30 March 2006 1 DESCRI PTI ON WATER- SOLUBLE PHENYLPYRI DAZI NE DE X@ ¥$§§6§VD
MEDI CI NES CONTAI NI NG THE SAME TECHNI CAL FI ELD This invention r

wat er.- sol ubl e phenyl pyri dazi ne derivatives, which exhibit excellent
inhibitory activity against interleukin-1(3 production, have high water
solubi.lity and oral absorbability, and are useful for the prevention and
treatnent of i nmune system di seases, gnflannatory di seases, . and ischem c
di seases, for exanple, and also to nedicines containing themas active

i ngredients therein. BACKGROUND ART I n nmany di seases, for exanple,
rheumatism arthritis, osteoporosis, inflammatory colitis, imune
deficiency syndrone, ichorrhem a, hepatitis, nephritis, ischenmc

di seases, insulin-dependent diabetesppetkigrion arterial sclerosis,

Par ki nson' s di sease, Al zheiner's disease, and |eukem a, stinulation of

i nterl eukin-1(3 prddNIER-FSNLUBDE PHENYAPYRIOAY IRY ok DEaT V@ gobserved. This
interl eukin-10 serves to induce synthesis of an enzyne which is considered
to take part in inflardl MRDICINEReCOWTARNDENaSE sadePLA2 - and, when
intra-articularly injected to animals, causes 30 March 2006

TECHNICAL FIELD

This invention relates to water-soluble

phenylpyridazine derivatives, which exhibit excellent

inhibitory activity against interleukin-1f production, have

high water solubility and oral absorbability, and are useful

for the prevention and treatment of immune system diseases,

inflammatory diseases, and ischemic diseases, for example, and

also to medicines containing them as active ingredients

therein.

BACKGROUND AﬁT

In many diseases, for example, rheumatism, arthritis,
osteoporosis, inflammatory colitis, immune deficiency
syndrome, ichorrhemia, hepatitis, nephritis, ischeﬁic
diseases, insuliq*dependent diabetes mellitus, arterial
sclerosis, Parkinson'g disease, Alzheimer's disease, and
leukemia; stimulation of interleukin-1f production, an
inflammatory cytokine, is observed. This interleukin-1p
serves to induce synthesis of an enzyme which is considered to
_take part in inflammatidn_- like collagenase and PLA2 ~ and,

when intra-articularly injected to animals, causes



2 multiarticular damage highly resenbling rheumatoid arthritis n
heal t hy body, on-the other hand, the activity of interl eukin-]| ﬁoil\éarc% 20086
controlled by interleukin-1 receptor, soluble interleukin-1 receptor and

i nt'er!l euki n-1 receptor antagonist. Fromresearch conducted using

reconmbi nant versions of these bioactivity-inhibiting substances,
anti-interleukin-1(3 antibodies and angi-receptor antibodi es agai nst

vari ous disease nodels and also fromresearch performed using knockout

m ce, interleukin-1R has been found to play an inportant role in the body,
| eading to an increasing potential of substances having interleukin-Ip
inhibitory activity as therapeutics for such diseases. For exanple,

i Mmunosuppr BY$biast and a9t deamagis highl g reareblingdHeumathedta@ab-aent  of
rheumati sm _have been reported to -inhibit production of interleukin-210.
Anong conpofdd heaktehblogyunder thie wellepmand, KERS8actai ez @yl pr opi oni ¢
acid derivative [The Japanese Society of Inflammtion (11th), 1990), for
exanpl e, has" el HdgodPedst soridpbiad ibyhilbteot gulin+Vitetepagaj nst
interleukin-1p production although it is an immunoregulator. Inhibitory
activity ag%?i%ﬁlq Pderdgrkhorh restamtoet pod Lsterboobsdr vedeptoa group of
conpounds which are. called "COX-2 selective inhibitors", for exanple,

ni mesul i de A3 HSFoxysul fonani | i de derivative (DE 2333643), T-614 as a

phenoxybenzopyra@,derivativ (US Patent 4,954,518), and
rom research conducted using recombinant versions of

these bioactivity~inhibiting substances, anti—interleukin—lﬁ
antibodies and anti-receptor antibodies against various
disease models and also from research rerformed using knockout
mice, interleukin~1f has been found to play an important role
in the body, leading to an increasing potential of substances
having interleukin—lﬁ inhibitory activity as therapeutics for
such diseases.

For example, immunosuppressors and steroids, which are
used for the treatment of rheumatism, have been reported to
inhibit production of interleukin-1$. Among compounds

currently under development, KE298, a benzoylpropionic acid

derivative [The Japanese Society of Inflammation (11th), 1990],
- for example, has been reported to exhibit inhibitory';ctivity
against interleukin;lﬁ production although it is an
immunoregulator., Inhibitory activity against interleukin-1p
" production is also observed on a grotup of compounﬁs which are
called "COX-2 seiective inhibitors™, for example, nimesulide
as a phenoxysulfonanilide derivative (DE 2333643), T-614 as a

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




30 March 2006 3 tenidap (oxyindole derivative) as a dual inhibbbq@?
(COX-1/5-LO . However, interleukin-1(3 production inhibitory atrti Eﬁbquﬁ
not -the primary action or effect of any of these conpounds so the
inhibitory activity against interleukin-1(3 production is |less than the
primary action thereof. Mre recently,. increased synthetic research has
been conducted enphasizing inhibitory gctivity against interleukin-10
production. Production inhibitors can be <classified into (1) a group of
conmpounds which inhibit the transfer process of an inflammatory signal to
a cell nucleus "and(2) another group of compounds which inhibit the enzyne
ICE that functions in the processing of a precursor of interleukin-21(3.
Known exanplinigiepcdapypiundslorasivedive) haves dlig fienagitagti on (1) incl ude

SB203580 [ Japanese Language Lai d-Open (Kohyo). Publication (PCT) No. HE
7-503017], 1653LQEur. J. Pharm, 327, 169-175, 1997), E-5090 (EP

376288), CGP47969A (Gastroenterol ogy, 109, 812-828, 1995), hydroxyindole
derivatives (Eur.Hgwevew,. ighemleBiin-187pro8ucti@d@nhidndotyiastavars s ol e
derivatives (WO 9705878), while known exanples of conpounds presuned to
have the | at'feROhcthoRrimaryaelisteovriBga6fwh v $haspeptnpdendgnmpound
( Cyt oki ne, 8(5%, 377-386, 1996). None of these conpounds, however, exhibit
sufficient S° the inhibitory activity against interleukin~1pf production

i8 less than the primary action thereof.

More recently, increased synthetic research has been

conducted emphasizing inhibitory activity against

interleukin-1B production. Production inhibitors can be

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

transfer process of an inflammatory signal to a cell nucleus

and-(2) another group of compounds which inhibit the enzyme ICE

that functions in the processing of a precursor of

interleukin-1p. Known examples of compounds presuméd to have

the former action (1) include SB203580 [Japanese Language

Laid-Open '(Kohyo) Publication (PCT) No. HEI 7-503017],

FR167653 (Eur. J. Pharm., 327, 169-175, 1997), E-5090 (EP

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

hydroxyindole derivatives (Eur.-J. Med. Chem. 31, 137—198,

1296), and triarylpyrrole,dgrivatives (WO 9705878), while
known examples of compounds presumed to have the latter actioﬁ
{2) include VE—13,045 which is a peptide compound {Cytokine,
8(5), 377-386, 1996).

None of these compounds, however, exhibit suffi¢ient

inhibitory activity against interleukin-1p production.




inhibitory activity against interleukin-1(3 production. 30 Nhr&h]ﬁoo 4 On
the other hand, it is known that 5, 6-diphenyl-pyridazine deri gt Y&H 2006
exhibjt anal gesic and - anti-inflamuatory action (Eur. J. Med. Chem, 14,
53-607 1979) Further, 6-phenyl pyridazi nones have been reported to be
useful ~ as cardi o-active conpounds (US Patent 4,404,203). Nothing has been
reported, however, with respect to inhikhitory activity of these pyridazi ne
conpounds agai nst interl eukin-10 production. The present inventors
previously reported in WD 99/44995 that high inhibitory activity agai nst
interleukin-1(3 production was observed on phenyl pyri dazi ne derivati ves.
Recently, certain phenyl pyridazi ne conpounds having inhibitory activity
agai nst i nter| eukPf- 118 Priiudraindn haves boenwr épart ed (JP 7- 69894 A, WO

98/ 41511, Vﬁ%99/10331, WO 99/ 10332, WO 99/ 25697, WD 00/ 50408) . These
reported compdufidBhenkbueieidazine detivebines mxthbricahasgssiod Wi from t he
coimpounds of ,the present invention. DI SCLOSURE OF THE | NVENTI ON The

conpounds difS¢HG4BEL FRG Y WOPALLYS (Buhi Hi tMedt.r g i BB} 5360y 1800 Vi ty

agai nst intg&lgﬁkin}%%gﬁgroduction, However, the water solubility of these
conpounds i § "$5"Fbw YLREF +Aapimancat hare Paen nebertradedt bealseul
preparationg, é&%?-@ﬁ ablets, was practically inpossible. In the course of
a further {AVEStTIati®on’ S tHERMESENtUS Robatbrs 49RseB3kr elothtng has

been reported, however, with respect to inhibitory activity of

these pyridazine compounds against interleukin;lﬁ production.

The present inventors previously reported in WO 99/44995

that high inhibitory activity against interleukin-1p

production was observed on phenylpyridazine derivatives.

Recently, certain phenylpyridazine compounds héving

inhi'bitory activity against interleukin~-1f production have

been reported (JP 7-69894 A, WO 98/41511, WO 99/10331, WO

99/10332, WO 99/25697, WO 00/50408) . These reported compounds,

however, are different in chemical structure from the compounds

of the present invention.

DISCLOSURE OF THE INVENTION

The compounds disclosed in WO 99/44995 exhibit strong
inhibitory activity against interleukin;-lﬁ production.
However, the water solubility of these compounds is so low that
their formulatiqn into pharmaceutical preparations, such as-
tablets, was pragtically impossible. In the course of a
further investigation, the present inventors discovéred that

the introduction of a substituted or unsubstituted aminoalkyl




the introduction of a substituted or unsubstituted am noal kyl r 06
5 group to the 4-position of 6-phenyl pyrida zine- 3 -one afforggwgﬁ°ﬁ%d%%
conpound useful as a preventive or therapeutic for inmmune system diseases,
i nftammat ory di seases, and ischenic diseases, for exanple, due to its
significantly inmproved water solubility, good oral absorbability and
excellent inhibitory activity against imterleukin-|(3 production, |eading
to the conpletion of the present invention. Thus, in one aspect of the
present invention, there is provided a pheyl pyridazi ne conpound
represented by the following formula (1): (1) 30 March 2006 6 wherein: R
represents a_substituted or unsubstituted al kyl group or a substituted or
unsubst i t ut 8§°UPKehRegt- AP tRenapEl fREPhear oy Nidtmimde3t-bye refficeseng S a
hydrogen atom or an al kyl, hydroxyal kyl, dihydroxyal kyl or al kynyl group,
or R2 and ﬁ@mﬂﬁk}n‘gél?qfé@daﬁoaePﬁ%‘fe%wﬁ Phethdrapentiqiforogenuaéom to
forma substjtuted. or unsubstituted, nitrogen-containing, saturated
heterocycli%y5€%% LSRASGE AR s P Y hdbTRa RNt #5d Lephesbntid saabysly ogen or
hal ogen atog&r%xg%bitituted OE unsubstituted al kyl, al koxy,

ple, due to 1 s51gn1f1cantly1mprovedumtersolubility,

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

Thus{ in one aspect of the present invention, there is

provided a pheylpyridazine compound represented by the

following formula (1):

@




al kyl thi-o, al kyl sul finyl or alkylsulfonyl group, or a substit or
unsubstituted aryl group; and n stands for a nunber of from1l 3é$&?"%m3996
theproviso that R2 and R3 are not hydrogen atons or the sanme Cl-C3 al kyl
groups at the same tinme when Rl is a benzyl group or a Cl-C3 al kyl group;
or a salt thereof. In another aspect of the present invention, there is
al so provided a nedicine conprising the phenyl pyri dazi ne conpound (1) or
the salt thereof as an active ingredient. In yet a further aspect of the
present invention, there is also provided a pharnaceutical conposition
conprising the phenyl pyridazine conpound (1) or the salt thereof and a
phar macol ogi cal |y acceptable carrier. In still a further aspect of the
pr esent i nventitsi,ediere is al so provi ded use of the phenyl pyridazi ne
conpound (1) or 30,March 2006 the salt thereof for the production of a
nedi cine. In a yef fAPFREFNES Festbotltieppesemubishi¢nt edsl lestoug S al so
provi ded a nethodéépr_treating a di sease caused by stinulation of
i nt er| euki n-20 HrI@Fét FBReAviE dspdssitysed abldmilstoaoupg t he
phenyl pyri dazi ne %quoung (1) or the salt thereof. BRI EF DESCRI PTI ON OF
THE DRAW NGS FI G F1 % & dfaphiadpeprdainnarieonesenthe dydirogabsatdmabi | ity
i nvention (Exanple 83) and a

g];nga(r:g{?eg%%O%ﬁpga&r&g}lg?hgrgrgx@%l%ﬁ?ec?ithydroxyalkyl or alkynyl group, or
"R? and R? may be fused together with the adjacent nitrogen atom
to form a.substituted or un-substituted, nitroéen-—containing,
saturated heterocyclic group; |

X, Y and Z each independently represents a hydrogen or
halogen atom, a sﬁbstituted or unsubstituted aliq}l, alkoxy,
alkylthio, alkylsulfinyl or alkylsulfonyl group, or a
substituted or unsubstituted aryl group; and

n stands for a number of from 1 to 5;

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

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

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

In still a further aspect of the present invention, there

. 1s also provided use of the phenylpyridazine compound {1) or



FIG 2 is graphic representations of the oral absorbability o ot

conpound according to the present invention (Exanple 23); FI oﬁqrgﬂ%oe
graphi c representations of the oral absorbability of a further conpound
accoriding to the present invention (Exanple 25); FIG 4 is graphic
representations of the oral absorbability of a still further conpound
according to the present invention (Exanple 143). BEST MODES FOR CARRYI NG
OQUT THE I NVENTION In the above formula (1) , the alkyl noieties in the

al kyl, hydroxyal kyl, di hydroxyal kyl, al koxy, alkylthio, alkylsulfinyl and
al kyl sul fonyl groups represent those having 30 March 2006 1 to 12 carbon

at ons, nnreég;eferably 1 to 7 carbon atons. These ‘al kyl noieties my

i ncl ude | i né&e, sBlanthedeahd oy thiecpabdydt iy efpa asdwelhe as al kyl groups
havi ng cyclic structures, for exanple, nethyl, ethyl, n-propyl, isopropyl,
n-butyl', isobutyfn a ¢\etl Spropyt aspyct abutthl, pryodrapentyht i sy cliehkexyl ,

cycl opropyl nethyl, cyclopropylethyl, cyclobutylnethyl, cyclopentylnethyl
and cycl ohexyl feffyProvidacha algbhedf bomireating théisdkyed @newp bPresent ed
by Rl has preferably 1 to 12 carbon atons, nore preferably 1 to 7 carbon
at ons, not aBFy™1#bidm @f Yortealenkintlh wrodaritvenef whiet ealpeilsegr oups ar e
| i near, branched,and cyclic al kyl groups as well as al kyl groups having
cyclic struBt@ressterigiethegphenylpyridazine compound (1) or the salt

" thereof,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graphic representation of the oral
absorbability of a compound according to the present invention
(Example 83) aﬁd a comparative compound 3;

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

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

FIG. 4 is graphic representations of the oral
absorbability of a still further compouhd accordirig to the

present invention (Example 143).

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

alkylsulfinyl and alkylsulfonyl groups represent those having




exanpl es can include nethyl, ethyl, propyl, isobutyl, cyclobut

cycl opentyl, cycl ohexyl, cycl opropyl net hyl , cyclopropylethyl,gb“‘"""mhzoo6
cycl-@butyl met hyl , cycl opentyl methyl and cyclohexyl methyl, with methyl,
etﬁyﬂ, i sobutyl, cyclopropyl methyl and cycl opentyl met hyl bei ng
particularly preferred. The al kenyl group represented by Rl preferably has
2 to 12 carbon atons, with 2 to 7 carbgn atons being particularly
preferred. Illustrative of such al kenyl groups are |inear and branched

al kenyl groups, specifically vinyl, propenyl, butenyl and pentenyl.
II'lustrative of group(s) which the al kyl or al kenyl group represented by
R1 may contain as substituent(a) are substituted 30 March 2006 9 or
unsubst i t ut édtartylcapanpst eirg Bobs Piredesabby Lutrs dbstritont etbmshetiarear yl
groups. Exanples of the aryl groups include aryl groups having 6 to 14
carbon at om&lk¥perpicieidd Faghtmgludmdingaphtidnched bngheyylideilrgl
particularly preferred. Exanples of the heteroaryl groups, on the other
hand, incl udé°BPSo?s WaldpaBer by hatrorpar favipdupslisvshgudtumes3 fibtr ogen
atonms, specificall rrolyl, imdazolyl, pyrazolyl, pyridyl, pyrimdyl,
pyr azi nyl aﬁﬁaﬁyf?uﬁ%ﬁﬁyigeﬁ#ﬁﬁrﬁmﬁneyw beismpropat i inchhayly isobhert ed.

ngze aryl %QCT§$§rqy y%ﬂg@ggﬁg may cgﬂ}%%g % tg gldgggstituents such as
gen at onE, SHY or ¥t kox¥Flopentyl, cyclohexyl,

cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl,
cyclopentylmethyl and cyclohexylmethyl.' .

In the above formula (1), the alkyl group represented by
R? hés preferably 1 to 12 carbon atoms, more préferably 1to
7 carbon atoms, notably 4 to 7 carbon atoms. Illustrative of
such alkyl groups are linear, bran_ched and cyclic alkyl groups
as well as alkyl groups having cyclic structures. Preferred
examples can include methyl, ethyl, propyl, isobutyl,
cyclobutyl, qyclopentyl, cyclohexyl, cyclo;;ropylmethyl,
cyclopropylethyl, cyclobutylmethyl, cyclopentylmethyl ‘and
cyclohexylmethyl, with methyl, ethyl, isobutyl,
cyclopropylmethyl and cyclopentylmethyl being particularly
preferréd. |

The alkenyl group represented by R? preferably has 2 to
12 carbon atoms, with 2 to 7 carbon atoms being particularly
preferred. Illustrative of such alkenyl groups a:;:e linear and
branched alkenyl groups, specifically vinyl, propenyl, butenyl
and pentenyl.

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

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




groups. Exanpl es of the hal ogen atons include fluorine, chlor ﬁ? b(ﬂﬁi e
and iodine, with fluorine and chlorine being particularly pre#@ ! 85 Bse
al kyt, and al koxy groups preferably have 1 to 12 carbon atons, with 1 to 7
carbdn atonms being particularly preferred. The al kyl, hydroxyal kyl and
di hydr oxyal kyl groups. represented by R2 and R3 preferably have 1 to 12
carbon atoms, wth 1 to 7 carbon atonsg being particularly preferred. These
groups may preferably be |inear or branched. Specific exanples include
met hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl, hydroxyethyl,
hydr oxypr opyl, hydroxybutyl, dihydroxypropyl and di hydroxybutyl. The
al kynyl groups represented by R2 and R3 preferably have 3 to 12 carbon
atoms; wit h©3 ¥ReYoHitpdrdatns gserng 0 subehi DODE! 00 wrrukistdltutkg
preferred. [llustrative is propargyl (2-propynyl). Illustrative of the
ni t r ogen- coRCARPRPAEY L SRS edBx B @S0 cthe agvdupranpe hinmydecatpt med as a
result of fusing R2 and ‘R3 with the adjacent nitrogen atomare 5- to
7- menber ed IESAVRP BEH Metbet8ey | FRIRRTD HISNSs pEBEFI EBFA N hPREBYL dRby | |
pi peridino, piperazinyl, honopiperazinyl and norpholino, with pi-perazinyl,
pi peri di no ﬁ%ﬁgﬁggéh8%thﬂ5§ﬂﬁggﬁé??ﬁ@ﬁﬁé?P}arbY§F@ﬁﬁ§H?drIﬁﬁ§@? gfve of
group(s) mhé%htﬁénﬁg%é¥§g%% ngéhﬁspﬂﬁyQ%e other hand, include 5- or
6-membered heteroaryl groups having 1 to 3 nitrogen atoms,
specifically pyrrolyl, imidazolyl, pyrazolyl,'pyridyl,
pyrimidyl, pyrazinyl and pyridazinyl, with pyridyl being
particularly preferred.
These aryl or heteroaryl groups may contain 1 to 3
substituents such as ﬁalogen atoms, alkyl groups or alkoxy
groups. Examples of the halogen atoms include fluorine,
chlorine, bromine and iodine, with fluorine and chiorineibeing
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 andAdihydroxyalkyl groups
represented by R? and R® preferably have 1 to 12 carbon atoms, -
with 1 to 7 carbon atoms being particularly preferred. These
groups may preferably be linear or branched. Specific examples
includenmthyl,ethyl,n~propyl,isopropyl,n-butyl,isobutyl,
hydroxyethyl, hydroxypropyl, hydroxybutyl, dihydroxypropyl
and dihydroxybutyl. '
The alkynyl groups represented by R® and R® preferably

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




may contain as substituent (s) are hal ogen atons, al kyl groups
al koxycar bonyl groups and aral kyl groups. Exanples of the ha|%%ékﬂabé¥@5

i nckude fluorine, chlorine, brom ne and iodine. The alkyl groups can
contdin 1 to 12 carbon atons, preferably 1 to 7 carbon atons. Illlustrative
of the al koxycarbonyl groups are Cl-Cl2 al kyl oxycarbonyl groups, with

Cl1- C7 al kyl oxycarbonyl groups being prieferred. Illustrative of the aral kyl
groups are phenyl (Cl-C7 al kyl) groups, with benzyl being particularly
preferred. Illustrative of the hal ogen atons represented by X, Y and Z are
fluorine, chlorine, bromne, and iodine. The al kyl groups <can contain 1 to
12 carbon atons, with 1 to 7 carbon atons being particularly preferred.
Anong t hesePAFkyFulpblipsrafiessad . or Il bistireiéyeonespaopamaylt i cul arly
preferred. Illustrative of group(s) which the al kyl group may contain as
substi t uent (éYPEOPYR¥ O 2006 11 are hal ogen atoms and al koxy groups. The

al koxy, alkylthiqt algylsulfinyl and al kyl sul fonyl groups can contain 1 to
12 carbon at oms, “ WS FRERFe70E ab b M idiedenbepRba paind c wadnirp tegr ef er r ed.

Anong t hese kox al kylthio,. alkylsulfinyl and al kyl sul fonyl groups,
| i near or blrlgjﬁ%ﬂ%%y%lﬁé:s IEPEP IR T ey PGttt afed. r&pekl fifc Turinwl es

eyl thi o o e FrPgel vRE SRR ephi B CIRRAR £ h e bhyt i FeRgrred

et hyl sul fi n¥£turﬂé?i°¥1'e%‘é':c%£9¥iiciérocpl.lrposeylslsalélc;.i‘?ggc—llil&lg J:lr%lillgl:L2¥}.,’
piperidineo, piperazinyl, homopiperazinyleumimdrpholino, witﬁ
biperazinyl, piperidino and morpholino being particularly
preferred.

Illustrative(ﬁfgroup(s)Whichtheseheterocyclicgroups
may contain as substituent (s} are halogen atoms, alkyl groups,
alkoxycarbonyl groups and aralkyl groups. Examples of the
halogen atoms include fluorine, chlorine, bromine and iodine.
The alky} groups can contain 1 to 12 carbon atoms, preferabiy
1l to 7 carbon atoms. Iliustrative of the alkoxycarbonyl grolps
are C1—~Ci» alkyloxycarbqnyl groups, with C1-C; alkyloxycarbonyl
groups being preferred. Illustrative of the aralkyl groups are
phenyl (C;~C; alkyl)} groups, with benzyl being particularly
preferred. | -

Illustrative of the halogen atoms represented by X, ¥ and
Zarefluorine,chlorine,bromine,andiodine. The alkyl groups
can contain 1 to 12 carbon atoms, with 1 to 7 carbon atoms being
particularly preferred. Among these alkyl groupé, linear or
branched ones are particularly preferred. Illustrative of

group (s} which the alkyl group may contain as substituent (s)




met hyl sul fonyl, ethyl sul fonyl, propylsul fonyl, isopropylsulfogﬁl a
Marky 299

butyl sul fonyl. Illustrative of the aryl group are aryl groups
14 carbon atonms, specifically phenyl and naphthyl, w th phenyl being
panthcularly preferred [I'lustrative of group(s) which the aryl .group may

contain as substituent(s) are hal ogen atons, alkyl groups, and al koxy
groups. n stands for a nunber of from 4Zito 5 with 1 to 3 being nore
preferred, and with 1 or 3 being particularly preferred. Wwen R is a
benzyl group or a Cl-Ca al kyl group, R2 and R3 are not hydrogen atons or
the sane Cl-C3 al kyl groups at the same tine. In the formula (1),
particularly preferred as RL are isobutyl, cyclopropyl nethyl,

cycl opent yl ﬁé’ﬁhbﬁloﬁmrﬁwﬁ anthad Idperyogranpsy | Thisentdxy hadldgdnbbhenzyl ,
drhalogenobenzyl and (hal ogenophenyl )propyl. Preferred as R2 and R3 are
hydrogen, 3@LlH&d&nl Dims P@dC§l¥Y§$R¥$OHK¥:GFOH96r@&ya¢¢@ﬂalnaddtprb%argyl
Preferred as the heterocyclic group formed by R2 and R3 are piperazinyl,
Pi peri di no, CWPPBI?%FPWI Wi ﬁmgehl)r¢arrtbmveer@ﬁmefbam@rparﬁycuépwmnar Iy be
substituted by one or nore Cl1L , alk or benzyl groups. Preferred as X are

met hyl , met RERYETRRY hy PRAPS, tRERe 3 Pééen%lkﬂﬁﬁéﬁérr@Hk¥é§u#§%qylh?H¢ogen

met hyl and h n Preferred_as Z is hydrogen. Preferred as_ n are 1 and
T A he SRR STUT OOt L iReaT ORI nqhHoEAEAGHLCULAz LY

preferred. Specific examples include methoxy, ethoxy, propoxy,
isopropqu, butoxy, methylthio, ethylthio, prepylthio,
isopropylthio, butylthio, methylsulfinyl, ethylsulfinyl,
propylsulfinyl, isopropylsulfinyl, butylsulfinyl,
methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, and butylsulfonyl. Illustrative of the
aryl group are aryl groups having 6 to 14 carbon atoms,
specifically phenyl and naphthyl, with phenyl being
particularly preferred. Illustrative of group(s) which the
aryl group may contain as substituent(s) are halegen atomé,
alkyl groups, and alkoxy groups.

n stands for a pumber of from 1 to 5, with 1 to 3 being
more preférred, and with 1 or 3 being particularly‘preferred.

When R' is a benzyl group or a C;~Cs; alkyl group, R? and
R® are not hydrogen atoms or the same Cy—C3 alkyl groups at the
same time.

In the formula (1), particularly preferred as R! are
isobutyl, cyclopropylmethyl, cyclopentylmethyl, cinnamyl,
halogenocinnamyl, benzyl, halogenobenzyl, dihelogenobenzyl,

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




an acid addition salt is preferred. Exanple's of the acid addjfion )
i ncl ude i-norganic acid saFts, such as tﬂg -hydr ochl ori de, sulfgbgﬁaﬁﬁfﬂdﬂﬁe o
and phosphate, and organic ‘acid salts, such as the nethane sul fonate, ‘
mal eate, fumarate, citrate and oxal ate. Further, the conpound according to
the present invention may exist in the formof solvates and a ket o-enol
tautoner. Such solvates and tautoner are enconpassed by the present
invention. Illustrative of solvates are those fornmed as a result of
addi ti on of solvents used upon productiofy feor 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 interleukin-10
the hydrate is preferred. The phenyl pyri dazi ne

production. As azﬁgﬁﬁate,
conpound (1) atédtdig to7 Peropyebknt, kndenidpaRgoan e PLEPAS &4 oif OF
exanpl e, by tﬂgt%p March 2006.13 foll owi ng preparati on processes E%S to
(d). (a) Preparation prbcesMpitarmedobnds’ hadi RY arkepfprmy 8,.41) in which
n=1 C 1: mherﬁg e£§4.represents an al kyl group, Hal represents & hal ogen
atom Ms repre entngOnEEYEHR%%ﬂlD@ﬁyan@nmummoandoFﬂﬁaéﬁLOfRéhigh may

opticnally be substituted by one or more Ci-7 alkyl or benzyl

- groups. Preferred as X are methyl, methoxy, methylthio, aﬁd
halogens. rPreferred as Y are hydrogen,_methyi_and halogens.
Preferred as 2z is hydrogen. Preferred 45 n are 1 and 3.
o As -the salt of the compound (1} of the present invention,
an acid addition salt is preferred. Examples of the acid
addition salt include inorganic acid salts, such as the
hydrochloride, gulfate, nitrate ang phosphate, and organic
acid salts, such as the methanesulfonate, maleate, fumarate
citrate and oxalate, |

Furiﬁher, the compound according to the P¥esent invention
may exist in the form of solvates and a keto-enol tautomer. Such

Solvates and tautomer are encompassed by the present invention.
Illustrative of Solvates are those formed as a result of
addition of solvents used upon production, fof exXanple, water

and alcohols. No pafticular limitation is imposed on the

solvents insofar as they do not adversely affect the inhibitory
activity or thellike of the compound according to the present
inventionagainstinterleukin—lBproduction..AsaisOIVate,the

hydrate is Preferred,

The phenylpyridazine compound (1) according to the

. . .
bPresent invention can be prepared, for example, by the




Y and Z have the sanme neani ngs as descri bed above. A descripti i

herei nafter be nade about the individual reaction steps. 30 I\fgﬁwrfbc?booﬂ_
In t-he steps from an acetophenone (2) to a conpound (5), the acetophenone
(2)t.and diethyl ketomal onate are heated under stirring to yield a conpound
(3). Hydrazine is caused to act on the conpound to carry out a ring-closing
reaction, and the reaction product is fghen treated with an alkali, for
exanpl e, sodium hydroxide or the |ike to afford a conmpound (4). The
conmpound (4) is next reacted with an al cohol such as nethanol to give the
conmpound (5). R-Hal is reacted to the conpound (5) in the presence of an
al kali such as _potassium carbonate to provide a conpound (6) . The
conpound ( 6)fOlldON}HE oPyeRardtiiion arcoapeemd)7)o. (After et hyl

chl orocarbonate s caused to act on the conpound (7) to convert it into an
aci d anhydri de!2t Feenerathomntoicgssi af redbeendwhiing theddcimglagant such
as sodi um borohydride to afford a conpound (8) . A reaction of

net hanesul f onyl cAPoFRdE2vith the compound (8) in the presence of a base
such as triethylam ne provides a conpound (9), a key internediate in this
reaction schemg. A reaction ofi;a desired am ng (R2 (R3) NH.with the
compound  (9), i ekds the targgt' gonpound (laji:. oLt is preferg

out this reacfTon” f SREEHEHREE™S: BEs G0y
di net hyl f or e 2. j. T ege; IDSerce, of

HPh a
3 OI‘
s

wherein.R4represents an alkyl group, Hal represents a halogen
atom, Ms represents a methanesulfonyl group, and R}, R?, R?, X,
Y and Z have the same meanings as described above.

A description will hereinafter be made about the

individual reaction steps.




as potassium carbonate. Incidentally, if an amno group is ¢ i n '
the group R2 or R3 in the amne, a reaction nay be carried ouggh@qrﬁgd%iogaw
mat er.i al protected with an appropriate protecting group, for exanple, an

al Koxycar bonyl 30 March 2006 15 . group, followed by the renoval of the
protecting group. To obtain a conpound (la) in which R2 and R3 are hydrogen
atons, potassium phthalimde is reacted4w th the conmpound (9), and the
reaction product is reacted further with hydrazine or the lIike. A conpound
(la) inwhich X, Y and/or Zis a methylsulfinyl group or a nethylsulfonyl
group can be obtained by oxidizing a corresponding conpound, in which X, Y
and/or Zis a methylthio group, with a' peracid, for exanple, perbenzoic
acid. This nethylSPe HetROATOR aeehprephenene i(8h tay bemwamd d8) put at

t he stage o;athe intermediate (9). Preparati on process of conpounds

havi ng the FOFMAASKOPLFRoRd (i ehd ﬁiﬂi(gt%@l Vesrterraionste aueghedt¢d thder
PPh3, C(Hal )4, N Hal N R
stirring to yield a compound (3). Hydrazine is caused to act
on the compound to carry out a ring-closing reaction, and the
reaction product is then treated with an alkali, for example,
sodium hydroxidé or the like to afford a compound (4). "The
compound (4} is next reacted with an alcohol sﬁch as methanol
to give.the compound (5} .
-RF*Hal is reacted to the compound (5) in the presence of
an alkali such as potassium carbonate to provide a compound (6) .
The compound (6) is hydrolyzed into a compound (7). After ethyl
chlorocarbonate is caused to act on the compound (7) to convert
it into an acid anhydride, the acid anhydride is reduced with
a reducing agent suéh as sodium borohydride to affoxd a compound
(8). A reaction of methanesulfonyl chloride with the compound
{8) in the presgnce of a base such as triethylamine provides
a compound (2), a key intermediate in this reaction scheme.
A reaction of a desired amine (R?(R®)NH) with the compound
(9) yields the target compound (la). It is preferred to carry
out this reaction, for examp1e, in a polar solvent such as
dimethylformamide in the presence or absence of an alkali such
as potassium carbonate. Incidentally, if an amino group is
contained in the group R? or R® in the amine, a reaction may

be carried ocut using a raw material protected with an

appropriate protecting group, for example, an alkoxycarbonyl




1) Cl O00Et , NEt 3/ THF 2) NaBH4/ H2O HO | ) TFA 2) Heat HOOC CH2( 000 Bu%éng‘aH %%I
(14) v, (I'b) wherein Hal, Ms, R, R2, R3, X, Y and Z have the reh ﬁgs
as defined above. According to the preparation process (b), a carbon

t ety ahal i de such as carbon tetrabromide is firstly reacted with the
conpound (8) in the presence of triphenyl phosphine to (12) 0 30 March 2006
17 obtain a halide (10), with which a m@l onate is then reacted in the
presence of sodiumhydride to yield a conpound (11). An acid such as
trifluoroacetic acid is reacted with the conpound (11) to convert it into
a dicarboxylic acid, followed by heating to yield a conpound (12). Ethyl
chl orocarbonate is caused to act on the conpound (12) to convert it into
an acid anhy®8e, TohhPeed iy tthenrreavebdivitthe arpédatimg agemt. such as
sodi um borohydride to yield a conpound (13) . Veg hanesul fonyl chloride is
reacted with the L3R  PPPPPRRENE 3r é8eftdehoR”® anBakeaseidlydrogen

atoms, potassium phthalimide is reacted with the compound (9},

and the reaction product is reacted further with hydrazine or
the like.

A compound (la) in which X, Y and/or Z is a methylsulfinyl
group or a methylsulfonyl group can be obtained by oxidizing
a corresponding compound, in which X, Y and/or Z is a methylthio
group, with a‘peracid, for example, perbenzoic acid. This
methylsulfination or methylsulfonation may be carried out at
Fhe stage of the intermediate (39).

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

in which n=3




as triethylamne to yield a conpound (14), a key internediate _in

process according to the present invention. A target conpound B QMa"@Er?QS)@
obt ai ned by reacting a corresponding am ne (R2ZR3NH) with the conpound
(14‘\)_‘_._} This reaction nay preferably be conducted, for exanple, in the
presence or absence of an al kali such as potassi um carbonate in a polar
sol vent such as di net hyl formam de. Whengan am no group is contained in the
group R2 or R3 of the anmine, a reaction nmay be conducted using a raw
material in which the am no group has been protected with an appropriate
protecting group (for exanple, an al koxycarbonyl group), followed by
deprotection of the protecting group. To yield a conmpound (ib) in which R2
and R3 are both hydrogen atoms, the comp&und can be obtained by reacting
pot assi um pht hal i m de V\%’[h t he conpound 4) wand then reacting hydrazine
or the like. 30 M 06 18 (c) Prepar [
the formula (1) i 22 9 n=2 Hal (10)0 1)€FOBPEL, NEt 3/ THF 2) NaBH41 H2O MCN
HO ' PPh, C(Hal), CH,(COO'Bu),,NaH

Hal

1)CICOOEL,NE1,/THF

Z MsCl
e e

2)NaBH,/H,0

avy ©
wherein Hal, Ms, R', R®, R*, X, Y and Z have the same meanings
as defined above.

According to the preparation process (b), a carbon
tetrahalide such as carbon tetrabromide is firstly reacted with

the compound (8) in the presence of triphenylphosphine to




OH N NCN, R HOOC (15) X MsCl MsO (18) O RZRBNH N i wherein Mrepresents a
netal atom and Hal, Ms, Rl, R2, R3, X, Y and Z have the sames |qmﬁ9%%

defined above. Accordlng to the preparation process (c), a cyanide such as
sodium cyanide is reacted with a halide (10) to convert it into a nitrile

derivative (15), which is then hydrolyzed to yield a conpound (16). From

t he conpound (16), a target conpound (d;c) can be obtained via an al cohol

derivative (17) and a nesyloxy derivative (18) by a simlar procedure as
in the 30 March 2006 19 preparation of compounds each of which contains
three nethylene groups. (d) Preparation process of conpounds having the
formula (1) in which n=4 or 5 These conpounds can be obtai ned by conbi ning
t he obtain a halide (10), with which a malonate is then reacted in

the pres§§ce of sodium.hydride to yield a compound (11). 2An

acid such as triflqoroacetic'acid.is reacted with the compound

{11) to convert it into a dicarboxylic acid, followed by heating

to yield a compound (12). Ethyl chlorocarbonate is caused to

act on the compound {12} to convert it into an acid anhydride,

which is then reduced with a reducing agent sﬁch as sodium

borohydridetx>yieldaacompound(13}. Methanesulfonyl chloride

is reacted with the compound {13) in the Presence of a base such

_as triethylamine to yield a compound (14}, a key intermediate

in the process according to the present invention.

A target compound (lb) can be obtained by reacting a
corresponding amine (R2R3NHJ' with the compound (14). fThis
reaction may preferably be condﬁcted, for example, in the-
presencé or absence of an alkali such as potassium carbonate
in a polar solvent such as dimethylfdrmamide. 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 protectihg group {for
example, an alkoxycarbonyl group), followed by deprotection of
the protecting group.

To yield a compound (ib) in which R’ and R® are both
hydrogen atoms, the compound can be obtained by reactiﬁg

potassium phthalimide with the compound (14) and then reacting

hydrazine or the like.




synt hesis processes (b) and (c). The salt of the conpound (1) according to
the present invention can be obtai ned by causing an organic aef Mayich 2006
inorganic acid to act in a manner known per se in the art. The conpound (1)
accoriding to the present invention can be isolated and purified by
subjecting it to purification procedures conmmonly enployed in organic
synthesis chem stry, for exanple, filtjgation, extraction, washing, drying,
concentration, recrystallization, various chromatographic procedures,
and/or the like. Each internediate can be subjected to the subsequent
reaction without bothering to purify it. The conmpound (1) nay be provided
as a solvate with a solvent such as a reaction sol vent or

recrystallizat i{oh Preglavehfon gepeeisal ¢§ caspbhedhydvang. thEh€oemapound (1)
according to the present invention is excellent in water solubility, is

al so good in oral inapbdrbabt2ity and has inhibitory activity against
interleukin-1(i production, and therefore, is useful as a preventive or

t herapeutic for inmune system di seases,¥ inflammatory di sed i schem c

di seases, osteoporasi 30 March 2006 i¢horemia and th Exanpl es
of ischem c disea include ischem rt diseases, is

encephal opat hy, iseHem c nephritis, i chem c hepatiti be
phar maceut i cal positi onMifN t he pres :NinvenLQEuL

Hal Nepi R!
(10)0
ICICOOEt NEt,/THF
) 32 MsCl
2)NaBH/H,0
2n3
R“R"NH

wherein M represents a metal atom, and Hal, Ms, R', R%, R?, X,
Y and Z have thé same meaﬁings as defined above.

According to the preparation process (c), a'cyanide such
as sodium cyahide is reacted with a halide {10} to convert it .
into a nitrile derivative (15), which is then hydrolyzed to
yield a compourid (16). From the compound (16), a target
compound (lc} can be obtained via an alcohol derivative (17)

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




contains the conpound (1) or the salt thereof as an active i ent .
Using the active ingredient alone or together with a pharnaco EHQW%POG
acceptabl e carrier such as a solubilizer, excipient, binder or extender,

it {can be forned into pharnaceutical preparation fornt such as tablets,
capsul.es, granules, powders, injections and suppositories. These

phar maceutical preparations can be prodgced by known nethods. - For exanpl e,
oral preparations can be produced by suitably fornmulati-ng the conpound (1)
or the salt in conmbination with solubilizers such as tragacanth gum gum
arabi c, sucrose esters, lecithin, olive oil, soybean oil and PEG400;

exci pients such as starch, mannitol and | actose; binders such as _

car boxy- net lpylepeal bt os e fsadipsunas cdvpds Dxipebpypnteat halthser nelilsilenhegr at or s
such as crystalline cellul ose and carboxy-nethylcellul ose cal cium

| ubricants gwobhpas talc and magnesium stearate; anticaking agents such as
| i ght anhydrous silicic acid. The pharnaceutical conposition according to
the present ifhdefrieparasiadminvicsseratcompbiyddhayanerither dbtyulaHé)

adm ni stered dosage of the pharmaceutical conposition according to the
present inventionipgarhésh wepemding on the body wei ght, age, sex,
conditions and the |ike 30 March 2006 21 of each patient. In general
however, it is prEieTe @PTPEUNdEnFaR seerolteiasdalitl combinimadent of about

0.01 to 1, 000 ng, preferably 0.1 to 100 ng, of the present pharnmaceuti cal
synthésis processes (b) and (c). : : .

The salt of the compound (1) accordinglto the present
invention can be obtained by causing an organic acid or
inorganic acid to act in a manner known per se in the art.

Thé compound (1) according to the present invention can
be isolated and purified by subjecting it to purification
procedures commonly employed in organic synthesis chemistfy,
for example, filtration, extraction, washing, drying,
concentration, recrystaliization, various‘chromatographic
procedures, and/pr the like. Each intermediate can be
subjected to the subsequent reaction without bothering to
purify it., The compound (1) may be provided as a solvate with
a solvent such as a reaction solvent or recrystallization
solvent,'eépecially as the hydrate.

The compound (1} according to the present invention is

A excellent in water solubility, is also good in oral
absorbability and has inhibitory activity against
interleukiﬁ~lﬁ production, and therefore, is useful as a
preventive or therapeutic for immune system diseases,

inflammatory diseases, ischemic diseases, osteoporosis,




conposition in ternms of the conpound (1) per day in 1 to 3 portions.
EXAMPLES The present invention will now be further described #)Mareh086ce
to the follow ng Exanples. The Exanples are provided solely for purposes
of {ldustration and are not intended to be limtative. Exanple 1
Preparation of 4-(4-tent-butoxycarbonyl-I-piperazinyl)nethyl-6-(3-

f1 uor o- 4- met hyl phenyl ) - 2-i sobut yl - 2H- pygg dazi n- 3-one 1) Preparation of

4- (1- hydroxyet hyl )-2-fluorotoluene To an ice-cold solution of

3-fl uoro-4- et hyl benzal dehyde (50 ng, 0.36. mmol) in THE (0.5 nl) was added
dropwi se a 0.93 Msolution (0.47 nL) of nethyl magnesi um brom de (0. 44
mmol) in THF. The tenperature of the reaction mxture was allowed to rise
back to roonmichemydrasnd dhealikehi cixane eseat tisghemigtdirseases stdluded for 1
hour. Then, 2 nol/L hydrochloric acid was added, and the m xture was
extracted wiisrhariy haestadbsedirs extchenl aeenEPhvEoeRtRPo6i Xhamished wit h
brine and dried over anhydrous sodium sul fate. The solvent was distilled
of f under r &tRED tiressnflelsehsiicl dePartiEis. conmpound as. a pal e yel | ow oi |

(55.8 ng, quantitative). 'H NVR(400MHz, CDC13)S:
The pharmaceutical composition of the present invention

contains the compound {1} or the salt thereof as an active
-ingredient. Using the active ingredj.ent alone or together with
a pharmacologically acceptable carrier such as a solubilizer, |
excipient, binder or extender,. it can be formed into
pharmaceutical preparation forms such as tablets, capsules,
-granules, powders, injections and suppositories. These
pharmaceutical preparations can be produced by known methods.
For example, oral preparations can be 'produced by suitably
fo:;mulating tI;e compound {1} or the salt in combination with
solubilizers such as trégacanth gum, gum arabic, sucrose esters,
lecithin, olivg oil, soybean o0il and PEG400; excipients such
as starch, mannitol and lactose; binders such as
carbpxy-methylcellﬁlose sodium and hydroxypropylcellulose;
disintegrators such as crystalline cellulose and
carboxy-methylcellulose calcium; lubricants such as talc and
magnesium stearate; anticaking agents such as light anhydrous
silicic acid. The pharmaceutical composition according to the
' present invention is administered orally or parenterally.
The administered dosage of the pharmaceutical
composition according to the present invention varies

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




1.46(311, d, J=6.4 Hz)., 2.26(3H, d, J=1.8 Hz), 4.85(111, ¢, J=6.4 rgg,
6.99-7.06(2H, n), 7.14(111, dd; J=7.8, 7.8 Hz). 2) Preparati ons@March 2006
3' -fldoro-4'-nethyl acet ophenone To a sol uti on of

4- ({1-hydr oxyet hyl ) - 2-fl uorotol uene (55.8 ng, 0.36 mmol) in nethyl ene
chloride (1 nmL) were added nolecular sieve 4A (56.0 ng) and PCC 94.0 ny
(0.43 mmol), and the mxture was stirr at roomtenperature for 1 hour..
The reaction mxture was filtered through Celite, and the filtrate was
concentrat ed under reduced pressure. The residue was purified by colum
chromat ography on silica gel to yield the title conmpound as a pale yellow
oil (47.5 ng, 86.0% 'H NVR(400MHz, CDC13)S: 2.32(311, d, J=1.8Hz),
2.56(311, s)qf ®af( bHtiddt. J=h Gendrll, HEdweveS6(iklls ?Qeféfﬁe@,tolQ 411z),
7.62 (111, dd, J=1.6, 7.8 Hz) . 3) Preparation of ethy

2- et hoxycar rahyini4tes- £ wor add: tabhyh phestint) o 2-dnuditosYo1 4-0x0bb6 aapat e A
mxture of 3'-fluoro-4'-nethylacetophenone (4.92 g, 32.3 mmol) and di et hyl
ket omal onat e@xeEerebdy 851 6taminl)) myasoB0tMarmie 2086 pBarakddued:at 120C for
48 hours. The tenperature of the reaction mxture was allowed to drop back
to room t enF@mEpRgisloantn tttermarioft the easpqund filedpby &) uim 1chimorat ogr aphy
on silica gel [silica gel 100 g, chloroforniethyl acetate (10/1)] to yield
the title c&HPFddRBSas yel low crystals (8.41 g, 79.3%. '

. EXAMPLES
The present invention will now be further described by
referenceix;thefbl;owingExamples. The Examples are provided
solely for purposes of illustrafion and are not intended to be

limitative.

Example‘l

Preparation of

4w(4—tert~butoxycarbonylul—piperazinyl)methyl—6~(3— -

fluoro-4~methylphenyl}—2—isobuty1—2H-pyridazin—3—one
1) Prgparation of 4-(l—hydroxyethyl)—Z—fluorotoluene

To an ice-cold solution of |
3-fluoro-4-methylbenzaldehyde (50 mg, 0.36 mmol) in THF (0.5
mL} was added dropwise a 0.93 M solution (0.47 mL) of
methylmagnesium bromide (0.44 mmol) in THF. The temperature
cf the reaction mixture was allowed to rise back to room -
temperatqre, at which the reaction mixture was stirred fornl
hour. Then, 2 mol/L hydrochloric acid was added, and the

mixture was extracted with ethyl acetate. The extract was




Mel ting point: 68.7-.69.00C 'H NVR(400MHz, CD C13)5: 1.30(6H, ‘;’0 ,
2.34(3H, s), 3.78(2H, s), 4.25(1H, s), 4. 31(4H, q, J=7.|Hz), 5’&(@!11208&
J 7. 6Hz), 7.59(IH d, J=10.2 Hz), 7.65(1H, dd, J=1.5, 7.8 Hz). IR(KBr) cm
: !=3485 1740, 1684, 1253, 856, 577. 4) Preparation of
4 carboxy 6- ( 3-f 1 uor o- 4- net hyl phenyl ) - 2H pyri dazi n-3 one To a sol ution of
et hyl  2-et hoxycarbonyl - 4-(3-fl uoro-4-ngt hyl phenyl ) - 2- hydr oxy- 4-
oxobut anoate (8.41 g, 25.8 nmol) in isopropanol (100 n) was added
hydr azi ne nonohydrate (2.84 g, 56.8 nmol), and the nixture was heated
under stirring at 1000 for 6 hours. Then, 2 nol/L sodi um hydroxi de was
added, and the m xture was stirred further at the sane tenperature for 4
hours. The meatkbon tHrbxiwE endadeiPotoobatydasds ceoasentsatedhydrechl oric
acid was added to acidify the system The precipitate was coll ected by
filtration, soheoratgldsydisisticidedib £H unaberreandedrp et siaeyieldeihaild@eMar ch
2006 24 title conpound as a slightly yellow crystalline powder (5.67 g,
87.7% . Mel congopoinds. 28kl 28210€ c@tﬂectas 81 MgNVRQ400Mz; 1 iaYEO- d6) 6: 2. 28
(3H, d, J=1.0 Hz), 7.41 (1H, dd, J=8.1,8.1 Hz), 7.67-7.73(2H,
'H NMR (400MHz, CDCls)3:
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(1lH, dd, J=7.8, 7.8 Hz).

"2) Preparation of 3'-fluoro—4’-methylacetophencne
To a solution of 4-{l-hydroxyethyl)-2-fluorotoluene -
{55.8 myg, 0.36 mﬁql) in methylene chloride (1 ml) were added
.molecular sieve 4A (56.0 mg) and PCC 94.0 mg {(0.43 mmoi), an&
the mixture was stirred at room temperature for 1 hour. The
reaction mixture was filtered through Celite, and the filtrate
was concéntrated under reduced pressure. The residue was
purified by column chromatography on silica gel to yield the
title compound as a pale yéllow oil (47.5 mg, 86.0%).
‘H NMR (400MHz, CDCls3)38: _
2.32 (3K, d,_J=1.£3Hz), 2.56(3H, s8), 7.26(1H, dd, J=7.6, 7!6

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

3) Preparaﬁionlof ethyl
2-ethoxycarbonyl-4-(3-fludro-4-methylphenyl)-2-hydroxy-
4-oxobutanocate -

A mixture of 3'-fluoro-4’-methylacetophenone (4.92 g,

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




m, 8.49(1H, s), 14.09(1H, br). IR(KBr) cm1: 1736, 1641, 1441, 1125, 926,
806. 5) Preparation of 6-(3-fluoro-4-nethyl phenyl) - 4- met hoxy-daNetely 20061
pyridazi n-3-one To an ice-cold suspension of

4- dapboxy- 6- ( 3-f | uor o- 4- net hyl - phenyl ) - 2H pyri dazi n-3-one (5.50 g, 22.2
mol ) in nethanol (100 nL) was added dropwi se thionyl chloride (2.72 g,
24.4 mwol), and the mxture was stirregB at 80C for 8 hours. The
tenperature of the reaction mxture was allowed to drop back to room
tenperature, and the solvent was distilled off under reduced pressure.
Water was added to the ice-cold residue. The precipitate was collected by
filtration,. washed with water and dried to yield the title conpound as

pal e yel | ow $iimeratbed| B30 CHE o348 hayrszyyThe K)@‘F‘E?‘ﬁd‘—‘ﬁ(ﬁ af [ theopees262 30C ' H
NVR(400MHz, CDC13)6: 2.33(3H,_d, J=1.7 Hz), 4.00(3H, s 7.29(1H,, .dd,
J=7.9, 7.9 30INEHHWaE0BLIRed FO Jrofs PRCE3ER KO Fe%l?%'%{fﬁ{ers%?dﬁ%l(lH,
s) IR(KBr) cm1: 1715, 1671, 1266, 1177, %0915 812.hg) Preg?ratioq_of

6- (3-f | uor o-BLFBHIR ["RTe RYF T 28 3p Qg chromatography on silica ge

sol uti en of

th bony| - 2H pyri dazi n-3-orie_ T .
o (31 uor o- Atk e hol )34 SHOPRORT R oG SSRERYR G/ o vield

the title compound as yellow crystals (8.41 g, 79.3%).

_Melting point: 68.7-69.07C

‘H NMR (400MHz, CDC13)5: |
1.30(6H, t, J=7.1 Hz), 2.34(3H, s), 3.78(2H, s), 4.25(1H,
s), 4.31(4H, g, J=7.1Hz}, 7.29(1lL, dd, J=7.6 Hz), 7.59(1H,
d, J=10.2 Hz), ?.65(1H, dd, J=1.5, 7.8 Hz). |

‘IR (KBr) cm™>: 3485, 1740, 1684, 1253, 856, 577.

4) Preparation of |

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

To a solution of ethyl

2-ethoxycarbonyl-4- {3-flucro-4-methylphenyl) ~-2-hydroxy-4-
oxcbutanocate (8.41 g, 2A5.8 mmol) in isopropancl (100 mL) was
added hydrazine monohydrate (2.84 g, 56.8 mmo?L}, and the -
mixture was heated under stirring at 100°C for 6 hours. Then,
2 mol/L sodium hydroxide was added, and the mixture was stirred
further at the same température for 4 hours. The reaction
mixture was icé-cooled, and concentrated hydrochloric acid was
added to acidify the system. Thé precipitate was collected by

filtration, thoroughly washed with water and dried to yield the




3-one (5.28 g, 20.0 nmol) in N, N-dinethylformam de (40 nlL) wer h@yp c&
pot assi um car bonate (5.53 g, 40.0 nmol) and isobutyl brom de ?@ § 008 o
mol.), and the mxture was stirred at 80r- for 1 hour. The tenperature of
the. rfeaction mixture was allowed to drop back to roomtenperature. A
sat ur at ed agqueous sol ution of sodi um hydrogencarbonate was added, and the
m xture was extracted with ethyl acetaise. The extract was washed with
brine, and dried over anhydrous sodium sulfate. The solvent was distilled
of f under reduced pressure. The residue was purified by colum

chromat ography on silica gel (silica gel 100 g, chl orof ornf met hanol
(100/1--.50/1)) to yield the title conpound as an orange oil (5.41 g,
84.9%. 'H 140 GRHROUBDCEIB p5 51 gD B e ldowjewy i)l ing powded X(BLE7 n) ,
2.33(3H, s), 3.98(3H, s), 4.12 (2H, d, J=7.4 Hz), 7.28 (1H, dd, J=7.8, 7.8
Hz), 7.46 (1H, 87 $)3=1.6, 7.8 Hz), 7.50(1H, dd, J=1.6, 10.7 Hz), 8.21(1H,
s) . 30 March 2006 26 7) Preparation of

4- car boxy- GlﬁgiﬂWWOP@lntheﬁ 131Sy 0IC 2Adesebut yl - 2H  pyri dazi n- 3- one To a
suspensi on’ % 83 f | uor o- 4- met hyl phenyl ) - 2-i sobut yl - 4- net hoxycar bonyl -

- pyridazi n- 3HoN¥R (4007, DMEO6dmitGl ) in nethanol (50 nL) was added a 2

nol / L aqueous sodlun1q¥drOX|de (50 m.) d the
2.28 (34, 0 Hz), 7.41 {14, dd J=8.1,8.1Hz),7.67-7.73(2H,

m), 8.49(1H, s}, 14.09(1H, br).

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

5) Preparation of

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

Tb an ice-cold suspension of

4*carboxy-6~(3—fluoro—4—methyl—phen?l)—2H—pyridazin—3—one
(5.50 g, 22.2 mmol) in methancl (100 mL) was added dropwise
thionyl chloride (2.72 g, 24.4 mmol), and the mixture was
stirred at B0C for 8 hours. Tﬁe temperature of the reaction
mixture was allowed to drop back to room temperéture, and the
solvent was distilled off under reduced pressure, Water was
added to the ice-cold residue. The precipitate was collected
by filtration, washed with water and dried to yield the title
compound as pale yellow fine-needles (5.43 g, 92.7%}.
Melting point:7206.0—207.3T3
'H NMR (400MHz, CDCls)§:

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




m xture was stirred at 60'C for 15 mnutes. The tenperature
reaction mxture was allowed to drop back to room terrperaturegoh’fﬂfcht?&qs
wat er was added. After the systemwas acidified with concentrated
hydfochlorlc acid, the mxture was extracted with ethyl acetate. The
extract: was mashed with brine, and dried over anhydrous sodium sulfate.
The solvent was distilled off under regduced pressure, and the residue was
recrystallized from chl orof ormhexane to yield the title conpound as
colorless fine-needles (4.73 g, 93.8%. Mlting point: 159.0-159.50C 1H
NVR(400MHz, CDC13)6: 1.02(6H, d-, J=6.7Hz), 2.33-2.42(1H,n), 2.35(3H, d,
J=1.6Hz), 4.21(2H, d, J=7.4 Hz) , 7.32 (1H, dd, J=7.8;, 7. FE), 7.52 (1H

dd, J=1.8, 8.O0mnky),.7 74655($B‘|(2H1,dm){1=é|- B (110. §) H21)1 68.(98( W, 14.13(1H,
s). IR(KBr) cm1: 2960, 1742, 1633, 1574, 1425 1101, 820. 8) Pr eparation
of 30 NhrchIBG&BrZ?cﬁ*(BaﬂlﬂprmGMbnﬂﬁhﬁlphEﬁmlﬂ{@ﬂhy@u@xynethyl 2-i sobut yl -
2H pyri dazi n- 3-one To a sol ution of

4- car boxy- 6- ( 3-f | uor o- 4- net hyl - phenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one (4.53
g, 14.9 nmmol) in THE (40 nmL) was added triethylanmne (1.66 g, 16.4 mol).
To the ice- @@oPédpﬁratlnmaOﬁMﬁs(édﬁémbxb1ﬁmme$eyépsehulifﬂrxﬁbbﬂth¥+4~

chl orocarbonate (1.78
methoxycarbonyl-2H-pyridazin-3-one
‘To a solution of

6~ (3-fluoro—4-methylphenyl} -4-methoxycarbony 1- 2H-pyridazin-~

3-one (5.28 g, 20.0 mmol)} in N,N-dimethylformamide (40 mlL) were

added potassium carbonaté {5.53 g, 40.6 mmol) and isobutyl
bromide (3.29 g, 24.0 mmol), and the mixture was stirred at 80°C
for 1 hour. The temperature of the reaction mixture was allowed

Lo drop back to room temperature. A saturated aqueous solution

of sodium hydrogencarbonate was added, and the mixture was

extracted with ethyl acetate. The extract was washéd with brine,
and dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure. The residue was purified

by column chromatbgraphy on silica gel [silica gel 100 g,

chloroform/methanol (100/1-50/1)) to yield the title compound

as an orange oil (5.4Al'g, 84.9%). "

'H NMR (400MHz, CDCls)d:
0.99(6H,d,J=6.6Hz},2.32-2.42(1H,m),2.33(3H,s),3.98(3H\
s),4.12(2H,d.J=7.4Hz),7.28(1H,dd,J=7.8,7.8Hz),7;46(1H,
dd, J=1.6, 7.8 Hz), 7.50{1H, dd, J=1.6, 10.7 Hz), 8.21 (1H,

s).




g,. 16.4 mmol) in THE (5 nL), and the m xture was stirred for f
Triethyl am ne hydrochloride was filtered off. A solution of s%@gﬁﬁFnﬁd%%
bor ohydride (564 ng, 14.9 mol) in water (1 nL) was added to the f||trate
and. tthen, the mixture was stirred at roomtenperature for 10 m nutes.
Thereafter, 2 nmol/L hydrochloric acid was added to the reaction m xture,
and the mxture was extracted with ethyl acetate. The organic |ayer was
washed with brine, and dried over anhydrous sodium sulfate. The sol vent
was distilled off under reduced pressure. The residue was purified by

col utm chr omat ography on silica gel [silica gel 300 g, chloroform nethanol
(100/1-.50/1)) to yield the title conpound as a colorless crystalline
powder (1.08)gPrepbrfffon Metting point: 147.3-147.51 1H NVR(400MHz,
CDC13)5: 0.99 (6H, d, J=6.6 Hz), 2.29-2.39 (1H, m, 2.32 (3H, d, J=1 . 8
Hz), 3.05(1H, 4t-cadbbx@-biz)3- ARGe2k-mdthythehis )2-4s684241 -8, 30 March
2006 28 J=1.2, 6.0Hz), 7.26(1H, dd, J=7.8 Hz), 7.46(1H, dd, 7=7.8, 7.8Hz),
7.50(1H, ddpy¥+€a8ind®-¢heHz), 7.65(1H, s). IR(KBr) cm': 3330, 1644, 1596,
1514, 1226, 1087, 824. 9) Preparation of

6- ( 3-f | uor o- 4- net 'y | prrampens2onsobut yl -

nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3 one To an ice-cold solution of
6- (3-fl uoro® 44%9#% rqtfemgthydpheoy bicydretspputFii-obetydzRidrbonyl-2H
-pyridazin-3-one (5.27 g, 16.6 mmol) in methancl (50 mL) was
added a 2 mol/IL, aqueous sodium hydroxide (50 ﬁL), and the
mixture was stirred at 60°C for 15 minutes. The temperature
of the reaction mixture was allowed to drop back to room
temperature, and then, water was added. After the system was
acidified with concentrated hydrochloric acid, the mixture was
extracted with ethyl aeetate . _The eXtract was washed with brine,
and dried over aﬁhydrous sodium sulfate. The solvent was
distilled off under -reduced pressure, and the residue was
recrystallized from chloroform-hexane to yield the title
compound as colorless fine-needles (4.73 g, 93.8%).
Melting point: 159.0-159.5C
'H NMR (400MHz, CDCli)$:
1.02(6H, & J=6.7 Hz}, 2.33-2.42 (1H, m), 2.35(3H, d, J=1.6 Hz),
4.21(2H, 4, J=7.4Hz), 7.32(1H, dd. J=7.8, 7.8 Hz), 7.52{1H
dd. J=1.8, 8.0 Hz), 7.55(1H, 44, J=1.8, 10.6 Hz}, 8.63(1H,
s}, 14.13(1H, s).r

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

8) Preparation of




pyridazin-3-one (1.08 g, 3.73 nmol) in nethylene chloride (20 r
added triethylam ne (491 ng, 4.85 mmol) and net hanesul f onyl ch?ﬁhﬁﬂﬁﬁé§W§
ny, 4. 48 mol ), and the m xture was stirred for 1 hour. A saturated
aquegus sol ution of sodium hydrogencarbonate was added to the reaction
m xture, and then, the mxture was extracted with ethyl acetate. The
extract was washed with brine and dri?q over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure, and the residue was
recrystallized fromchl orof ormhexane to yield the title conpound as a
colorless crystalline powder (964 ng, 70.4% . Melting point: 142.7-143.4C
1H NVR(400MHz, CDC13)6: 0.99 (6H, d, J=6. 8 Hz), 2.30-2.34 (1H m, 2.33
(3H, d, J=1 .8 @&-Zp-£18oid4{Bihetdy lpheRB] 2H-Iidrdximéthig) - 251 oHud1-d, J=1.4
Hz), 7.27(1H, dd, J=7.8, 7'.8 Hz), 7.45(1H, dd, J=1.8, 8.0 Hz), 30 March
2006 29 7.50( 1BH-perid=di8;3-bhe9d Hz), 7.76(1H, t, J=1.4 Hz). IR(KBr) cm 1:
3435, 2964, 1658, 1610, 1354, 1165, 875. 10) Preparation of
4- (4-tert-but oxych®r borgdlutipnpefazi nyl ) -met hyl - 6- (3
fl uor o- 4- net hyl phenyl ) - 2-i sobutyl - 2H pyri dazin-3-one To a sol ution of
6- ( 3- f | uor o4acaEbexY phre(BAfluprps bty §Hyl4qphenyl) -2~ isobutyl-2H~
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one (100 ng, O0.27

pyridazin-3-one (4.53 g, 14.9 rmol} in THF (40 mlL) was added

triethylamine (1.66 g, 16.4 mmol). To the ice-cooled mixture
was added dropwise a solution of ethyl chloroc.arbonate (1.78
g, 16.4 mmol} in THF (5 ml), and the mixture was stirred for
30 minutes. Triethylamine hydrochloride was filtered off. A
solution of sodium borohydfide {564 mg, 14.2 mmol) in wéter {1
ml} was added to the filtrate, and then, the mixture was stirred
at room temperature for 10 minutes. Thereafter, 2 mol/L
hydrdchloric acid was added to the reaction mixﬁure, and the
mixture was extracted with ethyl acetate. The organic layer
was washed with brine, and dried over anhydroﬁs sodium sulféte .
The solvent was distilled off under reduced pressure. The
residue was purified by colm chromatography on silica gel
[silica gel 300 ¢, chloroform/methanol (100/1-50/1}) to yield
the title compound as a coldrless crystalline powder (1.08 g,
25.0%).
. Melting point: 147.3-147.5C

'H NMR (400MHz, CDCl3)$§:

0.99 (6H, d, J=6.6Hz); 2.29-2.39 (1H, m), 2.32 (3H, d, J=1.8 Hz),

3.05(1H, t, J=6.0 Hz), 4.08(2H, d, J=7.4 Hz), 4.71(2H, dd,




mmol ) in acetonitrile (1 nL) were added potassium carbonate (56.3 ng, 0.41

mmol ) and tert-butyl 1-piperazine-carboxylate .(60.7 ng, 0.33 3hidlarch 2006

the,qixture was stirred at 809C for 2 hours. The tenperature of the

react/i on mixture was allowed to drop back to roomtenperature, and then

wat er was added. The mi xture was extracted with chloroform The extract

was dried over anhydrous sodi um sul fatygg. The solvent was distilled off

under reduced pressure, and the residue was purified by colum

chromat ography on silica gel [chloroformnethanol (40/1)] to yield the

title conpound as a yellow oil (115 ng, 92.4% . 1H NVR(400MHz, CDCl3)5;

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

2.52(4x, t, J=#=7.Hzp,.0HAH1(3p6t1H,Ja4, U=zB HD.,58( 28 (1H,S3d, &H0B,(2H, d,

4. 1 Hz) , 7.27 (IH dd, J=7. 6, 7.6 Hz) , 7.44-7.52 (2H, 30 March 2006 30

m, 7.77(1H, s7.8Exanpl.6021H Prepaiati®onldfs Hz), 7.65(1H, s).

6- (3-fluoro-4- nethylphen | )-2-isobutyl-4-(1-

plpera2|nyIYﬁéKﬁ?P g%#py%3@%1|%ﬁ4§voﬁé9@th@%ﬁ%ﬂﬂﬂ&?ﬁudéOBTb 8240l ution of
4-(4-tert-butoxycarbonyl -1 -pi perazi nyl)net hyl -6-(3-fl uoro-4

- met hyl phenyl ) - 2-1 sobutyl - 2H pyri dazi n-3-one (115 ng, 0.25 nmmol) in ethyl

acetate (2 nL) _was added a 4 nol/L_solution (2
9)" Preparation of 6-{3-fluoro-4-methyliphenyl}-2-iscbutyl-4-

methanesulfonyloxymethyl-2H-pyridazin-3~one

To an ice-cold solution of

6~ (3-fluoro—él—mgt.:hyl-phenyl) -4-hydroxymethyl-2-isobutyl-2H-
pyridazin-3-one (1.08 g, 3.73 mmol) in methylene chioride {20
mnL} were added triethylamine (491 mg, 4.85 mmol) and
methanesulfonyl chloride (513 mg, 4.48 mmol), and the mixture
was stirred for 1 hour. A saturated agueous solution of sodium
hydr'ogencafbonate was added to the reaction mixture, and then,
the mixture was extracted with ethyl acetate. The extract was
washed with brine and dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced. pregsure, aﬁd the
residue was recrystallized from chloroform-hexane to yield the
title compound as a colorless crystélline powder (964 mg,
70.4%) .,
Melting point: 142.7-143.4%C
'H NMR(400MHz, CDCls)3:
| 0.9%(6H, d, J=6.8 Hz), 2.30-2.34(1H, m), 2.33(3H, d, J=1.8 Hz)},
3.17(3H, s), 4.08(2H, d, J=7.4 Hz), 5.27(2H, d, J=1.4 Hz),

7.27(1H, 44, J=7.8, 7.8 Hz), 7.45(1H, dd, J=1.8, 8.0 Hz),




m.) of hydrochloric acid in ethyl acetate, and the mxture was__stirred at
50 C for 1 hour. ‘The tenperature of the reaction mxture was 3 Marel 2086
drop.back to roomtenperature, and then, diethyl ether was added. The
pre\m pltate was collected to yield the title conpound as a colorless
crystalline powder (81.1 ng, 75.0%. Melting point: 186.2-195.0C (dec.)
'H NVMR(400MHz, DMSO-d6)5: 0.95(6H, d, 456.8 Hz), 2.22-2.33 (1H m),
2.29(3H, d, j=2.0 Hz), 3.15(4H, br), 3.32(4H, t, J=5.2 Hz), 3.93(2H, s),
4.02(2H, d, J=7.1 Hz), 7.40(1H, dd, J= 8.1, 8.1 Hz), 7.59-7.66(2H m,
8.21(1H, s).- IR(KBr) cm 1: 1656, 1610, 1425 1306, 956. Mass nmfz: 358( M)
30 March 2006 31 Exanple 3 Preparation of 7 '
6- (3-f1 uor o- 4-heEithilipheay lo-128i subust Wzd4-1 eyt lo=1.4 Hz).
pi per azi nyl %rret hyl - 2H. pyri dazi n-3-one Follow ng the pr ocedure of Exanpl e.
1(10), 6- ( 3TREKR¥ b-am et A phEsgh) - 265&0bLAL, - 4368t hahesulgany| oxy
-met hyl - 2H pyri dazi n- 3-one and 1-nethyl pi perazine were reacted to yield
the title conpound as a yellow oil (yield: 93.4%. 1H NVR(400MHz, CDC13}S:
10) Preparation of '
4- (4-tert-butoxycarbonyl-1-piperazinyl}-methyl-6- (3~ . -
fluoro—4—methylphenle~2—isobutyl~2H—p§ridazin—3—one ‘
To a solution of . '
6~ (3~fluoro-4-methylphenyl)-2-isobutyl-4-
methanesulfonyloxymethyl-2H-pyridazih-3-one (100 mg, 0.27
mmol) in acetonitrile {1 mL) were added potassium carbonate
(56.3 mg, 0.41 mmol) and tert-butyl l-piperazine-carboxylate
(60.7 mg, 0.33 mmol), and the mixture was stirred at B0C for
2 hours. The temperature of the reaction mixture was allowed
to drop back to room temperature, and then, water was added.
The mixture was extracted with chlaroform. The extract was
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure, and the residue was purified by
column chromatography on silica gel [chloroform/methanol
(40/1)] to yield the title compound as a yellow coil (115 my,
92.4%) .
'H NMR (400MHz, CDC1s)5;
O.98(6H,d,J=3.4Hz),1.47(9H,s),2.28~2.40(1H,m),2.33(3H,
s), 2.52(4H, t, J=4.7 Hz), 3.51(4H, t, J=4.7 Hz), 3.58(2H,

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




0..98(6H, d, J=6.8Hz), 2.28-2.40(1H, m, 2.33(6H, s), 2.52(4H, baﬁ, 2.62
(4H, br), 3.58 (2H, s), 4.07 (2H, d, J=7.4 Hz), 7.27 (1H dd, J9Maych2096
Hz) . 7.46-7.52(2H, m, 7.75(IH d, J=1.0 Hz). Exanple 4 Preparation of

6- (:3-/f | uor o- 4- net hyl phenyl ) - 2-i sobut yl - 4- (4- net hyl - | -

pi per azi nyl ) nmet hyl - 2H pyri dazi n- 3-one di hydrochloride To a solution of

6- (3-fl uoro-4-net hyl phenyl)-2-i sobutyl g4- (4-nmet hyl -i - '

pi perazi nyl ) nmet hyl - 2H pyri dazi n-3-one (94.4 ng, 0.25 nmmol) in nethanol (1
nm.) was added dropwi se at roomtenperature under stirring a 4 nol/L
solution (0.15 nL) of hydrochloric acid in ethyl acetate. The sol vent was
distilled off under reduced pressure. The residue was recrystallized from
30 March 2006 82 metthabn) -di.ethyl ether to yield the title conmpound as a
colorless crystalline powder (71.9 ng, 63.7%. Mlting point: 248.5-252.00C
(dec.) "H NWVR(400MHz, DMVMSO-d6)8: 0.94(GH, d, J=6.8 Hz), 2.29(3H, d, J=1.8
Hz), 2.22-2.33(1H,

m, 2. 77(3H, ExaBeig(2H, br), 3. 38(4H, br), 3: 91 (2H,8), 4. 02(2H, d, J=7.OHz),
7.40(1H, dd, J=8.0, 8.0Hz), 7.59-7.65(2H, m, - 8.16(1H s). IR(KBr) cm":
1653, 1609, 1451, Fzeprpgatdgn ofvass miz: 372(})

6= (3-fluoro-4-methylphenyl) -2-isobutyl-4—(i-
piperazinyl) méthyl—2H-—pyridaz in-3-one dihydrochloride
To a solution of ' .

