzyl}-6- (3-fluoro-4-methoxyphenyl)-4-m
ethoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1(6},
6- (3-flucro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-cne and 3, 4-difluorcbenzyl bromide were reacted to yield
thetitlecompoundasavyellowcrystalline powder {yvield: 32.1%}.
Melting point: 144-148°C
'H NMR(400MHz, CDCl3)d:
3.96(3H, s), 3.97(3H, s), 5.35(2H, s), 7.04(1H, dd, J=8.5,
8.% Hz), 7.12¢(1H, m), 7.28(1H, m), 7.36(1lH, m), 7.5C{1H,
m), 7.60(1H, dd, J=12.2, 1.5 Hz), 8.21(1H, 3).
IR(KBr) cm™': 1756, 1656, 1609, 1518, 1439, 1239, 1293, 1278,
1204.
Mass m/z: 404 (M").

7} Preparaticn of



gel (hexane/ethyl acetate=2/1) to yield the title
conpound as a yell ow powder (yield: 155 ng, 69.5%. H
NVR(400MHz, CDC13) 6:

0.45-0.60(4H m, 1.58(1H m, 3.95(3H,s), 4. 12(2H, d, J=7. 3
247 Hz), 4.49(2H, s), 7.063¢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-cycl opropyl met hyl -4-[ 2, 2-di (tert - but oxycarbonyl ) et hy
| ]-6-(3-fluoro-4-nethoxyphenyl)-2H pyridazi n-3-one
Af tera B59%5odi (dmihgdE | der ¢322 virg - 67.(38T ol 9~ dvdrs “hgdea
to a solution of di-tert-butyl malonate (970 ng, 4.48
mbedy 1) re N ovrdideet hy B f @r9ram de (10 nl),

4- br ononet hyl - 2- cycl opr opyl net hyl - 6- (3- f | uor o- 4- net hox
yphe Fahllop-i2b pyei deatad 3<ord £xa8rgs U 90 mmol) was
added under ice-cold stirring. The reaction m xture
2was, stdriledrabeneph - ¢ehperlaogre 4F oetHohgelienygoadefeth
into water, and extracted with ethyl acetate. The
opxtaaein was Hvaghéedaninh3 taricnea angadiped o pieyd the title
anhydrous sodium sul fate. The solvent was distilled
cofipounshder ar gdldéed pressurldneThevdesi dvueebis 9/séfat ed
and purified by colum chromatography on silica ge
Mé hexanedetrity| 19acetate=BL1l) to yield the title
conmpound as a yell ow powder (yield: 1.39 ng, 61.8%.
TH HMNINRO4Q0MHzGDODRCE3) 6: 0. 44- 0. 50(2H, ),

0.50-0.58(2H, m), 1.41(18H, s), 1.56(1H,

3.97(3H, s), 5.44(2H, s), 7.07(1H, ad, J=8.5, 8.5Hz), 7.17 (1E,

m), 7.27(1H, m), 7.36(1lH, ddd, J=8.1, 8.1, 2.2Hz), 7.56(1H,
my, 7.66(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s), 1i3.83(1H,
s} .
TR(KBr} cm*: 1757, 1636, 1567, 1518, 1463, 1440, 1284.
Mass m/z: 390 (M) .
3) Preparation of
2-(3,4-diflucrobenzyl) ~6-{3-flucro-4-methoxyphenyl)-4-h
ydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy-2-{3,4-difluorcbenzyl)-6-(3~-fluocrc-4-methoxyphen
yl)-2H-pyridazin-3~one was reacted to yield the title compound
as slightly-yellow needles {yield: 7.7%).
Melting point: 154.1-155.5°C

H NMR(400MHz, CDClz)8:

2.85(1H, t, J=5.6 Hz), 3.95(3H, s), 4.71(2ZH, d, J=b.6 Hz),



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=7.8Hz), 7.01(1H, dd,
J=8.5, 8.5Hz), 7.43(1H, d, J=8.5 Hz), 7.50(1H, s),

7.57(1H, dd, J=12.4, 2.2 Hz). 3) Preparation of 248

4-( 2- carboxyethyl) 2. cycl opsopyl met hyl - 6- (3-fl uor o-4-m
e thoxyphenyl)-2H pyri dazi n-3-one Trifluoroacetic

acid (21 nL) was added to

2- cyclopropylnethyl 4-12, 2- di(tert butoxycarbonyl)ethy
[1-6 -(3-fluoro-4-nmethoxyphen % ZFprrldaZ|n 3-on
(L598.23, 77+ TG0, and-BhE. B kFy e nds (SRT M od 48 (16,
roomtenperature for 30 mnutes. The sol vent was

di §¥i-11 et Gff dier=tbducddt preddifle, 7 - ahtt ot tene=fas-
added further, followed by azeotropic boiling. The

r egi-duel Waldz hedt bd (Hi, 190 F422606 -£dt2) O7n§%8¥%stuﬁaér2

a nltrogen at nosphere to yield the title conpound as a
pal“&) -br own powder (yi el d: 907 ng, 94. 7@@ 1H
NNR(4OON+B CDC13) S: 0. 45- SO&ZH m, 0.50-0.60(2H,
W (KBr)atpih, 2ep0, 2180F 2H 602, 1339, 11¢645, R&(IHAlt,
J=7.1 Hz), 3. 94(3H s), 4.10(2H, d, J=7.3 Hz) , 7.02
Majgs mdd,: 32881 8.5 Hz) , 7.47 (1H d, J=8.5 Hz),
7.55(1H, s), 7.59(1H, dd, J=12.4, 2.2 Hz). 4)
Pr é’p@p@tr@@moaf of
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- nethoxyphen& -4 (3-
h Zdrodypeépybyo2ed pydrlidazinf3nene Fordtdwirngherel —4-m
procedure of Exanple 1(8),
ethanesulfonyloxymethyl- 2H- pyridazin-3-one
Following the procedure of Example 1(9),
~(3,4-diflucrchenzyl)-6-{3-fluoro-4-methoxyphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yleld the
title compound as slightly-yellow needles (yield: 9%91.5%}.

Melting point: 145.6-146.6°C

'H NMR (400MHz, CDCl3)&:
3.16(3H, s), 3.9%6(3H, s), 5.26(2H, d, J=1.2 Hz), 5.32(2H,
s), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.13(1H, m), 7.23(1H, m),
7.32 (14, m), 7.50(1H, m), 7.61{1H, dd, J=12.4, 2.2 Hz),
7.7¢(1H, t, J=1.2 Hz).

IR (KBr) cm™t: 1656, 1612, 1522, 1440, 1352, 1277, 1163.

Mass m/z: 454 (M) .

5) Preparation of
2-{3,4-difluorobenzyl)-6-{3-fluoro-4-methoxyphenyl)-4-{

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



4- (2- car boxyet hyl ) -2-cycl opropyl net hyl - 6- (3-f | uor o- 4-
nmet hoxyphenyl ) - 2H pyri dazi n- 3-one was reacted to yield
the title conpound as a brown oil (yield: 82.9%. 1H
NVR(400MHz, CDC13)S: 249 0.44-0.52(2H, m,
0.52-0.60(2H, m, 1.42(1H 289, 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, 8.5Hz), 7.50(1H, m), 7.52(1H, s), 7.60(1H, dd,
J=12.4, 2.2 Hz). 5) Preparation of

2- cyclFopAepyhaetly | REqesrEy 8F o daTetchdxyPheny| ) - 4- ( 3-
m et hanesul f onyl oxypropyl ) - 2H pyri dazi n- 3- one

Fol 3 dwidig luhecprocedure (of TEkanpt e Igg)oxyphenyl) -

2-cycl opropyl met hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4 (3-
hsdranept eyl } o 2oty lddZi-ny 3idnel ek ¢reaci'é€d to yiel d
the title conpound as a pale brown powder (yield:
Bang%yy 1 piHe NIVRL 49 0MHE, TERCESY 650 (V14490 Bg (PH; L qnjcompound
0.51-0.60(2H, m, 1.41(1H m, 2.13-2.21 (2H, m ,

23 SOL Y@M 1yt ye)igw reqddes (Si@Ad(3$§-Q%)g 3.94 (3H,

s), 4.09(2H, d, J=7.3 Hz), 4.31(2H, t, J=6.1 Hz),

Me X2(rbHpoidd; 3138.46;.B.9°¢z) , 7.49(1H, d, J=8.5Hz),
7.53(1H, s) , 7. 61 (1H, dd, J=12.4, 2.2 Hz). 6)

Pr gpar a0 0ihz ofCDC1s) 6 :

2-cycl opropyl net hyl - 6- (3-f 1 uor o- 4- nethoxgphen [)-4-]3-
( 2.33(3H, s), 2.50(4H, brs), 2.62(4H, brs H, d, J=1.5

Hz), 3.95(3H, s}, 5.31(2H, &), 7.04{1H, dd, J=8.5, 8.5 Hz),
7.11¢1H, m), 7.23(H, m), 7.32(1H, ddd, J=11.0, 7.&, 2.0
Hz), 7.52(1H, ddd, J=8.5, 2.2, 1.2 Hz}, 7.59(14, dd, J=12.2,
2.2 Hz), 7.74(1H, t, J=1.2 Hz).

TR(KBr} cm™: 1652, 1608, 1522, 1437, 1291, 1273, 113S.

Mass m/z: 458 (M').

Example 208

Preparaticon of

~{3,4-difluorcbenzyl}-4-dimethylaminomethyl-6-{3-£f1l

ucro-4-methoxyphenyl)-2H-pyridazin-3-cone

Following the procedure of Example 7,
2-(3,4~difluorobenzyl) -6~ (3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as

slightly-yellow needles (yieid: 77.1%).



4- et hyl -1 - pi perazi nyl ) propyl ] - 2H pyri dazi n- 3-one
Fol |l ow ng the procedure of Exanple 1(10),

2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- ( 3-
met hanesul f onyl oxypropyl ) - 2H pyri dazi n- 3-one and 250

1- net hyl pi perazine were reagted to yield the title
conpound as a yellow oil (yield: 62.0%. 1H
NVR(400MHz, CDC13)S: 0.44-0.50(2H, m, 0.50-0.60(2H,
nm, 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, d, J=7 . 3
M) ting/ @2n€1iH 2@dy-1B38.4°6, 8. 5 Hz) , 7.48 (1H s),
7.50(1H, d, J=8.5 Hz), 7.70(1H, dd, J=12.3, 2.0 Hz).
HRGiNeat pomma 1:crik8485 : 1607, 1524, 1286, 1122, 1022,

755. Mass mlz: 414(MWr). Exanple 212 Preparation of

2- ey.cbapropy |, metdyl2H4-(33- 8i Metdnyl 2 hop? 6Pyl 1 6-/( 82 1H,
| uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3-one Fol | owi ng

t heldpr oeedyr . ofizExahpl ©( 1%, m), 7.24 (1H, m), 7.32(1H, ddd,
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- ( 3-
metikanesul T ohy 20Xy gropy’ ) 52HHy cddaz i'ns 35 orie. Zand - 2 Hz) ,
di met hyl am ne were reacted to yield the title conmpound
as 7a62yeh| oad 0id=12yidel d. 264z 797 . THINVREAOOMHzZ,
CDC13)S: 0.44-0.50(2H, m, 0.53-0.60(2H, m, 1.40(1H
T (KBr) cm’': 1653, 1610, 1519, 1437, 1291, 1283, 1267, 1138,

1114.

Mass m/z: 403 (M").

Example 209
Preparation of
2—(4—chlorocinnamyl)~6—(3—fluoro—4—methoxyphenyl)—4-
(4-methyl-l-piperazinyljmethyl-2H-pyridazin-3-one
1) Preparation of
2-{4-chlorocinnanyl) -6-{3~-fluoro-4-methoxyphenyl) -4-met
hoxycarbonyl-2H-pyridazin-3-one
Following the procedure of Example 1({¢)},
6-({3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-ZH-pyridazi
n-3-one and 4-chlorocinnamyl chloride were reacted to yield
the title compound as a pale yellow crystalline powder (yield:
51.1%).
Melting point: 117-119°C

4 NMR(400MHz, CDCls3)d:



2.24-2.35(2H, m, 2.75-2.80(2H, m, 2.79(6H, s),
3.03(2H, t, J=7.3 Hz), 3.94(3H, s), 4.08(2H, d, J=7.1
Hz), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.57 (1H, d,
J=8.5Hz), 7.65(1H, dd, J=12.4, 251 2.2 Hz), 7.72(1H
s). IR(Neat) cm1: 1649, 168, 1524, 1288, 1122, 1022,
761. Mass mz: 359(M-). Exanple 213 Preparation of
2-cycl opropyl met hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4- [

3- (1- pi perazi nyl ) propyl]-2H pyridazin-3-one 1)
Pr.epar ati on of

2- Gy CbdpFEopyl metthyBHEAs] 35(- 42t 81t dbutiokyBarkbonyl - [6- A5 Het,
;

azidmy| yptopyl 16-.6- E3} f | woro-14- et hoxlypte Ayl ) - 2+, dag
i n-3-one Follow ng the procedure of Exanple 1(10),

2- Oy6l.opr Hpy | et hyl. 268, f d uorc+-4 fet hoxyphetiyyl F-4J¢8- 3
nmet hanesul f onyl oxypropyl) -2H pyridazi n-3-one and

t etz but y30 (1, piper®Ed -1vecar baokyl, at edtvekie déacied t2o 2.2
yield the title conpound as a yellow oil (yield:

76 H3%) . 81#P NMR(400MHz, CDC13)6: 0.44-0.50(2H, m,
0.52-0.60(2H, m, 1.44(1H m, 1.46(9H, s),

R 0G12. 40 2HL 783, 21B0- 2680¢ 6H;064y) ,12315013375(16KRS nP3l.
3.94(3H, s), 4.08(2H, d, J=7.1 Hz), 7.02(IH, dd,

Me=8: %/28. B12KH)),, A147M7. 65(3H, m).

Z2) Preparation of
4-carboxy-2~(4~chlorocinnamyl)-6- (3-fluoro-4-methoxyphe
nyl)-2H-pyridazin-3-one
Following the procedure of Example 1(7),
2-{4-chlorccinnamyl)-6- (3-fluoro-4-methoxyphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one was reacted to yieid the
title compound as a pale yellow crystalline powder (yield:
98.2%).
Melting point: 217.2-218.5°C
'H NMR (400MHz, CDCl3}8:
3.97(3H, s}, 5.10(2H, d, J=6.8 Hz), 6.39(1H, dt, J=15.9,
6.8 Hz), 6.75(1H, d4, J=15.9 Hz}, 7.06(1H, dd, J=8.5, 8.5
Hz), 7.30(2H, 4, J=8.5H=z), 7.34(2H, d, J=8.5Hz), 7.57(1H,
m), 7.69(1H, dd, J=12.2, 2.2 Hz), 8.63(1H, s}, 13.9%(1H,
5) .

IR(KBr) cm™: 3059, 1744, 1629, 1523, 1480, 1438, 1426, 1296,



2) Preparation of

2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4-[ 3-
( 252 1-piperazinyl)propyl]-2H pyridazi n-3-one
Fol | owi ng the procedure of Exanple 20,

2-cycl opropyl nmet hyl - 4-[ 3- (444 ert - but oxycar bonyl -1 -

pi per azi nyl ) propyl ]-6-(3-fl uoro-4-net hoxyphenyl) -2H
pyridazi n-3-one was reacted to yield the title
conpound as a yellow oil (yield: 78.9%. 1H
NVR(400MHz, CDC13)S: 0.43-0.50(2H, m, 0.50-0.59(2H
m, 1.42(1H 1&y72. 1.82-1.92(2H, m, 2.40-2.50(6H m,
2.68(2H, t, J=7.6 Hz), 2.93-2.

IO5(A /), 3194¥3H, HL6AMD8( 2H, d, J=7.3Hz), 7.01(1H, dd,
J=8.5, 8.5 Hz) , 7.45 (1H, s) , 7.48 (1H, d, J=8.5Hz)
3) Brs®afiHionddf J=11.4, 2.0 Hz). IR(Neat) cm 1: 1648,
1607, 1523, 1288, 1122, 1023, 760. Mass mz: 400(M).
Ex ahplde 214 roPi epamat )idr (@f-flucro-4-methoxyphenyl) -4-hyd
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- [
3- (Zoxpimpehaz - At ppr oppd n-2Hopyr i dazi n- 3- one

di hydrochl ori de Followi ng the procedure of Exanple 4,
2- cyclFopi opytharetty |precE8uik uof oZdammetchdxXyphenyl ) - 4- [ 3-
(1- piperazinyl)propyl]-2H pyridazi n-3-one was reacted
4-gayibelkg-2- (4-chlorccinnamyl) -6- (3-fluoro-4-methoxyphenyl

)-Z2H-pyridazin-3~one was reacted to yield the title compound

as pale yellow crystals (yield: 17.0%).

Melting point: 158.2~160.5°C

"H NMR (400MHz, CDCl3)d:
2.95(1H, t, J=5.9Hz), 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), €.67(1H, d, J=15.9 H=z), 7.02(1lH, dd, J=8.5, 8.5 Hz),
7.27(2H, d, J=8.5H=zy, 7.32(2H, 4, 3=8.5Hz), 7.51{(1H, ddd,
J=8.8, 2.2, 1.2 Hz), 7.63(1H, dd, J=12.4, 2.2 Hz), 7.67{1H
t, J=1.2 Hz).

IR(KBr} cm™': 3392, 1648, 1603, 1523, 1440, 1284, 1273, 1140.

Mass m/z: 400(M¥™), 402 (M") .

4) Preparation of
2-{4-chlorccinnamyl) -6~ {3-fluoro-4-methexyphenyl)-4-met
hanesulfonyloxymethyl-2H-pyridazin—-3-one

Following the procedure cf Example 1(9),

2-{4-chlorocinnamyl)~6- (3-fluocrc-4-methoxyphenyl) -4-



the title conpound as a slightly-yellow crystalline

powder 253 (yield: 83.10). Melting point: 174-178C

1H NVR(400MHz, DMSO-d6)6: 0.39-0.45(2H, m,

0.45-0.55(2H, m, 1.32(1H m, 2.00-2.25(2H m,

2.62-2.66 (2H, m, 3.20-3.8%{10H m, 3.90 (3H, s) ,

4.01 (2H, d, J=7.1 Hz) , 7.28 (1H, dd, J=8.8, 8.8

Hz), 7.72-7.80(2H, m, 7.96(IH s). IR(KBr) cm 1:

1647, 1604, 1523, 1297, 1123, 1020, 762. Exanple 215

Preparation of

Ay {3 WeNhit s £ 2= Ayt dxaiet1ylopganias] prapiaq -t vield the

cycl opropyl met hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 2H

pitridaxinpo8ndnes Fpk l owaig ovheeprbeedly e lof: Blarpl e

1(10),

Re Tyicloproapyl: ne8hys - B34 .31 uor o- 4- net hoxyphenyl ) - 4- ( 3-

nmet hanesul f onyl oxypr opyl ) - 2H pyri dazi n- 3- one and

di enranobEnt necveedreacted to yield the title

conpound as a yellow oil (yield: 13.1%. 1H

NVR(.400/Hz, s CDCA3)8:3H). 44- 04508 2HI, md, 0=5050. BO¥DHz ),

m, 1.41(1H m, 2.10-2.20(2H, m, 2.76(2H, t, J=7.3

Hz)5,- 28.(005 31, 15(16H, Ha),, 6. 39 8141,3d020aH, n§, 536 Hz94 §-3H,(LH,

s) , 4.08 (2H, d, J=7.3Hz),7.02(1H, dd, J=8. 5, 8.

5 z)Js15.%82 (A 08 10=8d, I=Ezp, 8. 5. 160 ( 1H 7 §3H, d7J68 -5
1H,

( Hz), 7.32(2H, d, J=8.5Hz), 7.50(1H, m), 7.62(1H, dd, J=12.2,

2.2 Hzy, 7.77(1H, t, J=1.2 Hz).
IR(KBr} cm ': 1660, 1615, 1523, 1436, 1360, 1335, 1287, 1273,
1179.

Mass m/z: 478 (MY), 480 (M%) .

5) Preparation of
2-{4-chlorocinnamnyl) -6~ {3-flucro-4-methoxyphenyl) -4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure cf Example 1(10),
2-{4-chlorocinnamyl}-%6-{3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound

as pale brown needles (yield: 66.3%).

Melting point: 123.9-125.5°C

'H NMR(400MHz, CDCl3}d:
2.33(3H, s}, 2.52 (4H, brs), 2.62(4H, brs), 3.58(2H, 4, J=1.2

Hz), 3.95(3H, s), 4.98(2H, dd, J=6.8, 1.2 Hz), 6.41(1H, dt,



254 dd, J=12.4, 2.2 Hz). IR(Neat) cm1: 1645, 1602,
1524, 1288, 1123, 1024, 756. WMass niz: 400(M - CH2OH).
Exanpl e 216 Preparation of

4- (3-am nopropyl ) -2-cycl opropyl net hyl - 6- ( 3-f | uor o- 4-
nmet hoxyphenyl ) - 2H pyri dazi s53-one Fol | owi ng t he
procedure of Exanple 24(1),

2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- ( 3-
met hanesul f onyl oxypropyl ) - 2H pyri dazi n- 3- one was
reacted to vyield a crude product. Wthout

pudiEf b eat ifef,H2 heb ctudé! .plodaé b - S \ias - r'edtd @d fiftt Aet- o
in accordance with the procedure of Exanple 24 (2) to
yi &8 the Ti2$ &korpolrit Bz, yel32dwteid, (FFebdizi677 853
0) . 1H NMR(400MHz, CDC13)8: 0.44-0.50(2H, m,

0. 30HQ .80 2F:8 19, 210 A1(- 2Hiz )y 7- 62 (B~ ddO6I2A,- 4m)S - 2 HZ)
2.67-2.80(4H, m, 2.87(2H, t, J=6.1 Hz), 3.94 (3H, s)
, 4.08{{2Ht.d,J=)=?. BzHz) , 7.01 (1H, dd, J=8.5, 8.5
Hz), 7.49(1H, d, J=8.5Hz), 7.50(1H, s), 7.39(1H, dd,
TRAKBr, cm2:21F@#Y . 18(Nedtd2cmli39337052.16490.1606,
1523, 1289, 1122, 1023, 760. WMass mz: 331(M).
MBcanpl/e: 2492 355, PBépdriati on of

Example 210
Preparation of
2-(4-chlorocinnamyl) -6- {3-fluoro-4-methoxyphenyl} ~4-
[4- (2-hydroxyethyl)-1l-piperazinyl]methyl-2H-pyridazi
n-3-one
Following the procedure of Example 1{10}),
2-(4-chlorocinnamyl) -6- (3-fluoro-4-methoxyphenyl) ~4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
l-piperazineethanol were reacted to yield the title compound
as slightly-yellow needles (yield: &5.1%).
Melting point: 133.1-134.9°C
4 NMR (400MHz, CDCls3)8 :
2.57-2.62(11H, m), 3.58(2H, d,Jd=1.2 Hz), 3.63(2H, t, J=5.4
Hz), 3.94(3H, s), 4.97{2H, d, J=6.6Hz}, 6.41(1H, dt, J=15.9,
6.6 Hz), 6.67(1H, d, J=15.9 Hz), 7.03(1H, dd, J=8.5, 8.5
Hz), 7.26{2H, d, J=8.5Hz}, 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}.



4- (3-am nopropyl)-2-cycl opropyl nmet hyl - 6- (3-f 1 uor o- 4-
nmet hoxyphenyl ) - 2H pyri dazi n- 3- one hydrochl ori de
Fol | owi ng the procedure of Exanple 4,

4- (3-am nopropyl ) -2-cycl opropyl net hyl - 6- ( 3-f | uor o- 4-
met hoxyphenyl ) - 2H pyri dazi n4@3- one was reacted to yield
the title conmpound as a slightly-yellow crystalline
powder (yield: 70.6%. Melting point: 183-185C 1H
NVR(400MHz, DMSO d6) 6: 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
Hx)KBD. 78-2. 88¢DH16dy, 18090 1G3R, 5438, 4266, (PHAd1137-
J=7.3 Hz) , 7.28 (1H, dd, J=8.5, 8.5 Hz),
Yasp07 228 E2RI(MhY),, 4BOIB{1H, s). IR(KBr) cm1: 3437,
1648, 1608, 1526, 1273, 1122, 1021, 762. Referentia
Exanpl e Preparation of

3- (2, 6-di chl orophenyl ) -1-propanol nethanesul fonate 1)
Praagdratiilén of ethyl 2, 6-di chl oroci nnamate To a
solution of 2,6-dichlorobenzal dehyde (350 ng, 2.0

mol ) Fardateiethytt phosphonoacetate (448 ny, 2.6 mmol)
in THE (5 nL), potassiumtert-butoxide (291 ng, 2.6
mol ) 2was caddecky urdéry li-ée (8ol pawg ~ itk taroxyREesane 4~ |
tenperature, the mxture 256 was stirred for 2 hours.
A sat drdtede hgyleouPissiraeionl b rorambmAnRYERF6F e Wi
added to the reaction mxture, followed

1) Preparation of

4-pbromomethyl-2-cyclopropylmethyl-6-{3-fluoro-4-methoxy
phenyl}-2H-pyridazin-3-one
2-Cyclopropylmethyl-€- (3~-fluoro-4-methoxyphenyl}~4-

hydroxymethyl-2H-pyridazin-3-one (185 mg, 0.61 mmol), carbon
tetrabremide (404 mg, 1.2 mmol) and pyridine (48 mg, 0.61 mmol)
were dissoclved in tetrahydrofuran {3 mL), and under ice-cecld
stirring, a solution of triphenylphosphine (3192 mg, 1.2 mmol)
in tetrahydrofuran (3 mL) was added. Under ice cocoling, the
mixture was stirred for 1 hour, and further stirred at room
temperature. Inscluble materials were filtered off, the
solventwasdistilledoffunder reducedpressure, andthe residue
was lsolated and purified by column chromatography on silica
gel {(hexane/ethyl acetate=2/1l} to yield the title compound as
a yellow powder (yleld: 155 mg, 69.5%).
'H NMR (400MHz, CDCl3)d:

0.45-0.60(4H, m), 1.58(1H, m), 3.95(3H, s), 4.12(2H, d, J=7.3



by extraction with ethyl acetate. The organic |ayer
was dried over anhydrous sodium sul fate and then
concentrated under reduced pressure. Further, the

resi due was purified by colum chromat ography on
silica gel (hexane/ethyl aggmtate=50/1) to vyield the
title conpound as a colorless syrupy substance (yield:
65.1% . 1H NVMR(400MHz, CDC13)S: 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,-44,128=1%..4 7T Y (11D dPr epyar-avi ®n° &F) - 750 (1H, m),
3-%2,6-dich|orophenyl)-l-propanol Li t hi um al um num

hydr POEL{ Q8B R 1322602 i) wds 'dddEd Sto THE (5 nlL)

, and under ice-cold stirring, a solution of ethyl

22, 6rgrehtorotivnamate (319 ng, 1.30 mml) in THE (5
nm.) was added dropwi se. The m xture was then stirred
at 2reoml opeapekeg tUrd Forl 230~ &1 hiut ds  PukcswaR EPanpung tiofl
a saturated aqueous solution of anmoni um chl ori de was
added (8-t heoyeatticdioxnpreny b) ~F o0 vied zby—dr 9ing

over anhydrous magnesi um sul fate. Subsequent to

filtrafion 13 saghucdiaré det hé2 fing ure3fagnol) was added
concentrated under reduced pressure and further,

tsuri $oedtinn cdoldmheehrionatiogeaphyten{%i] iwa §ef8 mmol)
(hexane/ ethyl acetate=10/1) to yield the title
icohpBundrasal fiyalremyde| OW sylrlupy 257 subst ance

(yield: 46.9%. 1H NVR(400MHz, CDC13)6:
d-hromomethyl-2-cyclopropylmethyl-6-(3-fluoro~4-methoxyphe

nyl)-2H-pyridazin-3-one (1.8 g, 4.90 mmol) was added under
ice-cold stirring. The reaction mixture was stirred at room
temperature for 1 hour, poured into water, and extracted with
ethyl acetate. The extract was washed with brine and dried
over anhydreous sodium sulfate. The solvent was distiiled off
under reducad pressure. The residue was isolated and purified
by column chromatography on silica gel (hexane/ethyl
acetate=3/1) to yield the title compound as a yellow powder
{(yvield: 1.39 mg, 61.8%).
'H NMR (400MHz, CDCl3)3:
0.44-0.50(2H, m}, 0.50-0.58(2H, m}, 1.41{18H, s}, 1.56{(1H,
m), 3.12{24, 4, J=7.8 Hz), 3.87{(1lH, t, J=7.8 Hz}, 3.94{3H,
s),4.09(2H, d, J=7.8Hz), 7.01 (1H, dd, J=8.5, 8.5Hz), 7.43 (1H,
d, J=8.5 Hz), 7.50(1H, s), 7.57(1H, dd, J=12.4, 2.2 Hz}.

3) Preparaticn of



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, d, J=8.3
Hz). 3) Preparation of

3- (2, 6-di chl orophenyl)-1-propanol nethanesul fonate To
a solution of 3- (2, 6-dichiorophenyl) -1-propano

(125 ng, 0.61mmol) andtriethylam ne (123ng, 1.22mmol)
i nmet hyl ene chloride (3 mL), nmethanesul fonyl chloride
(105 ng, 0.915 mmol) was added under ice cooling,
followed by stirring at room tenperature for 2 hours.
Br i 4rel Avas rhddedt vl k te avedorirony mxthirle. 6~ (Phélopgani ore
| ayer was allowed to separate, was collected, and was
t hethahyipedno¥ er 2mbwdicags nsgdiPudn sul f at e, Subsequent

to concentration under reduced pressure, the residue
was plrifiedrodyetcsl awmdchi omakograpiagded §Plica gel
(hexane/ et hyl acetate=10/1) to yield the title
Tonmpderdonslae pal e 4di2, wds yrapy-bisubscageenyyi etty 11 -6
quantitative). 1H NVR(400MHz, CDC13)3: 2.02-2.12(2H, m
I (3- 3100034 10¢ BHxypheny 14 -3R( 2 1dgz iJ=6-3nkiz)l,- 39 9, 2.77
7.10(1H, t, J=8.3 Hz), 7.28(2H, d, J=8.3 Hz). Exanple
248 ) ,Prepathat nbutwfe was stirred at room temperature for 30
2-[3-(4-chl orophenyl ) propyl ]-6-(4-fluoro-3-nethyl phe
5@ tes. The solvent was distilled off under reduced pressure,
nyl)-4-(4-nmethyl -1 -pi perazi nyl ) net hyl - 2H pyri dazi n- 3
argheo YerRr eparaidiednfwfther, followed by azeotropic boiling.