4~ (4—tert—bﬁtoxycarbényl—1—pipei:azinyl)methyl~6— {(3-fluoro-4

-methylphenyl)-2-isobutyl-2H-pyridazin~3-one {115 meg, 0.25

mmol} in ethyl acetate (2 mL) was added a 4 mol/L solution (2

mL) of hydrochloric acid in ethyl acetate, and the mixture was

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

nixture was allowed to drop back to room temperature, and then,
diethyl ether was added. The precipitate was collected to vield
the title compound as a colorless crystalline powder (81.1 mg,

75.08) . |

Melting point: 186.2-185.0°C (dec.)

IH NMR (400MHz, DMSO-de)§: ’
0.95(6H, d, J=6.8 Hz) , 2.22-2.33 (1H, m), 2.29 (3H, d, J=2.0 Hz),
3.15(4H, br), 3.32(4H, t, J=5.2 Hz), 3.93(2H, s), 4.02(2H,
d, J=7.1 Hz), 7.40(1H, dd, J= 8.1, 8.1 Hz), 7.59-7.66(2H,
m), 8.21(1H,rs). |

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

Mass m/z: 358 (M)




Exanple 5 Preparation of
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3-f | uor o- 4- 30 March 2006
met hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of
Exanpl e 1(10), 6-(3-fluoro-4-nethyl phenyl)-2-isobutyl -4-nmethanesul f onyl oxy
- met hyl - 2H- pyri dazi n- 3-one and di et hanol am ne were reacted to yield the.
title conpound as a yellow oil (yield: 384.8% . 'H NVR(400QvHz, CDC13)8: 0.96°
(6H, d, J=6.6 Hz), 2.27-2.38 (1H, m, 2.30 (3H, s), 2.70 (4H, t, J=5.0
Hz), 3.66(4H, t, J=5.2 Hz), 3.69(2H, s), 4.06(2H, d, J=7.2Hz), 7.23(1H,

dd, J=7.9, 7.9Hz), 7.46-7.52(2H, m, 7.79(1H, s). 30 March 2006 33 Exanpl e
6 Preparation of 4-N,N-bis(2-hydroxyethyl)am nonethyl -6-(3-fl uoro-4-

met hyl phenyExappileoBut yl - 2H pyri dazi n-3-one hydrochl ori de Fol | owi ng the
procedure of Exanple 4, :

4- N, N- bi s(2- hydr oRyednatinn wdnet hyl - 6- (3-f 1 uor o- 4-

met hyl phenyl ) - 2-i sobutyl - 2H-pyri dazi n-3-one was reacted to yield the title
conpound as a coI6T[%%%&Qﬂ?@gﬂamﬁFhkﬂﬁhﬂﬂﬁ%4“ZCyﬁébH?Y¥E%1m®ﬂmﬂW§Nﬁrhg poi nt :

159.7-160.7 C . . , .
piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1({10j},-
6;(3—fluoro-4—methylphenyl)~é-isobutyl~4;méthanesulfonyloxy
-methyl-2H-pyridazin-3-one and l—méthylpiperézine were
reacted to yield the title compound as a yellow oil (yield:
93.4%i.
' NMR (400MEHzZ, CDCls)6:
0.98(6H, d, J=6.8 Hz}, 2.28-2.40(1H, m), 2.33(6H, 5), 2.52 {4H,
'-br),2.62(4H,br},3.58(2H,s),4.07(2H,d,J#7.4Hz),7.27(1H,

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

Example 4
Preparation of
6—(3~fluoro—4-methylphenyl)~2—isobutyl-4;(4—methy1—1~
piperazinyl)methyl—ZH—pyridazin—3—on¢ dihydrochloride
To a solution of
6-(3-fluoro~4—m¢thylphényl)—2-isobutyl-4-(4—methyl~1—
piperazinyl)methyl—2H—pyridazinj3—one (94.4 mg, 0.25mmol) in
methanol {1 mL} was added dropwise at room temperature under .
stirring a 4 moi/L solution (0.15 mL) of hydrochloric acid in

ethyl acetate. The solvent was distilied off under reduced

pressure. The residue was recrystallized from




1H NVR(400MHz, DMSO-d6)5: 0.96 (6H, d, J=6. 6 Hz), 2.20-2.34 (1H, m, 2.30
(3H, d, J=1.7 Hz), 3.35(4H, t, J=5.1 Hz), 3.84(4H t, J=5.1 HA Masrchz006|
d, =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) cm1: 1663, 1613, 1427, 1087, 1052, 821.
Mass m z: 359(M -H20) Exanple 7 Preparation of :
4- di met hyl am nonet hyl - 6- (3-f | uor o- 4- met &yl phenyl ) - 2-
i sobutyl - 2H pyri dazi n-3-one To '
6- ( 3-f | uor o- 4- net hyl phenyl ) - 2-i sobut yl - 4- net hane _
sul f onyl oxymnet hyl - 2H pyri dazi n-3-one (100 ng, 0.27 mmol) was 30 March 2006
34 added a 40% aqueous dinmethylamne (1 nL), and the m xture was stirred
at 80C for Ze{dwnel-fhethehpeihamrte ofieltethedritilen comprindeasvas al | owed to
drop back to roomtenperature, and then, water was added. The m xture was
extract ed wWGHCHESPoFsY At al e @evdaet (Was? drd.e®30V&) - anhydr ous sodi um
sul fate. The _solvent was distilled off under reduced pressure, and the
resi due was MsditiifgeBOBYL £ o? 4P P20 REL ogeaphy on silica gel
[ chl or of or m et hanol 40/%&5 to yield the title conpound as a yellow oil
(69.7 ny, 80!*95613(4@%@( OFels) &DC13) 5: 0.98 (6H, d, J=6.8 Hz) ,
2.23-2.41(111, On’g , 2.31§3H; s), 2 .35 (6H,
.94({6H, d, J=6.8Hz}, 2.29(3H, d, J=1.8 Hz}, 2.22-2,33{1H,

m},2.77(3H,s},3.18{(4H,br),3.38(4H,br),3.91(2H,s),4.02 (24,

d, J=7.0Hz), 7.40(1H, dd, J=8.0, 8.0Hz), 7.59-7.65(2H, m),

8.16(1H, s).

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

Masgs m/z: 372 (MY

Example 5
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- {3-fluoro-4-
methylphenyl)-2-i sobutyl~2H—pyridazin—3—oné
Following the procedure of Example 1‘(10}, |
6~ (3-fluoro-4-methylphenyl)-2-isobutyl-4-methanesul fonyloxy
-methyl-2H-pyridazin-3-one and diethanolam.fi.ne were reacted to
vield the title compound as a yellow oil (yield: 84.8%).
'H NMR (400MHz, CDCls)$:
0.96(6H, d, J=6.6 Hz), 2.27-2.38 (14, m), 2.30(3H, s), 2.70 (4K,
t, J=5.0.Hz), 3.66(4H, t, J=5.2 Hz}, 3.69(2H, s), 4.06{2_ﬁ,
d, J=7.2Hz), 7.23(1H, dd, J=7.9, 7.9Hz), 7.4.6—7.52(2H, mj,

7.79(1H, s).




s), 3.50(2H, d, J=1.2 Hz), 4.08(2H, d, J=7.4 Hz), 7.26(1H, dd, J=7.9, 7.9

Hz), 7.47-7.54(2H, ), 7.76(1H, d, J=1.4 Hz). Exanple 8 Prepat®Maseh@006

4- di_nmet hyl am nonet hyl - 6- ( 3-f | uor o- 4- et hyl phenyl ) - 2-

iséb@tyl-ZF#pyridazin-3-one hydr ochl ori de Fol | ow ng the procedure of

Exanpl e 4, 4-di nethyl -ani nonet hyl - 6- (3-f | uor o- 4- et hyl phenyl ) - 2-

i sobutyl -2H pyridazin-3-one was reactedgjo yield the title conpound as a

colorless crystalline powder (yield: 85.4%. Melting point: 246.5-248. 5t

"H NMR(400MHz, DMSO-d5)5: 30 March 2006 35 0.96(6H, d, J=6.6Hz).,

2.23-2.34(1H M, 2.30(3x, s ) , 2.81(6x, s), 4.05(2x, d, J=7.0 Hz),

4.27(2x, s), 7.41(1H, dd, J=8.0, 8.0 Hz), 7.22-7.68(2x, nm, 8.52(1H, s).

| R(KBr) cm 1Exa@fle: 61' 607, 1422, 1227, 1110, 1051. Mass miz: 317(M)

Exanple 9 Preparation of

2-cycl opr opyl net hyAregagati¢myorb- 4- net hoxyphenyl ) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one 1) Preparation of

4- car boxy- 2- cycl ofr dp¥rhis BAhwlrezyethpt baMinomethyl-6~ (3-fluoro-4-

met hoxyphenyl ) - 2H- pyri dazi n- 3- one
methylphenyl)-2-isobutyl-2H-pyridazin~3-one

hydrochloride

Following the procedure of Example 4,

4-N,N-bis (2-hydroxyethyl) aminomethyl-6- (3-fluoro-4-

methylphenyl)-2-isobutyl-2H~-pyridazin-3-one was reacted to

yield the title compound as a colorless crystalline powder

(yvield: 85.9%).

Melting point: 159.7-160.7C

'H NMR (400MHz, DMSO-dg)8:
O‘.96(6H, d, J=6.6Hz}, 2,20~-2.34(1H, m), 2.30(3H, d, J=1.7 Hz),
3.35(4H, t, J=5.1 Hz}, 3.84(4H, t, J=5.1 Hz), 4.05(2H, d,
J=7J3Hz},4.45(2H,s),7.42(1H,dd,J=8.2,8.2H2),7.62¥7.68(2H,

 m), 8.47(1H, s).

IR(KBr) cm™: 1663, 1613, 1427, 1087, 1052, 821.

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

Example 7

Preparation of
4~dimethylaminomethyl—6~(3—fluoro~4—methylphenyl)—2—
isobutyl-2H-pyridazin-3-one

To 6-(3-fluoro-4-methylphenyl) ~2-isobutyl-4-methane-

sulfonyloxymethyl-2H-pyridazin-3-one (100 mg, 0.27 mmol} was



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

2-cycl o- propyl met hyl - 6- ( 3-f | uér o- 4- net hoxyphenyl ) - 4- met hoxy 30 March 2006

- carbonyl - 2H pyri dazi n-3-one was reacted to yield the title conpound as
yell ow crystals (yield: 98.9%. Mlting point: 169.1-170.7C 'H NVR(400MHz,
CDC13)S 0.50-0.67(4x, m), 1.40-1.50(1x, m, 3.97(3x, s), 4.23(2x, d,
J=7.3 Hz), 7.07(1H, dd, J=8.5, 8.5 Hz)g47.57(1x, ddd, J=1.2, 2.2, 8.5 Hz),
7.85(1H, dd, J=2.2, 12.2 Hz), 8.63(1H, s), 14.20(1x, s). IR(KBr) cm1l
1761, 1629, 1521, 1476, 1461. Mass miz: 318 (M). 30 March 2006- 36 2)
Preparation of 2-cyclopropyl nethyl-6-(3-fl uoro-4-nmnmethoxyphenyl)-4

hydr oxynmet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(8),
4 car boxy- 22€¢ed chridpyhaeedid ddmeBhylawine 41net hoxapshehy pixture was

2H- pyridazin-3-one was reacted to yield the title conpound as slightly

yel | ow fi neShedtt@s2 $i0&l dox22 139rs .MeThe rpippeinatturé 19F 42266 idh
NVR(400MHz, CDC13)5: 0.45-0.60(41-1, m, 1.36-1.47(1H m, 3.12(1H t,
J=6.0 Hz), MaXeeyspasyllovefprodrog barksta rgpp teuorrEiMreddndieien, 5.9

water was added. The mixture was extracted with chloréform.
The extract was drie& over anhydrous sodium sulfate. Tﬁe
" solvent was distilled off under reduced pressure, and the

residue was purified by column chromatography on silica gel

{chloroform/methanocl (40/1)] to yieid the title compound as a

ygllow oil {69.7 mg, 80.9%). |

'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, 4, J=i.4:Hz).

Example 8

Preﬁaration of

4-dimethylaminomethyl-6- (3~fluoro-4-methylphenyl) -2-

isobutyl-2H-pyridazin-3-one hydrochloride

Following the pfocedure of Exémple 4,
4—dimethyl—aminomethyl—6~(3—fluoro—4—methylphenyl)—2~
isobutyl-ZH—pyridazin—B;one was reacted to yield the title
compound as a colorless crystalline powder (yield: 85.4%).
Melting point: 246.5-248.5C

'H NMR (400MHz, DMSO-dg)§:

i
E



Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.51(1H, ddd, J=1.2, 2.2, 8.5 Hz),
7.62(1H, dd, J=2.2, 12.4 Hz), 7.65(1H, t, J=1.2 Hz). I R(KBr) c3@ Margh32006
1652, 1604, 1524. Mass nmiz: 304(M). 3) Preparation of

2- dy¢l opr opyl net hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4

met hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one Fol | owi ng the procedure of
Exanple 1(9), 2-cycl opropyl net hyl - 6-( 35f | uor o- 4- net hoxyphenyl ) - 4-

hydr oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield the title conmpound
as slightly yellow needles (yield: 80.4%. Melting point: 156.9-158.4C 30
March 2006 37 'H NVR(400MHz, CDC13)S: 0.45-0.61(4H, m, 1.36-1.46(1H m,-
3.18(3H, s), 3.95(3x, s), 4.10(2H, d, -J=7.3 Hz), 5.28(2H, d, J=1.2 Hz),
7.03(1x, dd, 9=865%6H.8A5T+E)6 HT) .52 (A2 Bdd,1H)m}, 2. 32(2H, 8) 52 Hr) (6H,7. 62( 1H,
dd, J=2.2, 12.2 Hz), 7.76(1x, t, J=1.2 Hz). IR(KBr) cm1l: 1656, 1612, 1523,
1358, 1177. Miss 4W05 (28824.MFF749 Prlepdravidh o, 7.41(1H, dd, J=8.0,
2-cycl opropyl net hyl - 6- (3-f1l uor o- 4- net hoxyphenyl ) -4

met hyl ani nonet ByP -B#Hpyr-2daZi $8 &Fbnw) » A8 s U of) of

o Vil hyl - 65( 3- T | LOr 0- 4- N8t hoxyphenyl ) - 4- -
cycl opropyl ety 2 0-(3; Ehyior Gy Mt yphenvl) -4 ges

Mass m/z: 317 (M%)

Example 9
| Preparation of
2-cyclopropylmethyl -6~ (3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin-3-one
1} Preparation of
4-carboxy-2-cyclopropylmethyl—-6- (3-fluoro-4-
methoxyphenyl)-2H~pyridazin-3-one
Followihg the procedure of Example 1(7),
2—cyclo—propylmethyl—6—(3—fludro—4-methoxyphenyl)—4—methoxy
—carbonyl—2H~pyridazin—3;one was reacted fo yield the.titlé
'compouﬁd as yellow crystals (yield: 98.9%).
Melting point: 169.1-170.7C
- 'H NMR (400MHz, CDC1;)8:
0.50-0.67(4H, m ), 1.40-1.50(1H, m), 3.97(3H, s), 4.23(2H,
d, J=7.3 Hz), 7.07(1H, dd, J=8.5, 8.5 Hz), 7.57(1H, ddd,
J=1.2, 2.2, 8.5 Hz), 7.85(1H, dd, J=2.2, 12.2 Hz), B8.63({1H,
5), 14.20(1ﬁ, 8},
IR(KBr) cm™ : 1761, 1629, 1521, 1476, 1461.

Mass m/z: 318 (M'),




met hanesul onyl oxynet hyl - 2H pyri dazi n-3-one (160 ng, 0.42 nmol) in 30%
met hyl amine/ ethanol (5 nL) was stirred at 80t for 4 hours i#0Mareh 2096
tube. The solvent was distilled off under reduced pressure, and the
resjaue was purified by- preparatlve thin-1ayer chromatography on silica
gel [devel oping solvent:" chloroform methanol (10/1)] to yield title
conpound as a slightly yellow oil (87 , 65.5% . "H NVR(400MHz, CDCl3)S:
0.45-0.59(4H, m, 1.36-1.47(1x, m, 1.85(1H, br), 2.52(3x, s), 3.80(2x, d,
J=1.2 Hz), 3.95(3x, s), 4.10(2H, d, J=7.3 Hz), 7.01(1x, dd, J=8.5, 8.5
Hz), 7.52(1x, ddd, J=1.2, 2.2, 8.5 Hz), 7.62(1H, dd, J=2.2, 12.4 Hz),
7.66(1H, t, J=1.2.Hz). 30 March 2006 88 Mass niz: 317(M+). Exanple 10
Preparation of 2-cycl opropyl nethyl -6-(3-fl uoro-4-net hoxyphenyl) - 4-

met hyl am nonet hyl - 2H pyri dazi n- 3-one. hydrochl oride Followi ng the
procedur e of2B&mragation of :

2-cycl opropyl - net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 4-
met hyl ani nonet KrcYXRopyobstazs th BL-oie 3vdd ubeact atk timxyiptledyi hea-ti tl e
compound as sllghtly ¥ellom1neqdles (yield: 93.80). Melting point:
220. 8- 224: 39W ML RRI(00MEZ LnBVEere6) 8: 0. 44- 0. 54(4H, m),
1.29-1.40(1H, n) 2 66(3H s), 3.91(3H,
ollow1ng the procedure of Example 1(8),
-4~carboxy—2—cyclopropylmethyl-6—(3—flu0ro—4—methoxyphenyl)—'
2H-pyridazin-3-one was reacted to vield the title compound as
slightly yellow fine-needles (yield: 21.3%).
Melting point: 119.4-122.6%C
'H NMR (400MHz, CDCls)8:
0.45-0.60(4H, m), 1.36-1.47(1H, m), 3.12(14, t, J=6.DH2),
3.95(3H, s8), 4.10(2H, d, J=7.3 Hz), 4.72(2H, dd, J=1.2, 5.9
Hz}, 7.03(1H, dd, J=8.5, 8.5 Hz}, 7.51(1H, ddd, J=1.2, 2.2,
8.5Hz), 7.62(1H, dd, J=2.2, 12.4 Hz), 7.65(1H, £, J=1.2 Hz) .
IR(KBr) cm™: 3431. 1652, 1604, 1524. o

Mass m/z: 304 (M').

3) Preparation of
2-cyclopropylmethyl-6- (3-f1luoro-4-methoxyphenyl) -4~
methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Exanmple 1(9),
2—cyglopropylm¢thyl~6—(3—fluoro—4—methoxyphenyl)—4~
hydroxymethylw2H—pyridazin—3;§ne was reacted to yield the
;itle compound as slightly yellow needles (yield: 80.4%).

Melting point: 156.8-158.4C




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, 152130Mqh2006

Exanpl e 11 Preparation of

2- ay¢l opr opyl met hyl - 6- ( 3- f | uor o- 4- met hoxyphenyl ) - 4- (4
-met hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n-3-one Fol |l owi ng the procedure of .
Exanpl e 1(10), 2-cycl opropyl net hyl - 6-( 3f | uor o- 4- met hoxyphenyl ) - 4- met hane-
sul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl'pi perazi ne "were reacted
to yield the title conpound as a yellow oil (yiel'd: 30 March 2006 39 73. 8%
1H NVR(400MHz, CDC13)5: 0.45-0.59(4H, m, 1.36-1.47(1H m, 2.33(3H 5s),

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) ‘HAMD(AMMHYL, IDELY&z), 7. 04(1H dd, J=8.5, 8.5 Hz), 7.53(1H,
ddd, J=1.2, 2.2, 8.5 Hz), 7.61(1H, dd, J=2.2, 12.4 Hz), 7.74(1H t, J=1.2
Hz) . IR(Neat) @Rfa-0 1G5AH, 1808, 1 1B, 46458, MUAG.1sNBES 1 ,2:3.38G 30 M) .

Exanple 12 Prefaration of
2-cycl opropyl né hfhl@(@ﬁffﬁudkd -B- et hdxgsHéryl| ¢ 4142 Hz), 7.03(1H,

-nethyl-l-plpera2|nyl)nethyl p ri dazi n-3-one di hydrochl ori de
.o1(1H, ddd, J=1.2, 2.2, 8.5 Hz),

7.62(1H, dd, J=2.2, 12.2 Hz), 7.76(1H, t, J=1.2 Hz).
IR (KBr) cm™': 1656, 1612, 1523, 1358, 1177.

Mass m/z: 382 (M').

4) Preparation of

2~cyclopropylmetﬁyl—6-(3—flupro—4-methoxyphenyl)—4"‘
_methylaminomethyl~2H—pyridazin—3—one

A soluticon of

2—cyclopropylmethyl—6~(3—fluoro—4—methoxyphenyl)~
methanesulfonyloxymethyl- 2H—pyrldaz1n 3-one {160 mg, 0.42
mmol) in 308 methylamlne/ethanol (5:mL) was stlrred.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-layer chromatography on silica gel [developing selvent:
chloroform/methanol (10/1)] to yield title compound as a
slightly yellow oil (87 mg, 65.5%).
'H NMR(400MHz, CDCls)$:

0.45-0.59(4H, m), 1.36-1.47(1H, m}, 1.85(1lH, br), 2.52(3H,

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

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

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




Fol |l owi ng the procedure of Exanple 4,
2- cyclopropyl met hyl - 6- ( 3- f | uor o- 4- met hoxyphenyl ) - 4- ( 4- - 30 March 2006

| - 1- pi perazi nyl ) nmet hyl - 2H pyri dazi n-3-one was reacted to yield the
ti t'?;l, e conpound as pale yellow needles (yield: 81.0%. Mlting point:
237.4-238.49C (dec.) 'H NVR(400MHz, DMSO d6)6: 0.47-0.58(4H, m,
1.31-1.41(1H, m, 2.33(3H, s), 2.52(4Hgg br), 2.62(4H, br), 2.90-3.85(10H,
m, 3.91(3H, s), 4.03(2H, d, J=7.3 Hz), 7.30(1H, dd, J=8:5, 8.5 Hz),
7.70-7.78(2H, m, .30 March 2006 40 8.28(1H, brs). IR(KBr) cm1: 1653, 1608,
1523, 1438. Exarrpl e 13 Preparation of

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

fl uoro- neﬁh@?yp%@nﬁl)l(m—& pyridazin-3-one Follow ng the procedure of
Exanpl e 7, 2-cycl opropyl - met hyl - 6- (3- f | uor o- 4- met hoxyphenyl ) - 4-

met hanesul f onyl oxy- net hyl - 2H- pyri dazi n- 3-one and di net hyl am ne were
reacted to gleld the title conmpound as a yellowoil (yield: 88.1%. 1H
NVR(400MHz, 5:0 0. 45-0.59(4H, m), 1.37-1.48(1H, m, 2.36(6H, ,s),

3. 51( 2H, s), 3. 95(3H s), 4.10(2H, d, J=7.3 Hz), 7.02(1H, dd, J=8.5,
Preparation of _

2—cyclopropylmethyl—6—(3-fluoro~4fmethoxyﬁhényl)—4~
methylaminomethyl—2H~pyridazin—3-6nevhydrochloride
'Following the procedure of Example 4,
2—cyclopropyl-methyl—6—{3-f1ﬁoro—4—methoxyphenyl)— -
methylandzummethyl—ZH—pyridazin-3—one was reacted to yield the
title compound as slightly yellow needles (yield: 93.8%).
Melting point: 220.8-224.3C (dec.)
'H NMR (400MHz, DMSO-dg)8; |
0.44-0.54(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), 8.32 (1H, s).

IR{KBr}) cm™: 1645, 1599, 1521, 1437.

Exanple 11
Preparation of_
2-cyclopropylmethyl-6-(3-fluoro-4-methoxyphenyl) -4~ {4
—ﬁethyl—l—piperazinyl)methyl—ZH—pyridazin~3—oné
Following the procedure of Example 1(10),
2—cyclopropylme£hyl-6—(3—fluoro-4—methoxyphenyl)—4~methane—'
sulfonyloxymethyl-2H-pyridazin-3-one and l-methylpiperazine

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




8.5 Hz), 7.53-7.57(1H, m, 7.64(1H, dd, J=2.2, 12.7 Hz), 7.75(1H, s).
| R(Neat) cm 1: 1652, 1608, 1523, 1456, 1438. Mass niz: 331( M30 Marah208614
Preparation of 2-cycl opropyl nmet hyl - 4-di met hyl am no- et hyl - 6- ( 3-
fl uoro- 4- met hoxyphenyl ) - 2H pyri dazi n-3-one hydrochl oride 30 March 2006 41
Fol |l owi ng the procedure of Exanple 4,
2-cycl opropyl - net hyl - 4- di net hyl am nonetghyl - 6- (3-f | uor o- 4-
met hoxyphenyl ) - 2H pyri dazi n- 3-one was reacted to yield the title cornpound
as slightly yellow needles (yield: 89.00). Melting point: 233.6-235.0 C
(dec.) 1H NVR(400MHz, DWMBO-d5)6: 0.41-0.54(4H m, 1.27-1.37 (1H m, _
2.83(6H, s), 3.92(3H,. s), 4.06(2H, d, J=7.3 Hz), 4.30(2H, s), 7.33(1H,
dd, J=8.8, 78.8%Hz), 7.69-7.77(2H, n), 8.51(1H, s). 1R(KBr) cm 1: 1648,
1584, 1522, 1439. Exanple 15 Preparation of
2- cycl opr opyH miétthi4 00BiHE3- €D0b) G+ 4- met hoxyphenyl ) - 4- (2
- hydr oxyet hyl ). am nonet hyl - 2H pyri dazi n-3-one Foll ow ng the procedure of
Exanpl e 9(4), 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(24, 4, J=1,2 Hz), 3.58(2H, d, J=1.0

Hz), 3.95(3H, s), 4.09{(2H, 4, J=7.3 ﬁz), 7.04(1H, d4, J=8.5,

8.5 Hz), 7.53(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.61(1lH, dd,

J=2.2, 12.4 Hz), 7.74(1H, t, J=1.2 Hz).

IR(Neat) cm™: 1652, 1608, 1520, 1456, 1440.

Mass m/z: 386 (M').

Example 12
Preparétion of
2-cyclopropylmethyl-6-({3-fluoro-4-methoxyphenyl)-4- (4
—methyl-l-piperazinyl)methyl-2H-pyridazin-3-one _
dihydrochloride
Foliowing the procedure of Example 4,
2-cyclopropyl-methyl-6-({3-fluoro-4-methoxyphenyl) -4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one was reacted
to yield the title compound as pale yellow needles (yield:
81.0%).
Melting point: 237.4-238.4T (dec.)
'H NMR(~4(‘)0MHZ, DMSO-dg) § :
0.47—0.58(4H; m), 1.31-1,41(1H, m), 2.33(3H, s), 2.52(4H,
br), 2.62(4H, br), 2.90~3.85(10H, m), 3.91(3H, s}, 4.03(2H,

d, J=7.3 Hz}, 7.30(1H, dd, J=8.5, 8.5 Hz), 7.70-7.78(2H, m},




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

onyl oxynet hyl - 2H pyri dazi n- 3-one and 2- am noet hanol were reac?%ﬂ"ﬁrﬁhﬁ()@lsd
thzﬁ{itle conpound as a yellow oil (yield; 72.1%. 1H NVR(400MHz, CDC13)5:
0.44-0.59(4H, nm), 1.36-1.47(1H, m, 2.86(2H, t, J=5.1 Hz), 3.73(2H t, '
J=5.1.Hz), 3.84(2H, d, J=1.0 Hz), 3.94(3H, s), 4.10(2H, d, J=7.3 Hz),
7.02(1H, dd, J=8.5, 8.5 Hz), 7.50-7.54¢1H, in), 7..62(1H dd, J=2.2, 12.7
Hz), 7.67(1H, s) 42 IR(Neat) cm 1: 3411, 1651, 1605, 1523, 1439. Mass nl z:
347 (M+). Exanple 16 Preparation of : :

2-cycl opropyl met hyl - 6- ( 3-f 1 u6r o- 4- net hoxyphenyl ) -4-(2

- hydr oxyet hyl ) am nonet hyl - 2H pyri dazi n- 3-one hydrochl ori de Foll owi ng the
procedure of Bx&¥dll&, 4prs). .

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

hydr oxyet hyIB (B Inswet hyll653H p§o8 daiias,3-1daBe.was reacted to vyield the
title conpound as pale brown needles (yield: 79.2%. Mlting

poi nt: 166. 8- 169. 39C (dec.) 1H NMR(400MHz, CDC13)S: 0.40-0.54(4H, m,
1.27-1.37(1H, m, 3.13(2H, br), 3.28(2H, br), 3.74(3H, s), 4.05(2H, d,
J=7.1 Hz), ®¥agEH13s), 5.31(1H, br), 7.33(1H, dd, J=8.8, 8.8 Hz),

7.69-7.79(2H, n)Preparation of
2-cycloprépylmethyl—4—dimethylémino;méthyl—6-(3~
fluorof4-methoxyphenyl)—2H—pjrida21n-$—6ne
Following the procedure of Example 7,
2—cyclopropyl~methyl—6—(3—fluoro—4—methoxyphenyl}-4—
methanesulfonyloxy-methyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
yellow o0il (yield: 88.1%).
H NMR (400MHz, CDCl1s)5 :
0.45-0.59(4H, m), 1.37—1.48(1H( m}, 2.36(6H, s), 3.51(2H,
s5), 3.95(3H, s), 4.10(2H, 4, J=7.3 Hz), 7.02(1H, dd, J=8.5,
8.5‘H£), 7.53-7.57(1H, m}, 7.64(1H, dd, J=2.2, 12.7 Hz),
7.75(1H, s).
IR(Neat) cm™: 1652, 1608, 1523, 1456, 1438.

Mass m/z: 331(kﬁ){

- Example 14

| Preparatiqn of
‘2-cyclopropylmethyl—4—dimethylamino—methyl—6-(3—
fluoro~4-methoxyphenyl)-2H-pyridazin-3-one

hydrochloride




8.-40(1H, s). IR(KBr) cm1: 3334, 1654, 1616, 1604, 1523, 1441.5 %thezobg
Preparation of 4-(4-benzyl-1-piperazinyl)methyl-2-cycl opropyl methyl
6- (.3~f | uor o- 4- met hoxyphenyl ) - 2H pyri dazi n- 3-one Fol | owi ng the procedure of

Exangl e. 1(10), 30 March 2006 43
2-cycl opr opyl net hyl - 6- ( 3-f | uor o- 4- met hoxyphenyl ) - 4- net hane-
sul f onyl oxymnet hyl - 2H pyri dazi n- 3- one andj 1- benzyl pi perazi ne were reacted
to yield the title conpound as a yellow oil (yield: 97.7%. 'H NVR(400MHz,
CDC13) S 0.44-0.58(4H, m, 1.36-1.46(1H, m, 2.56(4x, br), 2.62(4H, br),
3.56(2x, s), 3.58(2x, d, J=1.0 Hz), 3.95(3H, s), 4.09(2x, d, J=7.1 Hz),
7.04(1H, dd, J=8.5, 8.5 Hz), 7.23-7.36(5x, nm), 7.50-7.55(IH m, 7.61(1x,
dd, J=2.2, 12.7 @llowlmg(qlxe EocddRfrieal ) Exaniplel @52, 1608, 1522, 1438,
1289, 1237. _Mass mz: 462(M/). Exanple 18 Preparation of
4- (4- benzyl -3~ W%m}ryﬁbm4mmpmpwmm—a (3-fluoro-4-
6- (3-fl uoro-4- et hoxy henyllzI 2H—p ri dazi n-3-one di hydrochl ori de
met oxyph —pyrl azin-3-one was reacted to yield the
title compound as slightly yellow needles (yield: 89.0%}).
Melting point: 233.6-235.0C (dec.)
H NMR (400MHz, DMSO-ds)$ :
0.41-0.54(4H, m), 1.27-1.37 (1H, m), 2.83(6H, s), 3.92(3H,
s),.4.06(2H, d, §=7.3 Hz), 4.30(2H, =), 7.33(1H, dd, J=8.8,
8.8 Hz), 7.69-7.77(2H, m), 8.51{1H, s).

IR(KBr) cm™: 1648, 1584, 1522, 1439.

Example 15.
Preparation of
2—cyclopropylmethyl—6—(3—flubro-4—methoxyphenyl)~4~(2
-hydroxyethyl) aminomethyl-2H-pyridazin-3-one
Following the procedure of Example S(4),
2—cyclopropylmethyl—6~(3—fluoro—4—methoxyphenyl)—4~methane—
sulfonyloxymethyl-2H-pyridazin-3~one and Z2-aminoethanol were
A reacted to yield thé title compound as aryellow 0il (yield:

72.1%).

'H NMR (400MHz, CDC1;)$ :
0.44-0.59(4H, m), 1.36-1.47(1H, m), 2.86(2H, t, J=5.1-Hz),
3.73(2H, t, J=5.1 Hz), 3.84(2H, d, J=1.0 Hz), 3.94(3H, s),
4.10(2H, d, U=7.3 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz),

7.50—7.54(1H,m),7,62(1H,dd,JE2.2,12.7H2),7.67(1H,s).



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

4- (4-Dbenzyl -1 - pi per azi nyl ) met hyl - 2- cycl opr opyl net hyl - 6- ( 3- 30!Wanﬂj2006."
f1 uor o- 4- met hoxyphenyl ) - 2H-pyri dazi n-3-one was reacted to yield the title
conpdund as slightly yellow prisns (yield: 85.7%. Melting point:

253. 0-257.9C (dec.) 30 March 2006 44 'H NVR(400MHz, DMSO- d6) 5:

0.41-0.55(4H, m, 1.27-1.38(1H, nm, 3.Q6-3.49(1CH, br), 3.56(2H 5s),
3.91(3H, s), 4.02(2H, d, J=7.3 Hz), 4.39(2H, brs), 7.30(1H, -dd, J=8.5, 8.5
Hz), 7.44-7.48(3H, m), 7.59-7.64(2H, m, 7.69-7.77.(2H, m , 8.30(1H,
brs). IR(KBr) cm-': 1656, 1616, 1523, 1439, 1292, 1271. Exanple 19
Preparation of 4-(4-tert-butoxycarbonyl-I-piperazinyl)nethyl-2-

cycl opropy!| ABERg&t6-8? f | Ikrlo- 4-6%8t hd&YPherBA3,- AM39pyr i dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(10),

2- cycl opr op}REEtRYE & 63473-1 Lior o- 4- met hoxyphenyl ) - 4- met hane-

sul f onyl oxynet hyl - 2H pyri dazi n- 3-one and tert-butyl

1- pi perazi necarboxyl ate were reacted to yield the title conpound as a pale
brown oil (yield: 98.9%. 1H NVR(400M+z, CDC13)5: 0.44-0.59(4H m,
1.47(9H, s)Ex3mREe 1¥6(1H, n)., 2.53(4H,

Preparation of
Z-cyclopropylmethyl-6- (3~£luoro-4-methoxyphenyl) -4~ (2

—hydroxyethyl)amihomethylu2H—pyridazin~3-one

hydrochloride
Following the procedure of Example 4,
2—cyclopropy1~methyl—6—(3—fluoro—44me£hoxyphenyl)—4~N~(2—
hydroxyethyl)—aminomethyl—ZH—pyridazin;3—one was reacted to
yield the title compound as pale brown needles (yield: 79.2%).
Melting point: 166.8-169.3C (dec.) |
'H NMR (400MHz, CDC1l3)5 : |
0.40-0.54(4H, m), 1.27-1.37(1H, m), 3.13(2H, br), 3.28(2H,
br}, 3.74(3H, s), 4.05(2H, d, J=7.1 Hz}, 4.18(2H, s),

5.31(1H,br),7.33(1H,dd,JES.S,8.8HZ),7.69—7.79(ZH,m),

8.40(1H, s).

IR({KBr) cm™: 3334, 1654, 1616, 1604, 1523, 1441,

Exanple 17

Preparation of

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

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

Following the procedure of Example 1(10),



t, J=4.9 Hz), 3.51(4H t, J=4.9 Hz), 3.58(2H, d, J=1.2 Hz), ZRPnBtHl2088 _ .
4.10(2H, d, J=7.3 Hz), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.51(1H, ddd, J=1.2,
2.2,-8.5 Hz), 7.61(1H, dd, J=2.2, 12.7 Hz), 7.76(1H, s). IR(Neat) cm1:
1698,/ 1653, 1609, 1523, 1438, 1427. Mass nmliz: 472 (M+). 30 March 2006 45
Exampl e-20 Preparation of ‘ -

. 2-cycl opropyl net hyl - 6- ( 3-f-| uor o- 4- net hgxyphenyl )-4- (1

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

4- (4-tert-Butoxycarbonyl - 1-pi perazi nyl ) et hyl -2 :

cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 2H pyri dazin e-3-one (220

nmy, 0.47 mml) was dissolved in ice-cold trifluoroacetic acid (2 nL), and
at the same {+EnpECRrePFineheyl ThxB3oféunas- 4taatheckvibbendd) Al rudidmnddat er (10
m.) was added to the reaction mxture. The mi xture was al kalinized with

pot assi um. cafblorPayd ogime by} wt-ayridp g énvdtdne Hinsk df-beneyROipenazinEhe
extracts were washed with brine (20 nL) and dried over anhydrous sodi um

sul fate. Thed'&Rf Tedttemsodilald thaitbtie copeound gsduyehbsw vadr {isitedld:i zed

from chl or of rgohexane toyield the title conpound as pale yellow prisns.
(120 ng, 69.2% Bhlvel t i ng point: 111.5-118.0C 'H NVR(400MHz, CDC13)5:

0. 45-0.59( 4I1|H %(%0(%%21’. ég)gl.lj)a r‘r) , 2.55(4H, Dbr), 2.96(4H,

0.44~0.58(4H, m}, 1.36-1.46(1H, m), 2.56 (4H, br), 2.62(4H,

br), 3.56(2H, s), 3.58(2H, d, J=1.0 Hz), 3.95(3H, s),

4.09(2H, d, J=7.1 Hz), 7.04(lH, da, J=8.5, 8.5 Hz),
7.23-7.36(5H, m), 7.50-7.55(1H, m), 7.61(1H, dd, J=2.2,
12.7 Hz), 7.75(1H, s). '

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

Mass m/z: 462 (M*).

Example 18
Preparation of
4~ {4-benzyl-l-piperazinyl) methyl-2-cyclopropylmethyl-
6- (3-fluoro-4-methoxyphenyl)-2H-pyridazin~3-one ‘
dihydrochloride

Following the procedure of Example 4,

4~ (4—benzyl—1—piperazinyl)methyl—-Z—cyclopropylmethyl_— 6-(3-
- fluoro-4-methoxyphenyl) -2H-pyridazin-3-one was reacted to
yield the title compound as slightly yellow brisms (yield:

85.7%).

Melting point: 253.0-257.9°C (dec.)




t, J=4.9 Hz), 3.56(2H, d, J=1.5 Hz), 3.95(3H, s), 4.09(2H d,30)March ?‘9@)6
7.04(1H, dd, J=8.5, 8.5 Hz), 7.53(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.62(1H, -
dd, ~J=2.2, 12.7 Hz), 7.76(1H, t, J=1.5 Hz). IR(KBr) cm 1: 3328, 1648,
1605,/ 1520, 1437. Mass mz: 372(M. 30 March 2006 46 Exanple 21
Preparation of 2-cycl opropyl nethyl-6-(3-fl uoro-4-nmethoxyphenyl)-4-(1

- pi perazi nyl ) ne. thyl - 2H pyri dazi n- 3- oneg4 di hydrochl ori de Foll owi ng the
procedure of Exanple 4,

2-cycl opropyl - net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4- ( 1- _

pi perazi nyl)-met hyl - 2H pyri dazi n-3-one was reacted to yield the title
conpound as slightly yellow prisns (yield; 94.5% Melting point:

139. 1- 142. ATHIMIRIARIQAGOVHDMSOVBO &, ) S: 0. 42-0.56(4H, n), 1.29-1.39(1H, m),
3.40(4H, br), 3.70(4H, br), 3.91(3H, s), 4.16(2H, d, J=7.3 Hz), 4.16(2H,
brs), 7.31(1HO-#Y7032B(4l, &5 Mz§7-7.36CIH,78(¢ 2H3 - 8§~ 3 SIADOHH, brbys) .

| R(CKBr) cml; 3435, 1660, 1610, 1526, 1440, 1291. Exanple 22 Preparation of
4- N; N- bi s( 2- hydr 8% {&ihyl)yadi- Abhdinya)-~24.02(2H, d, J=7.3 Hz), 4.39(2H,

brs), 7.30(1H, 4d, J=8.5, 8.5 Hz), 7.44-7.48(3H, m),

©1.59-7.64(2H, m), 7.69-7.77{2H, m) , 8.30(1lH, brs).

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

Example 19
Preparation of
4~ (4-tert-butoxycarbonyl-l-piperazinyl)methyl-2-
cyclopropylmethyl-6-{3-flucro-4-methoxyphenyl) -2H-
pyridazin—Bmone
Following the procedure of Example 1(10),
2-cyclopropylmethyl-6- (3~fluoro-4-methoxyphenyl) ~4~methane—
sulfonyloxymethyl-2H~pyridazin-3-one and tért—bufyl
l-piperazinecarboxylate were reacted to yield the title
compound as a pale brown oil (yield: 98.9%).
'H NMR (400MHz, CDCls)3 :
0.44—0.59(4H, mj, 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 Hzi,

- 3.95(3H, s), 4.10(2H, d, J=7.3 Hz), 7.03(1H, dd, J=8.5, 8.5

Hz), 7.51(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.6L(1H, dd, J=2.2,
12.7 Hz), 7.76(1H, s).

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

Mass m/z: 472 (M').



ycl opr opyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2H pyri  dazi n- 3;

Fol | owi ng the procedure of Exanple 1(10), 3¢ March 2006
2- cycl opropyl net hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 4- met hane-

sulif onyl oxynet hyl - 2H pyri dazi n- 3-one and di et hanol am ne were 30 Mar ch 2006

47 reacted to yield the title conpound as a pale brown oil (yield: 83.0%.
1H NMR(400MHz, CDC13)5 0.43-0. 58(4H 1.35-1.46(1x, m, 2.71(4H t,
J=4.9 Hz), 3.67(4x, t, J=4.9 Hz), f?z s), 3.85(2x, br), 3.94(3x, s),
4.10(2x, d, J=7.3 Hz), 7.01(1x, dd, J =8.5, 8.5 Hz), 7.51-7.56(1x, m,
7.61(1x, -dd, J=2.2, 12.4 Hz), 7. 73(1x t, J=1.5 Hz). IR(Neat) cm1l: 3616,
3476, 3275, 1648, 1601, 1529. Mass miz: 391(M). Exanple 23 Preparation of
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl -
cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3- one
hydr ochl ori Heafoelé¢ a¥d ng t he procedure of Exanple 4,
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2- cycl opr opyl net hyl -
(3-fl uor o- 4- met hBeypaeiayl pn 26¥ pyri dazi n- 3-one was reacted to vyield the
title conpound as pale yellow prisns (yield: 75.9% . Melting point:
175. 2-176. 8C . 2~cyclopropylmethyl-6- (3-fluocro-4-methoxyphenyl) -4~ (1
~piperazinyl) meﬁhyl-—2H—pyridazin~3—one
4-(4-tert-Butoxycarbonyl-l-piperazinyl) methyl-2-
cyclopg:opylmethyi-b‘- (3-fluoro-4-methoxyphenyl) ~2H-pyridazin
e-3-one (220 myg, 0.47 mmol) was dissolved in ice-cold
trifluorocacetic acid {2 mL}, and at the same tempe;:atu.re, the
mixture was stirred for 15 minutes. Water {10 mL) was added
to the reaction mixture. The mixture was alkalinized with
. potassium carbonate and extracted twice with chloroform (20 mL) .
The ‘extra'cts were washed with brine (20 ml) and dried over
anhydrous sodium sulfate. The solvent was distilled off. The
residue was recrystallized from chloroform—~hexane to yield the
title compound as pale yellow prisms (120 mg, 69.2%).
Melting point: 111.5-118.0%C
'H NMR (400MHz, CDCl3)3 :
0.45—0.59(4H, mj, 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), 3.95(3H, s), 4.09(2H,
d, J=7.3 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz}, 7.53(1H, ddd,
J=1.2, 2.2, 8,5 Hz), 7.62(1H, dd, Jg=2.,2, 12.7 Hz), 7.76{1H,
t, J=1.5 Hz), |
IR(KBr) cm™': 3328, 1648, 1605, 1520, 1437,

Mass m/z: 372 (1\1*) .




1H NVR(400MHz, DVBO-d6)5: 0.42-0.55(4x, m, 1.28-1.39(1H m, %m@%ﬁ PEE)
3.82(4x, br), 3.92(3x, s), 4.06(2H, d, J=7.3 Hz), 4. 49(2x br 39
dd,<=8.5, 8.5 Hz), 7.71-7.79(2x, m, 8.47(1x, brs). 48 IR(KBr) cm: 3162,
165\2 1604, 1531. Exanple 24 Preparati on of ,
4- am' nonet hyl - 2- cycl opr opyl net hyl - 6- (3-fl uor o- 4- net ho
xyphenyl ) - 2H pyri dazi n-3-one 1) Prepargtion of
2-cycl opropyl net hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4-
pht hal i m donet hyl - 2H pyri dazi n-3-one To a sol ution of
2-cycl opropyl met hyl - 6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 4-
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one (220 ng, 0.57 mml) in
N, N- di et hyl f ormam de (5' L) was added potassium .phthalimde (160 ng,
0.B7 mol ), and the m xture was stirred at 80 ~C for 2 hours. Water (30
m) was add&F¥®lendlreaction mixture. After stirring under cooling over
ice water, preci EI tated crystals were collected by filtration, dried’in
air, and recrysta FER@ERE 8 cdhl or of or m hexane to yield the title conpound
as colorless needles (202 ng, 81.0%. Melting point: 241.7-243.60C 'H
NVR( 400MHz,, CIileB?y lopropylmethyl”é- (3-fluoro- 4-methoxyphenyl) -4- (1
-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of-Example 4,
2-cyclopropyl-methyl-6-(3-fluoro-4-methoxyphenyl) —4—(1-
piperazinyl)-methyl~2H-pyridazin~3~one was reacted to yield
the title compound as slightly yeliow prisms (yield; 94.5%).
Melting point: 139.1~142.4C
'H NMR (400MHz, DMSO-dg)§ :
0.42-0.56(4H, m), 1.29-1.39(1H, m), 3.40(4H, br), 3.70(4H,
br), 3.91(3H, s), 4.16(2H, d, J=7.3 Hz), 4.16(2H, brs),
7.31(1H, dd, J=8.5, 8.5 Hz), 7.71-7.73(2H, m), 8.41(lﬁ,

brs).

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

ﬁxample 22
Preparationtaf4-N,N?bis(2~hydroxyethyl)aminomethyl—z-
yclopropylmethyl—G—(3—fludro—4—methoxyphenyl)~2H—pyri
dazin-3-one
Following the procedure of Example 1(10),

2~cyclopropylmethyl?6—(3-fluoro~4—methoxyphenyl}—4—methane—

sulfonyloxymethyl-2H-pyridazin-3-one and diethanolamine were




0.45-0.59(4H, m, 1.37-1.47(1H, nm), 3.90(3H, s), 4.10(2H, d, Jz¢,1
4.91 (2H, d, J=1.2 Hz), 6.95(1H, dd, J=8.5, 8.5 Hz), 7.29(1H, i??‘"@fEF%’OS
Hz) ,~7.38(1H, ddd, J=1.2, 2.2, 8.5 Hz), 7.48(1H, dd, J=2.2, 12.4 Hz),
7.7“6..—}7.81(2H, m, 30 March 2006 49 7.90-7.95(2H, m. IR(KBr) cm1l: 1712,
1653, 1614, 1524. WNMass nmiz: 433(M+). 2) Preparation of

4-am nonet hyl - 2- cycl opr opyl net hyl - 67( 3- f1 uor o-4

met hoxyphenyl ) - 2H pyri dazi n-3-one To a sol ution of

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

pht hal i m donet hyl - 2H pyri dazi n-3-one (190 ng, 0.43 mmol) in nmethanol (5
m.) was added hydrazi ne nonohydrate (110 ng, 2.20 mmol), and the m xture
was heated difdértedete wieldrtiz hotts compbtihdrel awas «dbsdin bed pffe1and

chl oroform %%g nL) was added to the residue. The m xture was successively
washed with 8%t - (10 M) and brine (10 mL) in this order, and was then
dried over anhydrous sodium sul fate. The solvent was distilled off under
reduced presgu’g}@? (4tH@Hzes CBG@Mas purified by preparative thin-|ayer

chromat ography_on_ silica gel [devel oping solvent: chloroform 10% w v
sol ution of ne? hja]l?(fcﬂ'qgn(‘%l?m’ﬁhi d -G2oA1E6 1 o m)yi @1 L t48 tti,t e compound as

. 0,
yel l ow erStalfré’}&%,W’, 345 ﬁ)z'), 3.71(2H, s), 3.85(2H, br), 3.94(3H,

s), 4.10(2H, d, J=7.3 Hz), 7.01(1H, dd, J=8.5, 8.5 Hz),
7.51-7.56{(1H, m), 7.61(1H, dd, 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-bisg {2~hydroxyethyl)}aminomethyl-2-
cyclopropylmethyl-6~ (3—-fluoro-4—methoxyphenyl) ~2H~
pyridazixi—B-—one hydrochloride
Following the procedure of Example 4,
4-N,N-bis (2~hydroxyethyl) aminomethyl-2-cycl oproﬁylmethyl— 6~
(3*fluoro-4—methoxyphenyl} —2H—pyridaéin—3-—one was reacted to
yield the title compound as pale yellow prisms (yield: 75.9%) .
Melting point: 175.2-176.8%C
'H NMR (400MHz, DMSO-de)d: |
0.42-0.55(4H, m}, 1.28-1.39(1H, m), 3.36(4H, br), 3.82(4H,
br), 3.92(3H, s}, 4.06(2H, 4, J=7.3 Hz), 4.49(2H, brs),
7.33(1H, dd, J=é.5, 8.5 Hz), 7.71-7.79(2H, ﬁl), 8.47(1H,
brs). |




"H NMR(400MHz, CDC13)5 0.45-0.59(4H, m, 1.37-1.47(1H, Q%&@H EQ 6
3.89(2H, d, J=1.2 Hz), 3.95(3H, s), 4.11(2H, d, J=7.1 FE) 8,
J= 8/5 8.5 Ft) 7.53(1H, ddd, J=1.2, 2.4, 8.5 Ft) 7;63(1H, dd, J= 2 2,
1287 /Hz), 7.68(1H, s). 30 March 2006 11 50 IR(KBr) cm1l: 3393, 1651, 1606,
1523, 1438, 1293. Mass mz: 303(M). Exanple 25 Preparation of
4- am nonet hyl - 2- cycl opr opyl net hyl - 6- ( 3- fd uor o- 4-
met hoxyphenyl ) - 2H pyri dazi n- 3-one hydrochl oride Follow ng the procedure of
Exanpl e 4, 4-am nonet hyl - 2-cycl opropyl net hyl - 6- (3-fl uor o- 4-
met hoxyphenyl ) - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as pale yellom/needles (81.0%9. Melting point: 188.2-194.29C (dec.) 1H
NVR( 400MHz, IDMBBrd6)AT :034820. EEEZD(laﬁHu 1529.-1.39(1x, nm), 3.92(3x, s),
4.01(2x, s), 4.06(2H, d, J=7.1 Hz), 7.34(1x, dd, J=8.5, 8.5 Hz ),
7.71-7.78(2x, in), 8.31(1X, s). IR(KBr)cm 1: 3507, 3440, 1644, 1581, 1522,
1438. Exanple 26 Preparation of
Example 24
Preparation of
_4—aminomethyl—2“cyclopropylmethyl-6~(3—fluor0—4—metho
xyphenyl) -2H-pyridazin-3-one
1) Preparation of
2-cyclopropylmethyl-6=-(3-fluoro~4~-methoxyphenyl)~-4-
phthalimidomethyl-2H-pyridazin~3-one
Te a solution of
2-cyclopropylmethyl-6- (3-fluoro-4~-methoxyphenyl) -4~
methanesulfonyloxymethyl-2H-pyridazin-3-one (220 mg, 0.57
mmol) in N,N-dimethylformamide (5 mlL) was added potassium
.phthalimide (160 mg, 0.87 mmol), and the mixture was stirred
at 80C for 2 hours. Water (30 mL) Qas added to the reacticn
mixture. After stirring under cooling ovef_ice water,
precipitated crystals were collected by filtration, dried in
air, and recrystallized from chloroform-hexane to yield the
‘title compound as colorless needles (202 mg, 81.0%).
Melting point: 241.7-243.6C
'H NMR(400MHz, CDCls3)$ :
0.45-0.58(4H, m), 1.37-1.47(1H, m), 3.90(3H, s}, 4.10{(2H,
d, J=7.1 Hz}, 4.91 (2H, d, J=1.2 Hz), 6.95(1H, dd, J=8.5,
8.5 Hz), 7.29(1H, t, J=1.2 Hz), 7.38(1H, ddd, J=1.2, 2.2,

8.5 Hz), 7.48(1H, dd, J=2.2, 12.4 Hz)}, 7.76-7.81(2H, n),




4-(4-tert-butoxycarbonyl -1 -piperazinyl)net hyl - 6-(3-
fl uor o- 4- net hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 3- one FoIIomﬁ%%“*ﬁ@hzoos
prqg%dure of Exanple 1(10),

6- (8-/f | uor o- 4- met hoxyphenyl ) - 2-i sobut yl - 4- met hane-

sul fonyl oxy- et hyl - 2H pyri dazi n-3-one and tert-butyl 30 March 2006 51

1- pi per azi ne- car boxyl ate were reactedNLé}yield the title conmpound as a
yellow oil (yield: 94.3%. | H NVR(400 , CDC13)5 0.98(6H, d, J=6.6Hz),
1.46(9%x, s), 2.27-2.40(1H m, 2.52(4x, t, J=5.2 Hz), 3.50(4x, t, J=5.2
Hz), 3.57(2x, s), 3.95(3H, s), 4.06 (2H, d, J=7.4 Hz), 7.03 (1H, dd, J=8.
6, 8. 6 Hz), 7.51 (1H, dd, J=1.2, 8.4 Hz), 7.60(1x, dd, J=2.2, 12.5 Hz),
7.75(1x, s). ExafpVed2i2H,Pmgparati on of

6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- (1-

pi per azi nyl YiRdERY) - 2k py 78271 1658, 0ne1di, hygzochl ori de  Fol | owi ng the
procedure of Exanple 2,

4- (4-tert - bfE8RyBAEbORSS M) pi per azi nyl ) met hyi - 6- (3-fluoro-4
y pIp y y
- met hoxy- phenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one was reacted to yield the
title conpound as a colorless crystalline powder (yield: 58 5%. Melting
point: 163.0:177. 00 (dec.) ~1H NVR(400M+z, DVBO-d6)5:
) Preparation of :
4-aminomethyl-z-—cyclopropylmethyL—6.— (3-fluoro-4-
methoxyphenyl)-2H~pyridazin-3-one |
To a solutiaon of
2-cyclopropylmethyl-6- (3-fluoro-4-methoxypheyl) ~4—
phthalimidomethyl—ZH—pyridazin—-3—one (120 mg, 0.43 mmol) in
methanol (5 mL) was added hydrazine monohydrate (110lmg, 2,20
mmol) , and the mixture was heated under reflux for 2 hours.
Methanol was distilled off, and chloroform {20 mL) was added
to the residue. The mixture was successively washed with water
(10 mL) and brine (10 mL) in this order, and was then dried over
anhydrous sodium splfate. The solvept was distilled off undér
reduced pressure. The residue was purified by preparative
thin-layer chromatography on silica gel [developing solvent.:
chloroform/10% w/v solution of methanol in ammonia (20‘/151 to
- ¥ield the title compound as yellow crystals (130 mg, 97.8 %)
'H NMR (400MHz, CDCl,)3 : V
0.45~0.59(4H; m), 1.37-1.47(1H, m), 1.51(2H, br), 3.89(2H,
d, J=1.2 Hz), 3.95(3H, s), 4.11(2H, d, J=7.1 Hz), 7.02(1H,
dd, J=8.5, 8,5 Hz), 7.53(1H, ddd, J=1.2, 2.4, 8.5 Hz),

7.63(1lH, dd, J=2.2, 12.7 Hz), 7.68(1H, s).




in), t, J=5.3 Hz), 3.92(3x, s), 3.96(2x, s), 4.01(2
7 27%1x dd, J=8.9, 8. ) 9 Hz), g 57 7)72(2x (n;, 8)22(1x (s§ |§dﬂé¥?h5&%@

16@6\ 1608, 1522, 1440, 1291, 1113. Mass mz: 374(Mt). 30 Nhrch 2006 52

Exanpl e 28 Preparation of
6- (3-fl uor o- 4- met hoxyphenyl ) - 2-i sobut yl - 4- (4- net hyl -
- pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one 5OFoIIovmng the procedure of Exanple

1(10), 6-(3-fluoro-4-nmethoxyphenyl)-2-isobutyl -
met hanesul f onyl oxy- et hyl - 2H pyri dazi n- 3- one and 1- net hyl pi per azi ne wer e
reacted to yield the title conpound as a yellowoil (yield: 80.9%. 'H
NMR(400MHz, CDC13)6: 0.98(6H, d, .J=6.8Hz), 2.28-2.40(1H, m, 2.34(3H, s),
2. 55( 4H, tnyazquﬁsc@ﬁH o3, B658 (12ds, d15é§; 143412 )1293.95 (3H 's), 4.06
(2H, d, J=7.4 Hz), 7.04 (1H, dd, J=8. 6, S. 6 Hz), 7.53 (1H, dd, J=1.2,
8.6 Hz), 7. @@@@xm/dd 303&?2 12.5 Hz), 7.73(1x, s). Exanple 29 Preparatlon
of 6-(3-fluoro-4-nmethoxyphenyl)-2-isobutyl -4-(4-nmethyl -i
- pi perazi nyl ) met hyl - 2H pyri dazi n- 3-one di hydrochl ori de
Example 25
Preparation of
44aminomethyl—24cyélopropylmethyl—64{3—fludro~4—
methoxyphenyl)¥2H~pyridazin-3-one hydrdchloride
'Following the procedure of Example 4,
4-aminomethyl-2-cyclopropylmethyl-6- (3-fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one was reacted to yield the
title compound as pale yellow needles (81.0%).
Melting point: 188.2-194.2%C (dec.)
'H NMR (400MHz, DMSO-ds)8 :
0.42-0.55(4H, m), 1.29 -1.39(1H, m}, 3.92(3H, s), 4.01(2H,
s), 4.06(2H, d, J=7.1 Hz), 7.34(1H, dd, J=8.5, 8.5 Hz ),
7.71-7.78(2H, m), 8.31(1H, s}.

IR(KBryem™: 3507, 3440, 1644, 1581, 1522, 1438.

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

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




Fol |l owi ng the procedure of Exanple 4,
6- (3-fl uoro-4-net hoxyphenyl) - 2-i sobutyl -4-(4-nmet hyl -1 -

pi per azi nyl ) nmet hyl - 2H pyri dazi n- 3-one was reacted to yield
corfpound as a colorless crystalline powder (yield: 30 March 2006 53 73.3%.

Mel t'ing point: 236.9-237.0C 1H NVR(400MHz, DVBO-d6)6: O .

7(3H, 3. 14(4H, , br), 3.36(4H br), 3.87(2H,

9
s),

30 March 2006

the title
4(6H, 2.
3.91(3H, s),

4.00(2H, d, J=7.1 Hz), 7.26(1H, dd, J=8.5, 8.5Hz), 7.66-7.71(2H m,
8.12(1H, s) . IR(KBr) cm1: 1655,. 1606, 1524, 1440, 1291, 1113, 1022.

Mass m z: 388(Mt) Exanple 30 Preparation of
4-N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3-f | uor o- 4-

et hoxy phenyh-bigei-asbiéybadibticdazhpe Seone.o U quing the pragedure of
y - -

Exanpl e 1(10), 6-(3-fluoro-4-nethoxyphenyl)-2-isob

met hanesul f eopboxydnes hyl ydwy biidazifsB40ngy a3g . di et hanol ami ne were

reacted to yield the title conpound as a yellow oil (yield: 87.2%.

NVR(400MHz, “EDGIR) f10MHz, CDC13)36 :

0.98(6H,d,J=6.6Hz),1.46(9H,s),2.27—2.40(1H,m),2.52(4H,'

t, 0=5.2 Hz), 3.50(4H, t, J=5.2 Hz), 3.57(2H, s), 3.95(3H,

s}, 4.06(2H, d, J=7.4 Hz), 7.03 (1H, dd, J=8.6, 8.6 Hz), 7. 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

Preparation of

6~ (3-fluoro-4-methoxyphenyl) -2-isobutyl-4-(1-

piperazinyl}methyl-2H-pyridazin~3-one dihydrochloride

Following the procedure of Example 2,

4—(4~tert~butogycarbonyl-1—piperazinyl)methyl—s-(3—fluoro-4

—methoxy-phenyl)-2-isobutyl-2H-pyridazin-3-one was reacted

to yield the title compound as a colorless crystalline powder

{yield: 58.5%). -

Melting point: 163.0-177.0%C (dec.)

'H NMR (400MHz, DMSO-de)8 :
0.94(6H,d,J=6.8Hz),2.22—2.33(1H,m),3.17(4H,br),3.33(4H,
t, J=5.3 Hz), 3.92(3H, s), 3.96(2H, s), 4.01(2H, d, J=7.1 Hz},
7.27(1H, dd, J=8.9, 8.9 Hz), 7.67-7.72(2H, m), 8.22(1H, s).

IR(KBr) cm™: 1656, 1608, 1522, 1440, 1291, 1113.

Mass m/z: 374 (M")

"H

7




0.96 (6H, d, J=6.8 Hz), 2.27-2.39 (1H, m), 2.71 (4H t, J=5.0

3. 67( 4H, t, J=5.0Hz), 3.70(2H, s), 3.93(3H, s), 4.07(2H d, ﬁz“"&"w?ﬂ%
701§IHdd J=8.6, 8. 6 Hz) , 7.53 (1H, dd, J=1.4, 8.4 Hz), 7.61(1H dd,
J:ZT 12.5 Hz), 7.72(1H, s). 30 March 2006 54 Exanple 31 Preparation of

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3-fl uor o- 4-
met hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 35 one hydrochlorlde Fol | owi ng the
procedure of Exanple 4,
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (3-f | uor o- 4-
met hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one was reacted to yield the
title conpound as colorless flakes (yield: 89.0% Melting point:
129.8-133.1C ' H NVR(400MHz, DMSO- d6)5: 0.95(6H, d, J=6. 8 Hz) , 2.23-2.34
(d1H, m , 3.34(4H, t, J=5. | Hz) , 3.83(4H, t, J=5.2 Hz), 3.92(3H, s),
4.03(2H, d, BzdmleHzB, 4.44(2H, s), 7.29(1H, dd, J=8.7, 8.7 Hz),
7.69-7.75(2H, in), 8.46(1H s). IR(KBr) cm: 1652, 1601, 1525, 1440, 1277.
Mass m z: 362( MC- GH2OHraEkampd® 32 Preparation of
4- di met hyl am nonet hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2-

6~ (3-fluoro- 4-methoxyphenyl)_2 isobutyl-4- (4-methyl-1

—piperazinyl}methyl~2H—pyridazin—3—one
"Following the procedure of Exaunple 1(10),
6- (3~-fluoro- 4-methoxyphenyl) -2- lsobutyl 4~

‘methanesulfonyloxy—methyl—2H—pyridazin-3-one and

l-methylpiperazine were reacted to yield the title compound as

a yellow oil (yield: 80.9%).

'H NMR (400MHz, CDCl3)3 :
0.98(6H,d,q¢6.8Hz),2.28~2.40(1H,m),2.34(3H,s),2.55(4H.
br),2.63(4H,br),3;58(2H,d,J=1.4Hz),3.95(3H,s),4.06(2H,
d, J=7.4Hz}, 7.04(1H, dd, J=8.6, 8.6 Hz), 7.53(1H, dd, J=1.2,

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

Example 29
Preparation of

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

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

dihydrochloride

Following the procedure of Example 4,
6;(3~fluoro—4—methoxyphenyl)-2—isobutyl-4*(4~methy1—1—

piperazinyl)methyl-2H-pyridazin~3-one was reacted to vield

the title compound as a colorless crystalline powder {yield:



i sobutyl - 2H pyri dazi n-3-one Fol | owi ng the procedure of Exanpl i

6- 3-(fl uoro-4-net hoxyphenyl ) - 2-i sobut yl - fOI%Iarch 2008
mat(hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and 30 March 2006 55

di r(et;hyl am ne were reacted to yield the title compound as a yellow oil
(yield: 88.6%. 1H NVR(400MHz, CDC13)6: O. 98(6H d, J=6.8 Hz),

2.30-2.40(1H, n), 2.36(6H, s) 3 50(2H 3. 93(3H s), 4.07(2H, d, j=7.2
Hz), 7.02(1H, dd, J=8.6, 8.6 551H d, J=8.6 Hz), 7.63(1H, dd,
J=2.1, 12.5Hz), 7.75(1H, s). Exarrpl e 33 Preparati on of '

4- . di ni et hyl am nonet hyl - g- (3-f | uor o- 4- net hoxyphenyl ) - 2-

i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Foll owi ng the procedure of

Exampl e 4, #-.denet hyl - am nonet hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 2-

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

col orl ess nerdicesg(pbehe: e W4p37Meiding point: 212.4-212.8 1H NVR(400MHz,
DMSO- d6)5: 0.95 (6H, d, J=6.8 Hz), 2.23-2.33 (1H, m, 2.81 (6H, s), 3.92
(3H, ), 4'R402k4c0MEkS7 Dlsbzd;) 84 27(2H, s), 7.29(1H, dd, J=8.1,

0.94(6H, d, J=6.8 Hz), 2.21-2.32(1H, m), 2.77(3H, s), 3.14 (4°

~br}, 3.36(4H, br}, 3.87{2H, s), 3.91(31—1, s), 4.00(24, 4, J=7.1

Hz), 7.26(1H, dd, J=8.5, 8.5Hz), 7.66-7.71 (24, m), 8.12 (1H,

s) .

IR(KBr) cm™: 1655, 1606, 1524, 1440, 1291, 1113, 1022,

Mass m/z: 388 {M*)

Example 30
Preparation of
4-N, N-bis (2-hydroxyethyl) aminomethyl-6- (3-fluoro—4-
methoxyphenyl)—2—isobutylw2H—pyridazin—3~oﬁe
Following the procedure of Example 1(10),

6= (3-fluoro-4-methoxyphenyl) -2-isobutyl-4-

methanesulfonyloxy-methyl-2H-pyridazin-3-one and

diethanolamine were reacted to yield the title compound as a

yellow oil (yield: 87.2%). |

' NMR(400MHz, CDCls)8:
0.96(6H, d, J=6.8 Hz), 2.27-2.39 (1H, m), 2.71 (48, t, J=5.0 Hz),
3.67(4H, t, J=5.0Hz), 3.70(2H, s), 3.93(3H, s), 4.07(2H, d,
J=7.4Hz), 7.01(1H, dd, J=8.6, 8.6 Hz), 7.53(1lH, dd, J=1.4,

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




,8.1 Hz), 7.70-7.75(2H, m), 8.51(1H, s). IR(KBr) cm1l: 1652,
1439, 1292, 1112. Mass nfz: 333(M+) Exanple 34 30 March 2006]3336'5'51’0]‘1 %05

Preparation of 4-(4-tert-butoxycarbony|-I-p|pera2|nyl)nethyl
i sdbutyl - 6- phenyl - 2H pyri dazi n-3-one . 1) Preparation of
4- met hoxycar bonyl - 6- phenyl - 2H- pyri dazi n- 3-one Fol | owi ng the procedure of
Exanple 1(5), 4-ca rboxy-6-pheny|-ZFprg%dazin-3-one was reacted to yield
the title conpound as pale yellow crystals Ml ting point: 202.5-206.21 1H
(yield: 98.99%. NMR(400MHz, CDC13)5: 4.01(3H, s), 7.45-7.54(3H, in),
7.78-7.85(2H, s), 11.86(1H, br). IR(KBr) cm': 1717, 1670, 1443, 1259.
Mass mz: 230(Mt). m, 8.38(1H, 2) Preparation of
2- i sobut yl - 4Exeeigicex\gdar bonyl - 6- phenyl - 2H pyri dazi n-3-one Fol | owi ng the
procedure of Exanple 1(6),

Preparation of

4-N,N-bis (2-hydroxyethyl) aminomethyl-6-{3-fluoro-4-

methoxyphenyl}-2-isobutyl-2H-pyridazin-3-one

hydrochloride

Following the procedure of Example 4,
4-N,N-bis (2-hydroxyethyl) aminomethyl-6- (3-fluoro—4-

methoxyphenyl)-2-isobutyl-2H~pyridazin-3-one was reacted to

yield the title compound as colorless flakes (yield: 89,0%).