The residue was heated at 190 to 200°C for 30 minutes under

a nitrogen atmosphere to yield the title compound as a pale
brown powder (yield: 907 mg, 94.7%).
'H NMR (400MHz, CDCl3)d:
0.45-0.50(24, m), 02.50-0.60{(2H, m), 1.41{(1H, m), 2.80(2H,
t, J=7.1 Hz), 2.97(2H, t, J=7.1 Hz), 3.9%4(3H, s}, 4.10(2H,
d, J=7.3 Hz), 7.02(1H, dd, J=8.5, 8.5Hz), 7.47(1H, d, J=8.5
Hz)}, 7.55(1H, s), 7.59(1H, dd, J=12.4, 2.2 Hz).
4} Preparation cof
2-cyclopropylmethyl-6- (3-flucro-4-methoxyphenyl)-4-(3-h
ydroxypropyl) -2H-pyridazin-3-one
Following the procedure of Example 1(8),
4- {2~carbexyethyl)-2-cyclopropylmethyl—-6-{3-fluoroc-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as a brown oil (yield: 82.9%).

4 NMR{400MHz, CDCl3)d:



4- car boxy- 2-[ 3- (4-chl orophenyl ) propyl ] -6-(4-fluoro-3-m
e thyl phenyl)-2H pyridazi n-3-one Foll ow ng the
procedure of Exanple 1(6),

6- (4-f 1 uoro- 3- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
azin -3-one and 3-(4-chl oegaphenyl)-1-propano

nmet hanesul fonate were reacted to yield a crude
product. Wthout purification, the crude product was
reacted further in accordance with the procedure of
Exanple 1 (7) to yield the title conpound as a yell ow
crystddrPi he! r- Cyibérd:- 680218ohm) Vel P hgHpoiht
120-123C 1H NWVWR(400MHz, CDC13)6: 2.22-2.32(2H m,

2. 37@8HL - 84 (I&1 7 Hz)B1 EHzAt2H=%- 1 U=, 3 - 6Pz§il, t, J=5.9
4.06(2H, t, J=7.3 Hz), 7.13(2H, d, J=8.5 Hz), 7.14(1H
m Hz7.,23(2H 3%, s)=8451kyi, F60=7.-2062H, U2 §H904H, =
s) 2) Preparation of

2- [B35¢ £ chitor ophenyly pmopyl 1226 1E4-5).ubr o) G-Hreddy Pphény-
| -4-hydroxynet hyl - 2H pyri dazi n-3-one Foll ow ng the
pr dcéddre- of Exanple 1(8),

4- car boxy-2-[ 3-(4-chl orophenyl ) propyl ]-6-(4-fl uoro-3-m
et Rredaghényh)e2H pyri dazi n- 3-one was reacted to yield
the title conmpound as a yellow oil (yield: 25.2%.

259 - chid INWRER DOV Y ICHCI3) 61 u2r ¢ 64 2n@4 (i phgjy 1) -4- (3-m
2.35(3H, d, J=1.7 Hz), 2.70(2H, t, J=7.3 Hz),

4. Z8{i2Hest] Fouy] G HMoryd)68H2By rddadl P-aqg) . 7. 09( 1H,

Following the procedure of Example 1(9),
2-cyclopropylmethyl-6-(3-fluore—-4-methoxyphenyl)—4-(3-
hydroxypropyl)-2H-pyridazin-3-one was reacted to yield the
title compound as a pale brown powder (yileld: 82.0%).

'H NMR{400MHz, CDCl3)8:
0.44-0.51(2H, m), 0.51-0.60(2H, m), 1.41(1H, m),
2.13-2.21(2H, m), 2.80(2H, t, J=7.1Hz}, 3.04{(3H, s}, 3.94(3H,
sy, 4.09(2H, 4, J=7.3 Bz), 4.31(24, t, J=6.1 Hz), 7.02(1lH,
dd, J=8.5, 8.5Hz), 7.49(1H, d, J=8.5Hz), 7.53(1H, s}, 7.61{1H,
dd, J=12.4, 2.2 Hz).

6) Preparation of
2-cyclopropylmethyl-6-(3-fluorc-4-methoxyphenyl)-4-[3-{
4-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one

Following the procedure of Example 1(10},
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-(3-

methanesulfonyloxypropyl) -2H-pyridazin-3-one and



nm, 7.14(2H, d, J=8.3Hz), 7.23(2H, d, J=8.3Hz),
7.55-7.64(2H, m, 7.64(1H, s). 3) Preparation of

2-[ 3- (4-chl orophenyl ) propyl ] - 6-(4-fl uoro-3-net hyl pheny
| -4-nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
Fol | owi ng t he procedure of 2gxanple 1(9),

2-[3-(4-chl orophenyl ) propyl ]-6-(4-fl uoro-3-net hyl pheny
l)-4 -hydroxynet hyl - 2H pyri dazi n- 3-one was reacted to
yield the title conpound as a yellow oil (yield:
89.80). 1H NMR(400MHz, CDC13)6: 2.16-2.24(2H,_ m,

D IBEHSHp i He rasng WZE, T9a7I¢PHC tieddrtie gihle compound
3.17(3H, s), 4.28(2H, t, J=7.3 Hz), 5.25(2H, d, J=1.5
a7 )3, Y%llemwln*)yieﬂdl?,@ZHO"ﬁ J=8.5 Hz), 7. 23(2H, d,
J=8.5 Hz), 7.55-7. 66(2H m, 7.73(1H t, J=1.2 Hz).
‘&) NPR €M ,0C DM 3) 5

2-[3-(4- chlorophenyl)propyl] 6- (4-f 1l uor o- 3- net hyl pheny
| 0.44-0.50(24, m), 0.50-0.60¢{2H, m), 1.41(1H, m),
-4-(4-nethy|-|-p|pera2|nyl)neth | - 2H yrlda2|n -one
Foﬂl@@kﬁgOQhﬁmebcéd&ﬁé35ffExaﬁp$%r%(£&D12H m}, 3.94 (34,
2-[3-(4-chl orophenyl ) propyl ] -6-(4-fl uoro- 3- nethylphen

| ) 54, 4- Aet hanesdrf oAk oxyreE hll - 24 pyBi dai hliBl one? Was:
react ed to yield the title conpound as a yeIIow oH
(yeeél d7 - 59(12D) ¢,2608 - IHINVR(400MME, &bC1B)B:-3, 2.0 Hz).
2.16- 2. 23(2H m, 2.36(3H s), 2.37(3H, d, J=1.7 Hz),

IR (B5a2) 78m (‘1 0M6 4 B 16Q§7,565(221H 1486 9=U01% HAP22,4727-

(2H, t, J=7.3

Mass m/z: 414(M").

Example 212
Preparation of
2-cyclopropylmethyl-4- {3-dimethylaminopropyl) -6-{3-1f
lucro-4-methoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4- (3~
methanesulfonyloxypropyl) -2H~pyridazin-3-cne and
dimethylamine were reacted to yield the title compound as a
vellow oil (yield: €4.7%).
'H NMR (400MHz, CDCls)d:
0.44-0.50(2H, m), 0.53-0.60(2H, m), 1.40{(1H, m),
2.24—2.35(2H, m), 2.75-2.80(2H, wm), 2.79(6H, s), 3.03(2H,
t, J=7.3 Hz), 3.94(3HE, s), 4.08(2H, d, J=7.1 Hz), 7.04(1H,

dd, J=8.5, 8.5Hz), 7.57 (14, d, J=8.5Hz), 7.65(1H, dd, J=12.4,



Hz), 7.10(1H, m, 7.14(2H, d, J=8.5 Hz), 7.21(2H, d,
J=8.5 Hz), 7.55-7.65(2H, m, 7.69(1H, s). IR(Neat) cm
1: 1652, 1608, 1493, 1239, 1015, 755. Mass m z:
468(M ), 470(Mm+). Exanple 219 Preparation of
2-[3-(2-chl orophenyl ) propyk}t 6- (4-fl uor o- 3- net hyl phe
nyl)-4-(4-nmet hyl -1-pi perazi nyl ) net hyl - 2H pyri dazi n- 3
-one 1) Preparation of

4- car boxy- 2-[ 3- (2-chl orophenyl ) propyl ] - 6- (4-fl uoro-3-m
e thyIphenyl)-ZFprridazin-3-one Fol | owi ng t he

pr dcédiee, of - Bxaifpl €71(6),

6- (4- quoro 3- et hyl pheny %g 4- et hoxycar bon I-ZFprrld
B¥{Neat)3cone érﬁé% (LQO%hI GoheryPy - 1%?op]a(¥?tﬂ 76

met hanesul fonate were reacted to yield a crude
Yroduotz: WEKEUt- purification, the crude product was
reacted further in accordance with the procedure of
Exanple 1 (7) to yield the title conpound as a yell ow
crystalline powder (76.8% . Melting point: 156-159C
26p 1EH2NVR( 400MHz, CDC13) 6: 2.27-2.35(2H, m,

2.37(3H, d, J=2.0 Hz), 2.88(2H, t, J-7.3 Hz),

4. 45( PHepraradx= Hz), 7.11-7.34(5H, nm), 7.63-7.72(2H
m, 8.60(1H, s).

2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[
3-({l-piperazinyl)propyl]-2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-4-[3- (4-tert-butoxycarbonyl-l-piper
azinyl)propyl]-6-(3-flucro-4-methoxyphenyl)~2H-pyridazi
n-3-cne
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6- {3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl)-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compound as a vyellow oil ({yield: 76.9%).
'H NMR (400MHz, CDC1;)8:
0.44-0.50(2H, m), 0.52-0.60(2H, m), 1.44(1H, m), 1.46(5H,
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, 4, 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-flucro-4-methoxyphenyl) -4-[3—(



2) Preparation of

2-[3-(2-chl orophenyl ) propyl ]-6-(4-fl uoro-3-net hyl pheny
| -4-hydroxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(8),

4- car boxy-2-[ 3-(2-chl orophesyl ) propyl ] -6-(4-fluoro-3-m
ethy | phenyl)-2H pyridazi n-3-one was reacted to yield
the title conpound as a yellowoil (yield: 38.9%. 1H
NVR(400MHz, CDC13)6: 2.20-2.27(2H, m), 2.35(3H, d,
J=2.0 Hz), 2.85(2H, t, J=7.3 Hz), 4.33(2H t, J=7.3
Hz)1- Mlpkr(aZHnyél)pQ&QyLQ]% pyridgEin: 34¢BH, m,
7.56-7.64(2H,mM, 7.65(1H, s). 3) Preparation of

2-[ 3- @dehWQn@ph@hﬁhypE@yyﬁ]06 {4afp forddL 3- net hyl pheny
| -4-met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
Fotrowiprgryhse photetiure @ tExanpheog(@rbonyli-1-

2-[ 3-(2-chl orophenyl) propyl ] -6-(4-fl uoro-3-net hyl pheny
) pedrazimydn pxypet hy$ - GH-ipyroirda irne Bromehwdy ‘P edlted to
yield the title conpound as a brown oil (yield:

192 5%z i ntH-NVR(400 Mz ctEBCIR)ySe 1, Plge LixZE2ppmpyynd as a
2.36(3H, d, J=1.7 Hz), 2.85(2H, t, J=7.1 262 Hz),
BB 11ls) yidl383(PH,%2%),- J=7.1 Hz), 5.27(2H, d, J=1.2
Hz), 7.07-7.34(5H, n), 7.56-7.65(2H, m, 7.75(1H, s).
4) NPrepacEtii orcmfls) b ¢

2-[3-(2- chlorophenyl)propyl] 6- (4-f 1 uor o- 3- net hyl pheny
| 0.43-0.50{2H, m), 0.50~0.59(2H, m), 1.42{1H, m),

1.82-1.92(2H, m), 2.40-2.50(6H, m}, 2.68(2H, t, J=7.6 Hz},
2.93-2.95(4H, m}, 3.94(3H, s), 4.08(2H, d, J=7.3Hz), 7.01 (1H,
dd, J=8.5, 8.5Hz}, 7.45(1H, s), 7.48(1H,d, J=8.5Hz), 7.59(1H
dd, J=11.4, 2.0 Hz).

TR(Neat) cm™*: 1648, 1607, 1523, 1288, 1122, 1023, 760.

Mass m/z: 400(M').

Example 214
Preparation of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-]
3-(l-piperazinyl)propyl] -2H~pyridazin-3-one
dihydrochlcride
Following the procedure cof Example 4,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl)-4-[3-{1-
piperazinyl)propyll-2H~pyridazin-3-one was reacted to yield

the title compound as a slightly-yellow crystalline powder



-4- (4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
Fol |l ow ng the procedure of Exanple 1(10),

2-[ 3-(2-chl orophenyl ) propyl ] -6-(4-fl uoro-3-net hyl pheny
l)-4 -nethanesul fonyl oxynet hyl - 2H pyri dazi n- 3- one was
reacted to yield the titl esgonpound as a yell ow oil
(yield: 66.7%. 1H NVR(400MHz, CDC13)8: 2.17-2.26(2H
m, 2.34(3H, s), 2.36(3H, d, J=2.0 Hz), 2.50-2.68(8H,
m, 2.85(2H, t, J=7.6Hz), 3.58(2H, d, J=1.5 Hz),
4.32(2H, t, J 7.3 Hz), 7.07-7.35(5H, m, 7.58(1H, m,
VYE§W1H83nﬂ 7.72(1H, s). IR(Neat) cm 1: 1652, 1608,
1456, 1238, 1015, 753. Mass mz: 468(M), 470(M).
Exarple 220t : Pt épat &1iCon of

2-[3-(2-chl orophenyl ) propyl ]-6-(4-fluoro-3-nethyl phe
Ty INMRA4 0 QMFet 3MSO-dpi per azi nyl ) net hyl - 2H pyri dazi n- 3
-one di hydrochl ori de Fol |l owi ng the procedure of
Exdnpl9e 0445 (2H, m), 0.45-0.55(2H, m}), 1.32(1lH, m),

2-[3-(2- chlorophenyl)propyl] 6- (4-fl uoro- 3- net hyl pheny
| ) 24 0263-25(2H, m), 2-2.66 (2H, m), 3.20-3.85(10H, m),

-(4- nethyl-l-plpera2|nyl)nethyl ZFprrldaZ|n 3-one mas
r edct?@d3tlo 3jiref d0t h&ETL Pt | ETcdnpound -38 (&8} oid,eds8 -8, 8.8
flakes (yield: 62.0%. Melting point: 230-236C 1H
NVRE4Q0NH2Z - DNBO-2d6) &), 7.96(1H, s).

TR(KBr) cm™: 1647, 1604, 1523, 1297, 1123, 1020, 762.

Example 215
Preparation of
4-[3-[N,N-bis(2-hydroxyethyl)amino]propyl]-2-
cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-2H-
pyridazin-3-one
Following the procedure cof Example 1(10),
2—cyclopropylmethyl-6—-{3-fluoro-4-methoxyphenyl)-4-(3-
methanesulfonyloxypropyl)-2H-pyridazin-3-one and
diethanclamine were reacted to yield the title compound as a
yellow cil (yield: 13.1%).
'H NMR{400MHz, CDC13)8:
0.44-0_50(2H, m), 0.50-0.60(2H, m), 1.41{(1H, m),
2.10-2.20(2H, m), 2.76(24, ¢, J=7.3 Hz), 3.00-3.15{6H, m),
3.87-3.92(4H, m}, 3.%4(3H, s), 4.08{2H, d, J=7.3Hz), 7.02(1H,

dd, J=8.5, 8.5Hz), 7.53 (1K, d, J=8.5Hz}, 7.60(1H, s}, 7.62 (1H



8-2. 16 (2H, m , 2.32 (3H, s) , 2.79 (2H t,
.6Hz), 2.81(3H, s), 3.20-3.63(10H ), 4.23(2H t,
.6 Hz), 7.20-7.32(3H, ), 7.38-7.39(2H m),
1(1H,s), 7.71(1H, ), 8.27(1H  brs). |R(KBr)

3301, 2984, 1651, 1608. Exanple 221 Preparation

~N~NO

2.
Hz),
Hz

—'\B-b

- (3-chl orophenyl ) propyl ] - 6- (4-fl uoro- 3- et hyl phe
-4-(4- et hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n- 3

1 Preparatlon of
¢ boxy2z 24/ 3--(3Hehl or ophenyl ) propyl ] - 6- (4-fl uoro-3-m
t hyl phenyl) - 2H pyri dazi n- 3-one Fol | owi ng t he

5t deedur emof: ERARpI B50Q.6)1524, 1288, 1123, 1024, 756.

6- (4-fl uoro- 3- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
Mgzisnm/=3- 6f@ (Mm@H30H 3- chl or ophenyl ) - 1- pr opano

nmet hanesul fonate were reacted to yield a crude
product. Wthout purification, the crude product was
reacted further in accordance with the 264 procedure
Fofanglanple 1 (7) to yield the title conpound as a

yell ow crystalline powder (79.1%. Melting point:

117- 120€padd INVR@00MHz, CDC13)5: 2.26-2.33(2H, m,
2.37(3H, d, J=2.0 Hz), 2.75(2H, t, J=7.3 Hz ) , 4

4 2 (42(Haminopkepyd) Hzy ¢yl @6-Ry22EeSHy Lnp; (3-Tiucre- 4=
7.63-7.70(2H,
methoxyphenyl)-2H-pyridazin-3-one

! :')I\JOO\ILl‘—ll\)

o<
@: —_—r—

4-
e

Following the procedure of Example 24(1),
2-cycleopropylmethyl-6-{3-flucro-4-methoxyphenyl) —-4-(3-
methanesulfonyloxypropyl) -Z2H-pyridazin-3-one was reacted to
yielda crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24({2; toyield the title compound as a yellowoil (yield: &67.8%) .
'H NMR (400MHz, CDCls)d:
0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1IH, m),
1.84-1.96(2H, m), 2.67-2.80(4H, m), 2.87(2H, t, J=6.1 Hz),
3.94(3H, s), 4.08(2H, d, J=7.3 Hz), 7.01{1H, dd, J=8.5%, 8.5
Hz), 7.49(1H, d, J=8.5Hz), 7.50{(14, s), 7.59(1H, dd, J=12.4,
2.2 Hz).

IR (Neat) cm': 3370, 1648, 1606, 1523, 1289, 1122, 1023, 760.

Mass m/z: 331(MY).

Example 217



m, 8.58(1H, s). 2) Preparation of

2-[3-(3-chl orophenyl ) propyl ]-6-(4-fl uoro-3-net hyl pheny
| -4-hydroxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(8),

4- car boxy-2-[3-(3-chl orophepyl ) propyl ]-6-(4-fl uoro-3-m
ethy | phenyl)-2H pyridazi n-3-one was reacted to yield
the title conpound as a yellowoil (yield: 51.8%. 1H
NVR(400MHz, CDC13)S: 2.18-2.26(2H, m), 2.36(3H, d,
J=2.0 Hz), 2.72(2H, t, J=7.6 Hz), 4.30(2H, t, J=7.3
Hz), &4re@e2ZRbighy,of.07-7.22(5H, n), . 7.55-7.63(2H m,
7.64(1H, s). 3) Preparation of

2- [ 3- (13-(Ghkhoibpherny ) priopy L oBr 0RY FTsidht- 3 rret Ay Fpheny
| -4-nethanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one

Fol | owierrg ok lieh pr pEetii-wyefl dEx afpP eonlg g)ydrochloride

2-[ 3-(3-chl orophenyl ) propyl ] - 6-(4-fl uoro-3-net hyl pheny
|)-4 Eciydrorynetdhypragdwrei ddzEna@eghel was reacted to
yield the 265 title conmpound as a brown oil (yield:
86( F9ninopHONNR] 4D0NHZ, orCPeY3nethpl 26= 02206 (UPHCO AT,
2.36(3H, d, J=1.7 Hz), 2.71(2H, t, J=7.6 Hz),
BeWREAhesy L) 4280¢ 2H daziny37one s BoB(gHtodyigtqd, phe
Hz), 7.07-7.22(5H, nm), 7.55-7.64(2H, m, 7.73(IH s).
mgtmagp@p@umbﬂs@¢slightly—yellowcrystallinepowder(yield:

70.6%) .

Melting point: 183-185°C

'H NMR (400MHz, DMSO-dg)d :
0.40-0.45(2H, m), 0.45-0.55(2H, m), 1.32{1H, m),
1.88-1.93(2?H, m), 2.64(2H, t, J=7.3 Hz), 2.78-2.88(2H, m),
3.90(3H, s), 4.00{2H, d, J=7.3 Hz), 7.28(1H, dd, J=8.5, 8.5
Bz), 7.70-7.78(2H, m), 7.%6(1lH, s}.

IR(KBr) cm™: 3437, 1648, 1608, 1526, 1273, 1122, 1021, 762.

Referential Example
Preparation of 3-(2,6-dichlorophenyl)-l-propanol
methanesulfcnate
1) Preparation of ethyl 2,6-dichlorocinnamate
To a solution of 2, 6-dichlorobenzaldehyde (350 mg, 2.0
mmol) and triethyl phosphonoacetate (448 mg, 2.6 mmol} in THF
(5 mL), potassium tert-butoxide (291 mg, 2.6 mmol) was added

under ice cooling, and at the same temperature, the mixture



E-[S-(S-chlorophenyl)propyl]-6e(4-fluoro-3-nethy|pheny
) 4- (4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

2-[ 3-(3-chl orophenyl ) pr opylkke 6- (4-fl uor o- 3- net hyl pheny
[)-4 -nmethane sul f onyl oxynet hyl - 2H pyri dazi n- 3- one

was reacted to yield the title conmpound as a yel |l ow
oil (yield: 56.2%. 1H NVR(400MHz, CDC13)6:
2.17-2.25(2H, m, 2.36(3H, s), 2.37(3H, s),

Ra 553121 B8BCEGEP T ﬁ)hOQr$1(2+ﬁatUﬁ@&¥i@H@ﬁoua 57{2H o ot
J=1.2 Hz), 4.28(2H, t, J=7.3 Hz), 7.07-7.22(5H,

Froe( iy ch«}orﬂdeﬁ&@@@dd@d towliﬁo(qwtsgn i RE NEAt )fOéﬁcpmed
1652, 1607, 1456, 1239, 1015, 755. Mass miz: 468(M-),
myg@MryctE(Iawplté 2yl Pr@tpﬁ'raa.t i Bhe gfrganic layer was dried
2- (4-chl or obenzyl ) -6-(4-fl uoro- 3- et hyl phenyl ) - 4- (4-
pret hydnhdgioper azd byt ) Tt fayre- 2Rdpyher azdregigae edesnday
Preparation of

Aedardsborye 25 4 -c hFor oivenz $hy 16 du |weer paBL igchyy e pryn
| -2H pyridazin-3-one Foll ow ng the procedure of

Exeonp teogk@fhy on silica gel {hexane/ethyl acetate=50/1) to

6- (4-fl uoro-3-net hyl phenyl) - 4- met hoxycar bonyl - 2H pyri d
azé v th8tbhke andpdunhkorotdivryle sevampadeWietencedytiedd:
to yield a crude product. Wthout purification, the
¢y ude .product was reacted
'H NMR(400MHz, CDClj)$:
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~dichloroghenyl)-1-propanol
Lithium aluminum hydride {(98.8 mg, 2.60 mmol) was added
to THF {5 mL}, and under ice-cold stirring, a solution of ethyl
2,6-dichlorocinnamate (3192 mg, 1.30 mmel) in THEF (5 mlL) was
added dropwise. The mixture was then stirred at room
temperature for 30 minutes. A small amcunt of a saturated
agqueous solution of ammonium chloride was added to the reaction
mixture, followed by drying over anhydrous magnesium sulfate.
Subseguent to filtration through Celite, the mixture was
concentrated under reduced pressure and further, purified by-

column chromatography on silica gel (hexane/ethyl

acetate=10/1) toyieldthe title compound as apaleyellowsyrupy



further in accordance with the procedure of Exanple
1(7) to yield the title conpound as a pale yell ow
crystalline powder (46.5%. Melting point:
219.5-220.5C 1H NWR(400MHz, CDC13)6: 2.37 (3H, d,
J=1.7 Hz) , 5.48 (2H, s) ,25% 14 (1H, dd, J=8.8, 8.8
Hz), 7.35(2H, d, J=8.3 Hz), 7.46(2H, d, J=8.3 Hz),
7.63-7.70(2H, m, 8.62(1H, s), 13.90(1H, brs). |R(KBr)
cm1: 1745, 1634, 1561, 1493, 1475, 1245, 806. 2)
Preparation of

spuisgaghk of vbeliky9&-63( 4- f | uor o- 3- net hyl phenyl ) - 4- hydro
X ymet hyl - ZFprrldaZ|n 3-one Follow ng the procedure
'of NER ahphéizl( 8pCls) b

4- car boxy- 2- (4- chlorobenzyl)-6 (4-f1 uoro-3-net hyl pheny
| ) 1283+ p¥it (Zdazich- 3-0Ad 2Rast r dact 8dizlo 9Ié$@2Hhé-tJT¢é3
compound as a slightly- yeIIOM/needIes (yield: 23 3% .
Meliti ng? P& it 157718 15878C 627 (2H, NNR( 400MHA2)
CDC13)S: 2.35(3H, d, J=2.0 Hz), 4.70(2H, s), 5. 36(2H
iﬁ)ﬁ%?pagéu$9n<dﬂﬁ-J2868¢18hED¢QBhQHYZ)31—PQPPa%ElJ:8.3
Hz) , 7.42 (2H, d, J=8.3 Hz), 7.56-7.65(2H, m,

7. 6RCLENes)LIOR(IKBr) cm 1: 3422, 1645, 1604, 1508,
1459, 1239, 1091, 819. Mass mz: 358(W, 360(M). 3
Prepafaﬁﬂqnﬂqﬁion:Jf3—(2,6—dichlorophenyl)—l—propanol (125

mg, 0.61lmmol) and triethylamine (123mg, 1.22mmel) inmethylene
chloride (3 mL), methanesulfonyl chloride (105mg, 0.915 mmol)
was added under ice ccoling, followed by stirring at room
temperature for 2hours. Brinewasaddedtothe reactionmixture.
The organic layer was allowed to separate, was collected, and
was then dried over anhydrous sodium sulfate. Subseguent to
concentration under reduced pressure, the residue was purified
by column chromatography on silica gel (hexane/ethyl
acetate=10/1} toyieldthe title compoundas apale yellowsyrupy
substance (yield: quantitative).
'H NMR (400MHz, CDCl3)8:

2.02-2.12{24, m), 3.00-3.10(53H, m), 4.32(2H, t, J=6.3 Hz},

7.10(1H, t, J=8.3 Hz}, 7.28(2H, 4, IJ=8.3 Hz).

Example 218
Preparation of

2-i3-({4-chlorophenyl)propyl]-6-{4-fluoro-3-methylphe



2- (4-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4- net ha
n esul fonyl oxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(9),

2- (4-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4-hydro
xyme thyl-2H pyridazin-3-aepe was reacted to yield the
title conpound as pale yellow needles (yield: 89.1%.
Melting point: 131.8-132.7C 1H NVR(400MHz, CDCl3)S:
2.36(3H, d, J=2.0 Hz), 3.15(3H, s), 5.25(2H, d, J=1.5
Hz), 5.36 (2H s) , 7.10 (1H, dd, J=9.0, 9.0 FE)

7.31 (W) -4 (4= By IHA) plpeaz(f;zwlUﬂetjaé@HF@yrldazm 3
7.55-7.63(2H m, 7.76(1H, s) IR(KBr) cm': 1661,

1618, “¥352, 1165, 877. Mass m z: 436(M), 438(hﬁ). 4)
Preparation of

DL (M-egtsirertébengyl ) - 6- (4-f | uor o- 3- met hyl phenyl ) - 4- (4- e
t hyl-1-piperazinyl)nethyl - 2H pyri dazi n- 3 one
Fold-ewirhgxy he prodedirerephexahipt @rrlioyp, (38lucro-3-me
2- (4-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4- net ha
nesdylbhenyl bxdfretnildaz Hnpyr ¢kazi n- 3- one was react ed
to yield the title conpound as pale yeIIOM/needIes

(yi el dol38wyQy . theviindasglupei af : E18® 13 133)8C 1H
NVR(400MHz, CDC13)S: 2.35(3H, d, J=2.0Hz), 2.43(3H

&) (4 -L1PoE8H3—be )y Lha38(2HA mathg&ﬁcaqumny% 285prypHlasin
, 7.10(1H, dd, J=8.8, 8.8Hz), 7.30 (2H,

-3-one and 3—(4—chlorophenyl)—lmpropanol methanesulfonate

were reacted Lo yield a crude product. Without purification,
the crude product was reacted further in accordance with the
procedure of Example 1(7) toyield the title compound as a yellow
crystalline powder (yield: 80.8%).
Melting point: 120-123°C
'"H NMR(400MHz, CDCls}$:
2.22-2.32{(2H, m), 2.37(3H, d, J=1.7 Hz), 2.74(2H, £, J=7.3
Hz), 4.06(2H, t, J=7.3 Hz), 7.13{(2H, d, J=8.5 Hz), 7.14(1H,
m), 7.24(2H, d, J=8.5 Hz), 7.60-7_70(2H, m}, 8.59(1H,.s).
2) Preparation of
2-[3-{4-chlorophenyl)propyl]-6-{4-fluorc-3-methylphenyl
y—4d-hydroxymethyl-Z2H-pyridazin-3-one
Focllowing the procedure of Example 1(8),
4-carboxy-2-[3-{4-chlorophenyl)propyl]-6-(4-flucroc-3-methy
lphenyl)-2H-pyridazin-3-one was reacted to yield the title

compound as a yellow oil (yield: 25.2%).



d, J= 8.3 Hz), 7.43(2H, d, J=8.3 Hz), 7.59(1H m,
7.62(1H, dd, J=7.3, 2.0 Hz), 7.71(IH, s). IR(KBr) cm
1. 2798, 1655, 1606, 1492, 1235, 1166, 1104. WMass

mz: 440( M), 442(Mr). Exanple 223 Preparation of

2- (4-chl orobenzyl ) -6- (4-fl ger o- 3- et hyl phenyl ) - 4- (4-
nmet hyl -1 - pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one

di hydrochl ori de Foll owi ng the procedure of Exanple 4,
2- (4-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) -4-(4-ne
thyl -1-piperazinyl)nethyl-2H pyridazi n-3-one was
HedEReHOBIG1y,i ¢lnglsthe titl e compound as a col orl ess
crystalline powder (yield: 88.5%. Mltin oi nt:
248.-45622029CH.de¢, )2 - 315143MMR€14@T&N/+-|2 H%@agxgH 7697=7.3
2.31(3H, s), 2.82(3H, s), 3.17(8H, brs), 4.09(2H,

br &) . 452%@2”71 tsy=7.7. H%( 1H; 6K H 9. Lb=1 -G Hzy - 03 (
7.42(4H, s), 7. 76(1H m, 7.84(1H, dd, J=7.3, 2. 2
thu,8,3461HkdsPFBLR@KBpﬂ-éﬁﬂZH:@6@&?-%@%2;719@57-64(2H
Mass mlz: 440(M+), 442(M). Exanple 224 Preparation
ofm), 7.64(1H, s).