Melting point: 129.8-133.1C

'H NMR (400MHz, DMSO-ds)d:
0.95(6H, d, J=6.8 Hz), 2.23-2.34 (1H, m), 3.34 (4H, t, J=5.1 Hz),
3.83(4H, t, J=5.2 Hz), 3.92(3H, s), 4.03{2H, d, J=7.0 Hz),
4.44(2H, s), 7.29(1H, dd, J=8.7, 8.7 Hz), 7.69-7.75(2H, m},
8.46(1H, s).

IR(KBr) cm™: 1652, 1601, 1525, 1440, 1277.

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

Example 32

Preparation of

4-dimethylaminomethyl-6~{3-fluoro-4-methoxyphenyl)-2-
iscbutyl-2H-pyridazin-3-one
Following the procedure of Example 7,

6-3~ (fluoro-4-methoxyphenyl}~2-isobutyl-4-

- methanesulfonyloxymethyl-2H-pyridazin-3-one and




4- met hoxycar bonyl - 6- phenyl - 2H pyri dazi n- 3-one was reacted to
title conpound as a yellow oil (yield: 94.1%. 1H NVR(400MHz, ¥é§%§?EQ%06
1.00(6H, d, J=6.6Hz), 2.33-2.44(1H m, 3.98(3H, s), 4.14(2H, d, J=7.4 Hz),
7.4277.51(3H, m), 7.79-7. 83(2H m, 8.27(1H, s) 30 March 2006 57 3)
Preparati on of 4-carboxy-2-isobutyl -6-phenyl - 2H pyri dazi n-3-one Fol | owi ng
the procedure of Exanple 1(7),

2-i sobut yl - 4- met hoxycar bonyl - 6- phenyl - §1+pyr|da2|n 3-one was reacted to
yield the title conpound as colorless fine-needles (yield: 82.5%. Mlting
point: 120.5-121.00C 1H NVR(400MHz, CDC13)5: 4 . 2 3 ( 2 H,,

7.49-7.54(3H, m), 7.84-7.89(2H, m, 8.69(1H, s), 14.20(1H, s). IR(KBr) cm

1: 3448, 295fethidbmih63berd ddhctbliléo yvMIES tHZ tl%l%( L4 ﬁn@ﬂ) ration of
4=hydr oxynet hyl - 2-i sobut yl - 6- phenyl - 2H-pyri dazi n- 3- one Fo‘? ow ng the

procedur e afelboanplié 1¢83ld: 88.6%).
4- car boxy- 2 i sobutyl - 6- phenyl - 2H pyri dazi n- 3-one was reacted
n NMR (400MHz, CDCls)d:
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(24, 4, J=7.2 Hz), 7.02{1H, dd4, J=8.s6,
8.6 Hz), 7.55(1H, d, J=8.6 Hz), 7.63(1H, dd, J=2.1, 12.5 Hz},

7.75(1H, s).

Example 33
| Preparation of
4vdiméthylaminomethyl—6—(34fluoro—4~methoxyphenyi)—2—
isobutyl~-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4—dimethyl~aminomethyl—6~(3-fluoro-4~méthoxyphenyl)—2—
iscbutyl-2H-pyridazin~3-one was reacted to yield the titie
compound as colorless needles (yield: B1.0%).
Melting point: 212.4-212.8C
'H NMR (400MHz, DMSO-dq)3:
0.95(6H, d, J=6.8 Hz), 2.23-2.33(1H, m), 2.81 (6H, 5), 3. 92 (3K,
s), 4.04(2H, s, J=7.1 Hz), 4.27(2H, 8), 7.29(1H, dd, J—8 i,
8.1 Hz), 7.70-7.75(2H, m), 8.51(1H, s).
IR(KBr) cm™: 1652, 1607, 1522, 1439, 1292, T112.

Mass m/z: 333 (MY

Example 34




to yield the title conpound as col orless fine-needles (yield: E‘ /%
NVR( 400MHz, CDC13)5: 0.98 (6H, d, J=6.6 Hz )., 2.29-2.40 (1H, ﬂ§ ?OPQH
br),.4.08 (2H, d, J=7.4 Hz), 4.72 (2H, d, J=3.9 Hz), 7.3 9-7 .49 (3H, m,
7.6 (1H t, J=1.4 Hz), 7.79-7.84(2H, n). 30 March 2006 58 5)
Preparation of 2-isobutyl-4-net hanesul f onyl oxynet hyl - 6-

phenyl - 2H pyri dazi n- 3-one Fol | owi ng t hggprocedure of Exanple 1(9),

4- hydr oxymnet hyl - 2-i sobut yl - 6- phenyl - 2H pyri dazi n- 3-one was reacted to
yield the title conmpound as colorless fine-needles (yield: 68.4%. Melting
point: 129.7t 'H NVR(400MHz, CDC13)5: 0.99(6H, d, J=6.6Hz),

2.30-2.41(1H, m, 3.17(3H, s), 4.10(2H, d, J=7.2 Hz), 5.28(2H, d, J=1.2
Hz), 7.43-7.52(3Hrédarathiof9of. 82(3H, m. IR(KBr) cm 1. 3442, 2963, 1658,
1611, 1355, 1165, 872. Mass mlz: 336(M+) 6) Preparation of

4- (4-tert - but oxycér bbrydri-bpitpeyazimyl yl—repliykr22zinyl ) methyl-2-

i sobutyl - 6- phenyl - 2H pyri dazi n-3-one Fol |l owi ng the procedure of Exanple
1(10), “isobutyl-6-phenyl-2H-pyridazin-3-one A

1) Preparation of
4-methoxycarbonyl-6-phenyl-2H-pyridazin-3-one
Following the procedure of Example 1 (5},
4~caiboxy—6~phenyl*2H—pyridazin—3—one’was reécted to yield

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

Melting point: 202.5-206.2C

'H NMR (400MHz, CDCls)8: |
4.01(3H, s), 7.45-7.54(3H, m), 7.78-7.85(2H, m), 8.38(1H,’
s}, 11.86{1H, br). |

IR{KBr) cm™: 1717, 1670, 1443, 1259,

Mass m/z: 230(M").

2) Preparation of 2-isobutyl-4-methoxycarbonyl-6-phenyl-2H-
pyridazin-3-one |

Following the procedure of Example 1(6),
4-methoxycarbonyl-6—phenyl—2H—pyridazin—3—one was reacted to

yield the title compound as a yellow oil (yield: 94.18%).

'H NMR (400MHz, CDCl;)§:
1.00(6H, d, J=6.6 Hz), 2.33-2.44 (14, m), 3.98(3H, s), 4.14 (2H,

d, J=7.4 Hz}, 7.42-7.51(34, m), 7.79-7.83(2H, m), 8.27 (1H,

©s).




2-i sobut yl - 4- met hanesul f onyl oxy- 6- phenyl - 2H pyri dazi n- 3- one gﬂgyf rt- B@é
1- pi perazi necar boxyl ate were reacted in N, N-dinethylformamd chg nt

to ﬁleld the title conmpound as a yellow oil (yield: 83.5%. 1H NVR(400MHz,
3)6: 0.99(6H, d, J=6.8 Hz), 1.47(9H, s), 2.53(4H, t, J=4.9 Hz), 30
March 2006 59 . 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,§H nm . Exanple 35 Preparation of
2-i sobutyl - 6- phenyl - 4- (1- pi perazi nyl) - net hyl - 2H pyri dazi n- 3- one
di hydrochl ori de Followi ng the procedure of Exanple 2,
4-(4-tert-butoxycarbony|-I-piperazinyI)néthyI-Z-isobutyI-G- ,
phenyl - 2H pyri dazi n- 3-one was reacted to yield the title conmpound as a
white sol i d3) ybmdphiraGioQ0pbf Melting point: 154.3-159.5 *C ''H NVR(400MHz,
CDC13)6: 0.94 (6H, d, J=6. 8 Hz) , 2.20-2.32 (1H m , 2.8 6 (4H, br) ,
3.21 (4H,  br)4-Gd(EH2 -3 pobudy DAE-Hhend) ~-dB%p2r iz int-342né. 53(3H, m,

7.84-7.89(2H, m, 7.96(1H, s). IR(KBr) cm: 1656, 1610, 1445, 694. Mass
mz: 326(14+) Exd@nillewd8g the procedure of Example 1(7),
2-—isobutyl;4—methox_ycarbonyl—6—phenyl—2H-—pyridazin-3-one
was reacted to yield the title compound as colorless
fine-needles (yield: 82.5%). |
Melting peint: 120.5-121.0C
'H NMR (400MHz, CDCl;)8:
. 1.03(6H,d,J=6.6Hz),2.34—2.45(1H,m),4.23(2H,d,J=7.4Hz),
7.49-7.54(3H, m), 7.84-7.89(2H, m), 8769(1H, S}, 14:20(1H,
5}.
IR(KBr) cm™*: 3448, 2956, 1741, 1636, 1418, 1116.

Mass m/z: 272 (M%)

4} Preparation of

4'—h5_fdroxymethyl—2—isobu_tyl-G—phenyl—ZH-—pyridazin-3-;one
Following 1_:he 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—needlés (vield:

22.3%}).

'H NMRMOOMI—IZ, CDCls3)B:
O.98(6H,d,J=6.6Hz),2.29—2,40(1H,m),3.67(1H,br),4.08(2H;
d, J=7.4 Hz), 4.72(2H, d, J=3.9 Hz}, 7.39-7.49(3H, m), 7.76 (1H,

t, J=1.4 Hz), 7.79-7.84(2H, m).




Preparation of 2-isobutyl-4-(4-nethyl-I|-piperazinyl)-nethyl- hen
-2H- pyri dazi n-3-one Fol |l owi ng the procedure of Exanple 1(10), 3°DMa"‘¥h 2006
i sobutyl - 4- et hanesul f onyl oxynet hyl - 6- phenyl - 2H-pyri dazin 30 March 2006
60 i- 3-one and 1-net hyl pi perazine were reacted to yield the title conpound
as a yellow oil (yield: 77.19%. 'H NVR(400MHz, CDC13)6: 0.99(6H, d,
J=6.8Hz), 2.30-2.40(1H m, 2.34(3H, s) 2. 55(4H br), 2.64(4H, br),
3.59(2H, d, J=1.4 Hz), 4.08(2H, d, J=T. 5% 7.40-7.50(3H, m,
7.78-7.84(3H, m). Exanple 37 Preparation of
2-isobutyl-4-(4-nethy|-|-piperazinyl)ﬁnethyl-6-phenyl - 2H pyri dazi n- 3-one
di hydrochl ori de Foll owi ng the procedure of Exanple 4,
2-i sobut yl - 8y (Hrémitutioh- prﬁi%ﬂiiyﬂy)lmtﬁéﬂ:h@nﬁ\ﬂ%ny&'d‘x ¥fh ¢azd.n- 3- one

was reacted to yield the title conpound as a colorleéss crysta |1 ne powder

(yield: 66.3%ny MdH-ipyeipakih-3-24% 8- 244. 3' C 1H NVR(400MHz, DNVSO- d6) 6:
0.95(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) FoAl0(AY, tie pketeduke)of ﬁxa&@fﬂe 3363 M, 7.85-7.89(2H,
m, 8.02(1H, s).
4-hydroxymethyl-2-isobutyl-6-phenyl-2H~pyridazin-3-one was
reacted to yield the title compound as colorless fine-needles
{vield: 68.4%). |
Melting point: 129.7C
'H NMR(400MHz, CDCls)8:
O.99(6H,d,J=6.6Hz),2.30~2.41(1H,m),3;17(3H,s),4.10(2H,
d, J=7.2 Hz), 5.28(2H, d, J=1.2 Hz), 7.43-7.52 (3H, m),
T.79~7.82(3H, m).

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

Mass m/z: 336(MY)

6) Preparation of
4- (4—tertl-butoxycarbonyl—1-—piperazinyl) ~methyl-2-
isobutyl—6~phehyl~2H-pyridazin—3;one
| Following fhe procgdure of Example' 1{10},

' 2—isobutyl—4~methanésulfonyloxy—_6—phenyl;-2H—pyridazin—3~0ne
and tert-butyl l-piperazinecarboxylate were reacted in
N,N-dimethylformamide as a solvent to yield the title compound
as a yeliow oil (yield: 83.5%).

'H NMR(400MHz, CDCls)3:

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




|R(KBr) cm1: 2960, 1653, 1610, 1446. WMass m z: 340(M4) Exanple 38
Preparati on of 30 March 2006 61 30 March 2006
4- Ne-N\- bi s(2- hydr oxyet hyl ) am nonet hyl - 2-i sobut yl - 6-

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

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- phenyl - 2H pyri dazin -3-one and

di et hanol am ne were reacted to yield thyg title conpound as a yellow oil
(yield: 38.79%. 'H NVR(400MHz, CDC13) 5: 0.97 (6H, d, J=6.6 Hz), 2.29-2.40
(1H, m, 2.79 (4H, br), 3.70 (4H, br), 3.80(2H, s), 4.09(2H, d, J=7.4 Hz),
7.39-7.48(3H, m, 7.81-7.87(3H, m. Exanple 39 Preparation of

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2-i sobut yl - 6- _

phenyl - 2H- pyr i. 8aZ9 (MB- oner=hy.dr teh| o3.i5dg 280! 4,0=ng ot he) praaoedune Hf Exanpl e
4, 4-N, N-bi s(2-hydroxyet hyl ) am nonet hyl - 2-i sobut yl - 6- phenyl - 2H

- pyri dazi n- 3- ofre? viadizleact €0 1.0 0/i38, dnk,hg .80tV es£@mMomnd as col orl ess
flakes (yield: 68.4% . Melting point: 131.6-132.0C 1H NVR(400MHz,

DMSO- d6) 5:
Example 35

Preparation of
2-isobutyl-6-phenyl-4-{l1-piperazinyl) -methyl-2H-
pyridazin-3-one dihydrochlqride .

Following the procedure of Example 2,
4—(4—tert—butoxycarbonyl-lhpiperazinyl)methyl—z—isobutyl—e—
phenyl-2H-pyridazin~3-one was reacted to yield the title
compound as a white solid (yield: 67.9%}.

Melting point: 154.3-159.5C
H NMR(400MHz, CDCls)3:
0.94(6H,d,J=6.8Hz),2.20—2.32(1H,m),2.86(4H,br),3.21(4H;
- br), 3.71(2H, s), 4.01(2H, d, J=7.2 Hz), 7.42-7.53(3H, n),
7.84-7.89(2H, m), 7.96(1H, s).
IR(KBr) cm™: 1656, 1610, 1445, 694.

Mass m/z: 326 (MY

Example 36
Pxeparation of
2—isobutyl~4—(4—methylﬂ1—piperazinyl)~methyl—6uphenyl
-2H—pyridaziﬁf3-one
Following the procedure of Example 1(10),

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




0.96(6H, d, J=6.6Hz), 2.25-2.35(1H, m, 3.35(4H t, J=5.1Hz), N?
J=5.4 Hz), 4.06(2H, d, J=7.1 Hz), 4.47(2H, s), 7.45-7.54(3H 1"5 aroh 2008
7..90: 7. 94( 2H, r’r) 8.48(1H, s). IR(KBr) cm1: 1655, 1610, 1421, 1053. 30
Marich 2006 62 . Mass nfz: 314( M- CH2OH) Exanple 40 Preparation of

4- di met hyl am nonet hyl - 2-i sobutyl - 6- phenyl - 2H pyri dazi n-3-one Fol |l owi ng the
procedure of Exanple 7, '

2-i sobutyl - 4- met hanesul f onyl oxynet hyi - 66 phenyl - 2H pyri dazin -3-one and

di met hyl ami ne were reacted to yield the title conpound as a yellow oil
(yield: 81.1%. ''H NVR(400MHz, CDC13)6: 0.99(6H, d, 7=6.8 Hz),
2.32-2.41(1H, m, 2.35(6H, s), 3.51(2H, d, J=1.2 Hz) 4.09(2H, d, J=7.2
Hz), 7.38-7.-430aH, amg l—mEtﬁQiﬁlﬁgfaaiinéWergxﬁﬂat%dAfﬂo ﬁregﬁafﬁé'tQQl%f

4- di met hyl am nonet hyl - 2-i sobut yl - 6- phenyl - 2H pyri dazi n-3-one hydrochl ori de
Fol | owi ng th@mpbunédalseaqfeﬂommhe 4yield: 77.1%).

4- di met hyl - am nomet hyl - 2-i sobut yl - 6- phenyl - 2H pyri dazi n-3- one was reacted
to yield théHtimmk piaemouatcas) fal e yel | ow

0.99(6H, d, J=6.8 Hz}, 2.30-2.40(1H, m), 2.34(3H, s), 2.55 (4H,
br}, 2.64(44, br), 3.59(2H, d, J=1.4 Hz), 4.08(2H, d, J=7.2

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

Example 37
Preparation of
2~isobutyl-4~(4—methyl-l—piperazinyl)-methyl—G-phenyl
—2ﬁ—pyridazin—3—one dihydrochloride
Following the procedure of Example 4,
2—isobutyl—4#(4—methyl—1—piperazinyl)methyl—Gfphenyl—zH—
pyridazin-3-one was reacted to yield the title compound as a
colorless crystalline powder {(yield: 66.3%).
Melting point: 243.8-244.3C
'H NMR (400MHz, DMSO-dg)3S: ,
0.95(6H,d.JhG.BHz),2.22—2.34(1H,mj,2.76(3H,s),3.01(4H,
br), 3.30(4H, br), 3.77(2H, s), 4.02(2H, d, J=7.2 Hz),
7.43-7.53(3H, m), 7.85-7.89(2H, m), 8.02{1H, s).
IR(KBr) cm': 2960, 1653, 1610, 1446.

Mass m/z: 340 (M”)

Example 38

Preparation of




flakes (yield: 71.5%. Melting point: 221.7-222.30C 30 March Ef%)ﬁﬂ 63 ]@?
NVR( 400MHz, DMSO-d5)5: 0.96 (6H, d, J=6. 8 Hz) , 2.24-2.35 (1H°0 March 2008 -
(6H,.s) , 4.06 (2H, d, J=7.1 Hz), 4.29(2x, s), 7.44-7.54(3H, m,

7.90-7. 94(2x, m, 8.54(1H, s). IR(KBr) cm1l: 1648, 1610, 1460, 1052. Mass

mz: 285(M) Exanple 42 Preparation of

4- (4-benzyl - | - pi perazi nyl ) net hyl - 2-i sohut yl - 6- (4-

nmet hyl phenyl ) - 2H pyri dazi n- 3-one 1) PrGépar ation of

2-i sobut yl - 4- met hoxycar bonyl - 6- (4- et hyl phenyl ) -2H pyri dazi n- 3- one

Fol |l owi ng the procedure of Exanple 1(6),

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

Vel Ling poi 'ni'ea?’%“’m SRRk "'%%&2%??‘9&’53?9”' P06 o).

2.32-2.43(1x, ,prze (B g}lda%@_&(_%)ﬁ . 4.13(2x, d, J= 7.3 Hz),
7.28(2H, d, J=8.3 7.7 . J=8.3 Hz) 8. 24(1x, s).

Follow1ng the procedure of Example 1(10),
2—isobutyl~4—methanesulfonyloxymethyl—6—phenyl—2H—pyridazin
-3-one and diethanolamine were reacted to yield the title

compound as a yellow oil {yield: 38.7%).

'H NMR (400MHz, CDCLs)5: |
O.97(6H,d,J=6.6Hz),2.29—2.40(1H,m),2.79(4H,br),3.70(4H
br), 3.80(2H, s), 4.09(2H, d, J=7.4 Hz), 7;39~7.48(3H,1nh

7.81-7.87(3H, m).

Exanple 39
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-2-isobutyl-6~
phenyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-N,N-bis(2- hydroxyethyl}amlnomethyl 2—1sobutyl 6-phenyl-2H
-pyridazin-3-one was reacted to yield the title compound as
colorless flakes {yield: 68.4%).
Melting point: 131.6-132.0C
‘H NMR (400MHz, DMSO-ds)§:

0.96(6H,d,J=6.6Hz},2.25—2.35(1H,m),3.35(4H,t,J=5.1Hz),

3.84(4W, 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.



IR(KBr) cm1: 1718, 1663, 1605. WMss nfiz: 300(M) . 30 March 64 2
Preparation of 4-carboxy-2-isobutyl-6-(4-nethyl phenyl)-2H pyr%‘g&%rﬁhg}o@ne
Fol }Qwi ng.the procedure of Exanple 1(7),
2-i'sebut yl - 4- met hdxycar bonyl - 6- (4- net hyl phenyl ) - 2H pyri dazi n- 3-one was
reacted: to yield the title conpound as slightly yellow needles (yield: -
86.799. Melting point: 162.1-165.4' C 'k NVR(400MHz, CDC13)5: 1.02(6H, d,
J=6.8 Hz), 2.34-2.44(1H, in), 2.47(3H, s), 4.21(2H, d, J=7.3 Hz), 7.31(2H,
d, J=8.3 Hz), 7.75(2H, d, J=8.3 Hz), 8.66(1H, s), 14.26(1H, s). |IR(KBr)
canl: 1740, 1633, 1571, 1425. Mass mz: 286(M). 3) Preparation of
4- hydr oxynet hyl - 2-1 sobut yl - 6- (4- net hyl - phenyl ) -2H pyri dazi n- 3-one
Fol | owi ng -tH¥esproted e (of -@xafpl e 1(8),
4- car boxy-2-i sobutyl - 6- (4- met hyl phenyl ) - 2H- pyri dazi n-3-one was reacted to
yield the title conpound. as slightly 'yellow needles (yield: 46.0% .
Example 40
Preparation of
4-dimethylaminomethyl-2-isobutyl-6-phenyl-
2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl—d—methanesulfonyloxymethyl—6~pheﬁyl-2H~pyridazin
~3—qne and dimethylamine were reacted to yield the title
compound as a yellow oil (yield: 81.1%).
'H NMR (400MHz, CDCls)8:
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

Preparatioﬁ of

4-dimethylaminomethyl-2-isobutyl-6~phenyl—

2H-pyridazin-3-one hydrochloride '

Following the procedure of Example 4,
4—dimethyl—aminomethyl—2~isobutyl—6*phenyl-2H—pyridazin-3—
one was reacted to yield the title compound as pale vellow
flakes (yield: 71.58). '

Melting point: 221.7-222.3C




Mel ting point: 121.9-123.5C 30 March 2006- 65 111 NVR(400MHz, Bd’)
0.99(611, d, J=6.8 Hz), 2.30-2.40(1H, n), 2.40(3H, s),. 3.22(134Maseh 2006
4.08(211, d, J=7.3 Hz), 4.71(211, s), 7.27(211, d, J=8.3 Hz), 7.77(1H, s),
7.7%0¢211, d, J=8.3 Hz). IR(KBr) cm1: 3334, 1645 1596, 1522. Mass nl z:

272 (N)" 4) Preparation of

2-isobutyl -4- nethanesulfonyloxynethyl Ba (4- met hyl phenyl

-2H pyridazi n- 3-one Fol | owi ng t he procedure of Exanple 1(9),

4- hydr oxy- net hyl - 2-1 sobut yl - 6- (4- et hyl phenyl ) - 2H pyri dazin -3-one was
reacted to yield the title conpound as slightly vyellow needles (yield:
87.4% . Melting point: 132.0-135.5r 'H NVR(400MHz, CDC13)8: 0.99(611, d,

J=6.6 Hz), %1 3@mA409MEL]l Do-R)84 (3H, s), 3.17 (311, s), 4.08(2H d,
J=7.6 Hz), 5.27(2H, t, J=1.5 Hz), 7.27(211, d, 7=8.3 Hz), 7.72(211, d,

J=8.3 Hz), 7. 7T0(dblkH, 6, J=b58.t5 k). 24- B KB(1E,0M 12 . 664, sh609.06%3Rp, 1166.
Mass m z: 350(Mt). 5) Preparatlon of _
4- (4-Dbenzyl -1 i pevarimy),) nephyts,2s) sobwad7.64(31, m), 7.90~7.94 (2H
m), 8.54(1H, s).
IR(KBr) cm™': 1648, 1610, 1460, 1052.

Mass m/z: 285(M')

Example 42
Preparation of
4-{4-benzyl-1-piperazinyl)methyl-2-isobutyl-6-~{4-
methylphenyl) ~2H~-pyridazin-3-one
1) Preparation of
2¥isobutyl—4—methoxycarbonyl—6—(4—methylphenyl)-2H—
pyridazin-3-ohe |
Following the procedure of Example 1 (6},
4-methoxy-carbonyl-6-{4-methylphenyl)-2H-pyridazin-3-one
was reacted to yield the title compound as slightly yellow
needles (yield: 91.6%).
Melting point: 67.0-70.1C
H NMR (400MHzZ, CDCls)$:
0.99(6H, d, J=6.6 Hz), 2.32-2.43(1H, m), 2.41(3H, s},
3.98(3H, s), 4.13(24, d, J= 7.3 Hz), 7.28(2H, d, J=8.3 Hﬁ),
7.70(2H, d, J=8.3 Hz), 8.24(1H, s).
IR(KBr) cm™: 1718, 1663, 1605.

Mass m/z: 300{M%).




30 March 2006 - 66 nethyl phenyl)-2H pyridazin-3-one Follow ng the
procedure of Exanple 1(10), _ g30 March 2006
2-1 sgbut yl - 4- met hanesul f onyl oxynet hyl - 6- (4- et hyl phenyl ) - 2H
- pyti‘dazi n-3-one and 1-benzyl pi perazine were reacted to yield the title
conpound as a pale yellow oil (yield: 97.7%. 'H NVR(400MHz, CDC13)5:
0.97(6H, d, J=6.8 Hz), 2.29-2.39(1H my4 2.41(3H, s), 2.55(4H br),
2.61(4H, br), 3.54(2H, s), 3.57(2H, d, J=1.5 Hz), 4.07(2H, d, J=7.3 Hz),
7.22-7.36(7H, m), J=8.3 Hz), 7.77(1H t, J=1.5 Hz). IR(Neat) cm 1: 1657,
1652, 1518, 1455. Mass nfz: 430(M). 7.70(2H, d, Exanple 43 Preparation
of  4-(4-benzyl -1I - pi perazi nyl) net hyl - 2-i sobut yl - 6- ( 4-
met hyl phenyl ) - 2H pyri dazi n- 3- one di hydrochl ori de Followi ng the procedure
of Exanple 4, 4-(4-benzyl-I-piperazinyl)nethyl-2-isobutyl-6-(4-
met hyl pheny?)) -Exgngyeitdari of 3- one was reacted to yield the title conpound
as colorless needles (yield: 91.8%. Melting point: 253.5-260.11 'H
NVR(400MHz, DVBOE®PSY-8- 0208kt vt 6-J46met bz} phenylg ~2H28vEidhzin-3-2. 34( 3H,
S),
) one
Following the procédure of Example 1(7}),
2—isobutyl—4-methdxycarbonyl—é—(4—methylphenyl)—2H—
pyridazin-3-one was reacted to yield the titlé-compound as
slightly yvellow needles (yield: 86.7%).
Melting point: 162.1-165.4C
'H NMR (400MHz, CDC1;)8:
1.02(6H, d, J=6.8 Hz), 2.34-2,44(1H, m), 2.47(3H, s),
4.21(2H, 4, J=7.3 Hz), 7.31(2H, d, J=8.3 Hz), 7.75(2H, d,
J=8.3 Hz), 8.66(1H, s), 14.26(1H, s). |
IR(KBr) cm™*: 1740, 1633, 1571, 1425.

Mass m/z: 286 (M').

3) Preparation of
4—hydroxymethyl—2—isobutyl—6-(4—methyl—phenyl)—2H—
pyridazin-3-one |
Following the procedure of Example 1(8),
4~carboxy—2—isobutyl—6~(4-methyl§henyl)—2H—pyridazin—3—one
was reacted to yield the title compound as Slightly yellow
needles (yield: 46.0%).

Melting point: 121.9-123.5C




3.43(10H, br), 3.99(2H, d, J= 7.3 Hz), 4.36(2H, brs), 30 March, 2006 67
7.22(2H, d, J=8.1 Hz), 7.43-7.49(3H, n), 7.58-7.65(2H, m, 7.3BMarch006~
J=8.1 Hz), 8.30(1H, brs). IR(KBr) cm1: 1660, 1617, 1452. Exanple 44

Pr eipar ation of 4-di net hyl ani nonet hyl - 2-i sobut yl - 6- (4- met hyl phenyl ) -

2H pyridazi n- 3-one Fol-l owi ng the procedure of Exanple 7, -
2-isobuty|-4-nethanesu|fony|oxynethyl-gg(4-nethylphenyl)-2H
-pyridazin-3-one and di nethylam ne weré reacted to yield the title
conpound as a slightly yellow oil (yield: 96.6%. 1H NVR(400MHz, CDC13)5:
0.98(6H, d, J=6.8 Hz), 2.38-2.41(1H, n), 2.35(6H, s), 2.40(3H, s),
3.50(2H, d, J=1.5 Hz), 4.08(2H, d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz),

7.73(2H, d,'®weRY abEdmz - a]ﬁ{ljjg—g t, J=1.5 Hz). IR(Neat) cm 1: 1652, 1609,
1518, 1455. Mass mz: 29 90). Exarrple 45 Preparation of

4- di met hyl am mawst(eyl - 2; | e gt Wz) 6- Q43@Je;gmu@hgn§ﬁl)), 22]1'bpyﬁl dgzi n- 3-one
hydrochl-ori de Foll owi ng the procedure of Exanple 4,
3.22(1H, br), 4.08(2H, d, J=7.3 Hz), 4.71(2H, s), 7.27{24H,
d, J=8.3 Hz), 7.77(1H, s), 7.70(2H, 4, J=8.3 Hz).
IR(KBr) cm™: 3334, 1645, 1596, 1522. |

Mass m/z: 272(M%) .

4) Preparation of
2-isohutyl- 4—methanesulfonyloxymethyl 6— {4~ methylphenyl
) 2H—pyr1da21n—3 one
Following the procedure of Example 1(9),
4-hydroxy-methyl-2-isobutyl-6- (4-methylphenyl) -2H-pyridazin
-3-one was reacted to yield the title compound as slightly
vellow needles (vield: 87.4%).
Melting point: 132.0-135.5C
'H NMR (400MHz, €DCls)8§:
0.99(6H, d, J=6.6 Hz), 2.29-2.39(1lH, m), 2.41(3H, s), 3.17
(3H, s), 4.08(2H, d, J=7.6 Hz)}, 5.27(2H, t, J=1.5 Hz),
7.27(2H, d, J=8.3 Hz), 7.72 (2, d, J=8.3 Hz), 7.79(1H, t,
J=1.5 Hz). |
IR(KBr) cm™: 1656, 1609, 1355, 1166.

Mass m/z: 350(M").

5) Preparation of

4~(4~benzyl~l—piperazinyl)methyl~2—isobutyl-6~(4—
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4-di met hyl - am nonet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri dggil\lrlla_rgh&pe% """ )
was.-reacted to yield the title conpound as colorless. needles (yield:

91.18%9. Melting point: 237.6-239.6C 'H NVR(400MHz, DMBO d6)5: 0.94(6H, d,
J=6.8 Hz), 2.19-2.30(1H m, 2.37(3H s), 2.81(6H s), 4.02(2H, d, J=7.0
Hz), 4.30(2H, s), 7.34(2H, d, J=8.1 , 7.81(2H, d, J=8.1 Hz), 8.46(1H,

s). IR(KBr) cm1: 1648, 1605, 1460, 1421. Exanple 46 Preparation of

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

Fol |l owi ng the procedure of Exanple 9(4), :

2-1 sobutyl - 4- met hanesul f onyl oxynet hyl - 6- (4- net hyl phenyl ) - 2H

- pyri dazi n-getonel ieeh iy ebhyl e he, were reacted to yield the title conpound
as a pale yell 6w oil yzi))“ el dﬂ:’995.0%. 1I9IE1%I\/R(4OOM-IZ, CDC13) 6: 0.98(6H, d,

J=6.8 Hz), 1.07(6GH i dg7 - 102. 40(3H, s), 2.60(4H,
q, J=7. % ) | 3.(6061%3‘,”1%? Eﬁﬁﬁocﬁfﬁgﬁgg%gﬁ&lcﬁ Vyrgh Hg), 7 )26(2H, ((ZJ,

Yoo, b TR d ndeferedrontnBl(bing- ok Rdthlaph BRI, o

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

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

'H NMR (400MHz, CDCl1s)3: A
0.97(6H, d, J=6.8 Hz), 2.29-2.39(1H, m), 2.41(3H, s),
2.55(4H, br), 2.61{4H, br), 3.54(2H, s), 3.57(2H, d, J=1.5
Hz), 4.07{2H, d, J=7.3 Hz), 7.22-7.36(7H, m), 7.70(2H, d,
J=8.3 Hz), 7.77(1H, t, J=1.5 Hz).

IR(Neat) cm™: 1657, 1652, 1518, 1455.

Mass m/z: 430(M").

Example 43
Preparation of
4—(4—benzyl-1—piperaziny1)methyl—2—isobutyl-6—(4—
methylphenyl)-2H~pyridazin-3~one dihydrochloride
Following the procedure of Example 4,
4—(4nben;yl—1;piperazinyl)methyl—zgisobutyl—6~(4-
methylphenyl)—2H-pyridazin73-one'was reacted té yield the
title compound as colorless needles (yield: 91.8%).
Melting point: 253,5-260.1C

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

0.92(6H, d, J=6.6 Hz), 2.18-2.28 (1H, m), 2.34(3H, s},

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




Mass mfiz: 327(M+). 30 March 2006 69 Exanple 47 Preparation of ~

4 diethylaninonethyl-z-isobutyl-6-(4-nethy|phenyl) 2H -pyr|c1§?'Ha§“b88°6
gchloride Fol | owi ng the procedure of Exanple 4,

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

reacted to yield the title conpound as slightly yellow needles (yield:

93.8% . Melting point: 203.9-207.0C 1H,NVR(400NHz, DVBO- d6)8: 0.94(6H, d,
J=6.6 Hz), 1.27(6H, t, JJI7.2 Hz), 2.20°2.30(1H, m), 2.37(3H, s),

3.09-3.24(4H, m, 4.03(2H, d, J=7.1 Hz), 4.28(2H, d, J=5.4 Hz), 7.34(2H, d,
J=8.1 Hz), 7.82(211, d, J=8.1 Hz), 8.55(1H, s). IR(KBr) cm 1l: 1652, 1610,
1523, 1481, 1468. Exanple 48 Preparation of

4-N, N- bi's( 2- hwdm@Nw@mh&J)Jﬂm nonet hyl.46=6449 (38, m), 7.58-7.65(2H, m),
met hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n- 3- one Follomnng t he procedure of ,
Exanpl e 1(10),7 .2+ (eehutly| 348 ettgnesubbony) axdyet hyl - 6- (4- met hyl phenyl ) - 2H

IR(KBr) cm™}: 1660, 1617, 1452.

Example 44
Preparation of
4~dimethy1aminomethyl—2—isobﬁty1~6—(4—méthy1pheny1)— |
2H-pyridazin-3-one
Following the procedure of Example 7,
2-isobutyl-4-methanesulfonyloxymethyl-6- (4-methylphenyl)~2H
-pyridazin-3-one and dimethylamine were reacted to yield the
title compound as a slightly yellow oil (yield: 96.6%).
‘H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.8 Hz), 2.38-2.41(1H, n), 2.35(6;—1,r s),
2.40(3H, s), 3.50(2H, d, §=1.5 Hz), 4.08(2H, d, J=7.3 Hz),
7.26(2H, d, J=8.1 Hz}, 7.73{2H, d, J=8.1'HZ), 7.78(1H, t,
J=1.5 Hz).
TR(Neat) cm™: 1652, 1609, 1518, 1455.

Massrm/z: 299 (M%) .

Example 45
Preparation of
4-dimethylaminomethyl-z—isobutyl—6—(4-methy1pheny1i—
Z2H-pyridazin-3-one hydrochloride

Following the procedure of Example 4,




- pyridazi h-3-one and di et hanol am ne were reacted to yield the tle

conpound as a pale yellow oil (yield: 95.0%. 30 March 2006 7(5501*43"011 2006

NN$(400|\/HZ CDC13)5: 0.97(6H, d, J=6.6 Hz), 2.28-2.41(1H, m, 2.40(3H, s),
t, J=5.0 Hz), 3.66(4H, t, 7=5.0 Hz), 3.70(2H, s), 3.78(2H, br),

4.09(2H, d, J=7.6 Hz), 7.26(2H, d, J=8.1 Hz), 7.68(1H, s), 7.70(2H, d,

J=8.1 Hz). I R(Neat) cm 1; 3392, 1645, 00, 1520. WMass niz: 341(M -HzO.

Exanpl e 49 Preparation of 4-N, N-bi s(Z-hydroxyethyl)am nonet hyl -6- (4-

met hyi phenyl ) - 2-i sobut yl.- 2Hpyri dazi n- 3-one hydr ochl oride Follow ng the

procedure of Exanple 4,

4- N, N- bi s(2- hydroxyet hyI ) am nonet hyl - 6- (4 et hyl phenyl ) - 2-

| sobut yl - 2Hs pyTiitaRi N8 OBRe ¥RPL F BAGLBA L 0- ¥ el -ty 1phbhg1 ) compound as

slightly yellow needles (yield: 86.4%. Melting point: 158.9-161.5C 1H

NVR( 400MHz , pyMEQ 63~ oble 9 HXredb t el 606y HE) d ﬁhélQ1%1306éﬁpoﬁﬂd & 37(3X,

s), .3.27-3.46(4x, n), 3.77-3.85(4x, m, 4.02(2x, d, J=7.3 Hz), 4.50 (2H,
brs), 5.35 ¢@thrlegs neéddds (P exd: I288%)Hz), 7.81 (2H d J=8.1 Hz),
8.46(1x, s).

Melting point: 237.6-239.6°C
'H NMR (400MHz, DMSO-ds)5:

0.94(6H, d, J=6.8 Hz), 2.19-2.30(1H, m), 2.37(3H, s),

2.81(6H, s), 4.02(2H, d, J=7.0 Hz), 4.30(2H, s), 7.34(2H,

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

IR(KBr) cm™®: 1648, 1605, 1460, 1421.

Example.46
Preparation of
4-diethylaminomethyl-2-isobutyl=-6~ (4-methylphenyl)-2H
-pyridazin-3-one
Following the procedure of Example 9{4},
2-isobutyl-4-methanesulfonyloxymethyl~-6- (4-methylphenyl)-2H
-pyridazin-3-one and diethylamine were reacted to yieldrthe
title compound as a pale yellow oil (yield:'95.0%).
'H NMR (400MHz, CDCls)3d: |
¢.28(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
" Bz), 4.08(2H, d, J=7.3 Hé), 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').



| RCKBr) cml: 3292, 1664, 1615, 1423. 30 March 2006 71 Exanple 50
Preparation of 4-ani nomet hyl - 2-i sobut yl - 6- ( 4- net hyl pheny! ) - 2140 March 2006 -
pyri-dazi n-3-one 1) Preparation of
2- iksébut yl - 6- (4- net hyl phenyl ) - 4- pht hal i m donet hyl - 2H pyri dazi n- 3- one
Fol | owing the procedure of Exanple 24(1),
2-1 sobutyl - 4- met hanesul f onyl oxynet hyl - & (4- net hy. ], phenyl ) - 2H
-pyridazin-3-one was reacted to yield the title conpound as colorless
needles (yield: 98.2% . Melting point: 221.6-223.8C 'H NVR(400MHz, CDC13)5:
0.98(6H, d, J=6.6 Hz), 2.27-2.41(1H, n), 4.08(2H, d, J=7.3 Hz), 4.91 (2H, .
d, J=1.5 2.36(3H, s), Hz), 7.20(2H, d, J=8.1 Hz), 7.32(IH t, J=1.5 Hz),
7.56(2H, d, J=8.1 Hz), 7.75-7.80(2H, m, 7.89-7.94(2H, m. IR(KBr) cm:
1767, 1721., 1655, 1616. Mass nmiz: 401(M). 2) Preparation of

Example 47 '

. Preparation of
4-diethylaminomethyl-2-isobutyl-6~ (4-methylphenyl) -2H

~pyridazin-3-one hydrochloride

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

slightly yellow needles (yield: 923.8%).

- Melting point: 203.9-207,0TC
'H NMR (400MHz, DMSO-dg)5:
0.94(6H, d, J=6.6 Hz), 1.27{6H, t, J=7.2 Hz), 2.20-2.30(1H,
m), 2.37(3H, s}, 3.09-3.24(4H, m}), 4.03(2H, d, J=7.1 Hz),
4.28(2H, 4, J=5.4 Hz), 7.34(2H, d, J=8.1 Hz), 7.82(2H, d,
J=8.1 Hz), 8.55(1H, s). |

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

Example 48
Preparation of
4-N,N-bis (2-hydroxyethyl)aminomethyl-6- (4~

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

Following the procedure of Example 1{10)},

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

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




9- am nonet hyl - 2-i sobut yl - 6- (4- et hyI phenyl ) -2H pyridazin-3-0 ow ng
the procedure of Exanple 24(2), gg“}':amh" 2006
2-iss0butyl -. 6- (4-net hyl phenyl) - 4-pht hal i m donet hyl - 2Ei 72 pyri dazi n- 3-one
was-.feacted to yield the title conpound as colorless prisns (yield:
98.10).. Melting point: 74.9-77.9C 1H NVR(400MHz, CDC13)6: 0.98(6H, d,
J=6.9 Hz), 1.68(2H, br) 2.28-2.42(1H -, 2.40(3H s), 3.87(2H d, J=1.2
Hz), 4.07 (2H, d, J=7,3 Hz), 7.26(2H, d, J=8.0 Hz), 7.69(1H, t, J=1.5 Hz),
7.71(2H, d, J=8.0 Hz) | R(CKBr) cm 1: 3363, 3289, 1648, 1604, 1519. WMass
mz: 271(M). Exanple 51 Preparation of

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

hydr ochl or i e MM (400MAg, tdwcpyecedure of Exanple 4,

4-am nomet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri dazi n-3- one was,
reacted to yi él.@%{68,t i | &=cohpruind2azspal £ yeat,| ew,pei, &Uﬁy,;(,ylsﬂ d: 93 19 .

Mel ting point: 207.4-209.4C (dec.) 1H NVR(400MHz, DVBO- d6)5: O.93(6H, d,
J=6.6 Hz), 2.E9-72.(38¢1H, J=3).0 B2B37(@3M6(4H, t, J=5.0 Hz), 3.70(2H, s),
3.78(2H, br), 4.09(2H, d, J=7.6 Hz), 7.26(2H, d, J=8.1 Hz),
7.68(1H, s), 7.70(2H, d, J=8.1 Hz).
IR (Neat) cm™: 3392, 1845, 1600, 1520.

Mass m/z; 341 {M"'-H,0).

Example 4§
Preparation of
4—NfN~bis(2~hydroxyethyl)aminométhyl-G—(4-
methylphenyl)—2—isobutyl—2H—pyridazin—3—one
| hydrochloride
Following the procedure of Example 4,
4?N,N~bis(2-hydroxyethyl)aminomethyl—6—{4-methylphenyl)—2—
isobuty;-ZH-pyridazip—3—one was reacted to vield the title
compound as slightly yellow needles (yield: 86.4%).
Meltiné point: 158.9-161.5C |
'H NMR (400MHz, DMSO-dg)8:
0.94 (6H, d,lJ=6.6 Hz}, 2.1%-2.30(1H, m), 2.37(3H, s},
.3.27-3.46(4H, m), 3.77-3.85(4H, m), 4.02{2H, d, J=7.3 Hz},
4.50(2H, brs), 5.35(2H, br), 7.34(2H, 4, J=8.1Hz), 7.81 (2H,
d, J=8.1 Hz), 8.46(1H, s).

R(KBr) cm™: 3292, 1664, 1615, 1423,




s), 4.01(2H, d, J=7.1 Hz), 4.02 (2H, s), 7.34(2H, d, J=8.1 Hz)., 7.80(2H,

d, J=8.1 Hz), 8.26(1H, s). IR(KBr) cm1: 1655, 1616, 1520, 14630 NMaecihvZpeR

2006 73 Exanple 52 Preparation of

4- (47:3- di hydr oxypr opan- 2-yl ) am no- net hyl - 2-i sobut yl -

6- (4-'met hyl phenyl ) - 2H pyri dazi n-3-one Fol | owi ng t he procedure of Exanple

1(10), 2-isobutyl-4-methanesul fonyl oxymet hyl - 6- (4- et hyl phenyl ) -2H

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

title conpound as colorless needles (yield: 83.7%. Melting point:

134. 1-135. 20C 1H NMR(400MHz, CDC13)5: 0.97(6H, d, J=6.6 Hz), 2.29-2.39(1H,

m, 2.40(3H, s), 2.60(3H, br), 2.82-2.87(1H, m, 3.64(2H, dd, J=5.6, 11.2

Hz), 3.80 E2bppbed,50=4.5, 11.2 Hz) , 3.86(2H, d, J=1 .0 Hz) , 4.07(2H, d,

J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.71(2H, d, J=8.1 Hz), 7.74 (1H, s).

| R(CKBr) cm 1: 3408;er83293ioh64%f, 1592, 1520. Mass mz: 345(M) Exanple 53

Preparation of 4-(1, 3-di hydroxypropan-2-yl)am no-net hyl - 2-i sobut yl -
4—aminomethyl—z—isobutyl—6—(4~methylphenyl)—2H—

pryridazin-3-one
1) Preparation of
2-isobutyl-6- (4-methylphenyl) -4-phthalimidomethyl-2H-

pyridazin-3-one

Following the procedure of Example 24 (1),

2—isobutyl—4mmethanesulfohyloxymethyl~6—{4—methylphenyl)—2H
~pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 98.2%).
Melting point: 221.6-223.8C
'H NMR (400MHz, CDCls)3:
0.98(6H, d, J=6.6 Hz), 2.27-2.41{1H, m), 2.36(3H, s),
4.08(2H, d, 0=7.3 Hz), 4.91 (2H, d, J=1.5 Hz), 7.20(2H, d,.
J=8.1 Hz)}, 7.32(1H, t, J=1.5 Hz}, 7.56(2H, d, J=8.1 sz,

7.75-7.80(2H, m), 7.89-7.94(2H, m).

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

Mass m/z: 401 (M').

2) Preparation of
4—aminomethyl—Z-isobutyl*6-(4—methyl~phenyl)—2H—

pyridazin-3-one

' Following the procedure of Example 24(2},

' 2—isobﬁtyl—6~(4-methylphenyl)—4-phthalimidomethyl—2H—




6- (4- met hyl phenyl ) - 2H- pyri dazi n- 3- one hydrochl oride Follow n

procedure of Exanple 4, 936 HE‘mh 2006
4-N- (1, 3-di hydr oxypr opan- 2-yl ) am nonet hyl - 2-i sobutyl -6-(4 30 March 2006 74
rret@?_;l phenyl ) - 2H pyri dazi n-3-one was reacted to yield the title conmpound
as colorless needles (yield: 95.7%. Melting point: 191.2-193.0C ''H
NVR(400MHz, DMSO- d6)5: 0.93(6H, d, J=646 Hz), 2.19-2.30(1H m, 2.37(3H,
s),. 3.29(1H, br), 3.60-3.78(4H, in), 4.02(2H d, J=7.1 Hz), 4.29(2H s),
5.-40(2H, brs), 7.34(2H, d, J=8.1 Hz), 7.81(2H, d, J=8.1 Hz), 8.38(1H, s).
|R(KBr) cm 1: 3392, 1652, 1610. Exanple 54 Preparation of

2-isobutyl - 4- et hyl am nonet hyl - 6- (4- net hyl phenyl ) - 2H pyridazi n-3-one
Fol | owi ng t B¥rpfactehd-wrsf wBsamphet&d 4)q yield the title compound as

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

- pyridazi n- 3cbAElage oriismp diviiaédne?® ¥Bacted to yield the title conpound
as a slightl el | ow oi | (7yi eld: 94.5%. 1H NVR(400MHz, CDC13)5: 0.98(6H,
d, J=6.6 H)eltingmait:brf.927209%. 42(1H, m), 2.40(3H s), 2.50(3H s),
3.76(2H, d,,J=1.2 Hz), 4.07(2H,. d, J=7.3 Hz), 7.26(2H d, J=8.1 Hz),
7.67(1H, t, BIPRA Hz, CDCls)d:

0.98(6H, d, J=6.9 Hz), 1.68(2H, br), 2.28-2.42(1H, m),
2.40(3H, 's), 3.87(2H, 4, J=1.2'Hz), 4.07 (2H, d, J=7.3 Hz),
7.26(2H, d, J=8.0 Hz), 7.69(1H, t, J=1.5 sz, 7.71(2H, d,
J=8.0'Hz).l

IR (KBr) cm™: 3363, 3289, 1648, 1604, 1519.

Mass m/z: 271 (M%) .

| Example 51
| Preparation of
4-aminomethyl~-2-isobutyl-6- (4-methyl-phenyl}-2H-
pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4~aminomethyl—2—isobutyl—G—(4—methylphenyl)—2H—pyridazin~3—
one was reacted to yield the title compound as pale yéllow
prisms (yield: 93.1%),
Melting point: 207.4~209.4%3_(dec.)
'H NMR (400MHz, DMSO-ds)8:
0.93(6H, d, J=6.6 Hz), 2.19-2.30(1H, m), 2.37(3H, s),
4.01(2H, d, J=7.1 Hz), 4.02 (2H, s), 7.34(2H, d, J=8.1 Hz),
7.80(2H, d, J=8.1 Hz), 8.26(1H, s). |

IR{KBr) cm™l: 1655, 1616, 1520, 1467.




7.71(2H, d, J=8.1 Hz). IR(Neat) cm 1: 3317, 1652, 1607. Mass mz: 285(Mt).
30 March 2006 75 Exanple 55 Preparation of | 30 March 2006
2-i sobut yl - 4- met hyl am nomet hyl - 6- (4- net hyl phenyl ) - 2H pyri dazi n- 3- one
hydf dchl ori de Fol | owi ng the procedure of Exanple 4, |
2-1 sobutyl - 4- met hyl am nonet hyl - 6- (4- et hyl phenyl ) - 2H pyri dazi n- 3- one was
reacted to yield the title conmpound asqgcolorless needles (yield: 97.5%.
Mel ting point: 198.3-201.00C 1H NVR(400MHz, DMSO d6)6: 0.94(6H, d, J=6.8
Hz), 2.20-2.31(1H, n), 2.37(3H, s), 2.65(3H s), 4.02(2H, d, J=7.3 Hz),
4.12(2H, s), 7.34(2H, d, J=8.1 Hz), 7.80(2H, d, J=8.1 Hz), 8.35(1H, s).
| RCKBr) cm: 3085, 1652, 1612. Exanple 56 Preparation of
4- (2=hydr oxyet hyl ) am nonet hyl - 2-i sobutyl - 6- (4
met hyl phenyl ) - 2H pyri dazi n-3-one Fol |l owi ng the procedure of Exanple 9(4),
2-i sobut yl -Bza@etmridsul f ohyl oxynet hyl - 6- (4- et hyl phenyl ) - 2H
-pyridazi n-3-one and 2-am noet hanol were reacted to yield the

: Preparation of .

4-(;,3—dihydroxypropan*2-yl)amino-methyl—Z-isobutyl—
6—(4—methylphenyl)—2H—pyridazin—3—one_
- Following the procedure of Example 1{10),

' 2~isobutyl~4-methanesulfonyloxymethyl~6—(4*me£hylphenyl)—2H
‘—py:idazin—Swone and 2¥amino—1,3—propanediol were reacted to
vield the title compound as colorless needles (yield: 83.7%).
Melting point: 134.1-135.27TC
H NMR (400MHz, CDC1:)8:

0.97(6H, d, J=6.6 Hz), 2.29-2.39(1H, m), 2.40(3H, s),
2.60(3H, br), 2.82-2.87(1H, m), 3.64(2H, dd, J=5.6, 11.2 Hz),
3.80 (2H, dd, J=4.5, 11.2 Hz), 3.86(2H, d, J=1.0 Hz), 4,07{2H,
d, J=7.3 Hz), 7.26(2H, 4, J=8.1 Hz), 7.71(2H, d, J=8.1 Hz),
7.74(1H, s).

| IR(KBr} cm™: 3408, 3293, 1641, 1592, 1520,

Mass m/z: 345(M").

Example 53
Preparation of
4—(l,3—dihydroxypropan-2—yl)amino-methyl-Z—isobutyl-
6= (d-methylphenyl)-2H~pyridazin-3-one hydrochloride
Following the procedure of Examplé 4,

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




title conpound as a slightly yellow oil (yield: 80. 39@ Nﬁégﬂﬁgogggﬁg
"H NMR(400MHz, CDC13)8: 0.98(6H, d, J=6.8 Hz), .2.20- 38(3H
s), 2.84(2HL t, J=5.1 Hz), 3.72(2H, t, J=5.1 Hz), 3. 82(2H d, J=1.2 Hz),

4. GTOZH d, J=7.3 Hz), 7.26(2H, 7.68(1H, s), 7.70(2H, d, J=8.1 Hz).
IF«FBat) cm 1: 3429, 1652, 1601, 1519. WMass mz; 315(M). d, J=8.1 Hz),
Exanpl e 57 Preparation of 4- (2- hydr oxyet hyl ) am nonet hyl - 2-i sobut yl - 6- (4-
met hyl phenyl ) - 2H pyri dazi n- 3- one hydrochl oride Follow ng the procedure of
Exanpl e 4, 4-N-(2-hydroxyethyl)am nonet hyl - 2-i sobut yl - 6- (4- _
met hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as colorless needles (yield: 93.4%. Mlting point: 190.8-191.99C'H
NVR( 400MHz , nENBO-RIEr L) 6 2840 B dak ind3606eHrys 2R 3b( ¥Held) the?. 37(3H,
s), 3.12(2H, t, J=5.4 Hz), 3.70-3.76(2H, m, 4.02(2H, d, J=7.3 Ft)
4. 18( 2H, s)tlt#eyRQHHOU@ﬂ)as7c¢&qnm¢ssdnesd8e8 fﬁgeld'79$102H, d, J=8.3 Hz),
8.36(1H, s). IR(KBr) cm1: 3491, 1652, 1611.
Melting point: 191.2-193.0C
'H NMR (400MHz, DMSO-d¢)&:
0.93(6H, d, J=6.6 Hz), 2.19-2.30(1H, m), 2.37(3H, s),
3.29(1H, br), 3.60-3.78(4H, m), 4.02(2H, 4, J=7.1 Hz),
4.29(2H, s}, 5.40(2H, brs),.7.34(2H,cL J=8.i Hz), 7.81{2H,
d, J=8.1 Hz), 8.38(1H, s}.

IR(KBr) cm™: 3392, 1652, 1610.

-EXample 54
Preparation of
'2~isobutyl—4—methylaminomethyl—6-(4~methylphenyl)—2H-
pyridazin-3-one
Following the brocedure of Example 9(4),
2-isobutyl-4-methanesulfonyloxymethyl-6~ (4~methylphenyl)-2H
—pyfidaéin~3—one and methyiamine were reacted to yiéld the
title compound as a slightly yellow oil (yield: 94.5%).
H NMR (400MHz, cb013)6:
0.98(6H, d, J=6.6 Hz), 1.87(1H, br), 2.29-2.42(1H, m),
2.4Q(3H, s), 2.50(3H, s), 3.76(2H, d, J=1.2 Hz), 4.07(2H,
d, J=7.3 Hz), 7.26(2H, d, J=8.1 Hz), 7.67(1H, t, J=1.2 Hz),
7.71{2H, d, J=8.1 Hz).
IR(Neat) cm™: 3317, 1652, 1607.

Mass m/z: 285(M°).




Exanpl e 58 30 March 2006 77 Preparation of

4-(4-tert-butoxycarbonyl -1-pi perazi nyl) net hyl - 2- 30[ﬂanﬂ12006

i sobutyl -6-(4-trifluoronethyl-phenyl)-2H pyridazin-3- one 1) Preparation of
et hyTv  2- et hoxycar bonyl - 2- hydr oxy-4- (4-tri fl uoronet hyl phenyl ) -

4- 0X0- but anoate Fol |l owi ng the procedure of Exanple 1(3),

4' -(trifluoronethyl)acet ophenone was regcted to yield the title conpound
as pale yellow crystals (yield: 80.8%. 1H NVR(400MHz, CDCl13)S: 1.30(6H, t,
J=7.1 Hz), 3.85(2H, s), 4.22(1H, s), 4.31(4H, q, J=7.1 Hz), 7.76(2H, d,
J=8.6 Hz), 8.07(2H, d, J=8.6 Hz). |IR(KBr) cm 1: 3446, 1750, 1727, 1691.
Mass m z: 343(Mt-H20): 2) Preparation of

4- car boxy-6-(4-trifluoronethyl.phenyl)-2H pyridazin-3 one Follow ng the
procedure of Exanple 1(4), ethyl

2- et hoxycar BORYPL2-4ydr oxy- 4- (4-tri fl uor onet hyl phenyl ) - 4- oxobut anoate was
reacted to yield the title conpound as a pale brown crystalline powder
(yield: 91.4% . FHrepeparari oh of , _

2-isobutyl-4-methylaminomethyl~6- (4-methylphenyl)-2H-
pyridaz;n—3~one hydrochloride
Following the procedure of Example 4,

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

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

célorless needles (yleid: 97.5%).

Melting point: 198.3-201.0C

'H NMR(400MHz, DMSO-dg)8:
C.24(6éH, d, J=6.8 Hz), 2.20~2.31(1H, m), 2.37(3H, s),
2.65(3H, s), 4.02(2H, d, J=7.3 Hz), £.12 (2H, s), 7.34(2H,
d, J=8.1 Hz), 7.80(2H, d, J=8.1 Hz), B8.35(1lH, s).

IR(KBr) cm™: 3085, 1652, 1612.

Example 56
Preparation of
4~ (2-hydroxyethyl) aninomethyl-2-isobutyl—6-(4-
methylphenyl)-2H-pyridazin-3-one

Following the pfocedure of Example 9(4),

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

-pyridazin-3-one and 2-aminoethanol were reacted to yield the

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




30 March 2006 78 4-net hoxycarbonyl -6-(4-trifluoronethyl-phenyl)- ,
pyti dazi n-3-one Fol | owi ng the procedure of Exanple 1(5), éoﬁE&ch2006
4- car boxy-.6-(4-trifl uoronet hyl phenyl)-2H pyridazin-3-one was reacted to
yi Td the title conpound as slightly yellow crystalline powder (yield:
88.5%: ' H NMR(400MHz, CDC13)5: 4.02(3H, s), 7.75(2H, d, J=8.2 Hz),
7.95(2H, d, J=8.2 Hz), 8.39(1H, s), 1369(1H, br). IR(KBr) cnl: 3218,
3140, 3097, 1720, 1678, 1326. Mass niz: 298(M+). 4) Preparation of
2-i sobut yl - 4- met hoxycar bonyl - 6- (4-trifl uoronet hyl phenyl
-2H pyridazi n-3-one Followi ng the procedure of Exanple 1(6),
4- net hoxy- car bonyl - 6- (4-trifl uoronet hyl phenyl)-2H pyridazi n-3-one was
“reacted to §HéﬂﬂlMM@MHttlemﬁgmﬁound_as yellow crystals (yield: 82.2%. 'H
NVR{ 400MHz, CDC13)3: 1.00(6H, d, J=6.6 Hz), 2.32-2.43(1H, n), 3.99(3H, s),
4.15(2H, d, JFrSB4aH), dy. JA¢2HHzd, 28042 Hx) (3. 93(2b. 3d(3uJ=H. 4 Hz),
8.12(1H, s). IR(Neat) cm: 2961, 1746, 1670, 1327, 1115, 1068. WMass niz:
354( M) 2.84(2H; t, J=5.1 Hz), 3.72(2H, t, J=5.1 Hz), 3.82(2H, d,

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

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

IR(Neat) cm™: 3429, 1652, 1601, 1519.

Mass m/z; 315(M").

Example 57
Preparation of
4~ (2-hydroxyethyl) aminomethyl-2-isobutyl-6- (4—
methylphenyl) -2H-pyridazin-3—one hydrochloride
_ Following the précedure of Example 4,
4-N-(2-hydroxyethyl)aminomethyl—2-isobutyl—6—(4~
methylphenyl)—2H-py£idazin—3—one was reacted to yield the
title compound as colorless needles {yield: 93.4%).
Melting point: 190.8-191.9"6 '
'H NMR (400MHz, DMSO-ds)5:
0.94(6H, d, J=6.6 Hz), 2.20-2.31(1H, m), 2.37(3H, s),
3.12(2H, t, J=5.4 Hz), 3.70-3.76(2H, m), 4.02(2H, d, J=7.3
Hz), 4.18(2H, s), 5.30(1H, br), 7.34(2H, d, J=8.3 Hz),
7.81(2H, d, J=8.3 Hz), 8.36(1H, s).

IR(KBr) cm™: 3491, 1652, 1611.

Example 58




30 March 2006 79 5) Preparation of

4- car boxy- 2-i sobutyl - 6- (4-trifluoro-nethyl phenyl)-2H pyri dazi$! Magel 2006

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

2-i&0but yl - 4- met hoxycar bonyl - 6- (4-tri fl uor omet hyl phenyl ) - 2H
-pyridazin-3-one was reacted to yield the title conpound as col orl ess
fine-needles (yield: 91.6%. Melting pgeint: 184.4-185. 00C 1H NVR(400MHz,
cbC13)5: 1. 03 (6H,J=6.6in),4.25((2H, d J=7.2 H),
7.78(2H, d, J=8.2 Hz), 7.99(2H, d, J=8.2 Hz), 8.70(1H, s), 14.02(1H, s).
| R(CKBr) cm 1: 3447, 1739, 1631, 1570, 1330, 1174, 1114, 1070, 847. Mass
mz: 340(M) 6) Preparation of .

4- hydr oxynet hyl - 2yepsnatilon6o€4-tri f | uor onet hyl phenyl ) - 2H pyri dazi n- 3- one
Fol |l owi ng the procedure of Exanple 1(8),
4- car boxy- 2- i sobut yl4-8egi-butoxyerdmetiylphénytsz 2yl )mpthgazba- 3- one was
reacted to yield the title conpound as colorless fine-needles (yield:
28.1% . Melting poidnetyiz§-g4196l Hooragerhytipd@06 ) -2H~-pyridazin-3-
one
1) Preparation of ethyl
2—ethoxycarbonyl—Z—hydroxy~4—(4-trifluoromethylphenyl)~
4—oxo-butaﬁoate | ‘
Following the procedure of Example 1(3),
4’—(trifluoromethyl)acetophenone'was reacted to yield the
title compound as pale yellow 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(44,
g, J=7.1 Hz), 7.76(2H, d, J=8.6 Hz), 8.07(2H,7d, J=8.6 Hz).
IR(KBr) cm™: 3446, 1750, 1727, 1691.

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

2)‘Preparation of
4—carboxy-6—(4-trifluoromethylphenyl)-2H—pyridazin—3u
one |
Following thé procedure of Example 1 (4}, ethyl
2~ethoxycarbonyl—2—hydroxy—4~(4—trifluoromethylphenyl)—4-
oxobutanoate was reacted to yield the title compound as a pale

brown crystalline powder (yield: 91.4%).

3) Preparation of




80 1H NWR (400MHz, CDC13) 5: 0.99(6H, d, J=6.8 Hz) , 2 .30-2 .411\51H, :
2 .96 (1H t, J=S. 9 Hz) , 4.11 (2H, d, J=7.4 Hz) , 4.74 (2H, 4@ Mareh 2006
5.8 Hz) , 7.70-7.74 (3H, m, 7.94(2H, d, J=8.2 Hz). IR(KBr) cm1l: 3339,
164%,; 1596, 1328, 1131, 1070, 848. 7) Preparation of |

2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- (4
trifluoronethyl phenyl)-2H pyri dazin-3-gge Follow ng the procedure of
Exanple 1(9), 4-hydroxy-nmethyl-2-isobutyl-6-(4-trifluoronethyl phenyl)-2H
pyri dazin-3-one was reacted to yield the title conpound as colorless
fine-needles (yield: 89.9%. Mlting Point: 122.9-123.8C 1H NVR(400VHz
CDC13)6: 0.99(6H, d, J=6.6Hz), 2.29-2.40(1H,nm, 3.18(3H s), 4.11(2H,
J=7.2 Hz), 5.29r2efheryeprbonyly p- (#-73{PNorgmelhgl 2oz yl) -2H83(1H, t, J
Hz), 7.93(2H, d, J=8.2 Hz). IR(KBr) cm1: 3447, 1659, 1613, 1359, 1329,
1169, 1123, PYb¥42z81e-oghss niz: 404(}') 8) Preparation of
4-(4-tert-butoxycarhonyl -1-piperazinyl)-nmethyl-2

i sobutyl - 6- (4-trifd 3Ret RYE preasadirEHofy Ex e -13t%ne  Fol | owi ng t he

rocedure of Ex | e 0), .30 March 2006 81
P u 4~ca§gg§y~6£Q£—Lrlfluoromethylphenyl)—2H—pyridazin—3—one

1.4

1o~

was reacted to yield the title compound as slightly yellow
crystalline powder (yield: 88.5%).
'H NMR (400MHz, CDCls)8: .
4.02(34, s), 7.75(2H, d, J=8.2 Hz), 7.95(24, d, J=8.2 Hz),
8;39(1H, s}, 11.69(1H, br).
IR(KBr) cm™*: 3218, 3140, 3097, 1720, 1678, 1326.

Mass m/z: 298(M").

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

Following the procedure of Example 1(86),

4~methoxy—carbonyl—6—(4~trifluoromethylphenyl)—2H-

pyridazin-3-one was reacted to yield the title compound as
yellow crystals (yield: 82.2%).
'H NMR {400MHz, CDCls)5:

1.00(6H, d, J=6.6 Hz), 2.32~2.43(1H, m), 3.99(3H, s),

4.15(24, d, J=7.2 Hz), 7.74(2H, d, J=8.4 Hz), 7.93(24, d,
J=8.4 Hz), 8.12(1H, s).
IR{Neat) cm™: 2961, 1746, 1670, 1327, 1115, 1068.

Mass m/z: 354 (M*).



2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- ( 4-
trifluoronethyl phenyl)-2H pyridazin-3-one and tert-butyl 30 March 2006
1- pi perazi necarboxyl ate were reacted to yield the title conpound as a
yeldaw oi | (yield: 83.5%. 'H NVR(400MHz, CDC13)S: 0.99 (6H, d, J=6. 6 Hz)
1.477(9H, s) , 2 .2 9-2.41 (1H m, 2.53 (4H, t, J=4.9 Hz), 3.51(4H t,
J=4.8 Hz), 3.60(2x, s), 4.10(2x, d, J=4.4 Hz), 7.72(2x, d, J=8.2 Hz),
7.84(1H, s), 7.94(2x, d, J=8.2 Hz) Exanple 59 Preparation of

2-isobutyl -4-(I-pi perazinyl) nmet hyl - 6- (4-
trifluoronethyl phenyl)-2H pyridazi n-3-one di hydrochloride Foll ow ng the
procedure of Exanple 2,

4- (4-test-but oxycarbonyl - - pi perazi nyl ) net hyl - 2-i sobut yl - 6-
(4-trifluoronethyl phenyl)-2H pyridazin-3-one was reacted to yield the
title conpodndPasparzlay ladss crystal line powder (yield: 95.0%. Melting
poi nt: 210.8-212.5C 1H NVR(400MHz, DWVSO-d6)5: 0.96 (6H, d, J=6. 6 Hz) ,
2.22-2 .35 (1HA-fprbogy-12-istiutydy 61 (4-30(MHorot-me8EdlZhdir)l,) ~3H92( 2X, S),
4.05(2H, d, J=7.1 Hz), 7.84(2H, 30 March 2006 82 d, J=8.3 Hz), 8.11(2H, d,
J=8.1 Hz), BYss@apingi-one :

Following the procedure of Example 1(7),
2—isobutyl—4—methoxycarbonyl—6—(4~trifluoromethy1phenyl)—2H
—pyridazin—S-pne was reacteé to yield the title compound as
colorless fine-needles {yield: 91.6%).

Melting point: 184.4-185.0C

‘H NMR (400MHz, CDCls)3:
1.03(6H,d,J=6.6Hz),2.34—2.45{1H,m),4.25(2H.d,J=7.2Hz),
7.78(2H, d, J=8.2 Hz), 7.99(2H, d, J=8.2 Hz), 8.70(1H, s},
14.02(1H, s).

IR(KBxr) em™*: 3447, 1739, 1631, 1570, 1330, 1174, 1114, 1070, 847.

Mass m/z: 340 (M)

6) Preparation'of
4-hydroxymethyl-2-isobutyl-6~ (4-trifluoromethylphenyl) -
© 2H-pyridazin-3-one
" Following the procedure of Example 1(8),
<‘4-carboxy—2—isobutyl—6-(4—trifluoromethylphenyl)~2H—
pyridazin;j—one was reacted.to yield the title compound as
colorless fine-needles (yield: 28.1%).

Melting point: 145.8-146.5C




IR(KBr) cm1: 1656, 1608, 1328, 1125, 1069. Mass mz: 394(M

Preparation - of - 2-isobutyl-4-(4-nethyl-I-pi perazinyl) - met hyl E%&%‘mh%%oe o
trifluoromethyl phenyl)-2H pyridazin-3-one Follow ng the procedure of
Exappl e 1(10), 2-isobutyl - 4- net hanesul f onyl oxymet hyl - 6- ( 4-

trifluoronet hyl phenyl') -2H- pyri dazi n-3-one and 1-nethyl pi perazi ne were
reacted to yield. the title conpound as gya yellow oil (yield: 81.1%. 1H
NMR(400MHz, CDC13)8: 0.99(6H, d, J=6.6Hz), 2.30-2.41(1H, m, 2.33(3H, s),
2.53(4H, br), 2.63 ( 4H, br) , 3.60(2H, s ) , 4.10 (2H, d, J=7.2 Hz) ,
7.72(2H, d, J=8.2 Hz), 7.83(1H, s), 7.94(2H, d, J=8.2 Hz). Exanple 61
Pr epar ati on of 2-isobutyl - 4- (4-net hyl -1 - pi perazi nyl) - met hyl - 6- ( 4-

trifl uor onet'HyNish é690MEZ Hopyet i xdazi n- 3- one  di hydr ochl ori de” Fol | owi ng t he
procedure of Exanple 4, 2-isobutyl-4-(4-nethyl-I-piperazinyl)nethyl-6-(4

30 March 2006 8399t$H,IdxonIEw)l rhesny), 42 itk Y] 08z 61113, Qne-was fhacted to
yleldthetltle conpound as col orl ess fl akes (yield: éé/@ ‘
4.11(2H, d,0=7.4 Hz), 4.74 (2H, dd, 3=1.4, 5.8 Hz), 7.70~7. 74 (3H,
m), 7.94(2H, d, J=8.2 Hz).

IR{KBr} em™: 3339, 1646, 1596, 1328, 1131, 1070, 848.

7) Preparation of
2—isobutyl—4?methanesulfonyloxyméthyl—6“(4"
trifluoromethylphenyl)-2H—pyridazin—3—one
Following the procedure of.Example 1(9},
4~hydroxy—methyl—2misobutyl~6—(4—trifluoromethylphenyl}—2H-
pyridazin-3-one was reacted to yield the title compound as
colorless fine-needles {vield: 89.9%).
Melting Point: 122.9—123.8C |
'H MMR (400MHz, CDC1;)3:
0.99(6H,d,J=6.6Hz),2.29-2.40{1H,m),3.18{3H,s),4.11(2H,
d, J=7.2 Hz), 5.29(2H, 4, J=1.4 Hz), 7.73(2H, 4, J=8.2 Hz),
7.83(1H, t, J=1.4 Hz), 7.93(2H, d, J=8.2 Hz).
R{KBr) cm™: 3447, 1659, 1613, 1359; 1329, 1169, 1123, 1671, 846.

Mass m/z: 404 {M")

8) Preparation of
4—(4~tert~butoxycarbony1~l-piperazinyl)—methyl~2—
isobutyl—G-(4*trifluoromethylphenyl)—2H—pyridazin~3—one

Following the procedure of Example 1(10),




Mel ting point: 249.9-252.8C 'H NVR(400MHz, DMSO d6) 8: 0. 95(6H, 3@’ %@&é’dﬁ@
2.22-2.35(1H, m, 2.77(3H, s), 3.14(4H, br), 3.35 (4H, br), 3. éVI . S),
4.05.(2H, d, J=7:2 Hz), 7.84 (2H, ci, J=8.2 Hz), 8.10(2H d, J=8.0 Hz),

8. 19¢1H, s). IR(KBr) cm 1: 2966, 1653, 1610, 1328, 1125, 1069. Mass niz:
408(M ) Exanpl e 62 Preparation of '

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2gy sobut yl - 6- ( 4-
trifluoronethyl phenyl)-2H pyridazin-3-one Follow ng the procedure of

Exanmpl e 1(10), 2-isobutyl -4-nethanesul f onyl oxynet hyl - 6- ( 4-

trifluoronethyl phenyl) -2H pyridazin-3-one and di et hanol ami ne were reacted
to yield the title conpound as a yellow oil (yield: 79.5%. 1H NVR(400MHz,
CDC13) 8: 0. §8i¢@pntyl-4ja@thenkeh] @ @D:Am@h(1Hs- M@+ 2. 72 (4H br), 3.67
(4H, t, J=4.2 Hz), 3.72(2x, s), 4.10(2x, d, J=7.4 Hz), 7.70(2H, d, J=7.6
Hz), 7.82( 1H$§iurangihy lpdiengp- ZiinridExanpBecid A Marehnd006 84
Preparation, of  4-N, N bis(2-hydroxyethyl)am nonet hyl - 2-i sobut yl - 6- (4-

trifl uor omel SRR INEC2RDPYY L abe ive1 orected to yield the title

compound as a yellow oil (yield: 83.5%).

'H NMR (400MHz, CDCls)§:
0.99(6H, d, J=6.6 Hz), 1.47(9H, s), 2.29~2.41 (1K, m), 2.53 (4H,
£, J=4.9 Hz), 3.51(4H, t, J=4.8 Hz), 3.60(2H; s), ;1.10(21{,

d, J=7.4 Hz), 7.72(2H, d, J=8.2 Hz), 7.84(1H, s), 7.94(2H,

d, J=8.2 Hz).

ExampleVSQ
Preparation of
2—isobutyl-4—(l—piperazinyl)methyl-ﬁ—(4—
trifluoromethylphenyl)-2H—pyrida;in~3—one
dihydrochloride
Following the procedure of Example 2,
4—{4—tert—butoxycarbonyl—1—piperazinyl)methyl—2—isobutyl~6—
(4-trifluoromethylphenyl) -2H~pyridazin-3-one was reacted to
'Yield the title compoﬁnd as a colorless cr&stalline powder
(vield: 95.0%). | |
Melting point: 210.8-212.5C
'H NMR (400MHz, DMSO-dg)5:
Q.96(6H, d, J=6.6 Hz), 2.22-2,35 (lH,_m}, 3.12(4H, br}, 3.30 ({45,

;, J=5.2 Hz), 3.92(2H, s), 4.05(2H, d, J=7.1 Hz), 7.84(2H,




hydrochl ori de Foll owing the procedure of Exanple 4,

4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2-i sobutyi - 6- (4- 30 March 2006
trifluoronethyl-phenyl)-2H pyridazin-3-one was reacted to vyield the title
conpaund as a colorless crystalline powder (yield: 58.2%. Melting point:
134.9-135. 4C 1H NVR(400MHz, DMBO-d6)5: 0.97 (6H, d, J=6. 6 Hz) , 2.25-2.36
(1H, m , 3.34 (4H, br) , 3.83 (4H, tgyJ=5..1 Hz), 4.07(2H, d, J=7.0 Hz),
4.46(2H, s)', 7.86(2H, d, J=8.2 Hz), 8.13(2H, d, J=8.2 Hz), 8.55(1H, s).
IR(CKBr) cmis 1653, 1605, 1319, 1125, 1069. Mass nfz: 395(M- H20) Exanple
64 Preparation of 4-dinmethyl am nonet hyl - 2-i sobut yl - 6- (4- :
trifluoronethyl phenyl)-2H pyri dazin-3-one Follow ng the procedure of

Exanpl e 7, 2-idobuByB-dzneshapesml kony+oxymehhyb: 55 (4, s).

trifluoronethyl phenyl)-2H pyridazin-3-one was reacted to yield the title
conpound aslIR(&) cwn 0i 11456,el608801729, 13@5Valol92006 85 7H 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=1.2 Hz), YaapmhAg: B94IMN 4 Hz), 7.71(2H, d, J=8.4 Hz), 7.83(1H t, J=
Hz), 7.97(2H, d, J=8.2 Hz).

1.4

Example 60

Preparation of -
2~isobutyl—4~(4—methyl—1—piperazinyl)—méthyl—G—(4—
trifluoromethylphenyl)—2H—pyfidazin—3~one '

Following the procedure of Example 1(10),

2Hisobutyl—4fmethanesulfonyloxymethyl—6—(4- :
trifluoromgthylphenyl)—2H-pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound as
" a yellow oil (yield: 81.1%).
'H NMR (400MHz, CDCls)$:
0.99(6H,d;J=6.6Hz),2.30*2.41(1H,m),2.33(3H,s},2.53(4H,
br},2.63(4H;br),3.60(2H,s),4.10(2H,d,Jh7.2Hz),7.72(2H,

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

Example 61
Preparation of
2—isobutyl—4—(4—methyl—1—pipérazinyl}—methyl—6ﬂfé—
trifluoromethylphenyl)—2H—pyridazin—3~one
dihydrochloride
Following the procedure of Example 4,

2-isobutyl—4-(4-methyl—1—piperazinyl)methyl—ﬁ—(4-




Exanpl e 65. Preparation of 4-dinethylam nonethyl-2-isobutyl-6-(4-
trifluoronethyl phenyl)-2H pyri dazi n-3-one hydrochl oride Follo ﬁﬁa$$k3006

procedure of Exanple 4,

4- di_fet hyl ami nomet hyl - 2-i sobut yl - 6- (4-trifl uoromet hyl phenyl

-2H pyridazi n-3-one was reacted to yield the title conmpound as pal e yel |l ow
flakes (yield: 93.0%. Melting point: gg42. 2-242. 3C 1H NVR(400MHz,
DVSO-d6) 3: 0.97(6H, d, J=6.6 Hz), 2.25-2.36 (IH m, 2.83(6H s), 4.07(2H,
d, J=7.3.Hz), 4.30(2H, s), 7.86(2H, d, J=8.3 Hz), 8.14(2H, d, J=8.0 Hz),
8.61(1H, s) IR(KBr) cm1: 2963, 1646, 1606, 1321, 1115, 1069. Mass m-z:

353(M+) Exanpl.e_66 Preparation of

6- (4- bi phenggfrlf)h-lﬁl?lﬂe’@wltpl@@ﬂ’ékyZEaP%ir@ﬁIZim—seONErwms 2006:t86 to

pi per azi nyl neﬁhyl-2-Lsobuty|-.2Fprridazin-3-one 1) Preparation of ethyl
4- (4- bi pheniyllﬁ - SheitHobpcapBernad Zshyatesless f3rdbat anbaltds BELE®W ng t he
procedure o& Exa le 1(3),.  4-acetyl-biphenyl was reacted to yield the
title conpo RYtiRy point! 249.9-252.8CT

'H NMR (400MHz, DMSO-dg)§:
0.95(6H, d, J=6.8 Hz), 2.22-2.35(1H, m), 2.77(3H, s), 3.14 {4H,
br), 3.35(4H, br), 3.88(2H, s), 4.05 (2H, d, J=7.2 Hz), 7.84 (2H,
d, J=8.2 Hz), 8.10(2H, d, J=8.0 Hz), 8.19(1H s).

IR(KBr) cm; 2566, 1653, 1610, 1328, 1125, 1069.

Mass m/z: 408 (MY)

Example 62
Preparation of
' 45N,N—bis(2—hydroxyethyl)aminomethyl—z—isobutylu6—(4—
trifluoromethylphenyl)vZH-pyridazin—B—one
Following the procedure of Example 1(10),
2—isobutyl—4~methanesulfonyloxymethyl~6—(4—
trifluoromethylphenyl)—2H-pyridazin—3-oneenuidiethanolamine

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

79.58) .

'H NMR (400MHz, CDCls)S:
0.98(6H, d, J=6.6 Hz), 2.29-2.40(1H, m), 2.72 (4H, br}, 3. 67 (4H,
t, J=4.2 Hz}, 3.72(2H, s), 4.10(2H, d, J=7.4 Hz}, 7.70(2H,

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

Example 63




colorless flakes (yield: 83.3%. Melting point: 88.0-88.3C IF{$$®%€OR¥B66
CDC13)3: 1.31(6H, t,J=7.1Hz),3.87(2H,s), 4.32(4H, q, 7. 1Hz), 7. 41( 1t M&'E!

J=1,4, 7.2 Hz), 7.48(2H dd, J=7.2, 7.2 Hz) , 7.63(2H d, J=7.0 Hz),
7.%@02H, d, J=8.6 Hz), 8.04(2H, d, -J=8.6 Hz). IR(KBr) cm 1: 3449, 1736,
1680, 1604, 1301, 1244, 1204, 763. 2) Preparation of

6- (4- bi phenyl yl) -4-car boxy-2H pyri dazi 84 3-one Fol | ow ng the procedure of
Exanpl e 1(4), ethyl o 7

4- (4- bi phenyl yl ) - 2- et hoxycar bonyl - 2- hydr oxy- 4- oxobut anoate was reacted to
yield the title conmpound as a yellow crystalline powder (yield: 90.2%.

Mel ting point: 299.7-300.8C 1H NMR(400MHz, DMBSO-d6)8: 7.40(1H t', J=7.4
Hz), 7.49(2H, dd Frpppratipngofiy), 7.74(2H, d,” J=7.2 Hz), 7.82(2H, d, J=8.4
Hz), 8.03(2H, d, J=8.4 Hz), 30 March 2006 87 8.54(1H, s). IR(KBr) cm1:
1753, 1652, 1590,% Thlebisigrhydesyehyp) aparanéthylof2-isobutyl-6- (4-

6- (4- bi phenyl yl) -4- net hoxycar bonyl - 2H pyri dazi n- 3-one Fol | owi ng t he
procedure of ExaﬁﬁP@lfPSYEQt%¥¥EPQﬂMHHeﬁéfpyyidﬁ%inﬂimQVGZH—pyridazin-3-one

was reacted to ield e title conpound as a pale yellow crystalline
powder Xﬂ.ydroc Eorgde P ’ P y y

Following the procedure of Example 4,

4—N,N—bis(2—hydroxyéthy1)aminomethyl—z—iéobutyl—6—(4~

trifluoromethyl—phenyl)—2H~pyfidazin—3uone waé reacted Eo

yield the-title compound as a colorless crystalline powder

(vield: 58.2%).

Melting point: 134.9-135.4%C

'H NMR (400MHz, Dﬁso-dsya:
0.97 (eqd, g, J=6.6Hz),2.25—2.36(1H,m),3.34(4H,br),3.83(4H,
t, U=5.1 Hz), 4.07(24, 4, J=7.0 Hz), 4.46{2H, s]J, "/‘.86-(2H,
d, J=8.2 Hz), 8.13(2H, d, J=8.2 Hz), 8.55(1H, s).

IR{KBr) cm™: 1653, 1605, 1319, 1125, 1069,

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

Example764
Preparation of 4—dimethylaminométhyl—2—isobutyl—6—(4—
trifluoromethylphenyl)-2H-pyridazin-3-dne
-Following the procedure of Examplé 7,
2—isobutyl—4mmethanesulfonyloxymethyl~6—(4—

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

yieldlthe title compound as a yellow oil {yield: 80.7%).




(yield: 90.4% . Melting point: 277.0-277.9C (dec.) 'H NVR(400M+z, CDC13)5
4.01 (3H s) 7.39-7.45 (3H, m), 7.64 (2H, d, J=7.2 Hz), 7.72 @OHMlarch 20 6
J=8.2 Hz), 7.89(2H, d, J=8.0 Hz), 8.42(1H, s), 10.7(1H, s) . IR(KH) cif1l:
295@7 1727, 1671 1594, 1265, 1098, 768. 4) Preparation of '

6- (4- blphenylyl) 2-i sobutyl - 4- met hoxy- car bonyl - 2H pyrlda2|n;3-one
Fol | ow ng the procedure of Exanple 1(6)

6- (4- bi phenyl yl) - 4- met hoxycar bonyl - 2H—p$r|da2|n 3-one was reacted to yield
the title conmpound as yellow crystals (yield: 62.7%. Mlting point:

186. 2-195. 0C-30 March 2006 88 'H NVR(400MHz, CDC13)6: 1.01(6H, d, J=6.8Hz),
2.34-2.45(iH mM, 3.99(3H, s), 4.16(2H, d, J=7.4 Hz), 7.39(1H, tt, J=1.4,

7.4 Hz), 7. AB(EMR(4HEMHk 7CBC1 1§22 Hz) , 7.64(2H, d, 37 0 Hz) , 7.71(2H,
d, 3=8.6 Hz) , 7.89(2H, d, 8 (5 Hz), 8.31(1H, s)., 5) Preparation of

6- (4- bi phenyl y@)gme@ﬁrcbm%e%m@q@tml_ﬂ@o Yii gazbn one ng the
procedure of Exanple 1(7), R Hf‘ bl Bg’(GH 3 f%]l (%id
d, J=1,2 Hz), 4.10(2H, d, J=7.4 Hz), 7.71 (2H, d, J=8.4 Hz},

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

Example 65 .
Preparation of 4-dimethylaminomethyl—2-isobutyi—6*(4—
trifluoromethylphenyl)—2H—pyridazin—3~one

- hydrochloride
Following the procedure of Example 4,
Q—dimethylaminomethyl~2—isobutyl—6~(4—trifluoromethylphenyl
) -2H-pyridazin-3~one was reacted to yield the title compound
as pale yellow flakes (yield: 93,08%) .
Melting point: 242.2-242.3C
'H NMR (400MHz, DMSO-dg}s:
0.97(6H,d,Jﬁ6.6Hz),2.25—2.36(1H,m),2.83(6H,s),4.07(2H,
d, J=7.3 Hz}, 4.30(2H, s), 7.86(2H, d, J=8.3 Hz), 8.14(2H,
d, J=8.0 Hz)}, 8.61 (1H, sj;

IR(KBr}) cm™: 2965, 1646, 1606, 1321, 1115; 1069.

Mass m/z: 353 (M)

Exanmple 66

Preparation of

6~(4—biphenylyl)—4-(4-tert—butoxy—carbonyl—1—




6- (4- bi phenyl yl ) -2-isobutyl -4-nmet hoxycar bonyl - 2H pyri dazi n- 3-qQne was
reacted to yield the title conpound as .a colorless crystallid Mauhe2006
(yighd: 79.29. Melting point: 156.9-157.60C ' H NVR(400MHz, CDCL13) 6:

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=7.0 Hz), 7.74(2H,
d, J=8.4 Hz), 7.95(2H, d, J=8.4 Hz), 8673(1H, s), 14.22(1H, s). |R(KBr)
cm- 2963, 1749, 1631, 1565, 1470, 735. 6) Preparation of

6- (4- bi phenyl yl ) - 4- hydr oxynet hyl - 2-i sobutyl -2H pyri dazi n-3-one Fol | owi ng
the procedure of Exanple 1(8), 30 March 2006 89

6- (4- bi phenyl yl ) - 4-car boxy-2-i sobutyl -2H pyri dazi n-3-one was reacted to
yield the title dORSERIES) BeWpYY 2 daobytyyrdiweyr i aw-3-Mekt i ng poi nt :

146. 4- 147. 50C \ H NVR(400Mf, CDC13)S: 1.01 (6H, d, J=6.8 Hz) , 2.32-2.43
(1H ) , 3TAF(HITRtiop=gioetbyl * 4. 11(2H, d., J=7.4 Hz) , 4. 74(2H, dd,
J=1.2, 6.2 Hz) 9 (1H, =7.3Hz), 7.48(2H, dd, J=7.4, 7.4Hz),
7.64(2H, ‘d, Jz‘.@%&ﬁ*{e .Wé%zil,'e‘ﬁ*?oxﬁz_%féo —27hydr oy ~4-  J=1.2 Hz),
7.9002H  dy s fd f |

Following the procedure of Exam@le 1(3),
4facetyl—biphenyl was ‘reacted to.yield.the title compound as.
colorless flakeé {yield: 83.3%). -

Melting point: 88.,0-88.3C

'H NMR (400MHz, CDCls)5:
1.31(6H, t, J=7.1Hz),3.87(2H, s), 4.32(4H, q, 7.1 Hz), 7.41 (1H,
tE, J=1.4, 7.2Hz), 7.48(2H, dd, J=7.2, 7.234.12), 7.63{2H, d,
J=7.0 Hz), 7.70(2H, d, J=8.6 Hz), 8.04(2H, d, J=8.6 Hz}.

IR(KBr) cm™: 3449, 1736, 1680, 1604, 1301, 1244, 1204, 763.

2) Preparation of

6-[4—biphenylyl)-4—carboxy—ZH-pyridazin-3—one

Following the procedure of Example 1(4}, ethyl

l4—(4—biphenylyl)—2—ethoxycarbonyl—2—hydroxy—4-oxobutaﬁoate
was reacted to yield the title compound as a yéllow crystalline
powder (yield: 90.2%).
Melting point: 299.7-300.8C
"H NMR(400MHz, DMSO-de)8:

7.46(1H,1: J=7.4 Hz), 7.49(2H, dd, J=7.4, 7.4Hz), 7.74(2H,

d, 0=7.2 Hz), 7.82(2H, d, J=8.4 Hz), 8.03(2H, d, J=8.4 Hz},




IR(KBr) cm': 3431, 2961, 1647, 1596, 1077, 769. 7) Preparation of

6- (4- bi phenyl yl ) - 2-i sobut yI - 4- net hane- sul f onyl oxynet hyl 30 March 2006
-2H-pyridazin-3-one Fol |l owing the procedure of Exanple 1(9),

6- (4- bi phenyl yl ) - 4- hydt oxynet hyl - 2-i sobut yl - 2H pyri dazi n-3- one was reacted
to yield the title conpound as a colorless crystalline powder (yield:
79.3% . Melting point: 121.3-122.0C ' H HNVR(400MHz, CDC13)S: 1.01(6H, d,
J=6.8Hz), 2.33-2.42(1H m, 3.18(3H, s), 4.12(2H, d, J=7.4 Hz), 5.30(2H, d,
J=1.2 Hz), 7.39(1H, t, J=7.4 Hz), 7.48(2H, dd, J=7.6 Hz),'7.64(2H, d,
J=7.4 .Hz), 7.71(2H, d, 30 March 2006 90 J=8.4 Hz), 7.85-7.91(3H m.- :

| R(CKBr) cm1: 2964, 1658, 1610, 1354, 1165, 874, 529 8) Preparatlon of

- 6-(4- blphennyB)5ﬂéﬂﬂ Bért - but oxy- car bonyl -1

plpera2|nyl)nethyl 2- |sobutyl 2H pyri dazin-3-one Follow ng the procedure
of Exanple IRIBPEr) cm™: 1753, 1652, 1590, 1446, 1201, 768.
6- (4- bi phenyl yl)-2-isobutyl -4-mnmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one
and tert-butyl 1-pipeazinecarboxylate were reacted to yield the title

conpound as el |l ow oj | ield: 87.79%.
P 3? ¥reparat10n %% , &

6—(4~biphenylyl)~4-methoxycarbonyl~2H-pyridazin~3—one
Following the procedure of Example 1{5),
6-(4—biphenylyl)-4-carboxyu2H—pyridazin—3—one‘was reacted to
yield the title compound as a pale yellow crystalline powder
(yield: 90.4%).
Melting point: 277.0-277.9C (dec.)
‘H NMR (400MHz, CDC13)8:
4.01(3H,s},7.39—7.45(3H,m),7.64(2H,d,J=7;2H2),7.72(2&,

d, J=8.2 Hz), 7.89(2H, d, J=8.0 Hz), 8.42 (1H, s}, 10.7(1H,

s).

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

A4) Pfeparation of
Ev(4—biphenylyl)h2-isobutyl—4—methoxy—carbonyl—ZH;
pyrida;in—3~bne
Following the procedure of ExXample 1(6),
6—(4—biphenylyl)—4—methoxycarbonyl—2H—pyridazin—3—one was

¥reacted to yield the title compound as yellow crystals (yield:

62.7%) .

Melting point: 186.2-195.0%C




Hz), 1.47(9H, s), 2.30-2.43(1H m,

'H NVR(400MHz, CDC13)S: 1.00(6H, d, J=6.6Hz),

2.54(4H, t, J=4.9 Hz), 3.51(4H, t, J=4.9 Hz), 3.60(2H, d, J=138 March 2006
4.10(2H, d, J=7.4 Hz) , 7.38 (1H, tt, J=1.4, 7.2 Hz) , 7.47(2H dd, J=7.4,
7.4(HB), 7.64(2H d, J=7.0 Hz), 7.70(2H, d, J=8.6 Hz), 7.85-7.92(3H, m.

Exanpl €. 67 Preparation of

6- (4- bi phenyl yl)-2-isobutyl -4-(1-pi peragi nyl)nethyl- 2H pyridazi n-3-one

di hydrochl ori de Followi ng the procedure of Exanple 2, :

6- (4- bi phenyl yl)-4-(4-tert-butoxycarbonyl -I-pi perazinyl)-

met hyl - 2-i sobutyl - 2H pyri dazi n- 3-one was reacted to yield the. 30 March

2006 91 title conpound as a colorless crystalline powder (yield: 51.5%.

Mel ting poi M :MERELMERS. ODCL ;) Bk NVR(400MHz, DMVBO- d6)5: 0.97(6H, d, J=6.8

Hz), 2.25-2.36(1H, in), 3.19(4H, br), 3.34(4H t, J=5.1 Hz), 3.98(2H, s),

4.05(2H, d, J=.0L 4§} d, JFEES(HH, 2.3412743 (Hd) m) 7349% 23, <bd,4 %28, 7.7 Hz),

7.71(2H, d, J=7.8 Hz), 7.79(2H, d, J=8.3 Hz), 7.99(2H, d, J=8.3 Hz),

8.29(1H, s). IRKBr)4H8mi17.3853H, 1804=11446,4Hzl, 7.NRISHMdzl, #0201 )
7.2Hz), 7.64(2H, d, 9=7.0Hz), 7.71(2H, d, J=8.6 Hz), 7.89(2H,

d, JéS.G Hz), 8.31(1H, s).

" 5) Preparation of
6—(4—biphenylyl)*4~carboxy-2-isobutyl~2H—pyridazin—5»
. one
Foilowing the procedure of Example 1{7),
6—(4¥biphenylyl)—2~isobutyl-4—methoxycarbonyl—2H—pyridazin—
3-cne was reacted to yvield the title compound as a colorless
crystalline powder (yield: 72.2%).
Melting point: 156.9-157.6C
'H NMR (400MHz, CDCls)8:
1.04(6H,d,J=6.6Hz),2.36—2.46(1H,m)4.24(2H,d,J=7.4Hz),
7.41(1H, t, J=7.4Hz), 7.49(2H, dd, J=7.4, 7.4 Hz), 7.65(2H,
d, J=7.0 Hz), 7.74(éH, d, J=8.4 Hz), 7.95{2H, 4, J=8.4 Hz),
8.73(1H, s), 14.22(1H, s).

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

6} Preparation of
6= (4-biphenylyl)-4-hydroxymethyl-2-isobutyl-2H-
pyridazin-3-one

Following the procedure of Example 1(8),




Exanpl e 68 Preparation of

6- (4- bi phenyl yl ) - 2-i sobut yl - 4- (4- net hyl - | - pi per azi nyl 30 March 2006
) met hyl - 2H pyri dazi n- 3-one Fol | owi ng 'the procedure of Exanple 1(10),

6- (4-bi phenyl yl') - 2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one
and 1-met hyl pi perazirie were reacted to yield the title conpound as a
yellow oil (yield: 68.2%. 1H NVR(400liz, CDC13)5: 1.00(6H, d, J=6.6 Hz),
2.30-2.43(1H, m, 2.34(3H, s), 2.55(4H, br), 2.65(4H, br), 3.61(2H, d,
J=1.2 Hz), 4.10(2H, d, j=7.2 Hz), 7.38 (1H, t, J=7.3 Hz), 7.47 (2H dd,
J=7.5, 7.5 Hz), 7.64(2H, d, J=7.2 Hz), 7.70(2H, d, J=8.4 Hz), 7.84(1H, 30"
March 2006 92 s), 7.90(2H, d, J=8.4 Hz). Exanple 69 ' Preparation of

6- (4- bi phengty4ybReliantily H44cfAsdmripHisbbptper 22ipW i dazin-3-one

) met hyl - 2H pyri dazi n- 3-one di hydrochl ori de Foll owi ng the procedure of
Exanpl e 4, w&s (eeabitpHeryyyé)d 2hisuleydomboirhdnes By rePsHEI @2 MY § MEL hy
1- 2H pyri dazi n-3-one was reacted to yield the title conpound as a
col orl ess ctysé¥ldine powder (yield: 69.9%. Melting point: 262.2-263.6C 1H
NVR(400MHz, DMSO- d6) 5:
Melting point: 146.4-147,5C
*H NMR (400MHz, CDCls)$:
1.01(6H, d, J=6.8 Hz), 2.32~-2.43 (14, 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(HL
t, J=7.3Hz), 7.48(2H, dd, J=7.4, 7.4 Hz), 7.64(2H, 4, J=7.0
Hz}, ?.70(2H, d, J=8.6 Hz), 7.74(1H, t, J=1,2 Hz), 7.90 (2H,
d, J=8.6 Hz).

IR{KBr) cm™®: 3431, 2961, 1647, 1596, 1077, 769.

7) ?reparation of
6—(4—biphenylyl)~2—isqbu£yl—4~methanewsulfonyloxymethyl
-2H-pyridazin-3-one ‘

Following the procedure of Example 1(9),
6—(4—biphenylyl)—4—hydroxymethyl—Z-isobutyl—2H—pyridazin—3—
‘one was reacted to yield the title compound as a colorless
crystalliné powder (yield: 75.3%). -

Melting point: 121.3-122.0C

H NMR (400MHz, CDCLs)S:
1.01(6H,d,J=§.8Hz),2.33~2.42(1H,m),3.18(3H,s),4.12(2H,
d, J=7.4 Hz), 5.30(2H, d, J=1.2 Hz), 7.39(1H, t, J=7.4 Hz},

7.48(2H, dd, J=7.6 Hz), 7.64(2H, d, J=7.4 Hz), 7.71(2H, d,




0.97(6H, d, J=6.6 Hz), 2.26-2.35(IH m, 2.77(3H, s), 3.10(4H R#R
3.34(4H, br), 3.85(2H, s), 4.04(2H d, J=7.1 Hz) 7.39(1H t,30Mdrgh2006
7.49(2H, dd, J=8.0, 8.0 Hz), 7.71(2H, d, J=8.0 Hz), 7.78(2H, d, J=8.3 Hz),
7. &9(2H d, J=8,3 Hz), 8.13(1H, s). IR(KBr) cul 1: 1652 1607, 1465, 1050.
Mass m z: 416(N%) Exanple 70 Preparation of
6- (4- bi phenyl yl ) -4-N, N-bi s(2- hydr oxy-ethyl)
am nonet hyl - 2-i sobut yl - 2H pyri dazi n-3-one Fol |l owi ng the pr.ocedure of
Exanpl e 1(10), 30 March 2006 93 A
6- (4- bi phenyl yl)-2-isobutyl - 4- net 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 yell ow
oi | (yi el d: 6214944 Hzbl, NVR(x:0OMz 3pCRG1L3) S: 0. 99(611, d, J=6.6 Hz),
2.30-2.43(111, m, 2.73(4H, t, J=4.8 Hz), 3.67(4H, t, J=4.8 Hz), 3. 73(2H
s), . 4. 12(2HIRdKBﬂhimﬂl H964,7188¢111610a, 1B5A,21H85, §747 {22H, dd, J=7. 2,
7.2 Hz), 7.63(211, d, J=7.4 Hz), 7.68(211, d J=8.2 Hz), 7. 79(111 s),
7.89(211, d, J=8.2 Hz) Exanple 71 Preparation of
6- (4- blphenglyl) 4- N, N- bi s(2- hydr oxy- et hyl)
Preparatlon of
6~ (4-biphenylyl) -4~ (4-tert-butoxy-carbonyl-1-
piperézinyl)methyl42~isobuty1-2H—pyridazinh3—one
- Following the procedure of Example 1(101,
§-(4—biphenylyl)—2—isobutyl-4—methanesulfonyloxymethyl—zH—
. pyridazin-3-one and tert-butyl l-pipeazinecarboxylate were
. regcted to yield the title compound as a yellow oil (yield:
87.7%) .
*H NMR (400MHz, CDCls)$§:
1.00(6H,d,J=6.6Hz),1.47(9H,s),2.30-2.43{1H,m),2.54(4ﬁ,
t, J=4.9 Hz), 3.51(4H, t, J=4.9 Hz), 3.60(2H, d, J=1.4 Hz),
4.10(2H, 4, J=7.4 Hz), 7.38(1H, tt, J=1.4, T7.2Hz), 7.47(2H,
dd, J=7.4, 7.4 Hz), 7.64(2H, 4, J=7.0Hz), 7.70(2H, d, J=8.6

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

Example 67
Preparation of
6-{4—biphenylyl)—2~isobutyl~4-(1—piperazinyl)méthyl~
2H~pyridazin—3~one dihydrochloride
Following the procedure of Example 2,
6—(4—biphenylyl)~4—(4-tert-bufoxycarbonyl-l—piperazinyl)~

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




am nonet hyl - 2-i sobutyl - 2H pyri dazi n-3-one hydrochl ori de Foll ow ng the
procedure of Exanple 4, -~ 30 March 2006
6- (4- bi phenyl yl)-4-N, N-bi s(2- hydroxyet hyl)am nonet hyl -

|sd5wtyl 2H- pyridazi n- 3-one was reacted to yield the t|tIe conmpound as a
colorless crystalline powder (yield: 63.90). Mlting point: 218.3-218.60C
111 NWVR(400MHz, DMSO-d6)S: 0.98(6H, d, 94 6.8 Hz), 2.26-2.37(IH m,

3.36(4H, t, J=5.1 Hz), 3.85(411, t, J=5.1 Hz), 4.08(211, d, J=7.3 Hz),
4.48(211, s), 7.40(111, tt, J=1.2, 7.3 Hz), 7.49(211, dd, J=7.3 Hz), 7.72
(2H, dd, J=1.2, 7.3 Hz), 7.81(2H, d, J=8.3 Hz), 8.01(211, 30 March 2006 94
d, J=8.3 Hz), 8. 52(1H, s). IR(KBr) cm1: 1654, 1607, 1053, 847, 769. mz
(EI) . 403 (CWF1H20?mFBwH§pI8@ EZCOFmeb%satqmtaﬂllne powder (yield:
6-(4-b|phen%IyI - 4- di met hyl am no- net hyl - 2-i sobut yl - - pyridazin- 3- one
Fol | owi ng t Fbeedure of Exanple 7,

6- (4- bi phen% gl) 2-1sobutyl - 4- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one
was react ed®Bot{REIRPIHHe Ri26|. B-22¥06nd as a yellow oil (yield: 87.7%. 'H

NVR( 400M+z, , CDC13) 6:
» H NMR 400MHZ, IMSO~dg) 6

0.97(6H, d, J=6.8 Hz), 2.25-2.36(1H, m), 3.19(4H, br),
3.34(4H, t, J=5.1 Hz),-3;98(2H, s}, 4.05(2H, 4, J=7.1 Hz),
7.39(1H, t, 3=7.3 Hz), 7.49(2H, dd, J=7.7, 7.7 Hz), 7.71(2H,
' d, 3=7.8 Hz), 7.79(2H, d, J=8.3 Hz), 7.99 (2H, d, J=8.3 Hz),
8.29(1H, s). ' '
IR (KBr) cm™: 1653, 1604, 1446, 771.

Mass m/z: 402 (M%)

Example 68
Preparation of
6-{4-biphenylyl)-2-isobutyl-4- (4-methyl- l-plperaZLnyl
)methyl 2H-pyridazin-3-one
Following the procedure of Exaﬁple 1¢(10),
6—(4~biphenylyl)—2-isobutyl-4;methanesulfonyloxymethyl—ZH—
pyridazin-3-one and l-methylpiperazine were reacted to vield
the title compound as a yellow oil (yiéld: 68.2%).
'H NMR (400MHz, CDCls)8$:
1.00(6H, d, J=6.6 Hz), 2.30-2.43(1H, m), 2.34(3H, s},
2.55(43, br), 2.65(4H, br}, 3.61(2H, d, J=1.2 Hz}, 4.10(2H,
d, 0=7.2 Hz), 7.38(1H, t, J=7.3 Hz), 7.47 (24, dd, J=7.5, 7.5

Hz), 7.64(2H, d, J=7.2 Hz), 7.70(2H, d, J=8.4 Hz), 7.84(1H,




1.00(6H, d, J=6.6 Hz), 2.36(6H, s), 2.29-2.43(1H, m, 3.52(2H, d, J=1.0
Hz), 4.10(2H, d, J=7.2 Hz), 7.37(1H, t, J=7.4 Hz), 7.46(2H, dd0 Njargh2008 4
Hz)) 7.63(2H, d, J=7.2 Hz), 7.68(2H, d, J=8.4 Hz), 7.85(1H, s), 7.92(2H,

d, J 8.4 Hz). Exarrple 73 Preparation of

6- (4 bi phenyl yl ) - 4- di net hyl am no- met hyl - 2- i sobutyl - pyridazi n- 3-one
hydr ochl ori de Foll owi ng-the procedure gf Exanple 4,

6- ( 4- bi phenyl yl) - 4- di met hyl ami nonet hyl - 2-i sobut yl -2H 30 March 2006 95
pyridazin-3-one was reacted to.yield the title corrpound as colorless
flakes (yield: 58. 20/() Melting point: 243.9-244.1E 'H NVR(400MHz,
DV8O-d,)S: 0.98(6H, d, J=6.6 Hz), 2.26-2.37(1H nm, 2.83(6H, s), 4.03(2H,
d, J=7.1 Hz), s4,30¢22{2Hs)d, 7T‘§9€11H12)tt J=1.2, 7.3 Hz), 7.49(211, dd,
J=7.3, 7.3 Hz), 7.72(211, dd, J=1.2, 7.1 Hz), 7.81(211, d, J=8.8 Hz),
8.02(211, d, J=8.6 Hz), 8.57(111, s) |R(KBr) cm-: 1647, 1604, 1460, 14009,
1052. .Mass mz: 361(M) Exanple 74 -Preparation of
Example 69
Preparation of
6-(4-biphenylyl)-2-isobutyl~4- {4-methyl-l-piperazinyl
jmethyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6~(4-biphenylyl)-2~isobutyl-4-(4-methyl-1l-piperazinyl)methy
1-2H-pyridazin—3—oné was reacted to yield the title compound
as a colorless crystalline powder (yield: 69,9%) .
Melting point: 262.2-263.6C |
'H NMR (400MHz, DMSO-dg)8:
0.97(6H, d, J=6.6 Hz}, 2.26-2.35(1H, m), 2.77(3H, s},
3.10(4H, br}, 3.34(4H, bx), 3.85(2H, s), 4.04(2H, 4, J=7.1
Hz), 7.35(1H, t, J=7.6 Hz), 7.49(2H, dd, J=8.0, 8.0 Hz),
7.71(2H, d, J=8.0 Hz), 7.78{2H, d, J=8.3 Hz), 7.8%(2H, 4,
J=8.3 Hz), 8.13(1H, s).
R(KBr) cm™: 1652, 1607, 1465, 1050,

Mass m/z: 416 (M")

Exanmple 70
| Preparation of-
6— (4-biphenylyl)-4-N,N-bis (2-hydroxy-ethyl)
aminomethyl~2—isobutyl~2H~pyridazin—3—one

Following the procedure of Example 1(10),




4- (4-tert-butoxycarbonyl -1 -pi perazinyl) net hyl -6-(3-

chl or o- 4- met hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 3- one FoIIomﬁﬁﬂ'W%@“‘zooe,
procedure of Exanple 1(10), 6-(3-chloro-4-nethoxyphenyl)-2-isobutyl-4-
methanesul f onyl oxy- net hyl - 211- pyri dazi n-3-one and tert-butyl

1- pi per azi ne-carboxyl ate were reacted to yield the title conpound as a
yellow oil (yield: 89.0%. 2H NVR(400Ma, CDC13)5: 0.98(611, d, J=6.8 Hz),
1.47(911, s), 2.27-2.40(1H, in), 2.52(411, t, J=4.9 Hz), 3.50(4H, t, J=5.0
Hz), 3:57(2H, d, J=1.4 Hz), 3.96(311, s), 4.07(2H, d, J=7.2 Hz), 7.00(111,
d, 30 March 2006 96 J=8.6 Hz), 7.66(].H, dd, J=2.4, 8.6 Hz), 7.74(1H, t,
J=1.3 FE)’67'§gélH’ d, J:2.4_FE%. Exanpl e 75 Preparation of

6- ( 3- chl or 082! At RGPSy M2 25pR ¥k A-ethenesnl fonyloxymethyl-2H-

"pi perazi nyl)net hyl -2 ri dazi n-3-one _di hydrochloride Follow ng the
Brgcedureyo YE&%%%&Qgéggée and dlethanolaming were reacted to vield the

4-(4-tert-byt carbonyl - | - pi per azi nyl,).met hyl - 6-( 3-chl oro-4 :
-nethoxy-ph§ﬁ§r§~ﬁyﬁﬁﬁ%ﬁkﬁﬁ-QkﬁﬁgﬁTﬁé?i {32 h@‘ “$¥acted to yield the

t2|o§aI ggg??@%ﬁﬁ&?ﬁ%&ﬁmﬁﬁgc}(&%d 0.785(2?& d!VElJtzles.ng Egl) ,nt ) 20- 2. 34( 1H,
M, 3.14(4H Bf)og(em, 4, J=6.6 Hz), 2.30-2.43(1H, m), 2.73(4H, t, J=4.8
| Hz), 3.67(4H, t, J=4.8 Hz), 3.73(2H, s), 4.12(2H, d, 3=7.4
Hz), 7.38(1H, t, d=7.2 Hz}, 7.47(2H, dd, J=7.2, 7.2 Hz),
7.63(2H, d, J=7.4 Hz), 7.68(2H, d, J=8.2 Hz), 7.79(1H, s},

7.89(2H, 4, J=8.2 Hz).

Example 71
Preparation of
6—(4-biphenylyl)-4—N,N—bis(2—hyd£oxy—ethyl)
aminomethyl~2-isobutyl-2H-pyridazin-3-one
Ahydrochloride
Following the procedure of_Example 4,
6—{4—5iphenylyl)—4—N,N—bis(2—hydroxyethyl)aminomethyl—z—
isobuty1—2H—pyridqzin-3~one was reacted to yield the title

compound as a ‘colorless crystalline powder (yield: 63.9%1.

Melting point: 218.3-218.6%C

'H NMR (400MHz, DMSO-dg)5:
0.98(6H, d, J=6.8 Hz), 2.26-2.37(1H, m), 3.36(4H, t, J=5.1
Hz), 3.85{4H; t, J=5.1 Hz), 4.08(2H, ¢, J=7.3 Hz), 4.48(2H,

s), 7.40(1H, tt, J=1.2, 7.3 Hz), 7.49(2H, dd, J=7.3 Hz),

7.72(2H, dd, q=l.2, 7.3 Hz), 7.81(2H,cL-dﬁ8.3]Hz), 8.01(2H,




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, 8.6 Hz), 7.91(1H, d, J=2.4 Hz) 30Maehi2Q06
S) . IR(KBr) cm1l : 1654, 1608, 1507, 1289, 1065. Mass m z: 390( Mt),
39&(@#). Exanpl e 76 - Preparation of

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

- pi per azi nyl ) met hyl - 2H pyri dazi n- 3- oneggFol | owi ng the procedure of Exanple
1(10), 30 March 2006 97 6-(3-chl oro-4-net hoxyphenyl)-2-i sobutyl -

met hanesul f onyl oxy- et hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were
reacted to yield the title conpound as a yellowoil (yield: 76.1%. 'H
NVR(400MHz, CDC13)8: 0.98(6H, d; J=6.6 Hz), 2.28-2.40(1H, m, 2.33(3H s),
2. 53(4H, br) P. 63848, Hpi ) , 8 BBMHHs)d, J=1:2 Hz), 3.96(3H, s),4.06(2H d,
J=7.2 Hz), 7.01(1H d, J=8.6 Hz), 767(1H dd, J=2.2, 8.6 Hz), 7.72(1H,
s), 7. 86(1HIR6KBQ3—ZHTQ Hz%554Exéﬁ917e Y953 Préckar A6Pon of ‘ '

6- (3-chl oro-4- nethoxyphenyl) 2-1sobutyl -4-(4-net hyl -

- pi per azi ny™ AEE Y1 -3 MyTHAzi n- 3- one dihydrochloride

Example 72
Preparatibn of
6-{4-biphenylyl) -4-dimethylamino-methyl-2-isobutyl-2H
-pyridazin-3-one |
Eollowing the procedure of Example 7,
6~ {4-biphenylyl) -2-isobutyl-4-methanesulfonyloxymethyl-2H-
pyridézinHB—one was reacted to yield the title compound as a
vellow oil {yield: 87.7%).
'H NMR (400MHz, CDCl,}5:
1.00(6H, d, J=6.6 Hz), 2.36(6H, s), 2.29-2.43(1H, m)},
3.52(2H, d, J=1.0 Hz), 4.10(2H, d, J=7.2 Hz), 7.37{(1H, t,
J=7.4 Hz), 7.46(2H, dd, J=7.4, 7.4 Hz), 7.63(2H, 4, J=7.2
Hz), 7.68(2H, 4, J=8.4 Hz), 7.85{(1H, s), 7.92(2H, d, J=8.4

H=z) .

Example 73
Preparation of
6- (4-biphenylyl}-4-dimethylamino-methyl-2-isobutyl-2H
—pyridaziﬁ—B—one hydrochloride
Following-the procedure of Example 4,

6= (4-biphenylyl) ~4-dimethylaminomethyl-2-isobutyl-2H~




Fol |l owi ng the procedure of Exanple 4,

6- (3- chl or o- 4- met hoxyphenyl ) - 2-i sobut yl - 4- (4- et hyl - | - 30 March 2006
pi perazi nyl ) met hyl - 2H-pyri dazi n-3-one was reacted to yield the title
conpound as a colorless crystalline powder (yield: 67.5%. Mlting point:
235.8-236. 7C 1H NVR(400MHz, DMSO d6)8: 0.94(6H, d, J=6.6 Hz),
2.25-2.32(1H, m, 2.77(3H, s), 3.15(4Hs br), 3.36(4H, br), 3.88(2H, s),
3.93(3H, s), 4.01(2H, d, J=7.0 Hz), -7.26(1H, d, J=8.6 Hz), 7.83(1H, dd, 30
March 2006 98 J=2.2, 8.6 Hz), 7.91(111, d, J=2.2 Hz), 8.12(111, s).

IR(KBr) cm1: 1653, 1608, 1507, 1289, 1064. Mass m z: 404(M'), 406(M).
Exanpl e 78 Preparation of _ , :

4- N, N- bi s( 2P¥ydrzyRTAydnamasorepryed 6-q Jrisikdotbestitle compound as

met hoxyphenyl )l 2-isobutyl -211-pyridazi n-3-one Followi ng the procedure of
Exanpl e 1( 180 28135 chtafias 4vietdoxSpiidnyl ) - 2-i sobut yl - 4- :
nmet hanesul f g%oxg- nmet hyl - 2H pyri dazi n- 3-one and di et hanol am ne were
reacted to &g U HROAE ) 480fpdttdl s a yellow oil (yield: 79.6%. 1H
\I;IE/E( gOOM—Iz, 1%3()4%01\1%2?6 gé—lé_c?s,)a\:l 6.6 Hz), 2.28-2.39(1H, nm), 2.71 (411, t,

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

- 4.03(2H, d, 9=7.1 Hz), 4.30(2H, 5), 7.39(1H, tt, J=1.2, 7.3
'Hz), 7.49(2H, dd, 9=7.3, 7.3 Hz), 7.72(2H, 4d, 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) cm™: 1647, 1604, 1460, 1409, 1052.

.Mass m/z: 361 (MY)

Example 74
Preparation of
4-(4-tert-butoxycarbonyl-l-piperazinyl)methyl—-6~ (3-
chloro—4—m¢thoxyphenyl)—2~isobutylf2H;pyridazin—3ﬂone
Following the procedurg of Example 1(10),
6—(3-chloro-4-methoxyphenyl)-2-isobutyl-4-
methanesulfonyloxy-methyl—2H~pyridazin~3—oné an& tert-butyl -
l-piperazine-carboxylate were reacted to yield the title
compound as a yellow oil (yield} 89.0%) .
H NMR (400MHz, CDC1:)3:
0.98(6H, d, J=6.8 Hz), 1.47(9H, s), 2.27-2.40(1H, m),
2.52(4H, t, J=4.9 Hz), 3.50{4H, t, J=5.0 Hz), 3:57(2H, 4,

J=1.4 Hz), 3.96(3H, s), 4.07(2H, d, J=7.2 Hz), 7.00(1H, 4,




Hz), 3.65(4H, t, J=4.9 Hz), 3.70(2H, s), 3.94(3H, s), 4.07(2H, d, J=7.4
'Hz), 6.98(111, d, J=8.8 Hz), 7.68(111, dd, J=1.8, 8.7 Hz), 7.32(Matchs2Q06
7.85(111, d, J=2.1 Hz). Exanple 79 Preparation of

- N, & bi s(2- hydr oxyet hyl ) ami nonet hyl - 6- ( 3- chl or o- 4- .

met hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 3-one hydrochl ori de Fol | owi ng the
procedure of Exanple 4, 30 March 2006 &9
4- N, N- bi s(2- hydroxyet hyl ) am nomet hyl - 6- ( 3-chl or o- 4-

met hoxyphenyl ) - 2-i sobut yl - 2H pyri dazi n- 3-one was reacted to yield the
title conpound as a colorless crystalline powder (yield: 60.1%. Melting
point: 153.0-153.5 C 'H NVR(400MHz, DWVSO d6)5: 0.95(6H, d, J=6.6 Hz),
2.23-2.34(1H, JmB. 63H3U( 4H,6&(1H)=8d1 J+¥)4, 3.8304H 1. 74J(=151 1tHZdr¢133 94( 3H,
s), 4.04(2H d, J=7.1 Hz) , 4.44 (2H, s), 7.28 (1H d, J=8.8 Hz), 7.85

(1H, dd, J=2.&2),87686dH, 7,9HELHL Hz) J=2.4 Hz), 8. 45(1H s). IR(KBr) cm 1:

1652, 1607, 1508, 1421, 1293, 1062. Mass niz: 391(M -H20) Exanple 80
Preparation of 6-(3-chl oro-4-nmet hoxyphenyl) - 4-di et hyl am nonet hyl -

Example 75
Preparation of
6—(3~chloro-4—methoxyphenyl}-2—isobutyl~4—(l-
piperazinyl)methyl-2H-pyridazin-3—one dihydrochloride
Following the procedure of Example 2,
4—(4—tert—butoxycarbonyl-l—piperazinyl)methyl—G—(3—chloro—4
—methoxy~phenyl)—2—isobutyl—ZH—pyridazin—3-one was reacted
to yield the title compound as a white solid (yield: 70.2%).
Melting point: 203.6-204.5C
'H NMR (400MHz, DMSO-dg)d:
0.95{63, 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, d48, J=2.4, 8.6 Hz), 7.91(1H,
d, J=2.4 Hz), 8.19(1H, s). .
IR(KBr)lcm'1 : 1654, i608, 1507, 1288, 1065,

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

Example 76
Preparation of
6~ (3-chloro-4-methoxyphenyl) -2-isobutyl-4- (4-methyl-1
—-piperazinyl)methyl-2H-pyridazin~3-one

Following the procedure of Example 1(10),

H
i
H
i



i sobutyl -2H pyridazin-3-one Follow ng the procedure of Exanple 7,
6- ( 3- chl or o- 4- net hoxyphenyl ) - 2-i sobut yl - 4- 30 March 2006
mat_hqnesul f onyl oxymet hyl - 2H pyri dazi n-3-one was reacted to yield the title
cortpound as a yellow oil (yield: 84.8%. 'H NVR(400MHz, CDC13)6: 0.98(6H,
d, J=6.6 Hz), 2.31-2.39(1H, nm), 2.35(6H, s), 3.50(2H, s), 3.95(3H 5s), :
4.07(2H, d, J=7.2 Hz), 6.99(1H, d, J=8y6 Hz), 7.70(1H, dd, J=1.4, 8.6 Hz),
7.88(1H, d, J=1.4 30 March 2006 100 Hz) . Exanple 81 Preparation of
6- ( 3- chl or 0-4- net hoxyphenyl ) - 4- di net hyl am nonet hyl - 2-
i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Foll owi ng the procedure of
Exanpl e 4, 6-(3-chloro-4-nmethoxyphenyl)-4-di net hyl am nonet hyl - 2-
i sobut yl - 2H {3 TdELine-3-pashaagrhenctled -tisopeyt-4he title conpound as a
white solid (yield: 69.4%. Melting point: 213.6-214.3C 1H NVR(400MHz,
DVSO- d6) S: e OsmBisulfonytexg-reihy D 2oy r3datHi-djoneg 88 6H, "s), 3. 94(3H,
s), 4.04(2H, d, J=7.iHz), 4.27(2H s), 7.28(1H d, J=8.8 Hz), 7.87(1H, dd,
J=2.2, 8.8 VActhwlpdpemazine pexepreapted §oggielld, thy title compound as ‘
a yellow oll (yield: 76.1%). 7
Y NMR(400MHz, CDClLs)b:

0.98(6H, d, J=6.6 Hz), 2.28-2.40(1H, m), 2.33(3H, s),

2.53(4H, br), 2.63(4H, br), 3.58(2H, 4, J=1.2 ”Hz), 3.96(3H,

s}, 4.06(2H, d, J=7.2 Hz}, 7.01(1H, d, J28.6’Hz), 7.67(1H,

dd, J=2.2, 8.6 Hz), 7.72(1H, s), 7.86(1H, d, J=2.2 Hz) .

Example 77
Preparation of
'6—(3-chloro—4—methoxyphenyl)—2~isobutyl-4—(4—methyl—1
-piperazinyl)methyl-2H-pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
6—(3—éhloro~§—methoxyphenyl)—2—isobutyl—4—(4-methyl—1—
piperazinyl)methyl—2H—pyridazin—3—one was reacted to vield
the title compound as a colorless crystalline powder (yield:
67.5%).
Melting point: 235.8-236.7C
'H NMR(400MHz, DMSO-dg)d:
0.94(6H, d, J=6.6 Hz), 2.25-2.32(1H, m), 2.77(3H, s),
- 3.15(4H, br), 3.36(4H, br), 3.88(2H, s), 3.93(3H, s),

4.01(2H, d, J=7.0 Hz), 7.26(1H, 4, J=8.6 Hz}, 7.83(1H, dd,

i



|R(KBr) cm 1: 1652, 1608, 1508, 1289, 1064. WMass mflz: 349(M+), 351( M

Exarrpl e 82 Preparation of 30 March 2006
(4rfluoro 3- et hyl phenyl ') -2-isobutyl -4-(4-methyl -i -

plpera2|nyl)nethyl 2H-pyridazi n-3-one 1) Preparation of ethyl

2- et hoxycar bonyl - 4- (4-f1 uor o- 3- net hyl phenyl ) - 2: hydroxy 30 March 2006 101

4- oxobut anoate. Fol |l owi ng the procedurggof Exanple 1(3),

5-acetyl -2-fluorotoluene was reacted to yield the title conpound as pale

yellow prisms (yield: 95.9%. 1H NVR(400MHz, CDC13)S: 1.30(6H, t, J=7.1

Hz), 2.33(3H, d, J=1.7 Hz), 3.79(2H, s), 4.29(1H, s), 4.31(4H, g, J=7.1

Hz), 7.08(1H, dd, J=8.8, 8.8 Hz), 7.78-7.85(2H, m. 2) Preparation of

4- car boxy- 6- (4T='f3 1Por 6~ 8- Hel hyT pheli,) 4, 28Fpy? i Bilzi r8.32dn#, Fe} L owi ng the

procedure of Exanple 1(4) et hyl

2- ethoxycarEBﬁ%ﬁIM-QM-flh%ﬁb 36@8t hypPheryad2, 21A%dr oxy- 4- oxo- but anoat e was

reacted to |eId the title compound as a pale yellow crystalline powder

(yield: 88% Rt 149G (Hoi nt40801B) 6- 214. 3° C -

Example 78
Preparation of
4-N, N~bis (2~hydroxyethyl) aminomethyl-6- (3-chloro-4-
methoxyphenyl}~2;isobutyl?ZH—pyridazin-3—one |
Foll@wing the procedure of Example 1(10)},
6~ (3—¢hloro—4~methoxypheny1) -2-isobutyl-4~
methanesulfonyloxy-methyl-2H-pyridazin-3-one and
diethanolamine were reacted to yieid,the title compound as a
yellow oil (yield: 79.6%). |
'H MMR (400MHz, CDCls)6:
0.96(6H, d, J=6.6 Hz), 2,28—2L39(1H, m), 2.71(4H, t, J=4.9
Hz), 3.66(4H, t, J=4.9 Hz), 3.70(2H, s), 3.94(3H, s),
4.07(2H, d, J0=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, 4, J=2.1 Hz).

Example 79
Preparation of
4~N,N—bis(2~hydroxyethyl)aminomethyl—G—(3—chioro—4—
methoxyphenyl) -2-isobutyl-2H-pyridazin~3-cone
hydrochloride

Pollowing the procedure of Example 4,




1H NVR(400MHz, DMBO-d6)6: 2.51(3H, d, J=1.7 Hz), 7.26(1H, dd, J=9.1, 9.1

Hz), 7.77-7.81(1H m, 7.89(1H, d, 1=7.3 Hz), 8.49(1H, s), 1309@aﬂﬂ}20Q5“

br%*\3) .Preparation of 6-(4-fluoro-3-nethyl phenyl) -4-nmet hoxy-

caribonyl - 2H- pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(5),

4- car boxy- 6- (4-fl uoro- 3-net hyl phenyl ) - 2H pyri dazi n- 3-one 30 March 2006 102
was reacted to yield the title conpound,as a pale yellow crystalline
powder (yield; 76.8% . 1H NVR(400MHz, 13)5: 2.35(3H, d, J=2.0 Hz),
3.99(3H, s), 7.10(1H, dd, J=8.9, 8.9 Hz), 7.58-7.62(1H m, 7.60(1H, d,
J=7.3 Hz), 8.31(1H, s). 4) Preparation of

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

nethoxycarb@ﬁmjNéﬁiamgwuya&bﬁyst@@p &ﬂmﬂdm@mﬂgltbe apedyg_of Exanple 1(6)
6- (4-f 1 uoro- 3- net hyl phenyl ) - 2-met hoxycar bonyl - 2H—pyr|da2|n- 3-one was

reacted to yéehakidienyill -e-¢oopotyit-As-pakaayeht Py iWeEs LYLeLd: b§6 3% .
Mel ting point: 71.4-73.8C 'H NVR(400MHz, CDC13)8: 0.99(6H, d, J=6.8 Hz),

2.31- 2. 42( 1¥iely ,tH2 3543H, cOnpdm Gis HEbolSrE@%éﬁtryﬁhalélia(gbthE J=7.3
Hz), 7.10(1H, dd, J=8.8,
(yleld 60.21%).
Melting point: 153.0-153.5T
'H NMR (400MHz, DMSO-ds)$;
0.95(6H, d, J=6.6 Hz), 2.23-2.34 (1H, m), 3.34(4H, t, J=5.1
Hz), 3.83(4H, t, J=5.1 Hz), 3.94(3H, s), 4.04(2H, d, J=7.1
Hz), 4.44(2H, s), 7.28 (1H, d, J=8.8 Hz), 7.85(1H, dd, J=2.4,
‘8.6 Hz), 7.94(1H, d, J=2.4 Hz), 8.45(1H, s).
IR(KBr) cm™: 1652, 1607, 1508, 1421, 1293, 1062.

Mass m/z: 391 (M'-H,0)

'Example 80
Preparation df
6—(3—chloro—4-methoxyphenyl)—4—dimethylaminomethyl—Z—
.isobutyl-ZH—pyridazin—3-one
.Following the procedure of Example 7,
6~ (3-chloro-4-methoxyphenyl) -2-isobutyl-4—
methanesulfonfloxyméthyi—2H~pyridazin—3~one was’réacted to
yield the title compound as a yellow oil (yield: 84.8%).
'H NMR (400MHz, CDCls)é:
0.98(6H, d, J=6.6 Hz),.2.31-2.39(1H, m), 2.35(6H, s),
3.50{2H, s}, 3.95(3H, s), 4.07(2H, 4, J=7.2 Hz), 6.99(1H,

d, J=8.6 Hz), 7.70(1lH, dd, J=1.4, 8.6 Hz), 7.88(1H, 4, J=1.4

|



8.8 Hz), 7.57-7.65(211, m, 8_.21(1H, s). 5) Preparation of

4- car boxy- 6- (4- f | uor o- 3- met hyl phenyl ) - 2- i sobutyl - 2H pyri dazi n38-Magch 2006
Fol |l Qwi ng the procedure of Exanple i(7), .

6- (4-f | uor o- 3- net hyl phenyl ) - 2-i sobut yl -4- net hoxycar bonyl - 2H
-pyridazin-3-one was reacted to yield the title conpound as pale yellow
needl es (yield: 90.0%. Melting point:gp9.3-132.10 30 March 2006 103 'H
NVR(400MHz, CDC13)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, d, J=7.3 Hz), 7.13(1H, dd, J=8.8, 8.8 Hz),
7.64-7.71(2H, nm), 8.63(1H, s). IR(KBr) cm1l: 1742, 1636, 1537, 1422. Mass
mz: 304(M). 6) Preparation of '

6- (4-f 1 uor o- 3-Bek hyl phenyl) - 4- hydr oxy- met hyl - 2-i sobut yl

-2H pyridazi n- 3-one Fol |l owi ng the procedure of Exanple 1(8),

4- car boxy- 6- (4-fl uoro- 3-net hyl phenyl ) - 2-i sobutyl -2H pyri dazi n- 3-one was
reacted to ﬁield the title conpound as <colorless needles (yield: 24.7%.
Mel ting poi A¥amRbY &L 110.40 ' H NMR(400MHz, CDC13)6: 0.99(6H, d, J=6.6 Hz),
2.29-2.40(1H, m, 2.35(3H, d, J=1.7 '

Preparation of
6—(3-chlbro~4—methoxyphenyl)—4—dimethylaminomethy1—2—
isobutyl—zH—pyridazin—3*one hydrochlofide
Following the procedure-of Example 4;
6-(3-chloro44;methoxyphenyl)~4—dimethylaminomethyl~2-
iscbutyl-2H-pyridazin-3-one was reacted to vield the title
compound as a white solid (yield: 69.4%).
Melting polint: 213.6-214.3C
'H NMR (400MHz, DMSO-de)3: |
6.95(6H, d, J=6.8 Hz), 2.22-2,34(1H, m), 2.81(6H, s),
3.94(3H, s), 4.04(2H, 4, J=7.1Hz), 4.27(24, s), 7.28(1H, d,
J=8.8 Hz), 7.87(1H, dd, J=2.2, 8.8 Hz), 7.95(1H, d, J=2.2
Hz), 8.53(1H, s).
IR(KBr} cm™: 1652, 1608, 1508, 1289, 1064.

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

Example 82
Preparation of
6-(4~fluoro-3—methylphenyl)—2mi50butyl—4—(4—methyl—l~
piperazinyl)methyl—ZH—pfridazin—3—one |

1) Preparation of ethyi |

?-ethoxycarbonyl—4—(4~flqgro—3—methylphenyl)-2—hydroxy—




Hz), 3.14(1H, t, J=5.9 Hz.), 4.08(2H, d, J=7.6 Hz), 4.71(2H, d, J=5.9
7.08 (1H,.dd, J=8.8, 8.8 Hz), 7.56-7.65(3H, n). IR(KBr) cm 1: Serchl
1648, 1618, 1602, 1501. Mass mz: 290(Mt). 7) Preparation of

6- (43f | uor o- 3- et hyl phenyl ) - 2-i sobut yl - 4- net hanesu

f onyl oxynet hyl - 2H pyri dazi n- 3-one 30 March 2006 104 Foll owi ng the procedure
of Exanple 1(9), _

6- (4-f1l uoro- 3- nethylphenyl) 4- hydroxynethyl 2-isobutyl -2H pyridazi n- 3-one
was reacted to yield the title conpound as colorless needles (yield:
91.4% . Melting point: 114.6-117.10C 1H NVR(400MHz, CDC13)S: 0.99(6H, d,
J=6.8 Hz), 2.29-2.40(1H, m, 2.36(3H, s), 3.17(3H, s.), 4.08(2H, d, J=7.6
Hz), 5.27(2H, 4hoxpbutenezkre 7.09 (1H, dd, J=8.9, 8.9 Hz), 7.56-7.69(2H, m,
7.75(1H, J=1.5 Hz). IR(KBr) cm1: 1656, 1611, 1505, 1354, 1166. Nhss m z:
368(M). t, 8) Prepardinontisd Brocédiikaorn-Beamgtlleylighenyl ) - 2-i sobut yl -

(4-met hyl -1 - pi perazi nyl ) met hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure
of Exanpl e JEBLYL-2- fluorotoluene was reacted to yield the title

6- (4- quorgm%!neth yl p henf 2-isobutyl -4- met hanesul f onyl oxy
pound as pale yellow prisms (yield: 95.9%).
'H NMR(400MHz, CDCls)$:
1.30(6H, t, J=7.1 Hz), 2.33(3H, d, J=1.7 Hz), 3.79(2H, s),
4.29(1H, s), 4.31(4H, q, J=7.1 Hz), 7.08(1H, dd, J=8.8, 8.8

Hz}, 7.78-7.85(2H, n).

2) Preparation of 4-carboxy-6- (4-fluoro-3-methylphenyl) -
2H~pyridazin-3-one |
Following the procedure of Example 1(4), ethyl

2~ethbxycarbonyl~4—(4—fluoro-3-methylphenyl)~2—hydroxyu4—‘
oxo-butanocate was reacted to yield the title compound as a pale
yeliow crystalline powder (yield: 88.9%).
Melting point: 213.6—214.3T?
'H NMR(400MHz, DMSO-de)8:

2.51(3H, d, J=1.7 Hz), 7.26(1H, dd, J=9.1, 9.1 Hz),

7.77-7.81(1H, m), 7.89(1H, d, J=7.3 Hz), 8.49(1H, s),

13.92(1H, br}.

3) Preparation of 6—(d-fluoro—_S—methylphehyl)-4-—methoxy-—
carbonyl-2H-pyridazin-3-one -
Following the procedure of Example 1(5),

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




-met hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazine were reacted to yield

the title conpound as a slightly yellow oil (yield: 79.1%. 150 ,

CDC13)5: 0.98(6H, d, J=6.8 Hz), 2.27-2.40(1H, m, 2.32(3H s), 2.36(3H d,

J-2{G Hz), 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, dd, J=8.8, 8.8 Hz), 7.58(1H, ddd, J=2.0, 4.9, 8.8

Hz), 7.64(1H, dd, 30 March 2006 105 J390, 7.3 Hz), 7.73(1H t, J=1.5 Hz).

| R(Neat) cm': 1652, 1609, 1503. Mass mlz: 372(M-). Exanple 83 Preparation

of 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4-(4-nmethyl-I-

pi per azi nyl } met hyl - 2H pyri dazi n- 3- one di hydrochi oride Follow ng the

procedure of Exanple 4,

6- (4-f | uor 0938 netElylepghényy)eBd itgebutiyl edebpomrid s ia- pale yellow

pi perazi nyl ) met hyl - 2H pyri dazi n- 3-one was reacted to yield the title

conpound ascsiterlildse povdes (wiedld: 76588%9. Melting point: 234.8-237.4E

(dec.) '"H NI\/R(400I\/Hz DMSO- d6) 5: 0.93(6H, d, J=6.8 Hz), 2.19-2.30(1H m,

2.32(3H, d, HJHER(D‘IOWEL ZI®L6eBH, s), 2.89-3.62(10H, brm), 4.00(2H, d,

J=7.3 Hz), 7. 29 QlH dd, J=9.0,, 9.0 Hz) , 7.72-7.78 (1H, m, 7.83 (1H,
.35(3H, 4, J=2.0 Hz), 3.89(3H; s), 7.10{(1H, dd, J=8.9, 8.9

Hz), 7.58-7.62(lH, m), 7.60(1H, d, J=7.3 Hz), 8.31(1H, s).

4) Preparation of 6-(4—fluoro—3~methylphenyl)42—isobutyl—4—
methoxycarbonyl-2H-pyridazin—-3-one |
Following the procedure of Example 1(6),
6—(4—fluoro—3—methylphenyl)—2~methoxycarbonyl—2H—pyridazin~
3-one was-reacted to yielq the title compound as pale yellow
_ prisms (yield: 86.3%).
Melting point: 71.4-73.8C
'H NMR (400MHz, CDCl,)8:
0.99(6H,'d, J=6.8 Hz), 2.31-2.42(1H, m}, 2.35(3H, d, J=2.0
Hz), 3.98(3H, s), 4.12(2H, d, J=7.3 Hz), 7;10(1H, dd, J=8.8,

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

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

Following the procedure of Example 1(7),
6-(4—fluoro—3-methylphenyl)~2—isobutyl—4~methoxycarbonyl—2H
-pyridazin-3-one was reacted to yield the titlé compound as
pale yellow needles (yield: 90.0%). |

Melting point: 129.3-132.1C




dd, J=2.4, 7.6 Hz), 8.31(1H brs). IR(KBr) cm-1: 1660, 1609, 1504. Exanple
84 Preparation of 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4- 30March2006
met hyl am nonet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple
9(4),; 30 March 2006 106 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4-

/4

met hanesul f onyl oxymet hyl - 2H pyri dazi n-3-one was reacted to yield the title
conpound as a pale yellowoil (yield: 96 .2% 1H NVR(400MHz, CDC13)5:
0.98(6H, d, J=6.8 Hz), 1.65(1H, br), 2.29-2.42(1H, m, 2.34(3H, d, J=1.7
Hz), 2.51(3H, s), 3.77(2H, d, J=1.2 Hz), 4.07(2H, d, J=7.3 Hz), 7.07(1H,
dd, J=8.8, 8.8 Hz), 7.54-7.63(2H, m, 7.64(1H, t, J=1.2 Hz). IR(Neat) cm
1: 3306, 1653, 1605, 1507. WMass niz: 303(Mt). Exanple 85 Preparation of
6- (4- f | uor 0*B-ME&R MAGMeRy CDe2;)issobut yl - 4- et hyl ani nome _
t hyl - 2H pyri dazi n- 3-one hydrochl oride Follow ng the procedure of Exanple
4, 6-(4-f1 uor ol 3 Eathy Hphéngi§ H2) i sDbiR-A -4- (A hyl ai.6derhyd, J=2.0
2H pyri dazi n-3-one was reacted to yield the title conpound as

Hz), 4.21(2H, d, J=7.3 Hz), 7.13(1H, dd, J=8.8, 8.8 Hz),

7.64-7.71(2H, m}, 8.63(1H, s).

IR(KBr) cm': 1742, 1636, 1537, 1422.

Mass m/z: 304 (M),

6) Preparation of
6-(4—fluoro~3¥methylphenyl)—4-hydroxy—methyl-2—isobutyl
—2H—ﬁyridazin-3—one

Following the procedure of Example 1(8),
4-carboxy-6- {4~fluoro-3-methylphenyl)-2~-isobutyl-2H~-
pyridazin-3-one was reacted to yield the title compound as

colorless needles (yield: 24.7%).

Melting point: 107.4-110.¢C

'H NMR(400MHz, CDCl3)8:
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.% Hz), 4.08(2H, d, J=7.6 Hz), 4.71(2H,
d, J=5.9 Hz), 7.08 (1H,.dd, J=8.8, 8.8 Hz), 7.56~7.65(3H,
m). -

IR(KBr) em™: 3401, 1658, 1648, 1618, 1602, 1501.

Mass m/z: 290 (M%) .

7} Preparation of 6-(4-fluoro-3-methylphenyl)~2-isobutyl-4-

methanesulfonyloxymethyl-2H-pyridazin-3—qne




colorless prisns (yield: 86.6%. I\/Eltlng point: 196.8-199.7C 1H
NVR(400MHz, DMSO-d6)8: 0.93(6H, d, J=6.8 Hz), 2.19-2.31(1H, inp? Margh 2006
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( F]z), 7.72-7.78(1H, m, 7.80-7.85(1H n), 8.32(1H s). 30 March 2006
107 1 R(KBr) cm1: 2722, 1652, 1615, 1505. Exanple 86 Preparation of
4- (4-benzyl - | - pi per azi nyI ) et hyl - 6- (4-foduor o-3-
met hyl phenyl ) - 2-i sobLi tyl - 2H pyri dazi n- 3-one Fol | ow ng t he procedure of
Exanpl e 1(10), 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4-nethanesul fonyl oxy
-met hyl - 2H pyri dazi n- 3-one and 1-benzyl pi perazi ne were reacted to yield
the title corrpound as a pale yellow oil %yl el-d: 98. 6% 1H NVR(400MHz,
CDC13)5: 0.97(6H,Fdloyigggthp)procesyre g Ew&plﬁ Y@)36(3H, d, J=1.7 Hz),
2. 55( 4H, br§ 427 1(4H by, 3, 55(2H s) 57(2H, d, = J=1.2 Hz), 4.06(2H,
d, J=7.6 H§; ! aE} thekpheny g4 b&’siror?m%tfwls-@(-aﬁobﬁryl72%1(1H ddd,
J=2.4, 4.8, 63(1H, dd, J=2. 4, Hz), 7.72(1H, s). |R(Neat)
cm 1 1652pyﬁ%ﬂﬁgln1§0§ne was reacted to yleld thé 'title compound as
colorless needles (yield: 91.4%).
Melting point: 114.6-117.1%C
'H NMR (400MHz, CDCls)8:
0.99(6H, d, J=6.8 Hz), 2.29-2.40(1H, m), 2.36(3H, s),
3.17(3H, s), 4.08(2H, d, J=7.6 Hz), 5.27(2H, d, J=1.5 Hz),
7.09 (1H, dd, J=8.9, 8.9 Hz), 7.56-7.69(2H, m), 7.75(1H, t,
J=1.5 Hz}. |
IR(KBr) cm™: 1656, 1611, 1505, 1354, 1166.