2- (2-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4- (4-

3) Preparation of
2~ [3~(4-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(2),

2-[3-({4-chlorophenyl}propyl]-¢-{4-fluoro-3-methylphenyl) -4

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

title compound as a yellow oil (yield: 89.8%).

'H NMR(400MHz, CDCl:)&:
2.16-2.24(2H, m}, 2.36(3H, d, J=2.0 Hz), 2.71(2H, £, J=7.3
Hz), 3.17(3H, s), 4.28(2H, ©, J=7.3 Hz), H.25(2H, d, J=1.5
Hz), 7.10(1H, m), 7.13(2H, d, J=8.5Hz), 7.23(2H, d, J=8.5
Hz), 7.55-7.66(2H, m), 7.73(1H, t, J=1.2 Hz).

4) Preparation of
2-[3-{4-chlorophenyl)propyl] -6- (4-fluoro-3-methylphenyl
y—4-(4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10C),

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

-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

vield the title compound as a yellow oil (yield: 59.2%).



met hyl - | - pi perazi nyl ) net hyl - 2H- pyri dazi n- 3-one 1)
Preparati on of

4- car boxy- 2- (2- chl orobenzyl ) - 6- (4-fl uor o- 3- net hyl pheny
|  -2H pyridazin-3-one Follow ng the procedure of
Exanpl e 1(6), 260

6- (4-fl uoro- 3- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
azin -3-one and 2-chl orobenzyl chloride were reacted
to yield a crude product. Wthout purification, the
crude product was reacted further in accordance with
thaeMir (dOédtre OPCEXanple 1(7) to vyield the title
compound as pale yellow needles (76.4% . Melting

POi L6-£88312H850DC 2-H INMR( 400MH ; 3 COEL3YS: J2134(8H, .
s), 5.67(2H, s), 7.10(1H, dd, J=8.8, 8.8 Hz),

7. 25-56-35(3H1 0 m) , 73 46 (24, dny=1.- 7. 582 (14, 2 M2H, 7. 657 -3
(1H, d, J=7.3 Hz), 8.66(1H, s), 13.92(1H, s). 270

| R(EBr) 7Teh® (THA®S1, 7 168&,H,1865/=81.4782) 12B3F.1 (ZNasS: w2 >
372(M ), 374(M). 2) Preparation of

2- ((Z)chl’obbbeénzy [ IH 6(}4- f/l. 8r 6H 3- et hyl phenyl ) - 4- hydro
x ynet hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure
OR (Fxanplas™ 14 §)652, 1608, 1493, 1239, 1015, 755.

4- car boxy- 2- (2- chl or obenzyl ) - 6- (4-f 1 uor o- 3- net hyl pheny
13s 2 mAtpybBdHzi n-BL00ME) was reacted to yield the title
compound as pale yellow needles (yield: 21.30).

Example 219
Preparation of
2-[3-{2-chlorophenyl)propyl]-6- (4-fluoro-3-methylphe
nyl)-4-{4-methyl-l-piperazinyl)methyl-2H-pyridazin-3
—one
1) Preparation cof
4-carboxy—-2-i{3-(2-chlorcphenyl)propyl]-6-{4-fluoroc-3-me
thylphenyl) ~-2H~-pyridazin-3-one
Following the procedure cof Example 1(6),
6-(4-fluorc-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 3-(2-~chlorophenyl)-l-propanol methanesulfonate
were reacted to yield a crude product. Withcut purification,
the crude product was reacted further in accordance with the
procedure of Example 1{7) to yield the title compound as a yellow
crystaliine powder (76.8%).

Melting peint: 156-158°C



Melting point: 149.0-149.7C 1H NVR(400MHz, CDCl13)6:
2.32(3H, d, J=1.7 Hz), 4.73(2H, d, J=1.2 Hz), 5.55(2H,
s), 7.06 (IH, dd, J=8.8, 8.8 Hz) , 7.15-7.26(3H, m,
7.40 (1H, m, 7.57(IH n), 7.62(1H dd, J=7.3, 2.2
Hz), 7.73(1H, t, J=1.2 Hz)ws1IR(KBr) cm 1: 3409, 1668,
1652, 1506, 1446, 1241. WMass niz: 358(M), 360(M).

3) Preparation of

2- (2-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4- net ha
n esul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol | ow ng t he
bt aeEdyneMst, ExRE) 6 11(9) ,

2- (2-chl or obenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) -4-hydro
xyre 2Ry BS2RHpyrli.dazphi Bode was- & dact et &5 Al et d Jtfie 3
title conpound as slightly-yellow needles (yield:

82 .HOW,. 4 244 2Rvet t g - pdizit,: 7 142 B3B43HQ@ILH/ - 63-7 .72 (2H,
NVR(400MHz, CDC13)S: 2.33(3H, d, J=1.7 Hz), 3.16(3H,

s) )5, B9E2MIHM, s0=1.2 Hz), 5. 56 (2H, s), 7. 07(1H,
dd, J=8. 8, 8.8Hz), 7. 19-7.28 (3H, m, 7.42 (1H m
2) TR yrpHiom of 7.60 (1H, dd, J=7.3, 2.2 Hz) , 7.81
(1H, S). IR(KBr) cm 1: 1659, 1618, 1613, 1355, 1166,
103%. [3-NasshhpropHS8(IMPrer438 ¢ W (44) L Rresparaeitbrlofieny L

y—d-hydroxymethyl-2H-pyridazin-3-cne
Following the procedure of Example 1(8),
4-carboxy-2-[3-(2~-chlorophenyl)propyl]l-6-{4-flucro-3-methy
lphenyl)-2H-pyridazin-3-cne was reacted to yield the title
compound as a yellow oil (yleld: 38.9%}.
'H NMR(400MHz, CDCl3}$:
2.20-2.27{2H, m), 2.35(3H, d, J=2.0 Hz), 2.85(2H, t, J=7.3
Hz), 4.33{(2H, t, J=7.3 Hz), 4.71{(2H, d, J=1.2 Hz},
7.06-7.34(5H, m), 7.56-7.64(2H,m), 7.653(1H, s).
3) Preparation of
2-[3-(2-chlorophenyl)propyl]-6-(4-fluoro-3-methylphenyl
) —4-methanesulfonyloxymethyl-2H-pyridazin-3-cone
Following the procedure of Example 1(9),
2-[3-(2-chlorophenyl)propyl]-6-{4-flucro-3-methylphenyl) -4
-hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as a brown o0il (yield: 92.5%).

‘H NMR(400MHz, CDCl3)6 :

2.20-2.27{(28, m), 2.36(34, d, J=1.7 Hz), 2.85(2H, &£, J=7.1



2-(2-chl orobenzyl ) -6-(4-fl uoro-3-nethyl phenyl)-4-(4-ne
t hyl-1-piperazinyl)nethyl-2H pyridazi n-3-one
Fol | owi ng the procedure of Exanple 1(10),

2- (2-chl orobenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 4- net ha
nesu | fonyl oxynet hyl - 2H pgs2 dazi n- 3- one was react ed
to yield the title conpound as pal e yell ow needl es
(yield: 53.4% . Melting point: 149.7-150.9C 1H
NVR(400MHz, CDC13)S: 2.33 (3H, d, J=1.7 Hz) , 2.38

(3H, s) , 2.61 (4H, brs) , 2.68 (4H, brs) , 3.61 (2H
d, Hp=21. 361 HE3H,, s5,56- 32HH, sk, I=7. -.06HELH,> dd, (2hizgd, g~1-2
8.8 Hz) , 7.17-7.26 (3H, m , 7.41 (1H, m , 7.56 (1H
m Hz)7. 8200 1H; 24 ddl, Jn7. 13270 t2)5H.7.97(I"H/ 58} H, s} .
IR(KBr) cm 1: 2792, 1659, 1618, 1611, 1504, 1285,

423 rerkrp0ionVass m z: 440(M ), 442(M). 272 Exanple
225 Preparation of

2- (22-[éhl(&r obenryphers-l() #rbbtidl 0o 3 fret dnshenyrybulplaeny L
met hyl - | - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one

di Hydrdéhheth e Fotireweadny henpklocedi-eysf dER anph e
2- (2-chl or obenzyl ) -6-(4-fl uoro- 3-net hyl phenyl ) -4-(4-ne
t hyl Follpivpeg aziqynanstchyk- 26 Pyeielkzint13ene was
reacted to yield the title conmpound as a

st i ghtAyhyelrbphe ey istaidvilde époidéruofyi et rpgd phoypyl) -4

-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to

yield the title compound as a vellcw oil (yield: 66.7%).

'H NMR{400MHz, CDCl3)8:
2.17-2.26(2H, m), 2.34{(3H, <), 2.36(3H, d, J=2.0 Hz),
2.50-2.68(8H, m), 2.85(2H, t, J=7.6Hz}, 3.58(2H, d, J=1.5
Hz), 4.32(248, t, J=7.3 Hz}, 7.07-7.35(5H, m), 7.58{1%, m),
7.65{1H, m), 7.72(1lH, s).

IR(Neat) cm*: 1652, 1608, 1456, 1238, 1015, 753.

Mass m/z: 468(M"), 470(M").

Example 220
Preparation of
2-[(3-(2-chlorophenyl)propyl]-6- (4-fluoro-3-methylphe
nyl)—-4- (4d-mechyl-l-piperazinyl)methyl-ZH-pyridazin-3
-one dihydrochleride
Following the procedure of Example 4,

2-[3-{2-chlorophenyl)propyl]-6-{4-fluorc-3-methylphenyl)} -4



Mel ting point: 191-202C (dec.) 1H NVR(400MHz,

CD30D)S: 2.31(3H, d, J=1.7 Hz), 3.01(3H, s), 3.68(8H,
brs), 4.40(2H, s), 5.57(2H, s), 7.12(1H, dd, J=8.8,
8.8 Hz), 7.27-7.35(3H, m, 7.46(1H, m, 7.72(1H m,
7.77(1H, d, J=7.1Hz), 8.4064H a). IR(KBr) cm 1:

1656, 1612, 1504, 1446, 1128. Mass nfz: 440(W,
442(W . Exanple 226 Preparation of

2-(2-chl orobenzyl) - 6- (4-f | uor o- 3- net hyl phenyl ) - 4-[ 3-
(4-met hyl -1 - pi perazinyl) propyl]-2H pdyrl daZ| n- 3-one 1)
Préepataviioh-pip27Eginyl) methyl- ZH-pyridazin-3-one was

4- br ononet hyl - 2- (2- chl or obenzyl ) - 6- ( 4- quoro 3-nmethyl p
teacgryl Yo 2He py thd dZitde3-omeunsl 4 DRP hgr t hies preketurécbi:
Exanpl e 211(1),

&-.(02chl or obenzyl ) - 6- (4-fl uor o- 3- net hyl phenyl ) - 4- hydro
xyme thyl-2H pyridazin-3-one was reacted to yield the
Mdlttliegcpmpound? 3@ E°tght | y-yel | ow needl es (yi el d:
46.2% . Melting point: 113-115C 1H NVR(400MHz,

'eDOL3) 8012133 D¢BH,-del,d J=2.0 Hz) , 4.50 (2H, d, J=0.98
Hz) , 5.75 (2H, s) , .07 (1H, dd, J=8.8, 8.8 Hz) |,

7.2109-2514 @, m), 2. 32 @3 ,(H, 20§ 9 (2H,7t 53=7. 6HEDH2RF L (3

7.83(1H, t, J=0.98 Hz).
s), 3.20-3.63(10H, m), 4.23(2H, t, J=7.6 Hz), 7.20-7.32{3H,

m}y, 7.38-7.39(2H4, m}, 7.41(1H, s), 7.71(1H, m), 8.27(1lH,
brs) .

IR(KBr) cm™': 3301, 2984, 1651, 1608.

Example 221
Preparation of
2-[3-({3-chlorophenyl)propyl]l-6-(4-fluocro-3-methylphe
nyl)-4- (4-methyl-l-piperazinylimethyl-2H-pyridazin-3
~one
1} Preparation of
4-carboxy-2-[3-(3-chlorophenyl)propyl]-6-{4-flucro-3-me
thylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6-(4-fluore-3-methylphenyl)-4-methoxycarbonyl-ZH-pyridazin
-3-one and 3~ (3-chlorophenyl)-l-propanol methanesulfonate
were reacted to vield a crude product. Without purification,

the crude product was reacted further in acccrdance with the

r



2) Preparation of

2-(2-chl orobenzyl)-4-[2,2-di (tert-butoxycarbonyl) et hyl

] -6-(4-fluoro-3-nethyl phenyl)-2H pyri dazi n- 3-one

Fol  owi ng the procedure of Exanple 211(2),

4- br ononet hyl - 2- (2- chl or obepzyl ) - 6- (4-fl uor o- 3- et hyl p
heny 1) -2H pyridazin-3-one was reacted to yield the
title conpound as a yellow oil (yield: 88.4%. 1H
NVR(400MHz, CDC13)S: 1.41(18H, s), 2.31(3H, d, J=1.7
Hz), 3.14(2H, d, J=7.8 Hz), 3.87(1H t, J=7.8 Hz),
BroagPHe of) ExFmpUg 1H/) de,viF=8.tde Bigle gpypound as ayellow
7.14-7.24(3H, m, 7.40(1H, m, 7.48-7.56(2H m,

Fr67(4 Hirs) poBilepr ¢parktli-on of 274

4- (2- car boxyet hyl)-2-(2-chl orobenzyl)-6-(4-fl uoro-3-ne
e 1 hiydppenylt) - 2H py20°dazi n- 3- one Fol | owi ng t he
procedure of Exanple 211(3),

2t (@RaHborbbenzyt):) 8] 2, 2-di (tert - but oxycar bonyl ) et hyl
]-6- (4-fluoro-3-nethyl phenyl)-2H pyridazi n-3-one was
redct’éd 2t 63 (yilelnd ,t he3t (iH,edcompbundzas 2 Ael2How:, J=7.3
powder (yield: 99.19%. 1H NMR(400MHz, CDC13)S:

2. 3()3H . 4b (2W51t 7 JHZ) 3 H2)81( AH- 1. 2238, & HZ) , 6 2. B8 U2HH,
t, J=6.8 Hz), 5.55(2H, s), 7.05(IH dd, J=9.0, 9.0
Hz)m , B.3268{¥H25¢8H, m), 7.41(1H, nm), 7.50-7.57(2H, m,
7.59(1H, 95).

2) Preparation of
2-[3-(3-chlorophenyl}propyl]l-6-{4~-fluoro-3-methylphenyl
y—4-hydroxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1{8),
4-carboxy-2-[3-(3-chlorophenyl)propyll-6- (4-flucro-3-methy
lphenyl)-2H-pyridazin-3~one was reacted to yield the title

compound as a yellow oil (yield: 51.8%}.

'H NMR(400MHz, CDCl3)$:
2.18-2.26(2H, m), 2.36(3H, d, J=2.0 Hz), 2.72(2H, t, J=7.6
Hz), 4.30(2Hd, t, J=7.3 Hz}, 4.70(2H, s), 7.07-7.22(5H, m),
7.55-7.63(2H,m), 7.64(1H, s).

3) Preparation of
2-13-(3-chlorophenyl)propyl]-6-{4—-flucrec-3-methylphenyl
}—4-methanesulfonyloxymethyl-ZH-pyridazin-3-one

Following the précedure of Example 1(9},
2-[3~ (3-chlorophenyl)propyl]l-6-(4-fluoro-3-methylphenyl} -4

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



4) Preparation of
2-(2-chl orobenzyl ) - 6-(4-fl uoro- 3-net hyl phenyl ) -4-(3-hy
d roxypropyl)-2H pyridazi n-3-one Foll owi ng the
procedure of Exanple 1(8),
4- (2- car boxyet hyl ) - 2-(2-chlegs obenzyl ) -6-(4-fl uoro-3-ne
thyl phenyl)-2H pyri dazin-3-one was reacted to yield
the title conpound as a pale yellow oil (yield:
77.20). 1H NVMR(400MHz, CDCl13)S: 1.88-1.95(2H, m,
2.32(3H, d, J=1.5 Hz), 2.82(2H, t, J=7.1 Hz),
B8163¢ 2Kmpoungi=6s 8#izyrovB BE(12Hyis)d: 7806(MH, dd, J=
8.8 Hz), 7.25-7.28(3H, m, 7.41(1H, m, 7.55-7.60(
) NMRZAB6KAH, ®)C155P :Preparation of 275
2-(2-chl orobenzyl ) -6-(4-fl uoro-3-nethyl phenyl)-4-(3-ne
t  havesuPbobyl oxyp? opylIE.2H pyri dakkn- 3--0d 2Bel T owirng®
the procedure of Exanple 1(9),
2- (ZichB ot ob¥hzyl ) - 6-{Uc, udbr o=3--rretihyl phémyiRi. 44 F=hy?
drox ypropyl)-2H pyridazin-3-one was reacted to yield
t hélzit le07conpoiitt as -a7yebrowedidt(yilel d:- 79710093 1H
NVR(400MHz, CDC13)8: 2.14-2.21(2H, m, 2.32(3H, d,
JriRetdzpti2n8¢€f2H, t, J=7.1 Hz) , 3.02 (3H, s) ,
4.30 (2H, t, J=6.1 Hz) , 5.54 (2H s) , 7.05 (1H, dd,
J=8.-83-838ckizdorhetifl7 p26p3H) ~ o) {4 7L 140rPH3 ~mp thylphenyl
7.53-7.62(2H, m, 7.58(1H, s).
yd—{4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one

. 8

8 k)
2H

Following the procedure of Example 1(10),
2-[3-(3-chlorophenyl)propyl}-6-{4-flucro-3-methylphenyl)-4
-methanesulfonyleoxymethyl-2H~pyridazin-3-one was reacted to
yvield the title compound as a yellow oil (yield: 56.2%}.

"H NMR (400MHz, CDC13)8:
2.17-2.25(2H, m), 2.36{(3H, s), 2.37(3H, s), 2.55-2.68(8H,
m), 2.71(2H, t, JIJ=7.6Hz), 3.57(2H, d, J=1.2 Hz), 4.28(2H,
t, J=7.3 Hz), 7.07-7.22{(5H, m), 7.57(1H, m), 7.64(1lH, m),
7.70(1H, s).

IR{Neat) cm™: 1652, 1607, 1456, 1239, 1015, 755.

Mass m/z: 468 (M), 470(M").

Example 222
Preparation of
2-{4-chlorobenzyl)-6-{4-fluoro-3-methylphenyl)-4-({4-

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



6) Preparation of

2-(2-chl orobenzyl ) -6-(4-fl uoro- 3-net hyl phenyl )-4-[3-(4
- met hyl - I - pi perazi nyl ) propyl]-2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(9),

2-(2-chl orobenzyl ) -6-(4-fl ueg 0- 3- et hyl phenyl ) - 4-(3-ne
than esul fonyl oxypropyl)-2H pyri dazi n- 3- one was
reacted to yield the title conmpound as a yellow oil
(yield: 75.9% . 1H NVR(400MHz, CDC13)8: 1.84-1.95(2H,
m, 2.32(3H, brs), 2.33(3H, s); 2.45-2.58(8H|ﬁ,

2, T2 ratiop=9£8 Hz), 3.26(2H, t, J=4.9 5 . 4 ( 2
H. m, 7.40(1H, m, 7.51(1H, s), 7.53-7. 59(2H

| R(ANeatposmr 4= (4686,0r06082y 1447, 493910 1p0 B4me 5yl ey 1
Mass mz: 468(M ), 470(M-) Exanple 227 Preparation of
4-OSQQWPMde@pwmjiﬂﬂﬁi-chlorobenzyl)-6-(4-f|uoro-3-m
et hyl phenyl ) - 2H pyri dazi n-3-one Fol |l owi ng t he

pr ocedigrléonfinExonp | mr @pClye of Example 1(6),

2-(2-chl orobenzyl ) -6-(4-fl uoro-3-nethyl phenyl)-4-(3-ne
¢ hath- flesulbof-gnye iy riopl) —42He phrok dogni rer@-lopd —wasidazin
reacted to yield a crude product. Wthout

perarfd ead # onh Lo tvbagraydecpoad detwewas: e aug gt tedy furd derude
in accordance with the procedure of Exanple 24(2) to
yiedubtt.heWithdwet ponpburalk jas  at ks icghtdkyesmlycdwas reacted
crystalline powder (yield: 43.99%.

further in accordance with the procedure of Example 1(7} to

yield the title compound as a pale yellow crystalline powder

{46.5%) .

Melting point: 219.5-220.5°C

'H NMR(400MHz, CDCl3)d:
2.37(3H, d, J=1.7 Hz), 5.48{(2H, s}, 7.14(1H, dd, J=8.8, 8.8
Hz), 7.35%{2H, ¢, J=%.3 Hz), 7.46(2H, d, J=8.3 Hz},
7.63-7.70{2H, m), 8.62{1H, s}, 13.%0(1H, brs).

TR(KBr} cm™: 1745, 1634, 1561, 1493, 1475, 1245, 806.

2) Preparation of
?2—{d-chlorocbenzyl) -6~ {4-fluoro-3-methylphenyl}-4-hydrox
ymethyl-2H~pyridazin-3-one

Following the procedure cf Example 1(8),

4-carboxy-2- (d-chlorobenzyl)-6-(4-fluoro-3-methylphenyl} -2

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

a slightly-yellow needles (yield: 23.3%).

Melting peint: 157.1-158.3°C



Melting point: 80-85C 1H NMR(400MHz, CDC13)3: 1
.85-1.95 (2H, m , 2.31 (3H, d, J- 1.7 Hz) , 2.74 (2H,
t, J=7.8 Hz), 2.85 (2H, t, J=6.8Hz), 5.54(2H s),
7.04(1H, dd, J=8.8, 8.8 Hz), 7.15-7.24(3H, m,
7.40(1H, m), 7.56(1H, s), 2§758-7.59(2H, m. |R(KBr)
cm 1: 3425, 1652, 1607, 1445, 1238, 1039, 749. WMass
mz: 385(M), 387(M). Exanple 228 Preparation of 277
4- (3-am nopropyl)-2-(2-chl orobenzyl)-6-(4-fl uoro-3-m

et hyl phenyl ) - 2H pyri dazi n- 3-one hydrochl ori de

FolMevii AUt he Proicedur e of Exanpl e 4,

4- (3-am nopropyl)-2-(2-chl orobenzyl)-6-(4-fl uoro- 3- net
hyl2p 35HEHy | § - DHZpyYr Hehzih-73-(@He was T-e&dt€d $hb yi-&Pd1H,
the title compound as a pale brown crystalline powder
(yidel,dI=%5,98) 8 HzNel iyl Zpoi dit T=8631EE5C 144 (2H, d, J=8.3
NVR(400MHz, CD30D)5: 1.98-2.06(2H, m, 2.30(3H, brs),

2. BH()2H7 .b6-3=02 &Hzm) » 3.-60({2H,5%-, J=7. 6 Hz) , 5.56
(2H. s) , 7.10 (1H, dd, J=9. 0, 9. 0 Hz), 7.19(1H

P (K 24m7) :33@2H, hy45.7. UBYAHLSAP, 746F( 39, mt091, 819
7.72(1H, m, 7.94(1H, s). IR(KBr) cml: 3435, 1644,
M602 /445581840, 3040, ) 748. Exanple 229

3} Preparation of
2—{4-chlorobenzyl)-6- {4-fluoro-3-methylphenyl)-4-methan
esul fonyloxymethyl-2H-pyridazin—3-one
Following the procedure of Example 1(9),
2-{4-chlorobenzyl)-6-(4-fluorc-3-methylphenyl)-4-hydroxyme
thyl-2H-pyridazin-3-one was reacted toyield the title compound
as pale vyvellow needles ({yield: B2.1%).
Melting point: 131.8-132.7°C
'H NMR (400MHz, CDCls)d:
2.36(3H, d, J=2.0 Hz), 3.15(3H, s), 5.25(2H, 4, J=1.5 Hz),
5.36(2H, s}, 7.10(1H, dd, F7=9.0, 9.0 Hz), 7.31(2H, d, J=8.3
Hz), 7.42(2H, 4, J=8.3 Hz), 7.55-7.63(2H, m}, 7.76{1lH, s).
IR (KBr) cm™': 1661, 1618, 1352, 1165, 877.
Mass m/z: 436(M"), 438(M").
4) Preparation of
2-{4-chlorobenzyl)-6-(4-fluoro-3-methyiphenyl)-4-{4-met
hyl-l-piperazinyl)methyl-Z2H-pyridazin-3-one

Following the procedure of Example 1({10},



Preparation of

2-[2-(2-chl orophenyl ) et hyl]-6-(4-fl uoro-3-nethyl phen

yl)-4-(4-nmethyl -1-piperazi nyl) net hyl - 2H pyri dazi n- 3-

one 1) Preparation of

2-[2-(2-chl orophenyl ) et hyl J266- (4-f | uor o- 3- et hyl phenyl

) -4-net hoxycar bonyl - 2H pyri dazi n- 3-one Fol |l owi ng t he

procedure of Exanple 1(6),

6- (4-f 1 uor o- 3- net hyl phenyl ) - 4- nethoxycarbonyI-ZFprrid

azin 278 -3-one and 2-(2-chl orophenyl) et hano

fet harielsuidbenar &) ner e - Flercced 18t )y BPePHe tiifieghanesu

conpound as a pale yellow solid (yield: 59.8%. 1H

NVR{A0DIWE Lhgbe2 By Sy r d g3 - o8, was 3Eeedt Lo Jer gt the

Hz), 3.99(3H s), 4.58(2H, t, J=7.3 Hz), 7.05(1H dd,

yigle, cc@wp@uﬂzl)asmqhe N7 (BHreeff es 7(BUR BT ‘45€3 ,%)rr)

8.19(IH, s). 2) Preparation of

Re]2:iqR-rehinor opAényt )&t HYE] - 6- (4- f | uor o- 3- et hyl phenyl

%f - 4- hydr oxynet hyl - 2H pyri dazi n-3-one To a sol ution
NMR (400MHz, CDC13)8:

2-[2-(2-chl orophenyl)ethyl]-6- (4 f 1 uor o- 3- net hyl phenyl

) - &-- %ﬁﬁoxycéf%o%ﬂzﬂ)zﬂ Haiisdazs n- 3- E’)%SPMQGSHQ 3. 1382@H

mrol ) in THE net hanol (2nL/ 1nl), cerlun1élll) chl ori de

hexhhyﬂnéﬂ@)@42§5<ﬂ@,SIJ2b1ﬁﬁéH)dﬂa§=§d ed -8tiz) 15G30 (25,

foll owed by the addition
d, J= 8.3 Hz), 7.43(2H, d, J=8.3 Hz), 7.59(1H, m), 7.62(1H,

dd, J=7.3, 2.0 Hz), 7.71(1H, s).
R(KBr) cm *: 2798, 1655, 1606, 1492, 1235, 1166, 1104.

Mass m/z: 440(MY), 442 (M) .

Example 223
Preparation of
2-{4-chlorobenzyl)-6-{4-flucro-3-methylphenyl)-4-{4-
methyl~l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-({4-chlorobenzyl)-6-(4-fluoro-3-methylphenyl)-4- (4-methyl
—-l-piperazinyl)methyl-2H-pyridazin-3-onewas reactedtoyield
the title compound as a colorless crystalline powder (yield:
88.5%).

Melting point: 246.4-249.7°C (dec.)