Mass m/z: 368 (M").

8) Preparation of 6~ (4-fluoro—-3-methylphenyl)~2-isobutyl-4-
(d-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one
Following the procedure of Example 1{10), -
6= (4-fluoro-3-methylphenyl) -2-isobutyl-4~methanesul fonyloxy
-methyl-2H-pyridazin-3-one and l-methylpiperazine weré
reacted to yiel&”the title compound as a slightly‘yellow oil
{yield: 79.1%).
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.8 Hz), 2.27-2.40(1H, m), 2.32(3H, s),
2.36(3H, d, U=2.0 Hz), 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, 4d, J=8.8,

8.8 Hz}, 7.58(1H, ddd, J=2.0, 4.9, 8.8 Hz), 7.64{(lH, dd,




Mass m z: 448(M). Exanple 87 Preparation of

4- (4- benzyl -1 - pi perazi nyl ) met hyl - 6- (4-f | uor o- 3- 30 March 2006
net hyl phenyl ) - 2-i sobutyl - 2H pyri dazi n-3-one di hydrochl ori de 30 Mar ch 200. 6
108:’”I30I | ow ng the procedure of Exanple 4,

4- (4 benzyl-l-plpera2|nyl)nethyl 6- (4- quoro-3-nethyIphenyI

-2-isobutyl -2H pyri dazin-3-one was reagied to yield the title conpound as
colorless needles (yield: 95.3%. Nbltlng p0|nt 259.1-263.1'C (dec.) 1H
NM t (400MHz, DMSO-d6)5: 0.93(6H, d, J=6.6 Hz), 2.17-2.29(1H, in), 2.32(3H,
S), 2.55(4H, br), 3.23-3.56(8H, brn) 4.00(2H, d, J=7.3 Hz), 4.11(2H,
brs), 4.38(2H, brs), 7.29(1H, dd, J=9.0, 9.0 Hz), 7.43-7.48(3H, m,
7.59-7.65(2H, 33.0,. 7237HZY( 1H 73)1H,7.t799#184(8H, . m), 8.35(1H, brs).
IR(KBr) cm1: 1660, 1618, 1612, 1453. Exanple 88 Preparation of

4- di net hyl aﬁRMe@thyimB (¥654,udB093 1503.
nmet hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one Fol | ow ng the procedure of
Exanple 7, Bagd- Iﬁ:{m:or&ﬂalﬁbt hyl phenyl ) - 2-i sobut yl - 4-

Example 83
Preparation of
6~ (4-fluoro-3-methylphenyl) -2-isobutyl~4- (d-methyl-1~
piperazinyl}methyl-2H-pyridazin-3-one dihydrochloride
Following the proéeﬁure of Example 4, |
6~ (4-fluoro-3-methylphenyl) -2-isobutyl-4- (4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield
thg title compound as colorless prisms (yield: 95.9%).
Melting point: 234.8-237.4%C (dec.)
'H NMR (400MHz, DMso-ds)aﬁ
0.93(6H, d, J=6.8 Hz), 2'19f2‘30(1Hf m), 2.32[3H, d, J=2.0
Hz), 2.81(3H, s}, 2.89-3.62(10H, brm ), 4.00({2H, d, J=7.3
Hz), 7.29(1H, dd, J=9.0, 9.0 Hz), 7.72-7.78 (1H, m ), 7.83 (1H,
dd, J=2.4, 7.6 Hz), 8.31(1H, brs).

'IR(KBr) cm™*: 1660, 1609, 1504.

Example 84
Preparation of
6-{4-fluoro-3-methylphenyl)-2-isobutyl-4-
methylamindméthyl-2H-pyridazin—3~one

Following the procedure of Example 9(4},




met hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one was reacted to yield the title
conpound as a slightly yellow oil (yield: 96.4%. 1H NVR(400V32 Mand12)as
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=B. 9,
8.9 Hz); 7.59-7.67 (2H, m , 7.74 (1H, 30 March 2006 109 t, J=1.2 Hz).
| R(Neat) cm1: 1652, 1608, 1506. Massjpglz:- 317 (M+) . Exanple 89
Preparation of 4-di net hyl am nonet hyl -6-(4-flil oro-3-nethyl phenyl) - 2-
i sobutyl - 2H pyri dazi n- 3-one hydrochl ori de Foll owi ng the procedure of
Exampl e 4, 4-di net hyl - am nonet hyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 2-
i sobutyl - 2H pyri dazi n-3-one was reacted to yield the title conpound as
col orl ess neef esluyopioeBdmne By RS enNB H2i-ngobotnt<4208. 5-213. 0C. 'H
NVR(400MHz, DMSO-d6)S: 0.94(6H, d, J=6.6 Hz), 2.19-2.30(1H, m, 2.32(3H,
s), 2.81(cMtpnesgldenzioxne YA -CHHRYrida30{- B bnes was7rd38¢ddy tadd, J=9. 0,
9.0 Hz), 7.74-7.80(1H, m, 7.85(1H, m, 8.51(111,
yield the title compound as a pale yellow oil (yield: 96,2%} .
'H NMR (400MHz, CDCls3)8:-
0.98(6H, d, 5=6.8 Hz), 1.65(1H, br), 2.29-2.42(1H, m),
2.34(3H, d, J=1.7 Hz}, 2.51(3H, s), 3.77(2H, d, J=1.2 Hz),
4.07(2H, d, J=7.3 Hz), 7.07(1H, 4d, J=8.8, 8.8 Hz),
7.54~7.63(2H, m), 7.64(1H, t, F=1.2 Hz);
IR (Neat) cm™: 3306, 1653, 1605, 1507.

Mass m/z: 303 (M").

Example 85
'Preparation of
6—(4~fluoro—3—methylphenyl)-2—isobutyl—4—
methylaminomethyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4, | v
6—14—fluoro-3—methylpﬁenylf—2—isobutyl~4-methylaminomethyl-
Z2H-pyridazin-3-one was reacted to yield the title compound as
‘colorless prisms (yield: 86.6%).
Melting point: 196.8-199.7C
.1H NMR (400MHz, IMSO-ds)8:
_0.93(6H,'d, J=6.8 Hz), 2.19-2.31(1H, m), 2.32(3H, s),
2.§5(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(1H, m), 7.80-7.85(1H, m),

8.32(1H, s).




s) . IR(ItBr) cm1: 1648, 1608, 1507. Exanple 90 Preparation of
“4- N, N- bi s(2-hydroxyet hyl)am nomet hyl - 30 March 2006
6- (4-f 1 uoro- 3-net hyl phenyl ) - 2-i sobutyl - 2H pyridazin-3 -one Follow ng the
prdcédure of Exanple 1(10), 30 March 2006 110
6- (4-fl uoro- 3- net hyl phenyl ) - 2-i sobut yl - 4- net hanesul f onyl oxy
-nmet hyl - 2Hpyrida zin-3 -one and di et ol am ne were reacted to yield the
title conpound as a slightly yellowoil (yield: 91.5% 'H NVR(400MHz,
CDC13)5: 0.97(6H, d, J=6.8 Hz), 2.27-2.40(1H, m, 2.34(3H, d, J=2.0 Hz),
2.70(4H, t, J=5.0 Hz), 3.,66(4H, d, J=5.0 Hz), 3.69(2H, s), 3.91 (2H, br),
4.07 (2H, 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 HAR(KBIH2.c@*i7.2328z) 16527 10d%, 3605LR(Neat) cnil: 3391, 1654, 1371,
1505. Mass m z: 359( M+-H20). 7.64(1H, dd, Exanple 91 Preparation of '
4- N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- ( 4-
Example &6
Preparation of
4~ (4-benzyl-l-piperazinyl)methyl-6- (4~fluoro—3-
'mefhylphenyl)-2~isobutyl—2H—pYridazin—3—ohe
Following the procedure of Example 1(10)},
6—(4;fluoro—3~methylphenyl)-2—isobutyl—4-methanesulfonyloxy
-methyl-2H-pyridazin~3-one and l—benzylpiperazihe were
reacted teo yield the title compound as a pale yellow oil (yield:
98.63) . -
'H NMR (400MHz, CDCl3)8:
0.97(6H, d, §=6.8 Hz), 2,29-2.39 (1H, m), 2.36(3H, d, J=1.7
Hz), 2.55(4H, br), 2.61(4H, br), 3.55(2H, s), 3.57(2H, d,
J=1.2 Hz), 4.06(2H, d, J=7.6 Hz), 7.09(1H, dd, J=8.9, 8.9
Hz), 7.23-7.34(5H, m), 7.51(1H, ddd, J=2.4,.4.8, 8.9 Hz},
7.63(1H, dd, J=2.4, 7.2 Hz), 7.72{(1H, s).
IR (Neat) cm™ ; 1652, 1608, 1505.

Mass m/z: 448 (M').

Example 87
Preparation of
4~(4—benzyl-l—piperazinyl)methyl-G—(4—fluoro—3—
methylphenyl)-2-isobutyl-2H-pyridazin-3-one

dihydrochloride




fl uor o- 3- et hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n- 3- one hydrochlorld
Fol | owi ng the procedure of Exanple 4, 30 March 2006
4- N, I\ bi s(2- hydr oxyet hyl ) am nonet hyl - 6- (4-f | uoro- 3-

thyl phenyl ) - 2-i sobutyl - 2H pyri dazi n-3-one was reacted to yield the title
compound as slightly yellow needles (yield: 92.4%. Mlting point:
155.1-157.3C 30 March 2006 111 1H NVR(#@0MHz, DWVSO d6)8: 0.94(6H, d, J=6.6
Hz), 2.20-2.31(1H, m, 2.32(3H d, J=1.2 Hz),.3.35(4H, br, overlapped with
H20), 3.82(4H, br), 4.02(2H d, 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, 9.0 Hz); 7.85(1H,
dd, J=2.0, 7.3 @) 7.71(1H, s). IR(KBr) cm1: 3281, 1655, 1606. Exanple 92
Pr eparati on of £@4DWF0§rbh@lﬁ@Qdﬁﬂq@Henﬁl?xampbmbhtyl 4- (plperldlno)
met hyl - 2H pyri dazi n- 3-one  6- (4- Fl uor o- 3- et hyl phenyl ) - 2-i sobut yl -
net hanesul f6niA éaan@tlngﬁrpxpﬁmﬂwumtsyéné (Qﬂfl‘rg:)roeﬁzmethyﬂ)pmemym
pi peridine (35 ny ) were dissolved in ethanol (0.5 nL) , and the
M xture was T?edtsé’a’uéﬁf%éH@Y%%dqzwonﬁr?@eﬁr re2¢%ed hg vithd W vente was

distilled off. The residue
compound as colorless needles (yield: .95.3%).

Melting point:.259.1-263.1C (dec.)
'H NMR (400MHz, DMSO-de)d:
| 0.93({6H, 4, J=6.6 Hz), 2.17-2.29(1H, m), 2.32(3H, s),
2.55(4H, br), 3.23-3.56(8H, brm}, 4.00(2H, d, J=7.3 Hz),
4.11(2H, brs), 4.38(2H, brs), 7.29(1H, dd,‘Jég.o, 9.0 Hz),
7.43-7.48(3H, m),  7.59-7.65(2H, m), 7.72-7.77(1H, m),
7.79-7.84 (1K, m}), 8.35(1H, brs).

IR(KBr) cm™': 1660, 1618, 1612, 1453,

. Exampie 88
Preparation of 4-dimethylaminomethyl-6- (4-fluoro—3-
methylphenyl)~2—isobutyl—ZH-pyridazin-3-one
Fellowing the procedure of Example 7,
6- (4-fluoro~3-methylphenyl) -2~-isobutyl-4-
methanesulfonyloxymethyl~-2H~pyridazin-3-one was reacted to
yield the title compound as a slightly yellow oil {yield:
96.4%) .
' NMR (400MHz, CDCLs)3:
0.98(6H, d, J=6.8 Hz), 2.28-2.39(1H, m), 2.35(3H, d, J=2.2
Hz), 2.56(6H, s), 3.50(2H, 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, m), 7.74(1H,




was purified by preparative thin-layer chromatography on silica gel
[ devel opi ng sol vent: chl orof orm net hanol (10/1)) to yield the BPNEHChZOOB
ound as a slightly yellowoil (73 ng, 94.0%. 'H NVR(400MHz, CDCl3)S:
%}(‘,GH, d, J=6.9 Hz), 1.45-1.53(2H, m, 1.61- 1.68(4H m, 2.28-2.41(1H,
, 2.36(3H, d, J=2.0 Hz), 2.47-2.53(4H, m, 3.52(2H d, J=1.5 Hz),
4.07(2H, 'd, J=7.3 Hz), 7.08(1H, dd, 30gyarch 2006 112 J=8.9, 8.9 Hz), :
7.59(1H, ddd, J=1.7, 4.9, 8.9 Hz), 7.65(1H, dd, J=1.7, 7.3 Hz), 7.76(1H,
t, J=1.5 Hz). IR(Neat) cm1: 1652, 1616, 1506. Mass mz: 357(? ). Exanple
93 Preparation of 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4-(piperidino)
nmet hyl - 2H pyri dazi n- 3-one hydrochl ori de Fol |l ow ng the procedure of Exanple
4, 6-(4-fluord3Jmdt.ByHphenyl ) - 2-i sobutyl - 4- (pi peridi no) nethyl
-2H pyridazi n-3-one was reacted to yield the title conpound as slightly
yel | ow pri sk (§satel ¢m 50 1852, TROANVR(HODMz, DVBO d6)5: 0.94(6H, d, J=6.6
Hz), 1.34-1.47(1H, nm, 1.64-1.73(1H m, 1.74- 1.83(4H m, 2.20-2.30(1H,
m, 2.32(3Rasy m/zz $373M02( 2H, n), 3.36-3.45(1H, n), 4.02(2H d, J=7.3
Hz) ,

co
0.
m

Example 89
Preparaticon of
4-dimetily1aminomethy1-6— (4~fluoro-3-methylphenyl) -2—
isobutyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4-dimethyl-aminomethyl-6- (4~-fluoro-3-methylphenyl) -2~
isobutyl—2H—pyridazin;B—one was-reacted to vield the title
compound as colorless needles (yield: 97.2%).
Melting point: 208.5-213.0%C
'H NMR (400MHz, DMSO-de)d:
0.94(6H, d, J=6.6 Hz), 2.19-2.30{1H, m}, 2.32(3H, s),;
2.81(eH, s}, 4.03(24, 4, J=7.0 Hz), 4.30(2H, s), 7.30(1H,
dd, J=9.0; 9.0 Hz), 7.74—7.80(1H,:m); 7.85(1H, m), 8.51(1H,
s).

IR(KBr) cm™: 1648, 1608, 1507.

Example 90
Preparation of 4~N,N~bis(Z-hydroxyethyl)aminomethy;—
6—(4~fluoro-3~ﬁethylphenyl)-2;isobutyl—ZH—pyridazinmé
-one

Fdllowing the procedure of Example 1(10),




4.25(2H, d, J=5.1 Hz), 7.30(1H, dd, J=9.0, 9.0 Hz), 7.75-7.80(1H, m,
7.83-7.87(1H, n), 8.59(1H s). IR(KBr) cm1: 2532, 1652, 161630March 20063
ExanQIe 94 Pr-eparation of ‘

6- (&-)f | uor o- 3- et hyl phenyl ) - 2-i sobut yl - 4- ( nor phol i no)

met hyl - 2H pyri dazi n- 3-one 30 March 2006 113 Fol |l owi ng t he procedure of
Exanmpl e 92, 6-(4-fluoro-3-nethyl phenyl;h-2-i sobutyl - 4-

met hanesul f onyl oxynet hyl - 2H- pyri dazi n- 3-one and norpholine were reacted to
yield the title conpound as a slightly yellow oil (yield: 97.4%. 1H
NMR(400MHz, CDC13)6: 0.98(6H, d, J=6.8 Hz), 2.28-2.41(1H m, 2.36(311, 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), G O{ZMorc-33mdtByHienyl)O9¢1kbbdtly1-JrGethabe8ul HBly1%B8( 1H,
ddd, j=2.0,,4.9, 8.8 Hz), 7.64(1H, dd, J=2.0, 7.3 Hz), 7.75(111, t, J=1.5
Hz) . | R( Neathethwli2Ht9591id4806;3-1h@3and Misshahal aa M)e resarplia 95
Preparation of 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl -4-(norpholino)

net hyl - 2H pgr§ighzie- $ishe bymproooid esi deslightly yellow oil (yield:

91.5%).

'H NMR {400MHz, CDCl3)8:
0.97(6H, d, J=6.8 Hz), 2.27-2.40 (1H, m), 2.34(34, 4, J=2.0
Hz), 2.70(4H, t, J=5.0 Hz), 3.66(4H, d, J=5.0 Hz), 3.69(2H,
s), 3.91(2H, br), 4.07(2H, d, J=7.6 Hz), 7.07(1H, dd, J=8.9,
8.9 Hz), 7.60(1H, ddd, J=2.2, 5.1, 8.9 Hz}), 7.64(1H, dd,
J=2.2, 7.3 Hz), 7.71(1H, ‘s). '

IR(Neat) cm™: 3391, 1654, 1371, 1505.

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

Examplé 91
Preparatioﬁ pf
4~N,N—bis(2-hydroxyethyl)aminomethyl—G—{47
'fluoro—B—methylphenyl)-2—isobutyl—ZH—pyridazin—3—one
hydrochloride
Following the pfocedure of Example 4,
4~N,N—bis(2—hydroxyethyl)aminomethyl—ﬁ—(4~fluoro;3~
'methylphenyl)—2—isobutyl—;H—pyridazin-3-one was reacted to
yvield the title.compound és slightly yellow needles (yield:

92.4%) .

Melting point: 155,1-157.3C




Fol |l owi ng the procedure of Exanple 4,
6- (4- f 1 uor o- 3- met hyl phenyl ) - 2-i sobut yl - 4- (nor phol i no) et hyl 30 March 2006
-2H- pyridazi n-3-one was reacted to yield the title conmpound as colorless .
prisns (yield: 92.4%. Melting point: 215.4-216.60 1H NVR(400MHz,
DMBO- d6)5: 0.94(6H, d, J=6.6 Hz), 2.19-2.30(1H, n), 2.32(3H, s), 30 March
2006 114 3.21(2H, br), 3.79-3.98(6H my 4.02(2H, d, J=7.3 Hz), 4.33(2H,
brs), 7.30(1H, dd, J=9.0, 9.0 Hz), 7.74-7.79(1H, m, 7.81-7.86(1H m,
8.56(1H, brs). IR(KBr) cm 1: 2392, 1647, 1607. Exanple 96 Preparation of
4- am nonet hyl - 6- (4-f | uor o- 3- net hyl - phenyl ) - 2-i sobut yl -2H- pyri dazi n- 3- one
1) Preparation of 6-(4-fluoro-3-methylphenyl)-2-isobutyl - _
pht hal i mi dotretiMR (42idMpys | lazo-rd380ne  Fol | owi ng t he procedure of Exanpl e
24(1), 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl -4-methanesul f onyl oxy
- et hyl - 2H pyr{ - Feioht, 3donE-avds Hebact .@d~Ro 3y (B d mhezt B2 [ &, epnpeaund as
slightly yellow needles (yield: 93.7%. Melting point: 181.2-187.20C 'H
NVR(400MHz, CIXE13)-5:- 38.(98¢ 6bf . dhveriepedizyitl 2902, 4062144, z) 2. 30(3H, s),

4.02(2H, d, J=7.3 Hz), 4.50(2H, s), 5.37 (24, br}), 7.30{1H,

dd, J=8.0, 9.0 Hz), 7.78(1H, ddd, J=2.0, 4.9, 9.0 Hz},

7.85(1H, dd, gJ=2.90, 7.3 Hz), 7.71(1H, s).

IR(KBr} cm™: 3281, 1655, 1606,

Example 22
‘ Preparation of
6—(4-f1uoro~3—methylphenyl}—2-isobutyl—4—(piperidino)
methyl-2H-pyridazin-3-one |
6;{4—F1uoro—3—methylphenyl)—2—isobutyl—4—
methanesulfonyloxymethyl~2H-pyridazin-3-one (80 mg, 0.22
mmol) and piperidine (55 mg, 0.65 mmol} were dissolved in
ethanol (0.5 mlL}), and the mixture was heated_at 80C for 1 hour
under stirring. The solvent was distilled off. The residue
was purified by preparative thin-layer chromatographybon
silicageﬁ.[developingsolvent:chloroform/methanol(10/1)jto
yield the title compound as a slightly yellow oil (73 me,
94.0%).
'H MMR (400MHz, CDCls)d:
0.58(6H, d, J=6.9 Hz), 1.45-1.53(2H, m), 1.61- 1.68(4H, m),
2.28-2.41(1H, m), 2. 36(3H, d, J=2.0 Hz), 2.47-2.53(4H, m),

3, 52(2H, d, J=1.5 Hz), 4. 07{(2n, d,.J=7.3 Hz), 7.08(1H, dd,




4.07 (2H, d, J=7.3 Hz) , 4.91 (2H, s) , 7.01 (1H, dd, J=9.0,9.0 Hz),
7.31(1H, s), 7.41-7.46(1H m, 7.50-7.53(1H, in), 7.76-7.81(2P0 Mgrch 2006

7.90-7.95(2H, in). IR(KBr) cm1: 1720, 1656, 1619, 1611. Mass nf z:

419{})0). 2) Preparation of 30 March 2006 115 _ ,

4- am nonet hyl - 6- (4-f 1 uor o- 3- net hyl - phenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one
Fol |l owi ng the procedure of Exanple 24(&k,

6- (4-f 1 uoro- 3-net hyl phenyl ) - 2-i sobut yl - 4- pht hal i m dornet hyl -

2H pyri dazin-3-one was reacted to yield the title conpound as a slightly
yellow oil (yield: 99.6%. 1H NVR(400MHz, CDC13)3: 0.98(6H, d, J=6.8 Hz),
1.64(2H, br), 2.30-2.40(1H, m, 2.35(3H, d, J=2.0 Hz), 3.89(2H, d, J=1.2
Hz), 4.07(2H, 48-23=%:3H4), 7 ADAMEIHIAAd I=1=9, 84 .S, 8.biz)z),7768% Lk, 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).
| R(Neat) cm 1:983771-3301;3 1#55, 7160651H1504. I=Mgsdizn.z: 289(1+). Exanple 97
Preparation'oz 4-aninpnethyl-6-£4-fluoro-3-nethy|-phenyl)-2-isobuty|

- 2H pyri dazthi®esdne Ky dr d6FRor L1886, 1506.

Mass m/z: 357 (M) .

Example 93
Preparation of
6-(4—fluoro—3—methylphenyl}—2~isobutyl~4-(piperidinéi
methyl-2H-pyridazin~3-one hydrochloride
Following the procedure of Example 4,
6—(4—flupro-3—methylphenyl)—2~isobutyl—4—(piperidino)methyl
-2H-pyridazin-3-one was reacted to yield the title compound as
slightly yellow prisms (yie;d: 90.7%). |
'H NMR (400MHz, DMSO-dg)$:
0.24(6H, d, J=6.6 Hz), 1.34~1.47(1H, m}, 1.64-1.73(1H, m},
1.74- 1.83¢4H, m), 2.20—2.30(1H, m), 2.32(3H, s),
2.95-3.02(2H, m}, 3.36~3.45(1H, m), 4.02(2H, d, J=7.3 Hz),
4.25(2H, d, J=5.1 Hz), 7.30(1H, dd, J=9.0, 9.0 Hz),
7.75-7.80(1H, m), 7.83~7L87(1H, m), 8.59(1H, s).

IR (KBr) cm*g 2532, 1652, 1616, 1505, 1433.

Example 94
Preparation of
6~(4~fluoro—3—méthylphenyl)-2—isobutyl—4—(morpholino)

methyl-2H-pyridazin-3-one




Fol l owi ng the procedure of Exanple 4, _
4-am nonet hyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 2-i sobutyl - 2H pyri d32iMazho2006
was reacted to yield the title conpound as colorless needles (yield:

79.8% . Melting point: 217.5-220.5C (dec..) 30 March 2006 116 1H

NVR( 400MHz, DMBO-d6)5: 0.93(6H, d, J=6.6 Hz), 2.20-2.30(1H, n), 2.32(3H d,

J=1.7 Hz), 4.01(2H, d, J=2.2 Hz), 4.0862H d, J=7.3 Hz), 7.31(1H, dd,
J=9.0, 9.0 Hz), 7.75(1H, ddd, J=2.1, 4.9, 9.0 Hz), 7.83 (1H, dd, J=2.1,
7.4 Hz), 8.28 (1H, s). IR(KBr) cm 1: 2960, 2927, 2872, 1656, 1614, 1507.
Exanpl e 98 Preparation of 4-diethyl am nonethyl -6-(4-fl uoro- 3-

nmet hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one Fol | ow ng the procedure of.
Exanpl e 9(4), 6-(Zellawng- Shaephyteharsy of- Bxpapbeit 32~ 4-

met hanesul f onyl oxynet hyl - 2H-pyri dazi n- 3-one and di et hyl am ne were reacted
to yield thé‘ﬂ?tfﬁlﬁt@m‘?&hﬁéph‘emfl)gTﬁ"Il;ﬁoi?éFh’éV\ﬂ“oiI (yield: 94.7%. 1H
NVR(400MHz, CDC13)S: 0.98(6H, d, J=6.8 Hz), 1.07(6H, t, J=7.1 Hz),

2.30-2. 41( 1Pethapgsublonylopyngthyl2ispyryidagigrgaepe o aprphpgine 3. 60( 2H,
d, J=1.7 Hz), 4.08(2H, d, J=7.5 Hz), 7.08(1H, dd, J=8.9, 8.9 Hzl,‘7.60(1H,
ddd, J=2.2,"gre repdjed, §o visgs| ipe ik 1eycompound as a slightly yellow

cil (yield: 97.4%).

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

IR{Neat) cm™: 1659, 1606, 1503.

Mass m/z: 359{M*).

Exaﬁple 95
Preparation of
6-(4-fluoro-3-methylphenyl)-2-isobutyl-4- (morpholino)
methyl-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
6f(4—fluoro—3—methylphenyl)—2-isobutyl—4-(morpholinoimethyl
—2H~pyridazin-3-one was reacted to yield the title compound as
colorless prisms (yield: 92.4%).
Melting point: 215.4-216,6C
'H NMR (400MHz, DMSO-de}8:

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




7.3 Hz), 7.85(1H, t, J=1.5 Hz). IR(Neat) cm1l: 1652, 1609, 1506. WMass m z:
345(M ). Exanple 99 30 March 2006 117 Preparation of 30 March 2006
4-diet hyl am nonet hyl - 6- (4-fl uor o- 3- met hyl phenyl ) - 2-

i so‘é_g}t yl - 2H pyri dazi n- 3-one hydrochl oride Follow ng the procedure of
Exanpl € "4, 4-di et hyl ami nomet hyl - 6- (4-f | uor o- 3- met hyl phenyl ) - 2-i sobut yl
=2H- pyridazin-3-one was reacted to yiehgi the title conpound as slightly
yel | ow needles (yield: 70.19% . Melting point: 154.3-157.3t 'H NVR(400VHz,
CDC13)3: 0.92(6H, d, J=6.8 Hz), 1.29(6H, t, J=7.2 Hz), 2.20-2.30(1H nm),
2.32(3H, d, J=1.2 Hz), 3.09-3.25(4H, m, 4.03.(2H d, J=7.3 Hz), 4.28(2H,
d, J=5.6 Hz), 7.30(1H, dd, J=9.0, 9.0 Hz); 7.80(1H, ddd, J=2.0, 4.9, 9.0
Hz), 7.87(1H, 8kl (2. &br),7337023,96(@H( Wi, ¥, 03d+IHp dfz)s=7.B(KBf) cm 1:
2559, 2491, 1652, 1613, 1507. Exanple 100 Preparation of

4- (4-tert - but okyRAIPonpirsh , pi e3@iZithy kdppedhy! 6,6-9.4- Hz), 7.74-7.79 (1H,

fl uor o- 3- net hyl phenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one Fol |l owi ng the
procedure of B¥anpl S1N7iGF(1H, n), 8.56(1H, brs). '

IR(KBr) cm™: 2392, 1647, 1607.

Example 286
Preparation of
4-amipomethyl—6—(4~fluoro~3—methyl~ﬁhenyl)*2—isobuty1
-Z2H-pyridazin-3-one |
1) Preparation of 6-(4—fluoro—3—methylphenylI—2~isobutylf4—
phthalimidomethyl-2H-pyridazin-3-one
Following the procedure of Exémple 24 (1),
6~(4—fluoro—3—methylpﬁenyl)—2—isobutyl—4—methanesulfonyloxy
~nethyl-2H-pyridazin-3-one was reacted to yvield the title
compound as slightly yellow needlés (yield: 93.7%). |
Melting point: 181.2-187.2%C
'H NMR (400MHz, CDCls)8:
0.98(6H,.d, J=616 Hz), 2.29-2.40(1H, m), 2.30(3H, s),

- 4.07(2H, d, J=7.3 Hz), 4.91 (2H, s), 7.01(1#, dd, J=9.0, 9.0
Hz), 7.31(1H, s), 7.41-7.46(1H, n), 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(NF).

2) Preparation of




6- (4-fluoro-3-nethyl phenyl)-2-isobutyl - 4- net hanesul f onyl oxy

-met hyl - 2H pyri dazi n-3-one and tert-butyl 1-piperazi ne- car box$0dfarche2q06 ™
reacted to yield the title conpound as a slightly yellow oil (yield:
97.5% . 30 March 2006 118 1H NWVR(400MHz, CDC13)5: 0.98(6H, d, J=6.6 Hz),

1.46(9H s), 2.28-2.40(1H, m, 2.36(3H, d, J=1.7 Hz), 3.50(4H, t, J=4.9
Hz), 3.58(2H, d, J=1.0 Hz), 4.08(2H g5 J=7.3 Hz), 7.09(1H, dd, J=8.9, 8.9
Hz), 7.58(1H, ddd J=2.0, 4.9, 8.9 Hz), 7.63(1H, dd, J=2.0, 7.3 Hz),
7.75(1H, s). IR(Neat) cm1l: 1695, 1652, 1608, 1506. Exanple 101
Preparation of 6-(4-fluoro-3- nethylphenyl)-2-isobuty|-4-(1-
pi perazinyl) et hyl - 2H pyri dazi n-3-one Fol | owi ng the procedure of Exanple
2, 4-(4-tert - bdtexyuemdidpll—o--Ai- Ebagt onyd-medbiyy FpBeg vl ¥t rdsebgtyl~
met hyl - phenyl ) - 2-i sobutyl - 2H- pyri dazi n- 3-one was reacted to yield the
title conpodHdrasidazpidli-s-yakl ow oil (yield: quantitative). 1H NVR(400MHz,
CDC13)5: 0.98(6H, d, J=6.8 Hz),1.47(1H, brg 2.28-2.40(1H, m, 2.36(3H,
d, J=1.7 Hz) 2. Geldigwing Eha Brmdurzﬁ oF( Brewple 2/H2)9 Hz), 3.56(2H, d,
J=1.4 -Hz), 4. 07(2H, d, J=7. %
6-{4~fluoro- 3-methylp enyl) ~2-isobutyl-4-phthalimidomethyl-
2H-pyridazin~-3-one was reacted to yield the title compound as
" a slightly vellow oil. (yield: 929.6%)}.
'H NMR(400MHz, CDCl;)3:
0.98(6H, d, J=6.8 Hz), 1.64(2H, br), 2.30-2.40(1H, m),
2.35(3H, d, J=2.0 Hz), 3.89(2H, 4, J=1.2 Hz), 4.07(2H, d,
J=7.3 Hz), 7.07(1H, dd, J=8.8, 8.8 Hz), 7.60(1H, ddd, J=2.1,
4.9, 8,8 Hz), 7.64(1H, dd, J=2.1, 7.4 Hz), 7.67(1H, &, J=1.2
Hz).
IR (Neat) cml: 3372, 3301, 1655, 1605, 1504.

Mass m/z: 289(M").

Example 97
Preparation of
4-aminomethyl-6- (4-fluoro-3-methyl-phenyl)-2-isobutyl
-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,

4—aminométhyl—6—(4—fluoro—3¥methylphenyl}—2—isobutyl-2H~

pyridazin-3-one was reacted to yleld the title compound as
colorless needles {yield: 79.8%}.

Melting point: 217.5-220.5C (dec.)




7.09(1H, dd, J=8.8, 8.8 Hz), 7.58(1H, ddd, J=2.0, 4.9, 8.8 Hz%
dd, J=2.0, 7.3 Hz), 7.75(1H, t, J=1.4 Hz). Exanple 102 30 MarcB®

Preparation of 6-(4-fluoro-3-nethyl phenyl)-2-isobutyl-4-(1-
i penazi nyl ) met hyl - 2Hpyri dazi n- 3-one di hydrochl oride Follow ng the
pro edut e of Exanple 4, , : '

6- (4-fl uoro- 3- nethylphenyl) 2- |sobutyl{§-(1-piperazinyl)

nmet hyl -

2H- pyri dazi n- 3-one was reacted
yellow prisnms (yield: 87.2%. Melting point:
DVSO- d6) 5: 0.94(6H, d, J=6.8 Hz), 2.19-2.30(IH, nm, 2.32(3H, d, J=1.7 Hz),
=8. 8,

3.04(4H, br), 3.71(4H br), 4.01(2H d, J=7.3 Hz), -7.28(1H dd, J
Hz), 7.76( 14 mzct,c;oémaz, s g 6258 Hz), 7.83(1H, dd, J=2.0, 7.3 Hz),

8.40(1H, brs). IRKBr) cm1: 1

9, 1610, 1504, 1422. Exanple 103

64( 1H,

Preparati on of0. 9% (64 t @ tr=autoxy £ ArDomyh- bomr@e&r@}ﬂ QY&)F&E“ W, -8:{3 4

di f1 uor ophenyl) - 2-i sobutyl - 2H pyri dazi n- 3-one
4-(3, 4- dlfluomﬂphemymif2&66h0%¥2cﬁﬁbpnwl0%(bﬂ¢hﬂxﬁ=4.3:az),7.31(1H,

dd, J=9.0, 9.0 Hz), 7.75(1H, ddd, J=2.1, 4.9, 9.0 Hz),

7.83(1H, dd, J=2.1, 7.4 Hz), 8.28(1H, s).

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

Example 98
Preparation of 4-diethylaminomethyl—6—(4-fluoro—3—
methylphenyl)-2-isobutyl-2H-pyridazin-3-one
Following the procedure of Example 9(4),
6—(4—fluoro~3—methylphenyl)—2—isobutyl—4—

methanesulfonyloxymethyl-2H—pyridazin—3-pneanuidiethylamine

were reacted to yield the title compound as a slightly yellow‘

oil (yield: 94.7%).

H NMR(4OOMHZ, CDC13)8:
0.98(6H, d, J=6.8 Hz), 1.07(6H, t, J=7.1 Hz), 2.30-2.41(1H,
m), 2.35(3H, d, J=1.5Hz), 2.61(4H, q, J=7.1 Hz), 3.60(2H,
d, 0=1.7Hz), 4.08(2H, 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), 5.65(1H, dd, J=2.2,
7.3 Hz), 7.85(1H, t, J=1.5 Hz).

IR (Neat) em™: 1652, 1609, 1506.

Mass m/z: 345 (M%) .

Exanple 99

reparatloh of " et hyl

Marshi2006

yvield the title conpound as pale
154. 9-158. 09C 1H NMR(400MHz,

8.

8




oxobut anoate Foll owi ng the procedure of Exanple 1(3),

3',4' -difl uoroacet ophenone was reacted to yield the title con38dfiarchs2Q06
pale yellow oil (yield: 81.6%. 30 March 2006 120 'H NMR(400MHz, CDC13)5:

1. QOI}GH, t, J=7.1 Hz), 3.78(2H, s), 4.22(1H, s), 4.31(4H, q, J=7.1 Hz),
7.24-7.°30(1H, m, 7.73-7.82(2H, m. IR(Neat) cm1l: 3483, 1740, 1695, 1612.
Mass m z: 312(Mt-H20). 2) Preparation " _

4- car boxy-6- (3, 4-di fl uor ophenyl ) - 2H pyri dazi n- 3-one Fol |l owi ng the procedure
of Exanple 1(4), ethyl,

4- (3, 4-difl uorophenyl)-2-ethoxycarbonyl - 2- hydr oxy- 4- oxo- but anoate was
reacted to yield the title conpound as a pale yellow crystalline powder

(yield: 88.9%. 3pr&peparaii @ of
4- met hoxycar bonyl - 6- (3, 4-di fl uorophenyl ) -2H pyri dazin-3 -one Follow ng the

procedure of Exanpteidfib)laminomethyl-6-(4-fluoro~3-methylphen l)—a— .

4- car boxy-6- (3, 4-di fl uorophenyl)-2H pyri dazi n- 3- one was regct ed to yield
the title conpountsas:iayipaitepyel lant wrytehnal hivaeocpomoele (yiel d: 85.8% . 1H.
NVR(400MHz, CDCL13) 8: '

Following the procedure of Example 4,
4—diethylaminomethyl—6—(4—fluoro—3—methylphenyl)—2—isobutyl
=2H-pyridazin-3-one was reacted to yield.the‘title conpound as
slightly yellow needles (yield: 70.1%).

. Melting point: 154.3-157.3%C
'H NMR (400MHz, CDCl;)&:
0.92(6H, d, J=6.8 Hz), 1.29(6H, t, J=7.2 Hz), 2.20—2;30(1H,
m), 2.32(3H, 4, J=1.2 Hz), 3.09-3.25(4H, m), 4.03.(2H, d,
J=7.3 Hz), 4.28(2H, 4, J=5.6 Hz), 7.30(1H, dd, J=9.0, 9.0
Hz), 7.80(1H, ddd, J=2.0, 4.9, 9.0 Hz), 7.87(1H, dd, J=2.0;
7.3 Hz), 7.85(1H, t, J=1.5 Hz).

IR(KBr) cm™: 2559, 2491, 1652, 1613, 1507.

Example 100
Preparation of
4-(4~tert~butoxycarbonyl—lupierazinyl)methylmG—(4-

fluoro~3—methylphenyl}~2-isobutyl—éH-pyridazin~3—one

Following the procedure of Example 1(10)},
6—(4~fluoro~3—methylphenyl)—2~isobutyl—4~methanesulfonyloxy

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

l-piperazine-carboxylate were reacted to yield the title

compound as a slightly yellow oil (yield: 97.5%).




4.01(3H, 3), 7.25-7.32(1H, m), 7.53-7.57(1H, m 7.67-7.73(1H, nh, 8. 31( 1H,
's), 11.70(1H br). IR(KBr) cm1: 3223, 3159, 1722, 1676, 1659. 30Ndarehd006
266§N%). 30 March 2006 121 4) Preparation of

6- ({3)4- di f | uor ophenyl ) - 2-i sobut yl - 4- met hoxycar bonyl - 2H pyri dazi n- 3- one
FoIKFbvvi’ng t he procedure of Exanple 1(6),
6:(3,4-difluorophenyl)-4-nethoxycarboqﬁl-ZFprridazin-3-one was reacted to
yield the title conmpound as a yellow o P (yield: quantitative). 1H
NVR(400MHz, CDC13)5: 0.99 (6H, d, J=6.8 Hz), 2.30-2.41 (1H, m, 3.98 (3H,
s), 4.13 (2H, d, J=7.2 Hz), 7.23-7.30(1H, m), 7.49-7.55(1H, m), 7.68(1H,
ddd, J=2.2, 7.6, 11.1 Hz), 8.20(1H, s). 5) Preparation of

4-carboxy-6ﬁ{$@ﬁwq55h99[Qﬂﬂg%yg)-2-isobutyl- 2H- pyri dazi n- 3- one Fol | ow ng
t he procedure of Exanple 1(7),

6-(3,4-dif|UOKDBBQHHL)dZ-&&@hﬂ@Mh;410@BhQKyQanQQ%b;%bhopy%iq%%in-3-0ne was
reacted to yield the title conpound as colorless finé needies ‘(yield:
91.4% . Meltizg3pqBH} :d16814-7163) /G . 3o dYREJ09Mize 1GHC13) 85 (2m, 4,

J=1.0 Hz), 4.08(2H, 4, J=7.3 Hz), 7.09(1H, 4dd, J=8.9, 8.9

Hz), 7758(1H, ddd, J22.b, 4.9, 8.9 Hz), 7.63{1H, dd, 3=2.0,

7.3 Hz), 7.75(1H, s).

IR(Neat) cm™: 1695, 1652, 1608, 1506,

Example 101
Preparation of
6- (4-fluoro-3-methylphenyl) -2—-isobutyl—4- (1-
piperazinyl)methyl-2H-pyridazin-3-one
Foilowing the procédure of Eiample 2,
4—(4—tert~butoxycarbonyl—l—pierazinyl)methyl—G—(4—fluor0m3—
methyl—phenyl)—2—isobutyl—2H—pyridazin—3-Qne was reacted to
yield the title compound as a pale yellow oil (yield:
quantitative).
'H NMR (400MHz, CDC13)8:
0.98(6H, 'd, J=6.8 Hz},1.47(1H, br), 2.28-2.40(1H, m),
2.36(3H, d, J=1.7 Hz), 2.56(4H, t, J=4.9 Hz), 2.97(4H, t,
J=4.9 Hz), 3.56(2H, d, J=1.4 Hz), 4.07(2H, 4, J=7.3 Hz),
7.09(1E, dd, J=8.8, 8.8 Hz), 7.58 (1H, ddd, J=2.0, 4.9, 8.8

Hz), 7.64(1H, dd, J=2.0, 7.3 Hz}, 7.75(1H, t, J=1.4 Hz).

Example 102




1.02 (6H, d, J=6. 6 Hz) , 2.33-2.43 (1H, m , 4.22 (2H, d, J=7._4 Hz) ,
7.27-7.35 (1H, m, 7:56-7.62 (IH n), 7.74 (1H, ddd, J=2.4, 7.80 Mach2Qds
2006 122 11.2 Hz), 8.62(1H, s), 14.05(1H, s). IR(KBr) cm': 3436, 1737,
1635;; 1522, 1434, 1276, 1102, 806. Mass miz: 308(Mr) 6) Preparation of
6- (3, 4--di f |l uor ophehyl) - 4- hydr oxynet hyl - 2-i sobut yl - 2H pyri dazi n- 3- one
Fol | ow ng the procedure of Exanple 1(8%

4- car boxy- 6- (3, 4-di fl uor ophenyl )-2-iso H%yI—ZH pyri dazi n-3- one was reacted
to yield the title conpound as colorless fine-needles (yield: 25.0%. 1H
NVR(400MHz, CDC13)6: 0.99 (6H, d, J=6. 8 Hz) , 2.29-2.39 (IH 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, Mreparkibnda¢lH, m, 7.64-7.71(2H, m. 7) Preparation of
6- (3, 4-di fl uor ophenyl ) - 2-i sobutyl -4- nethanesul

f onyl oxymet hyl - 2H5-pys-i fdai-B=3=-08en FIRHLW1 g 5L e eg_f_ ire _of Exanple 1(9);
6-(3,4-di fluorophenyl)-4-hydr oxyn@hyl \-yz?i sobu?kys/llla- dep@ri dazi n- 3-one was

e o i e
Following the procedure of Example 4,

6-(4—fluoro—3—methylphenyl)-Z—isobutyl—4—(1-piperazinyl)

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

compound as pale yellow prisms (yield: 87.2%);

Melting point: 154.9-158.0C

'H NMR (400MHz, DMSO-ds)5:
0.94(6H, d, J=6.8 Hz), 2.19~2.30(1H, m), 2.32(3H, 4, J=1.7
Hz), 3.04(4H, br), 3.71(4H, br), 4.01(2H, d, J=7.3 Hz),
7.28(1H, dd, J=8.8, 8.8 Hz), 7.76(1H, ddd, 7=2.0, 4.9, 8.8
Hz)}, 7.83(1H, dd, J=2.0, 7.3 Hz}, 8.40(1H, brs).

IR(KBr) cm™': 1659, 1610, 1504, 1422.

Example 103
Preparation of
4~(4-tert—butoxycarbonyl-l-piperazinyl)methyl—G-(3,4—'
difluorophenyl)—2—isobutyl—2H~pyridazin—3-one |

- 1} Preparation of ethyl
4—(3,4—difluorophenyl)~2-ethoxy-carbonyl-z—hydroxy—4-

oxobutanoate
Following the procedure of.Example 1(3},

3",4" ~difluorocacetophenone was reacted to yield the title

compound as a pale yellow oil (yield: 81.6%).




"H NVMR(400MHz, CDC13)8: 30 March 2006 123 0.99(6H, d, J=6.6Hz),
2.27-2.40(1H,m, 3.18(3H s), 4.08(2H, d, J=7.4 Hz), 5.28(2H, 38 Mareh 2006
Hz), 7.23-7.30(1H, m, 7.50-7.54 (1H, m, 7.68 (1H, ddd, J=2.2, 7. 6, 11.1
Hz)¢N7.75 (1H, t, J=1.4 Hz). IR(KBr) cml: 3447, 1656, 1613, 1522, 1354,
1167, 1049, 877. Mass niz: 372(} ) 8) Preparation of
4-(4-tert-butoxycarbonyl -1 -pi perazi nylJogmet hyl -6- (3, 4 .

di fl uorophenyl)-2-i sobutyl - 2H pyri dazi n-3-one Foll owi ng the procedure of
Exanpl e 1(10), 6-(3,4-difluorophenyl)-2-isobutyl-4-

met hanesul f onyl oxymet hyl - 2H pyri dazi n- 3-one and tert-butyl

| - pi perazi necarboxyl ate were reacted to yield the title conpound as a
yel | ow oi | Y&y inerd4088HEY) CDEH) BIVR( 400MHz, CDC13)8: 0.98(6H, d, J=6.6Hz),
1.47(9H, s), 2.28-2.38(1H, m, 2.52(4H, t, J=4.7 Hz), 3.51(4H t, J=4.7
Hz), 3.58(2H, 1s)30 (#HQ7t2H=7.d, ¥27,23.78(2H, s), 4.22(1H, s), 4.31(4H,
Hz),7.21-7.29(1H,m,7.50-7.55(1H, M, 7.64-7.71(1H, m, 7.76(1H d, J=1.0
Hz). Exanpl e 04 JPriepatat i oh. 24-76-303 14, dinf | ubrGpiTedl{PH2-ms0but yI - 4- (1-

pi per azi nyl nethyI-ZFtpyridazin43-one di hydrochl oride Follow ng the

Mass m/z: 312 (M'-H,0).

2) Preparation of
d-carboxy=-6- {3, 4-difluorophenyl) -2H-pyridazin~3-one
Following the procedure of Example 1(4), ethyl
4-(3,4-difluorophenyl}-2~ethoxycarbonyl-2-hydroxy-4-oxo-
butanoate was reaéted to yield the title compound as a pale

vellow crystalline powder (yield: 88.9%).

3) Preparation of
4-methoxycarbonyl~6- (3, 4-difluorophenyl)-2H-pyridazin-3
-one

' Folloﬁing the ﬁrocedure of Example 1(5),
4-carboxy=-6-(3, 4-difluorophenyl) -2H-pyridazin-3-one was
reacted to yield the title compound as a pale yellow cryStalline

powder {(yield: 85.8%).

' NMR (400MHz, CDCl)8:
4.01(3H, s), 7.25-7.32(1H, m), 7.53-7.57(1H, m),
7.67-7.73(1H, m}), 8.31(1H, s), 11.70(1H, br).

IR(KBr) cm™: 3223, 3159, 1722, 1676, 1659.

Mass m/z: 266 (M').




30 March 2006 124 4-(4-tert-butoxycarbonyl-I-piperazinyl)nethyl di
“f1 uor ophenyl ) - 2-i sobut yl - 2H pyri dazi n-3-one was reacted to Vi ép(MQ'ﬁb QQQGI e

‘conpound as a white solid (yield: 72.5%. Melting point: 182.5-186.0C 1H
NW@}OOM‘E DMSO-d6)S: 0.94 (6H, d, J=6. 6 Hz), 2.22-2.33 (1H, m, 3.11
AR "0F) , 3.30 (4H t, J=5.1 Hz). 3.90(2H, s), 4.02(2H, d, J=7.1 Hz),
7 52(].H, ddd, J=8.6, 8.6, 10.5 Hz), lé 73-7.78(1H, m, 7.90(1H, ddd, -
J=2.2, 8.0, 11.7 Hz), 8.20(1H s). IK ér) cm': 1656, 1609, 1522, 1436,
1276, .1112. Mass mz: 362(M) Exanple 105 Preparation of
6- (3, 4-di fl uor ophenyl ) -2-isobutyl-4-(4-nmethyl -1 -
pi per azi nyl ) met hyl - 2H pyri dazi n- 3-one Foll owi ng the procedure of Exanple
1(10), 6-(3,4-difluorophenyl)-2-isobutyl -
- met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were
reacted to 4} #répuletionl e conpound as a yellow oil (yield: 79.1%. 1H
NVR(400MHz, CDC13)8: 0.98 (6H, d, J=6.8 Hz), 2.28-2.39 (1H m, 2.34 (3H,
s), 2.55 (4H, 613 4- am:sﬁdﬂpplmu)ylygzsa(s&bttﬁ]) 44&&%6%!¢ca9bo&y17..2%{ﬁ) 30
March 2006
pyridazin-3-one
Following the procedure of Example 1(6),
6= (3, 4-difluorophenyl) - 4-methoxycarbonyl 2H—pyr1da21n-3-one
was reacted to yield the tltle compound as a yellow oil (yield:
quantitative},
'H NMR (400MHz, CDCls)$:
. 0.99(8H, d, J=6.8 Hz), 2.30-2.41(1H, m), 3.98(3H, s), 4.13 (24,
d, J0=7.2 Hz), 7.23-7.30(1H, m), 7.49-7.55(1H, m), 7.68 (1K,

ddad, J=2.2, 7.6, 11.1 Hz), 8.20(1H, s).

5) Preparation of

4-carboxy-6-(3, 4~difluorophenyl) —-2~isobutyl-
2H-pyridazin-3-one ' |

Following the procedure of Example 1(7),

6-(3, 4-difluorophenyl) —2—isobutyl-4-methoxycarbonyl-2H-
pyridazin-3-one was reacted to yieid the title compound' as
colorless fine needles (yield: 91.4%).
Melting point: 163.4-163.7C
'H NMR (400MHz, CDCls}§:

1.02(6K, d, J=6.6 Hz), 2.33-2.43 (1H, m}, 4.22 (28, d, 0=7.4 Hz-)',

_7.27—7.35(1H,vm), 7.56~7.62(1H, m), 7.74(1H, ddd, J=2.4, 7.6,




125 7.22-7.29(1H,m,7.50-7.57(1H m), 7. 64-7. 72(1H m), 7. 74( 1H, Sﬁ
106 Preparation of 6-(3,4-difluorophenyl)-2-isobutyl-4-(4-me Jwamﬂ1 0
plpera2|nyl)nethyl 2H pyri dazi n- 3-one di hydrochl oride Follow ng the

pr@cgdure of Exanple 4,

6- (3, 4-di fl uor ophenyl.) - 2-i sobut yl - 4- (4- net hyl - | - pi per azi nyl

) met hyl - 2H pyri dazi n- 3- one was reacteggﬁo yield the title conpound as a
colorless crystalline powder (yield 3% . Melting point: 242.5-243.4 'H
NVR(400MHz, DMBO-d6) S: 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=7.1Hz),
7.52(1H, ddd, J=8.6, 8.6, 10.5 Hz), 7.72-7.77(1H, m, 7.89(1H, ddd, J=2.2,

7.9, 11.7 Hz) 11821261H 8 S92 (18 REOKBAY . o8y dsr, 1§52, 1607, 1522, 1435, 1278.
Mass m z: 376(Mt) Exanple 107 Preparation of

4- N, N- bi s( ZERpdox yet hy |4, nomet hyl 6%5,( 582, 1434, 1276, 1102, 806.
d|f|uorophenyl)-2-|sobutyl-ZFprrldaZ|n-3-one Foliomﬁng the procedure of

Exanpl e 1( 28ss 30 2vaB30E (ZD06 126

6) Preparation of

6- (3,4-difluorophenyl)-4-hydroxymethyl~2-isobutyl-2H~
pyridazin—3—on¢ | |

Following the procedure of Examplé 1(8),

4-carboxy—6~(3,4—difluorophenyl)—2—isobutyl-2H—pyridazin~3-
one was reacted to yield the title compound as colorless )
fine-needlés (yieid: 25.0%).
'H NMR (400MHzZ, CDC13)$:

0.99 (6H, d, J=6.8 Hz}, 2 .29—2_.39 (1IH, m), 2.96(1H, t, J=5.9 Hz),

4.08(2H,d, 0=7.4 Hz)}, 4.72(2H,dd, J=1.2, 5.8 Hz), 7.22~7.28 {1H,

m), 7.51-7.55(1H, m), 7.64-7.71{(2H, m).

‘7) Preparation of 6—{3,4—difluorophenyl)~2—isogutyl—4~
methanesul fonyloxymethyl-2H-pyridazin-3-one

. Following the procedure of Example 1(9),
6—(3,4-difluorophenyl}—4—hydroxymethyl—2—isobutyl-2H—
pyr;dazin-3—one was reacted to yield the title compound as
colorless fine~needies {vield: 81.4%).
Melting point: 113.3-113.4%C

'H NMR (400MHz, CDCls)&:




6- (3, 4-di fl uorophenyl ) -2-i sobutyl - 4-

net hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di et hanol ani né®\Margh 2006
reacted to yield the title conpound as a. yellowoil (yield: 75.8%. 1H
NNE(§OON+E, CDC13)5: 0.97(6H, d, J=6.6 Hz), 2.25-2.38(1H, m, 2.70(4H, br), .
3.643,70(6H, m), 4.06(2H, d, J=7.4 Hz), 7.15-7.25(1H m), 7.54-7.58(1H,
m, 7.67-7.73(1H, m, 7.88(1H, s). Ex le 1.08 Preparation of

4--N, N- bi s(2- hydr oxyet hyl ) am nonet hyl - 6- ('3, 4- :

di fl uorophenyl)-2-i sobutyl - 2H pyri dazi n-3-one hydrochl ori de Foll owi ng the

procedure of Exanple 4, _
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (3, 4-di f| uor ophenyl)

- 2-i sobut Yl - 2 e (isdnzl, =3~ @1 )WaS oheackh 8ehh 0nyi 2! £h the 4yt mpound  as
a white solid (yield: 70.3%. Melting poigt: 1%7.5-1%8352’4{§%$%%400N+u,

DVBOB) S: 0. 95(dHy=1. 4 k), 85kzd (218, 33- =B (khi, M , 23 BHA, ty) J=5. 1 Hz),
3.84(4H, t, J=5.1 Hz), 4.05(2H, d, J=7.1 Hz), 4.45(2H " s), 7.54 (I'H ddd,

J=8.6, 8.6, 10.5i=z).5€(78; %) S1. {dHu, mMad, 5=23 2( hHs, 1448 5zd72 5 (fx8, 12.0
Hz),.8.53(1H, s). IR(KBr) cnvl: 1653, 1604, 1521, 1437, 1275. 30 March 2006
127 t, J=1.4 Hz).

IR(KBr)chJ: 3447, 1656, 1613, 1522, 1354, 1167, 1049, 877.

Mass m/z: 372 (M%)

8) Prepération of
4-(4~tert—butoxycarboﬁyl;l—piperazinyl)—methyl—G—(3,4-
difluorophenyl)-2-isobutyl-2H-pyridazin-3-one
Following the brocedure of Example 1(10)},
6-(3,4-diflucrophenyl)-2-isobutyl-4~
methénesulfonyloxymethyl~2H—pyridazin—3—one and tert-butyl
i~piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 85.5%);
'H NMR (400MHz, CDCls)8:
0.98(6H, d, J=6.6Hz), 1.47(9H, s), 2.28-2.38(1H, m), 2.52 (4H,
t, J=4.7 Hz), 3.51(4H, t, J=4.7 Hz), 3.58(2H, s), 4.07(2H,
d, J=7.2 Hz), 7.21-7.29 (1H,m), 7.50~7.55 (1H,m), 7. 64-7.71 (1,

m}, 7.76(1H, d, J=1.0 Hz).

Example 104
Preparationcxf6~(3,4—difluorophenyl)—2—isobutyl-4~(1—
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride

Following the procedure of Example 2,




Mass m z: 363( Mt- H20) Exanpl e 109 Preparatlon of
6- (3, 4- di f 1 uor ophenyl ) - 4- di met hyl ani nomet hyl - 2- i sobut yl - 2H pyPPddaxch @Qﬁne
Fol | owi ng the procedure of Exanple 7, 6-(3,4- dlfluorophenyl) 2-i sobut yl -
netﬁanesulfonyloxynethyl 2F+pyr|da2|n 3-one was reacted to yield the t|tIe
conpound as a yellow oil (yield: 85.5%. 1H NVR(400MHz, CDC13)5: 0.98(6H,

d, J=6.6Hz), 2.29-2.40(1H m, 2. 35(6H,1 ?—I) 3. 50(2H s), 4.07(2H, d,
J=7.4Hz), 7.20-7.30(1H, m, 7.53-7. 60(12. , 7.67-7.73(1H, m, 7.74(1H,
s). Exanple 110 Preparation of
6- (3, 4, -di fluorophenyl)-4-di met hyl - am nonet hyl -
i sobutyl - 2H pyri dazi n- 3-one hydrochloride Follow ng the procedure of
Exanpl e 4, %= {8;terdi-bluoxopiemy)l-4—giipethytapi nereihye-23] sobut yl -
pyridazin-3-one was reacted to yield the title conmpound as slightly yellow
fl akes (yi etidEl @5 opWenyMet2+ ngppdiyit-2H2R6r ba22Th-5603@ MMak 6222008 tk28 1H '
NVR(400MHz, DMSO-d6)& J =6 . 8 4. 0 5,
yield the title compound as a white solid {(vield: 72.5%).
Melting point: 182.5-186.0C |
'H NMR (400MHz, DMSO-de)d:
0.94(6H;d,J=6.6Hz};2.22—2.33(1H;m),3.11(4H,br),3.30(4H,
t, J=5.1 Hz), 3.90(2H, s), 4.02{2H, 4, J=7.1-Hz), 7.52(1H,
ddd, J=8.6, 8.6, 10.5 Hz}, 7.73-7.78(1H, m), 7.90(1ﬁ, ddd,
J=2.2, 8.0, 11.7 Hz}, 8.20(1H, s).
IR(KBr) cm™: 1656, 1609, 1522, 1436, 1276, 1112.

Mass m/z: 362 (M") -

Example 105
Preparation of
6—(3,4~dif1uorophenyl)—2—isobuty1—4—(4~methyl—1— '
piperazinyl)methyl—ZH—pyridazin—3-one
Following the procedure of Example 1(10),
6= (3, 4-difluocrophenyl)-2-isobutyl-4-
methaneéulfonyloxymethyl~2H—§yridazin—3—ohe and‘
l-methylpiperazine were reacted to yield the title compound as
a yellow oil (yield: 79.1%)}. |
'H NMR (400MHz, CDCls)$:
O.98(6H,d,J=6.8Hz),2.28—2.39(1H,m),2;34(3H,s),2.55(4H,

br), 2.63(4H, br), 3.58(2H, s), 4.07(2H, d, J=7.2 Hz},




d, J=7.1 Hz), 4.28(2H, s), 7.54(ddd, J=8.7, 8.7, 10.5 Hz), .7,.76-7.81 (1H,
n), 7.93 (1H ddd, J=2.2, 7.9, 12.0 Hz), 8.57 (1H, S) IR(Kpr)3@March 5
1607, 1525, 1437, 1288, 1112. Mass mz: 321(M+) Exanple 111 Preparation -of
4-qﬁﬁnonethyl 6- (2, 4-di fl uorophenyl)-2-i sobutyl -2H pyridazi n- 3-one 1)

. Preparation of ethyl 4-(2,4-difluorophenyl)-2-ethoxy-carbonyl-2-hydroxy- 4-
oxobut anoat e Fol | ow ng the procedure o Exanple 1(3),

2',4' -difluoroacet ophenone was reacted %o yield the title conpound as a
pale yellow oil (yield: 76.8%. 1H NMR(400MHz, CDC13)8: 1.30(6x, t, J=7.1
Hz), 3.81(2x, d, J=3.4 Hz), 4.18(1x, s), 4.30(4x, q, J=7.1 Hz), 6.90(1x,
ddd, J=2.4, 8.5, 10.0 Hz), 6.94-7.00(1H, nm), 7.94(1H, ddd, J=6.6, 8.5, 8.5

Hz) . 1 R(Neat) Tm2k7.3491n, 4Y4B,5016927 (181%), 7 MasS Ab7: (V7 ) 30
March 2006 129 2) Preparation of ( ) Wb%lH%&? $#de¥&
4- car boxy- 6- (2ﬂ4—d|fluorophenyl) 2H—pyr|da2|n 3-one Follow ng the procedure

of BmmﬂelM) et hyl
Example 106
Preparation of
6-(3,4-difluorophenyl)~2-isobutyl~4~ {4-methyl-1-
piperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 4,
6;(3,4“difluorophenyl)—2—isobutyl—4—(4—méthyl—l—piperazinyl
}methyl-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield; T0.3%).
Melting point: 242,5-243,4C
'H NMR (400MHz, DMSO~de)3d: ,
0.94{6H,d,J=6.8H2),2.22—2.33(1H;m),2.77(3H,s),3.11(4H,
br),3.34(4H,br),3.84(23,5),4.02£2H,d,J=7.1Hz),7.52(1H,
dad, J=8.6, 8.6, 10.5 Hz}, 7.72-7.77(1H, m), 7.89(1H, ddd,
J=2.2, 7.9, 11.7 Hz), 8.12(1K, s).
IR(XBr) cm™: 1652, 1607, 1522, 1435, 1278.

'~ Mass m/z: 376 (M*)

Example 107
Preparation of
: 4-N,N~bis(2—hydroxyethyl)aminomethyl—S—(3,4—
difluorophenyl);Z-isobutyl-2H—pyridazin—3~one

Following the procedure of Example 1(10),




4- (2, 4-difluorophenyl)-2-et hoxycar bonyl - 2- hydr oxy- 4- oxo- but an
reacted to yield the title conpound as a pale yeIIom/crystallgﬁéﬁﬂgaégws
(yield:.95.2%. 3) Preparation of

6- (é‘m d|fluorophenyl) 4- met hoxycar bonyl - 2H pyri dazin-3 -one Follomjng t he
procedure of Exanple It5),

4- car boxy-6-(2, 4-di fl uorophenyl) - ZFprrhdaZ|n 3-one was reacted to yield
the title conmpound as a pale yeIIOM/crystalllne powder (yield: 81.2%. 'H
NVR(400MHz, CDC13)5: 3.99(3H, s), 6.96(1H, ddd, J=2.4, 8.8, 10.1 Hz),
6.99-7.04(1H, m, 7.77(1H, ddd, J=6.3, 8.8, 8.8 Hz), 8. 30(1H, d, J=2.0
Hz), 12.05(1H, br). IR(KBr) cm1: 3217, 3148, 1721, 1673 1611. WMass niz:

266(M ). 4)6-PiBpaddtfiioBrophenyl) ~2-isobutyl-4-
6- (2, 4-di fl uorophenyl ) - 2-i sobutyl - 4- met hoxycar bonyl - 2H pyri dazi n- 3- one

Fol | owi ng tiethemecaddbey bbxfxeatimptle 280y i 39z Mar hon20@64130 6- (2,
4di fl.uor ophenyl ) _4_net haxycarboflyl...2H pyridazjfl_3_ofle was reacted to

yield the tdidtdapoipmind ware rpakecyets omeaid théyiets Bhp8Uhea A&l a
NVR( 400MHz, CDC13) 8:
yellow 0il (yield: 75.8%).
x NMR(-!!OOMHz, CDC13) 8
0.97(6H, d, J=6.6 Hz), 2.25-2.38(1H, m), 2.70(4H, br},
3.64~;.70(6H, m), 4.06(2H, d, J=7.4 Hz), 7.15-7.25(1H, m),

7.54-7.58 (14, m), 7.67-7.73(1H, m), 7.88(1H, s).

Example 108
Preparation of
4-N,N-bis (2-hydroxyethyl) aminomethyl-6- (3, 4-
difluocrophenyl)-2-isobutyl-2H-pyridazin-3—one
hydrochloride
Follbwing the procedure of Example 4,
4~N,N—bis(2~hydroxyethyl)aminomethyl“G—(3,4-difluorophenyl)-
~2-isobutyl-2H-pyridazin-3-one was reacted to yield.thé title
compound as a white solid (yield: 70.3%). |
Melting point: 127.5-128.3C
'H NMR (400MHz, DMSOg)&:
0.95(6H, d, J=6.8 Hz), 2.23-2.34(1H, m}, 3.35(4H, t, J=5.1 Hz),
3.84(48, t, J=5.1 Hz), 4.05(2H, d, J=7.1 Hz), 4.45(2H, s),
7.54(1H,ddd,J=8.6,8.6,10.5Hz),7.76—7.81(1H,m),7.93(1H,‘
ddd, J=2.2, 7.8, 12.0 Hz), 8.53(1H, s}.

IR(KBr) cm™: 1653, 1604, 1521, 1437, 1275.




0.99(6H, d, J=6.6 Hz), 2.29-2.42(1H, in), 3.97(3H s), 4. 12(2
Hz), 6.94(1H, ddd, J=2.4, 8.8,11.2 Hz), 6.98-7.04 (1H, m , EbéﬂvﬂﬁZQ%M
J=6.3, 6.3, 8. 8 Hz) , 818 (1H d, J=2.0 Hz). IR(Neat) cm 1: 1755, 1748,

1668} 1620, 1506. Mass mfz: 322(Mr). 5) Preparation of
4- car boxy- 6- (2, 4-di f 1 uor ophenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one Fol | owi ng

the procedure of Exanple 1(7), 197

6- (2, 4-di fl uor ophenyl ) - 2-i sobut yl - 4- nethoxycarbonyl . pyri dazi n- 3- one
was reacted to yield the title conpound. as slightly yeIIOM/needIes
(yield:. 92.7% . Melting point: 126.5-128.290 1H NVR(400MHz, CDC13) 8:
1.02(6H, d, J=6.6 Hz), 2.31-2.43(1H m, 4.22(2H, d, J=7.6 Hz),

6. 96- 7. 07(2massﬁm/27 B&@ﬂw*fﬂdm J=6.3, 6.3, 8.8 Hz), 8.61(1H d, J=2.2
Hz), 14.02(1H, s). IR(KBr) cm1; 1739, 1636, 1618, 1573, 1465. Mass m z:

308(Mt). 30 March 2006 131 6) Preparation of
6- (2, 4- dlfluorophenyl) 4- hydroxynethyl 2-i.sobutyl -2H pyridazi n- 3-one
‘Example '
Preparation of
Gf(3,4—dif;uoropheny1)—4~dimethylaminomethyl~2—
isobutyl-2H-pyridazin-3-one
Following the procedure of Example 7,
6—(3,4—difluorophenyl)~2—isobutyl—4-
methanesul fonyloxymethyl-2H-pyridazin-3-one was reacted to
yield the title compound as a yellow oil {vield: B85.5%).
*H NMR (400MHz, CDCls)d:
O.98(6H,d,J=6.6Hz),2.29~2.40(1H,m),2.35(6H,s),3,50(2H,
s), 4.07(2H, 4, J=7.4Hz), 7.20~7.30(1H, m}, 7.53-7.60(1H,

mj, 7.67—7.73{1H, m), 7.74(1H, s).

Example 110

Preparation of

6-(3,4~-difluorophenyl) -4-dimethyl~aminomethyl-2-

isobutyl-2H-pyridazin-3-one hydrochloride

Following the proceduré of Example 4,
6-(3,4—difluorophenyl);4~dimethylaminomethyl—2—isobutyl—ZH-
pyridazin—B—one_was reacted to yield the title compound as
slightly yellow flakes (yield: 85.9%).

Melting point: 226.5-227.7C




Fol | owi ng the procedure of Exanple 1(8),

4 car boXy-6- (2, 4-di fl uorophenyl ) -2-i sobutyl - 2H pyri dazi n- 3- ond0\Marche2046. 4
J\8|d the title conpound as a pale yellow oil (yield: 45.0%. ''H

M% OMHz, CDC13)5: 0.98(611, d, J=6.8 Hz), 2.27-2.40(1H, n), 3.15(1H t,

J=6.1 Hz), 4.08(2H, d, J=7.3 Hz) 4.69(2H, dd, J=1.2, 6.1 Hz), 6.93(1H,

ddd, J=2.4, 8.8, 11.2 Hz), 6.96-7.02(1igk, m, 7.61-7.63(1H m), 7.72(1H,

ddd, J=6.3, 6.3, 8.8 Hz). IR(Neat) cm': 3412, 1652, 1620, 1507. WMass. niz:

294(1*) 7) Preparation of 6-(2,4-difluorophenyl)-2-isobutyl -

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the pr ocedure of

Exai hpl e 1(9) 6- (2, 3-di fl uorophenyl ) - 4- hydr oxynet hyl - 2- |sobutyl

pyri dazi n- 3- Ibri‘édFV\%@OMﬁaetEMSmfﬁsyﬁel dthe title corrpound as' colorl ess

needles (yield: 96.3%. Melting point: 86.7-88.6C 'H NVR(400MHz, CDC13) 3:

0.99(6H, d, J£B-985(P€i:1) d, 27‘@682i239(2LI-23—ﬁ).3431H,61(L512. 8B)6H,3) ,Marogh 22006 r> 132
4.08(2H, d, J=7.3 FE) 5.26(2x, d, J=1.2 Hz), 6.94(1x, ddd,
d, J=7.1 Hz), 4.28(2H, s}, 7 54(ddd J=8.7, 8.7, 10.5 Hz),
l7.76~7.8;(1H,m),7.93(1H,ddd,J=2.2,7.9,12.0Hz),8.5?(1H,
s).

IR(KBr) cm™: 1648, 1607, 1525, 1437, 1288, 1112,

Mass m/z: 321 (MY

Example 111
Preparation of
4?aminomethyl—6—(2,4-difluorophenyi)—2—isobutyi—2H—
pyridazin-3-one
1) Preparation of ethyl
4~(2,44dif1uoropheny1}—2—ethoxy—carbony1-2~hyd£oxy—4—
oxobutanocate
Following the procedure of Example 1(3),
2',4'—difiuoroacetophenone wasvreacted to yield the tiﬁle
compound as a pale yellow oil (yield: 76.8%).
'H NMR (400MHz, CDC13)8:
1.30(eH, t, J=7.1 Hz), 3. 81(2H, d, J=3.4 Hz), 4.18(1H, s),
4. 30(4H q, J=7.1 Hz), 6. 90(1H ddd, J=2.4, 8.5, 10.0 Hz),
6.94~7.00(1H, m), 7.94(1H, ddd, J=6.6, 8.5, 8.5 Hz).
R(Neat) em™: 3491, 1743, 1692, 1612.