H NMR (400MHz, DMSO-dg)8 :



of sodi um borohydride (45 ng, 1.20 nmol ). After
stirred for 10 mnutes, a saturated aqueous sol ution
of anmmoni um chl oride was added to the reaction

m xture, and the m xture was extracted wth ethyl
acetate. The extract was drged over anhydrous sodi um
sul fate, andwas concentrated under reduced pressure.
Further, the concentrate was purified by col um
chromat ography on silica gel [hexane/ethyl acetate
(2/1)] to yield the title conmpound as a pale yellow
syriydl (Stbstance- {34138 .d:s) 113009 (8AH MNVR(-460RBIE2H, brs),
CDC13)S: 279 2.32(3H, d, J=2.0 Hz), 3.32(2H, t, J=7.2
Hz)5 - 24.(88¢ 2M, .30 (38742, S 04 %6 ORI, T5)42 (HES( 1H, 'dd -
J=9.2, 9.2 Hz), 7.13-7.23(3H, m, 7.36(1H, nm,

7. 4R-7 748G 2H1, njd, TH2ELHZ - 2dHz =18 34, 3) -

Preparati on of

PR [$B12-avhl orléHeny k) et hy$95 6- (4- f | uor o- 3- met hyl phenyl
) -4-nmet hanesul f onyl oxynet hyl - 2H- pyri dazi n- 3- one

Fotd owizrg AReMpr.odddure) of Exanple 1(9),

2-[2-(2-chl orophenyl)ethyl]-6-(4-fluoro-3-nethyl phenyl
) -4- hydroxynet hyl - 2H pyri dazi n-3-one was reacted to
yield the title conmpound as a pale yellow syrup
Tyaradic 226. 1% . 'H NVR(400MHz, CDC13)S: 2.33(3H, d
J=1.8 Hz), 3.16(3H, s), 3.31(2H, t, J=7.2 Hz),

4. 55( HHeperadign2eiz), 5.26(2H, d, J=1.4 Hz), 7.06(1H
dd, J=9.2, 9.2Hz), 7.14-7.21(3H,m, 7.37(1H m,
7_40-2f4262hﬂorobenzyl)—6—(4—fluoro—3—methylphenyl)—4w(4~

methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
4-carboxy-2-(2-chlorobenzyl)-6-{4-fluoro-3-methylphenyl
) —2H-pyridazin-3-cne
Following the procedure of Example 1(6),
6-(4-fluoro-3-methylphenyl) -4-methoxycarbonyl-2H-pyridazin
-3-one and 2-chleorcbenzyl chloride were reacted toyielda crude
product. Without purification, the crude product was reacted
further in accordance with the prccedure of Example 1(7) to
yield the title compound as pale yellow needles (76.4%).
Melting point: 185.1-185.9°C
'H NMR (400MHz, CDCl3)d:
2.34(3H, s), 5.67(2H, s), 7.10(1H, dd, J=8.8, 8.8 Hz},
7.25-7.3%(3H, m), 7.46(1H, m), 7.62{1H, m), 7.65(1H, d, J=7.3

Hz), 8.66(1H, s}, 13.92(1H, s).



m, 7.72(1H, t, J=1.8 Hz). 4) Preparation of
2-[2-(2-chl orophenyl)ethyl]-6-(4-fluoro-3-nethyl phenyl
)

-4-(4-net hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of ¢kxanple 1(10),

2-[2-(2-chl orophenyl ) et hyl]-6-(4-fl uoro-3-nethyl phenyl
) - 4- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one was
reacted to yield the title conpound as a pale yell ow
syrup (yield: 61.29% . 1H NVR(400mMHz, CDC13)8: 280
PRFB6HNS) 1752,4652867136H, 72, 323%-(2H, t, J=7.3
Hz) , 3.57 (2H, d, J=1.2 Hz), 4.53(2H, t, J=7.3 Hz),
Tz 05 (A4 : dd2 (329, 74 @8- Hz), 7.13-7.24(3H, m,
7.36(1H, m), 7.42-7.47(2H, m, 7.70(1H, s). IR(Neat)
embrepEg53 100606, 1504, 1284, 1238, 1116. Exanple 230
Preparati on of

2- [22-(R4<bhb orlophmenlyil-)oet My K| w6 x ¢ 43 fiaidroL8emgl hy # phehr ox
yl)-4-(4-nethyl -1-pi perazi nyl ) nmet hyl - 2H pyri dazi n- 3-
onenk)hPr epar @y ¥ iote 2gfn - 3-one

4- car boxy- 2-[ 2- (4-chl orophenyl ) et hyl ] -6-(4-fl uoro- 3-ne
t hyliphépylihy 2thyriatezivre3 oonBxFablowi i¥g -t he
procedure of Exanple 1(6),

6= ateHdnyo2o- 3= ret dyd eyl 64 - et hexyeat msriply12Repy | o2
azin

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

pale vellow needles (yield: 21.3%}.
Melting point: 149.0-149.7°C

H NMR (400MHz, CDCls3)8:

2.32{(3H, 4, F=1.7 Hz), 4.73(2H, d, J=1.2 Hz), 5.55(2H, s},
7.06(1H, dd, J=8.8, 8.8 Hz), 7.15-7.2¢(3H, m), 7.40(1H, m),
7.57(1H, m), 7.€62({1H, 4d, J=7.3, 2.2 Hz), 7.73(1H, ©, J=1.2
Hz) .

IR(KBr) cm': 3409, 1668, 1652, 1506, 1446, 1241.

Mass m/z: 358(M"), 360(M").

3) Preparation of
2-({2-chlorobenzyl)-6-{4-fluoro-3-methylphenyl)-4-methan
esulfonyloxymethyl~2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(2-chlorobenzyl)-6- (4-flucro-3-methylphenyl)-4-hydroxyme
thyl-2H-pyridazin-3-one was reacted to yield the title compound

as slightly-yellow needles (yield: 82.1%).



-3-one and 2-(4-chl orophenyl) ethanol nethanesul fonate
were reacted to yield a crude product. Wthout
purification, the crude product was reacted further

in accordance with the procedure of Exanple 1 (7) to
yield the title conpound as7a pale yellow solid
(yield: 56.30). 1H NVR(400MHz, CDC13)S:. 2.36(3H, d,
J=1.8 Hz), 3.20(2H, t, J=7.4 Hz), 4.60(2H, t, J=7.4
Hz), 7.11(1H, dd, J=8.2, 8.2 Hz), 7.17(2H, d, J=8.4
281 Hz), 7.22-7.31(2H, m), 7.49-7.55(2H, n), 8.59(1H,
By rtid)o Preeparatédn30f43.0°C

2-[2-(4-chl orophenyl)ethyl]-6-(4-fl uoro-3-nethyl phenyl
Y NMe{ Ay dvexy netdiyl 8 2H pyri dazi n- 3-one  Fol | owi ng t he
procedure of Exanple 1(8),

4- CaBBdR{, 24 [ Z={47 chd)or Gphenyk) et hyb] 2B {H- £l ubt o-3Hre
thyl phenyl)-2H pyridazi n-3-one was reacted to yield

t hé .Gist(PE, Wonpolihtltasda, palte Syl 1% bi 17 -Lyirél 48 (35, m),
37.2% . 1H NMR(400MHz, CDC13)6: 2.34(3H, d, J=2.0 Hz),
3. TA@E2KIHE pu IT754 (HE) m) 474P02H1, 0g, JF2Z734PzY Hz4, TOE2HLE,
s), 7.07(1H, dd, J=9.2, 9.2Hz), 7.18(2H, d, J-8.4 Hz)
, #J26 (2H, d, J=8.4 Hz) , 7.45-7.51 (2H, m) , 7.63
(1H, t, J=1.2 Hz). 3) Preparation of

R (KBr()4cohl:ol 6pherydltet AYLP - 6L f Lu6F0- Biifet hyl phenyl
) -4-net hanesul f onyl oxynet hyl- 2H pyri daz in-3-one
Mass m/z: 436 (M'), 438 (M").

4) Preparation of
2-{2-chlorobenzyl) ~6-(4-flucrc-3-methylphenyl)-4-{4d-met
hyl-l-piperazinyl)methyl-Z2H~-pyridazin-3-one
Following the procedure of Example 1(10),
2-{(2-chlorobenzyl}-6-{4-fluoro-3-methylphenyl)-4-methanesu
lfonyloxymethyl-2H-pyridazin-3-one was reacted to yileld the
title compound as pale yellow needles (yield: 53.4%).
Meiting point: 149.7-150.%°C
'H NMR (400MHz, CDCl3)3:
2.33(3H, d, J=1.7Hz), 2.38{(3H, s), 2.61(4H, brs), 2.68{4H,
brs}, 3.61(24,d, J=1.5H=z), 5.55(2H, s), 7.06(1H, dd, J=8.8,
8.8Hz), 7.17-7.26{3H, m), 7.41(1H, m), 7.56(1H, m), 7.62{1H,
dd, J=7.1, 2.0 Hz), 7.77(lH, s).
TR(KBr) cml: 2792, 1659, 1618, 1611, 1504, 1285, 1237, 1170.

Mass m/z: 440 (MY), 442(M").



Fol | owi ng the procedure of Exanple 1(9),

2-[2-(4-chl orophenyl ) et hyl]-6-(4-fl uoro-3-nethyl phenyl
) -4- hydroxynet hyl - 2H pyri dazi n- 3-one was reacted to
yield the title conpound as a pale yellow solid
(yield: 34.0%. 1H NVR(400M#&, CDC13)6: 2.35(3H, d,
J=1.9 Hz), 3.11-3.17(5H, m, 4.48(2H, t, J=7.3 Hz),
5.26(2H, d, J=1.5 Hz), 7.08(1H, dd, J=9.3, 9.3 Hz),
7.17(2H, d, J=8.3 Hz), 7.24-7.29(2H, m), 7.44-7.53(2H,
m, 282 7.73(1H t, J=1.2 Hz). 4) Preparation of
2xqnile4 2€hl or ophenyl ) et hyl ] - 6- (4-fl uor o- 3- met hyl phenyl

)
- 4- (4+mephydticmpiqler azi nyl ) met hyl - 2H pyri dazi n- 3- one
Follomnng the procedure of Exanple 1(10),
2- [ 2- R4 ehtblopHamdy)letiyl(f= Bl%qrqﬁimmﬂtaiﬁﬁﬁﬁylbh%th
) -4- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one was
r eact edthpl-imlnk tdrd nvilt hetkphpdiniy rdsiag ieoPopless
crystalline powder (yield: 45.2%. Melting point:
113- 134G8ydieLINMR(I4B0MHz, CDC13)S: 2.32 (3H, s) , 2.35
(3H, d, J=2. 0 Hz) , 2.45-2.66 (84 m , 3.13 (2H, t,
J=7. 6 FEz ) ouwBnS HIZHprpcedute JoHARampI46(¢2H, t, J=7.6
Hz), 7.08(IH dd, J=8.5, 8.5 Hz), 7.18(2H, d, J=8.3
Hz)2,-ch1024bF2 28 2+ - ()L 1Roa6= 77O 2R Phey LT -70(AHpethyl
J=1.4 Hz). IR(KBr) cm 1654, 1613, 1505, 1285, 1242,
~ﬂ1@ﬁperi23nyl)methyl—2H—pyridazin—3—onewasreactedtoyield
the title compound as a slightly-yellow crystalline powder
(yvield: 78.1%) .
Melting point: 121-202°C (dec.)
'H NMR({400MHz, CDs0D)& :
2.31(3H, d, J=1.7 Hz), 3.01(3H, s), 3.68(8H, brs), 4.40{2H,
s), 5.57(2H, s), 7.12(1H, dd, J=8.8, 8.8 Hz), 7.27-7.35(3H,
m), 7.46 (14, m), 7.72(1H, m), 7.77 (14, d, J=7.1Hz)}, 8.40(1H,
s).

IR{KBr) cm ': 1656, 1612, 1504, 1446, 1128.

Mass m/z: 440(M"), 442 (M").

Example 226
Preparation of
2- (2-chlorobenzyl}—6-{4-fluoro-3-methylphenyl) -4-[3-
(d-methyl-1-piperazinyl)propyl] -2H-pyridazin-3-one

1) Preparation of



Exanpl e 231 Preparation of

2- (2, 6-di chl orobenzyl)-6-(4-fl uoro-3-net hyl phenyl)-4
-(4-met hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3-one 1)
Preparation of

4- car boxy- 2- (2, 6-di chl or obenzyl )-6-(4-fl uoro-3-nethylp
h 283 enyl)-2H pyridazi n-3-one Foll ow ng the
procedure of Exanple 1(6),

6- (4-f 1 uoro- 3- net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
azin -3-one and 2, 6-di chl orobenzyl brom de were

r edctaguepe el of - @ crdgecprogvkt - S Wi Hdypro-3-methylph
purification, the crude product was reacted further

i n c@yeordineer wati e opfocedure of Exanple 1 (7) to
yield the title conpound as a pale yell ow solid

(90. 3%pP ! 1 oWl NVR{IFOOMAESSBPEL 8 SEx g (<3H,(1d; J=1.8

Hz) , 5.81 (2H, s) , 7.03 (1H, dd, J=8. 8, 8. 8 Hz)
2-{-crd oropenz i) - gl 4 J2gogo-3-pethyl gy I g 4 py dpyxyme
8.62(1H, S). 2) Preparation of _ .

thyl2- Bl-givehHor bebzy9 vs {42¢¢fbF ov3e ki thgItaké A O PEuARd
y droxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng t he
iﬁ(ﬁﬁﬂﬁ@ﬁéYOWeE&@Wﬂﬂﬁﬁqmﬁﬂ,(yi91d: 46.2%) .

4- car boxy- 2- (2, 6-di chl orobenzyl )-6-(4-fluoro-3-nethylp
eyl ngl pod 2Ek pyt 3-deElZi°A- 3- one was reacted to yield the
title conpound as a pale yellow solid (yield: 46.1%.
'H NMR (400MHz, CDCl3)86 :

2.33(3H, d, J=2.0H=z), 4.50(2H, d, J=0.98 Hz}, 5.75(2H, s),
7.07(1H, dd, J=8.8, 8.8 Hz), 7.21-7.25(3H, m), 7.42(1H, m},
7.51-7.61(2H,m), 7.83(1H, t, J=0.98 Hz).
Z2) Preparation of
2-(2-chlorobenzyl)-4-[2,2-di (tert-butoxycarbonyl)ethyl]
-6-(4-fluoro-3-methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 211 (2),
4-bromomethyl-2-(2-chlorobenzyl)-6-(4-fluoro-3-methylpheny
1) -2H-pyridazin-3-one was reacted to yield the title compound
as a yellow o0il (yield: 88.4%).
'H NMR{(400MHz, CDCl3)8:
1.41{18H, s), 2.31(3H, d, J=1.7 Hz), 3.14{2H, 4, J=7.8 Hz),
3.87{1H, t, J=7.8 Hz), 5.54{(2H, s}, 7.04(1H, dd, J=8.8, 8.8
Hz), 7.14-7.24(3H, m), 7.40(1H, m), 7.48-7.56(2H, m),
7.57{(1H, s).

3} Preparation of



1H NVR(400MHz, CDC13)S: 2.26(3H, d, J=1.7 Hz),

4.74(2H, s), 5.70(2H, s), 6.98(1H, dd, J=9. 0, 9. O
Hz) , 7.25 (1H, dd, J=8. 6, 7. 3 Hz) , 7.32-7.45 (4H,
m, 7.66(1H, s). 3) Preparation of

2- (2, 6-dichl orobenzyl ) -6- (474! uor o- 3- met hyl phenyl ) - 4-m
e 284 thanesul fonyl oxynet hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(9),

2- (2, 6-dichl orobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4-h
ydro xynethyl -2H yrlda2|n 3-one was reacted to yleld
t hett |2r|cerb@z§n%h s @-palergetron sdltid -Eyrergr 3-met
78.9% . 1H NNR(4OON+E CDC13)8: 2.27(3H, d, J=1.7 Hz),
3. IB(I3Heng) ) %Hfagﬁ(lzzirqla@n-ﬁ 2 Hz), 5. 69(2H a),
6.99(1H, dd, J=8.8, 8.8 Hz), 726(1H, m,

7. 34- f044(041Hngrr}he 7pf/t5?(eIiHret OfJE>laIZlP1r&)2114()3
Preparati on of

2= (2, @ ldizoheoesben?yld - B4 LErobpt S vt WA PR LY L 4= ¢~
4 -methyl-I-piperazinyl)methyl-2H pyri dazi n- 3- one

Fot £ owiawg 3t-he tpy beleetur i@ Gfl-Eyaaphein{Idone was reacted to
2- (2, 6-di chl orobenzyl) - 6- (4-fl uoro- 3-met hyl phenyl ) - 4 m
eihed Uhesilifonytoxgameichyb- 2 pyrd 0 @PWAS3- ones Wikis 2° -
reacted to yield the title conmpound as a colorless

oF yeRdKD DMz poviddrs) fyi el d:  69.4% . Melting point:

150- 152C
2.31(3H, d, J=1.7 Hz), 2.81(2H, t, J=6.8 Hz), 2.98(2H, t,

J=6.8 Hz), 5.55(2H, s), 7.05(1H, dd, J=%2.0, 9.0 Hz),
7.16-7.25(3H, m), 7.41{(1IH, m}, 7.50—7.57(2H, m), 7.5%9(1H,
s).

4} Preparation of
2-{2-chlorobenzyl)-6-(4-fiuvoro-3-methylphenyl)-4-(3-hyd
roxypropyl)-2H-pyridazin-3-one

Following the procedure of Example 1(8),

- (2-carboxyethyl)-2-(2~chlorcbenzyl}-6-{4-fluoro-3-methyl
phenyl)-2H-pyridazin-3-one was reacted toc yield the title
compound as a pale yellow cil (yield: 77.2%).

'H NMR(400MHz, CDCl3)d:
1.88-1.95(2H, m), 2.32(3H, d, J=1.5Hz), 2.82(2H, t, J=7.1
Hz), 3.63(2H, &, J=6.8 Hz), 5.56(2H. s), 7.05(1H, dd, J=8.8,
8.8 Hz), 7.25-7.28(3H, m), 7.41{1H, m), 7.55-7.60(2H, m),
7.56(1H, s).

5) Preparation of



1H NVR(400MHz, CDC13)6: 2.27 (3H, d, J=1. 8 Hz) , 2.33
(3H, s) , 2.45-2.67 (84 m , 3.62 (2H, d, J=1.4 Hz)

, 5.69 (2H, s ) , 6.99 (1H, dd, J=9.0, 9.0 Hz) , 7.23
(1H, dd, J=8.6, 7.4 Hz), 7.34-7.44(4H n), 7.73(1H
s). IR(KBr) cm1: 1658, 16%95 1505, 1437, 1238, 1168.
285 Exanple 232 Preparation of

2- (2, 6-dichl orobenzyl)-6-(4-fl uoro-3-nethyl phenyl)-4

- (1- pi perazi nyl ) nmet hyl - 2H pyri dazi n- 3-one 1)
Prepar ati on of

4- (4 Perblbupbxyear bomylé-iflppper azishy 1) dehyit) 24 ¢ 23 6iF
[

chlioreised £phy lex(RrdawidraH3prEt Byt PheimAne- 2H pyri dazi n
- 3-one Follow ng the procedure of Exanple 1(10),

2- (2, 6dilehlioe obenzyd 9cBlyr4- PEUBKrOLBLeret (l-phenyl ) - 4-m
et ha nesul fonyl oxynet hyl - 2H pyri dazi n- 3- one and
Refi=dutolcbenzpil per ari TidcmsoRynat ey Weten ¥ leadrdd -#pdrox
yield the title conpound as a yellow oil (yield:
90 @9 L) —PH-NVRE400MHZ3 - CBCIRP8redcuFE o wield the title
2.26(3H,s), 2.53(4H, t, J=4.9 Hz), 3.50((4H, t, J=4.9
RO BB BE2H, vs) 108, 6O 20yiegyd: 6798%1H, dd, J=8.8,

8.8 Hz), 7.23(1H, dd, J=8.5, 7.3 Hz), 7.35-7.43(4H,

Y NMRTAPSEEH, ©)C1s2P :Preparation of

2.14-2.21(2H, m), 2.32(3H, d, IJ=1.7 Hz), 2.81(2H, t, J=7.1
Hz), 3.02(3H, s), 4.30(2H, &, J=6.1Hz), 5.54(2H. s), 7.05(1H,
dd, J=8.8, 8.8 Hz)}, 7.17-7.25(3H, m), 7.41{(1H, m),
7.53-7.62(2H, m), 7.58{1H, s5).

6) Preparation of
2-(2~-chlorobenzyl) —6- (4-fluoro-3-methylphenyl)-4-[3-(4-
methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-{2-chlorobenzyl)-6-{4-fluoro-3-methylphenyl)-4-{3-methan
esul fonyloxypropyl!-2H-pyridazin-3-one was reacted to yield

the title compound as a yellow oil (yield: 75.9%).

'H NMR (400MHz, CDCl3):
1.84-1.95(2H, m), 2.32(3H, brs), 2.33(3H, s),
2.45-2.58(8H,m), 2.70(2H, t, J=7.8 Hz}, 3.26(2H, t, J=4.9
Ez), 5.54(2H. s), 7.05{(1H, dd, J=6.8, 8.8Hz), 7.15-7.23(3H,
m), 7.40(1H, m), 7.51(1#, s}, 7.53-7.59(2H, m).

TR (Neat) cm*: 1655, 1608, 1447, 1239, 1014, 754.



2- (2, 6-dichl orobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4-(
1 -piperazinyl)nethyl-2H pyridazi n-3-one Fol | ow ng

t he procedure of Exanple 20,

4- (4-tert-butoxycarbonyl -I-piperazinyl)nmethyl-2-(2,6-d
i chl 276

or obenzyl ) -6-(4-fl uoro-3-net hyl phenyl ) - 2H pyri dazi n- 3-
one 286 was reacted to yield the title conmpound as a
col orl ess anorphous powder (yield: 84.6%. 1H

NVR( 400MHz, CIKHS)S 2.27(3H, d, J=1.7 Hz),
@agaxmhso@éﬁ My, PI098(4H, t, J=4.6 Hz) , 3.59 (2H

d, J=1.2 Hz) , 5.69 (2H, s) , 6.99 (1H, dd, J=8.8,

8.8 Hz), 7.24(1H, m), 7.35-7.44(4H, m, 7.76(1H, s).
IR(KBr) cm1: 1652, 1606, 1504, 1438, 1239, 1119.
Examiple 2233 Prepar ati on of

4- am nomet hyl - 2- (2, 6-di chl or obenzyl )-6-(4-fl uoro-3-m
et hyl phempkpt2pk p9¥i dazi n-3-one Fol | owi ng t he
procedure of Exanple 24(1),

2- (2, 8-dichinérobepyl )~2%6- @4sﬁﬂe@@1@e132yﬂe)ﬁﬁz1 Phénypyozim
et ha nesul fonyl oxynet hyl - 2H pyri dazi n- 3- one was

r eact ed-ntvd pheel d) - Al urvirdelagisddcene W t hout
purification, the crude product was reacted further

i n accordaméeowiid pivcgsrgeedlr Bxofo Bxaifplle  24(2) to
yield the title conmpound as a yellow brown crystalline
pomterhlopiobled zy 12 7944 - TN ONNRBA0O ML PIGDGL3) 6 - ( 3S—methan

esulfonyloxypropyl)-2H-pyridazin-3-one was reacted to yield
a crude product. Without purification, the crude product was
reacted further in accordance with the procedure of Example
242} to yield the title compound as a slightly-yellow
crystalline powder (yield: 43.9%).
Melting point: 80-85°C
'H NMR (400MHz, CDCl3)5:
1.85-1.95{2H, m}), 2.31(3H, d, J=1.7Hz), 2.74{2H, &, J=7.8
Hz), 2.85(2H, t, J=6.8Hz), 5.54(2H. s}, 7.04 (1H, dd, J=8.8,
8.8 Hz), 7.15-7.24(3H, m), 7.40(1H, m), 7.56{(1H, s},
7.58-7.59{(2H, m).
IR(KBr) cm™?: 3425, 1652, 1607, 1445, 1238, 1039, 749.

Mass m/z: 385(M'), 387 (M").

Example 228

Preparation of



J=2.569 (2H s) , 6.97 (1H, dd, J=9.0, 9.0 Hz)
, 7.24 (1H, dd, J=8.5, 7.3 Hz), 7.34-7.45(4H m,
7.70(1H, s). IR(KBr) cm1: 3362, 1643, 1598, 1504,
1438, 1238, 1121. 287 Exanple 234 Preparation of
2-[3-(2, 6-di chl orophenyl ) peopyl ] -6-(4-fl uoro- 3-net hy
| phenyl) - 4- (4-nmet hyl -1 - pi perazi nyl) net hyl - 2H pyri daz
in-3-one 1) Preparation of
4- car boxy-2-[ 3-(2, 6-di chl orophenyl ) propyl ]-6-(4-fluoro
- 3-nmet hyl phenyl) - ZFprrldaZ|n 3-one Follomnn% t he
pr ocedur(e-ehlExappel T E6)( 2 chlorobenzyl) luoro—3—m
6- (4-fl uoro- 3-net hyl phenyl ) - 4- met hoxycar bonyl - 2H pyri d
azin et3ydnkemnd Eﬁ(Zwﬁidﬁ@hhoﬁU@M%ﬁykyimhépébﬁﬁol
nmet hanesul fonate were reacted to yield a crude
pr odudlellownhotte mudckideati oh, Exdecler dde product was
reacted further in accordance with the procedure of
Exahpire npe7Pry o) yiel - diierobenkel componfd vagscaspatery lp
yellow solid (yield: 89.8%. 1H NVR(400MHz, CDC13) 3:
2222 282 02H car )n-3-Dne Fap fedcked Wy vieddothp)title
3.03-3.08(2H, m, J=7., T7.64-7. 72(2H n,
SrE3(Ubi, as)agxﬂuﬂZ@an s¥vs1llFEreparatidn! weld: 55.93).

Melting peoint: 161-165°C

'y NMR (400MHz, CD50D)§ :

1.98-2.06(2H, m), 2.30(3H, brs), 2.77(2E, t, J=7.8 Hz),
3.00(2H, t, J=7.6 Hz), 5.56(2H. s), 7.10(1H, dd, J=9.0, 9.0
Hz), 7.19(1H, m), 7.24-7.33(2H, m}, 7.45(1H, m), 7.67 (1A
my, 7.72(1H, m), 7.94(lH, s).

IR(KBr) cm™*: 3435, 1644, 1602, 1445, 1240, 1040, 748.

Example 229
Preparation of
2—-[2-(2-chlorcphenyl)ethyl]-6-(4-fluoro-3-methylphen
vl)-4-(4-methyl-i-piperazinyl)methyl-2H-pyridazin-3-
one
1} Preparation of
2-[2-(2~-chlorcphenyl)ethyl]-é-(4-fluoro-3-methylphenyl)
-4-methoxycarbonyl-2H-pyridazin-3-one
Following the procedure cof Example 1(6),

6- (4-fluoro-3-methylphenyl) -4-methoxycarbonyl-ZH-pyridazin



2-[3-(2, 6-di chl orophenyl ) propyl]-6-(4-fluoro-3-nethylp
h enyl)-4-hydroxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng
the procedure of Exanple 1(8), 288
4- car boxy-2-[ 3-(2, 6-di chl orophenyl ) propyl ]-6-(4-fluoro
-3-m ethyl phenyl) -2H pyrewazi n-3-one was reacted to
yield the title conpound as a pale yellow syrup
(yield: 31.9%. 1H NVR(400MHz, CDC13)6: 2.14-2.24(2H,
m, 2.35(3H d, J=1.8 Hz), 3.00-3.06(2H m, 4 . 38
2H,t, J=7.0Hz ), 4.72(2H, d, J=1.5 Hz),
A-ONe7 2pg( 2H(2- ¢ LoTPEPBNT 18 RRN0 lyne thaspsplEOUBHE WHLe
3) Preparation of
e cge0ot oy idi Icht ot epheny e wpyid e galayel bor 603 gt kgl p:
h enyl)-4-nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
Fold%dwi ng the procedure of Exanple 1(9),
2 [ 3- (2, 6-di chl orophenyl ) propyl]-6-(4-fluoro-3-nmethylp
ey (49 OMHE hydiCdxyéret hyl - 2H pyri dazi n- 3- one was
reactedtoyieldthe title conpound as a pale yellow
SyRupZ(yield: 2538¢8H, 1H NWR(A00NHz 3-6BCIB) S/ 4-58 (2H
2.14-2.23(2H, m, 2.36(3H, d, J=1.8 Hz), 2.94-3. OS%ZH
m t, 3173 3K .s)/,- 04.(38( 244!, tJ~8J§7 8- ?123)‘2 5.7280@2H; 2
J=l .4 Hz), 7.02-7.12(2H, m, 7.23-7.27(2H, m,
7.@717?6©{iﬂ14%ﬁiﬂf m)76§1¥9(1ﬂ,.ﬁ51.4 Hz). 4)
Preparati on of
- F3epretdeehtfor ophenyl ) propyl ] -6- (4-fl uoro- 3-net hyl p
h

2-[2-(2-chlorophenyl)ethyl]-6-(4-fluorc-3-methyliphenyl)
-d-hydroxymethyl-2H-pyridazin-3-one
To & solution of

2-[2-{2-chlorophenyl)ethyl] -6~ (4-fluoro-2-methylphenyl)-4-
methoxycarbonyl-2H-pyridazin-3-one (480 mg, 1.20 mmol) in
THF /methancl {2mL/1mL), cerium(III} chloride hexahydrate (425
mg, 1.20 mmol) was added at -15°C, followed by the addition
of sodium borohydride (45 mg, 1.20 mmol). After stirred for
10 minutes, a saturated agueous sclution of ammeonium chleride
was added te the reactionmixture, and themixture was extracted
withethyl acetate. Theextractwasdriedover anhydrous sodium
sulfate, andwas concentrated under reducedpressure. Further,
the concentrate was purified by column chromatcgraghy on silica
gel {hexane/ethyl acetate (2/1)] to yield the title compound

as a pale yellow syrupy substance (yield: 11.0%}.

'H NMR(40CMHz, CDCl3)d :



enyl)-4-(4-nmethyl -1 -pi perazi nyl ) net hyl - 2H pyri dazi n- 3-
o ne Followi ng the procedure of Exanple 1(10), 289
2-[3-(2, 6-di chl orophenyl ) propyl]-6-(4-fluoro-3-nethylp
heny 1)-4-net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
was reacted to yield the tr$le conpound as a pale
yell ow syrup (yield: 49.7%. 1H NVR(400MHz, CDC13)6:
2.13-2.22(2H, m, 2.33(3H, s), 2.36(3H d, J=1.8 Hz),
2.45-2.67(8H, m, 2.99-3.05(2H, m, 3. 58(2H d, J=1.4
Hz), 4.37(2H, t, J=7.0 Hz 7.02-7.12(2H,
7.2337.(35¢ 24, F.-0 Hrbo(ARZ W, 7 65(LH, HAY 47 TBERH,
s). IR(Neat) cm-1: 1653, 1607, 1504, 1436, 1238.
ExaTr—ral B35, P bt 6 of -05 (11, dd, J=9.2, 3.2 th
2-(3,4-difluorobenzy I% 6- (4-fl uoro-3-net hyl phenyl) -

- (4- ﬁérHyP3K3%Aﬁéna2r @[%%mﬁ%yl72$¥b&f¥ﬂéﬂvﬁﬂBA€né2 i,
Preparation of
4- gar BokyPL 2513, 4- di f 1 uor obenzyl ) - 6- (4-f 1 uor o- 3-net hyl p
h enyl)-2H pyridazin-3-one Foll owi ng the procedure of
BExanhpiceraceyn of

6- (4-f 1l uor o- 3- net hyl phenyl ) - 4- net hoxycar bonyl - ZFprrld
azien [2= 32 oplel arpblerg-ldiethiwbdt obezyll ushilcoPr Betekheny 1)
reacted to yield a crude product. Wthout
puridfiebbdom ulevdogdeephpdued-mesidazin-3-one

Following the procedure of Example 1(9},
2-[2-{2-chlorophenyl)ethyl}-6-{4-fluorc-3-methylphenyl) -4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as a pale yellow syrup (yield: 86.1%).

'H NMR (400MHz, CDCl;)&:
2.33{(3H, d, J=1.8 Hz), 3.16(3H, s}, 3.31(2H, t, J=7.2 Hz),
4.55(2H, t, J=7.2 Bz}, 5.26(2H, d, J=1.4 Hz}, 7.06(1H, dd,
J=9.2, 9.2Hz), 7.14-7.21(3E, m}, 7.37(1H, m), 7.40-7,47 (2H,
m), 7.72{1H, t, J=1.8 Hz).