Mass m/z: 312 (M'-H,0 )




J=2. 4, 8. 8, 11.2 Hz) , 6.97-7.03 (1H, n) , 7.71 (1H, ddd, J
8.8 Hz), 7.73-7.75(1H, m. IR(KBr) cm1: 1659, 1612, 1508, 1358°ﬁ§@32006

Mass mz: 372(Mt) 8) Preparation of 6-(2,4- dlfluorophenyl) 2-i sobutyl -
phthal i m domet hyl - 2H-pyri dazi n- 3-one Fol | ovvi ng the procedure of Exarrpl,e
24(1) . 6-(2, 4-di fl uorophenyl)-2-isobutyl -
nethanesulfonyloxynethyl 2H pyri dazi n- ﬁmone was reacted to vyield the title
conpound as colorless needles (yield: 91.1%. Melting point: 152.3-155.61
NVR(400MHz, CDC13)5: 0.98(6x, d, J=6.6 Hz), 2.28-2.39(1x, m, 4.07(2x, d,
J=7.3 . Hz), 4.89(2H, d, J=1.0 Hz), 6.‘83(1x; ddd, J=2.4, 8.8, 11.0 Hz),
6.91-6.97(1H, m, 7.27-7.31(1x, m, 7.66(1H, ddd, J=6.3, 6.3, 8.8 Hz),
7.74-7.80(2%) MepakeBd-on. 04(2x, n). IR(KBr) cm1: 1773, 1720, 1650, 1617,
1509, 1418, 1389. Mass niz: 423(M+). 1H 9) Preparation of
4- ami nonet hyl - é=¢&prii-fd-U8r dphehingzdphiengB it 2H-2¥+ i gauiirdazione3- one
Fol |l owi ng the procedure of Exanple 24(2), 30 March 2006 183
2-i sobut yl - 6- ( 2, FdilPWisoophermyocativghkt hél Exardoleetlnl) 4 2Ethyl
4-(2,4-difluorophenyl)—2-ethoxycarbony1~2~hydroxy—4~oxo—
butancate was reacted to yield the title compound as a pale

yellow crystalline powder (yield: 95.2%).

3) Preparation of
'6—(2,4—difluorophenyl)~4—methoxycarbonyl~2H—pyridazin-3
~one |

Following the procedure of Example 1{5),
d-carboxy-6-(2, 4~-difluorophenyl)~2H-pyridazin-3-cne was
reacted to yleld the title compound as a pale yellow crystalline
powder {yield: 81.2%).
'H NMR (400MHz, CDCls)8:
3.99(3H, s), 6.96(1H, ddd, J=2.4, 8.8, 10.1 Hz),
6.99—7.04(11-1, m), 7. 77(1H, ddd, J=6.3, 8.8, 8. BHZ) 8‘30(11-1,
d, J=2.0 Hz), 12,05(1H, br).

IR(KBr) cm™: 3217, 3148, 1721, 1673, 1611.

Mass m/z: 266 (MY).

4) Preparation of
6-(2,4—diflu0ropheny1)~2—isobutyl—4—methoxycarbonyl~2H—
Pyridazin-3-one |

Following the procedure of Example 1(6),




pyri dazin-3-one was reacted to yleld the title conmpound as a hﬁhtl
yel low oil (yield: 98.40). 1H NVR(400MHz, CDC13)S: 0.98(6H, d, 39 ah2006

1.66(2H, br), 2.24-2.41(1H, n), 3.87 (2H s) , 4.08 (2H, d, J=7.3 Hz) ,
6. 9@‘(1H ddd, J=2.4, 8.8, 11.2 Hz), 6.97-7.02(1H, ), 7.63(1H t, J=1.1
Hz)>7.71(1H, ddd, J=6.3, 6.3, 8.8 Hz). IR(Neat) cm1: 3381, 3307,.1652,

1611, 1508 Mass niz 293(M). Exanplfmglz' Preparati on of
4- am nonet hyl - 6- (2, 4-di fl uor ophenyl ) - 2-1 sobutyl - 2H pyri dazi n- 3- one
hydrochl ori de Foll owi ng the procedure of Exanple 4,
4- am nomet hyl - 6- (2, 4-di fl uor ophenyl ) - 2-i sobutyl - 2H pyri dazi n- 3-one was
reacted to yield the title conpound as slightly yellow needles (yield:
94.99%) . N@Iﬁfm@,ﬁmﬁiﬁludﬁbbhén&ﬁSTQiheﬁﬁéﬁﬂﬂa&ﬁaﬁbtthﬁ%ﬁEhﬂgﬁﬁu3Qo§§(6H d,
J=6.8 Hz), 2.18-2.34(1H, m, 4.01(2H, s), 4.02 (2H,
7.24-7.31 (b r@aqtéHAQ6 gitld ddb tit2edcomborfhd 13- 5 ﬁﬁmelgéllé@l 11 ddd,
J=6.3, 6.3, 8.8 Hz), 7.95(1H, s) . 30 March 2006 134 IR(KBr) cm': 1652,
1616, 1597, (Ybebd: 84.8%) .
'H NMR{400MHz, CDCls)&:
0.99(6H, d, J=6.6 Hz), 2.29-2.42(1H, m), 3.97(3H, s),
4.12(2H, d, J=7.3 Hz}, 6.94(1H, ddd, J=2.4, 8.8, 11.2 Hz),
6.98-7.04(1H, m), 7.73(1H, ddd, J=6.3, 6.3, 8.8 Hz), 8.18 (11,
d, J=2.0 Hz).
IR (Neat) cm™: 1755, 1748, 1668, 1620, 1506.

' . Mass m/z: 322 (M).

5) Preparation of
4-carboxyw6—(2,4~difluorophenyl)-2—isobutyl—2H~
pyridazin;3—one
Following the procedure of Example i(?),
6—(2,4-difluor0phenyl)—2—isobutyl—4~methoxycarbonyl—2H—
pyridazin—-3-one was reacted to yvield the title compound. as
slightly yellow needles (vield: 92.7%) .
Melting point: 126.5-128.2C
'H NMR (400MHz, CDCl3)8:
1.02(6H, d, J=6.6 Hz), 2.31-2.43(1H, m), 4.22(2H, d, J=7.6
Hz), 6.96-7.07(2H, m), 7.74(1H, ddd, J=6.3, 6.3, 8.8 Hz),
8.61(1H, d, J=2.2 Hz), 14.02(1H, s).
IR(KBr) cm™: 1739, 1636, 1618, 1573, 1465.

Mass m/z: 308 (M').




Exanpl e 113 Preparation of
6- (2, 4- di f | uor opheny! ) - 4- di met hyl - ami nonet hyl - 2- 30 March 2006
i sobutyl - 2H-pyri.dazi n-3-one Followi ng the procedure of Exanple 7,

6- (2, 4-di f | uor ophenyl ) - 2-i sobut yl - 4-
met hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one was reacted to vyield the title
conmpound as a slightly yellow oil (yielidt 94.1% 1H NVR(400MHZ, CDC13)5:

0.98(6H, d, J=6.8 Hz), 2.27-2.38(1H, m, 2.34(6H s), 3.49(2H, d, J=1.5
Hz), 4.07(2H, d, J=7.6 Hz), 6.92(1H, ddd, J=2.4, 8.8, 11.2 Hz),
6.95-7.01(1H, m, 7.70(1H, t, J=1.5 Hz), 7.71(1H, ddd, J=6.3, 6.3, 8.8
Hz). IR(Neat) cm 1: 1652, 1612, 1508. Mass mz: 321(M). Exanple 114

Preparation of 6-(2,.4-difluorophenyl)-4-di nethyl -am nonet hyl - 2-

i sobutyl - 2Hgpyri dazin- 3- one, hydrochl oride Follow ng the procedure of
Exanpl e 4, éﬁ(%?ggﬁf??ﬂﬁ?dﬁ%enyl)-4-dinethylaninonethyl-2-isobuty|-2H 30
Mar ch 2006 135 pyki gazi p-3-one was reacted to yield the title conpound as
pal e yellow1pFig%ég(§%€3%9r3ﬁ§%§%§?“4'hydr°xymethyl‘2‘iSObUtyl-2Hi

pyridazin-3-one
Following the procedure of Example 1(8),
4—carboXy-6~(2,4—difluorophenyl)—2-isobutjl—2H~pyridazin—3-
one was reacted to yield the title compound as‘a pale yellow
0il (yield: 45.0%).
'H NMR (400MHz, CDCl;)8:
0.98(6H, d, J=6.8 Hz), 2.27-2.40(1H, m), 3.15(1H, t, J=6.1
Hz), 4.08(2H, 4, J=7.3 Hz), 4.69(2H, dd4, J=1.2, 6.1 Hz),
6.93(1H, ddd, J=2.4, 8.8, 11.2 Hz), 6.96-7.02 (1H, m),
7.61-7.63(1H, m ), 7.72(1H, ddd, J=6.3, 6.3, 8.8 Hz).
IR(Neat) cm™: 3412, 1652, 1620, 1507.

Mass m/z: 294 (M%) .

7) Preparation of‘6—(2,4—difluorophenyl)—2-isobutyl-4~
methanesulfonyloxymethyl—2H—pyridazin—3~one

Following the procedure of Example 1(9),
6—(2,3~difluoropheny15-4~hydroxymethyl—2~isobutyl~2H~
pyridazin-3-one was reacted to yield the title compound as’
colorless needles (yield: 96.3%).
Melting point: 86.7-88.6C
'H NMR (400MHz, CDCl,)8:

0.99(6H, d, U=6.8 Hz),'2.26—2.39(1H, m), 3.16(3H, s),



Mel ting point: 170.1-173.5°C 1H NVR(400M4z, DMVBO- d6)6: 0. 94(6
'ng_Pol ( ) ( ?@(@ﬁrcggoos

Hz), 2.18-
7.25-7. 31(
6. 3%*8 8

i sobutyl - 2H pyri dazi n- 3- one

6-(2,4-dif
nmet hanesul
toyieldt
NMVR(400VHz,
2.27-2. 39(

7.72(1H, ddd, J=6.73, 6.3

2006 136

2.29(1H, m), 2.80(6H, s), 4.03(2H d, J=7.3 Hz),

1H, m, 7.45(1H, ddd, J=2.4, 8.8, 11.2 Hz), 7. 81(1n ddd, J=6. 3,
Hz). 8.15(1H, d, J=1.7 Hz), IR(KBr) cm1: 1648, 1612, 1523, 1510.
Exanpl e 115 Preparation of 4-diethylam nomethyl-6-(2,4-difluorophenyl)-2-

| uor ophenyl ) - 2-i sobut yl -

Fol | owi ng 18%e procedure of Exanple 9(4),

f onyl oxynet hyl - 2H pyri dazi n- 3-one and di et hyl am ne were reacted

he title conpound as a pale yellowoil (yield: quantitative).
.98 1.06(6H, t, J=7.1 Hz),
1HCD‘§§@&1{ (41&%? ﬂﬁLv 512rﬁz()25) 3d5§(=éH2 RF) 06197 (H2) dadl, 07( 2H,

& g 6.95-7.0
J=7.3 Hz), £.92(1H o ‘EH éﬂ .%—83(%1}1,{}'2@) 3 ]_1515H,ng<]i}(—é])|j-6 ?o Mar ch

R(Negtd, Gmel Hz}959: 731535[.375 2084,

IR{KBr) cm™: 1659, 1612, 1508, 1359, 1166.

Mass m/z: 372 (M").

8} Preparation of 6-(2,4-difluorophenyl)—2—isdbutyl-4—

phthalimidomethyl-ZH—pyridazin—Buone |
Following the procedure of Example 24 (1),

6~ (2, 4-di fluorophenyl) -2-isobutyl-4-

methanesulfonyloxymethyl-2H—pyridazin~3-one was reacted to

vield the titilas compound as colorless needles (yield: 91.1%).

Melting point: 152.3-155.6C

'H' NMR (400MHzZ, CDC13)8:

0.98(6H, d, J=6.6 Hz), 2.28-2.39(1H, m), 4.07(2H, d, J=7.3

Hz), 4.89(2H, d, J=1.0 Hz), 6.83(1H, ddd, J=2.4, 8.8, 11.0

Hz), 6.91-6.97(1H, m), 7.27-7.31(1H, m), 7.66{1H, dad,

J=6.3, 6.3, 8.8 Hz), 7.74-7.80(2H, m), 7.86-7.94(2H, m).

IR{KBr) cm™: 1773, 1720, 1650, 1617, 1509, 1418, 1389.

Mass m/z: 423 (MY,

9) Preparation of

p

4—aminomethyl—6—(2,4—difluorophenyl)—2-isobutyl~2H~

yridazin-3-one

Following the procedure of Example 24(2),

1H



Mass nmfiz: 349(M). Exanple 116 Preparation of
4- di et hyl am nonet hyl - 6- (2, 4-di fl uor ophenyl ) - 2- isobutyl-ZFprrﬁgéy?ﬁﬂkggwg

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

4- di.et hyl am no- net hyl - 6- (2, 4-di f| uor ophenyl ) - 2-i sobutyl - 2H pyri dazi n- 3- one
was.reacted to yield the title conpound as colorless needles (yield:
80.9% . Melting point: 128.9-131.70C ' H3NVR(400MHz, DMSO-d6)8: 0. 94(6H, d,
J=6.8 Hz), 1.28(6H, t, J=7.2 Hz), 2.18-2.29(1H, m, 3.10-3.23(4H, m,
4.03(2H, d, J=7.3 Hz), 4.29(2H, d, J=5.4 Hz), 7.28(1H ddd, J=2.2, 8.8,

8.8 Hz), 7.45(1H, ddd, J=2.2, 8. 8 8.8 Hz), 7.81(1H, ddd, J=6.3, 8 8, 8.8

Hz), 8.24(4H ¢ 1. ) le 117 _ Pre atjon o
4-N, N-bi s( 2 hyd?%%’i}’gt h@ﬁ%r‘% ﬁg%ng IRARNERE2) 74 “BRESLL % Bnethy1-2n-

di f | h I - daz 3 Fol | th dure of
Bcanpl e 1( 0] B4 K T RO O VISHE e b 8he mpsboge ey ©

met hane suléxﬁ?ﬂ, 4yq%ﬁﬁxk gk Py ié& i @8 4Qpe and di et hanol ani-ne were
d th .

reacted to y é title co
'H NMR (400MHz, CDCl,)S$:

0.98(6H, d, J=6.8 Hz), 1.66(2H, br), 2.24-2. 41(1H, m),
3.87(2H, s), 4.08 (2H, d, J=7.3 Hz}, 6.92(1H, ddd, J=2.4, 8.8,
11.2 Hz), 6.97-7.02(1H, m), 5.63(11{, t, J=1.1 Hz), 7.71(1H,
ddd, J=6.3, 6.3, 8.8 Hz).

IR (Neat) cm™: 3381, 3307, 1652, 1611, 1508.

Mass m/z: 293 (M").

Example 112
Preparation of
4—aminomethyl—6-(2,4-difluorophenyl)—2-isobutyl—2H—
pyridazin-3-one hydrochloride
Following the procédure of Example 4,
4—aminomethyl-6—(2,4—difluorophenyl}—2—isobutyl—2H-
pyridazin-3-one was reacted to vield the title_com#ound as
slightly yvellow needles (yield: 94.9%).
Melting point: 161.4-163.9C
'H NMR (400MHz, DMSO-dg)&:
0.93(6H, d, J=6.8 Hz), 2.18-2.34(1H, m), 4.01(2H, s),
4.02 (24, d, J=7.3 Hz), 7.24-7.31(1H, m), 7.46 (1H, ddd, J=2.4;
8.8, 11.5 Hz), 7.76(1lH, ddd, J=6.3, 6.3, 8.8 Hz), 7.95(1H,

_ 8).



slightly yellowoil (yield: 97.6%. 'H NVR(400MHz, CDC13)3: 0.24(&H .d
J=6.6 Hz), 2.26-2.40(1H 1), 2.70(4H t, J=5.0 Hz), 3.65(4H, t%’,z’@é%‘%'bz%ﬁ,
3.70(2H, s), 4.09(2H, d, J=7.3 Hz), 6.92(1H, ddd, J=2.7, 8.8, 11.2 Hz),
6. 9’2:)7.03(1H, m, 7.63(1H d, J=2.4 Hz), 7.75(1H, ddd, J=6.3, 6.3, 8.8
Hz). .IR(Neat) cm1l: 3401, 1648, 1597, 1508. Mass m z: 363( M- H20).
Exanpl e 118 Preparation of 4-N, N-bi s{& hydroxyet hyl ) am nonet hyl - 6- (2, 4-
di f | uor ophenyl)-2-isobutyl - 2H pyri dazi n-3-one hydrochl ori de Foll owi ng the
procedure of Exanple 4, :

4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (2, 4-di f1 uor ophenyl) :
-2-1sobutyl 5 i dazin-3-one was reacted to yield the title conpound as
slightly yef%g%vg%):i%s' ?Jslgféﬁ"d:lsééfo@@?7wb15q9rwg point: 161.8-163.9C 1H
NVR( 400MHz, DWMSO-d6)5: 0.93(6H, d, J=6.6 Hz), 2.18-2.29(1H, . m,
3.27-3.40(4H, br, overlapped with H20), 3.76-3.84(4H, m, 4.03(2H, d,
J=7.3 "'Z)’Eélu%lg((ez'%mbrs)’ 5.34(2H, br), 7.24-7.31(1H, n), 30 March 2006
138 7.41-7.48 , , 7.76-7.84(1H, m, 8.15(1H, m. IR(KBr) cm1l: 3233,

3172, 1645, 1613p,1593,¢142%¢

6—{2,4—difluorophenyl}—4~dimethyl~aminomethyl—2—
isobutyl—2H-§yriqa21n—3-one
Following the procedure of Example 7,
6~(2,4—dif1uorophenyl)*Z—isobutyl-4~
_methanesulfonyloxymethyl—zH-pyridazin~3-one wés reacted to

yield the title compound as a slightly yellow oil {yield:
94.1%).

'H NMR (400MHz, CDC1:)8:
0.98(6H, d, J=6.8 Hz), 2.27-2.38(1H, m), 2.34(6H, s),
3.49(2H, d, J=1.5 Hz), 4.07(2H, d, J=7.6 Hz), 6.92(1H, ddd,
J=2.4, 8.8, 11.2 Hz), 6.95-7.01(1H, m}, 7.70(1H, t, J=1.5
Hz), 7.71(1H, ddd, J=6.3, 6.3, 8.8 Hz).

IR(Neat) em™: 1652, 1612, 1508.

Mass m/z: 321 (M%).

Example 114
Preparation of
6—(2,4~difluorophenyl)~4—dimethyl-aminomethyl-2—
isobutyl-2H-pyridazin-3-one hydréchloride
Following the procedure of Example 4,

6-(2,4~difluorophenyl)—4~dimethylaminomethyl-2wisobutyl—2H—



Exanpl e 119 Preparation of

6- (2, 4- di f | uor ophenyl ) - 2-i sobut yl - 4- ( 4- met hyl - | - 30 March 2006
pi perazi nyl ) net hyl - 2H.pyri dazi n- 3- one FoI I owi ng the procedure of Exanple
1( 1'0)) 6- (2, 4-di fl uor ophenyl ) -2-i sobutyl =

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and 1-nethyl pi perazi ne were
reacted to yield the title compound asidéa pale yellow oil (yield: 94.0%.
1H NVR(400MHz, CDC13)S: 0.97(6H, d, J=6.6 Hz), 2.28-2.38(1H, m, 2.31(3H,
s), 2.50(4H, br), 2.61(4H, br), 3.57(2H, d, J=1.5 Hz), 4.07(2H, d, J=7.3
Hz), 6.93(1H, ddd, J=2.4, 8.8, 11.2 Hz ), 6.96-7.02(1H, m, 7.69-7.75.(2H,

. | R( Neat 5, 1616, 1596, 1508.. Ma ml 376( M) Ex le 120
g)repar <(51t| gng%]? %Z](r%%‘s RO FEPRERY IHP- &Lei]sdo%‘g%lilé(%ﬂr?@glﬁyﬂ)a?r pggep ©

pi per azi nyl ﬂ%v@ p in e di hydrochloride Follow ng the
procedure o © rl%%-s égl%gétheét%g 139

6- (2 A4-di f lyaoy y%gberz%ll}ﬂjz i Bbi'tﬁa;s 4- et hyl - | - pi perazi nyl

) - et hyl - 2H pyr one Was redcted to yield the title conpound as

col orl ess meedhgs 16¥imgl d:mad.4 @6

0.94(6H, d, J=6.8 Hz), 2.18-2.29(1H, m), 2.80(6H, s),
4.03(2H, d, J=7.3 Hz), 4.30(2H, s), 7.25-7.31(1H, m),
7-45(1H, ddd, J=2.4, 8.8, 11.2 Hz), 7.81(1H, ddd, J=6.3, 6.3,
8.8 Hz). 8.15(1H, d, J=1.7 Hz),

IR(KBr) em™: 1648, 1612, 1523, 1510.

Example 115
Prebaration of
4-diethylaminomethyl-6-(2, 4-difluorophenyl) ~2-
isobutyl-2H-pyridazin-3-one |
Following the procedure of Example 9(4),
6-(2, 4-difluorophenyl) -2-iscobutyl-4-
methapesul fonyloxymethyl-2H-pyridazin-3—-one and diethylamine
were reacted to yield the title compound as a pale yellow oil
{yield: quantitative). |
'H NMk(400MHz, CDC1s) 8
0.98(6H, d, J=6.8 Hz), 1.06(6H, t, J=7.1 Hz}, 2.27-2.39(1H,
m), 2.59(4H, - J=7.1 Hz), 3.59(2H, d, J=1.7 Hz), 4.07 (241,
d, 0=7.3 Hz), 6.92(1H, ddd, J=2.4, 8.8, 11.2 Hz),
6.95-7.01(1H, m), 7.72(1H, ddd, J=6.3, 6.3, 8.8 Hz), 7.83({1H,
td, J=1.5, 2.9 Hz). |



Melting point: 248.1-251.7 (dec.). 1H NVR(400MHz, DMSO- d6, 1oog§§H 'hiéﬁy
d, J=6.8 Hz), 2.20-2.29(1x, n); 2.76(3H s), 3.09(4x, br, over [PHppatF
H20), 3.27(4x, br), 3.74(2H, s), 4.00(2x, d, J=7.1 Hz), 7.14-7.29(2x, m),
7. 71\7 79(2x, m. IR(KBr) cmis 1652, 1612, 1514. Exanple 121 Preparation
of “4-(4-tert- butoxycarbonyl-l-p|pera2|nyl)nethyl 6- (2, 4- difluorophenyl)-
2-1sobutyl - 2H pyri dazi n- 3-one FoIIOMAng t he procedure of Exanple 1(10),

6- (2, 4-di fl uor ophenyl) - 2-i sobutyl -

met hanesul f onyl oxynet hyl - 2H—pyr|da2|n-3-one and tert-butyl

1- pi per azi necar boxyl ate were reacted to yield the title conpound as a
slightly yell ow oil (yleld 97.5% . 'H NMR(400MHz, CDC13)5: 0.98(6x, d,

J=6.8 Hz), IR&¥gaN, Q@ A%, 21808115, 2.52(4x, t, J=4.9 Hz), 3.49(4x,
t, J=4.9 Hz), 3.57(2H, d, J=1.2 Hz), 4.07(2x, d, J=7.3 Hz), 6.93(1x, ddd,
J=2.4, 8.8Maag, ri2/44z)3496M§)6—7 02(1x, m, 7.69-7.75(2x, m. 30 March 2006
140 IR(Neat) can': 1695, 1655, 1613, 1508, 1425. Mass m z: 462( M+).
Example 116
Preparation of
4—diethylaminomethyl—6-(2,4~difluorophenyl)u2—
isobutyl-éH-pyridazin—3~one hydrochloride
Following the procedure of Example 4,
4;diethylamino—methylf6—(2,4-dif1uorophenyl)—2—isobutyl—2H—
pryridazin-3-one was reacted to yield the title compound as
colorless needles (vield: 80.9%).
Melting point: 128.9-131,7C
*H NMR(4OOMHZ, DMSO-de) 8:
0.94(6H} d, J=6.8 Hz}, 1.28(6H, t, J=7.2 Hz), 2.18~2.29(1H,
m), 3.10-3.23(4H, m), 4.03(2H, d, J=7.3 ﬁz), 4;29(2H,‘a,
J=5.4 Hz), 7.28(1H, dd4, J=2.2, 8.8, 8.8 Hz}{ 7.45({1H, ddd,.
J=2.2, 8.8, 8.8 Hz), 7.81(1H, ddd, J=6.3, 8.8, é.a Hz),

8.24(1H, d, J=1.5 Hz).

ExXample 117
Preparation of
4—N,N-bis(2~hydroxyethyl)aminomethyl—6~(2,4—
difluorophenyl)~2-iscbutyl-2H-pyridazin-3-cne
Following the procedure of Exémple.lth),

- 6=(2,4-difluorophenyl) -2~isobutyl-4-



Exanpl e 122 Preparation of 6-(2,4-difluorophenyl)-2-isobutyl-4-(1-
pi per azi nyl ) met hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure3§#mﬁ§%h%@Qﬁ
20, _4-(4-tert-butoxycarbonyl-I-piperazinyl)nmethyl-6-(2,4 dif |uorophenyl)
-2-{spbutyl - 2H-pyri dazi n-3-one was reacted to yield the title conpound as
a yellow oil (yield: quantitative). 'H NVR(400MHz, CDC13)5: 0.98(6H, d,
J=6.8 Hz), 1.81(1H, br), 2.27-2,39(1H 19, 2.50-2.56 (4H, brm), 2.94 (4H,
t, 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, Hz), 6.94-7.02(111, m, 7.69-7.76(2H, n). IR(Neat) ciil; 3314,

1655, 1613, 1508. Mass nmfz: 362(1+). 8.8, 11.2 Exanple 123 Preparation of
6- (2, 4-di fl uorophenyl)-2-isobutyl -4-(1-pi perazinyl)

met hyl - 2H pPFFaaR ef Blurd asivvpdh bt Bnde daBah-0vbRg 4me procedur e of
Exampl e 4, ﬁjé2,4-diflporophenyl)-z-isobutyl-4-(1-piperazinyl)nethyl-

2H- pyri dazi i SO IRl nce Heredreardcelitd vheld ithee tampottithbAmBAsMar ch 2006

141 a slight el l ow_crystalline powder ield: Meltin oi nt:
136_3;14099%i¥gﬁ%iy yell&% oil {yiefG: 97.6%¥. ap

'H NMR (400MHz, CDCls)8:

0.97(6H, d, J=6.6 Hz), 2.26-2.40(1H, m), 2.70 (48, t, J=5.0

Hz), 3.65(4H, t, J=5.0 Hz), 3.70(2H, s), 4.09(2H, d, J=7.3

Hz), 6.92(1H, ddd, J=2.7, 8.8, 11.2 Hz), 6.9#—-7.63(11{, m),

7.63(1H, d, J=2.4 Hz), 7.75(1H, ddd, J=6.3, 6.3, 8.8 Hz) .
IR(Neat) cm™: 3401, 1648, 1597, 1508.

Mass m/z: 363 (M'-H,0) .

Example 118
-Preparation of
4—N,N—bi$(2~hydroxyethyl)aminomethyl~6-(2,4~
difluorophenyl)~2fisobutyl-2H—pyridazin—3~one
hydrochloride
Foilowing the procedure of Example 4,
4-N,N-bis (2~hydroxyethyl) aminomethyl-6- (2 »'4-difluorophenyl)
~2-iscbutyl-2H-pyridazin-3-one was reacted to yield the titie
compqundlas slightly yellow prisms {yield: 89.0%).
Melting point: 161.8-163.9C
"H NMR (400MHz, DMSO-dg)35:

0.93(6H, d, J=6.6 Hz), 2.18-2.29(1H, m), 3.27-3.40(4H, br,

overlapped with H20), 3.76-3.84 (4H, m), 4.03(2H, 4, J=7.3

Hz), 4.51(2H, brs), 5.34(2H, br), 7.24-7.31(1H, m),



""H NVR(400MHz, DMSO d6)5: 0.93(6H, d, J=6.6 Hz), 2.20-2.30(1H ﬁz :

3.02(4H, t, J=5.0 Hz), 3.76(2H, Hz), 7.14-7.20(1H ), 7.26( 10 Maggh 2006

90.8%. M, 2.95(4H, t, J=5.0 S), 4.00(2H, d, J=7.3 J=2.7, 8.8, 11.2 Hz),

7.8@(‘;1H, ddd, J=6.6, 6.6, 8.8 Hz), 7.81(1H, s). |IR(KBr) cnmi: 1656, 1616,
597" 1509, 1426. Exanple 124 Preparation of

2 benzyl 4-(4-tert-butoxycarbonyl -1 -pi P%'am nyl )

nmet hyl - 6- (4 fl uoro- 3- et hyl phenyl ) - 2H pyri dazi n-3-one 1) Preparation of

2- benzyl - 6- (4-fl uor o- 3- et hyl phenyl ) - 4- et hoxycar bonyl - - 2H- pyri dazi n- 3- one

Fol | owi ng the procedure of Exanple 1(6),

6- (4-fl uoro- 3-net hyl phenyl ) - 4- met hoxycar bonyl - 2H- pyri dazi n- 3-one and

benzyl chl ori de. 4tet7e 48ean} ed) | 07 yieeld SMHQHtIﬁ] e £0f Ir% s yel | ow needl es
(y| eld: 71.0%. Melting point: 109.0-110.5 C 1H N ?400 , CDC13) 5:

2.35(3H, d, IRHED kay): ROG(361739) . 1549A(R3,Sh 693, 104AH

Example 119
Preparation of
6-(2, 4~difluorophenyl)-2-isobutyl-4-{4-methyl-1-
piperazinyl)methylHZH—pyridazin—3—one |
Following the procedure of Example 1{10),
6-(2,4—difluorophenyl)—2—isobutylh4~
methanesulfonyloxymethyl—2H—pyridazin-3—one and
l1-methylpiperazine were reacted to yield the title compound as
a pale vellow o0il (yield: 24.0%).
"H NMR (400MHz, CDCl3)&:
0.97(6H, d, J=6.6 Hz), 2.28-2.38(1H, m), -2.31 (34, s},
2.50(4H, br), 2.61(4H, br), 3.57(2H, d, J=1.5 Hz), 4.07(2H,
d, q=7.3 Hz), 6.93(1H, ddd, J=2.4, 8.8, 11.2 Hz Y,
6.96-7.02(1H, m), 7.69-7.75(2H, m).
IR (Neat) cm™: 1655, 1616, 1596, 1508.

" Mass m/z: 376 (M) .

Example 120
Preparation of
6-(2,4—difluorophenyl}—2—isobutyl-4—(4—methyl—1—
piperazinyl)methyl—2H~pyrida2in—3~one dihydrochloride

Following‘the procedure of Example 4,



dd, J=8.8, 8 8 Hz) , 7.28-7.37 (3H, m, 7.52 (2H, d, J=6.3 Hz
7.57-7.64(2H, m, 8.21(1H, s). 30 March 2006 142 | R( KBr) cm1: )"’W\ﬂ@"’hlm
1657, 1278, 1233, 1123. Mass mz: 352(M). 2) Preparation of
2- benzyl - 4- car boxy- 6- (4-f | uor o- 3- et hyl - phenyl ) - 2H- pyrlda2|n 3-one
Fol ['owi ng the procedure of Exanple 1(7),
2-benzyl - 6- (4-fl uoro-3-net hyl phenyl ) - 44g@t hoxycar bonyl - 2H pyri dazi n- 3- one
was reacted to yield the title conpouna as a pale yellow crystalline
powder (yield: 65.2%. Melting point: 191.2-192.3 'H NVR(400MHz, CDC13)o:
2.37(3H, d, J=2.0 Hz), 5.52(2H, s), 7.13(1H, dd, J=8.8, 8.8 Hz),
733741(3H m, 7.48-7.52(2H m, 764770(2H m, 8.62(1H, s),
14. 01( 1H, bﬁy(ZrﬁchBFJ)umphenw:Bez - 1633t Y1549.(41A8¥hy 1423 1 2401 n VoSS 1 2:
338(M). 3) Preparati on
2-benzyl - Zm?gwbafé‘mlﬂyzpheaycbl)e dechry dreaxygat Byl y241 g -y ikdazin- 3- one
Follomﬁng the grocedure of Exanple 1(8),
2- benzyl - VIR A £oflogdres nemdlnd plygeyH) - 26t pyyj dazin - 3-one was
react ed to I)f fld the title conpound as slightly

: elting point: 248.1-251. 7C {(dec.).

"H NMR (400MHz, DMSO-ds, 100°C)§:
0.93(6H, d, J=6.8 Hz), 2.20~2.29(1H, m), 2.76(3H, s},
3.09(4H, br, overlapped with H20), 3.27(4H, br), 3.74(2H,

s), 4.00(2H, 4, J=7.1 Hz), 7.14-7.29(2H, m), 7.71—7.79(2H

r
m).

IR(KBr) cm™: 1652, 1612, 1514.

Example 121
Preparation of
"(4—tert—butoxycarbonyl-l—piperazinyl)methyl?s—(2,4—
difluorophenyl)—2-iscbutyl—ZH—pyridazin~3—one
Following the procedure of Example 1(10),
-(2,4~difluorophenyl)—2-isobutyl—4~
methanesulfonyloxymethyl-2H—pyrida2in-3-one_and tert-butyl
'1-piperazinecarboxylate were reacted to yield the title
compound as a slightly vellow oil (yield: 97.5%}.

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

0.98(6H, d, J=6.8 Hz), 1.47(9H, s), 2;28—2‘39(1H, m),
2.52(4H, t, J=4.9 Hz), 3.49(4H, t, J=4.9 Hz), 3.57(2H, d,
J=1.2 Hz), 4.07(2H, d, J=7.3 Hz), 6.93(1H, ddd, J=2.4, é.s,

11.2 Hz), 6.96-7.02(1H, m), 7.69-7.75(2H, m).



yel | ow needles (yield: 28.4%. 30 March 2006 143 Melting point:

119.5-120. 61 1H NVR(400MHz, CDC13)5: 2.34(3H, d, J=1.7 Hz), 3.391Mareh 2006
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{Fg), 7.27-7.37(3H, m), 7.48(1H, d, J=6.6 Hz), 7.57-7.65(2H,

7.6%(1H; t, J=1.2 Hz). IR(KBr) cm 1: 3330, 1657, 1643, 1611, 1597, 1506,
1239. Mass mz: 324(M4). 4) Preparatigy of

2- benzyl - 6- (4-fl uor o--3- et hyl phenyl ) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Foliowi ng the procedure of
Exampl e 1(9), 2-benzyl -6-(4-fluoro-3-nethyl phenyl)-4-hydroxynet hyl - 2H
pyridazin-3-one was reacted to yield the title conpound as slightly yellow
needl es (yi eRéNedB). 9% : MY, nNg6p6) Nt614471.506814843€. 1H NVR(400MHz,
CDC13)6: 2.35(3H, d, J=2.0 Hz), 3.15(3H, s), 5.26(2H, d, J=1.2 Hz),
5.41(2H, s)Magsov'4:11462d¥;) J=8.8, 8.8 Hz), 7.27-7.37(3H, m, 7.47(2H d,
J=6.6 Hz), 7.62(1H, d, J=7.3 Hz), 7.57-7.60(1H, m, 7.75(1H, s). I R(KBr)
cm1l: 1656, 1617, 1507, 1355, 1168, 1033, 879. Mass niz: 402(M). 5)

Preparation_hgmple 129

Preparationtﬁf6~(2,4—difluorophenyl)—2—isobutyl—4~(1-
piperazinyl)methyl-2H-pyridazin~3-cne
Following the procedure of Example 20,
4~(4—t§rt-butoxycarbonyl—l—piperazinyl)methyl*ﬁ;(2,4—
difluorophenyl)—2—isobutyl—2H~pyridazin—3~one was reacted to
yield the title compound as a yellow oil (yield: dquantitative).
'H NMR (400MHz, CDCla)s:
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 (44, t, J=4.8 Hz), 3.54(2H, 4, 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) am™: 3314, 1655, 1613, 1508.

Mass m/z: 362 (M) .

Example 123
Preparation of
6-(2, 4-difluorophenyl) —2-isobutyi-—4— (I-piperazinyl}
methyl-2H-pyridazin~3-one dihydrochloride
Following the procedure of Example 4,
6~ (2,4~-difluorophenyl)-2~isobutyl-4- (1-piperazinyl)methyl-

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



30 March 2006 144 2-benzyl -4=(4-tert-butoxycarbonyl-I|-piperazinyl) et hyi -
6- (4-f | uor o- 3- et hyl phenyl ) - 2H pyri dazi n- 3- one Fol lowi ng the p arehe 2806
Exanpl e 1(10), 2-benzyl-6-(4-fluoro-3-nethyl phenyl)-4- :

net hanesul f onyl oxynet hyl - 2H-pyri dazi n-3-one and tert-butyl

1- pi per azi necar boxyl ate were reacted to yield the title conpound as a
yellow oi |l (yield: 91.8%. 1H NVR(400Mfg CDC13)S: 1.46(9H, s), 2.35(3H, d,
J=1.8 Hz), 2.50(411, 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(411, nm), 7.49(2H, d, J=6.6 Hz),
7.55-7.60(1H, M, 7.63(1H, dd, J=1.8, 7.2 Hz), 7.74(1H, s). Exanmple 125
Preparati on of = 2-benzyl - 6-(4-fl uoro-3-nethyl phenyl)-4- (I -pi perazi nyl

) met hyl - 2+ By Pl éghthy reddewlichydtathies iaideal [(Qukng: tée, gnocedure of
Exanpl e 2, 2-benzyl-4-(4-tert-butoxycarbonyl-|-pip erazinyl)nethyl-6- (4
-f 1 uor o- 3- nBEhy PR arsADC 2 H36y B H42i #f€3- one was reacted to yield the title
conmpound as, a colorless crystalline powder (yield: 60.9%. Mlting point:
162. 7- 180. 7C! (BE&c( 40 OMiTR|, NNEEAODNBEZ, DVSO d6)5: 30 March 2006

G.93(6H, d, J=6.6 Hz), 2.20-2.30(1H, m), 2.95(4H, t, J=5.6
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, n), 7.26(1H, ddd, J=2.7, 8.8, 11.2 Hz),
7.86(1H, ddd, J=6.6, 6.6, 8.8 Hz), 7.81(1H; s}.

IR(KBr) cm™: 1656, 1616, 1597, 1509, 1426.

Examp;e 124
Preparation of
?—benzyl-él— (4-—tert—butoxycarbonyl—1-—piperazinyl)
methyl-6- (4~;fluoro—3-methylphenyl) ~2H-pyridazin-3-one
1) Preparation of
Z2-benzyl-6- (4—fluoro—-3~—methylphenyl) —4-methoxycarbonyl-
2H-pyridazin-3-one
Following the proceduie of Example 1(6),
6- (4-fluoro-3-methylphenyl) -4-methoxycarbonyl-2H-pyridazin-
3-one and benzyl chloride were reacted to yield the title
compound as yellow needles (yield: 71‘.0%') .
Melting point: 109.0—110.5;’(3 | |
'H NMR(400MHz, CDCls)8:
2.35(3H, d, J=1.7 Hz), 3.96(3H, s), 5.44(2H, 3), 7.10(1H,
dd, J=8.8, 8.8 Hz), 7.28-7.37(3H, m), 7.52(2H, d, J=6.3 Hz},

© 7.57-7.64(2H, m), 8.21(1H, s).




145 2.31(3H, d, J=2.0Hz), 3.09(4H, br), 3.28(4H, t, J=5.2Hz), _3.89(2 Qg
5.36(2H, s), 7.21-7.40(6H, m, 7.70-7.76(1H, m, 7.79(1H, dd, 3§Jmamﬂ12
Hz) 8 16(1H, s). IR(KBr) cml: 1656, 1607, 1505, 1239, 1126, 700. Mass
niz\,BQZ(NM) Exanpl e 126 Preparation of

2-benzyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 4- (4- net hyl -1 -

pi perazi nyl ) met hyl - 2H pyri dazi n- 3-one 1£ollow ng the procedure of Exanple
1(10), 2-benzyl-6-(4-fluoro-3-nethyl phenyl)-4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl pi perazi ne were
reacted to yield the title conpound as a yellowoil (yield: 81.3%. 'H
NVR( 400MHz, %3% 6:,2.33(3H,_s), 36(3H, d, J=1.8 Hz),.2.53(4H, br),

2. 61(4H, brlg& 7"(’1%H Y QJr—Jf.LMHz)lGéMoJ(m, d12337. 08¢3H, t, J=8.9 Hz),
7.26-7.36(3&% in /2 %%HZH d, J=6.8 Hz), 7.56-7.60(1H, m, 7.64 (1H, dd,
J=1.8, 7.2 73 L) Exanpl e 127 Preparation of

2- benzyl - 6- (4 quoro 3-net hyl phenyl ) -4- (4-net hyl -1 -

pi perazi nyl ) nmet hyl - 2H pyri dazi n- 3- one di hydrochl ori de 30 March 2006 146

2) Preparation of
2~benzyl~4~carboxy~6—(4—fluoro~3—methyl—phenyl)-2H-
pyridazin-3-one
Following the proceaure of Example 1(7)}
2—benzyl-6—(4—fluoro—3~methylphenyl)~4—methoxycarbonyl—2H~
pyridazin-3-one was reacted to vield the title coméound as a
pale yellow crystalline powder (vield: 65.2%).
Melting point: 191.2-192.3C
*H NMR (400MHz, CDCls)8:
2.37(3H, 4, J=2.0 Hz), 5.52(2H, s), 7.13 (1H, dd, J=8.8, 8.8
Hz), 7.33-7.41(3H, m), 7.48~7.52(2H, m), 7.64-7.70 (2H, n),
8.62(1H, s), 14.01(1H, br).
IR(KBr) em™: 1739, 1633, 1569, 1457, 1423, 1240.

Mass m/z: 338 (MY).

3} Preparatioh_of
2~benzyl-6—(4—fluoro—3—methylphenyl)—4—hydroxymethyl¥2H
fpyridazin—3~one

Following the procedure of Example 1(8),
2—benzyl—4-carboxy~6~{4-fluoro—3—methylphenyl)—ZH—pyridazin

—~3-one was reacted to yield the title compound as slightly

vellow needles (yleld: 28.4%).



Fol . owi ng the procedure of Exanple 4,
2- benzyl - 6- (4-f 1 uor o- 3- met hyl phenyl ) - 4- (4- net hyl - | - 30 March 2006
p| per azi nyl ) met hyl - 2H pyri dazi n-3-one was reacted - to yield the title

o nd as a colorless crystalline powder (yield: 78.6%. Mlting point:
240 0-242.5C (dec.) 'H NVR(400MHz, DMSO-d6)S: 2.31(3H, d, J=1.7 Hz),
2.76(3H, s), 3.10(4H, br), 3.33(4H, bnys 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) cm1: 1653, 1607, 1504, 1454, 1240, 1127. Mass niz: 406(M)
Exanpl e 128 Preparation of
2- benzyl - bi s(2- hydr et hyl ) - am nonet hyl - 6- (4-
f1 uor o- 3- ne%ﬁltﬁﬁgnQP}nQH]p{/gr itd20né%- one Fol | owi ng the procedure of

Exanmple 1(1 | - 6- (4-fl uoro- 3-net hyl phenyl) - 4-

met hanesul f%ﬂ@@ﬁ% &4— pydiidazi n- 3- one and ~di et hanol ami ne were
reacted to yie t|t| 3& ound as yellow oil (yield: 87.6%. 'H
NVR( 400MHz, ‘§ #3 33‘? §)Z)f2 (41#!’ £, JJ=451»9 Azhiz) 4.0 GA(4Hd, t, J=5.

Hz), 30 Narch,?olo 147 , 540 2H s), 7.06(1H, t, J=8.9Hz),
7 55.7. 38( 3, 6,147 935 68( 413)211 s), 7.08 (IH dd, J=8.8, 8.8 Hz},

o

7.27-7.37{(3H, n), 7.48(1H, d, J=6.6 Hz), 7.57-7.65(2H, m) ,-
7.66(1H, t, J=1.2 Hz).
IR{KBr) cm™: 3330, 1637, 1643, 1611, 1597, 1506, 1239.

Mass m/z: 324 (M').

4} Preparation of 2-benzyl-6- (4~fluoro— 3—methylphenyl) 4-
methanesulfonyloxymethyl -2H~ pyrldaz:m 3~one
Following the procedure of Example 1 (9},

2~benzyl~-6- (4-fluoro-3—methylphenyl) —4-hydroxymethyl-2H-

.pyri'dazin-—:%-one was reactéd to yield the title compound as

Slightly yellow needles {vield: 98.9%),

Melting point: 147.6-148.3C

'H NMR (400MHZ, cbc13)6:
2.35(3H, d, J=2.0 Hz}, 3.15(3H, 8), 5.26(2H, 4, J=1.2 Hz),
5.41(2H, s), 7.09 (1H, dd; J=8.8, 8.8 Hz), 7.27-7.37(3H, m),
7._47(2H, d, J=6.6 Hz), 7.62(1H, d, J=7.3 Hz), 7.57-7.60(1H,
m), 7.75(1H, s). |

IR(KBr} cm™: 16586, 1617, 1507, 1355, 1168, 1033, 879.

Mass m/z: 402 (M%) .

5) Preparation of




M, 7.45(2H, d, J=7.0 Hz), 7.58-7.68(2H, in), 7.75(111, s). Exanple 129
Preparation of 2-benzyl =4-N, N-bi s(2- hydr oxyet hyl ) - ani normet hy| 3§-March 2006
qu 0- 3-met hyl phenyl ) - 2H pyri dazi n-3-one hydrochl oride Foll ow ng the

pr edure of Exanpl e. 4,

2-benzyl - 4- N, N- bi s( 2- hydr oxyet hyI ) am nonet hyl - 6- (4-fl uoro-3
- met hyl phenyl ) - 2H pyri dazi n- 3-one was i#dacted to yield the title conpound
as a pale yellow crystalline powder (yield: 75.9%. Mlting point:
161.7-163: 0C ' H NVMR(400MHz, DMSO-d6)5: 2.31(2H, d, J=2.0 Hz), 3.34(4H, t,
J=5.2 Hz), 3.83(4H, t, J=5.4 Hz), 4.47(2H, s), 5.39(2H, s), 7.23-7.40(6H,
m, 7.73-7.77 7,82(111, dd 1.7, 7.3 Hz), 8.47 | RCKBr) cm
~1' 1602, 150351%%@’@ Toed- t%ﬁ&sbﬁ%xymlﬂéoylmmréf %mthl?ieparatlon
of 2- benzyl 4. di |.am._no 4-f | uor o- 3-
met hyl pheny! ) - 5#%3%%&0 e nghﬁ%]j‘em&d‘r@reﬁ-’f%é@%ln-3 -one
Following the procedure of Example 1(10},
2-benzyl-6~ (4-fluoro-3-methylphenyl)-4-
mgthanesulfonyloxymethyl—2H-pyridazin~3—one and tert-butyl
lnpipgrazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 91.8%).
§ NMR(400MHz, CDCls)S:
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=6.6 Hz), 7.55-7.60(1H, m),

7.63(1H, dd, J=1.8, 7.2 Hz), 7.74(1H, s).

Example 125
Preparation of
2—benzyl—6-(4—fluo£o—3-methylphenyl)*4-(1—piperazinyl
}methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
2~benzyl—4—(4-tert—but0xycarbonyl—1—piperazinyl)methyl—é-(4'
—fluoro-3-methylphenyl)-2H-pyridazin-3-one was reacted to
yield the title compound as a colorless crystalline powder
(yield: 60.9%).
Melting ﬁoint: 162.7-180.7C (dec.)

*H NMR (400MHz, DMSO-ds)§:




148 Foll owi ng the procedure of Exanple 7,

2- benzyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 4- 30 March 2006
met anesulfonyloxynethyl 2H pyridazi n-3-one and di nmet hyl am ne were reacted
to yl;eld the title conpound as a yellow oil (yield: 92.7%. 1H NVR(400MHz,
CDC13)S: 2.34(9H, s), 3.49(2H, s), 5.40(2H, s), 7.06(1H t, J=8.9Hz),
7.25-7.35(3H, m, 7.49(2H, d, J=7.4 Hz)45 7.58-7.67(2H, m, 7.75(1H, s).
Exanpl e 131 Preparation of 2-benzyl-4-di nethyl am nonet hyl - 6-(4-fl uoro- 3-
met hyl phenyl ) - 2H pyri dazi n- 3-one hydrochl oride Follow ng the procedure of
Exanmpl e 4, 2-benzyl -4-di net hyl am nonet hyl - 6- (4-f | -.uor o- 3- net hyl phenyl ) -
ZFprrldaZ|n 3-one mas reacted to yield the title conmpound as col orl ess
flakes (yield:275l 69 . dvel3: r‘?d{zdm ét 09 0415, Br2263 (I8 (BH, NVRUAG0 M) ,

DVBO- d5)5: 2.3 2.81(6H,_s), 4.28(2H, s), 5.39 (2H s
7.21-7.211(6H, (SSJ“PHB%. '158(3f lfm)sl 771(3%?(171120@& BE2. '7z7o)~ﬂ GGHRDI,,( 8. 52%1H,

s). | R(KBr) Cqb%:7¥g%%1H}q%g, 1506 %24%2)112%6(132 S)Nhss,niz 351( M+)

IR{KBr) cm™: 1656, 1607, 1505, 1239, 1126, 700,

Mass m/z; 392 (M%)

Example 126
Preparation of
2—benzyl—6—(4—fluoro—3~metbylphenyl)-4—(4—methyl—1-
piperazinyl)methyl—2H—pyridazin-3?one
Following the procedure of Example 1{(10y,
2~benzyl—6~(4—fluoro~3—methylphenyl)—4—
methanesulfoﬁyloxymethyl—2H-pyridazin—3~one and

l-methylpiperazine were reacted to yield the title compound as

a yellow oil (yield: 81.3%).

'H NMR (400MHz, CDCls)35:
2.33(3H, s), 2.36(3H, d, Jii.S Hz),_2.53(4H, br), 2.61(4H,
br),3.57(2H,d,J=1.4Hz),5.40(2H,s},7.08(1H,t,J=8.9Hz),
7.26-7.36(3H, m), 7.49(2H, &, J=6.8 Hz), 7.56—7.60(1H,'m),

7.64(1H, dd, J=1.8, 7.2 Hz), 7.73(1H, s).

Example 127
Preparation of
2-benzyl-6-{4-fluoro-3-methylphenyl)-4- (4-methyl-1-

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




30 March 2006 149 Exanple 132 Preparation of
4- (4-tert-butoxycarbonyl -1 - pi perazi nyl ) net hyl - 30 March 2006
C|nnanyl-6 (4-f1 uoro-3-net hyl phenyl) - 2H—pyr|da2|n 3- one 1) Preparation of

qhnlnanyI-G (4-fluoro-3-nethyl phenyl) - 4-
met hoxycar bonyl - 2H pyri dazi n-3-one Fol | owi ng the procedure of Exanple

1(6), 6-(3-fluoro-4-nethyl phenyl)-4-nmejjgoxycarbonyl - 2H pyri dazi n- 3-one and
ci nnanyl brom de were reacted to yield the title conpound as pale yell ow
needles (yield: 58.7%. Melting point: 95.9-96.7C 1H NVR(400MHz, CDC13)5:

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,
at, 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),FIlBOl tHe pdodedurdzhf Zx5@pTe 66(2H, ), 8.23(1H, s).

|R(KBr) cm1: 1724, 1661, 1603, 1501, 1292, 1234, 1123. Mass m z: 378(M).

2) Preparatﬁohe@$YMrsz4ni@¢02963fmﬁﬂnMLﬁﬁenymi#hﬂod{mébnyﬂ41¢lphenyl) 2H
pyridazin-3-one Followi ng the procedure of Exanple 1(7), 30 March 2006
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless'crystglline powder (yield:
78.6%) .
Melting point: 240.0-242.5C (dec.)
'H NMR (400MHz, DMSO-de)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—?.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)

Example 128
Preparation of
2—benzyl—4—N}N-bis{2-hydroxyethyl}—aminomethyl~6f(4~
fluoro—3~methylphenyl}—éH—pyridazin~3—one
Following the procedure of Example 1(10),
Z;benzyl—G—(4~fluorof34methylphenyl)—4~
 methanesul fonyloxymethyl-2H-pyridazin-3~one and
diethanolamine were reacted to yield the title compound as é
yellow oil (yield: 87.6%).
'H NMR (400MHz, CDCl3)a:

2.33(3H, s8), 2.69(4H, t, J=4.9 Hz), 3.64(4H, t, J=5.0 Hz),



150 2-ci nnanyl - 6- (4-f1 uoro- 3-net hyl phenyl ) - 4- met hoxycar bonyl -
-pyridazin-3-one was reacted to yield the title conpound as pﬁpdwﬁ%ﬂ1aﬂﬁe
needl es (yield: 85.1%. Mlting point: 142.8-143.6r- 1H NVR(400MHz,
CDcﬁé)S 2.36(3H, d, J=2. 0 Hz) , 5.12(2H, dd, J=1.2, 6.8Hz), 6.42 (1H,
dt, J=15.9, 6.8 Hz), 6.80(1H, d, J=15.9 Hz), 7.13(1H, dd, J=8.8, 8.8 Hz),
7. 22 7.36(3H, m, 7.40-7.43(2H, m, 718p-7.72(2H, m, 8.64(1H s),
14.04(1H, br). IR(KBr) cm': 3438, 3061, 2668, 1747, 1637, 1567, 1463,
1244. WNMass m z: 364(1+). 3) Preparation of

2-ci nnanyl - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4- hydr oxynet hyl - 2H- pyri dazi n- 3- one
Fol | owi ng the ﬁrocedure of Exanple 1(8),

4- car boxy- 2- ci hAH, 65)(, 45 .fA0UGHD 535 rrenlaylmhenm:g @6z pyr beazi gig ne was
reacted to yield the title conpound as slightly yeIROM/needlesé?ﬁleld
20.19) . Mel ti gy pdi- A0 {2H39L, 9T4200 HZ)', H7 NMR¢ 7 05Mz, @CbSh@{lﬁ 34(3H, d,
J=1.5 FE), 3.00(1H, br), 4.73(2H, s) 5.01(2H, d, .6 Hz), 6.44(1H, dt,
J=15.9, 6.6 Ft) 6 72(2H, d, J=15.9 Hz), 7.08(1H, dd J=8.9, 8.9 Hz),

7. 24( 1H, 7.30(2H, dd, J=7.3, 7.3 Hz), 7.39(2H d, J=7.3 Hz),
30 March 20%%“‘ pie 15 |

Preparation of

2—benzyl;4—N,N&bis(2—hyd:oxyethyl)—aminomethyl—G-(é—

fluoro-3—methylphenyl)—2H~pyridazin—3-oﬁe

hvdrochloride

Following the procedure of Exampie.Q,
2—ben2yl—4—N}N—bis(2—hydroxyethyl)aminomethyl—6~(4—fluoro—3
~methylphenyl) -2H-pyridazin-3~-one was reacted to yield the

title compound as a pale yellow crystalline powder (vield:

75.9%) .
Melting point: 161.7-163.0%C
'H NMR (400MHz, DMSO-dg)8:
2.31(2H, d, J=2.0 Hz}, 3.34(4H, t, J=5.2 Hz), 3.83(4H, t,
J=5.4 Hz), 4.47(2H, s), 5.39(2H, s), 7.23-7.40 (6H, m),
7.73-7.77(1H, m), 7.82(1H, dd, J=1.7, 7.3 Hz), 8.47(1H, g).
IR{KBr) cm™: 1602, 1503, 1239, 1083.

Mass m/z: 393 (M'-H,0)

Example 130
Preparation of
2-benzyl—4-dimethylaminomethyl—6—(4~fluoro~3-

methylphenyl)~2H—pyridazin—3—9ne



161 7.58-7.62(1x, m, 7.64(1x, d, J=7.3 Hz), 7.67(1H, s). IR B{ cm ...
3393, 1655, 1648, 1602, 1505, 1451, 1238, 1077. Mass m z: 3505 l%?“’ 2006
Preparation of 2-cinnanyl-6-(4-fluoro-3-nethyl phenyl)-4-
met’hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of
Exaipl e. 1(9), 2-ci nnanyl - 6- (4-fl uoro- 3- net hyl phenyl ) - 4- hydr oxynet hyl - 2H
pyridazin-3-one was reacted to yield tjyg title conpound as colorless
needl es (yield: 91.90). Melting point: 78.4-80.5C IH NMR(400MHz, CDC13) 3:
2.35(3x, d, J=2.0 Hz), 3.17(3x, s), 5.10(2x, dd, J=1.2, 6.8 Hz), 5.28(2x,
d, J=1.2 Hz), 6.42(1x, dt, J=15.9, 6.8 Hz), 6.73(1x, d, J=15.9 Hz),"
7.09(].H dd, J=8.9, 8.9 Hz), 7.21-7.33(3H, m, 7.40(2x, d, J=8.8 Hz), -
7.57-7.62(1H, n) FolddedhyHrhd, pdededindz bf Bxdmplx,7,t, -J=1.3 Hz). | R(KBr)
cnv': 1663, 1612, 1508, 1355, 1241, 1167, 988, 958, 873. Mass nfz: 4280).
5) Prepar at # OrRA Y161 (4-fénorbud-ongtdarlpdeyll ) -pi per azi nyl ) - met hyl - 2
ci nnanyl - 6- (4-f1l uor o- 3- net hyl phenyl ) - 2H pyri dazi n- 3-one Fol |l owi ng t he
procedur e of¢Bammawd fopvdprynetny nrfdimplyrédadifit Brasme Jneet hyl phenyl ) -4 30
March 2006 152

dimethylamine were reacted to vield the title compound as a

vellow oil (yield: 92.7%).

' NMR (400MHz, CDCls)§:

2.34(%H, s), 3.49(2H, s), 5.40(2H, s), 7.06(1H, t, J=8.9 Hz),
7.25-7.35(3H, m), 7.49(2H, d, J=7.4 Hz), 7.58-7.67(2H, m),

7.75(1H, s).

Example 131
Preparation of
2-benzyl-4-dimethylaminomethyl—-6- (4-fluoro-3—
methylphenyl) -2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
2—benzyl-4ndimethylaminomethyl—6-(4—fluoro-3#meth§lphenyl)~
2H-pyridazin-3-one was reacted to vield the title compound as
colorless flakes (yield: 72.6%). |
Melting point: 225.3-226.0C
'H NMR (400MHz, DMSO-ds)8:
2.31(3H, d, J=2.0 Hz), 2.81(6H, s), 4.26(2H, s), 5.39 (2K,
'8), 7.21-7.41(6H, m), 7.73-7.78(1H, m), 7.83(1H, dd, J=2.2,
7.6 Hz), 8.52(1H, s).
IR(KBr) cm™: 1652, 1610, 1506, 1240, 1126, 702,

Mass m/z: 351 (M%)



met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and tert-butyl
1- pi perazi necarboxyl ate were reacted to yield the title conpo&Hd“ﬁgﬂhzoos
yellow oil (yield: 86.7%, 1H NVR(400MHz, CDC13)8: 1.47(9H, s), :2.35(3H, d,
J=1.8 Hz), 2.52(4H, t, J=5.0 Hz), 3:51(4H, t, J=4.9 Hz), 3.59(2H, d, J=1.4
Hz), 5.00(2H, dd, 3-1.0, 6.6 Hz), 6.45(1H, dt, J=15.8, 6.6 Hz), 6.72(1H,

d, J=15.8 Hz), 7.08(1H, dd, J=8.9, 8.89Hz), 7.22(1H, 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, 7.2 Hz), 7.77(1H, s). Exanple 133 ' Preparation of -

2- ci nnanyl - 6- (4-fl uor o- 3- net hyl - phenyl ) - 4- (1- :

pi per azi nyl ) met hyl - 2H pyri dazi n- 3- one di hydrochl oride Follow ng the
procedure of Exanple 2, :

4- (4-tert- byt ox car%%nyl-l-piperazinyI)nethyI-Z-cinnanyI-G- _
(4-f1 uor o- 3HEEHYA giiényl ) - 2H pyri dazi n-3-one was reacted to vyield the
title conpound as. a colorless_crystalline powder (yield: 96.0%. Mlting
point: 171.1-187.TEPEHBEIS™ A NVR(400MHz, DMBO-d6)5: 2.31(3H, d, J=2.0

i 55U e T R o ey a5 5 - 2O
6.68(111, d; le@iﬁngﬁ}l—g—' g&-fauégggg-lmethylphenyl) ~2B-pyridazin-3-
one ‘
1) Preparation of 2—ciﬁnamyl—6—(4~fluoro—3—mefhylphenyl)—4—
methoxycarbonyl-2H-pyridazin~3-one |
Following the procedure of Example 1(6},
6~(3—fluoro—4—methylphenyl}—4—methoxycarbonyl~2H-pyridazin—
3-one and cinnamyl bromide were reacted to yieldAthe title
compound as péie vellow needles (yield: 58.7%).
Melting point: 95.9-96.7C |
'H NMR{400MHz, CDCls)8:
2.35(3H, d, J=1.7 Hz}, 3.99(3H, s8), 5.04(2H, dd, J=1.2, 6.8
Hz), 6.45(1H, dt, J=15.9, 6.8 Hz), 6.75(1H, 4, J0=15.9 Hz);
7.10(1H, dd, J=8.9, 8.9 Hz), 7.20-7.33(34, m), 7.39(2H, d,
J=7.1 Hz), 7.58-7.66(2H, m), 8.23(1H, s). |
IR(KBr) cm™: 1724,'i661, 1603, 1501, 1292, 1234, 1123.

Mass m/z: 378 (M) .

2) Preparation of
4~carboxy—2—cinnamyl~6—(4—fluoro—3-methylphenyl)—2H—
pyridazin-3-one

Following the procedure of Example 1(7),



m, 7.29-7.34(211, in), 7.41-7.45(211, m), 7.73-7.79(111, m, _.7.83(111
dd, J=1.7, 7.3 Hz), 8.26(111, s). IR(KBr) cml: 1656, 1605, 15@9,"%%%@?006
962, Mass niz: 418(M) Exanple 134 Preparation of
2-dfhnanyl-6-(4-fluoro-3-nethy|-pheny|)-4- ‘ _
(4-met hyl -1 - pi perazi nyl ) met hyl -2H pyri dazi n-3-one Fol |l owi ng the procedure
of Exanple 1(10), 2-cinnanyl-6-(4-f|u0ﬁ§-3-nethylphenyl)-4-

met hanesul f onyi oxynet hyl - 211- pyri dazi n-3-one and 1-nethyl pi perazi ne were
reacted to yield the title conpound as a yellow oil (yield: 80.1%..iH
NVR(400MHz, CDC13)5: 2.32(311, s), 2.35(3H, d, J=1.8 Hz), 2.51(411, br),
2.62(411, br), 3.59 (211, d, J=1 .4 Hz), 4.99 (211, dd, J=1. 1, 6. 6 Hz),
6.45 (111, 2u¢intgamy-§- (Grﬁltal)o—ﬁn&h@lﬂaﬁenﬁl)Mt&o‘iﬂ@:erﬁoggl_(zjﬁl, dd, .

J=8.9, 8.9 Hz), 7.22(1H, tt, J=1.6, 7.2 Hz), 7.29(211, "dd, J 7.2
Hz), 7.39(2MPY¥fflaziar3song. vasin)qactebbtd. ﬁiéﬂdhhéntitlefiééﬁ%&und J=1.8,
7.2 Hz), 7.75(1H, t, J=1.4 Hz). Exanple 135 Preparation of 30 March 2006
154 2-ci nnakiAe eZqi4om nepdles nitimiid:pBsnys) - 4- (4- net hyl - 1
- pi perazi nyl ) met hyl - 2H- pyri dazi n- 3- one
Melting point: 142.8-143.6C
'H NMR(400MHz, CDC1,)8:
2.36(3H, d, J=2.0 Hz}, 5.12(2H, dd, J=1.2, '6.8 Hz), 6.42(1H,
dp, J=15.9, 6.8 Hz), 6.80(1H, d, J=15.9 Hz); 7.13(1H, dd,
J=8.8, 8.8 Hz), 7.22-7.36(3H, m), 7.40~7.43(2H, m) ,
. 7.65-7.72(2H, m), 8.64(1H, s), 14.04(1H, br).
IR(KBr) cm™: 3438, 3061, 2688, 1747, 1637, 1567, 1463, 1244,

Mass m/z: 364 (M) .

3) Préparation of
2~cinnamyl~§—(4—fluoro—3—methylphenyl}—4fhydroxymethyl—
2H~-pyridazin-3-one

Following the procedure of Example 1(8),
4—carboxyh2—cinnamyl—6—(4—fluoro—3~methylphenyl)~2H—
pyridazin-B-Qne was reacted to yield the title compound as

slightly yellow needles (&ield: 20.1%).

Melting point: 139,9-140.9C

'H NMR (400MHz, CDCl;)$:
2.34(3H, 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, 6=l5;9, 6.6 Hz), 6.72(2H, d,.
J=15.9 Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.24(1H, t, J=7.3

Hz), 7.30(2H, 4dd, J=7.3, 7.3 Hz), 7.39(2H, d;‘Jﬁ7.3 Hz),



di hydrochl ori de Followi ng the procedure of Exanple 4,
2-ci nnanyl - 6- (4-f | uor o- 3- net hyl phenyl ) - 4- (4- et hyl - | - 30 March 2006
pi perazi nyl ) nmet hyl - 2H pyri dazi n-3-one was reacted to yield the title
conpaund as a col orless-crystalline powder (yield: 66.3%. Mlting point:
236%-1-237.1C '' H NVR(400MHz, DMBO-d5)S: 2.32(3H, d, J=2.2 Hz), 2.76(3H,
s), 3.08(4H, br), 3.32(4H  br), 3.83(24 s)., 4.94(2H dd, J=1.2, 6.4 Hz),
6.45(1H, dt, J=16.1, 6.3 Hz), 6.67(1H, d, J=15.8 Hz), 7.19-7.26(2H m,
7.29-7.34(2H M ,7.41-7.44(2H, M, 7.71-7.76(1H, M, 7.81(1H, dd, J=2.2, 7.6
Hz), 8.07 (1H, s). IR(KBr) cm 1. 1652, 1607, 1505, 1239, 1129.. WMass niz:
432( Mt) Exanple 136 Preparation of

4- N, N- bi s(2- hydr Dkyetdd/lJanmhonet $4/11H2- o naamys -6 A-7, 67 (1H, =).

fl uoro- 3- et hyl phenyl ) - 2H pyri dazi n-3-one Fol |l owi ng t he procedure of
Exanpl e 1( 18R (K rb|¢ﬁwﬂnﬁ33¥1(4555u01648rrﬁﬁdﬁylpbeﬁyll4§& 1238, 1077.

nmet hanesul f onyl o - 2H pyridazi n- 3-one and 30 March 2006 "155

di et hanol ant! ﬁ%SW%¥ #éd-to yield the title conpound as a yeIIow oi |

(yield: 83.7%.
4) Preparation of 2—cinnamyl-6—(4—fluoro—3~methylphenyl)-4~
methanesu;fonyloxymethyl-zH—pyridazin—3-one
Following the-procedure of Example 1(9);
Z—Cinnamyl—G-(4“fluoro-3-methylphenyl)-4—hydroxymethyl_2H-
pyridazin-3-one was reacted to yield the title compound as
colorless needles (yield: 91.9%). ‘
Melting point: 78.4-80.5%C
'H NMR (400MHz, CDCls)8:
2.35(3H, d, J=2.0 Hz), 3.17(3H, s), 5.10 (2H, dd, J=1.2, 6.8
Hz), 5.28(2H, 4, J=1.2 Hz), 6.42(1H, dt, J=15.9, 6.8 Hz),
. 6.73(1H, d, J=15.9 Hz), 7.09(iH, 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) cm™: 1663, 1612, 1508, 1355, 1241, 1167, 988, 958, 873.

Mass m/z: 428(M').

5) Preparation of
4-(4—tert—butoxycarbonyl-1—piperazinyl}-methyl—z—
cinnamy1~6~(4—fluoro—3—methylphenyl)~2H-pyridazin—3—one

Following the ﬁrocedure of Example 1{10),

2—cinnamyl—6-(4-fluoro-3-methylphenyl}~4~



1H NVR(400MHz, CDC13)S: 2.32(3H, s), 2.69(4H, t, J=4.9 Hz), 3. g%ﬁH d
J=4.9 Hz), 3.69(2H, s), 4. 98(2H d. J=6.6 Hz), 6.41(1H, dt, J=9dViarchs2@06
Hz), 6.68(1H, d, J=15.8 Hz), 7.05(1H, dd, J=8.9, 8.9 Hz), 7.21(IH t,
J=7,2 Hz), 7.28(2H, dd, J=7.2, 7.2 Hz), 7.37(2H, d, J=7.6 Hz),
7.58-7.63(1H, m, 7.66(1H dd, J=1.8, 7.2 Hz), 7.81(1H, s). Exanple 137
Preparation of 4-N, N-bi s(2-hydroxyet hyds) am nonet hyl - 2- ci nnanyl - 6- (4- '
fl uor o- 3- et hyl phenyl ) -2H pyri dazi n- 3-one hydrochl ori de Fol | ow ng
t he. procedure of Exanple 4,
4- N, N- bi s(2-hydr oxyet hyl ) am nonet hyl - 2- ci nnanyl - 6- (4-fl uoro
- 3-net hyl - phenyl ) -2H pyridazin-3-one was reacted to yield the title
conpound asmatkatesilessydoyxshathy nepewdatatyhebdone GhR%ertMhityng point:
112.5-113.2C 1H NVR(400MHz, DMSO-dG) 8: 2.32(3H, d, J=1.9 Hz), 3.35(4H t,
J=5.1 Hz), BBigemrdzinecaibbxitale whrb(2Hcted, td. 984121 khedditdsl. 5, 6. 1Hz),
6. 45(1H, 30 March 2006 156 dt, J=15.8, 6.1 Hz), 6.69(1H d, J=16.0 Hz),
7.21-7. 27( 2%ppoynd B2Q- YeBU¢@Hil) (virldt- 864a%2H, n), 7.757.80(1H, m,
7.85(1H, dd, J=2.0, 7.3 Hz), 8.47(1H, s).

H NMR (4C0MHz, CDCl;)é&:

1.47(9H, s), 2.35(3H, d, J=1.6 Hz), 2.52(4H, t, J=5.0 Hz),
3.51(4H, t, J=4.9 Hz), 3.59(2H, d, J=1.4 Hz), 5.00(2H, dd,
J=1.0, 6.6 Hz), 6.45(1H, dt, J=15.8, 6.6 Hz)‘,. 6.72(1H, d,

J=15.8 Hz), 7.08 (1H, dd, J=8.9, 8.9 Hz), 7.22(1H, t, J=7.2 Hz),
7.29(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, 7.2 Hz), 7.77(1H, s)}.