4) Preparation otf
2-[2-({2-chlorophenyl)ethyl] -6~ (4~flucro-3-methyiphenyl)
-4-{4d-methyl-1l-piperazinylimethyl-2H-pyridazin-3-one

Following the procedurse of Example 1(10),
2-[2-{2-chlorophenyl)ethyl]-6-(4-fluoro~3-methylphenyl)-4-
methanesul fonyloxymethyl-2H-pyridazin-3-one was reacted to
yvield the title compound as a pale yellow syrup (yield: 61.2%).

'H NMR (400MHz, CDC13)8:



reacted further in accordance with the procedure of
Exanple 1 (7) to yield the title conpound as a pale
yellow solid (66.7% . 290 1H NVR(400MHz, CDC13)6:
2.36(3H, d, J=2.0Hz), 5.43 (2H, s) , 7.09-7.20(2H, m
7.25(1H, m, 7.34(1H, n),ogp 60-7.68(2H, n), 8.61(1H,
s). 2) Preparation of

2-(3,4-difluorobenzyl)-6-(4-fl uoro-3-nmnethyl phenyl)-4-h
y droxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(8),

4- caBBoxy- 25 ( 3, 46dRf fUDTTDbeNzY} 31 62H .48 f Padr &H3) mét Ay F§H.
heny 1) -2H pyridazin-3-one was reacted to yield the
titl esebnpound 4as3azpal e, yE1.6wHgoli d. (yill.d<dd40J859 3,
1H NVMR(400MHz, CDC13)S: 2.33(3H, d, J= 2.0 Hz),

4. 69(62H;) d;7.132722HeYH, BI31T 285 (), m)6. D847 AL A(2ZHE, n\}
7.21(1H, m, 7.30(1H m, 7.53-7.62(2H, m, 7.67(1H,
S)7.3) (Paeparati on of
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4-m
= (NMehanesul'f:ongbdx yh& dhy | 1-524, pyeBdazi 238~ drid 6ol | owi ng
t he procedure of Exanple 1(9),
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4-h
ydro xynethyl - 2H pyri dazi n- 3-one was reacted to yield
H:faeptiet b0 conpound as a pale yellow solid (yield:
58.1% . 1H NMR(400MHz, CDC13)6:

Preparation of
2-[2~({4-chlorophenyl)ethyl]-6- {4-fluoro-3-methylphen
yl) -4~ (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-
one
1) Preparation of
d-carboxy-2-[2- (4-chlorophenyl)ethyl]-6-(4-fluoro-3-met
hylphenyl)-2H-pyridazin-3-one
Folleowing the procedure of Example 1(6),
6- (4~fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-pyridazin
-3-one and 2-(4-chlorophenyl)ethanol methanesulfonate were
reacted to yield a crude product. Without purification, the
crude product was reacted further in accordance with the
procedure of Example 1(7} to yield the title compound as a pale
yeilow scolid (yield: 56.3%).
'"H NMR{400MHz, CDCl3)&:
2.36(3H, d, J=1.8 Hz}, 3.20(2H, t, J=7.4 Hz), 4.60(2H, t,

J=7.4 Hz), 7.11{(1H, &d, J=8.2, 8.2 Hz), 7.17{(2H, d, J=8.4



2.34(3H, d, J=1.7 Hz), 3.13(3H, s), 5.24(2H, d, J=1.2
Hz), 5.31(2H, s), 7.05-7.15(2H, m, 7.22(1H m,
7.30(1H, m, 291 7.54-7.62(2H, m, 7.75(1H, s). 4)
Preparation of
2-(3,4-difluorobenzyl)-6-(4sf! uoro-3-nethyl phenyl)-4-(
4 -methyl-I|-piperazinyl)nethyl -2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4-m
et ha nesul fonyl oxynet hyl - 2H pyri dazi n- 3- one was
redicted7t 22y7 edd{ 2, helt i U1 é9cdnpolditd ag -adpabPélyeldiow
anor phous powder (yield: 70.6%. 1H NVR(400MHz,

DG F)Bira2ion3o ( 3 H, s ), 2. 36 ( 3 H, d J=1
.5 Hz) , 2.45-2.70(8H, n), 3.56(2H, d, J=1.3 Hz),

5. 32([12H, 4 3¥h 1 Tr @hehylS 2Ry 1y 6 - 74 -23(ubio-Ay me thzy Baierny 1)
m, 7.57(1H, m, 7.63(1H, m, 7.75(1H, s). Exanple
236 1Phgpavatmorhyof-2H-pyridazin-3-one
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4

- (4- mevhybwkapi per azicveldemet byl E24kphar i1dd2i-n- 3- one

di hydrochl ori de Followi ng the procedure of Exanple 4,
P~ dB;bxgi-PHudr obenzyd Jordeh4Lf by bl 36-net-Hlluskienyieghyl
4-me  thyl-I-piperazinyl)nethyl-2H pyridazi n-3-one was
pleaotied 2He pyyi @b i t-he- drit e scorpoundl & vaedol shkesstle
crystal l i ne powder

compound as a pale yellow oil (yield: 37.2%).

'H NMR (400MHz, CDCl3)d:
2.34(3H, d, J=2.0 HEz), 3.14(2H, t, J=7.4 Hz), 4.47(2H, t,
J=7.4Hz), 4.70(2H, s}, 7.07(1H, dd, J=9.2, 9.2 Hz), 7.18(24,
d, J=8.4Hz), 7.26(24,d, J=8.4Hz), 7.45-7.51(2H, m}, 7.63 (14,
t, J=1.2 H=z).

3) Preparation of
2-[2-(4-chlorophenyl)ethyl]-6-(4-flucro-3-methylphenyl)
-4-methanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-[2-(4-chlorophenyl)ethyl]-6-(4~fluoro-3-methylphenyl)-4-
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the

title compound as a pale yellow solid (yield: 34.0%).

'H NMR (400MHz, CDCl3)8:
2.35(3H, d, J=1.9 Hz}, 3.11-3.17(5H, m), 4.48(2H, t, J=7.3
Hz), $5.26(2H, d, J=1.5 Hz), 7.08(1H, dd, J=9.3, 9.3 Hz),

7.17(2H, d, J=8.3 Hz), 7.24-7.29(2H, m}, 7.44-7.53(2H, m),



(yield: 47.9%. 292 Melting point: 220-225C 1H .
NVR(400MHz, DMSO-d6)S: 2 . 3 1 ( 3 H, s), 2.81(3H,

s), 3.52(2H, brs), 3.60-4.25(8H m, 5.35(2H s),
7.25(1H, m, 7.30(1H, dd, J=9.3, 9.3 Hz),
7.38-7.50(2H,m, 7. 76( 1H, m) g5 84( 1H, d,

J=7.3Hz),8.27(1H, m. IR(KBr) cm'-. 3438, 3011,

2446, 1652, 1605, 1519. Exanple 237 Preparation of

4- am nonet hyl - 2- (2- chl or obenzyl ) -6-(4-fl uoro- 3- net hy

| phenyl ) -2H pyridazi n-3-one Follow ng the procedure
of 7Exanpke RA(HL.2 Hz).

2- (2-chl or obenzyl ) -6-(4-fl uoro- 3-net hyl phenyl ) - 4- net ha
fnesarepafranyboxyfret hyl - 2H pyri dazi n- 3- one was react ed
to yield a crude product. Wthout purification, the
cr add 2pr odtict ommshenvéaetedl f uét herf liueracondamceovd it )
the procedure of Exanple 24 (2) to yield the title
corpeyndmash al palra ppekkowy Criystial-2te pypoddern{ 26174 .
Melting point: 97.6-102.2C 1H NVR(400MHz, CDC13) S:

2. 31( 3d11dwidgltie Hzjocednd8( 2H Esynpls 535(2H, s),
7.05(IH, dd, J=8. 8, 8 8 Hz) , 7.15-7 .25 (3H, m

T~ ﬂ&—@}thﬂyophéhﬁmbqﬁﬂj11~ﬂ} 4?fB@Qﬂ¢+31m¢thyi¢henyl 4~
Hz), 7.76(1H, s).

methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a cclorless crystaliine powder
(yvield: 45.2%).

Melting point: 113-114°C

4 NMR(400MHz, CDCls)d:

2.32(3H,s),2.35(3H,d,J:2.0HZ),2.45—2.66(8H,m),3.13(2H,
t, J=7.6 Hz), 3.57(2H, d, J=1.4 Hz), 4.46(2H, t, J=7.6 Hz},
7.08(1H, dd, J=8.5, 8.5 Hz), 7.18(2H, 4, J=8.3 Hz),

7.24-7.28(2H, m}, 7.45-7.50(2H, m), 7.70(1iH, £, J=1.4 Hz).

R{KBr) cm™t: 1654, 1613, 1505, 1285, 1242, 1167, 1123.

Example 231
Preparation of
2-(2,6-dichlorcbenzyl) ~6- (4-fluorc-3-methylphenyl) -
- (4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of

4-carboxry-2-(2,6-dichlorobenzyl)-6- (4-fluoro-3-methylph



293 |IR(KBr) cm 1: 3404, 1648, 1600, 1505, 1239. WMass
mz: 357(W, 359(M). Exanple 238 Preparation of

4- am nonet hyl - 2- (2- chl or obenzyl ) - 6- (4-fl uor o- 3- et hy

| phenyl ) - 2H pyri dazi n- 3-one hydrochl ori de Fol | owi ng

the procedure of Exanple 4pg3

4- am nonet hyl - 2- (2- chl orobenzyl ) -6-(4-fl uoro-3-nethylp
heny 1) -2H pyridazin-3-one was reacted to yield the
title conpound as pale yellow needles (yield: 68.9%.
Melting point: 201.9-206.4C 1H NVR(400MHz, CD30D) 6:

2. INy3H-2d;pd=ldaz iz 3 -04e17(2H, s), 5.57(2H, s),
7.12(1H, dd, J=8.8, 8.8 Hz) , 7.25-7.35 (3H, m ,

7.46 (FRHloming ThéPordbddure) of 7EFS(HN 1d,6)J=6.9 Hz),
8.15(1H, s). IR(KBr) cm1: 3430, 2929, 1652, 1604,

4500 f 11476, 31446,y Ii24hy 1) Masse hhex y @By, - 2850 Mbjazin
Exanpl e 239 Preparation of

23{dhd lanar pbenziyd) 6o ntly liobveMidreieory phenydd -4x [y3eld
-(4- et hyl -1 - pi perazi nyl ) propyl ] - 2H pyri dazi n- 3- one

4 crldeparatican ofi29#ht purification, the crude product was
4- br ononet hyl - 2- (4-f1 uor obenzyl ) - 6- (3-fl uor o- 4- net hoxy
Peacted further in accordance with the procedure of Example

1(7) to yield the title compound as a pale yellow solid (90.3%) .

H NMR (400MHz, CDCls)d:
2.28(3H, d, 3=1.8 Hz), 5.81(2H, s), 7.03(1H, dd, J=8.8, 8.8
Hz), 7.31{1H, dd, J=8.8, 7.4 Hz), 7.39-7.49(4H, m), 8.62 (1H,
s).

2) Preparation of
2"(2,6—dichlorobenzyl)—6—(4—fluoro_3—methylphenyl)—4—hy
droxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(8},
4—carboxy—2—(2,6—dichlorobenzyl)—6—(4—fluoro—3—methylpheny

1) -2H-pyridazin-3-one was reacted to yield the title compound

as a pale vellow solid (yield: 46.1%).

'H NMR (400MHz, CDCl3)8:
2.26(3H, d, J=1.7 Hz), 4.74(2E, s), 5.70(2H, s), 6.98(lH,
dd, J=9.0, $.0Hz), 7.25(1H, ¢d, J=8.6, 7.3Hz), 7.32-7.45(4H,
m), 7.66(1lH, s}.

3} Preparation of

2-(2,6-dichlorobenzyl)-6-(4-fluorc-3-methyliphenyl)-4-me



henyl ) - 2H pyri dazi n- 3-one Fol | ow ng the procedure of
Exanple 211(1),

2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl) - 4-hydr
oxym et hyl-2H pyridazin-3-one was reacted to yield
the title conpound as pal ggyel |l ow needl es (yield:
28.8% . Melting point: 120-125C 1H NVR(400MHz,
CDC13)6: 3.95(3H, s), 4.46(2H, s), 5.37(2H, s),
6.95-7.06(4H, m), 7.46-7.52(2H, m, 7.60(IH m,
7.77(1H. s). 2) Preparation of

4- [t2aRedi( fenydutmetycarbonyy ) eddnli—-32c04- f | uor obenzyl

) -6-(3-fluoro-4-nmethoxyphenyl)-2H pyri dazi n- 3- one

Fol | owiong otvheg pirtoe gohurce dofre Ex &npk anEl (12)°)

4- br ononet hyl - 2- (4-f1 uor obenzyl ) - 6-(3-fl uor o- 4- net hoxy
phen c-ydixhi2bepymn i bz - (3-dhecowas3 rreactdghico vy i et dhydveo
title conpound as a yellow oil (yield: 75.1%. 1H
NMR(HAOAMEE - p CDCA3B) B - 3L.38( ¥8H, redcted. tkO(y2HiddEhe title
J=7.6Hz), 3.84(1H, t, J=7.6Hz) 3.94(3H s), 5.34(2H
SinpdundBag. 8403H: Y libwd bo1iB0(4H:1dm78.23B6(1H, ).

3) Preparation of

Y+ (Rrcanboxyetdiydisy - (4-fl uor obenzyl ) -6-(3-fl uoro-4-ne

t hoxyphenyl)-2H pyri dazi n-3-one 295 Follow ng the

pr ocedusr, af, Exanpl®ez)21%(B) (34, s), 5.31(2H, d, J=1.2 Hz),
5.69(2H, s), 6.99(1H, dd, J=8.8, 8.8 Hz}, 726(lH, m),
7.34~7.44(4H, m}, 7.75(1H, £, J=1.4 Hz).

4) Preparation of
2-(2,6-dichlorcbenzyl)-6-{4-fluoro-3-methylphenyl)~4- (4
-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10},
2—(2,6—dichlorobenzyl)—6—(4—fluoro—3-methylphenyl)—4—metha
nesulfonyloxymethyl-2H-pyridazin-3-one was reactec to yield
the title compound as a colorless crystalline powder (yield:

69.4%) .

Melting point: 150-152°C

gy NMR{400MHz, CDC13)8:

2.27{(3H,d, J=L.8Hz), 2.33(3H, s), 2.45-2.67(8H, m), 3.62 (2L,
d,J=1.4Hz), 5.69(2H, s), 6.99(1H, dd, J=9.0, 9.0H=z), 7.23 (1H,
dd, J=8.6, 7.4 Hz), 7.34-7.44(4H, m), 7.73(1H, s).

IR(KBr) cm®: 1658, 1619, 1505, 1437, 1238, 1168.



4-12,2-di-(tert-but oxycarbonyl)ethyl]-2-(4-fluorobenzy
[)-6 -(3-fluoro-4-nethoxyphenyl)-2H pyri dazi n- 3-one
was reacted to yield the title conmpound as a
slightly-yell ow powder (yield: 78.8%. 1H NVR(400MHz,
CDC13)S: 2.78(2H, t, J=7.19kk), 2.95(2H, t, J=7.1 Hz),
3.94(3H, s), 534 (2H, s), 6.99-7.

05(3H, m,7.44-7.51(3H, m 7.52(1H, s), 7.58(1H, dd,
J=12.4, 2.2 Hz). 4) Preparation of
2-(4-fluorobenzyl)-6-(3-fluoro-4-net hoxyphenyl)-4-(3-h
ypeliap lxy2opyl ) - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of Exanple 1(8),

4- ( 2- cardpaxyet.byl 3£ 2- (4-fl uor obenzyl ) -6-(3-fl uoro-4-ne
thox yphenyl)-2H pyridazi n-3-one was reacted to yield
the tizde, éeanpolncoias:zy lpalse (gef L ow poinderthyypbkdyl) -4
98.0% . 1H NMR(400MHz, CDC13)6: 1.85-1.97(2H, m,

2. 78( 2H,1p;ipdzdz InHz)ne BB 1EREHp vt { ddz=51-B-oHE) |

3.95(3H, s), 5.36(2H. s), 6.99-7.05(3H, m,

7) 4B b(t4Hn oy, 7.58(1H, dd, J=12.4, 2.2 Hz). 5)
Preparati on of

2- (4 fd-verabsozyty)ecbHBfl-loropd: aetrhoxXyphégy - = 42 ( 8=dn
e thanesul f onyl oxypropyl)-2H pyridazi n- 3-one
Foldiowiregehbel pr @cedifiie cab-Bxaaph el d(9)y,l ) 296-pyridazin-
2- (4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(3-h
ydr¥3-cne

Following the procedure of Example 1(10),
2-(2,6-dichlorcbenzyl)-6- (4-fluoro-3-methylphenyl)-4-metha
nesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
l-piperazinecarboxylate were reacted to yield the title
compecund as a yellow oil (yield: 90.8%).

'H NMR(400MHz, CDCl3}8:

1.47 {94, s}, 2.26(3H,s), 2.53{4H, t, J=4.9 Hz), 3.50((4H,
t, J=4.9 Hz), 3.61(2H, s), 5.69(2H, s), 6.98(1lH, dd, J=8.8,
8.8 Hz), 7.23(1E, dd, J=8.5, 7.3 Hz}, 7.35-7.43(4H, m},
7.75{1H, s).

2) Preparation of
2~(2,6-dichlorobenzyl)-6-{4-fluoro~3-methylphenyl)-4- (1
~piperazinyl)methyl-2H-pyridazin-3-cne

Following the procedure of Example 20,
A-(4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-(2, 6-dichl

orobenzyl)-6- (4-flucro-3-methylphenyl)-2H-pyridazin-3-one



xypropyl)-2H pyridazin-3-one was reacted to yield the
title conpound as a pale brown crystalline powder
(yield: 97.0%9. Melting point: 101-103C 1H

NVR(400MHz, CDC13)S: 2.11-2.18(2H, m,2.78(2H,t,J=7.3
Hz), 3. 02(3H,s),3.94(3H, sSkgg4.28(2H, t, J=6.1 Hz),
5.34(2H. s), 7.00-7.04(3H, m, 7.47-7.50 (3H, m ,
7.52 (1H, s) , 7.61 (1H, dd, J=12.4, 2.2 Hz) . 6)
Preparation of

2-(4-fluorobenzyl)-6-(3-fluoro-4-net hoxyphenyl)-4-[3-(
das reethyd Lb-yigierdr nyt)propydin@ bk pyrd ldadicnsFmspehous
Fol | owi ng the procedure of Exanple 1(9),

Rewde f | yoredblendyl $%6- ( 3-f | uor o- 4- met hoxyphenyl )-4-(3-m
et ha nesul fonyl oxypropyl)-2H pyri dazi n-3-one was
rreagiradotmnyj etot1the title conpound as a pal e brown
powder (yield: 29.8%. Melting point: 108-109C 1H
NVR( A0QNHZ, d CDE13Y &1z)],. 8451-30¢RHH, mp) , Z I((3H, &) J=4.6
2.45(2H, t, J=7.1 Hz), 2 . 48 - 2. 60(8H m)

2 .H5H ,63(52M,, dt J=1J2H=],.5 FRDLDBH;) sk, 95(33(2@1; J=§). | 8,
6.98-7.05(3H, m,7.44(1H,s),7.45-7.51(3H, m, 7. 58(1H,
dd,s B=12.,4, 7222(Hz) .m)I,ROKBIS) 7¢c At 14H,1645, 716’@11H1488
1220, 1016, 807. Mass niz: 468(M). 297 Exanple 240
Bkeuo@f)atdnoh: afés2, 1606, 1504, 1438, 1239, 1119.

Example 233
Preparation cf
4—aminomethyl—2—(2,6—dichlor0benzyl)—6—(4—fluoro—3—m
ethylphenyl)~2H-pyridazin-3-one
Following the procedure of Example 24(1),
2—(2,6—dichlorobenzyl)—6—(4—fluoro—3~methylphenyl)—4—metha
nesulfonyloxymethyl-2H-pyridazin-3-cne 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-brown crystalline
powder {(yield: 12.7%).
'H NMR(400MHz, CDCl3)8:
2.17(2H, brs), 2.25(3H, d, J=2.0Hz), 3.94(2H, d, J=1.0 Hz),
5.69(2H4, s), 6.97(1H, dd, J=%.0, 9.0Hz), 7.24(iH, dd, J=8.5,
7.3 Hz), 7.34-7.45(4H, m), 7.70(1H, s}.

IR(KBr) cm*: 3362, 1643, 1598, 1504, 1438, 1238, 1121.



2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-[3
-(1- pi perazinyl)propyl]-2H pyridazi n-3-one 1)
Preparati on of

4-[3-(4-tert-butoxycarbonyl -1-piperazinyl)propyl]-2-(4

- 287

fl uorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-2H pyri daz
n -3-one Follow ng the procedure of Exanple 1(10),

2- (4-fluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl)-4-(3-m
et ha nesul fonyl oxypropyl)-2H pyridazi n-3-one and
tert-butyl 1-piperazinecarboxylate were reacted to
yield the title conpound as a brown oil (yield:
Biare 2BH NVR(400MHz, CDC13)6: 1.46(9H, s),
1.80-2.00(2H, nm), 2.30-2.60(8H, m, 2.67(2H, t, J=7.1
Hz), 3ré4Q=a3ab2(2Htn), 3.94(3H, s), 5.33(2H, s),
6.99-7.05(3H, m, 7.45-7.51(4H, m, 7.59(1H, dd,

J=12. &-{32.(0, ki ci2)oRrépayab bonppf] -6~ (4-fluoro-3-methy
2-(4-fluorobenzyl)-6-(3-fluoro-4-net hoxyphenyl)-4-[3-(
1 - pipekazinyh) piopdy28-pypidazimy B-roridyFok Howy hgdaz
t he procedure of Exanple 20,

4- [ 3- (i4r-B3eshebut oxycar bonyl - | - pi perazi nyl ) propyl ]-2-(4
-flu

Oy obefzHa)-i6n( 3£f | uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3
-one 298 was reacted to yield the title conpound as a
br owrz@bbx(ykel & (2 ,10@%chlorophenyl) propyl]-6-(4-fluoro-

3-methylphenyl) -2H-pyridazin-3-one
Following the pfocedure of Example 1(6},
6- (4-fluoro-3-methylphenyl)-4-methoxycarbonyl-2H-~pyridazin
-3-one and 3-(2,6-dichlorophenyl)-l-propanocl
methanesulfonate were reacted to yield a crude product.
Without purification, the crude product was reacted further
in accordance with the procedure of Example 1(7) to yield the
title compound as a pale yellow solid (yield: 89.8%) .
'H NMR(400MHz, CDCl3}8:
2.22-2.32(2H, m), 2.37(3H, 4, J=2.0 Hz), 3.03-3.08(2H, m),
4.50(2H, t, J=7.0 Hz), 7.06-7.17(2H, m), 7.25~7.29(2H, m),
7.64-7.72{2H, m), 8.63(1H, s), 14.12(1H, s).
2} Preparation of
2-[3-(2,6-dichlorophenyl)propyl}-6-(4-flucro-3-methylph
enyl)-4-hydroxymethyl-2H-pyridazin-3-one

Following the procedure of kxample 1(8),



1H NVR(400MHz, CDC13)S: 1.80-1.91(2H, m),

2.37-2.51(6H, m, 2.66(2H, t, J=7.6 Hz),

2.89-2.95(4H, m, 3.94(3H, s), 5.34(2H, s),
6.98-7.05(3H, m, 7.44(1H, s), 7.45-7.51(3H m,
7.58(1H, dd, J=11.5, 2.2 bkgd. IR(Neat) cm 1: 1651,
1608, 1438, 1222, 1025, 757. Mass niz: 454( M)

Exanpl e 241 Preparation of

2-[3-(2-chl orophenyl ) propyl ]-6-(3-fl uoro-4-net hoxyph
enyl)-4-(4-nmethyl -1 -pi perazi nyl ) net hyl - 2H pyri dazi n-
B-oneok)y -Prepat at é-ani cdfl orophenyl) propyl]-6- {4-flucrc-3-m
4- car boxy-2-[ 3-(2-chl orophenyl ) propyl]-6-(3-fl uoro-4-m
€ hitlhexyphenayh) e 2Hqerinddzione 3reneaedleldow nge tthehe title
procedure of Exanple 1(6),

Eorf@ndlduas 0a dpaed hoxdyiphe pyt):p4{ wet ibx ytlarddonyl - 2H- pyr i
dazi n-3-one and 3-(2-chl orophenyl)-1-propano
nethanesofonaire1.,yere reacted to yield a crude
product. Wthout purification, the crude product was
reactiedzf pa ther i) n acTordande dwilt.li fhe 3pPbcedus &2ibf m) ,
Exanple 1 (7) to yield the title conpound as a pale
299 _3geblpw sel7i.d K¥)iekld725610%),. J4H NNWR} 400NHz,7 - 12 (2H,
CDC13)8: 2.25-2.38 (2H, m , 2.86 (2H, t, J=7.8 Hz) ,
3.95,(3H23s) .28 &2 n(j2H7.57-7 .70 (3H, m).

3) Preparation of
2-[3-(2, 6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylph
enyl)—4—methaneSulfonyloxymethylﬁ2H—pyridazin—3—one

Following the procedure of Example 1(9),
2-[3-(2,6-dichlorophenyl)propyl]-6-(4-fluoro-3-methylpheny
l}—4—hydroxymethylHZH—pyridazin—3—onewasreactedtoyieldthe

title compound as a pale yvellow syrup {yield: 25.8%).

'H NMR(400MHz, CDClsz)d:
2.14-2.23(2H, m), 2.36(3H, d, J=1.8 Hz), 2.94-3.05(2H, m),
3.17(3H, s), 4.38(2H, t, J=7.0 Hz), 5.28(2H, d, J=1.4 Hz),
7.02-7.12(2H, m), 7.23-7.27{2H, m), 7.57-7.69(2H, m),
7.76(1H, t, J=1.4 Hz).

4) Preparation of
2-[3-(2,6-dichlorophenyl)propyli-6-{(4-fluoro-3-methylph
enyl)—4—(4—methyl—l—piperazinyl)methyl—2H—pyridazin—3—o
ne

Following the procedure of Example 1(10),



t, J=7.8 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz),
7.09-7.19(2H m , 7.23 (1H m , 7.30 (1H, m , 7.54
(1H m , 7.65 (1H dd, J=12.2, 2.4 Hz), 8.56(1H, s).
2) Preparation of
2-[3-(2-chl orophenyl ) pr opylakg 6- ( 3- f | uor o- 4- net hoxyphen
y 1)-4-hydroxynet hyl - 2H pyri dazi n- 3-one Fol | ow ng the
procedure of Exanple 1(8),
4- car boxy- 2-[ 3- (2-chl orophenyl ) propyl ]-6-(3-fluoro-4-m
etho xyphenyl)-2H pyridazi n-3-one was reacted to
gt ebd( 1, e diichllercoompournd ey 1 -pall é- ehdow Soleitdy Lpheny
(yield: 32.5% . 1H NVR(400MHz, CDC13)6:
2y 4712 282y oy B 2, tth I =2H6 Bz ¥ 1 82 94(-3H ), #2381 ( 2H,
t, J=7.0 Hz), 4.71(2H, d, J=0.8 Hz), 7.01(1H, dd,
JeBottd tBybe Hrfhe V.1 13€ thnpddkl adapab e vAEIB 0w I ulz)yield:
7.18(1H, ddd, J=7.4, 7.4, 1.4 Hz), 7.26(1H, dd,
sri,. 1.7 Hz), 7.32(1H, dd, J=7 . 6, 1. 4 Hz ) , 7
.51 (1H ddd, J=8 . 6, 2. 1, 1 .2 Hz) , 7.61 (1H,
dd nak=12080z2. @oHz) 5 :7.66(1H, s). 3) Preparation of
2-[ 3-(2-chl orophenyl ) propyl ] -6-(3-fl uoro-4-nmet hoxyphen
y 2A)1342nethanesul f anydsoyinethyl 2 24 34 dazirl38 ohe) /
Fol | owi ng the procedure of Exanple 1(9), 300
2- [R-4E22ckl osophleny? ) p¥-opyld 26 (18- f Bu6BOZ4, et AokypHen /
yl)- 4-hydroxynet hyl - 2H pyri dazi n- 3-one was reacted to
yi el @d7tiha, i, Uke. cotmpoundias’ ald/@H, om sol.i2d-{yhelerd, m),
79.3%.

7.59(1H, m), 7.65(1H, m), 7.73(1lH, s).

IR {Neat) cm ': 1653, 1607, 15C4, 1436, 1238.

Example 235
Preparation of
2-1(3,4-difluocrobenzyl)-6-(4-flucrc-3-methylphenyl) -4
- (4-methyi-l-piperazinyl)methyl-2H-pyridazin-3-one
1) Preparation of
d4-carboxy-2-(3,4-difluorcbenzyl)-6- {4-fluocro-3-methylph
enyl)-2H-pyridazin-3-one
Following the procedure cf Example 1(6),
6- (4-fluoro-3-methyiphenyl) -4-methoxycarbonyl-2H-pyridazin
-3-cne and 3, 4-diflucrobenzyl chloride were reacted to yield
a crude product. Without purification, the crude product was
reacted further in accerdance with the procedure of Example

1{7) to yield the title compound as a pale yellow solid {£6.7%).



1H NVR(400MHz, CDC13) 6:

2.18-2.28(2H, m, 2. 85(2H,t,J=7.6Hz), 3. 17(3H, s), 3. 95(3H,
s), 4.32(2H, t, J=7.3 Hz), 5.27(2H, d, J=1.2 Hz),
7.03(1H, dd, J=8.5, 8.5Hz), 7.13(1H, ddd, J=7.6, 7.6,
2.0Hz), 7.18(1H, ddd, J=7a93; 7.3, 1.4 Hz), 7.26(1H,

m, 7.32(1H dd, J=7.6, 1.4 Hz), 7.50(1H, ddd, J=8.6,
2.2, 1,2 Hz), 7.62(1H, dd, J=12.2, 2.2 Hz), 7.74(1H,
t, J=1.2 Hz). 4) Preparation of

2-[3-(2-chl orophenyl ) propyl ]-6-(3-fl uoro-4-nmet hoxyphen
Vi NMR(400MHz, CDCl3)é:

1)-4-(4-met hyl - I - pi perazi nyl) net hyl - 2H pyri dazi n- 3- one
Fold .o (B, they=pr doedur ©. oF ( Bxampl &. A-T0)20 (2H, m}, 7.25 (1H,
2-[3-(2-chl orophenyl ) propyl ]-6-(3-fl uoro-4-nmet hoxyphen
yl ) 47methane wsul fomp-Gxgaet hy | m2H-Hyali(dazi A 3- one

was reacted to vyield the title conmpound as a pal e
yelbowayprupn(yiel d: 76.7% 1H NVR(400MHz, CDCl13) S:
2.17-2.26(2H, m, 2.33(3H, s), 2.46-2.68(8H m,

2. 34((2HA-dt fldedotertz)l) -8-87( 2H ok - Jme thyHphenyl} -4-hy
3.95(3H, s), 4.31(2H, t, J=7.1 Hz), 7.04(1H, dd,
J=8ioxyBebhiiz)H- A lZ(dbHdindddpne J=7. 6, 7.6, 1.7Hz),
7.18(1H, ddd, J=7.3, 7.3, 1.4Hz), 7.27(1H ),

7. 32( Hd11ddind=7h8, praceddz), oF. B8{k, e ddd) ,J=8. 6, 2.

2, 1.0 Hz), 7.61(1H, dd, J=12.4, 2.2 Hz), 7.73(IH,
8)caBtky-RR(Beatyi thadrobk6m,l) 16084- b2 o438 hy200eny
Exanpl e 242 Preparation of

1)-2H~pyridazin-3-one was reacted to yield the title compound

as a pale yellow solid (yield: 40.8%).

'H NMR (400MHz, CDCls)d:
2.33(3H, 4, J= 2.0 Hz), 4.69(2H, d, J=1.2 Hz), 5.31(2H, s},
6.98~7.17{2H, ), 7.21(iH, m), 7.30(1H, m), 7.53-7.62(ZH,
w), 7.67(1H, s)}.

3) Preparation of
2-1{3,4~difluorcbenzyl}-6-{(4-fluoro-3-methylphenyl)-4-me
thanesulfonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),
2-(3,4-difluorobenzyl)-6-(4-flucro-3-methylphenyl)-4-hydro
xymethyl-2H-pyridazin-3-cne was reacted to yield the title

compecund as a pale yellow solid (yield: 38.1%).

'H NMR(400MHz, CDCl3)8:
2.34(3H, d, J=1.7 Hz), 3.13(3H, s}, 5.24(2H, 4, J=1.2 Hz},

5.31(2H, s), 7.05-7.15(2H, m), 7.22{1H, m), 7.30(lH, m},



2-[3-(4-chl orophenyl ) propyl ]-6-(3-fl uoro-4-net hoxyph
enyl ) -4-(4-nethyl -1 -pi perazi nyl ) net hyl - 2H pyri dazi n-
3-one 1) Preparation of

4- car boxy- 2-[ 3- (4-chl orophenyl ) propyl ]-6-(3-fl uoro-4-m
e thoxyphenyl)-2H pyri dazbdgy- 3-one Fol |l owi ng the
procedure of Exanple 1(6),

6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 4- net hoxycar bonyl - 2H pyri
dazi n-3-one and 3-(4-chl orophenyl)-1-propano

nmet hanesul fonate were reacted to yield a crude
pradaet 7. ¥ thoutm)puri.fbcatli on,. the crude product was
reacted further in accordance with the procedure of
Exampiparic(d) ¢0 yield the title conpound as a pale
yellow solid (yield: 56.10). 1H NVR(400MHz, CDCl3)S:

2. 202, 294{2Hiomdoenz21 Y26 ¢ 2H, £ 1yod=3-BeHrylph@1 @5 (“3H4
s) , 4.37 (2H, t , J=7.3 Hz) , 7. 05 (1H dd,
J=8mb:rhB1 51 Hz)perazil@l (@&t h] -JE=yFidhz)in, 37022 (2H,

d, J=8 .5 Hz) , 7.53 (1H, m , 7.63 (1H dd, J=12.2,

2. 2 Hrp118wbb{ the ProcBPuPeeparktamyleoft (10),

2-[ 3- (4-chl orophenyl ) propyl ] -6-(3-fl uoro-4-nmet hoxyphen
- 302 -dl)1de hyiskroagyinetehy -2 He pyo + Htaw tiy3-pbre v Fot # ok i
the procedure of Exanple 1(8),

regartexy o2yhSe vk -cii-grvaphenyhy pr opy Mps6r ¢ 3 fddidooy 4 et
etho xyphenyl) -2H pyridazin-3-one was reacted to
ttieeld tlhecdnddumd as a pale yellow amorphous powder (yield:

70.6%) .

'H NMR(400MHz, CDCl3)d:
2.32(3H, s), 2.36(3H, d, J=1.5Hz), 2.45-2.70(8H, m}, 3.56 (2H,
d, J=1.3 Hz), 5.32(2H, s), 7.07-7.15(2H, m), 7.23(1H, m),

7.31(1H, m), 7.57(iH, m), 7.63{(1lK, m), 7.75(1H, s).

Example 236

Preparation of

2-(3,4-difluorobenzyl)-6- (4-fluoro-3-methylphenyl) -4

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

dihydrochloride

Following the procedure of Example 4,
2—(3,4—difluorobenzyl)—6—(4~fluoro—3—methylphenyl}—4~(4—me
thyl~l-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder

(vield: 47.9%).



conpound as a pale yellow solid (yield: 32.5%. 1H
NVR(400MHz, CDCl13)S: 2.14-2.24 (2H, m) , 2.69 (2H, t,
J=7. 6 Hz) , 3.33 (1H, m , 3.94 (3H s), 4.26(2H, t,
J=7.2 Hz), 4.69(2H, d, J=1.4 Hz), 7.01(1H, dd, J=8.4,
8.4 Hz) , 7.13(2H, d, J=8.gdz) , 7.22(2H, d, J=8.2
Hz) , 7.49(1H, ddd, J=8.4, 2.0, 1.2 Hz) , 7. 60 (1H
dd, J=12.5, 2.1 Hz), 7.65(1H, s). 3) Preparation of
2-[ 3-(4-chl orophenyl ) propyl ] -6-(3-fl uoro-4-nmet hoxyphen
y 1)-4-net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
ol ;oM pgithe procerhice of Exanple 1(9),

2-[ 3- (4-chl orophenyl ) propyl ] -6-(3-fl uoro-4-nmet hoxyphen
il hvr44 byat oxyoreichyl r&H- pyri dazi n- 3-one was reacted to
yield the title conpound as a pale yellow solid
(yizeRd:39.53%) 2 . AH NVRE A0 BVHZ, ( 2€DC13Y)6: 326054 22 DBH; 2H) .
m , 2.70 (2H, t, J=7.3 Hz) , 3.17 (3H, s) , 3.95 (3H,
S) 5.452Z62Hs) 1,7 25618, He) , B.26(2H, dd, J=%.2, Hr)3 Hz),
7.03(1H, dd, J=8. 6, 8. 6 Hz) , 7.13 (2H, d, J=8 . 5
Hz)7.3877280 (2H, md, 7J#8(1b, mHzy . 84 7194 ( I+ . dleld) , =87 (1H,
6, 2.2, 1, 2 Hz) , 7.61 (1H, dd, J=12.2, 2.2 Hz),

7. %2(1H, t, J=1.2 Hz). 303 4) Preparation of
2-[3-(4-chl orophenyl ) propyl ]-6-(3-fl uoro-4-net hoxyphen
¥R (KBr) cm™': 3438, 3011, 2446, 1652, 1605, 1519.
1)-4-(4-met hyl - I - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

Example 237
Preparation of
4-aminomethyl-2- (2-chlorobenzyl}-6-{4-fluoro-3-methy
lphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24(1),
2—(2—chlorobenzyl)—6—(4—fluoro—3—methylphenyl)—4—methanesu
lfonyloxymethyl-2H-pyridazin-3-one was reacted to yield a
crude product. Without purification, the crude product was
reacted further in accordance with the procedure cof Example
24 (2) to yield the title compound as a pale yellow crystalline
powder (26.7%).
Melting point: 97.6-102.2°C
'H NMR(400MHz, CDCl13)é:
2.31(34, d, J=1.7 Hz), 3.48{(2H, s), 5.55(2H, s), 7.03(%iH,
dd, J=8.8, 8.8 Hz), 7.15-7.25(3H, m}, 7.41(14, m), 7.58 (1H,

m), 7.62{1H, dd, J=7.3, 1.7 Hz), 7.76(lH, s).



2-[ 3-(4-chl orophenyl ) propyl ]-6-(3-fl uoro-4-net hoxyphen
yl)- 4-met hane sul fonyl oxynet hyl - 2H pyri dazi n- 3- one
was reacted to vyield the title conmpound as a pal e
yell ow syrup (yield: 76.9% 1H NVR(400MHz, CDCl13)6:
2.15-2.24(2H, m, 2.33(3H 38), 2.47-2.66(8H m,
2.70(2H, t, J=7.6 Hz), 3.55(2H, d, J=1.4 Hz),

3.95(3H, s), 4.27(2H, t, J=7 .1 Hz) , 7.04 (1H, dd,
J=8.8, 88 Hz) , 7.13 (2H, d, J=8.5 Hz), 7.21(2H, d
J=8.5Hz), 7.49(1H, m, 7.60(1H, dd, J=12.4, 2.2 Hz),
72 #O{HHers):. 3uR@Neat)s cmdn0,168525, 16089 . 1521, 1437,
1282. Exanple 243 Preparation of

Ma advinene by l(m2-,[ 35024Ehl or ophenyl ) propyl ]-6-(3-fl uo

r o- 4- met hoxyphenyl ) - 2H pyri dazi n-3-one Foll owi ng t he
procedure of Exanple 24(1),

2-[ 3-(2-chl orophenyl ) propyl ] -6-(3-fl uoro-4-nmet hoxyphen
w43mp 4 maBhanesul f onyl oxynet hyl - 2H- pyri dazi n- 3- one was
reacted to vyield a crude product. Wthout

puri f igapkentithes€rude product was reacted further
in accordance with the procedure of Exanple 304 24
(2) ta-yiehonthieylit] @-conpeundnasgl - palie fyebk ons sysupy
(yield: 48.2% . 1H NVR(400MHz, CDC13)S:

2. 17- 2p2802H) - Myi+p e @B(z2H- 3t ond =y dirddt) ,0or3489( 2H, d,
J=1.2 Hz), 3.94(3H, s), 4.32(2H, t, J=7.0Hz) , 7.02
(1H, d@114w8n§, the precedure of Example 4,

j-aminomethyl-2-(2-chlorobenzyl) -6~ (4-fluoro-3-methylpheny
1) -2H-pyridazin-3-one was reacted to yield the title compound
as pale yellow needles (yield: 68.9%).

Melting point: 201.9-206.4°C

'H NMR(400MHz, CD30OD)d:

2.31(3H, d, J=1.7 Hz), 4.17(2H, s), 5.57(21, s), 7.12(1H,
dd, J=8.8, 8.8 Hz), 7.25-7.35(3H, m), 7.46(1H, m}, 7.67(1H,
m), 7.73(1H, &, J=6.9 Hz), B6.15(lH, s).

IR{(KBr)} cm ': 3430, 2929, 1652, 1604, 1507, 1476, 1445, 1241.

Mass m/z: 357(M"), 359(M").

Example 239
Preparation of
2-{4-fluocrobenzyl)-6- (3-fluoro-4~methoxyphenyl)-4-[3
- (4-methyl-1-piperazinyl)propyl]-2H-pyridazin-3-one

1) Preparatiocn of



8.6 Hz), 7.13(1H, ddd, J=7.6, 7.6, 2.0 Hz), 7.18(1H
ddd, J=7.4, 7.4, 1.6 Hz), 7.27(1H, m, 7.32(1H, dd,
J=7.6, 1.4 Hz), 7.52(1H, m, 7.62(1H, dd, J=12.5, 2.2
Hz), 7.67(1H, s). IR(Neat) cm1l: 1652, 1604, 1522,
1438, 1275. Exanple 244 Ppgparation of

4- am nonet hyl - 2-[ 3- (4- chl or ophenyl ) propyl]-6-(3-fl uo

r o- 4- met hoxyphenyl ) - 2H pyri dazi n-3-one Fol |l owi ng t he
procedure of Exanple 24(1),

2-[3-(4-chl orophenyl ) propyl ]-6-(3-fl uoro-4-nmet hoxyphen
yl )+ rAorehbanel sid forfituexphehhyl 20 @rfildazbnd 3woneoxyp
was reacted to yield a crude product. Wthout
puridhiyeatepapy £ s Cmide opeoduct  was reacted further
in accordance with the procedure of Exanmple 24 (2) to
yi el d stche olvii bl eclconpounrdivas afpakanyled [20M (Sol i d

(yield: 48.2%. H NVR(400MHz, CDC13)S:. 2.14-2.26 (2H,
M (4-R2ubdob2hzyl) - 3=73- Al ukda)- 4 -Be BHof RHers)l ) -43h98roxym
(3H, 305 s ) , 4.27 (2H, t, J=7.2 Hz) , 7.02 (1H, dd,
Jde8y 621 8- pyeta}zin73dghd 2Hs rdacd=8. do Hzdgld7 L22( 2HE14d,
J=8.4 Hz), 7.51(1H, d, J=8.0 Hz), 7.61(IH, dd,
dodiZobnd 252 pHiz}, yd1 6564 dediks (RL&KBE) Task) .1652,

1604, 1522, 1438, 1275. Exanple 245 Preparation of

Melting point: 120-125°C

'H NMR(400MHz, CDCl3)8:
3.85(3H, s), 4.46(2H, s), 5.37(2H, s), 6.85-7.06(4H, m},
7.46-7.52(2H, m), 7.60(1H, m)}, 7.77(1H. s).

?) Preparation of
4—[2,2—di(tert—butoxycarbonyl)ethyl]—2—(4—fluorobenzyl)
-6-(3-fluoro-4-methoxyphenyl) -2H-pyridazin-3-one

Following the procedure of Example 211(2),

A-bromemethyl-2- (4-fluorobenzyl)~6- (3-fluoro-4-methoxyphen

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

as a yellow oil (yield: 75.1%).

'H NMR{400MHz, CDC13)8:
1.38(18H, =), 3.10(2H, 4, J=7.6 Hz}, 3.84(1H, t, J=7.6 Hz},
3.94(3H, s), 5.34(2H, s), 6.98-7.04(3H,m), 7.41-7.50(4H,
m), 7.56(1H, m).

3) Preparation of
4- {2-carboxyethyl)-2-(4-fluorobenzyl)~6-(3-fluoro-4-met

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



2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl) -

4- (4-met hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one

di hydrochl ori de Followi ng the procedure of Exanple 4,
2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl) - 4-
(4-m ethyl- 1-piperazinyl pgethyl-2H pyridazin-3-one
was reacted to yield the title conpound as a
colorless crystalline powder (yield: 91.6%. Mlting
poi nt: 235-239C (dec.) 'H NVR(400MHz, DWMSO- d6) 6:
2.75(3H, s), 3.16-3.42(8H, m, 3.63(2H, s), 3.90(3H,

S), TFolleRHhgS)he ork@<fudO( 48, Exdnplk 60-17367(2H, n),
7.87(1H, 3). IR(KBr) cm 1: 3439, 1652, 1605, 1519,
4-4¢4,,2 3290 e 11 38u t o:Examice y24 6 - Py epat-atd o uoft 0B6Bzy 1) -6
2-(3,4-difluorobenzyl)-4-di net hyl am nonet hyl - 6- (3-f|
UpT-0r Urgvet-hoxy phenybyer2H) pyH-gaz i fa Birofie-one was reacted
hydrochl ori de Fol | owi ng the procedure of Exanple 4,

20 (3e4q dihkl tianebenzyd Yrda diznetibyltan-gomethpbwée  Ivfilklo:
ro-4 -nethoxyphenyl)-2H pyridazi n-3-one was reacted
t®.9deld the title conmpound as a colorless

crystalline powder (yield: 91.1%. Melting point:

62k 8GomMHz, CDC14)8:

2.78(2H, t, J=7.1 Hz), 2.95(2H, t, J=7.1 Hz), 3.94(3H, s),
534 {2H, s), 6.99~7.05(3H,m), 7.44-7.51(3H, m), 7.52(1H, s},
7.58(1H, dd, J=12.4, 2.2 Hz).
4) Preparation of
2-(4-fluorcbenzyl) -6-(3-fluorc-4-methoxyphenyl)-4-(3-hydro
xypropyl) -2H-pyridazin-3-one
Following the procedure of Example 1(8),
4—(2—carboxyethyl)w2~(4—fluorobenzyl)~6—(3ﬁfluoro—4—methox
yphenyl)-2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow powder (yield: 98.0%).
'H NMR (400MHz, CDCls)d:
1.85-1.97(2H, m), 2.78{24, t, J=7.1 Hz), 3.61(2H, t, J=5.9
Hz), 3.95(3H, s), 5.36(2H. s), 6.99-7.05(3H, m),
7.45-7.50(4H, m), 7.58(1H, dd, J=12.4, 2.2 Hz}.
5) Preparation of
2-(4-flucrobenzyl)-6- (3-fluoro-4-methoxyphenyl) -4-{(3-me
thanesulfonyloxypropyl)-2H-pyridazin-3-one

Following the procedure of Example 1(9),



1H NMR(400MHz, DMVMBO-d6)6: 2.77(6H, s), 3.91(3H, s),
4.24(2H, s), 5.35(2H, s), 7.21-7.44(4H, m,
7.66-7.74(2H, m, 8.45(1H, s). IR(KBr) cm 1: 3435,
1647, 1606, 1519, 1438, 1284. Exanple 247 Preparation

of 296

2-[3-(4-chl orophenyl ) propyl ]-6-(4-fl uoro-3-net hyl phe

nyl)-4-(4-methyl -1 -pi perazi nyl ) net hyl - 2H pyri dazi n- 3

-one di hydrochl ori de Fol |l owi ng the procedure of

Exanpl e 4,

%§¢4}famo¢hbenophbfgﬁoqﬁﬁjppkpr6=matﬁ¢xunh§n3lheﬂhyﬁphﬁﬁﬁp
-4

=yomBtihy L H-p pi et @izi dyrlopre v hy | c<24-qoyr itdavi nlB-thre tiase

reacted to yield the title conpound as a col orl ess

einystuakd Erea powdéropyi ebdstH0.I0%) poBeti g Painty.0%) .

244-245C 307 1H NVR(400MHz, DWVSO-d6)S: 2.05-2.15 (2H,

MB1tind 32i68H 16)-102c68 (2H, t, J=7.8 Hz) , 2.81 (3H

s), 3.20-3.60(10H, m, 4.18(2H, t, J=7.8 Hz), 7.27(2H,

6, NvdT806uiHz) ,cot1206 7. 39(3H, m), 7.75(1H, nm), 7.80(1H,
m, 8.37(1H brs). IR(KBr) cm1: 1650, 1607, 1493,

1?411111588“mﬂhﬁl,9428(B&Jt,JERaﬁﬁké;2482P5%paﬁaﬁhﬁﬁ(3H,
g- 4 chl o oo ,nrany+§ - 6Hz3- f budt 02E- met hoxyphemAd (3H4-m) ,
7.47-7.50(3H, m), 7.52(1H, s8), 7.61(1H, dd, J=12.4, 2.2 Hz}.
6) Preparation of
2-{4A-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl)-4-[3- (4
-methyl-l-piperazinyl)propyl]-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-(4~fluorobenzyl)-6-~ (3-fluoro-4-methoxyphenyl) -4- (3-metha

nesulfonyloxypropyl}-2H-pyridazin-3-one was reacted to yield

the title compound as a pale brown powder (yield: 29.8%).
Melting point: 108-108°C

'H NMR (400MHz, CDCl3)d:

1.84-1.90{2H, m), 2.32(3H, s), 2.45(2H, t, J=7.1 Hz),
2.48-2.60{8H, m), 2.66{2H, t, J=7.3Hz), 3.94(3H, s}, 5.33(2H,
s), 6.98-7.05(3H, m), 7.44(1H, s), 7.45-7.51(3H, m), 7.58 (1H,
ad, J=12.4, 2.2 Hz).

IR(KBr) cm ': 1645, 1601, 1438, 1220, 1016, 807.

Mass m/z: 468 (M%) .



(4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one
di hydrochl ori de Fol |l ow ng the procedure of Exanple 4,
2- (4-chl oroci nnanyl ) - 6- (3-fl uoro- 4- met hoxyphenyl ) -4-(4
-met  hyl -1 -pi perazi nyl ) et hyl - 2H pyri dazi n- 3-one was
reacted to vyield the titlegconmpound as a col orl ess
crystalline powder (yield: 85.2%. Melting point:
248- 250C (dec.) 1H NWR(400MHz, DMSO d6)6: 2. 76( 3H,
s), 2.98-3.18(4H, nm), 3.25-3.39(4H, m, 3.82(2H, s),
3.90(3H, s), 4.92(2H, d, J=6.4Hz), 6.46(1H, dt,
bl 1@, 246.4 Hz), 6.65(1H, d, J=15.6 Hz), 7.25(1H, dd,
J=8.5, 8.5 Hz), 7.33(2H, d, J=8.5 Hz), 7.44(2H, d,
J=8. 5PHepardt B RT73(2H, n), 8.07(1H, s). 308 |R(KBr)
cm 1l: 2936, 1652, 1607, 1523, 1439, 1286. Exanple 249
Pr eparatidefiledropbenzyl) -6~ (3-fluoro-4-methoxyphenyl)-4-[3
2- (4-chl or oci nnanyl ) - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4-
[ 4- (2-hydpopyed hivly) D lorpiopél a2inyy § idsthiyl-32Enpyr i dazi
n- 3-one di hydrochl ori de Foll ow ng the procedure of
Examplperdlion of
2- (4-chl oroci nnanyl ) - 6- (3-fl uoro- 4- met hoxyphenyl )-4-[4
-(2-[3-(4-tert-butoxycarbonyl-1-piperazinyl)propyl]-2-(4-
hydr oxyet hyl ) - | - pi per azi nyl ] met hyl - 2H pyri dazi n- 3- one
was lubeabéety 1)o- 64 @l-d Lhbeot { thet loonypowng las2@-pyridazin
col orless crystalline

-3-one

Following the procedure of Example 1(10),
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxyphenyl) -4- (3-metha
nesulfonyloxypropyl)-2H-pyridazin-3-one and tert-butyl
l-piperazinecarbecxylate were reacted to yleld the title
compound as a brown oll {yield: 37.4%).

'H NMR(400MHz, CDCls)$:
1.46{9H, s), 1.80-2.00(2H4, m), 2.30-2.60(8H, m), 2.67(2H,
t, J=7.1 Hz), 3.40-3.52(2H, m), 3.94(3H, s), 5.33(2H, s},
6.99-7.05(3H, m), 7.45-7.51(4H, m), 7.59(1H, dd, J=12.4,
2.0 Hz).

2) Preparation of
2-{4-fluorcbenzyl)-6- {3-fluoro-4-methoxyphenyl) -4-[3-(1
-piperazinyl)propyl]-2H-pyridazin-3-one

Following the procedure of Example 20,

4-[3- (4-tert-butoxycarbonyl-l-piperazinyl)propyl]-2-{4-flu

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



powder (yield: 82.6% . Melting point: 220-228C (dec.)
1H NVR(400MHz, DMSO-d6)S: 2.96-3.08(4H, m, 3.17(2H,
t, J=5.4 Hz), 3.28-3.44(4H, m, 3.75(2H, s), 3.79(2H,
t, J=5.1 Hz), 3.90(3H, s), 4.92(2H, dd, J=6.4, 1.2
Hz), 6.46(1H, dt, J=16.1, 6Gg4 Hz), 6.65(1H, d, J=16.1
Hz) , 7.25 (1H, dd, J=8.5, 8.5 Hz) , 7.33 (2H, d,
J=8.5 Hz), 7.44(2H, d, J=8.5 Hz), 7.65-7.72(2H m,
8.00(1H, s) IR(KBr) cm1: 2937, 1656, 1611, 1525,
1438, 1285. Experinent 1 Inhibitory Activity agai nst
hat ercletkiin:=d (3ePdaduect i ohe ddinp60ndeld s werea cul tiwiedd:
for 4 days until confluence 309 on RPM 1640 nedi um
wodk 10% fetal bovine serum (FBS) added thereto. The
medi um was centrifuged. The supernatant was

di sgardedvnand:tde;eel | s were then suspended at 1 x
106 cells/nL on RPM 1640 nediumw th 3% FBS, and

|'i popal-ysacchay inde na37-addedH, ongi 2e 6a (PHnal, J=7.6 Bz},
concentration of 10 pg/nL. The culture was inocul ated
at J gubwekl 4o @ ,24- wel b1 plsat,es . 2 sanplse , conpouhd S (3H,
was added at 1 uL/well, followed by culturing for 3
dawsg., Thaeein,days 7.atern,. 5t hes ampynt. oof (liEnt &t | dakins] (32
in each culture was determ ned by ELISA. Each | C50
valie was determ ned by a conparison in yield with a
control to which no test sanple was added. Results on
sRIMB=4epresentiatsilye 160Apounts, arxe2shawasi n75Tabl es 1
and 2.

Mass m/z: 454 (M').

Example 241
Preparation of
2—[3—(2—chlorophenyl)propyl]—6—(3—fluoro—4—meth0xyph
enyl)-4-(4d-methyl-i-piperazinyl)methyl-2H-pyridazin-
3-one
1) Preparation of
4-carboxy-2-[3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-me
thoxyphenyi)—2H—pyridazinﬂ3—one
Following the procedure of Example 1(6},
6- (3-fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-cne and 3~ (2-chlorophenyl)-1i-propancl methanesulfonate
were reacted to yield a crude product. Without purification,
the crude product was reacted further in accordance with the

procedure of Example 1(7) to yield the title compound as a pale



310 Table 1 xy z 2R NRS N(CH)n R 0 (1)
CyprCH2: Cyciopropyl nethyi 1L-10 production Exanple
No. X Z n gt 1Z2(Rs)N- Salt inhibiting activity 1CSO
(pm 8 M F H1iso-Bu Me2N MI 3.45 14 Me.OF H I
CyprCH2 Me2N- HQ 3.61 n 2 MO F HI CyprCH2 Bn-N N
21-TA 5.40 21 MBOF H1 CypCH2 HNTN- ZHCI 1.01 23
MO F H1 CyprCH2 (HOCH2CH2) 2N- HCl 0.33 25 MeO F H |
CyprCH, H2N HCl 2.74 45 Me HH 1 iso-Bu Me2N- HCI
6.21 47 Me HH 1 iso-Bu Et2N HCl 5.20 49 M HH 1
ysokdBU sCHOSH, €H2) @N-5HE%)3. 53 83 F Me H | iso-Bu
Me-NN- 2HCI 0.27 89 F Me HI iso-Bu Me2N- HCl 5.50
'H NMR (400MHz, CDCl3)d:
2.25-2.38(2H, m), 2.86(2H, t, J=7.8Hz}, 3.95(3H, s), 4.42(2H,
t, J=7.8 Hz), 7.04(lH, 4d, J=8.5, 8.5 Hz), 7.09-7.139(ZH,
m), 7.23(14, m), 7.30{1H, m), 7.54 (1H, m), 7.65(1H, dd, J=12.2,
2.4 Hz), 8.56{1H, s).
2) Preparation of
2-[3-(2-chlorophenyl)propyl] ~6- (3-fluoro-4-methoxypheny
1) -4-hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4—carboxy—2ﬂ[3—(2—chlorophenyl)propyl]ﬂ6—(3—fluoro~4—metho
xyphenyl) -2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow sclid {(yield: 32.5%).
'H NMR(400MHz, CDCls)3d:
2.17-2.28(2H, m), 2.84(2H, £, J=7.6Hz), 3.94(3H, s), 4.31L(2H,
t, J=7.0 Hz), 4.71(2H, d, J=0.8 Hz}, 7.01(1H, dd, J=8.6,
8.6 Hz), 7.13(1H, ddd, J=7.6, 7.6, 2.0 Hz), 7.18(1H, ddd,
J=7.4, 7.4, 1.4 Hz), 7.26{(1H, dd, J=7.4, 1.7 Hz), 7.32(1lH,
ad, J=7.6, 1.4Hz), 7.51{1H, ddd, J=8.6, 2.1, 1.2Hz}, 7. 61 (1H,
ad, J=12.3, 2.2 Hz), 7.66(1H, s).
3) Preparation of
2-[3-({2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxypheny

1} -4-methanesulfonyloxymethyl-2H-pyridazin-3-cone

Following the procedure of Example 1(9},



108 F F H1 iso-Bu (FI0CH2CH2) 2N- HCl 3.44 n 143 F Me
H1Cd / M-NIN 2HCI 8.55 149 bteS HH 1 CyprCH2
Me-NN- 21-1C1 1.63 153 MeS H 11 1 CyprCH2 Me2N- HA
0.58 161 MeS HH 1 iso-Bu Me2N- HCl Z. 78 H 163 MeS
-1 H1 iso-Bu "N HCl 2.78p0 189 MO F H1 F CH2

M-NN free 0.87 192 MO FH1 F & CH2 H M\ free

0.64 2,13 MBMOF H 3 CyprCH2 free 0.24 216 MO F H -

CyprCH2 H2N- free 1.14 311 Table 2 XY Z NA- (CH,)
R

R O (1) IL-1P production A Exanple XY Zn
Ini-biztichgoacthenity) oripy 1 €60 (Fuoro-4-methoxyphenyl) -

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

title compound as a yellow solid (yield: 79.3%).

'H NMR (400MHz, CDCls3)d:
2.18-2.28(2H, m), 2.85(2H, £, J=7.6Hz), 3.17(3H, s), 3.95(3H4,
sy, 4.32(24, t, J=7.3 Hz}, 5.27(2H, 4, J=1.2 Hz), 7.03(1H,
dd, J=8.5, 8.5Hz), 7.13(1H, ddd, J=7.6, 7.6, 2.0Hz), 7.18 (1H,
ddd, J=7.3, 7.3, 1.4 Hz), 7.26(1E, m), 7.32(1H, dd, J=7.¢,
1.4 Hz), 7.50(1H, ddd, J=8.6, 2.2, 1,2 Hz), 7.62(1H, dd,
J=12.2, 2.2 Hz), 7.74(1H, t, 3=1.2 Hz}.