Example 133
| Preparation of
2-cinnamyl-6- (4-fluoro-3-methyl-phenyl)-4- (1-
piperazinyl)methyl-2H-pyridazin-3-~one dihydrochloride
Following the procedure of Example 2,
4-(4—tert~butoxycarbonyl~1—piperazinyl)methyl—z-cinnamyl—G-
| (4—fluoro~3—methylphenyl}—2H~pyridazin—3-one was reacted to
yield the title‘coﬁpound as a colorless crystalline powder
{yield: 96,0%).
Melting point: 171.1-187.1C (dec.)
'H NMR {(400MHz, DMSO-dg)8:

2.31(3H, d, J=2.0 Hz}, 3.21(4H, t, J=4.9 Hz), 3.34(4H, t

J=5.1Hz),3.99(2H,s),4.95(2H,dd,J=1.3,6.4HZ),6.45(1H,



IR(KBr) cm1: 1652, 1604, 1505, 1241, 971. WMass mz:.419(M EXx |l e
138 Preparation of 2-cinnanyl -4-di net hyl ani nonet hyl - 6- (4- f|u§BAWanﬁfEb06
3- et hyl phenyl ) - 2H pyri dazi n-3-one Foll owi ng the procedure of Exanple 7,

Z-Q{ﬂnanyl-G (4-fluoro-3-nethyl phenyl) - 4-

: Hanesul f onyl oxynet hyl - 2H- pyri dazi n- 3-one and di net hyl am ne were
reacted to yield the title conpound aslﬁE yellow oil (yield: 90.9%. 1H
NVR(400MHz, CDC13)5: 2.34(3H, d, J=2.0 Hz), 2.36(6H, s), 3.51(2H, d, J=1.4
Hz), 5.00(2H, dd, J=1.3, 6.8 Hz), 6.46(1H, dt, J=15.8, 6.6 Hz), 6.72 (1H,
d, J=15.8 Hz), 7.07 (1H, dd, J=8.9, 8.9 Hz), 7.22 (1H, tt, J=1.4, 7.2 Hz),
7.29(2H, dd, J=7.2, 7.2 Hz), 7.39(2H, dd, J=1.6, 7.0 Hz), 7.60-7.65(1H,

m, 7.67(1H, ddt, I=262]1, &.2H43), 57637@(Hj,l-ld sj)=16E4aﬁpje71?Ql% Pr%ggréﬁtl on of
30 March 2006 167 2-ci nnanyl - 4- di met hyl ami nomet hyl - 6-( 4-f
met hyl pheny! ) -2+ JyeBdazs 0¢85,0ne, hydrioghlien Qﬂem Fol | pingrd fi%hprlpcedure of
Exanple 4, 2-cinnanyl -4-di net hyl am nonet hyl - (4 fluoro-3 phenyl
7.83(1H, dd, J=1.7, 7.3 Hz), 8.26(1H, s).
R(KBr) em™: 1656, 1605, 1505, 1239, 962.

- Mass m/z: 418 (MY

Example 134
Preparation of
2—cinnamyl~6—{4—f1uoro—3—methyl—phenyl)—4—
(4~methyi~1—piperazinyl)methyl—2H~pyridazin—3~one
Following the procedure of Example 1(10},
2~cinnamyl—6-(4-fluoro~3—methylphenyl)—4-
methanesulfonyloxymethyl-2H-pyridazin-3-one and
1-methylpiperazine were reacted to yield the title compound as
a yellow o0il (yield: 80.1%).
'H NMR (400MHz, CDCls)3d:
2.32(3H, 8), 2.35(3H, d, J=1.8 Hz)}, 2.51(4H, br), 2.62{4H,
br),3.59(2H,d,J=1.4H2),4.99(2H,dd,J=1.1,6.6Hz),6.45(1H,
dt,J#15.8,6.0H2),6.72{1H;d,Jﬁ15.8Hz),7.08(1H;dd,J=8.9,
8.9 Hz), 7.22(1H, tt, J=1.6, 7.2 Hz), 7.29(2H, dd, Jg=7.2, 7.2
Hz),7.39(2H,dd,351.4,7.2Hz),7.5&fh61(1H,m),7.65(1H;

dd, J=1.8, 7.2 Hz), 7.75(1H, t, J=1.4 Hz).

Example 135

Preparation of




-2H pyridazin-3-one was reacted to yield the title conpound a col.o S
crystalline powder (yield: 81.1%. Melting point: 183.6-184. SQ%OﬂWP"ﬂ‘ﬁbSE
NMR(400MHz, DMSO-d6)S: 2.32(3H, d, J=2.0 Hz), 2.83(6H, s), 4.29(2H, s),
4.98t2H, dd, J=I.3, 6.4 Hz), 6.46(1H dt, J=16.1, 6.3 Hz), 6.69(1H d,
J=1%7 | Hz) , 7.22-7.27 (2H m , 7.297.35 (2H, n) , 1.41-7.44 (214, m,
7.76-7.81(1H, m, 7.86(IH dd, J=2.2, ﬂm3 Hz), 8.50(1H, s). IR(KBr) cm 1:
1652, 1607, 1505, 1240, 965. Mass m 2z} 377(M) Exanple 140 Preparation of
4-(4-tert- butoxycarbonyl-l-plpera2|nyl)nethyl

2- (4-chl oroci nnanyl ) - 6- (4-f | uoro- 3- net hyl phenyl ) -2H pyri dazi n- 3-one 1)
Preparation of 2-(4-chlorocinnanyl)-6-(4- quoro-3-nEthyIphenyI)-4 nmet h
oxycar bonyl - 2H pya-Hcdamniafy 3~ 6n e FoldorW-39mk PRy PL ne 4 of lﬁ‘ﬂ(G) 30
Mar ch. 2006 158 6-( 3-fl uoro-4-nethyl phenyl) - 4 met ho carbony p i dazi n-
3-one and 4-chl orgdiperamyhyThheityde 2wepori gasiekipyield the title

conpound as yell ow needl es (yield: 71.7%. Melting point: 137.8-138.80
dihydrochloride a
Following the procedure of Example.4,
2-cinnamyl—6—(4—fluoro~3—methylphenyl)—4—(4—methylFl—
piperazinyl)methyl—2H4pyridazih—3-one was ieacted to yield
the title compound as a colorless crystalline éowder {vield:
66.3%) .
Melting point: 236.1-237.1C
*H NMR (400MHz, DMSO-ds)38:
2.32(3H, d, J=2.2 Hz), 2.76(3H, s}, 3.08(4H, br), 3.32(4H,
br), 3.83(2H, s), 4.94(2H, dd, J=l.2; 6.4 Hz), 6.45(1H, dt,
J=16.1, 6.3 Hz), 6.67(1H, d,.J=15.8 Hz}, 7.19-7.26(2H, n),
'7.29-'7.34(2H,m),7.4'1-—'7.44(2H,m),7.71—7.76(1H,m),7.81(1H,
dd, J=2.2, 7.6 Hz), 8.07(1H, s).
IR(KBr) cm™: 1652, 1607, 1505, 1239, 1129.

Mass m/z: 432(M")

 Example 136
Preparation of
4—N}N-bis(2-hydroxyethyl}aminomethyl—Z—cinnamyl~6—(4~
fluoro—3~methylphenyl)~2H—pyridazin—3-one
Followiﬁg the procedure of Example 1(10),
2—cinnamyl-6—(4—fluoro~3-methylphenyl)-4—

methanesulfonyloxymethyl~2H~pyridazin~3—one and




"H NMR(400MHz, CDC13)5: 2.35(3H, d, J=1.7 Hz), 3.99(3H, s), 5. (IﬁH’ d
J=6.6 Hz), 6.43(1H, dt, J=15.6, 6.6 Hz), 6.70(1H, d, J=15.6 Hg?’ akch 20Qg,
d, J=8.8 Hz), 7.27(2H,.d, J=8.8 Hz), 7.31(2H, d, J=8.8 Hz), 7.58-7.63(1H,
m,<.64(1H, dd, J= 2.1, 7.0 Hz), 8.24 (1H, s). IR(KBr) cnil: 1724, 1709,
1667 1506, 1291, 1236, 1126, 831. Mass mz: 412(M), 414(M) 2)
Preparation of 4-carboxy-2-(4-chlorocjggnanyl)-6-(4-fluoro-3

nmet hyl phenyl ) - 2H pyri dazi n- 3-one Fol l'owi ng the procedure of Exanple 1(7),
2- (4-chl oro-ci nnanyl ) - 6- (4- f | uor o- 3- et hyl phenyl ) - 4-

met hoxycar bonyl - 2H- pyri dazi n-3-one was reacted to yield the title conpound
as a yellow crystalline powder (yield: 86.2%. Melting point: 186.0-186.6
C 1H NVR( 400peizhar@DGHANS: ward6feHtted, td2idldizthe Bidld 2R-nAdnalzd 2, 6.8

Hz), 6.39(1H, dt, J=15.9, 6.8 Hz), 6.75(1H; d, J=15.6 Hz), 7.13(1H, dd,
J=8.8, 8.8 ¥E)}lqw hil9 (y2eld:ds3JrH.5 Hz) , 7.33 (2H, d, J=8.5 Hz) , 30
March 2006 159 7.65-7.71(2H, m), 8.64(1H, s), 13.98(1H, br). IR(KBr) cm1:
3471, 1738,'HIGBR(40688z, 12190,;)3467, 1403, 1242, 812, 802.

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, J=7.2 Hz), 7.28(2H, dd, J=7.2, 7.2 Hz), 7.37(2H,

d, J=7.6Hz), 7.58-7.63(1H, m), 7.66(1lH, dd, J=1.,8, 7.2 Hz2),

7.81(1H, s}.

Example 137
Prepar;tion of
4~N,N-bis (2-hydroxyethyl) aminomethyl~2-cinnamyl-6- (4~
fluoro-3-methyl§henyl) -2H-pyridazin-3-one
hydrochloride
Following the procedure of Example 4,
4-N,N~bis{ 2—hydroxyethyl) aminomethyl-2-cinnamyl-6- (4~-fluoro
=3-methyl-phenyl) —-2H-pyfidazin-3—one was reacted to yield the
title comp'ound asra colorless c'rystallﬁl'.ne powder {yield: '
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, t, J=5.1 Hz), 3.84(4H, t,

J=5.1Hz), 4.46(2H, s), 4.98{2H, dd, J=1.5, 6.1 Hz), 6.45(1H,

o




Mass m z: 398(M), 400(Mt). 3) Preparation of
2- (4-chl or oci nnanyl ) - 6- (4-f | uor o- 3- net hyl phenyl) 30 March 2006
4- hydr oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple
1(8)5 4-carboxy-2-(4-chloroci nnanyl)-6-(4-fluoro-3-nethyl phenyl) -
2Hﬁp9rrdazin-3-one was.reacted to yield the title conpound as slightly

yel l ow needles (yield: 17.2%. Melting,Hoint: 131.8-133.10 'H NVR(400MHz,
CDC13)3: 2.34(3H, d, J=2.0 Hz), 4.73 (5 d, J=1.2 Hz), 4.99(2H, dd,

J=1.0, 6.6 Hz), 6.40(1H, dt, J=15.9, 6.6 Hz), 6.75(111, 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(IH, m, 7.64(1H, dd, J=2.2, 7.3 Hz), 7.69(1H, t, J=1.2 Hz).

| R(KBr) cm 1: @359~18683.6.15 492 1240 1. 107 R
382( Mg 386(,&,&? 4)1 Pregara??(%)nléo?@(ﬁ{ 9% 712600 #PP17 39178 27NBgS

2- (4-chl oroci niignyi.p96( 44 {2morg; 37 net-twlamhenylny, 47,757, do (18, m)
nmet hanesul f onyl oxynet hyl - ZFprrldaZ|n 3-one 30 Nhrch 2006 160 Fol | owi ng the

procedure of BExaflie, 14:9,) J=2,0, 7.3 Hz), 8.47(1H, s).
2- (4-chl oroci nnanyl ) - 6- (4- f1 uor o- 3- met hyl phenyl ) - 4- hydr oxy- :
net hyl - 2H piR [KRE)i eB? ori58as 1664ct BEDE,0 1ya4a| dovhe titl e conpound as

colorless needles (yield: 94.9%.
Mass m/z: 419 (M'-H,0)

. Example 138
Preparation of
2-cinnamyl-4~dimethylaminomethyl-6- (4-fluoro-
3—methylphenyl)-2H-pyridazin-3-one
Following the procedure of Example 7,
2-cinnamyl-6-(4-fluoro-3-methylphenyl)-4- -
.methanesulfonyloxymethyi—2H~pyridazin—3-one and
dimethylamine were reacted to yield the title compound as a
yellow oil (yield: 90.,9%). |
'H NMR (400MHz, CDCls)d:
2.34(3H, d, J=2.0 Hz), 2.36(6H, s}, 3.51(2H, d, J=1.4 Hz),
5.00(2H, dd, J=1.3, 6.8 Hz), 6.46(1H, dt, J=15.8, 6.6 Hz),
6.72(1H,d,3515.8H2),7.07(1H,dd,JES.Q,Q.QHZ},7.22(1H,
tt, J=1.4, 7.2 Hz), 7.29(2H, dd, J=7.2, 7.2 Hz), 7.39(24,
dd, Jg=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).

Example 139

Preparation of




Melting point: 117.8-119.51 1H NVR(400MHz, CDCl13)5: 2.35(3H, d, J=2.0 Ft&é
3.17(3H, s), 4.99(2H dd, J=1.2, 6.6 Hz), 5.28(2H, d, J=1.2 HBP MarcBeabs
dt, J=15.9, 6.6 Hz), 6.75(1H d, J=15.9 Hz), 7.10(1H, dd, J=8.8, 8.8 Hz),
7.2742H, d, J=8.5 Hz), 7.32(2H, d, J=8.5. Hz), 7.57-7.65(2H m, 7.78(1H,
t, YU£1.3 Hz). IR(KBr) cm1: 1663, 1619, 1506, 1492; 1346, 1240, 1172, 960,
830. Mass m z. 462(M), 464(M). 5) ,Fparation of

4- (4-tert-butoxycarbonyl -1 -pi perazinyl )-methyl -2-(4

chl oroci nnanyl ) - 6- (4-fl uor o- 3- net hyl - phenyl ) - 2H pyri dazin -one Fol |l ow ng
t he procedure of Exanple 1(10),

2- (‘4- chl or oci nnanyl ) - 6- (4-f 1 uor o- 3- net hyl phenyl ) - 4- net hane-

sul f onyl oxymet hyl 22 mpyariydazi-a1fe 001 St ok@thyPUEY | 4- F1u0r0~3-

. 1- pi perazi necarboxyl ate were reacted to yield the title conpound as a

yel low oi | (yi el due@iI9%eny’ H-NRE AOOMHA n -6DGA3) By a3 MGy .2006 161
1.47(9H, s), 2.35(3H, d, J=1.6 Hz), 2.52(4H, t, J=4.9 Hz), 3.50(4H, t,
J=5.0 Hz), 3.59(2K1lldwikyltBeHzyocakhB¥ M, Edémp1d=4, 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 (ZH,2dglgﬁﬁmK¥14iﬁ}methylaminomethyl—6—(4~fluoro~3~methylphenyl
}-2H-pyridazin-3~one was reacted to yield the title compound
as a colorless crystalline powder (yield: 81.1%). | |
Melting point: 183.6~184.5TC |
'H MMR(400MHz, DMSO-dg)8:
2.32(3H, d, J=2.0 Hz), 2.83(6H, s), 4.29(2H, s), 4.98 (2H,
dd, J=1.3, 6.4 Hz), 6.46(1H, dt, J=16.1, 6.3 Hz), 6.69(1H,
d,J=16.l.HZ),7.22—7.27(2H,m),7.297.35(2H,m},7.4l—7.44(2H}

m), 7.76~7.81(1H, m), 7.86(1H, dd, Jg=2.2, 7.3 Hz), 8.50(1H,

s).

IR(KBr) cm™: 1652, 1607, 1505, 1240, 965.

Mass m/z: 377 (MY

.:Example 140
Preparétion of
4—(4-tért—butoxycarbonyl~1—piperazinyl)methyl-
2—(4—chlorocinnamyl}-6-(4—fluoro—3—methylphenyl)—2H—
" pyridazin-3-one
1) Preparatipn of
2—(4-chlorocinnamyl)-6~(4—fluoro—3—methylphenyl)~4—meth
oxycarbonyl-2H-pyridazin-3-one

Fqllowing the procedure of Example 1 (6},



7.31(2H, d, J=8.6 Hz), 7.55-7.61 (1H, m, 7.64 (1H, dd, J=2.0,
7.77(1H, s). Exanple 141 Preparation of

2- (4-chloroci nnanyl ) - 6- (4-f1 uoro- 3-net hyl phenyl ) - 4- (1

- piger azi nyl ) net hyl - 2H pyri dazi n- 3-one di hydrochl ori de Foll ow ng the
proeddur e of Exanple 2,

4-(4-tert-butoxycar bonyl - | - pi per azi nyI get hyl - 2- (4-

chi oroci nnanyl ) - 6- (4-fl uor o- 3- et hyl ph yl)-2H pyridazi n-3 one was reacted
to yield the title conpound as a pale brown crystalline powder (yield:
84.7% . Melting point: 186.7-197.090 (dec.) 1H NNR( 400MHz, DMSO- d6) 5:

1.2 Hzg,
30 March 2006

2.31(3H d, =2 Gre), 3.15(4H br), 3 3L(4H t, I=5.2H), 3.94 (2H s,
4.95 (2H, deh (3Thudro643 47161 5 d.
J=15, (9Hz), 7 22(1H dd If]lg%%rﬁ}g. 3 ?{rmgﬁ%%’g%éék%ny} 3%%3(1&7? (2H d,

J=8: 6Hz), 'BJbi£7aEB(ﬂﬁ¢hloﬁbciﬁn§£ﬁﬂidhlondelm%ﬁ?regcﬁebtﬁo %é(éﬂé s).
| R(CKBr) cm 1: 1656, 3606, 1240, 1090, 964. 30 March 2006 1 ss mz:

452(M ), 454(tNe) cobpanpliead 421 18wvepacaléon(Ofeld: 71.7%).
2- (4-chl oroci nnanyl ) - 6- (4-f | uor o- 3- net hyl phenyl ) - 4- (4
Melting point: 137.8-138.8%C
“H NMR (400MHz, CDCls)$:
2.35(3H, d, J=1.7 Hz), 3.99(3H, s), 5.03(2H, d, J=6.6 Hz),
6.43(1H, dt, J=15.6, 6.6 Hz), 6.70(1H, d, J=15.6 Hz),
7.10(1H, d, J=8.8 Hz), 7.27(2H, 4, J=8.8 Hz), 7.31(24, d,
J=8.8 Hz), 7.58-7.63(1H, m), 7.64(1H, dd, J= 2.1, 7.0 Hz).,
8.24(1H, s).
IR(KBr) cm™: 1724, 1709, 1667, 1506, 1291, 1236, 1126, 831.

Mass m/z: 412 (M'), 414 (M').

2} Preparation of

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

Following the procedure of Example 1{(7),

2= (4-chloro-cinnamyl) -6~ (4—fluoro—-3—methylpheny2_l.} -4~
methéxycarbony;-2H—pyridazin—3-one was react_ed' to yield the
title compound as a yellow crystalliﬁe powder (yield: 86.2%).
Melting point: 186.0-186.6C
'H NMR (400MHz, CDC1;)5:

2.36(3H, d, J=2.0Hz}, 5'.11(25, dd, J=1.2, 6.8 Hz), 6.39(1H,

dt, J=15.9, 6.8 Hz), 6.75(1H, d, J=15.6 Hz), 7.13(1H, dd,

J=8.8, 8.8 Hz), 7.29(2H, d, J=8.5 Hz), 7.33(2H, d, J=8.5Hz),



- et hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n-3-one Foll ow ng the procedure of
Exanmpl e 1(10), 2-(4-chlorocinnanyl)-6-(4-fl uoro- 3- net hyl pheny| p04March 2008
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and- 1-net hyl pi perazi ne were
reacted to yield the title conpound as a yellow oil (yield: 71.8%. 'H
NVR(400MHz, CDC13)5: 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. 6 FE),1§%42 (1H, dt, J=15.8, 6.4 Hz), 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, nm), 7.65(1H, dd, J=1.8, 7.2 Hz),
7.76(1H, s). Exanple 143 Preparation of :

2- (4-chtoroci nnanyl ) - 6- (4-fl uoro-3-net hyl phenyl )-4-(4

-met hyl - | - pi pe¥ ag$-+yl)Inerhy iy 2H8 py4 [ Dazig)-, 318Nes ( di; hyirochi ori de Fol | owi ng
t he procedure of Exanple 4,

2- (4- chl or oIBi{KRaMMD) ™ 6-34H1f,| noBe; Stevtt,hylbpbenyd 90,4-1447301 Mps Ch 22006 163
nmet hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n-3-one was reacted to yield the
title conpound as a col &llzgs$0erystalli ne powder (yield: 80.4%. Melting

poi nt: 229.7-243.39C (dec.) 1H NVR(400MHz, DMsa- d6) 8:
- Mass m/z: 398 M*), 400@Y).

3) Preparation of
24(4—chlorocinnamyl)—6-(4~fluorb~3;methylp£enyl)—
4~hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4~carboxy-2- {(4-chlorocinnamyl) ~6— (4~f‘luoro—3—methylphenyl) -
2H-pyridazin-3-one was reacted to yield the title compoun.d as
slightly yellow needles (yield: 17.2%).
Melting point: 131.8-133.1C
'H NMR (400MHz, CDCl3)8:
2.34({3H, 4, J=2.0 Hz), 4.73 (2H, d,; J=1.2 Hz), 4.99(2H, d4d,
J=1.0, 6.6 Hz), ©.40(1H, dt, J=15.9, 6.6 Hz), 6.,75(1H, d,
J=15.9 Hz), 7.08(1H, dd, J=8.9, 8.9 Hz), 7.26(2H, d, J=8.8
Hz), 7.31(2H, d, J=8.8. Hé), 1.57-7.62(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, 1306, 1492, 1240, 1091, 1076.

Mass m/z: 384 (M%), 386(M").

4) Preparation of
2—(4—chlorocinnamylj-6—{4—fluoro~3~methylphenyl)—4~‘

methanesulfonyloxymethyl—ZH—pyridazin-3~one




| R(KBr) cm 1: 1652, 1608, 1492, 1239, 1130. Mass ni z:
Exanpl e 144 Preparation of 4-N’N-blﬁ§ﬁ hydr oxyet hyl ) am nonet hyl - 2- (4-
chl oroci nnanyl ) -6-(4-fl uoro-3-nethylp yl)-2H pyridazin-3-one Foll ow ng
t he procedure of Exanple 1(10),
2- (4-chl oroci nnanyl ) - 6- (4-f | uor o- 3- net hyl phenyl ) - 4-
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- 3- one and dlezhﬁgfgan;ge6$§relH
reacted to yiel d#dhgoliihl etﬁéng¥35g$ RC
NVR(400MHz, yCDCl 3)S: 30 March 2006 164 2. %%r@!epsl)(, 2.70(411, t, J=4.5
Hz), 3.66( 4% (4-chledo8ihaim 1)3-6743((4%1110%*3431@&( E‘?ﬁ &yl Qgﬂgg%gy_ 26(H;H,
dt, J=15.8, 6.5 Hz)663(1Hd =15.8 Hz) 1 ),
7.24(2H, d, nedeB6 2dHzbyrTd30{ 2t~ dﬁe 8. 2e£@ﬁ@dﬂ35§uélé3éﬂéitlﬁiQ 7.65(111,
dd, J=1.8, 7.2 Hz), 7.78(1H, s).

compound as colorless needles (yield: 94.9%).

2.31(3H, d, J=1.8 Hz), 2.76(3H, s), 3.09(4k, br), 3.33 (4H, 83(2H
s), El. 94(2H, dd, J=1.2, 6.0 Hz), 6.42(1H, dt, J=16.0, 6.2 gbé\" arsi 200
J=16.0 Hz), 7.22(1H, dd, J=9.1, 9.1 Hz). 7.34(2H, ol,0 Hg)e 32%8(5445()% d,
Hz 7.71-7. 76( 1H, 7.80(1H, dd, J=2.2, 7 , . s).
LRk ( i ( 466( M+), 468( M) .
n

Melting point: 117.8-119.5C

'H NMR(400MHz, CDCls)$:
2.35(3H, d, J=2.0 Hz), 3.17(3H, s}, 4.99 (24, ad, J=1.2, 6.6
Hz), 5.28(2H, d, J=1.2 Hz), 6.38(lH, dt, J=15.9, 6.6 Hz},
6.75(1H, d, J=15.9 Hz), 7.10(1H, dd, J=8.8, 8.8 Hz), 7.27(2H,
d, J=8.5 Hz), 7.32(2H, d, J=8.5. Hz), 7.57-7.65{2H, m},
7.78(1H, t, J=1.3 Hz).

IR(KBr) cm™: 1663, 1619, 1506, 1492, 1346, 1240, 1172, %60, 830.

Mass m/z: 462(M*), 464 (M),

5) Preparation of

4—(4-tertvbutoxycarbonyl—1—piperazinyl)-methyl—z—(4-,
chlorocinnamyl)~6~(4—f1uoro—3—methyl~phenyl)~2H-pyfidazin
-one | |

'Following the procedﬁre of Example 1(10},

2—(4-chlorocinnamyl)~6—(4-fluoro—3—methy1phenyl)-4“methane—
sulfonylokymethyl—2H~pyridazinf3~one and tert—butyl
.l—piperazinecarboxylate were reacted tq yield the title
compound ‘as a yellow oil (yield: 87.9%).

'H NMR (400MHz, CDCls)8:




Exanpl e 145 Preparation of 4-N, N-bi s(2-hydroxyethyl)am noneth I-Z-Qf-
chl or oci nnamyl ) - 6- (4- f | uor o- 3- met hyl phenyl ) - 24~ pyri dazi n- 3- on89 March 2006
hydrochl ori de Fol |l owi ng the procedure of Exanple 4,

4- N'N- bi s(2- hydr oxyet hyl ) am nonet hyl - 2- (4-chl or oci nnanyl ) - 6

- (4+ 1 uor o- 3- net hyl phenyl ) - 2H pyri dazi n- 3-one was reacted to yield.the
title conpound as a colorless crystalli powder (yield: 76.1% . Melting
poi nt: 151.9-153.4C 1H NVR(400MHz, DVB d6)5: 2.32(3H, d, J=1.7 Hz),
3.35(411, t, J=5.1 Hz), 3.83(4H t,  J=5.4Hz), 4.46(2H, s), 4.97(2H, dd,
J=1.2, 6.1Hz), 6.48(1H, dt, J=15.9, 6.2 Hz), 6.67(1H, d, J=15.9 Hz),
7.24(1H, dd, J=9.1, 9.1 Hz) , 7.35(2H, d, J=8.8 Hz) , 7.45(2H, d, J=8. 6

HZ) ,  7.75-7. B04itbE,mks) 7o - gd.3=%. 7., 7. 8.48(1H_s). |R(KB
cm) 1 1652, 16044,i ﬁ%g%)lzagg‘%géo‘?’ 96%.'%#&%%’ ﬁ'z&%%(ﬁ %‘};492?*%6#) 38 g

March 2006 1663 Ex@gu,et146-5 Ry epar ad igy-of 4 -
2-(4-,ch|orocinnarryl)-4-dimathylani'no-%}thyl--’&(éf-'2 Hz), 4.99(24, dd,

g( uor o- 3-7 met hyJshenyle). 62k py fe.dazif; 3t9ng=1504,! @Weng, | hes RHqggdure of
anpl e 7;
J=16.0Hz), 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, dqd, J=2.0,

7.2 Hz), 7.77(1H, s).

Example 141
Prepara_tion of
2= (4-chlorocinnamyl)~6- (4—-fluoro-3—methylphenyl} -4-{]
—piperazinyl)methyl~2H—§yridazin—3—one
dihydrochloride
| Following the procedure of Example 2,
4- (4-tert—butoxycarbonyl—1—piperazinyl) meth_yl'l—2—- (4~
chlorocinnamyl) -6~ (4-fluoro~3-methylphenyl) ~2H-pyridazin~3-
one was reacted'fo yield the title compound as a prale brown
crystalline powder (yield: 84.7%). | |
Melting point: 186.7-197,0C (dec.)
'H NMR (400MHz, DMSO-ds)8:
2.31(3H, d, J=2.0Hz}), 3.15(4H, br), 3.31(4H, t, J=5;éHz),
3.94(2H, s), 4.95(2H, dd, J=1.3, 6.3 Hz), 6.47 (1H, dt, J=15.9,
6.IH2),6.66(1H,d,J=15.9Hz),7.22(1H,dd,J¢9.0,9.0HzL
7.34(2H, d, J=8,6Hz), 7.45(2H, d, J=8.6 Hz), 7.73-7.78(1H,
m}, 7.82(1H,, dd, J=1.9, 7.6 Hz), 8.21(1H, s).

IR(KBr) cm™: 1656, 1606, 1240, 1090, 964.




2- (4-chloro-cinnanyl) -6- (4-fluoro-3-nethyl phenyl) -4-
met hanesul f onyl oxymet hyl - 2H pyri dazi n- 3-one was reacted to yi8PManch 2006 ¢
conpound as a yellow oil (yield: 84.6%. 'H 1dWR (400vHz, CDCl3) 6:
2.3{3"(-3|7!, d, J=1.6 Hz), 2.36(6H, s), 3.52(2H, d, J=1.2 Hz), 4.99(2H, dd,
J—l.‘"(g,. 6.6 Hz), 6.43(1H, dt, J=15.8, 6.6 Hz), 6.66 (1H d, J=15. 8 Hz) ,
7.07 (1H  dd, J=8.9, 8.9 Hz) , 7.24(2Hg2 d, J=8.6 Hz), 7.30 (2H, d, J=8.6
Hz), 7.60-7.68 (2H, m) , 7.77 (1H, s) . Exanple 147 Preparation of
2- (4-chl oroci nnanyl ) - 4- di net hyl am no- net hyl - 6- (4- '
fl uor o- 3- et hyl phenyl ) - 2H pyri dazi n-3-one hydrochl ori de Fol |l owi ng the
procedure of Exanple 4, 2- (4-chloro-cinnanyl) -4-dinethylam nonethyl -6-
(4-f 1 uor o- ¥aadtihge pHERM ) 2H Py dlazi n- 3- one was reacted to yield the
title conpound as a colorless crystalline powder (yield: 30 March 2006 166
34.4% . Melting point: 201.3-201.90C 1H NVR(400MHz, DMSO d6)5: 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, dtE*amn¥e 11425 1 Hz), 6.67(1H, :
' Preparation of
2—(4-chlorocinnamyl)~6~(4—fluoro—3~methylphenyl}~4—(4
'—methyl—l—pipérazinyl)methyl—2H—pyrida2in—3—one
Following the procedure of Example l(lOf,
2-(4—chlprocinnamyl)—6~(4—f1uoro—3-methylphenyl)—4-
methanesulfonyloxymethyl~2H—pyridazin—3~one and-
l-methylpiperazine were reacted to vield the title compound as
a yellow oil (yield: 71.8%). |
‘H NMR (400MHz, CDCls)3&:
2ﬁ32(3H,s),2.35(3H,s),2.51(4H,br),2.62(4H,br),3.59(2H,
s),4.99(2H,d,Jn6.6]{z),6.42(1H,dt,J=15.8,6.4I{z),6.66(1H,
d, J=15.9Hz), 7.09(1H, dd, J=8.9, 8.%Hz), 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—méthylphenyl)—4~(4
—methyl—lfpiperazinyl)mgthyl—2H-pyridazin—3—one
dihydrochloride
Following the procedure of Example 4,

2—(4—chloro—cinnamyl)—6—(4-fluoro-3~methylpheny1}—4—(4#




d, J=16.1 Hz), 7.24(1H, dd, J=9.3, 9.3 Hz), 7.35(2H, d, J=8.6

7.45(2H. d, J=8.6 Hz), 7.75-7.80(1H, n), 7.85(1H, dd, J=2.3, ?@?—E’P,ZOOG
8.47(1H, s). IR(KBr) cnc': 1652, 1608, 1491, 1239, 968. WMass mz: 411( M),
41&(@%): Exanpl e 148 Preparation of .
2-cycl opropyl net hyl - 4- (4- net hyl - | - pi per azi nyl ) net hyl -

6- [ 4- (et hyl t hi o) phenyl ] - 2H-pyri dazi n-ggone 1) Preparation of

4- car boxy- 2- cycl opropyl net hyl - 6-[ 4- (et hyl t hi o) phenyl ] - 2H pyri dazi n- 3- one
Fol |l owi ng the procedure of Exanmple 1(7),

2-cycl opr opyl net hyl - 4- met hoxycar bonyl - 6-[ 4- (net hyl t hi 0) -

phenyl ] - 2H-pyri dazi n-3-one was reacted to yield the title conpound as a
yel | ow cryskathyiel posder ziyy ) de t 198l 2H-pyri Ha bR 20622 SCREL3)- 54
0.50-0.66(4H, m), 1.40-1.53(1H, m, 2.54(3H s), 4.24(2H, - d, J=7.4 Hz),
1.34(2H, d,tg=giegdHEhe 773 2bnpdynd =8 6 ¢tl)oriz@sharght 2006hel §éw8eH6( 1H,
s), 14.22(1H,,sf. | RCKBr)- cm 1: 3430, 1752, 1631, 1472, 1452, 1403, 1093,
825. Mass m¥¥eld1é{Owdp)2) Preparation of

2-cycl opropyl met hyl - 4- hydr oxynet hyl -6-[ 4

(et hyl t hi NfpHefd RoAntpyPR8azt M B-Fhe(dec.)

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

' 2.31(3H, d, J=1.8 Hz), 2.76(3H, s), 3.09(4H, br), 3.33(4H,
br}, 3.83(2H, s), 4.94(2H, dd, J=1.2, 6.0 Hz); 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, 7.0 Hz), 8.08(1H, s).

IR{KBr) cm™: 1652, 1608, 1492, 1239, 1130.

Mass m/z: 466 (M'), 468 (M').

Exanmple 144

Preparation of

4-N,N-bis (2-hydroxyethyl) aminomethyl=2~ (4-

chlorocinnamyl)-6-(4-fluoro—3-methylphenyl}~2H~

pyridazin-3-one

Fqllowing the prbcedu:e of Eéample 1(10),
2-(4—chlorocinnamyl)—6—(4—fluoro—3—methylphenyl)-4— '
methanesulfonyloxymethyl—2H~pyridazin~3~dne and
diethanolamine were reacted to yield the title compound as a
yellow oil (yield: 76.6%).

'H NMR (400MHz, CDCls)5:




Fol | owi ng the procedure of Exarrpl e 1(8),

4- car boxy- 2-cycl opropyl net hyl - 6- [ 4- (et hyl t hi o) phenyl j - 2H pyrﬁ@d‘ﬂ?ﬁﬂBzm
was reacted to yield the title conpound as a pale yellow crystalline
powder (yield: 22.6% . 1H NVR(400MHz, CDC13)5: 0.45-0.60(4H, m,
1.37-1.46(1H, m, 2.53(3H, s), 3.09(1H, t, J=6.1 Hz), 4.11(2H, d, J=7.2
Hz), 4.72(2H, d, J=6.0 Hz), 7.32(2H, ¢h4 J=8.6 Hz), 7.67(1H, s), 7.74(2H,
d, J=8.6 Hz). |IR(KBr) cm1: 3393, 1657, 1602, 1514, 1095, 822. Mass m z:
302(Mt). 3) Preparation of

2-cycl opropyl et hyl - 4- met hanesul f onyl oxy- met hyl - 6-[ 4

(et hyl t hi o) phenyl ] - 2H-pyri dazi n-3-one Fol |l owi ng the procedure of Exanpl e

1(9), 2-cycl opruplatres hy 12 40lyHy axyoet hy | HH-[ 4- Ewrihy| ¢ hizauplkeny)

] - 2H pyri dazin-3-one was reacted to yield the title conpound as pale

yel | ow fi ne- nebdl®&@H; vyl d. 988216941, B .Na¥eh 2006 (O4, 168 T+ NR(409MHz,
CDC13)8: 0.45-1.61(4H, m, 1.37-1.47(1x, m, 2.53(3x, s), 3.17(3x, s),
4. 11(2x d, JFZ)2 PE$3 (B 23( 2H13)8 HE) 33(D6 (18, d&8.0%48.ld7)s. & .H4(2x, d,
J=8.4 Hz), 7.79(1x, s). IR( KBr) cm1: 3446, 1652, 1607, 1359, 1178, 1024,
829. Mass ni z-- 234 @E{ +q J=8.6 Hz), 7.30(2H, d J=8.2 Hz), 7 58-7.63(1H,

m), 7.65(1H, dd, J=1.8, 7.2 Hz), 7. 78(1H, s).

Example 145
Preparatioh of
4-N,N—bis{2~hydroxyethyl)aminomethyl~2—{4-
chlorocinnamyl)—6—(4—fluoro—3—methylphenyl)—ZH—
ﬁyridazin—B-one hydrochloride
Following the procedure of Example 4,
4-N,N—bis(Z—hydroxyethyl)aminomethyl—2—(4—chlorocinnamyl)-6
- (4-fluoro-3-methylphenyl) —2H-pyridazin-3-one was reacted to
yield .the title compound as a colorless crystalline powder:
(yield: 76.1%). '
' Melting point: 151,9-153.4C
'H NMR(400MHz, DMSO-dg)5:
2.32(3H, d, J=1.7 Hz), 3.35(4H, t, J=5.1 Hz), 3.83(4H, t,
J=5.4Hz),4.46(2H,s),4.97(2H,dd,J#1.2,6.1Hz) 6.48(1H,
dt, J=15.9, 6.2 Hz), 6.67(1H, d, J=15.9 Hz), 7.24 (14, dd4,
Jﬁ9.1,9.1Hz),7.35{2H,d,J=8.8Hz),7.45(2H,d,J=8.6HzL
1.75-7.80(1H, m), 7.85(1H, dd, J=1.7, 7.9 Hz), 8.48(1H, s).
IR{KBr) cm™: 1652, 1604, 1492, 1240, 1050, 968.

Mass m/z: 440 (M%), 442(M).




4) Preparation of 2-cyclopropyl nethyl-4-(4-nmethyl-1-piperazin
[4 (met hyl t hi o) phenyl ] - 2H pyri dazi n-3-onp Fol |l owi ng the procedE‘(}P(a'\l']@T‘m/506;6
le 1(10), 2-cyclopropyl nethyl -4-net hanesul f onyl oxynet hyl - 6-[ 4-

(nﬁf yl t hi o) phenyl ] - 2H- pyri dazi n- 3-one and 1-nethyl -pi perazi ne were
reacted to yield the title conpound as a yellowoil (yield: 85.7%. 'H
NVR( 400MHz, CDC13)8: 0.44-0.58(4x, m), 185 36-1.48(1x, m, 2.33(3x, s),
2.53(3x, s), 2.47-2.66(8x, m, 3.59(2x, s), 4.10(2x, d, J=7.3 Hz),
7.33(2x, d, J=8.3 Hz), 7.75(2x, d, J=8.3 Hz), 7.78(1x, s). Exanple 149
Preparation-of 2-cycl opropyl nethyl -4- (4-methyl-I|-piperazinyl)methyl -

6-[ 4- (et hyl t hi o) phenyl ] - 2H pyri dazi n- 3-one di hydrochl ori de 30 March 2006
169 Foll owi ng the procedure of Exanple 4,

2-cycl oprop I-nethyl 4 (4-met hyl -1 - pi perazi nyl ) met hyl - 6-[ 4- A
(met hyl t hi o¥*HRhS1 31421 pyri dazi n-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: 69.1%. Mlting point:
234. 6- 239. 20C ' H NMRAEGHNAR, °BVBO- d) 5:

2—(4—chlorocinnamyl)~4—dimethylamino—methyl—6~(4—
fluoro—B—methylphenyl)~2H—pyridazin-3—one
Following the proceduré of Example 7,
2—(4-chloro-cinnamyl)—6—(4-fluoro~3—methylpheﬁyl)—4-
_methanesulfonyloxymethyl—2H~§yridaziﬁ—3—one was reacted to
yield the title compound as a yellow oil (yield: 84.6%).
'H NMR (400MHz, CDCls}8:
2.33(3H, d, J=1.6 Hz), 2.36(6H, s5), 3.52(2H, d, J=1.2 Hz)},
4.99(2H, 4d, J=1.0, 6.6 Hz}, 6. 43(1H, dt, J=15.8, 6.6 Hz),
6.66 (1H, d, J=15.8 Hz), 7. 07(1H dd, J=8.9, 8.9 Hz), 7.24(2H,

'd,J=8.6Hz),7.30(2H,d,J=8.6Hz),7.60-7.68(2H,m),7.77{1H,

s8) .

Example 147
Preparation of
2-(4-chlorocinnamyl) -4-dimethylamino-methyl-6- {4-
fluoro-3-methylphenyl)-2H-pyridazin-3-one |
hydrochléride
Following the procedure of Example 4,
2-(4—chloro~cinnamyl)f4—dimethylaminomethyl—6~(4-fluoro—3-
| methylphenyl)~2H~pyridazin-3~one was reacted to yield the

title compound as a colorless crystalline powder (yield:




0.40-0.45(2H, m, 0.50-0.56(211, m, 1.30-1.40(1H, , 2. 53(31
2.77(311, s), 2.97(411, br), 3.28(411, br), 3. 72(2H s), §Pi@%{"%2°°6
J=7.1 Hz), 7.39(211, d, J=8.6 Hz), 7.82(211, d, J=8.3 Hz), 7 96(111, s).
IRQKgr) cm 1: 3438, 1651, 1606, 1402, 1095. Mass mz: 384(14° ). Exanple
150~Pr eparati on of 4-N, N-bi s(2-hydroxyet hyl)am nonet hyl -
cyclopropylnethyl-6-[4-(nethy|thio)pheq&é]-ZF# pyri dazi n- 3-one Fol | owi ng

t he procedure of Exanple 1(10), ,

2-cycl opropyl met hyl - 4- met hanesul f onyl oxynet hyl - 6- [ 4-

(met hyl t hi o) phenyl ] - 2H- pyri dazi n-3-one and di et hanol am ne were reacted to
yield the title conpound as a yellow oil ‘(yield: 78.9%. 'H NVR(400MHz,
CDC13) 5: 0. 44-.@%59(411, m), 1.36-1.45(].H m, 2.53(311, s), 2.73(411, 30
March 2006 170 br), 3.61(4H, t, J=4.9 Hz), 3.73(2H, s), 4.13(2H, d, J=7.3
Hz), 7.32(2Melttind=Bontz)201732061kbcs), 7.74(2H, d, J=8.3 Hz) . Exanple

151 Preparation of 4-'N, N-bi s(2-hydroxyet hyl)am nonet hyl -
cycl opropy! faet iy ¢ fodpdiz( metbylayise) phenyl ] - 2H
2.32(3H, 4, U=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 (1%,
. d, J=16.1Hz), 7.24{1H, dd, J=9.3, 9.3 Hz), 7.35(2H, d, J=8.6
Hz), 7.45(2H, d, J=8.6 Hz), 7-.75-7.80(1H, m), 7.85(1H, dd,
J=2.3, 7.6 Hz), 8.47(1H, s).
IR(KBr) cm™: 1652, 1608, 1491, 1239, 968.

Mass m/z: 411(M"), 413(M").

Example 148
Preparation of
2;cyclopropylmethyl-4—(4—methyl-1—piperazinyl)methyl;
6—[4~ {methylthio) phenyl]-2H-pyridazin-3-one
1) Preparation of
4—Carboxy-2~cyclopropylmethyl¥6~{4~(methylthio)phenyl}~
ZH-pyridazin-3-one
Following the procedure of Exampie 1{(7),
2~cyclopropylmethyl—4-methoxycarbonyl—6—[4~(methylthio)-
phenYl]~2H—pyridaziﬁ~3—one was reacted to yield the title
compound as a yellow crystalline powder (yield: 98.2%).
'H NMR (400MHz, CDCl3)3:
0.50-0.66(4H, m), 1.40-1.53(1H, m), 2.54(3H, s), 4.24(2H,

d, J=7.4 Hz), 7.34(2H, d, J=8.6 Hz), 7.78(2H, d, J=8.6 Hz),




pyri dazi n- 3-one hydrochl ori de Foll ow ng the procedure of Exa”pbﬁlﬁarl12006
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 2- cycl opr opyl net hyl - 6- ¢

[ 4- (et hyl t hi 0) phenyl ] - 2H pyri dazi n-3-one was reacted to vyield the title
conpdund as a slightly yellow solid (yield: 75.1%. Melting point:
169.2-1¥1. 7C 1H NVR(400MHz, DMBO d6) & 0.42-0.46(2H, m, 0.52-0.57(2x, m,
1.30-1.40(1H, m, 2.53(3x, s), 3. 31(4ﬂ7 br), 3.81(4H, t, J=5.3 Hz),
4.42(2H, s), 7.41(2H, d, J=8.8 Hz), g5(2x d, J=9.0 Hz), 8.37(1H, 5s).
|R(CKBr) cm 1: 3242, 1652, 1604, 1420, 1094 1059, 823 Mass ni z:

358( Mt- CH2OH) . Exanple 152 Preparation of

2-cycl opropyl net hyl - 4-di et hyl am no-net hyl -6-[4 30 March 2006 171

(et hyl t hi o) pHerfifl (1, 2ish py1 4 dezi 1, 3s9ne  Fol | owi ng t he procedure of Exanple
7, 2-cycl opropyl - net hyl - 4- net hanesul f onyl oxynet hyl -6-[ 4

(met hyl t hi o¥pHem JondH BASiodazy b2 3- vem wWag7peact egl, tood,eh@dost hg,gitle
conpound as a yel |l ow oil (yleld 98.6% . 'H NNR(4OON+E 'cDC13 3 5:

0. 44- 0. 58( Aassy/ z:. 361MA8(1H, m), 2.35(6H, s), 3.51(2H,

2) Prepafation of 2—cyclopropylmethyl—4—hydroxymethyl~6—[4-
'(methylthio)phenyl]42H4pyridazin—3-one
| Following the procedure of Examplie 1(8),
4—carboxy—Z—cyClopropylmethyl-6—[4~(methylthio)phenyl]—2H—
pyridazin-3-one was reacted to yield the title compound as a
bale yellow crystalline powder (yield: 22,6%).
'H NMR (400MHz, CDCls)$: |
0.45*0.60(4H, m), 1.37-1.46(1H, m), 2.53(3H, s), 3.09(1H,
t, J=6.1 Hz}, 4.11(2H, 4, J=7.2 Hz), 4.72(2H, 4, 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, 1085, 822.

Mass m/z: 302 (M%).

3) Preparation of
2—cyclopropylmethyl—4-methanesulfonyloxy~methyl;64[4—

{methylthio)phenyl]-2H-pyridazin-3-one

Following the procedure of Example i(9),
2~cyclopropylmethyl-4—hydroxymethyl—6—[4—(methylthio)phenyl
1-2H-pyridazin-3-one was reacted to yield the title compound

- as pale yellow fine-needles {yield: 78.6%).




s), 4.51(2x, d, J=7.3 Hz), 7.31(2x, d, J=8.3 Hz), 7.77(2x, d,,J=7.8 Hz
7.78(1x, s). Exanple 153 Preparation of 38 I\Zarch 2806
2-cycl opropyl met hyl - 4- di et hyl am no- net hyl - 6-[ 4-

(rmetRyl t hi o) phenyl ] - 2H pyri dazi n- 3-one hydrochl ori de Follow ng the

pr oeedur e of Exanple 4, : -
2-cyclopropyl - net hyl - 4-di net hyl am nonet Eyl -6-[4-(methylthio

) phenyl ] - 2H pyri dazi n- 3- one was react 4%t o yield the title conpound as a
pal e yellow crystal line powder (yield: 75.5%. Melting point:

230. 2-232.30C ' H NVR(400MHz, DMSO-d6)5: 0.42 -0.46(2H, m, 0.52-0.58(2x,
m, 1.31-1.40(1H, m, 2.53(3x, s), 2.82(6x, s), 4.09(2H, d, J=7.1 Hz),

4.25(2x, sy nEm4d03itiz O coka8) §: Hz) . 7.84(2x, d, J=8.5 Hz), 8.34(1x, )
|R(KBr) cm": 3435, 1646, 1604, 1402, 1093, 829. 30 March 2006 172 Mass

mz: 329(Mr). oExanpl.e1lbd, «Hrepasati oy @, m), 2.53
4- (4-tert-butoxycarbonyl -1 - pi perazinyl )%et hr;f 12> Sy 8) 317 (3H,

i sobutyl - 6- [ 4s(peahyl {4 0)d,phenyb] n2H By bedagzi ns;3- ongs (b} Pyeparatj on of
4- car boxy- 2- i sobut yl - 6- [ 4- (et hyl t hi 0) - phenyl | - 2%— (2, "6
Bz), 7.74(2H, 4, J=8.4 Hz), 7.79(18, s).
IR(KBr) cm': 3446, 1652, 1607, 1359, 1178, 1024, 829,

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

4) Pfeparation of

2-cyclopropylmethyl-4- (4-methyl-I1-piperazinyl)methyl-6-

[4—(methylthio)phenyl}—2H—pyridazin—3—one

Eollbwihg the procedure of Example 1(10),

g—cyclopropylmethyl—d—methanesulfonyloxymethyl—6~[4—
{methylthio)phenyl]-2H~pyridazin-3-one and
l1-methyl-piperazine were reacted to yield the title compound
as a yvellow oil (yield: 85.7%).
'H NMR(400MHz, CDC13)$:

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, d, J=8.3 Hz), 7.75(2H, d,-J=8.3VHz), 7.78{1H, s).

Example 149
Preparation of
2-cyclop:opylmethyl—4—(4—methyl-l—piperazinyl)methyl~
6-[4- {methylthio)phenyl]-2H-pyridazin-3-one’

dihydrochloride




pyri dazi n-3-one To a sol ution of
4- met hoxycar bonyl - 5- [ 4- (net hyl t hi 0) - phenyl ] - 2H pyri dazi n- 3- oné“éﬁ?ﬁﬁ’GPUG
29.0 nmmol) in N, Ndinethylformam de (80 nL) were added potassi um carbonate
(8./02 g, 58.0 nmol) and isobutyl bronmide (4.76 g, 34.8 nmol) , and the

m xt-Or.e. was stirred at 8000 for 2 hours. The tenperature of the reaction
m xture was allowed to drop back to room tenperature, and a saturated
aqueous sol ution of sodi um hydrogencarotnate was added. The m xture was
then extracted with ethyl acetate. The extract was washed with brine, and
dri ed over anhydrous sodium sul fate. The solvent was distilled off.
Fol | owi ng the procedure of Exanple 1(7), the residue was reacted to yield

the title conpoundgia: y [ yice 1% (2 steps)]. 3H
AVR( 400Mz . CDCL3) B 851 ghé%é%dé&ée )I-sléf) kgimgg FU6(1H M. 2.54(3H, s),

4.21(2H, d,24d 1L d 2006 173
J=8. El Hz), %%%?libf%?)yl Ilngéégﬂél Md}r&h@é ﬁ%ée@%é%gl\lﬂ)g‘e@?lme ration of

4- hydroxynet:ﬁaﬁh;&-ﬂhi@bubbibnﬁli%ﬁ%ﬂﬁ'afz@ho)sp&%‘wa]s 2EE PN iLdag] by - one
Fol | owi ng the procedure of Exanple 1(8),
4- car boxy- Zehes it gl cmpdurdrishyl Ebi YNVl s2bh PV dRERY (vield:
. 69.1%). |
Melting point: 234.6-239.2C
'H NMR (400MHz, DMSO-dg)8:
0.40-0.45(2H, m), 6.50—0.56(23, m}, 1.30-1.40(1H, m),
2.53(3H, s),-2.77(3H, s), 2.97(4H, br), 3.28(4H, br),
3.72(2H, s), 4.05(2H, d, J=7.1 Hz), 7.39(2H, d, J=8.6 Hz),
7.82(2H, d, J=8.3 Hz), 7.96(1H, s).
I.R(KBr} cm™: 3438, 1651, 1606, 1402, 1095.

Mass m/z: 384 (M').

Example 150
Preparationcxf4-N,Nfbis(2—hydr§xyethyl)aminomethyl—2~
cycloprppylmethyl-G-[4—(methylthio)phenyl]-2H~
pyridazin-3-one |
Following the procedure ofrExample 1(10),

2-cyclopropylmethyl~4-methanesulfonyloxymethyl-—ﬁ- [4-

(methylthio)phenyl]-2H-pyridazin-3-one and diethanélamine

we;:e reacted to yield the title compound as a yellow 0il (yield:

78.9%}).

'H NMR (400MHz, CDCls)§:

0.44-0.59(4H, m), 1.36-1.45(1H, m), 2.53(3H, s), 2.73(4H,




3-one was reacted to yield the title conpound as a yell ow oil §é
35.3% . 'H NVR(400MHz, CDC13)5: 0.98(6H, d, J=6.6 Hz), 2.27-2. @ﬁ'ﬁqﬁoos
2.53(3x, s), 4.08(2H, d, J=7.4 Hz), 4.71(2H, d, J=5.9 Hz), 7.26(2x, d,
J:,. Hz), 7.66(1H, s), 7.73(2H, d, J=8.6 Hz). 3) Preparation of

but yl - 4- met hanesul f onyl oxynet hyl -. 6-[ 4- (net hyl t hi 0)
phenyl] 2H- pyri dazi n- 3-one Fol | owi ng the procedure of Exanple 1(9),
4- hydr oxynet hyl - 2-i sobut yl - 6-[ 4- (nethyﬁphlo)phenyl] 2H pyridazi n- 3- one was
reacted to yield the title conpound as a pale yellow crystalline pomder
(yield: 73. 29@ "H NVR (400MHz, CDC13) o: 0.99(6H, d, J=6.6 Hz),
2.28-2.40(]. m, 2.53(3x, s), 3.17(3x, s), 4. 08(2x d, J=7.4 Hz),

5.2.7(2H, d, iﬂ; 2 0 +Ma 1 4 7,73(2
d, J= g 4 FE) 7375?F€)(g? € ﬁ?E ¢ @ Nggggﬁﬁg(%é82gh}§:£&)dpr paf%llénxof

4-(4-tert-but aeycarbenydu| pi pes azinyl )
i sobutyl - 6-[4-(net hyl '[KI o) pEenyI ]- gl—%gpy—rll dazi rf g)bne 74,:(&% o&l n% § e

procedure of MBeanple 1(10),

Exauple 151
Preparationjxf44N,N-bi5{2—hydroxYethyl)aminomethyl—z—
cyclopropylmethyl-6~[4-(methylthio)phenyl]—ZH—
pyridazin-3-one hydrochloride
Following the procedure of Exampler4,

4—N}N—bis(2~hydrcxyethyl)aminomethyl—Z—cyclopropylmethyl—6—

{4-(methylthio)phenyl]~2H—pyridazin—3;éne was reacted to

yield the title compound as a slightly vellow solid {yvield:
75.1%) .
Melting point: 169.2-171.7C
'H NMR(400MHz, DMSO-de)d:
0.42-0.46(2H, m), 0.52~-0.57(2H, m), 1.30-1.40(1H, m);
2.53(3H, s}, 3.31(4H, br), 3.81(4H, t, J=5.3 Hz}, 4.42(2H,
s), 7.41(2H, 4, J=8.8 Hz), 7.85(2H, 4, J=9.0 Hz), 8.37(1H,
s). | N

IR(KBr) cu™: 3242, 1652, 1604, 1420, 1094, 1059, 823.

_Masé m/z: 358 (MY~CH,0H) .

Example 152
Preparation of

2—cyclopropy1methyl~4—dimethylamino;methyl~6—£4~




2-i sobutyl - 6- 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl t hi 0) 30 March 2006
phenyl]-2H pyri dazi n-3-one and tert-butyl 1-piperazi necarboxylate were
reacted to yield the title conmpound as a yellow oil (yield: -88.00). 1H
NMR(400MHz, CDC13)S: 0.98(6x, d, J=6.6 Hz), 1.47(9x, s), 2.28-2.40(1x, m,
2.50<2-55(4x, m, 2.53(3x, s), 3.50(4H, t, J=4.8 Hz), 3.58(2x, s),
4.07(2H, d, J=7.4 Hz), 7.32(2x, d, J:Sﬁ Hz), 7.73(2H, d, J=8.6 Hz),
7.78(1H, s). Exanple 155 Preparation b

2-isobutyl -6-[4- (et hyl t hi o) phenyl ] -4-(1-piperazinyl)

met hyl - 2H pyri dazi n- 3- one di hydrochl ori de Fol | owi ng the procedure of
Exanple 2, 4-(4-tert-butoxycarbonyl-I-piperazinyl)nethyl-2-isobutyl-6-

[ 4- (et hyl t hi 0) phggthk 2k BYEh Q37 23008 ; i feacted to 30 March 2006 176
yield the title corrp(l)')]arnd ésy% ye I]ow cggstlgﬁ?} ne pon\e/\eber (yield: 70.5%.

Mel ting point: 248130338¢76k888rdaedurd DVRELOOME 7 DMBO-d6) 3: 0. 95(6H, d,
J=6.6 Hz), 2.21-2.33(1H, m, 2.52(3H s). 3. T0(4H’ t; J=4.8 Hz), 3.30(4H,

t, J=5.2 HzlcicRrdy1Shethdl 0ithatesdFfomy Blynakndq( 2 40, J=8.3 Hz),
7.83(2H, d, J=8.3 Hz), 8.15(1H, s).
(methylthio)phenyl]-2H-pyridazin-3-one was reacted to vield
the title compound as a yellow oil fyield: 98.6%) .
H NMR(400MHz, CDCLs)8: |
0.44~-0.58 (4H, m}, 1.36-1.48(1H, m}, 2.35(6H, s}, 3.51(2H,
s), 4.51(2H, d, J=7.3 Hz), 7.31(2H, d, J=8.3 Hz}, 7.77(2H,

d, J=7.8 Hz), 7.78(1H, s).

Example 153
Preparation of
2—cyclopropyimethyl-4—dimethy}amin0vmethyl—6-{4— -
(methylthio)phenyl}-2H—pyridazin—3~one hydrochloride
Following the procedure of Example 4,
2~cyclopropyl-methyl-4-dimethylaminomethyl-6-[4- (methylthio.
)phenyl] -2H~pyridazin-3-one was reacted to vield the title
compound as a pale yellow crystalline powder (yield: 75.5%) .
Melting point: é30.2-232.3T3 |
'H NMR (400MHz, DMSO-ds)5:
0.42 -0.46(2H, m), 0.52-0.58(2H, m), 1.31-1.40(1H, m),
'2.53(3H, s}, 2.82(6H, s), 4.09(2H, d, J=7.1 Hz), 4.25(2H,
s), 7.41(2H, d, J=8.6 Hz), 7.84(2H, d, J=8.5 Hz), 8.34(1H,
s).

IR‘KBr) cm™: 3435, 1646, 1604, 1402, 1093, 829.




| R(CKBr) cm 1: 2961, 2442, 1640, 1596, 1511, 1433, 1406, 1089, .
mz: 372(M). Exanple 156 Preparation of 38%rch%§%
2-isobutyl -4-(4-net hyl -1-pi perazinyl)-nethyl-6-[4-

(methyl t hi o) phenyl ] - 2H pyridazi n-3-one Fol | owi ng the procedure of Exanple
1(18),. -2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl t hi o)

phenyl ] - 2H pyri dazi n-3-one and 1-nethyl pi perazine were reacted to yield
the title conpound as a yell ow oil (yi%zd: 68.3% . 'H NVR(400MHz, CDC13)5:

0.98(6H, d, J=6.6 Hz), 2.29-2.39(1H, m, 2.32(3H, s), 2.51(4H, br),
2.53(3H, s), 2.62(411, br), 3.58(2H, d, J=1.4 Hz), 4.07(2H, d, J=7.4 Hz),
7.33(2H, d, J=8.6 Hz), 7.74(2H, d, J=6.8 Hz), 7.76(1H, s). 30 March 2006

176 Exanpl end5d mPsepaioaipn of

2-isobutyl -4-(4-nethyl -I-piperazinyl)-nethyl -6-[4-

(et hyl t hi o) phenyl ] - 2H pyri dazi n-3-one di hydrochl ori de Fol |l ow ng the
procedure of Exanple 4, 2-isobutyl-4-(4-nethyl-I-piperazinyl)nethyl-6-[4-

(et hyl t hi oBpdigsnyd )1-52H- pyri dazi n- 3-one was reacted to yield
Preparation of
‘4—(4—tert—butoxycarbonyl—1—piperazinyl)methyl—2~
isobutyl-6-[4- (methylthio) -phenyl]-2H-pyridazin-3-one

1) Preparation of
4—carboxy—2—isobutyl~6~[4-(methylthio)uphenyl}-ZH—
Pyridazin-3-cne
_ To a solution of
4“methoxycarbonyl—6—{4—(methylthio)—pheny1]~2H—pyridazin—3—
one (8.00 g, 29.0 mmol) in N,N-dimethylformamide (80 mlL) were
added potassium carbonate {8.02 g, 58.0 mmol) and isobutyl
bromide (4.76 g, 34.8 mmol), and the mixture was stirred at 80T
for 2 hours. The temperature of the reaction mixture wa§
allowed to drop back to room temperature, and a saturated
- aqueous solution of sodium hydrogencarbonate was added. The
mixture was then extracted with ethyl écetate. The extract was
Qashedﬁithbfine,anddriedoﬁeranhydroussodiumsﬁifate. The
solvent was distilled off. Following the procedﬁre’of’Example
1(7), the residue was reacted to yield the title compound as
a yellow solid [yield: 65.1% (2 steps}].
'H NMR (400MHz, CDCls)3:
1.01(6H, 4, J=6.6 Hz), 2.33-2.46(1H, m), 2.54(3H, s),

4.21(2H, 4, J=7.4 Hz), 7.34{2H, d, J=8.4 Hz), 7.80(2H, 4,




the title conpound as a colorless crystalline powder (yield: éﬁ“@ﬁ% 0
Melting point: 242.6-243.7E ''H NVR(400MHz, DWVMSO d6)8: 0.94(6 !3%9 8

Hz), 2.21-2.33(1H, m, 2.52(3H s), 2.76(3H s), 3.09(4H, br), 3.33(4H,
br) 3.83(2H, s), 4.01(2H, d, J=7.1 Hz), 7;39(2H, d, J=8.6 Hz), 7.82(2H,
{3=8.5 Hz), 8.07(1H s). IR(KBr) cmis 3432, 2957, 2437, 1652, 1607,

109@ 953. Mass nmiz: 386(M+) Exanple 158 Preparation of
4- N, N—bIS(2 hydr oxyet hyl ) am nonet hyl - 21ﬁ%obutyl 6-[ 4-
(et hyl t hi o) phenyl ] -2H pyri dazi n-3-one Follow ng the procedure of Exanple

1(10), 30 March 2006 177 :
2-1sobutyl -4- nethanesulfonyloxynethyl 6-[ 4- (et hyl t hi 0)

phenyl ] - 2H pyr yd@azi Ry ,0Began di 0 yer e reacted to yield the
title conpound as a ;§IIOM/O|?H(fﬁ 3@ ?%qggé 1H NVR(400MHz, CDC13) 6:

0.96(6H, d,Mds6. ﬁ/ft)3uf@ﬁy_2 39(1H, n), 2.51(3H, s), 2.71(4H t, J=5.1
Hz), 3.66(4H, t, J=5.1 Hz), 3.70(211, 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
2) Preparation of
4-hydroxymethyl—2~isobutyl—6—{4u(methylthio)phenyl]~2H—
pyridazin-3-one |
Following the procedure of Example 1(8),
4—carboxy—2—isobutyl—6-[4-(methylthio)phenyl]—2H—pyridazin~
3~one was reacted to yield the title combound as a yellow oil
{(yvield: 35.3%),
'H NMR (400MHz, CDC13)8§:
0598(6H, d, J=6.6 Hz), 2.27-2.39(1H, m), 2.53(3H, s),
4.08(2H, d, J=7.4 Hz), 4.71{2H, d, J=5.9 Hz), 7.26(2H, d,

J=8.4 Hz), 7.66(1H, s), 7.73(2ﬁ, d, J=8,6 Hz).

3) Preparation'of
2—isobutyl—4—metbanesulfonyioxymethylf6—[4—(methylthio)
phenyl]-2H-pyridazin-3-one |

Following the.procedure of Example‘l(Q),
4—hydroxymethyl—2~ispbutyl~6?{4—(methylthio)phenyl]—ZH—

pyridazin-3-one was reacted to yield thé titie compound as a

pale yvellow crystalline powder (yiela:A73.2%).

'H NMR (400MHz, CDCls)d:

0.99(6H, d, J=6.6 Hz), 2.28-2.40(1H, m), 2.53(3H, s),

3.17(3H, s), 4.08(2H, d, J=7.4 Hz), 5.27(2H, d, J=1.2 Hz),




Preparation of 4-N, N-bi s(2-hydroxyethyl)am nonet hyl - 2-i sobuty
(met hyl t hi o) phenyl ] - 2H pyri dazi n-3-one oxal ate To a sol ution O?D‘i‘\lle[réh 2006
4- N, N- bi s(2- hydroxyet hyl ) am no- net hyl - 2-i sobutyl - 6-[ 4-

(met hyl t hi o) phenyl ] - 2Hpyri dazi n-3-one (69.7 ng, 0.18 mml) in nmethanol (1
m.y"was added at roomtenperature oxalic acid dihydrate (22.4 ng, O0.18
mmot) .| The solvent was distilled off. The residue was recrystallized from
chl orof ormdi ethyl ether to obtain th&dtitl e conmpound as a white solid
(59.5 ng, 69.4% . Melting point: 116.4-118.1C 1H NVR(400MHz, DMSO d6) 8:
0.94(6H, d, J=6.6 Hz), 2.20-2.33(1H, m, 2.52(3H, s), .2.91(4H t, J=5.8
Hz), 3.61(4H, t, J=5.6 Hz), 3.94(2H,- s), 4.01(2H, d, J=7.3 Hz), 7.39(2H,

G 175580 AR 0 M) RSS2 L
Exanpl e 160 Rr=gpar agjon of _
4- di net hyl am nonet hyl - 2-1 sobut yl - 6-[ 4- (et hyl t hi 0)
phenyl ] - 2H-Ney#s d@zd:n382qne . Fol | owi ng the procedure of Exanple 7,
2-i sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (et hyl t hi 0)
4) Prepa?ation of .
4—(4—tert—butoxycafbonyl—l—piperazinyl);methyl~2—
isébutyl-ﬁ—[4—(methylthio)phenyi1-2H~pyridazin-3—one
Following thé procedure of Examplé 1(10),
2*isobutyl—6—4-methanesulfonyloxymethyl—6~[4~(methylthio) |
phenyl] -2H-pyridazin-3-one and tert-butyl
l—piperazinecarquy;ate were reacted to yield the title-
compound as a yellow oil (yield: 88.0%)l
'H NMR (400MHz, CDCls)S:
0.98(6H, d, J=6.6 Hz), 1.47(SH, s), 2.28~2.40k1H, m),
2.50-2.55(4H, m), 2.53(3H, s), 3.50(4H, t, J=4.8 Hz),
3.58{2H, s), 4.07(2H, 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.
Pfeparation of
2~isobutyl—6-[4—(methylthio)phenyl]—4-(1—piperazinyl)
methyl-2H-pyridazin-3-one dihydrochloride
Following the procedure of Example 2,
4—{4~tert—butoxycarbonyl~l~piperazinyl)methyl—z—isobutleG—

{4f(methylthio)phenyl]~2H~pyridazin-3-one was reacted to




phenyl ] - 2H pyri dazi n-3-one was reacted to.yield the title co d
yellow oil (yield: 73.9%. 1H }1MR(400MVHz, CDC13)5; 0.98(6H, ggeﬁ@gFgﬁﬁ@P

2.29-2.41(1H,. m, 2.36(6H, s), 2.52(3H, s), 3.52(2H, d, J=1.2 Hz),
4.07(2H, d, J=7.4 Hz), 7.31(2H, d, J=8.6 Hz), 7.77(2H, d, J=8.4 Hz),
7.79G1H, 's). Exanple 161 Preparation of
4-d%ﬂéthylaninonethyl-2-isobutyl-6-[4-énethylthio)

phenyl ] - 2H pyri dazi n- 3- one hydrochl ori & Fol | owi ng the procedure of
Exanpl e 4, 4-di net hyl - am nonet hyl - 2-i sobutyl - 6-[ 4- (et hyl t hi 0) phenyl ] -
2H-pyridazi n-3-one was reacted to yield the title conpound as a colorless
crystalline powder (yield: 82.3%. 30 March 2006 179 Ml ting point:

216. 8- 218. 4Gie 5) 6, J=6. 8 Hz) .
352 3601 Ao oy PR e e MRS 4 Do o 4o rangind poiden yip1 )
4.27(211, sy0.58)41(211, d, J=8.3 Hz), 7.84.(211, d, J=8.3 Hz), 8.42(111,
s). IR(KBr) cnf': 3485, 1740, 1684, 1253, 856, 577. Mass miz: 331(M).

2T Sobut y1 -0 L4 (e hy! Chi o) shenyl ] 5 BrGat gy
'H NMR (400MHz, DMSO-dg)8:
0.95(6H, d, J=6.6 Hz), 2.21-2,33(1H, m), 2.52(3ﬂ,-s),
" 3.10(4H, t, J=4.8 Hz), 3.30(4H, &, J=5.2'ﬂz;, 3.90(2H, s},
4.01(2H, d, 0=7.3 Hz), 7.39(2H, d, J=8.3 Hz), 7.83(2H, a,
J=8.3 Hz), 8.15(1H, s).
IR (KBr) cm™: 2961, 2442, 1640, 1596, 1511, 1433, 1406, 1089, 912.

Mass m/z: 372 (M%) .

Example 156
Preparation of
2~isabutyl—4—(4—methyl—l—piperazinyl)fmethyl—6~[4—
(methylthidiphenyl]—QH—pyridazin-B-one
Followiﬁg_the procedure of Example 1(10),
' 2—isobutyl-4~methanesulfcnyloxymethyl—6~{4—(methylthio)
phenyl]-2H—pyridazin-3~one‘and l-methylpiperazine were
reacted to vield the title compound as a yeilow oil (yield:

68.3%).