4) Preparaticn of
2-[3-(2~chlorophenyl}propyl]-6-(3-fluocro-4-methoxypheny
1Yy-4-(4~methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Tollowing the procedure of Example 1(10),
2-[3-(2-chlorophenyl)propyl]-6-(3-flucrc-4-methoxyphenyl) -
4-methanesul fonyloxymethyl-2H-pyridazin~-3-one was reacted to

yield the title compound as a pale yellow syrup {yvield: 76.7%).

lH. NMR (400MHz, CDCl3)8: |
2.17-2.26(2H, m), 2.33(3H, s), 2.46-2.68{8H, m), 2.84(2H,
t, J=7.6 Hz), 3.57{2H, d, J=1.5 Hz), 3.95(3H, s), 4.31(25,
t, J=7.1 Hz), 7.04(1H, dd, J=8.6, 8.6 Hz), 7.12{(1H, ddd,
J=7.6,7.6,1.7Hz), 7.18(1H, ddd, J=7.3, 7.3, 1L.4Hz), 7.27 (1H,
m), 7.32(1H, dd, J=7.8, 1.5 Hz), 7.53(1H, ddd, J=8.6, 2.2,

1.0 Hz), 7.61(1H, dd, J=12.4, 2.2 Hz), 7.73(1H, s).



F 207 MOF HI F\CH2 Me-N N 2.7 F 208 MOO F H.
CH2 , Me2N- 6.1 209 MO F HI C %- M-NN 2.8 HO
n 210 MOFH1C \ N3.1 216 FM HI d \ D1
(CH2)3 Me-NON- 6.8 5.8 222 Fl4e HI A-(~it CH
Me-N C 227 F M H3 CH235gN- 5.2 230 F M H I C
(CH2)2 Me-NN- 4.0 C n 5.7 231 F M H1 ~/--CH2 Me-NN
a d 241 MO F HI (CH2)3 Me-N--\N 6.4 242 MO F
HI -Cl1 (CH2)a Me-N' N 7.7 312 Experinent 2 (Water
Solubility Test) Testing nmethod Each sanpl e conpound
nagNywed ghed'i nade awdant 1Shownl 437, 1290.

Example 242
Preparation of
2-[3-{4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyph
enyl)-4- (4-methyl-1-piperazinyljmethyl-2H-pyridazin-
3-one
1) Preparation of
d-carboxy~2-[3-{4-chlorophenyl)propyl]l-6-(3-fluorc-4-me
thoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 1(6),
6- (3~fluoro-4-methoxyphenyl)-4-methoxycarbonyl-2H-pyridazi
n-3-one and 3-(4-chlorophenyl)-1l-propanol methanesulfonate
were reacted to yield a crude product. Without purification,
the crude preduct was reacted further in accordance with the
procedure of Example 1(7) to yield the title compound as a pale
vellow solid {(yield: 56.1%).
'H NMR (400MHz, CDCl3)8:
2.20-2.29(2H, m), 2.72(2H, £, J=7.3Hz}, 3.95(3H, 5), 4.37(2H,
t, J=7.3 Hz), 7.05(1H, 4d, J=8.5, 8.5Hz), 7.10(2H, d, J=8.5
Hz), 7.22(24, 4, J=8.5Hz), 7.53(1H, m}, 7.63(1H, da, J=12.2,
2.2 Hz), B.56(1H, s).
2) Preparation of

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



Table 3, to which purified water was added in 0.05 nL
aliquots. The solubility (% of the compound was
determ ned based on the amount of water required for
its dissolution. Results As is shown in Table 3, the
compounds of the present ggwention showed water
solubility significantly inproved over the
conpar ative conpounds. 313 Table 3 Exanple No.
Wei ghed anmount Anmount of added Solubility (o) (ng)
water (mL) 14 2.048 0.25 0.8 18 1.048 0.1 1 21 10.47
0. 05 -%20yd 23 Bt 8¥ 10 2H-p0r1i@%z N OPB@. 25 0.4 45 10. 37
0.25 4 47 10.47 0.05 >20 89 10.57 0.05 >20 108 9.75
0. 045 F2200wildd Hhd)28 @e@breOof 149182169 10803 >10 153
2.95 0.6 0.5 188 2.008 2.5 0.08 193 5.032 0.1 5
4-carboxy-2-[3- {4-chlorophenyl)propyll-6-(3-flucro-4-metho
xyphenyl) -2H-pyridazin-3-one was reacted to yield the title
compound as a pale yellow solid (yield: 32.5%).
'H NMR (400MHz, CDC13)8:
2.14-2.24(2H, m), 2.69(2H, £, J=7.6Hz), 3.33(1H, m), 3.94(3H,
s), 4.26 (24, &, J=7.2 Hz), 4.69{2H, ¢, J=1.4 Hz), 7.01(1lH,
dd, J=8.4, 8.4 Hz), 7.13(2H, d, J=8.2 Hz}, 7.22(2H, d, J=8.2
Hz), 7.49(1H, ddd, J=8.4, 2.0, 1.2 Hz}, 7.60(1H, ad, J=12.5,
2.1 Hz), 7.65{1H, s}.
3) Preparation of
2-[3-({4-chlorophenyl)propyl] -6- (3-fluoro-4-methoxypheny
1) -4-methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1{(9),
2-[3-(4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -
4~hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
title compound as a pale yellow solid (yield: 79.3%).
5 NMR (400MHz, CDC13)3:
2.15-2.24(2H, m), 2.70(2H, t, J=7.3Hz}, 3.17(3H, s), 3.95(3H,
s), 4.27(2H, t, J=6.8 Hz), 5.25(2H, d, J=1.2 Hz), 7.03(1lH,
dd, J=8.6, 8.6 Hz), 7.13(2H, d, J=8.5Hz), 7.23(2H, d, J=8.5
Hz), 7.49(1H, ddd, J=8.6, 2.2, 1,2 Hz), 7.61{(1H, ad, J=12.2,

2.2 Hz), 7.72(1H, ©, J=1.2 Hz).



195 5.072 2.2 0.2 206 2.042 3.5 0.06 214 5.061 0.05
10 217 5.061 0.05 10 245 5.020 0.05 10 246 4.992
0.2 2 247 4.999 0.05 10 248 2.002 3.5 0.06 249
2.017 7.0 0.03 Conparative 0.677 100 <0.001 Conpound
1 (insoluble) Conparative gs/42 100 <0.001 Conpound 2
(i nsol ubl'e) Conparative 0.740 100 <0.001 Conpound 3
(i nsol uble) Conparative 0.95 100 <0.001 Conpound 4
(insoluble) 314 Ov OV O F CI INOI N\ iNN, N
vnDJ" NM M OOOOO Conmpconp'd | Conpconpd 2
Gomreporptidod oOMe N Cl
2-[3-{(4-chlorephenyl)propyl]-6-(3-flucro-4-methoxypheny
1) -4- (4d-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1(10},
2-[3-({4-chlorophenyl)propyl] -6-(3-fluoro-4-methoxyphenyl)-
4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a pale yellow syrup (yield: 76.9%).
'H NMR(400MHz, CDCl3)é:
2.15-2.24(2H, m), 2.33(3H, s), 2.47-2.66(8H, m), 2.70(2H,
t, J=7.6 Hz), 3.55(2H, d, J=1.4 Hz), 3.95(3H, s), 4.27(2H,
t, J=7.1 Hz), 7.04(1lH, dd, J=8.8, 8.8 Hz), 7.13(2H, 4, J=8.5
Hz), 7.21{(2H, d, J=8.5Hz), 7.49(11, m), 7.60(1H, dd, J=12.4,
2.2 Hzy, 7.70(1H, s).

IR (Neat) cm *: 1652, 1608, 1521, 1437, 1282.

Example 243
Preparation of
4-aminomethyl-2-[3-(2-chlorophenyl)propyl]-6-{3-fluo
ro-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 24(1),
2-{3-(2-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl} -
4—ﬁethanesulfonyloxymethyl—ZH—pyridazin—E—one\masreactedto
yield a crude product. Without purification, the crude product

was reacted further in accordance with the procedure of Example



HO N O O Conp.conp'd 4 Experinent 3 (O al
Absorbability Test on Rats) The conpound of Exanple 83
and the conparative conpound 3 were suspended at 2
ng/m. with a 0.5% MC solution in nortars,
respectively, and were oralkhy adm nistered to male SD
rats at 10 ng/5 nlL/kg. Upon el apsed tine of 0.25,
0.5, 1, 2, 4, 6 and 8 hours after the adm nistration,
bl ood sanples were collected and then centrifuged to
provi de plasma sanples. The plasma |evels of the
?especbine ldanpoundse weneodet e @ prele byl HPE Eyrupad vilg Ld:
shown in FIG 1, no substantial absorption was
obs=xwved on the conparative conpound 3, but good
absorption was observed on the conpound of Exanple 83
eouiMpRedomiit h démersgased water  solubility. The
compound of Exanple 83 is, therefore, useful 315 as
an xonal-ky 2dosaphke ,nedé€i2ie. cExperiiEnt, £.6(@H, 4, J=1.7
Absorbability Test on Rats and/or Mce) 1In a simlar
mannger, asod (sHExper Enent 218, tf est’ .CoipoundeZ (bf, EstadpBes.
23, 25, 143, 193, 245, 246, 247, 248 and 249 were
or & ley Hagm nist@meddta, ni=cke @andl 6r 14t szt o ¥ ekt (ttheiddd,
oral absorbability. As is shown in FIGS. 2 to 6, good
abserhabi Fity 1 viaszobserdyedonmal | 7 t 3l itHes tidc ofrpbundg - 4
of Exanples 23, 25, 143, 193, 245, 246, 247, 248 and
2491,5q9 that (theynar € .ugefigl &s, ardld.y, do8albtle 7.67(1H,
medi ci nes.

s) .

IR (Neat) cm': 1652, 1604, 1522, 1438, 1275.

Example 244
Preparation of
4-aminomethyl-2-[3-{4-chlorophenyl)propyl]-6-(3-fluo
ro-4-nmethoxyphenyl)-2H-pyridazin-3-one
Following the procedure of Example 24(1),
2-[3-{4-chlorophenyl)propyl]-6-(3-fluoro-4-methoxyphenyl) -
4-methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yvield a crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24(2) toyield the title compound as a pale yellow solid (yield:
48.2%) .
‘H NMR (400MHz, CDCls)d:

2.14-2.26(2H, m), 2.70(24, t, J=7.4Hz), 3.87(2H, s), 3.95(3H,



316 CLAIMS 1. A phenyl pyridazine derivative
represented by the fornmula (1): x Y z CO NR3

N, (CH2) NNR1 O wherein: RL is optionally
substituted or unsubstituted al kyl, or substituted or
unsubstituted al kenyl; R2 ggd R3 each independently
represents hydrogen or al kyl, hydroxyal kyl,

di hydr oxyal kyl or al kynyl, or R2 and R3 are fused
together with the adjacent nitrogen atomto fornma
substituted or unsubstituted, nitrogen- containing,
satsur; gt.@d (Ret ey deyckHe ) , §r-6@piHXddyJahdé Z8ealbh) » 7. 14 (2H,
i ndependently represents hydrogen or hal ogen,
substitiutedzor urruUBst iduted - alHeyl,, 7ab koM, daldaA tthite) -
al kyl sul finyl or al kylsul fonyl, or substituted or
unsubstiiEutad, armlz;. 5and.a Bt ands. d°dilHa aurber of from
1to5, with the proviso that R2 and R3 are not
iydirogens ar 1662, 1604, 1522, 1438, 1275.

Example 245
Preparation of
2-(3,4-diflucrobenzyl) -6- (3-flucro-4-methoxyphenyl) -
4- (4-methyl-li-piperazinyl)methyl~2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2-13,4-difluorobenzyl) -6~ (3-fluoro-4-nethoxyphenyl)-4-(4-m
ethyl-l-piperazinyi)methyl-2H-pyridazin-3-one was reacted to
vield the title compound as a colorless crystalline powder
(yield: 91.6%).
Melting point: 235-238°C (dec.)
'H NMR{400MHz, DMSO-d¢)d:
2.75(3H, s), 3.16-3.42(8H, m), 3.63(2H, s), 3.90(3H, s},
5.31(2H, s), 7.19-7.40(4H, m), 7.60-7.67(2H, m), 7.87(1H,
5).

IR(KBr) cm™‘: 3439, 1652, 1605, 1519, 1441, 1290, 1139.

Example 246

Preparatiocn of



same C -C3 al kyl groups at the sanme tinme when RL is a
benzyl 317 group or a Cl-C3 al kyl group; or a salt
thereof. 2. The conmpound of Caiml, wherein R is
substituted or unsubstituted alkyl having 1 to 7
carbon atons or substituteghg or unsubstituted al kenyl
having 2 to 7 carbon atons. 3. The conpound of C aim
2, wherein one or nore substituents on said al kyl or
al kenyl represented by Rl are each independently aryl
having 6 to 14 carbon atons or 5- or 6-nenbered

het er pat ¥l 4 tiMilng rbbeoz 81 hi 4 rdbigen hat emms nomniegh wlaiat (3-£1
aryl or heteroaryl groups are each substituted or
unsubsbi bt et theyybheoy B) silbgthitigent s-sebeet ed from

t he group consisting of hal ogen, al kyl and al koxy. 4.
The compowid.cofidg aim 1, wherein R2 and R3 each

i ndependent|y represents hydrogen, alkyl,

hydr oxyaldwing tdichpdpoxgatkydt drxaaipkenyl; or R2 and R3
are fused together with the adjacent nitrogen atomto
A-grpsad 5t 1 osr dbarenier dddinathy ogemopenhal npn¢3-fluoro-4
saturated heterocyclic group, said heterocyclic group
-heithgxgubst ¥t ued pyridagsubst  ¢nit edswiehcore toovimbiethe
hal ogen atons, or al kyl, al koxycarbonyl or aral kyl
tgraepsnpbundhe sconpolrd sefr yGitail it ds pahéeeilnisd d ¥ Ankfk 1Z
are each independently hydrogen, hal ogen, al kyl which
MeS tSHBSHbint eb 1@ 18ASUbSt i tuted by one or nore

hal ogen atons or al koxy groups, al koxy, alkylthio,

al fyk sad oyl pvabkyliysul fonyl, or C6-Cl4 aryl

2.77(6H, s), 3.91(3H, s), 4.24(2H, s), 5.35(2H, s),
7.21-7.44(4H, m), 7.66-7.74(2H, m), 8.45(1H, s).

TR{KBr) cm*: 3435, 1647, 1606, 1519, 1438, 1284.

Example 247

Preparation of

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

nyl)-4-{(4-methyl-l-piperazinyl)methyl-?H-pyridazin-3

-one dihydrochloride

Following the procedure of Example 4,
2-[3-{4-chlorophenyl)propyl]-6-(4-flucro-3-methylphenyl) -4
w {4-methyl-l-piperazinyl)methyli-2H~pyridazin-3-one was
reacted to yield the title compound as a colorless crystalline
powder {(yield: 50.0%).

Melting point: 244-245°C



which is substituted or unsubsituted by one or nore

hal ogen 318 atons, or al kyl or al koxy groups. 6. The
conmpound of Caiml1, wherein Rl is isobutyl,

cycl opropyl net hyl, cycl opentyl net hyl, cinnanyl,

hal ogenoci nnanyl, benzyl, Ratogenobenzyl,

di hal ogenobenzyl or (hal ogenophenyl)propyl; R2 and R3
are each independently hydrogen, Cl1 7 alkyl, Cl1 7

hydr oxyal kyl or propargyl; said heterocyclic group
formed by R2 and R3 is pyrrolidinyl, piperazinyl,

i peri(doopiey meFgehE) no which is substituted or
unsubstituted by one or nore Cl_7 al kyl or benzyl

gr ups-2X1bs2H et hyl 32 08¢ hexy 2 - et Byl thile /0P Haal dgéa;(3H,
Y is hydrogen, nethyl or halogen; Z is hydrogen; and
n iss ,1302033. 40 (Ie oonpbulrid 20f, € ai+i .18 Hwhi ch.-46(2H, d,
4- di met hyl am nonet hyl - 6- (3-fl uor o- 4- net hyl phenyl )-2-is
obut=8 .yl H2H; pyrideziys-3+one), 7.75(1H, m), 7.80(1H, m),
2-cycl opropyl net hyl - 4- di met hyl am nonet hyl - 6- (3-f | uor o-
4- ree 37t(thexyphenyl ) - 2H pyri dazi n- 3- one,

2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (4-
benzr)ylend  pilgenaziiagl ) net hy,l -12M41pyAil8azi oBsorfg2, 827.
2-cycl opropyl net hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4- (1-
pi pe razinyl)nethyl-2H pyridazi n- 3-one,

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- cycl opr opyl net h
Mtanfple (3-6f | uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3- one,
4-am nomet hyl - 2- cycl opr opyl net hyl - 6- (3-f | uor o- 4- net hox
yphe Preparation of

2—(4~chlorocinnamyl)—6~(3—fluoro—4—methoxyphenyl)—4—
(A-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure cf Example 4,
?-{4-chlorocinnamyl)-6- (3-flucro-4-methoxyphenyl}-4-(4-met
hyl-1-piperazinyl)methyl-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yvield: 85.2%).
Melting point: 248-250°C (dec.)

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

2.76(3H, s), 2.98-3.18(4H, m), 3.25-3.39(4H, m), 3.82(2H,
s), 3.90(3H, s), 4.92(2H, d, J=6.4 Hz), 6.46(1H, dt, J=15.6,
6.4 Hz}, 6.65{1H, d, J=15.6 Hz}, 7.25(1H, dd, J=8.5, 8.5
Hz), 7.33(2H, d, J=8.5 Hz), 7.44(24, d, J=8.5 Hz),

7.65-7.73(2H, m), 8.07(1H, s).



nyl ) - 2H pyri dazi n- 3- one, 319

4-di met hyl am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H
-pyr idazin-3-one,

4- di et hyl am nonet hyl - 2-i sobut yl - 6- (4- et hyl phenyl ) - 2H

pyri dazi n- 3-one, 308

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (4- et hyl phenyl

)-2- isobutyl -2H pyridazi n- 3- one,

6- (4-f 1l uoro- 3-net hyl phenyl )-2-isobutyl-4-(4-methyl-I-p
I per azinyl)nmethyl - 2H pyri dazi n- 3-one,

4R et hyd amatedet Apb26- (40T Udrie- 3-148bhylphenyl ) - 2-i s

obut vyl -2H pyridazi n- 3-one,

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3, 4-di f | uor oph
enyl -2-isobutyl-2H pyridazi n- 3-one,

R=&de hl2dcoci nnanyl ) - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4- (4-

meth yl-I-piperazinyl)nethyl -2H pyri dazi n- 3- one,

2- cyclroprapyk et hyt - 4- (4- net hyl - | - pi perazi nyl ) net hyl -6
-[4- (nethylthio)phenyl]-2H pyridazi n-3-one,

4- N, N-Bi (g-2xhydo oxyetrinyl ))-dm (Befithyb- £-ryidicepyrdpyly ket fr
yl -6 -[4-(nethylthio)phenyl]-2H pyridazi n-3-one,

2- cycl@pr(apylyaethyd &t iy di rtetphykant hopel eyt hg-{24- pret dyt 1
thio )phenyl]-2H pyridazin-3-one,

2- 1 sobu3ylon6- fdh ¢aeddtyl d:hide) phenyl | - 4- pr opar gyl am none
thyl -2H pyri dazi n- 3-one,

4- di metchylbathpotes hyteR:disebotty Ex8=f 4= (4vet hyl t hi 0) phen
yl]-

2-{4-chlorocinnamyl)-6- (3-fluoro-4-methoxyphenyl) -4-{4-(2-

hydroxyethyl}-1-piperazinyl]lmethyl-2H-pyridazin-3-one was
reacted to yield the title compound as a colorless crystalline
powder (yield: 82.6%).

Melting point: 220-228°C (dec.)

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

2.96-3.08(4H, m), 3.17{2H, £, 3=5.4 Hz), 3.28-3.44(4H, m},
3.75(2H, s), 3.79{(24, t, J=5.1 Hz), 3.90(3H, s}, 4.92(2H,
dd, J=6.4, 1.2 Hz), 6.46(1H, dt, J=16.1, 6.4 Hz), 6.65(1H,
d, J=16.1Hz), 7.25(1H, dd, J=8.5, 8.5Hz), 7.33(2H, d, J=8.5
Hz), 7.44(2H, 4, J=8.5 Hz), 7.65-7.72(2H, m), 8.00(1H, s).

TR(KBr} cm ': 2937, 1656, 1611, 1525, 1438, 1285.

Experiment 1

Tnhibitory Activity against Interleukin-1p Production

HL-60 cells were cultured for 4 days until confluence



2H pyri dazi n- 3-one, 320

2- (4-chl or obenzyl ) - 4- di net hyl am nonet hyl - 6- (3-fl uoro-4
-met  hoxyphenyl) - 2H pyri dazi n- 3- one,

2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (4-
meth vyl -1-piperazinyl)nethyd - 2H pyri dazi n- 3- one,

2-cycl opent yl net hyl - 4- di et hyl am nonet hyl - 6- (3-f | uor o-
4-me thoxyphenyl)-2H pyridazi n- 3- one,

2-cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- (1-
pi pe razinyl)nethyl-2H pyridazi n-3-one,

dr RAEMIoMet hyheRumy elicpent §| Pty o1 (8- $¢ Ligk o-FASeRHBRC
yphe nyl)-2H pyridazi n- 3-one,

(e tfd . uOT mh emdji i 646 3<fh ot B2kdret Rox yphenylada4t( #a
ethy 1-1-piperazinyl)nethyl-2H pyridazin-3-one,

dir diarelekly | s noeehy b w2rEedeidruonobemnzyd }lté—%éﬂfglqﬁéﬂé/m
-met  hoxyphenyl) - 2H pyri dazi n- 3- one,

@n (Rl 068 Obenkiydn) +6Lh33% | IRF 0-a4pdnmd it hoxy phersdhagde1vps
I per azinyl)nmethyl-2H pyridazi n-3-one,

dicard nonethy b- Ridalk fcbuorobenzids) o6- { 8-d/oér o- Thesthdrye
phen yl)-2H pyri dazi n- 3- one,

Wz e srorietchyla-t2- {44 ehl lorobé Azye ) L BLE S f | dorordemerhorpd
phen vyl)-2H pyri dazi n- 3-one,

2ay 3ddedif | uok Obeinzyf ) B3t by gol v 4: netthoxy@pheny| Thiee
(4-m ethyl-1|-piperazinyl)nmethyl -2H pyri dazi n- 3- one,
PayB314+dicf | Wor ebenny| £ 4drdiemdehyiani homethgh-@11(3ufe] yas
ro-4

determined by ELTSA. Each ICsy value was determined by a

comparison in yieid with a control to which no test sample was
added. Results on scme representative compounds are shown in

Tables 1 and 2.



nmet hoxyphenyl ) - 2H pyri dazi n- 3-one, 321
-(3-fluoro-4-net hoxyphenyl)-2-[3-(4-fl uorophenyl) prop
[1-

(

]

(4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one,

di met hyl am nonet hyl - 6- (3gid uor o- 4- net hoxyphenyl ) - 2- [
3-(4 -fluorophenyl)propyl]-2H pyridazi n- 3-one,

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (3-f | uor o- 4- et
hoxy

phenyl)-2-[3-(4-fl uorophenyl)propyl]-2H pyridazi n-3-on

6
y
4
4

e,
6-(3-??%%?5k4-nethoxyphenyl)-2-[3-(4-f|uorophenyl)prop
yl]- 4-(1-piperazinyl)nethyl-2H pyridazi n- 3-one,

4- am nomnet hyl - 6- ( 3-f | uor o- 4- met hoxyphenyl )-2-[3-(4-flu
orop henyl) propyl]-2Hpyri dazi n- 3- one,

2- (‘4- chl or oci nnanyl ) - -fl uor o- 4- net hoxyphenyl )-4-[4
- (2-

hydr oxyet hyl ) - I pi per gzinyl ] met hyl - 2H- pyri dazi n- 3- one,
2- (4-chl or oci nnahydr)z 6 ('8t f | uor o- 4- met hoxyphenyl ) - 4- (4
-met  hyl - I - pi gér azi ny?) net hyl - 2Repysigazinmi3- one,
2-cyc|opropy|nethy|-65? -fluoro-4-net hoxyphenyl)-4-] 3-
(4-m ethyl-|-piperazinyl)propyl]-2H pyri dazi p.3=Qne,
2- eyetony opyl met Ryl - 4+ ( 3- di metdiyipam nopwo Pytls) sy {84tk U
or 0-**4- met hoxyphenyl ) - 2H pyri dazi n- 3- one, IC50 (pm)
2-cyeropropyl met hyT :65.( 3- T | uor az4- met hexyphemyl ) - 4- [ 3-
(1-p, |ﬁ§;ag|nﬁlhprggMﬁ]-ZFpr@kgaZ|n-%mpnegﬁpr

4- ( -an1nop?opxl)-z-g¥clopropxk&g&pyl-Qm&S-f%uoro-4-ne
t hoxt* ypenyl ) H2H py#¥azi n- 32 0ne’~ or a sal t’“t her eof .

8. The compound of Glaim1, whgrein Rlgs a group
sel gét elf® o —

Zz

13 wme0 F 2EH 1 CymCH (HOCH,CH,N- Hel 0.33
55  MeG F H 1 CymCH, H,N- HEE 2.74
43 Me H H 1 ise-Bu Me,N- HCl £.21
47 Me H Mool iso-Bu Et,N- HCL 320
4 Me H H 1 iso-Bu (HOCH,CH,),N- el 553
. P ! o
83 ¥ Me H 1 iso-Bu Me- N\_/N e JHCL 0.27
89 F Me H© 1 fso-Bu MeyhN- HCL 5.50
108 ¥ F H 1 iso-Bu (HOCH,CH, )N~ HCH 3.44
3 / N N- WO 955
143 ¥ Me H C]O—/J Me N\MJ

‘ N,
149 MeS H H 1 CyprCH, Me- N\_/N - 2HCE 1.63
153 MeS 1 B 1 CymCH, Me;N- HC 0.58
161 MeS H " 1 iso-Bu ey N HC 778

H

163 MeS H m 1 iso-Bu _ SN HC 2.78
P om
189 MeO T H F-—@CHz Me-N N—  free 0.87

S
t H NF_\ free 0.04

192 M0 FOH 1 F~{::>—CH3 3
23 MO F B 3 CyprCH, HoN N free 0,24

(-

216 MO F H 3 CyprCH, H,N- free . 1.14




from hal ogenobenzyl, di hal ogenobenzyl,

(hal ogenophenyl ) ethyl, 322 (di hal ogenophenyl) et hyl,

( hal ogenophenyl ) propyl or (di hal ogenophenyl) propyl ;

R2(R3)N- is a group selected from am no,

di met hyl am no, pi perazinyl 3¢f N nethyl pi perazinyl; X

is hal ogen or nethoxy; Y is nethyl or halogen; Zis

hydrogen; and n stands for 1 or 3. 9. The conpound of

Caim1, wherein Rl is a group selected from

chl orobenzyl, dichl orobenzyl, fluorobenzyl,

di fl uorobenzyl, (chlorophenyl) ethyl, (dichlorophenyl)

et AP1e ¢ chl r or ophenyl ) propyl or

(di chl orophenyl ) propyl; RX(R3)N- is a group selected

fromam no, dinethylam i perazi nyl or

N- et hyl pi perazinyl; X i | ogen or nethoxy; Y is

nmet hyl or halogen; Zis glrogen; and n stands for 1
R

or 3. 10. The conpound aim1, which is:

2-[ 3- (4 chloropheﬁylmﬁképy_'26-(4-fluoro-3-npthy!phe
nyl) - 4-(4- nethyl-l-plpera%|nyI)nethyI-ZFprrlda2|n-3-o
ne,

Z-13-(2-chlorophenyl’) propyl ] -6-(4-fl uoro-3- ne}h D he
b4 (4- rret hyI -1 p| perazipyl ) met hyl - 2k pyfilléé’nz oycee
ne,xvo. "
2-[3-(3- chlorophenyl)propyl] 6- (4-fluoro-3- nefﬁt“hhe
nyr)y-4-(4- nethyl-l-plperaanyI)nethyI Zttgyrlda2|n 3-0
N€, 207 MeQ Me-N ~ N— 2.7
2-(4- chlorobenzyl) 6- (4 fId%Lb 3 nethylphényl) 4-(4-
met hyl - 1- pi perazi nyl ) met hyl% 2H pyri dazi n- 3- one,

2- (2pghlgrobenzyl) - 6-(4-f 3z et hyhphenyl ) -6 (4-
nethyl-rgﬁfpera2|nyl)ﬁethb i;ﬁfpyrlda2|nﬁ§ one,

209 MeO F H 1 @\ ~ Me"N\__/N_' 2.8

= HO \
/ N —
210 MeO F H I A e A
et Py
; Ct —(CHzla Me-N  N— 6.5
218 F Me H 1 \ 4 (CHals Me )
7N N N— 5. 8
222 F Me H 1 C“‘§LJ?‘CH2 Me NL_/
227 F Me H 3 \ )Gtz IN- 5.2
— FARERN B
23¢ B Me H 1 O (O MeN_ N 40
Gl
S Me-N N— BT
231 F Me H 1 W N
cl
i
_ . : 1 CH Me-N  N—
241 MeO F H @—( 2 N

- TN
242 MeOD F H 1 -Ci—\\/:/>~(CH2)3 MeanNm 7.7




2-(2-chl orobenzyl )-6-(4-fl uoro-3-nethyl phenyl)-4-[3
323

(4- et hyl -1 - pi perazi nyl) propyl ] - 2H pyri dazi n- 3- one,

4- (3-am nopropyl ) -2-(2-chl orobenzyl )-6-(4-fluoro-3-m
et hyl phenyl ) - 2H pyri dazi n- 3rs0ne,

2-[2-(2-chl orophenyl ) et hyl]-6-(4-fl uoro-3-nethyl phen
yl)-4-(4-nmethyl -1-pi perazi nyl) net hyl - 2H pyri dazi n- 3- on

€,
2-[2-(4-chl orophenyl)ethyl]-6-(4-fluoro-3-nethyl phen
Bperdnedcnigt Wd 4= gicgabazinyl Yeethyl - 2H pyri dazi n- 3- on

€,

2- (Bs6idy aiddrogbenzyl ) - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4
-(4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,

2- ( 2, 6adhchirgriebenmyd)nd «h 4-f¢ igheg- 8r rdtchyinphiehphpyg in
- (1- pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,

Tetdrd honetiyilct2p( 2] Biadl shtor obendded bn (40P jordiguaks -
et hyl phenyl ) - 2H pyri dazi n- 3- one,

2r 8o (@, BEidivc % prodphiea yowpropy | es6<¢ ds friiyercob 8s e tohyt he
| phenyl ) - 4- (4- et hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazin
an@mt pé, water reguired for its dissolution.
2-(3,4-difluorobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4

- (denel byl - | - pi perazi nyl ) nmet hyl - 2H pyri dazi n- 3- one,

4- am nonet hyl - 2- (2- chl or obenzyl ) - 6-(4-fl uor o- 3- et hy

| phengk) : 2Hslpyari daziTab3eoBe, the compounds of the present
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyl phenyl)-4-[
i3rvedtieh yHowWedpiaparazd hyd ) propy L= 2H @yt ldazige@egheve r
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmnethoxyl phenyl)-4-[

the comparative compounds.




3-(1-pi perazinyl) propyl]-2H pyridazi n- 3-one,

324

2-[3-(2-chl orophenyl ) propyl ]-6-(3-fl uoro-4-nethoxyl p

henyl ) - 4- (4- et hyl -1 - pi perazi nyl ) net hyl -

-one

2-[3-(4-chl orophenyl) propykis 6- (3-f 1 uor o- 4- net hoxyl p

henyl ) -4- (4- met hyl -1 - pi per azi nyl ) net hyl

-one 4-am nonet hyl - 2-[ 3- (2- chl or ophenyl)

propyl]-6-(3-fluo
r o- 4- met hoxyl phenyl ) - 2H pyri dazi n- 3- one,
2-[3-(4- chloﬂbﬁﬁenﬁl)propyl] 6-(3-fluo

4- am nonet hyl -

2H pyridazin-3

-2H pyridazin-3

-0 4 |||..,|.||ul\y| hCIIyI} 2II‘[JyI i daLI = O Ullc,
2:¢ycl 0 Q&pyln@¢h@haﬁa@3uﬁtuémount@éﬁﬁ@ﬁ?l@Qgﬁﬁh)ié-(%)
[% %ﬁgplperaz nyl ) pspyl | - 21 py# tefazitH3- gne, !
Z=(3-"ari nopr opyl [opropyl me 6-(3-fluorp-4-
L et hn\;‘\zp nhgn\lpy )Léh\/¥§d38| 'Ipé Cné}!’lé/é ( 00'8
2-(4- ﬂBuorobenzyI)lﬁgﬂ% fIuoro-4-ﬁeﬂhoxv|phenvI)J4-(
4- et XI-I-plperazh@yh)neth)l-2F+@yggdazir-3-oner
2= (4=ttuoorobepzyl)=6-(3-ftugro-4 thoxylphenyT ) =4-
1- pi Ilf)3|337| nyl ).met hQI 4y pyrildazi n%E nnn 10 (
2- (3,45d|fluorobenzy0356 (3 fl uor®- ménethqulphéhwl)
- 4-(4,pethyl - -p|p§5a ynyl ) et hyl 5 21+ pyri dazi n- 3-pne,
2 (3 47di-f l-uor-obenzyi ?-* urm:;{uy. a..#..u..m. F6—t3=H
uoro-43nethoxvlphehé#%TZFLo ridaz¥ m23R- ane, 20
2- (4- ¢hl or oci hnanyhp-67(3- fIuoro-@:mfthoxylphenytmy4
-(4- nyl—=1-piperazinyl) el hyl -2H. pyri dazi n- 3- .
A MBIVt 1 - pipeT aziyTY e YT~ PRy %
143 5.023 0.05 10
149 3.09 0.03 >10
153 2.95 0.6 0.5
188 2.008 2.5 0.08
193 5.032 0.1 5
195 5.072 2.2 0.2
206 2.042 3.5 0.06
214 5.061 0.05 10
217 5.061 0.05 10
245 5.020 0.05 10
246 4.992 0.2 2
247 4.999 0.05 10
248 2.002 3.5 0.06
249 2.017 7.0 0.03
Comparative 100
Compound 1 v.677 {(insoluble) <0.00d
Comparative 100
Compound 2 v.742 (insoluble) <0.001
Comparative 100
Compound 3 0.740 (insoluble) <v.00l
Comparative 100
Compound 4 C.95 (insoluble) <u.oul




2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- met hoxyl phenyl ) - 4

-[ 4- (2- hydr oxyet hyl ) - 1- pi per azi nyl ] net hyl - 2H pyri dazi n

-3-0 ne,

4- N, N- bi s(2-hydroxyet hyl)am nomet hyl - 2-cycl opr opyl ne

t hyl - 6- (3-f1 uor o- 4- net hoxykphenyl ) - 2H pyri dazi n- 3- one,

4- am nonet hyl - 2- cycl opr opyl net hyl - 6- (3-fl uor o-4-neth

oxyl phenyl ) - 2H pyri dazi n- 3- one, or

2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- met hyl phenyl ) - 4-(

4- et hyl -1 - pi perazi nyl ) met hyl - ZFprrldaZ|n 3-one; or a
of . 11. The conpound Pff T aim 1, mhlch s

| or ophenyl ) propyl ] - - f1 uor o- 3- net

- | - pi perazi nyl ) et hyl

\Qr obenzyl )< 6o 4-f | uor Ipethylphenyl) wa-ne
Elperaz ) met hyk - 2 pggld zin- 3- Fne
BL-OP) -(2- @hfo beyiz - (Quef t

hyl p® h yI) ZFprrlda2|n 3-one; o 0
2-[2-(4-chl orophenyl)ethyl]-6-(4-fl uoro-3-nethyl phenyl
) 4 - Comp.comp'd } Comp.comp'd 2 Comp.comp'd 3
(4-met hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one,

2- (2, 6-di chl orobenzyl)-6-(4-fluoro-3-nethyl phenyl)-4-(
4- me f-1-pi perazi nyl ) met hyl - 2H pyri dazi n- 3- one,
2-13-( | or ophenyl ) propyl ] -6-(3-fl uoro-4-net hoxyl phe
nyl)

-4-( hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,
2-13 hl or ophgayl )~

propyl J - 6#- nmet hoxyl phenyl ) 326

Comp.comp'd 4

Experiment 3 (Oral Absorbability Test on Rats)

The compound of Example 83 and the comparative compound
3 were suspended at 2 mg/m]".. with a 0.5% MC solution in mortars,
respectively, and were orally administered to male SD rats at
10 mg/5 mL/kg. Upcn elapsed time of 6.25, 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
cn the compound of Example 83 equipped with increased water

solubility. The compound of Example 83 is, therefore, useful



-4-(4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3- one,
2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyl phenyl )-4-[3
-(1- piperazinyl) propyl]-2H pyridazi n-3-one,

4- (3-am nopropyl)-2-cycl opropyl nmet hyl - 6- (3-fl uor o- 4- ne
thox vyl phenyl)-2H pyri dazisas 3- one,

2- (4-fluorobenzyl)-6-(3-fl uoro-4-nethoxyl phenyl)-4-(4-
meth yl-I-piperazinyl)nmethyl -2H pyri dazi n- 3- one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-nethoxyl phenyl ) -4-(1-
pi pe razinyl)nethyl-2H pyridazi n-3-one,

2s (B 4edifllyudebkhg yihgd B=i(r@=-f | uor o- 4- net hoxyl phenyl ) -4
-(4- nethyl-I|-piperazinyl)methyl - 2H pyri dazi n- 3- one,
RSy dretitf 14udoobeénzyd cibidi istyhFeahi aonka ey |angy/ 03- P o)
ro-4 -nmethoxyl phenyl)-2H pyri dazi n- 3- one,

2- (4- chl er stinhanylaynr (8s flruBrpe dimet hoxy kphersdnpognds
4-me thyl -1-piperazinyl)net hyl -2H pyri dazi n- 3- one,

2f (Meaohlieso2d nidny Y3 6-1(3f Pdbr 24 mBdRhox3Aphedyd 42 gefe
4-(2

ehytroxacetimjlsketepi perazinydidnietrhyht 2 H pyrd dazibei3- onel

Ap b Nedii iSl(i2-vhy dkDx g ethopin) BmiEAd e zhyd 62-ayrs] opropAtiathy
yl -6 - (3-fluoro-4-nethoxyl phenyl)-2H pyri dazi n- 3-one,
daapbsemetiyin 2t tybkopropybmetunds 6 (Brafdouersc34- et RéX .
yl ph enyl)-2H pyri dazi n- 3-one, or

29 A2¢B| eraci hiany iy aBd(24 faohet Fhwetdnd phehyl pspredly
meth vyl -I-piperazinyl)nethyl-2H pyridazin-3-one; or a
satdbld hexddafine327



12. The compound of Caim1l, whichis

2-(3,4-difl uorobenzyl)-4-di nmet hyl am nonet hyl - 6-(3-fl uo
ro-4 -nethoxyphenyl)-2H pyri dazi n- 3- one,

2- (4-chl oroci nnanyl ) - 6- (4-fl uor o- 3- et hyl phenyl ) - 4- (4-
meth vyl -1-piperazinyl)nethgyk-2H pyri dazi n- 3- one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-nmethoxyphenyl)-4-(1-p
i per azinyl)nethyl-2H pyridazi n- 3- one,

2-[ 3-(4-chl orophenyl ) propyl ] -6-(4-fl uoro-3-net hyl pheny
1)-4

-(4-met hyl -1 - pi perazi nyl )eaAIMA - 2H- pyri dazi n- 3- one,

2- (4-chl oroci nnanyl ) - 6- (3-fl uoro- 4- met hoxyphenyl ) -4-(4
-met  hyl Al pipépelaziinglz)imet By ki oy idazriene8toneyy drhe
2- (4-chl oroci nnanyl ) - 6-(3-fl uor o- 4- met hoxyphenyl )-4-[4
£¢Paula (1):

hydr oxyet hyl ) - 1- pi per azi nyl ] met hyl - 2H pyri dazi n- 3- one;
or a salt thereof. 13. AXmedi cine conprising as an
active ingredient the co.oouqd of any one of clains
1-12 or a salt thereof. e medi ci ne of claim 13,
which is a preventive o erapeutic for a disease

di seases, inflamatory
ost eoporosi s, or

I@f claim 13, which is a
for rheumatism arthritis

t herapeutic for inmune sy
di seases, is®emic disg
i chor r heni a. 1§N The med
preventive orr® theFﬁB@utl
or inflammatory colitis.

wherein:

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

R? and R? each independently represents hydrogen or alkyl,
hydroxyalkyl, dihydroxyalkyl or alkynyl, or rR? and R’ are fused
together with the adjacent nitrogen atom to form a substituted
orunsubstituted, nitrogen-containing, saturatedheterocyclic
group;

X, Y and % each independently represents hydrogen or
halogen, substituted or unsubstitutedalkyl, alkoxy, alkylthio,
alkylsulfinyl or alkylsulfonyl, or substituted or
unsubstituted aryl; and

n stands for a number of from 1 to 5;

with the proviso that R* and R? are not hydrogens or the

same C;—-Cy alkyl groups at the same time when R* is a benzyl



17. An interleukin-1(3 production inhibitor conprising
as an active ingredient the conpound of any one of
claims 1-12 or a salt thereof. 18. A pharnaceutica
conmposition conprising the conpound of anyone of
clainms 1-12 or a salt thergpf and a pharnmacol ogically
acceptable carrier. 19 The pharnaceuti cal conposition
of claim 18, which is a pharnaceutical conposition

for the prevention or treatment of a di sease caused

by stinmulation of interleukin-1(3 production. 20. The
pirarmacest Ccdl: ebhpbsitdwn ofr @l gaehi-18ewdifch is a
phar maceuti cal conposition for the prevention or

t r eat AentTheofcomprung s stlenrdils edsess it Bf | ampabsity tuted
di seases, ischemc diseases, osteoporosis, or

d 1c hros wireti tawt e2a | KiHehphiaranideut tedborterpos Prisawsefi tuted
claim 18, which is a pharmaceutical conposition for
drthenpuesent ivoed orl karedt memtingof thelrmadosm 28PPRAFiti s
or inflammatory colitis. 22. Use of the conmpound of

any one dfhecl@mpeubdl@fofliain sal tvhieheiaofnd obr tve <
production of a medicine. 23. A nethod for treating a
dilsgaseccansed didstElmylavkonlkofvl meprkeaktad I8 R are
production, which conprises admnistering the
canpiuddpefdanyl yore vof h@r migres 1014 orarpogabtomheredf. or

p-membered hetercaryl having 1 to 3 nitrogen atoms; and said
aryl or heteroaryl groups are each substituted or unsubstituted
by 1 to 3 substituents selected from the group consisting of
halogen, alkyl and alkoxy.

4. The compound of Claim 1, wherein R? and R? each
independently represents hydrogen, alkyl, hydroxyalkyl,
dihydroxyalkyl or alkynyl; or R? and R? are fused together with
the adjacent nitrogen atom tc form a 5- or 7-membered,
nitrogen-containing, saturated heterocyclic group, said
heterocyclic group being substituted or unsubstituted with one
or more halogen atoms, or alkyl, alkoxycarbonyl or aralkyl
groups.

5. The compound of Claim 1, wherein X, ¥ and Z are each
independently hydrogen, halogen, alkyl which is substituted
or unsubstituted by one or more halocgen atoms or‘alkoxy groups,
alkoxy,alkylthio,alkylsulfinyl,alkylsulfonyl,or(k—Clqaryl

which is substituted or unsubsituted by one or more halogen
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atoms, or alkyl or alkoxy groups.

6. The compound of Claim 1, wherein R* is isobutyl,
cyclopropylmethyl, cyclopentylmethyl, cinnamyl,
halogenocinnamyl, benzyl, halogenobenzyl, dihalogenobenzyl or
(halogenophenyl)propyl; R? and R’ are each independently
hydrogen, Ci7 alkyl, Ci-s hydroxyalkyl or propargyl; said
heterocyclic group formed by rR? and R® is pyrrolidinyl,
piperazinyl, piperidino or morpholino which is substituted or
unsubstituted by one or more Ci.7 alkyl or benzyl groups; X is
methyl, methoxy, methylthio or halogen; ¥ is hydrogen, methyl
or halogen; 7 is hydrogen; and n is 1 or 3.

7. The compound of Claim 1, which is
4-dimethylaminomethyl-6-(3-fluoro-4-methylphenyl)~2-isobut
yil-2H-pyridazin-3-one,
2~cyclopropylmethyl-4-dimethylaminomethyl-6-{(3-fluorc-4-me
thoxyphenyl)-ZH-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4-(4d-benz
yi-l-piperazinyl)methyl-ZH-pyridazin-3-one,
2-cyclopropylmethyl-6- (3-fluoro-4-methoxyphenyl} -4~ (l-pipe
razinyl)methyl-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
- (3-fluoro-4-methoxyphenyl) ~2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl~6-(3-fluoro-4-methoxyphe

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



319

4-dimethylaminomethyl-2-iscbutyl-6- (4-methylphenyl}-2H-pyr
idazin-3-one,

4-diethylaminomethyl-2-isobutyl-6~ (4-methylphenyl)-2H-pyri
dazin-3-one,

4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(4-methyiphenyl)-2-
isobutyl-2H-pyridazin-3-one,

- {4-fluorc-3-methylphenyl)-2-iscbutyi-4- (4-methyl-1l-piper
azinyl)methyl-2H-pyridazin-3-one,
4-dimethylaminomethyl-6-{4-flucro-3-methylphenyl)-2-isobut
yl-2H-pyridazin-3-one,

4-N,N-bis (2-hydroxyethyl)aminomethyl-6-(3,4-diflucrophenyl
)-2-isobutyl-ZH-pyridazin-3-one,
2—(4—chlorocinnamyl)—6—(4—fluoro—3—methylphenyl)—4—(4—meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopropylmethyl-4- (4-methyl-l-piperazinyl)methyl-6-[4-
(methylthio)phenyl]-2H-pyridazin-3-one,

4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
~[4- (methylthio)phenyl]-2H-pyridazin-3-one,
2-cyclopropylmethyl-4-dimethylaminomethyl-6-[4- (methylthio
tphenyl]-2H-pyridazin-3-one,

2~isobutyl-6-[4- (methylthio)phenyl]-4-propargylaminomethyl
-2H-pyridazin-3-one,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylthio)phenyl]-

2H-pyridazin-3-one,
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2-({4-chlorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4-met
hoxyphenyl) -2H-pyridazin-3-one,
2-cyclopentylmethyl-6-(3-fluoro-4-methoxyphenyl) -4~ {4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cyclopentylmethyl-4-dimethylaminomethyl-6-{3-fluoro-4-me
thoxyphenyl)-2H-pyridazin-3-cone,
2—cyclopentylmethyl—6—(3—fluoro—4—methoxyphenyl)—4—(1—pipe
razinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopentylmethyl-6-{3-fluorc-4-methoxyphe
nyl)-Z2H-pyridazin-3-cne,
2-(4-fluorchenzyl)-6-(3-flucro-4-methoxyphenyl) -4~ (4d-methy
l-1-piperazinyl)methyl-2H-pyridazin-3-one,
4-dimethylaminemethyl-2- (4-fluorobenzyl)-6- (3-fluoro-4-met
hoxyphenyl) -2H-pyridazin-3-one,
2—(4—fluorobenzyl)—6—(3—fluoro—4—methoxyphenyl)—4—(l—piper
azinyl)methyl-2H-pyridazin-3-one,
4—aminomethyl—2~(4—fluorobenzyl)—6—(3—fluoro“4—methoxyphen
yl)~2H-pyridazin-3-one,
d-aminomethyl-2-{4-chlorobenzyl)-6-(3-fluorc-4-methoxyphen
yl)-2H-pyridazin-3-one,
2-(3,4-diflucrocbenzyl)-6-(3-flucro-4-methoxyphenyl)-4-(4-m
ethyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-diflucrobenzyl}-4-dimethylaminomethyl-6-{3-fluoro-4

-methoxyphenyl)-2H-pyridazin-3-one,
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6- (3-fluoro-4-methoxyphenyl)~2-[3-(4-flucrophenyl)propyti]-
4- {4-methyl~l1-piperazinyl)methyl-2H-pyridazin-3-one,
4-dimethylaminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3-(4
~fluorophenyl)} propyi]-2H-pyridazin-3-one,
4-N,N-bis (2~-hydroxyethyl)aminomethyl-6-(3-fluoro-4-methoxy
phenyl)-2-{3-(4-flucrovhenyl)propyl]-2H-pyridazin-3-cne,
6- (3-fluoro-4-methoxyphenyl)-2-[3- {4-fluorophenyl)propyl]-
4- (1~piperazinyl)methyl-2H-pyridazin-3-one,
4-—aminomethyl-6- (3-fluoro-4-methoxyphenyl)-2-[3-{4-flucrop
henyl)propyl]-2H-pyridazin-3-one,
2- (4-chlorocinnamyl) -6~ (3-fluoro-4-methoxyphenyl) -4-[4-{2-
hydroxyethyl)-l-piperazinyllmethyl-ZH-pyridazin-3-one,
2= (4-chlorocinnanyl) -6-{3-fluoro-4-methoxyphenyl) -4- (4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-cycloprepylmethyl—-6-(3-fluoro-4-methoxyphenyl)-4-{3-(4-m
ethyl-1-piperazinyl)propyl]-2H~-pyridazin-3-one,
2-cyclopropylmethyl-4- (3-dimethylaminopropyl) -6-(3~fluoro-
4-methoxyphenyl)-2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl)-4-[3-{i-p
iperazinyl)propyl]-2H-pyridazin-3-one, or
4- (3-amincpropyl)-2-cyclopropylmethyl-6é-(3-flucro-4-methox
yphenyl)-2H-pyridazin~3-one; or a salt therecof.

g. Thecompoundof(ﬂaiml,vﬁ@reianiseagroupselected

from halogencbenzyl, dihalogencbenzyl, {(halogenophenyl)ethyl,
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(dihalegenophenyl)ethyl, (halogenophenyl)propyl or
(dihalogenophenyl}propyl; R*(R*)N- is a group selected from
amino, dimethylamino, piperazinyl or N-methylpiperazinyl; X
is halogen or methoxy; Y is methyl or halogen; 72 is hydrogen;
and n stands for 1 or 3.

9, The compoundof Claiml, wherein R' is a group selected
from chlorobenzyl, dichlorobenzyl, fluorobenzyl,
difluorcbenzyl, (chlorophenyl)ethyl, (dichlorophenyl}ethyl,
{(chlrorophenyl)propyl or {dichlorophenyl)propyl; R*(R*)N- is
a group selected from aminc, dimethylamino, piperazinyl or
N-methylpiperazinyl; X is halogen or methoxy; Y is methyl or
halegen; 7 is hydrogen; and n stands for 1 or 3.

10. The compound of Claim 1, which is:
2-[3-{4-chlorophenyl)propyl]l-6-(4-flucro-3-methylphe
nyl}"4—(4—methyl—1—piperazinyl)methyl—2H—pyridazinw3—one,
2~[3-(2-chlorophenyl)propyl]-6-(4-flucro-3-methylphe
nyl)-4- (4-methyl~l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[3-{3-chlorophenyl)propyl]-6-(4-flucro-3-methylphe
nyl) -4~ (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-chlorobenzyl) -6- (4-fluoro~3-methylphenyl}-4- (4~
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,

2-(2-chlorobenzyl) -6- (4-fluoro-3-methylphenyl}-4- (4-

methyl-l1-piperazinyl)methyl-2H-pyridazin-3-one,

2-(2-chlorcbenzyl)-6- (4-fluoro-3-methylphenyl}-4-[3-
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{4-methyl-1l-piperazinyl)propyl]-2H-pyridazin-3-one,
4-(3-aminopropyl)~2-{2-chlorchenzyl)-6-{4-fluoro-3-m
ethylphenyl)-~2H-pyridazin-3-ong,
2-[2-(2-chlorophenyl)ethyl]-6-{4-fluoro-3-methylphen
yl)-4- (4-methyl-1-piperazinyl)methyl-2H-pyridazin~-3-one,
2-[2-(4-chlorophenyl)ethyl] -6-(4-fluoro-3-methylphen
y1l)-4-(4-methyl-1-piperazinyl)methyl-2H-pyridazin-3-one,
2—{2,6—dichlorobenzyl)—6—(4—fluoro—3—methylphenyl)—4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2—(2,6—dichlorobenzyl)—6~(4—fluoro—3—methylphenyl)—4
-(l-piperazinyl)methyl-2H-pyridazin-3-one,
4—aminomethyl—2—(2,6—dichlorobenzyl)ﬁ6—(4—fluoro—3—m
ethylphenyl)-2H-pyridazin-3-one,
2-(3-(2,6-dichlorophenyl)propyl]-6- (4-fluoro-3-methy
lphenyl}—4—(4—methyl—l#piperazinyl)methyl—ZH—pyridazin—3—o
ne,
2-(3,4-diflucrobenzyl) -6-{4-fluoro-3~methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
4-aminomethyl-2-(2-chlorobenzyl) -6-{4-fluoro-3-methy
lphenyl)-2H~pyridazin-3-one,
2-(4-fluorckenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-|
3-({4-methyl-l1-piperazinyl)propyl]-2H-pyridazin~-3-one,
2—(4—fluorobenzyl)—6—(3—f1uoro—4—methoxylphenyl)—4—[

3-(l-piperazinyl)propyl]-2H-pyridazin-3-one,
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2-[3~{2-chlorophenyl)propyl]-6-{3-fluoro-4-methoxylp

henyl)-4- {(4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one

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

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

4-aminomethyl~2-[3-{2-chlorophenyl)propyl]-6-{3-1fluo
ro-4-methoxylphenyl}-2H-pyridazin-3-one,
4-aminomethyl-2-[3- (4-chlorophenyl)propyl]-6-{3-fluo
ro-4-methoxylphenyl)-2H~pyridazin-3-one,
2-cyclopropylmethyl-6~ (3-fluoro-4-methoxylphenyl)-4-
[3-(1-piperazinyl)propyl]-2H-pyridazin-3-one,
4- (3-aminopropyl) -Z2-cyclopropylimethyl-6-{3-fluorc-4-
methoxylphenyl)-2H~pyridazin-3-one,
2-{(4-flucrobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl)-6-{3-fluoro-4-methoxylphenyl)-4-(
l-piperazinyl)methyl-2H-pyridazin-3-one,
2—(3,4—difluorobenzyl)—6—(3—fluor0m4—methoxylphenyl)
-4-(4-methyl-l1-piperazinyl)methyl-2H-pyridazin-3-one,
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6- (3~f1
vworo-4-methoxylphenyl)-2H-pyridazin-3-one,
2-(4-chlorocinnamyl) -6-(3-flucrce-4-methoxylphenyl) -4

- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
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2-(4-chlorocinnamyl)-6-(3-fluoro-4-methoxylphenyl)-4
-[4-{2-hydroxyethyl)-1l-piperazinyl]methyl-2H-pyridazin-3-o
ne,

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

4-amincmethyl-2-cyclopropylmethyl-6- (3-fluoro-4-meth
oxylphenyl)-2H-pyridazin-3-one, or

2-(4-chlorocinnamyl}-6-(4-fluoro-3-methylphenyl)-4-{
4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one; or

a salt thereof.

11. The compound of Claim 1, which is
2-[3-{4-chlorcphenyl)propyll-6-{4-fluoro-3-methylphenyl) -4
-{4-methyl-1l-piperazinyl)methyl-ZH-pyridazin-3-one,
2-(4-chlorobenzyl)-6-{4-fluorc-3-methylphenyl)-4- (4-methyl
-l-piperazinyl)methyl-2H-pyridazin-3-one,

4- (3-aminopropyl) ~2-(2-chlorobenzyl}-6- (4-fluoro-3-methylp
henyl)-2H-pyridazin-3-one,
2-[2-(4-chlorophenyl)ethyi]-6-(4-fluoro-3-methylphenyl)-4-
{4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(2,6-dichlorobenzyl)-6-{4-fluoro~3-methylphenyl} -4~ (4-me
fhyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-[3-(2-chlorophenyl}propyll-6-(3-fluoro-4-methoxylphenyl)
-4- (4-methyl-1l-piperazinyl)methyl-2H-pyridazin-3-one,

2-[3- (4~chlorophenyl)propyl]-6-(3-fluorc-4-methoxylphenyl)
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-4~ {4-methyl-l-piperazinyl}methyl-Z2H-pyridazin-3-one,
2-cyclopropylmethyl-6-(3-fluoro-4-methoxylphenyl)-4-[3-(1-
piperazinyl)propyl]-2H-pyridazin-3-one,
4-{3~aminopropyl)-2-cyclopropylmethyl-6-{(3-fluoro-4-methox
yvlphenyl)-2H-pyridazin-3-one,
2-{4-fluorobenzyl)-6-(3~fluoro-4-methoxylphenyl)-4- (4-meth
yl-l-piperazinylimethyl-ZH-pyridazin-3-one,
2-(4-fluorobenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-{1-pipe
razinyl)methyl-2H-pyridazin-3-cne,
2-(3,4-difluorcbhenzyl)-6-(3-fluoro-4-methoxylphenyl)-4-(4-
methyl-l-piperazinyl)methyl-ZH-pyridazin-3-one,
2-(3,4-diflucrobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxylphenyl)-2H-pyridazin-3—-one,
2-{4-chlorccinnamyl) -6—- (3-fluoro-4-methoxylphenyl} -4- (4-me
thyl-l1-piperazinylimethyl-2H-pyridazin-3-cne,
2-{4~chlorocinnamyl)~6- (3-fluoro-4-methoxylphenyl) ~4-[4- (2
~hydroxyethyl)~l-piperazinyl]methyl-2H-pyridazin-3-one,
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-cyclopropylmethyl-6
- (3~flucro-4-methoxylphenyl)-2H-pyridazin-3-one,
4-aminomethyl-2-cyclopropylmethyl-6-(3-fluorc-4-methoxylph
enyl} -2H-pyridazin-3-one, oOr

2-({4-chlorocinnamyl)-6- (4-fluoro-3-methylphenyl)-4-{4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-cne; or a salt

thereof.



12. The compound of Claim 1, which is
2-(3,4-difluorobenzyl)-4-dimethylaminomethyl-6-(3-fluoro-4
-methoxyphenyl) -2H-pyridazin-3-cne,
2-(4-chlorocinnamyl)~6- (4-fluoro-3-methylphenyl)-4-(4-meth
yl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-(4-fluorobenzyl) -6-(3-fluoro-4-methoxyphenyl)-4-{l-piper
azinyl)methyl-2H-pyridazin-3-one,

2-[3- (4-chlorophenyl)propyll-6-(4-fluoro-3-methylphenyl) -4
- (4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one,
2-{4d-chlorocinnamyl)-6-{(3-fluoro-4-methoxyphenyl)-4-(4-met
hyl-l-piperazinyl)methyl-2H-pyridazin-3-one, or
2-{4-chlorocinnamyl)-6- {3-fluoro-4-methoxyphenyl) -4-[4-(2~
hydroxyethyl) -1l-piperazinyl]lmethyl-2H-pyridazin-3-one; or a
salt thereof.

13. A medicine comprising as an active ingredient the
compound of any one of claims 1-12 or a salt thereof.

14. The medicine of claim 13, which i1s a preventive or
therapeutic for a disease caused by stimulation of
interleukin-18 production.

15. The medicine of claim 13, which is a preventive cr
therapeutic for immune systemdiseases, inflammatory diseases,
ischemic diseases, ostecporosis, or ichorrhemia.

16. The medicine of claim 13, which is a preventive or

therapeutic for rheumatism, arthritis or inflammatory colitis.
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17. An interleukin-1p production inhibitor comprising
as an active ingredient the compound of any one of claims 1-12
or a salt thereof.

18. Apharmaceutical composition comprising the compound
ofanyoneofclaims1m12orasaltthereofandapharmacologically
acceptable carrier.

19 The pharmaceutical composition of claim 18, which is
a pharmaceutical composition for the prevention or treatment
of adisease causedbystimulationof interleukin-1pproduction.

20. The pharmaceutical composition of claim 18, which
is a pharmaceutical composition for the prevention or treatment
of immune system diseases, inflammatory diseases, ischemic
diseases, osteoporosis, or ichcorrhemia.

21. The pharmaceutical composition of claim 18, which
is a pharmaceutical composition for the prevention or treatment
of rheumatism, arthritis or inflammatory colitis.

22. Use of the compound of any one of claims 1-12 or a
salt thereof for the production of a medicine.

23. Amethod for treating a disease caused by stimulation
of interleukin-1p production, which comprises administering

the compound of any one of Claims 1-12 or a salt thereof.
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