'H NMR (400MHz, €DCl,)8:
0.98(6H, d, J=6.6 Hz), 2.29-2.39(1H, m), 2.32(3H, s),

2.51 (44, b?)t.2‘53(3H’ 5), 2.62(4H, br), 3.58(2H, d, J=1.4

Hz), 4.07(2H, d, J=7.4 Hz), 7.33(2H, d, J=8.6 Hz), 7.74(2H,

d, J=6.8 Hz), 7.76(1H, s).




am nonet hyl - 211- pyri dazi n-3-one Foll ow ng the procedure of Ex aerclll(zlo%,

2-1sobutyl -4-nme thanesul fonyl oxynet hyl -6-[4-(nmethylthio) phen

] - 2H-pyri dazi n-3-one and propargylamne were reacted to yield the title

corrpound as a yellow oil (yield: 52.2%. 1H NVR(400MHz, CDC13)6: 0.98(6H,
J36.6 Hz), 2.26(111, t, J=2.3 Hz), 2.29-2.40(1H n), 2.52(311, s),

3 51(211, d, J=2.4 Hz), 3.90(211, s), f7607(211 d, J=7.4 Hz), 7.31(211, d,

J=8.4 Hz), 7.70(111, s), 7.73(2H, d, j=8.4 Hz). Exanple 163 Preparation of

2-isobutyl -6-[4-(methyl thio)phenyl] -4-

pr opar gyl am nonet hyl - 2H pyri dazi n- 3- one hydrochl ori de 30 March 2006 180

Fol | ow ng the procedure of Exanple 4,

2-i sobutyl -6-[4- (et hyl t hi o) phenyl ] - 4- propar gyl am nonet hyl -

2H- pyridazi n-3-one was reacted to yield the title conpound as a white

solid (yiel 82amBl€6%57 Melting point: 197.5-198.4C 1H NMR(4001AHz,

DVb0-d6) 8: 0.96(6H, d, J=6.6 Hz), 2.23-2.36(IH m, 2.53(3H, s), 3.48(1H

t, J=2.4 Hz), 3.9(Xragiod=0£4 Hz), 4.03(2H, d, J=7.1 Hz), 4.17(2H, s),

7.41(2H, d, J=8.3 Hz), 7.82(2H, d, J=8.6 Hz), 8.28(1H s). IR(KBr) clnl:

3447, 3207, 2958, ZizﬁybutY165i(4ﬂMEEhylr44p;p&ﬁ@31nyl)~methyl 6-[4-

(methylthio)phenyl]~2H—pyridazinf3—one

dihydroéchloride’

Following the procedufe of Example 4,
2-isobutyl~4-(4~methyl—1—piperazinyl)methyl;s-{4-
{(methylthio)phenyl]-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless crystalline powder (yield;

86.4%) . -
Melting point: 242.6-243.7C
 'H NMR(400MHz, DMSO-dq)8:
0.94(6H, d, J=6.6 Hz), 2.21-2.33(1H, m), 2.52(3H, s),
2.76(3H, s}, 3.09(4H, br), 3.33(4H, br), 3.83(2H, s},
4.01(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) cmt: 3432, 2957, 2437, 1652, 1607, 1090? 953,

Mass m/z: 386 (M) .

Example 158
Prepara;ion of
4-N,N-bis (2-hydroxyethyl) aminomethyl-2~isobutyl-6-[4-
(methylthio)phenyl]-2H-pyridazin~3-one

Following the procedure of Example 1(10),




Mass mz: 341(Mt). Exanple 164 Preparation of

2-cycl opropyl net hyl - 4- (4- nmet hyl -1 - pi perazi nyl ) net hyl - 30 March 2006
6- [ 4- (et hyl sul fi nyl) phenyl ]-2H pyridazin-3-one 1) Preparation of

2-cycl opropyl net hyl - 4- met hanesul f onyl oxy- net hyl - 6-[ 4-

(ng€thylsul finyl)phenyl)-2H pyridazin-3-one To a solution of

2-cycl opropyl met hyl - - 4- met hane- sul f onyhexynet hyl - 6-[ 4

(et hyl t hi o) phenyl ] -2H pyri dazi n-3-one (300 ng, 0.79 nmol) in nmethylene
chloride (10 nL) was added dropw se at -209C a solution of

3-chl oroperbenzoic acid (204 ng, 1.12 nmol) in 30 March 2006 181 net hyl ene
chloride (2 nL), and at the sane tenperature, the mxture was stirred for

30 m nut es. 2A150bnbylieduse tdadicwl Loy ol aensuh/i e [wasnadded Hig )t he reaction
m Xxture, and then, the m xture was extracted with chloroform The extract

was succes®heslyy] wa e iwiatzi na 3sahe patieth cheoiamns a8 ivdPyes oaenear bonat e
and brine, and was then dried over anhydrous sodium sulfate. The sol vent

was di stil| ¥dedfif thmdeit Ieedwopdungr as surl1Bhect bsi gl dvas . eqyyst al | i zed
from chloroformhexane to yield the title conpound as a col orl ess
crystal | i ne"HIRERHAQOYB, ngPCUAS5% . ' H NVR(400MHz, CDC13) 3:

0.96(6H, d, J=6.6 Hz), 2.27-2.39(1H, m), 2.5L(3H, s),

2.71 (48, t, J=5.1 Hz), 3.66(4H, t, J=5.1.HZ), 3.70(2H, s5),

"4.08(2H, d, J=7.2 Hz), 7.30(2H, d, J=8.6 Hz), 7.71-7.76(3H,

m) .

Example 159
Prepaiation of
| 4~N,N—bis(2-hydroxyethyl)aminomethylmz-isobutyl—G—[4—
(methylthio)phenyl]-2H~pyridaéin~3~one oxalate
To a solution of
é*N,N—bis(2—hydroxyethyl)amino-methyl-2-isobutyl~6—[4~
(methylthio)phenyl]—2H-pyridazin~3—one (69.7 mg, 0.18 mmol)
in methanol (1 ml) was added at room temperature oxalic acid
dihydrate (22.4mg, 0.18 mmol). The solvent was distilled off.
~ The residue was recrystailized from chlorbform—diethyl ether -
to obtain the title compound as a white solid (59.5 mg, 69.4%).
Melting peint: 116.4-118.1C |
'H NMR(400MHz, DMSO-ds)8:
| 0.94(6H, d, J=6.6 Hz), 2.20-2.33(1H, m), 2.52(3H, s},
2.91(4H, t, J=5.8 Hz), 3.61(4H, t, J=5.6 Hz), 3.94(2H, s},

4.01(2H, d, 3=7.3 Hz), 7.39(2H, 4, J=8.6 Hz}, 7.81(2H, 4,




8-0.63(4H, m, 1.37-1.46(1H, m, 2.77(3H, s), 3.18(3H, s), ép%ﬁ#ﬁ@mog,
3 Hz), 5.30(211, d, J=1.4 Hz), 7.76(211, d, J=8.6 Hz), 7.%4 t
4 Hz), 7.98(2H, d, J=8.8 Hz). Mass nm(z: 396(1') 2) Preparation of
ycl opr opyl net hyl - 4- (4- met hyl - | - pi perazi nyl ) met.hyl - 6-
[ 4¢{(eethyl sul finyl)phenyl]- 2H—pyr|da2|n 3-one Foll owi ng the procedure of
Exanpl e 1(10), 2-cycl opropyl - 4- met hanggul f onyl oxynet hyl - 6-[ 4- (net hyl - sul fi
nyl ) phenyl ] - 2H—pyridazin-3=one and 1-nethyl pi perazine were reacted to
yield the title conpound as a yellow oil (yield: 60.6%. 30 March 2006 182
1H NVR(400MHz, CDC13)6: 0.46-0.60(4H, m, 1.37-1.49(1H, m, 2.34(3H, s),
2.54(4H, - br), 2.64(4H, br), 2.78(3H, s), 3.61(2H, s), 4.13(2H d, J=7.2
Hz), 7.75(2H, Tk8.5=8z23,H8)147184A(hH, s), 7.99(2H, d, J=8.2 Hz). Exanple
165 Preparation of 2-cyclopropyl nethyl-4-(4-nethyl-I|-piperazi nyl) et hyl -
6- [ 4- (met hyEBYKET Inydy phessA4,- 282pyr L degj nea1gne 40di hyssochizar.i de Fol | owi ng
the procedure of Exanple 4,
Mass m/z: 360 {M'~CH,0H) .

0.4
J=7.
J=1.
2-C

Example 160
Preparation of
4wdimethylaminomethyl—z—isobutyl-6-[4—(ﬁethylthio)
bhenyl]»2H—pyridazin—3—one
"Following the procedure of Example 7,
2~isobutyl¥4¥methanesulfonyloxymethyl—6~{4—(methylthio)
phenyl]-2H-pyridazin-3-one was reacted to vield the title
compound as a yellow oil (yield: 73.9%) .
'H NMR (400MHz, CDCl1;)8:
0.98(6H, 4, J=6.6 Hz), 2.29-2.41{1H, m), 2.36(6H, s},
2.52(3H, s}, 3.52(2H, d, J=1.2 Hz), 4.07(2H, d, J=7.4 Hz),

7.31(2H, d, J=8.6 Hz), 7.77(2H, d, J=8.4 Hz), 7.79(1H, s).

Example 161
Prepafationrof
4-dimethylaminomethyl—z—isobutyl;6—{4-(methylthio)
phenyl}-2H-pyridazin-3-one hydrochloride
Following the procédure of Example 4,
4~dimethyl-aminomethyl—2—isobutyl—6—[4—(methylthio)phenyl]~
2H-pyridazin-3-one was reacted to yield the title compound as

a colorless crystalline powder (yield: 82.3%).



2-cycl opropyl - net hyl - 4- (4- et hyl - | - pi perazi nyl ) net hyl - 6-[ 4-

(met hyl -sul fi nyl) phenyl ]-2H pyri dazin-3-one was reacted to vyi ?a?(q"atrﬁg 2t0|0t6| e
conpound as a colorless crystalline powder (yield: 64.3%, Mlting point:
800C (dec.) 1H NWVR(400MHz, DMSO- d6)5: 0.41-0.57(4H, m, 1.30-1.41(1H m,
2. '!6‘§3H s), 2.77(3H, s), 3.01(4H, br) 3.31(4H, br); 3.77(2H, a), 4.08(2H,
d, J=6.8 Hz), .7.80(2H, d, J=8.3 Hz) ,%5 8.09(3H, m. IR(KBr) cm'* 3430,
3005, 1652, 1607, 1458, 1401, 1010 8333 Mass niz: 400(MW+). Exanple 166 30
March 2006 183 Preparation of :
2-1sobutyl -4-(4-nethyl -1 -pi perazinyl)-net hyl -6-[ 4-

(met hyl sul finyl)phenyl]-2H pyridazin-3-one 1) Preparation of

2-i sobutyl - #remet hangsuh oryileyaes hyt- 6- [ 4-
(et hyl sul finyl ) phenyl]-2H pyridazin-3-one Follow ng the procedure of

Exanpl e 164&11)NMR ezomgRyt yMsd-agthanesul fonyl 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
colorless crystaté (6 powdeb. §yiel d:2.54-3% 6 (1HHNVRC4GAVEE, £DC13) 3:
2.82(6H, s), 4.05(2H, d, J=7.1 Hz), 4.27(2H, s}, 7.41(2H,
d, J=8.3 Hz), 7.84(2H, d, J=8.3 Hz), 8.42 (1H, s}.
iR{KBr) cm™'; 3485, 1740, 1684,'1253, 856,7577.

Mass m/z: 331 (MY).

A Example 162
Preparation of
Z—isobutyl-G—{4—{methylthio)phenyl]—4—propargyl
aminomethyl-ZH—pyrida;in—B*one
Following the procedure of Example 1(10),
2—isobutyl—4-me£hanesulfonyloxymethyl—6—{4—(methylthio)
phenylj-2H-pyridazin-3-one and propargylamine were reacted to
- yield the title compound as a yellow oil (yield: 52.28%),
'H NMR(400MHz, CDC1s)§: o
0.98(6H, d, J=6.6 Hz){.2.26(1H, t, J=2.3 Hz}, 2.29-2.40(1H,
m), 2;52(3H, s}, 3.51(2H, d; J=2.4 Hz), 3.90(2H, é), 4.57(2H,
d, J=7.4 Hz), 7.31(2H, d, J=8.4 Hz), 7.70(1H, s), 7.73(2H,

d; J=8-4 HZ) .

Example 163
Preparation of 2-isobutyl-6-[4- (methylthio)phenyl]-4-

propargylaminomethyl-2H-pyridazin~3-one hydrochloride




1.00(6H, d, J=6. 8 Hz), 2.29-2.41(111, m, 2.77(3H, s), 3.18(3 Nﬁychzoos
4.11(2H, d, J=7.3 Hz), 5.29(2H, d, J=1.5 Hz), 7.76(2H, d, J=8. )
7.83(1H, t, J=1.2 Hz), 7.98(211, d, J=8.6 Hz). Mass niz; 398(1C). 2)
Preparation of 2-isobutyl-4-(4- nethyl-l-plperazinyI)-nethyI-G-[4

(mgthyl-sul finyl)phenyl]-2H pyridazin-3-one Follow ng the procedure of
Exanple 1(10), 2-isobutyl-4- nethanesq?@onyloxynethyl 6-[ 4- (et hyl sul finyl)
phenyl ] - 2H pyri dazi n- 3-one and 1-net hyl pi perazine were reacted to yield
the title conpound as a yellow oil (yield: 61.8%. 30 March 2006 184 .IH
NVR(400MHz, CDC13)8: 0.99(6H, d, J=6.6 Hz), 2.30-2.41(111, m, 2.34(3H, s),
2.54(4H, br), 2.64(4H, br), 2.77(3H, s), 3;60(2H, s), 4.10(2H d, J=7.4
Hz), 7.75(2H, d, Fd:Bolindr)thel p33ctMurs)of FhraOQ12H4,d, J=8.2 Hz). Exanple
167 Preparation of 2-isobutyl-4-(4-nethyl-I|-piperazinyl)-nethyl-6-][4-
(et hyl sul fa-iylobplighy b1 | £Hnpythiydahiio} Shemel ] -d-prdpaehl dahdenfainyaw ng t he

procedure of Exanple 4,

Z2H-pyridazin-3-one was reacted to yield the title compound as

~a white solid (yield; 73.6%).

Melting point: 197.5-198.4C

H NMR (400MHz, DMSO- d5)5
0.96(6H, d, J=6.6 Hz), 2,23-2.36(1H, m), 2.53(3H, s},
3.48(14, t, J=2.4 Hz), 3.95(2H, d, J=2.4 Hz), 4.03(2H, d,
J=7.1 Hz), 4.17(2H, s), 7.41(2H, d, J=8.3 Hz), 7.82(2H, d,
J=8.6 Hz), 8.28(1H, s5). |

IR{KBr) cm™: 3447, 3207, 2958, 2122, 1651, 1607, 1441, 1093.

Mass m/z: 341 (M) .

Example 164
Preparation of
2-cyclopropylmethyl—4~(4—methyl-1—piperazinyl)methyl~
6- (4~ (methylsulfinyl)phenyl]-2H-pyridazin-3-one
1) Preparation of | |
2—cycloprépylmethylm4~methanesulfonyldxy—methyl—G—[4-
-(methylsulfinyl)phenyl]—2H-pyridazin~3«one |

To a solution of

2-cyclopropylmethyl-4-methane~-sulfonyloxymethyl-6-[4~—

(methylthio)phenyl]-2H-pyridazin~3-one (300 mg, 0.79 mmol) in

methylene chloride (10 mL) was added dropwise at -20C a

solution of 3-chloroperbenzoic acid (204 mg, 1.12 mmol) in

|
L



2-isobutyl -4-(4-nmethyl -I-pi perazinyl) nmet hyl -6-[ 4-

(met hyl sul finyl)-phenyl]-2H pyri dazin-3-one was reacted to vyi ?é?(qnatrﬁg 2taot‘:;\'l e
conpound as a colorless crystalline powder (yield: 76.1%. Mlting point:
224.5-229.19C (dec.) ''H NVR(400MHz, DWVSO d6)8: 0.96(6H, d, J=6.6 Hz),
2.2232.35(1H, m), 2.76(3H, s), 2.77(3H s), 3. 14(4H, br), 3.35(4H, br),

3. 87(2H 's), 4.04(2H, d, J=7.1 Hz), 7 %g(m d, J=8.3 Hz), 8.07(2H d,
J=8.3 Hz), 8.18(1H, s). IR(KBr) cnil: 3%26, 2960, 1656 1608, 1459, 1400,

1044, 1011. Mass mz: 402(M). 30 March 2006 185 Exanple 168 Preparation
of  4-di net hyl am nonet hyl - 2-i sobut yl - 6- [ 4- (et hyl sul fi nyl
) phenyl ] - 2H pyri dazi n-3-one Foll ow ng the procedure of Exanple 7,

2-i sobutyl - serbihanesehiamudoxenit.hy! afs (A EHet QMx’néUlEéxﬁﬂBila)ture, th
phenyl ] - 2R- pyri dazi n-3-one was reacted to yield the title corrpoungl as a

yel l ow oi | (ixehde Wos 290irrbd KVR(400Miz:t<eDCLE) bos QYRR sdgidm6- 8 Hz),
2.30-2.43(111, m, 2.38(6H, s), 2.76(311, s), 3.54(2H, s), 4.10(211, d,
J=7.4 Hz), hy@46gehsullfitl-&ad #ided £o8¥hd ldsac®)ionBm@RE @k, Gind) FRer, HZ) -
the mixture was extracted with chloroform. The extract was
successively washed with a saturated aqueous sodium
hydrogencarbonate and brine, and was then dried over anhydrous
sodium sulfate. The solvent was distilled off under feduced
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)§:
0.48-0.63(4H, m), 1.37-1.46(1H, m), 2.77(3H, s), 3.18(3H,
3), 4.14(2H, d, J=7.3;Hz); 5.3Q(2H, d, J=1.4 Hz), 7.76(2H,
d, J=8.6 Hz}, 7.84(1H, t, J%l.4 Hz), 7.98(2H, d, J=8.8 Hz).

Mass m/z: 396{M").

2) Preparation of
2~ cyclopropylmethyl 4—(4—methyl- —plpera21nyl)methyl 6~
{4~ (methylsulflnyl)phenyl]~2H~pyr1da21nm3—one
Following the procedure of Example 1(10},
2~cyclopropyl—4~methanesu1fonylbxymethyl—6-[4—(methyl-sulfi
_nyl)phenyl]—2H~pyridazin~3~bne_and l1-methylpiperazine were
reacted to yield the title compoﬁnd as a yellow-oil (yield:

60.6%) .




Exanpl e 169 Preparation of

4- di et hyl ani nonet hyl - 2- i sobut yl - 6- [ 4- (et hyl sul fi nyl 30 March 2006
) phenyl ] - 2R- pyri dazi'n- 3 one hydrochl ori de Foll owi ng the procedure of
Exanpl e 4, 4-di et hyl am nonet hyl - 2-i sobutyl - 6-[ 4- (et hyl sul finyl) -

phe‘ 1 ]- 2H—pyr|da2|n 3-one was reacted to yield the title conpound as a
colef l'ess crystalline pomder (yield: 78 4% . Melting point: 204.2-206.0C
"H NVR(400MHz, DMSO-d6)8:  0.97(611, d, 183-6. 6 Hz), 2.24-2.36(1H, m,
2.78(311, s), 2.83(6H, s), 4.07(211, d, J=7.1 Hz), 4.28(211, s), 7. 82(2H
30 March 2006 186 d, J=8.3 Hz), 8.09(2H, d, J=8.3 Hz), 8.49(1H, s).

| RCKBr)cm 1: 3438, 2961, 1652, 1607, 1467, 1400, 1047. Mass mz: 347(M).

Exanpl e 1701y Regpansidion Shc
2- cycl opr opyl net hyl - 4- (4- ne:ﬁ P 1- pi per azi nyl ) net hyl -

6- [ 4- (et hyl su faayl. )spfoenylﬂ)-ZIIF BYLk U2g |11 31@”62 é«a(ﬁie%@ra&'%f@,
2-cycl opropyl met hyl - 4- met hanesul f onyl oxy- nethy S6-[ 4- f hyl sul fohyl)

phenyl] 2H pyridazizn63{ene U®) 2 B9lUBHONsPf 3.61 (2H, s), 4.13(2H, d,
2- cycl opr opyi net hyl - 4- met hane- sulfonyloxynethyl T4
J=7.2 Hz), 7.75(2H, 4, J=8.2 Hz), 7.84(1H, s), 7.99(2H, d,

J=8,2 Hz}.

Example 165
Preparation of
2—cyclopropylmethyl—4~(Q-methyl—l—piperazinyl)methyl~
6-[4- (methylsulfinyl)phenyl]-2H-pyridazin-3-one
dibhydrochloride
Following the procedure of Example 4,
2-cyclopropy1—méthyl—4—(4-methyl~1—piperazinyl)methyl—G—[4—
(methyl-sulfinyl)phenyl]-2H-pyridazin-3-one was reacted to
yield the title compéund as a colorless crystalline powder
(vield: 64.3%),
Melting point: 80T (dec.)
'H NMR (400MHz, DMSO-dq)d:

A0.41—0.57(4H, m}, 1.30—1.41(1ﬁ, m) , 2.76(3H, s), 2,77(3H,
5}, 3.01(4H, br), 3.31(4H, br), 3.77(2H, s), 4.08(2H, 4,
J=6.8 Hz}, 7.80(2H, d, J=8.3 Hz), 8.05-8,09(3H, m).

IR (KBr) cm™: 3430, 3005, 1652, 1607, 1458, 1401, 1010, 838.

Mass m/z: 400 (M').

Example 166




(et hyl t hi o) phenyl ] - 2H pyri dazi n-3-one (226 ng, 0.59 mmol) in h
chloride (10 nL) was added dropw se at -200C a solution of 3€Rﬁ"¥h%%66
3-chl oroperbenzoic acid (410 ng, 2.38 mml) in nethylene chloride (2 ),
and at t'he sanme tenperature, the mxture was stirred for 30 mnutes. A 10%
aq?t}u;sﬁ sodi um hydrogensulfite was added to the reaction m xture, and
then; the mxture was extracted with Qgiorofornl The extract was
successively washed with a saturated agueous sodium hydrogencarbonate and
brine, and was then dried over anhydrous sodium sulfate. The sol vent was
distilled off under reduced pressure. The residue was recrystallized from
chl orof orm hexane to yield the title conpound as a colorless 30 March 2006
187 crystalline perelesr{t2@2 #®, 85.30). 'H NVR(400MHz, CDC13)5:
0.46-0.63(4H, m, 1.37-1.46(1H, n), 3.10(3H s), 3.18(3H, s), 4.20(2H, d,

J=7.3 Hz), 5.31(ZI#isbbuk?ﬂrZ—&ﬂ}me5hﬁﬁ%£uﬁipekazﬂﬁ%%flﬂéﬁhylagQ%QZ1;,’d,
J=8.8 Hz), 8.06(2H, d, J=9.0 Hz). WMass mz: 412(Mt). 2) Preparation of
2- cycl opr opyl net hythe thy(14ulet hyl y bheriyar-azi-pyk ) ae: ivd 3 Gme
[ 4- (et hyl sul f onyl ) phenyl | - 2H-pyri dazi n- 3-one Fol | owi ng the procedure of
Exanpl e 1(108), Pr&paxadiopr ogyl - 4- met hanesul f onyl oxymet hyl - 6- [ 4- (et hyl -
sul fonyl ) phenyl ] - 2H pyri dazi n- 3-one and 1-net hyl pi per azi ne
2-iscbutyl-4-methanesulfonyloxymethyl-6-[4—
(methyisulfigyl)phenylj-2H—pyridazin—3—one
Fo}lowing the procedure of Example 164 (1),
2~isobutyi~4—methanesulfonyloxymethyl—6—[4—(methylthio)—
phenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yvield: 54.3%).,
'H NMR (400MHz, CDC1:)3: |
1.00(6H, d, J=6.8 Hz), 2.29-2.41(1lH, m), 2.77(3H, s},
3.18(3H, s}, 4.11(2H, 4, J=7.3 Hz), 5.29(2H, d, J=1.5 Hz),
7.76(2H, d, J=8.8 Hz), 7.83(1H, t, J=1.2 Hz), 7.98(2H, d,
J=8.é Hz) . |

Mass m/z: 398 (MY).

2) Preparation of
2—isobuty1~4—(4—meth§1—1-piperaéiny1)-methyl-s—[4~
(methylsulfinyl)phenyl]~2H—pyridazin~3—one
Following the procedure of Example l(ld),
2-isobutyl—4*methanesulfonyloxymethyl-G—[4—(methylsulfinyl)
phenyl]~2H—pyridazin*3-6ne and 1~methylpiperazine were |
reacted to yiéld the title compound as a yellow oil (yield:

61.8%) .




were reacted to yield the title conmpound as a yellow oil (yi eI%MBaQ ﬁ%ﬂﬁlH
NVR(400MHz, CDC13)5: 0.46-0.61(4H,-m, 1.38-1.48(1H m, 2.34( 5’
2.54(4H, br); 2.64(4H, br), 3.10(3H, s), 3.61(211, d; J=1.2 Hz), 4.13(2H
d, .J=7.1 Hz), 7.85(1H, t, J=1.2 Hz), 8.03(2H, d, J=9.0 Hz), 8.05(2H, d,
J=g0 Hz). Exanple 171 Preparation of

2- cycl ‘opr opyl net hyl - 4- (4- net hyl - | - pi pefzﬁm nyl ) met hyl -

6- [ 4- (et hyl sul fonyl ) phenyl ] - 2H pyri dazi"n- 3- one 30 ‘Mar ch 2006 188

di hydrochi oride Follow ng the procedure of Exanple 4,

2-cycl opropyl - net hyl - 4- (4- et hyl - | - pi perazi nyl ) met hyl - 6-[ 4- :
(met hyl - sul fonyl ) phenyl ] - 2H pyri dazi n-3-one was reacted to yield the title

conpound as'ia ya@l (QDbRES C@y@lt[g%sll ne powder (yield: 76.8%. Melting point:
2Q9. 0- 211. 4C 1H NVR(400MHz O d6) & 0.41-0.46(2H, in), 0.52-0.57(2H, m,

1.31-1. 41( 1H, 099 62 7d( 366 59 .HA. 0é(étr|r2b4])mi3 %&g?@ 3@}31{3 SL(4H, br),

3.80(2H, s), 4. 09(2H d, J=7.1 Hz), 8.04(2H, d, J=8. 8. 12(1H, s),

8.14(2H, d, J2853(MH).br), 2.64(4H, br), 2.77{3H, s), 3.60(2H, s),
4.10(2H, d, J=7.4 Hz), 7.75(2H, d, J=8.2 Hz), 7.82(1H, s),

7.89(2H, d, J=8.2 Hz).

Exampie 167
Preparation of
2-iscbutyl-4-(4-methyl-l~piperazinyl)-methyl~6-[4-
(methylsulfinyl)phenyl]-2H~pyridazin-3~one
dihydrochloride
Following the procedure of ﬁxample 4,
2—isobutyl—4—(4—methyl-1—piperazinyl)methyl—6—{4—
{methylsulfinyl) -phenyl]-2H-pyridazin-3-one was reacted to
vield the title compound as a colorless crystalline powder
{vield: 76.1%).
Melting point: 224.5*229.i?} (dec.)
'H NMR (400MHz, DMSO-de)3: |
0.96(6H, d, J=6.6 Hz), 2.22-2.35(1H, m), 2.76(3H, s),
2.77(3H, s), 3.14(4H, br), 3.35(4H, br), 3.87{2H, s),
4.04(2H, d, 3=7.1 Hz), 7.80(2H, d, J=8.3 Hz), 8.07 (2H, d,
J=8.3 Hz}, 8.18(1H, s).
R(KBr) cm™: 3426, 2960, 1656, 1608, 1459, 1400, 1044, 1011,

Mass m/z: 402 (M") .,




|R(CKBr) cm 1: 3434, 3012, 1652, 1596, 1458, 1402, 1302, 1150. '
416( Mt) Exanple 172 Preparation of 36@?&0“12606
2-cycl opropyl net hyl - 4- di met hyl am no- net hyl - 6-[ 4- (et hyl sul fonyl)
phenyl | - 2H pyri dazi n-3-one Fol |l owing the procedure of Exanple 1(10),
2- aygl:opropyl net hyl - 4- met hanesul f onyl oxynet hyl - 6-[ 4- :
(methyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3;ane and di net hyl am ne were reacted
to yield the title conpound as a yellow oil (yield: 65.6%. 30 March 2006
189 'H NMR(400MHz, CDC13)6:. 0.45-0.62(4H, m, 1.39-1.49(1H, m, 2.38(6H,
s), 3.09(3H, s), 3.55(2H, s), 4.14(2H, d, J=7.2 Hz), 7.89(1H, s), 8.02(2H,
d, J=8.4 Hz), 8.06(2H, d, J=8.6 Hz). Exanple 173 Preparation of
2-cycl opr opBkamp ey |68 di met hyl am no- net hyl - 6-[ 4-
(nmet hyl sul fonyl ) phenyl ] - 2H-pyri dazi n-3-one hydrochl oride Follow ng the
procedure of Exarfdepa4atidacyfl opropyl - net hyl - 4- di net hyl am nonet hyl - 6- [ 4-
(et hyl sul fonyl’) phenyl ] - 2H pyri dazi n-3-one was reacted to yield the title
conpound as a coldordiseshyiysimdnidthylpawtissbutyl-6~[4- (methylsulfinyl
)phenyl]~2H-pyridazin-3-one
Fellowing the prbcedure of Example 7,
Zfisobutyl—4—methanesulfonylbxymethyl—6—[44(methylsulfinyi)
‘ phenyl] -2H-pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 46.2%).
'H NMR(400MHz, CDCls)5:
0.99(6H, d, J=6.8 Hz), 2.30-2.43(1H, m), 2.38(e6H, &),
2.76(3H, s}, 3.54(2H, s}, 4.10(2H, d, J=7.4 Hz), 7.74(2H,

d, J=8.2 Hz), 7.87(1H, s), 8.02(2H, d, J=8.2 Hz).

Example 169
Preparation of
4-dimethylaminomethylwz—isobutyl~6-[4—€methylsulfin§l
)phenyl]-2H-pyridazin-3~one hydrochloride
Following the procedure of Example 4,
4-dimethylaminomethyl-2-isobutyl-6-[4- (methylsulfinyl) -
bPhenyl]-2H-pyridazin-3-one was reacted to yield the title
compound as a colorless crystalline powder (yield: T7.4%).
Meltiné point: 204.2—206ﬂﬂt
'H NMR(400MHz, DMSO-dg)8:
Q.97(6H, d, J=6.6 Hz), 2.24~2.36(1H, m), 2.78(3H, s},

2.983(6H, s), 4.07(2H, d, J=7.1 Hz), 4.28(2H, s}, 7.82(2H,




(yield: 63.4%. Melting point: 239.5-240.7C 1H NVR(400MHz,
0.43-0.59(4H, ), 1.33-1.43(1H, m). 2.83(6H, s), 3.23(3H, S)%jyia%ﬁ‘g‘gosd
J=7.1 Hz), 4.29(2H, s), 8.06(2H, d, J=7.8 Hz), 8.17(2H, d, J=8.3 Hz),
8.57(1H, s). IR(KBr) cm': 3447, 2674, 1646, 1608, 1596, 1306, 1150, 777.
Mas;@'“}lyt-‘ Z: 361(M). Exanple 174 Preparation of 30 March 2006 190

4- (4"tert but oxycar bonyl - | - pi per azi nyl i%et hyl -

i sobutyl -6-[4- (et hyl - sul fonyi ) phenyl | H-pyrl dazi n-3 -one 1) Preparation
of  2-isobutyl =4-nmet hanesul f onyl oxymet hyl - 6-[ 4-

(et hyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3-one Fol | owi ng the pr ocedure of
Exanpl e 170(1), 2-isobutyl-4-nethanesul fonyl oxynet hyl -6-[4-(net hyl thio)-

phenyl ] - 2H pyra dagian-33mene Wg(mc&pdﬁ:g ¥ighfl thed il es) compound as a

colorless crystalline powder (yield: 97.8%. ~ XH NVR( 400M—Iz CDC13) 6:
0.99(6H, d, 18+@BH)dk); URY- &%l(lbﬁs.:ﬂ) 16’33710(1%7 514003 13<ﬁ;(73H s),
4.12(2H, d, J=7.3 Hz), 529(2H d, J=1.2 Hz), 7.85(1Ht, —14Hz)

8.02(2H, d,Mds8.1/4Hz)34BMOB(2H, d,

Example 170

Preparation of

2—cyclopropylmethyl-4—(4—m§thyl—1fpiperazinyl)methyl—

6—[4;(methylsulfonyl)phenyl]—2H—pyridazin—3~one
1) Preparation of

2-cyclopropylmethyl-4-methanesul fonyloxy-methyl-6=-[4-

{@ethylsulfonyl)phenyl}—2H~pyridazin—3—cne

To a solution of
2-cyclopropylmethyl—4—methane—sulfonyloxymethyl—6f[4—
(methylthio)phenyll-2H-pyridazin-3~cne (226 mg, 0.59 mmel) in -
methylene chloride {10 mL) was added dropw1se at -20TC a
solution of 3 chloroperbenz01c acid (410 mg, 2.38 mmol) in
methylene chloride (2 mL), and at the same temperature, the
mixture was stirred for 30 minutes. A 10% aquecus sodium
hydrogenéulfite was added to the reaction mixture, énd then,
the mixture was extracted with chloroform. The extract was
successively washed with a saturated aqueous sodium
hydrbgencarbona_te 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




J=8.8 Hz). Mass mz: 414(M). 2) Preparation of
4-(4-tert-butoxycarbonyl -1-pi perazi nyl)-net hyl - 30 March 2006
i sobutyl - 6-[ 4- (nethylsulfonyl)phenyl ]-2H pyridazin-3-one Follow ng the
procedure of Exanple 1(10), .
2- i{sgbut yl - 4- et hanesul f onyl oxymet hyl - 6- [ 4- (et hyl sul f onyl)
phenyl] 2H. pyri dazi n- 3-one and.tert-bu 1- pi per azi necar boxyl ate were
reacted to yield the title conmpound a5 a yellow oil (yield: 75.99%. 30
March 2006 191 'H NMR(400MHz, CDCl13)S: 0.99(6H, d, J=6.6. Hz), 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),
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). Exgsph2lidd pd¥dRpar@bbongpfas.ss).
2-isobutyl - 6-[4- (et hyl sul fonyl)-phenyl]-4-(1-
piperazinyI}Hemmw1éﬁnﬁﬂyrbd@ZDth-One di hydrochl ori de Follow ng the
procedure of Exanple 2,
4- (4-tert - but oky&@rbaisy|4H, - pj per.azi-ny ke hyd)-, 230 soletiyls)6- 3,18 (3x,
[ 4- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n- 3-one was reacted to vyield the
title conpoundsias da20dRkdr | @ss=ar szl | iSneippRdet, Jéyielut),88.28%)1H,

t, J=1.2 Hz}, 8.02(2H, d, J=8.8 Hz}, 8.06(2H, d, J=9.0 Hz}.

Mass nm/z: 412(Nﬁ).

2} Preparation of
2~cyclopropylmethyl—4~(4—methyl—1—piperazinyl)methyl~6—
[4- (methylsulfonyl)phenyl]-2H-pyridazin-3-one

Following fhe procedure of Example 1(10),
2—qyclopropyl~4umethanesulfonyloxymethyl—6—[4—(methyl—
sulfonyl)phenyl]~2H-pyridazin-3-one and l-methylpiperazine
were reacted to yield the title compound as a yellow oil {yield:

80.9%).

'H NMR(400MHz, CDCl3)8§:

0.46—0.61(4H,'m); 1.38~-1.48(1H, m), 2.34(3H, s), 2.54(4H,
br), 2.64(4H, br), 3.10(3H, s), 3.61(2H, 4, J=1.2 Hz),
4.13(2H, 4, J=7.1 Hz), 7.85(1H, t, J=1.2 Hz), 8.03(2H, d,

J=9.0 Hz), 8.05(2H, d, J=9.0 Hz).

Example 171
Preparation of
2—cyclopropylmethyl~4—(4-methyl—1-piperazinyl)methyl-

6—[4—(methylSulfonyl)pheﬁyl]—2H—pyridazin-3-one




Mel ting point: 222.4-224.2 1H NVMR(400MHz, DMbO- d5)8; 0. 96(6H, 5
Hz), 2.22-2.35(1H, m), 3.06(4H, br), 3.21(3H, s), 3.28(4H, t,3‘g¥?%§'§ﬁ§??
3.87(211, s), 4.05(211, d, J=7.1 Hz), 8.04(2H, d, J=8.6 Hz), 8.14(2H, d,
J=8.3 Hz), 8.22(1H, s). IR(KBr) cm1: 3421, 2957, 1656, 1611, 1597, 1305,
11493 961. Mass miz: 404(M). Exanple 176 30 March 2006 192 Preparation of
2-isobutyl -4-(4-methyl -1-piperazinyl)-pgthyl -6-[ 4-

(et hyl sul fonyl ) phenyl ] -2H pyri dazi n-3-one Follow ng the procedure of
Exanpl e 1(10), 2-isobutyl-4-methanesul f onyl oxynet hyl - 6-[ 4- (net hyl sul f onyl)
phenyl ] - 2H pyri dazi n- 3-one and 1=net hyl pi perazine were reacted to yield
the title conpound as a yellow oil (yield: 88.5%. 1H NVR(400WVHz, CDC13)5:

0.99(6H, d, J=6.8&iHrydrczhd®r2440(1H, nm), 2.37(3H, s), 2.53(4H, br),
2.63(4H, br); 3.10(3H, s), 3.60(2H, s), 4.10(2H, d, J=7.3 Hz), 7.84(1H, s),
8.02(2H, d, J=9. (FdHDqwing. @he2brockdul=8.0% ER}mple 4,

' 2-cyclopropyl-methyl-4-(4-methyl-l-piperazinyl)methyl-6~[4-
(methylusulfonyl)phenyl]~2H—pyridazin~3-onelwas reacted to
yield the title compound as a colorless crystalliné powder
{yield: 76.8%).

Melting point: 209,0-211.4C

'H NMR(400MHz, DMSO-dg)&:
0.41-0.46(2H, m), 0.52-0.57(2H, m), 1.31-1.41(1H, m),
2.77(3H, s), 3.04(4H, br), 3.21(3H, s), 3.31(4H, br},
3.80(2H, s), 4.09(2H, d, J=7.1 Hz), B.04(2H, d, J=8.3 Hz),
8.12(1H, s), 8.14(2H, d, J=8.3 Hz).

IR(KEr) cmt: 3434, 3012{ 1652, 1596, 1458, 1402, 1302, 1150.

Mass m/z: 416 (M) .

Example 172
Preparation of
2—cyclopropylmethyl—4—dimethylamino~methyi—6—[4—
(methylSulfonyl)phenyl}—2H—pyridazin—3¥oﬂe
Following‘the procedure of Example 1(10)},
2~cyclopropylmethyl—4~methanesulfonyloxymethy1~6—[4~
(methylsulfcnyl)phenyl]-2H—pyridazin~3—oneenuidimethylamine
were reacted to fieid the title compound as a yellow oil (yield:

. 65.6%) .




Exanpl e 177 Preparation of

2-isobutyl -4-(4-nmethyl -1-piperazinyl)-nethyl-6-[4- 30 March 2006
(et hyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3-one di hydrochl ori de Fol |l owi ng t he
procedure of Exanple 4, 2-isobutyl-4-(4- nethyl-l-plpera2|nyl)nethyl 6-[ 4-
(nathylsulfonyl) phenyl] 2H pyridazin-3-one was reacted to yield the title
conpound as a colorless crystalline poywer (yield:.62.0%. Mlting point:
224.5-228.0t C 30 March 2006 193 i H NVR(400MHz, DMBO-d6)8: 0.95(6H, d,.
J=6.8 Hz), 2.23-2.35(1H, m, 2.76(3H, s), 3.08(4H, br), 3.21(3H,
s),"'3.32(4H, br), 3.83(2H, s), 4.05(2H, d, J=7.1 Hz), 8.04(2H, d, J=8.3
‘Hz), 8.13(2H, d, J=8.5 Hz), 8.15(1H, s). IR(KBr) cm 1: 3447, 2958, 1652,
1610, 1596, ‘A 3R (4bbbRz, 98bc1.)¥ass m z: 418(M). Exanple 178 Preparation
of 4-N, N-bi s(2-hydroxyet hpl)am nonet hyl - 2-i sobut yl - 6-[ 4-

(nethylsulfony®)@h€hyﬁﬂ48kk@y;ndaakm 390Qne, nﬁquQB@mgH;ng progedsm e of
Exanpl e 1(10), 2-isobutyl -4-nmet hanesul onyl oxynet hyl - 6- 4- nethylsulfonyl)
. s), 3.55(2H, s), 4.14(2H, 4, J=7.2 Hz), 7.89(1H, s), 8.02(2H,

d, J=8.4 Hz), 8.06(2H, d, J=8.6 Hz).

Example 173
Preparation of
Z—cyclopropylmethyl-4-dimethylamino-methyl-6-~[4-
(methylsulfonYl)phenyl]*ZH-ﬁyridaziﬂ~3—one
hydrochloride
Following the procedure of Example 4,
2;qyclopropyl—methyl—4-dimethylaminométhyl—6~{4~
{methylsulfonyl)phenyl]-2H-pyridazin-3-one was reacted to
vield the title compound as a colorless crystalline powder
(vield: 63.4%).
Melting point: 239.5-240.7°C
'H NMR (400MHZ, DMSO-ds)8: _
0.43-0.59(4H, m), 1.33—1.43(1H, m), 2.83(6H, s), 3.23(3H,
8), 4.13(2H, d, J=7.1 Hz), 4.29(2H, s), 8.06(2H, d, J=7.8
Hz), 8.17(2H, d, J=8.3 Hz), 8.57(1H, s).
R{KBr) cm™: 3447, 2674, 1646, 1608, 1596, 1306, 1150, 777.

Mass m/z: 361 (M').

Example 174

Preparation of




phenyl ]-2H pyridazin-3-one and di et hanol am ne were reacted to iel
title conpound as a yellow oil (yield; 51.19%. |H NVR(400MHz, %E%ﬁ%f&jda%
0.98(611, d, J=6.6 Hz), 2.28-2.40(1H m, 2.73(411, t, J=4.8 Hz), 3.08(3H,
s), 68(4H, t, J=4.9 Hz), 3.73(211, s), 4.11(2H, d, J=7.4 Hz), 7.93(1H,
s),(é 00(2H, d, J=8.6 Hz), 8.05(2H, d, J=8.8 Hz). Mass nfz: 392(M - CH20H)
Exanpl e 179 Preparation of 30 March 20 194

4- di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl sul f onyl

) phenyl ] -2H pyri dazi n-3-one Follow ng the procedure of Exanple 7,

2-1 sobut yl - 4- met hanesul f onyl oxynet hyl - 6- [ 4- (net hyl sul f onyl)

phenyl ] -2H pyri dazi n-3-one was reacted to yield the title conpound as a

Il i1 (yiel dd- B2 tfc-pl! - _-d, J=6.6 Hz
5?30?2\/_23(1%?”% 2. 37% bgﬁtbk% 09(§H sy .73 52(2‘?11(3"9:‘)%@H 51(2H d, J= )7 2

Hz), 7.86(1H, s)is@u2(2k6- [d—(nﬂ@tﬂuﬁ—@lﬁlfoﬁ Q ,_ﬂrge,g arrpl e
180 Preparation of 4- dlnethylanlnonethyl |so utyI 6-[ 4- (et yfsu f onyl
=0one

1} Preéparation of

2—isobutyl44~methanesulfonyioxymethyl~6-{4—
(methylsulfonyl)phenyl)~2H-pyridazin-3-one

Following the procedure of Example 170(i},

2-isobutyl—4-methanesulfonyloxymethyl-6—[4—(me£hylthio)4
phenyl]-2H~pyridazin-3~one was reacted to yield the title
compound as a colorless crystalline powder {yield: 97.8%).
' NMR (400MHz, CDCL3) 8: |

0.99(6H, d, J=6.6 Hz), 2.29-2.41(1H, m), 3.10(3H, s),

3.18(3H, s), 4.12(2H, 4, J=7.3 Hé), 5.28(2H, 4, J=1.2 Hz),

7.85(1H, t, J=1.4 Hz), 8.02(2H, d, J=8.8 Hz), 8.05(2H, 4

r

J=8,8 Hz).

Mass m/z: 414 (M%),

2) Prepafation of
4- (4-tert-butoxycarbonyl-1-piperazinyl) -methyl-2-
isobuty146-[4-(methylsulfonyl)phenyl]—2H}pyridazin—3~one
Following the procedure of Example 1(10},
2-isobutyl- 4~methanesulfonyloxymethyl 6- [4—(methylsulfonyl)
phenyl] 2H-pyr1da21n-3 one and tert-butyl
1-piperazinecarboxylate were reacted to vield the title

compound as a yellow oil (yield: 75.9%).




) phenyl ] - 2H pyri dazi n- 3- one hydrochl ori de Foll owi ng the procedgé é%ﬂ12006
Exanpl e 4, 4-di net hyl am nonet hyl - 2-i sobutyl - 6-[ 4- (nethylsulfony%e
phenyl ] - 2H pyri dazi n-3-one was reacted to yield the title conpound as a
colorl ess crystalline powder (yield: 58.6%. Mlting point: 221.4-223.3C
NVR(400MHz, DMSO-d6)5: 0.97(6H, d, J=6.6 Hz), 2.25-2.36(1H, in),
2.82(6H, s), 3.22(3H, s), 4.08(2H, d,3g5=7.3 Hz), 4.28(2H .s), 8.06(2H, d,
J=8.3 Hz), 8.15(2H, d, J=8.5 Hz), 8.55(1H, s). IR(KBr) cm 1: 3447, 2963,
1653, 1609, 1597, 1307, 1152, 777. 30 March 2006 195 Mass niz: 363(M).
Exanpl e 181 Preparation of : '
2- cyclopropx@nethyl-6-(3-f|uoro-4-nethoxypheny|)-4-
pyrrol i di non@gtNMe (400¥Hpyr Cdaryi)ad:3- one  Fol |l owi ng the procedure of. Exanple
1(10)., 2-cycl opropyl nmet hyl - 6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 4-
nethanesulfony@d%%ﬂﬁbhﬁb 26 pyrizdaziin43{6He and pyora-al.isdi(ne, mere reacted
to yield the title conpound as a yellow oil (yield: 75.9%, 111
NVR( 400MHz, CIXG1I) (@H, 0bzd, 03 609 @BHL, s, 315424H,1kr)n) 3.5085H2. HQ(411, m),
2.70-3. 00(411 |n) 3. 3(2H brs) 3.94 (3H, s), 4.10 (211, d,
4.11(2H, d, J=7.2 Hz), 7.86(1H, s), 8.02(2H, d, J=8. 8 Hz),

8.05(2H, d, J=8.8 Hz).

‘Example 175
Preparation of
2~isobutyl-6-[4- (methylsulfonyl)~phenyl]-4-(1-
biperazinyl}methyl-2H-pyridazin-3-one dihydfochloride
Following the procedure of Exaﬁple 2,
4—(4—tert—butoxycarbonyl-l—ﬁiperazinyl)methyl-Z*isobutyl—6~
{4—(methylsulfonyl)phenyl]~2H—pyridazin—3~one was reacted to
yield the title compound as a colorless crYstalline powder
(yield: 88.2%).
Melting point: 222.4-224.2%C
'H NMR (400MHz, DMSO-dg)d: |
0.96(6H, d, J=é.8 Hz), 2.22-2.35(1H, m), 3.06(4H, b?),
3.21(3H, s), 3.28(4H, t, J=5.2 Hz), 3.87(2H, s), 4.05(2H,
~d, 0=7.1 Hz), 8.04(2H, d, J=8.6 Hz), 8.14 (2H, d, J=8.3 I-Iz),.

8.22(1H, s).

IR(KBr) cm™; 3421, 2957, 1656, 1611, 1597, 1305, 1149, 961,

Mass m/z: 404 (M"),

Example 176




J=7.3 Hz), 7.03(11, dd, J=8.5, 8.5 Hz), 7.60(111 d, Hz),
J=8.5, 2.0 Hz), 8.00( 111, brs). IR(Neat) cn' : 1652, 1608, 15§§*&%ﬁgg%06
128 758. Mass miz: 357(M) J=8.5 Exanple 182 Preparation of

%t Iopentylnethyl 6- (37-fl uoro- 4- met hoxyphenyl )-4-(4
-nmethyl- | - pi perazi nyl ) net hyl - 2H pyri dazi n-3-one 1) Preparation of
2-cycl opentyl met hyl - 6- ( 3-f 1 uor o- 4- net hgeyphenyl )-4 30 March 2006 196
nmet hoxycar bonyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple
1(6), 6-(3-fluoro-4-nmethoxyphenyl)-4-methoxycarbonyl -2H-pyridazin -3-one
and cycl opentyl nethyl bromde {J. Og. Chem, 36, 3103 (1971)} were
reacted to yield the title conmpound as yellow needles (yield: 72.0%.
Mel ting point: S5eEBEaratdoNMRE400MHz, CDCI3)6 : 1.30-1.45(2H, m,
1.53-1.65(2H, m, 1.65-1.80(4H, m, 2.57(1H, nm, 3.95(3H s), 3.98 (3H,
s), 4.24(2H, d, JEFEhgyl- 47iﬁﬂmqnhykhi—pipersglmyla4mgxhy1 BO(4H, d, J=8.8
Hz), 7.61(1H, d, J=10.2 Hz), 19(1H, s).
(methylsulfonyl)phenyl] ~2H-pyridazin-3-one
Following the procedure of Example 1(10),
2—isobutylud—methanesulfonyloxymethyl-6—[4-(methylsulfonyl)
phenyl]~2H~pyridazin-3-one and lhmethylpipéraziné were
reacted to yield the title compound as a yellow 0il (yield:
88 5%)
'H NMR (400MHz, CDC1:)8:
0.99(6H, d, J=6.8 Hz), 2.28-2.40(lH, m), 2.37(3H, s),
2.53(4H, br), 2.63(4H, br), 3.10(3H, s), 3.60(2H,- s),
4.10{2H, 4, J=7.3 Hz),‘7.84(1H, s}, 8.02(2H, d, J=9.0 Hz),

8.05(2H, d, J=8.8 Hz).

Example 177

Preparation of

_ 2-isobutyl-4- (4-methyl-l-piperazinyl}-methyl-6-[4-

(methylsﬁlfonyl)phenyl]—2H—pyridazin~3;one

dihydrochloride |

Following the procedure of Examplé 4,
2—isobutyl—4~(4—methyl~1~piperazinyl)methYl-G—{4-
7(methylsulfonyl)—phenyl]-2H—pyridazin—3—one was reacted to
yield the title compound as a colorless crystalline powder
'(yield: 62.0%).

Melting point: 224,5-228.0C




2) Preparation of 4-carboxy-2-cyc|openty|nethyl-6-(3-f|uoro-4 March
nmet hoxyphenyl ) - 2H pyri dazi n- 3-one Fol Il owi ng the procedure of anpl %_98
2-cycl opent yl met hyl - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4- ‘

met{raxycar bonyl - 2H-pyri dazi n-3-one was reacted to yield the title conpound
as a’yel |l ow powder (yield: 71.1%. Melting point: 159-161 3H NMR (400MHz,
CDC13) 8 : 1.33-1.45(2H, m, 1.58-1.65(¢gH m, 1.68-1.82(4H m, 2.57(111,
m, 3.97(3H, s), 4.32(2H, d, J=7.6 Hz), 7.06(].H dd, J=8.5, 8.5 Hz),
7.56(1H, d, J=8.5 Hz), 7. 68(1H dd, 30 Nhrch 2006 197 J=12.2, 2.0 Hz),

8.61(1H, s). 3) Preparation of
2-cycl opentyl net hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) -4
hydr oxynet hyli- m&kpyﬂmmazlnMgeamﬁaFolIownng the procedure of Exanple 1(8),
4- car boxy- 2- cycl opent.yl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) -
2H pyri dazi n- 30 o¥e(aias dredebedl Ho ,yizel2d~-2hes (1K) en)corpgenduass) a4 yel | ow
powder (vyield: 47 3% . Melting point: 130-133C
_ 08(4H, br), 3.21(3H, s), 3. 32(4H, br)y, 3.83(2H, s},
4.05(2H, d, J=7.1 Hz), 8.04(2H, d{_J=8.3'Hz), 8.13(2H, 4,
J=8.5 Hz), 8.15(1H, s).
IR {KBr) cmqﬁ 3447, 2958, 1652, 1610, 1596,'1319, 1152, 955.

Mass m/z: 418 (MY).

Example 178
Preparation of
4—N,N—bis(Z—hydroxyethYl)amiﬁomethylnz—isobutyl—6~[4—
{(methylsulfonyl)phenyl}-2H-pyridazin-3-one
Following the procedure of Example 1(10),
2—isobutyl—4—methanesulfOnyloxymethyl~6—[4-(methylsulfonyl)
phenyl] ~2H-pyridazin-3-one and diethanolamine were reacted to

yield the title compound as a yellow ;il (vield: 51.1%).

'H MMR {400MHz, CDCls)5: |
0.28(6H, d, J=6.6 Hz), 2.28-2.40(1H, m}, 2.73{(4H, t, J=4.8
Hz), 3.08(3H, s), 3.68(4H, t, J=4.9 Hz}, 3.73(zH, s},
4.11(2H, d, J=7.4 Hz), 7.93(1H, s}, 8.00(2H, d, J=8.6 Hz),
8.05(2H, d, J=8.8 Hz). |

Mass m/z: 392 (M'—CH,0H) .

Example 179

Preparatién of




1'H NWVR (400MHz, CDC13) 5 : : 1.30-1.42(2H, m, 1.50-1.62(2H, arcﬁ 2006
1.62-1.80(4H, m), 2.54(1H, m, 3.95(3H, s), 4.19(2H, d, J=7.6 1\9
4.71(21-1, s), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.51(1H, d, J=8.5 Hz),
7.6241H, dd, J=12.8 ,1.5 Hz), 7.63(1H s). 4) Preparation of
2- cy¢lopentyl net hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4 '
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n- gggone Fol | ow ng the procedure of
Exanple 1(9), 2-cyclopentyl nmethyl -6-(3-fl uoro-4-nethoxyphenyl) - 4-
hydr oxynet hyl - 2H- pyri dazi n- 3-one- was reacted to yield the title conmpound
as a yell ow powder (yield: 75.3%. Melting point: 108-116C 30 March 2006
198 1H NMR(400MHz, CDC13)6: 1.25-1.32(211, m, 1.32-1.45(2H m,
1.65-1. 77(4H, m ,4~Fmphylanipongtiyi(-2+1sobpty B @5[BHmethyl4ul 86, d,
J=7.6 Hz), 5.27(2H, s), 7.03(111, dd, J=8.5, 8.5 Hz), 7.50(111, d, J=8.5
Hz), 7.62(1H, dd,)RReryld-2H-pyridazin-paenel, s),. 5) Preparation of . :
2-cycl opentyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl )-4-(4
met hyl - | - pi per azi ¥RAYAENRy FhoHP¥Readurs aZ3Esa@ole Fol | owi ng the procedure of
Exanple 1(1 2- cycl opent yl met hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 4-
np ( 921sobth&—4—%ethgnesul%gnylagymethyl—6—[4—(meth§g5u1¥o%yl)
phenyl]-2H~pyridazin-3-one was reacted to yield the title
compound as a yellow oil (yield: 82.1%).
'H NMR (400MHz, CDCl,)8:
0.98(6H, d, U=6.6 Hz), 2.30-2.41(1H, m), 2.37(6éH, s},
3.09{34, ss, 3.52(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).

Examﬁle 180
| Preparation of
4—dimethyléminomethyl—2~isobufyl—sw{4—(methyisulfonyl
) phenyl]-2H-pyridazin-3-one hydrdcﬁloride
Following the pfocedure of E#ample 4,
4—dimethylaminomethyl—2-isobutyl—é—[4—(methylsulfonyl)-
phenyl]-2H~pyridazin~3~oge was reacted to yield the title
compound as a colorless crystalline powder {yieldi 58.6%) .
Melting point: 221.4-223.3C
'H NMR (400MHz, DMSO-dg)8:
0.97(6H, d, J=6.6 Hz), 2.25-2.36(1H, m), 2.82(6H, s),
3.22(3H, s), 4.08(2H, 4, J=7.3 Hz), 4.28(24, .5), 8.06{2H,
'd, J=8.3 Hz), 8.15(2H, d, J=8.5 Hz), 8.55(1H, s).

IR(KBr) cm™: 3447, 2963, 1653, 1608, 1587, 1307, 1152, 777.




met hanesul f onyl oxynet hyl - 211- pyri dazi n- 3-one and 1-net hyl pi pe

reacted to yield the title conmpound as a yellow oil (yield: 6%61¢§%h?ﬁﬁﬁ
NVR(400MHz, CDC13)6: 1.32-1.42(2H, m), 1.50-1.60(211, nm, 1.65-1.80(4H m,
2. 40(each s, 3Hin total), 2.54(1H m, 2.60_2.75(811, m,
H s), 4.18(211, d, J=7.6 Hz), 7.04(1H, dd; J=8.5, 8.5 Hz), 7.54

2}
s),

3. 05(3

(111, d, J=8.5 Hz), 7.61(111, dd, J=8.% 2.2 Hz),. 7.72(111, s). |
cm1: 1652, 1608, 1523, 1439, 1286, 760. Mass m z: 414( M+) Exanpl e 183
Preparation of 30 March 2006 199 :

2-cycl opent yl met hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4- (4
_nethyl-l-p&gera2|nyh%gethyl-ZkprrldaZ|n 3-one di hydrochl oride Fol | ow ng

t he procedu

SBr ek

2- cycl opent yl net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 4- (4-

met hyl

_1_p

i perazi nyl ) met hyl - 2H pyri dazi n-3-one was reacted to yiel

title conpoynd al e brown crystalline powder (yield; 59.6%.
g%%‘@%f Sle@ 1H NVR( 400MHz, DVBO-d6)5: 1.28-1.40(211, ‘1,

1.48-1.56(2H, m,, 7340 m,

point

234-

repara ion‘of
2—cyclopropylmethyl—6~(3—fluoro—4—methoxyphenyl)-4~
pyrrolidinomethyl-2H-pyridazin-3-one’
Following the procedure of Example 1(101,
2-cy§lopropylmethyl~6—(3—fluoro-4—methoxyphenyl)—4—
met@anesulfonyloxymethyl—2H—pyridazin~3—one and pyrrolidine
viere reacted to yield the title compound as a vellow o0il (yield:
75.9%) . |
'H NMR (400MHz, €DC13)3 :
0.44-0.61 (4H, m), 1.42(1H, m), 1.85~2.00(4H, m} ,
2.70-3.00(4H, m), 3.83(2H, brs), 3.94 tBH, s), 4.10 (2H, 4,
J=7.3 Hz), 7.03(1H, 44, J=8.5, 8.5 Hz}, 7 60(1H, d, J*8 5
Hz), 7.65(1H, ad, J=8.5, 2.0 Hz), 8 00{ 1H, brs).

IR (Neat) cm™: 1652, 1608, 1523, 1438, 1286, 758,

Mass m/z: 357 (M").

Example 182
Preparation of
2—cyclopentylmethyl-6—(3rf1u0r0~4—methoxyphenyl}—4—(4
—methyl—l—piperazinyl)methylf2H~pyridazin~3—one

1) Preparation of

2-cyclopentylmethyl-6- (3~fluoro-4-methoxyphenyl) -4-

3. 59( 2H,
R( Neat )

d the
Mel ting




2.46(1H, m, 2.82(3H, s), 3.50-3.75(10H, m, 3.91(3H, s), 4.1 ?ﬁ%rchchow
J=7.6 Hz), 7.31(1H, dd, J=8.8, 8.8 Hz), 7.68-7.76(2H, nm, 8.2 ) )
IR(KBr) cm1l: 1652, 1606, 1523, 1439, 1292, 764. Exanple 184 Preparation of
4- bi s(2- hydr oxyet hyl ) am nonet hyl -
cyc pentyl met hyl - 6- (3-f | uor o- 4- net hoxyphenyl )-2H— pyr idazin-3-one
Fol 1 owi ng the procedure of Exanple 1(1@, '
2-cycl opent yl met hyl =6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-
met 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: 54.9%. 30
March 2006 200 'H NWVR(400MHz, CDC13)5: 1.30-1.45(2H, m, 1.50-1.62(2H m,
1. 62- 1. 80( 4Rethprycarim(vix2Hrbyr 2dabi?-BQdx, n), 3.70-3.75(4H m,
3.80-3.85(2H, m, 3.94(3x, s), 4.20(2H, d, J=7.6 Hz), 7.02(1x, dd, J=8.5,
8.5 Hz), 7.56(1H, FelllQwdgsthie)prdcdBrtHot BdamdEB. 5¢6)2. 0 Hz), 7.65(1H, n).
| R( Neat ) cm 1 1648, 1598, 1523, 1439, 1267, 728. Mass m z: 383, (M -2H20).
Exanpl e 185°- eBbWQRQ1ﬁTm@thoxyphenyl) ~4-methoxycarbonyl-2H-pyridazin
2-cycl opentyl met hyl - 4- di et hyl am nonmet hyl - 6- (3-fl uorao

=3-one ‘and cyclopentyluethyl bromide {J. Org. Chem., 38, 3103

{1971} } were reacted to yie;d the title compound as yellow
‘needles (yield: 72.0%). '
- Melting point: 56-66TC
‘H NMR (400MHz, CDCls)3 :
1.30-1.45(2H, m), 1.53~1.65(2H, m), 1.65-1.80(4H, m),
2.57(1H, nm), 3. 95(3H, 8), 3.98(3H, s), 4. 24(2H, d, J=7.8 Hz),

7.03(1H, 44, J—8 5, 8.5Hz), 7.50(1H, d, J=8.8 Hz), 7.61(1H,

d, J=10.2 Hz), B.19(1H, s).

2) Prepafation of
4-carboxy—z-cyclopentylmethyl—6—(3—f1uoro-4-
methoxyphenyl) H—pyrlda21n—3 one
Following the procedure of Example 1(7),

2~cyclopentylmethyl—6~(3-f1uoro—4—methoxyphenyl)—4—
methoxycarbonyl—QH—pyridazin¥3—one was reacted to yield thé
.title compound as a yellow powder (yield: 71.1%).

Melting point: 159-161°C

'H NMR (400MHz, CDC1s)5: :

1.33—1.45(2H, n), 1.58-1.65{(2H, m)}, 1.68-1.82(4H, m),

2.57(1H, m), 3.97(3H, =), 4.32(2H, d, J=7.6 Hz), 7.06(1H,

dd, J=8.5, 8.5 Hz), 7.56(1H, d, J=8.5 Hz}, 7.68(1H, dd,




- 4- met hoxyphenyl ) - 2H pyri dazi n-3-one Foll owi ng the procedure
2-cycl opentyl net hyl - 6- (3-fl ucr o- 4- net hoxyphenyl ) - 4- Qéwﬁé@mﬁdﬁs
met hanesul f onyl oxynet hyl - 2H—pyr|da2|n 3-one and di et hyl am ne were reacted
togheld the title conpound as'a yellowoil (yield:. 63.7%. 1H
NNR(ﬁOONPE CDC13)8: 1.30-1.45(2x, nm), 1.50-1.63(2x, m,  1.63-1.80(4H, m,
2.43(6x, s), 2.55(1H, n) 3. 61(2H, s),1§794(3H s), 4.19(2x, d, J=7.6 Hz),
7.20(1x, d, J=8.5, 8.5 Hz), 7.58(1x, d,"J=8.5 Hz), 7.65(1x, dd, J=8.5, 2.2
Hz), 7. 91(1H brs). IR(Neat) cm 1. 1652, 1608, 1523, 1438, 1288, 762. Mass
mz: 359(M+). 30 March 2006 201 Exanple 186 Preparation of
2-cycl opentyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl )-4-(1
- pi perazi nyl ) réthgl2,21.gyHegazs nsBeane s)1) Preparation of
4- (4-tert-butoxycarbonyl -1 -piperazinyl) nethyl -
cycl opentyl met hyl - 6- ( 3-f 1 uor o- 4- nethoxyphenyl) 2F+pyr|da2| 3-one Fol | ow ng
t he procedure of Exanple 1(10),
2- cyclopent?inﬁ¥$®¢rdtu§ﬁ-bﬁuoro 4- met hoxyphenyl ) - 4-
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and tert-butyl
2-cyclopentylmethyl-6- (3-fluoro- 4-methoxyphenyl) -4~
hydroxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(8),
4-carboxy~2-;yclopentylmethyl—6—{3—fluoro-4—methoxypheny1)-
' 2H-pyridazin-3-one was reacted to yield the title compound as
a yellow powder (yield: 47.3%).
Melting point: 130-133C
'H NMR (400MHz, CDC13)5: :
1.30-1.42(2H, m}, 1.50-1.62(2H, m), 1.62-1.807(4H, m),
2.54(1H, m), 3.95(3H, s), 4.19(2H, d, J=7.6 Hz), 4.71(2H,
8), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.51(1lH, d, J=8.5 Hz),

7.62‘1H, dd, J=12.8 ,1.5 Hz), 7.63(1H, s).

,4) Preparation of
‘ 2-cyclopentylmethyl~6- {3-fluoro- 4—methoxyphenyl) 4-
methanesulfonyloxymethyl 2H—pyr1da21n-3 -one
Following the procedure of Example 1{9},
2—cyclopentylmethyl—6—(3~fluoro—4—methoxyphenyl)~4—
hydroxymethyl-2H-pyridazin-3-one was reacted to yield the
‘title compound as a yellow powder (vield: 75.3%).

Melting point: 108-116C




1- pi per azi necarboxyl ate were reacted to yield the title corrplc_)#wﬂﬂaq,éhaoos
yellow oil (yield: 78.8%. ''H NVR(400MHz, CDC13)6 1.35-1.43(2H, ;
1.47(911, s), 1.55-1.60(2H, m, 1.65-1.75(4H, 'm), 2.45-2.60 (5H, m,
3. 4{5"—}3. 55(4H, m, 3.95(3H, s), 4.18(2H, d, J=7.6 Hz), 7.03(1H, dd, J=8.5,
8.5""Hz), 7.52(1H, m, 7.62(1H, d, J=12.4 Hz), 7.74(1H, m. 2) Preparation
of 2-cyclopentyl met hyl -6-(3-fl uoro-4-gt hoxyphenyl )-4-(1
pi perazi nyl ) met hyl - 2H pyri dazi n-3-one Foll owi ng the procedure of Exanple
20, 4-(4-tert-butoxycarbonyl-I-piperazinyl) nmethyl-2 30 March 2006 202
cycl opentyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 2H pyri dazin -3-one was
reacted to Yield the title conpound as a yellowoil (yield: 88.0%. '"H
NVR( 400MHz, "FCDERINSOMEZ 33cCA362H, n), 1.50-1.62(2H, nm), 1.62-1.80(411, m,
2.55(111, m, 2.57-2.63(4H, m, 3.00-3.02(411, m, 3.56(211, brs) , 3.95
(311, s) , 4. Ted®1132d2HJ=m., 6.82)r1.45 (08, (M)L1,1.68-1778 (b, B.5 Hz),
7.52(111, d, J=8.5 Hz), 7.62(111, dd, J=8.5, 2.2 Hz), 7.73(11l1, s).
| R(Neat) cm 1:2-P33H, 78083 - AB63H, $43B. 968K, <1614. 1 MR35 af T=74Q0M) .
Exanpl e 187 :
: - S5.27(2H, s), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.50 (1H, d, J=8.5

Hz), 7.62(1H, dd, g=12.2, 2.2 Hz), 7.74(1H, s).

5) Preparation of
2—cyclopentylm§thyl—6-(3-fluoro~4—methpxyphenyl}-4-(4-
methyl-l—piperazinyl)methyl—2H~pyridazin—3—one_

Following the procedure bf Example 1(10},
2—cyclopentylmethyl—6-(3—fluoro-4~methoxyphenyl)-4—
methanesulfonyloxymethyl-2H-pyridazin-3-one and
1-me£hylpiperazine were reacted to yield the titie compound as
a yellow oil (yield: 61.4%). |

- 'H NMR (400MHz, CDCl.)5 :
1.32—1.42(2H,nﬂ, 1.50-1.60(2H, m), 1.65-1.80(4H, m), 2,38,
2.40{each s, 3H in total), 2.54(1H, m), 2.60-2.75(8H, m),
3.59(2H, s5), 3.95(3H, =), 4.18(2H, d, J=7.6 Hz), 7.04(1H,
dd, J=8.5, 8.5Hz), 7.54(1H, &, J=8.5 Hz)} 7.61(1H, dd, J=8.5,
2.2 Hz), 7.72(1H, s}. | |

IR (Neat) cm™: 1652, 1608, 1523, 1439,‘1286, 760,

Mass m/z: 414 (M%),

Example 183

Preparation of




Preparation of 4-am nonethyl -2-cycl opentyl met hyl - 6- (3-f1 uor o-
nmet hoxyphenyl ) - 2H pyri dazi n- 3-one Fol Il owi ng the procedure of OgﬁﬁFQZOOG
24(1), . 2-cycl opentyl net hyl - 6- ( 3-f| uor o- 4- met hoxyphenyl) - 4- o
net@épesulfonyloxynethyl-211-pyridazin-3-one was reacted to yield a crude
produict. Wthout purification, the crude product was reacted further in
accordance wi th the procedure of Exanplige 24(2) to yield the title conpound
as a yellowoil (yield: 53.79%. 'H NVR(400MHz, CDCl13)S:. 1.30-1.45(211, m,
1.50-1.63(2H, n), 1.63-1.80(411, n), 30 March 2006 203 2.54(1H, m,

3.91(2H, s), 3.93(3H, s), 4.17(2H, d, J=7.6Hz), 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) cn¥l1cy¥@aentydagthyso6- (315230rv439me 1RGSypivbilyl) -Nhgs Nl z:
331(1'"). Exanple 188 Preparation of :

4- ani nonet hyl - 2- cyRF Bpehtlyiperyrisvy )ngthydrgHapyridazin-3-one .

met hoxyphenyl ) - 2H-pyri dazi_n- 3- one hydrochl oride Follow ng the procedure of
Exanpl e 4, 4-anin@ﬁ%¥¢ﬁﬂqg}96ﬁéﬁopentylnethyl-6-(3-f|uoro 4-

nmet hoxyphenyl ) -2 i dazi n-3-one was reacted to vield the
yp yl) F%é?qowing the procedure of Exampley4,

2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl) -4- (4-
methyl~l—piperazinyl)methyl—ZH—pyridﬁzin—3;one was reacted -
to yvield the title compound as a pale brown cryétalline powder
(vield: 59.6%). |
Melting point: 234-236C (dec.)
*H NMR (400MHz,  DMSO~ds) 8 : |
1.28-1.40(2H, m), 1.48-1.56(2H, m), 1.60-1.73(4H, m),
2.46(1H, m), 2.82(3H, s), 3.50—3.75(10H; m), 3.21(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;

Example 184
Preparationcxf4-N,N—bis(2-hydroxyethyl}aminomethyl—2—
cyclopentylmethyl~6-(3—fluoro—4-methoxy§henyl)¥2H—pyr
idazin-3-one
Following the procedure of Example 1(10),

2-cyclopentylmethyl*6—(3—fluoro—4-methoxyphenyl)—4—

methanesulfonyloxymethyl-2H-pyridazin-3-one and

diethanolamine were reacted to.yield the title compound as a

yellow oil (yield: 54,9%).




title conpound as a slightly-yellow crystalline powder (yield: oﬁarcﬁozoos
Mel ting point: 193-1960C 1H NVR(400MHz, DMSO d6)8 1.29-1. 40(2FP

1.45-1.57(2H, m, 1.60-1.70(4H m, 2.45 (1H, m , 3.91 (3H, s) , 4.00
(2H™S), 4.12 (2H, d, J=7.6 Hz), 7.34(1H .dd, J=8.5, 8.5 Hz),

7.697. 72(2H, m, 8. 47(1H brs). IR(KBr) cm1: 3436, 1656, 1617, 1521,
1438, 1295, 763. Exanple 189 Preparatiggy of 30 March 2006 204 -
2- (4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-(4- -

met hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n-3-one 1) Preparation of

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

nmet hoxycar bonyl - 2H pyri dazi n-3-one Fol |l ow ng the procedure of Exanple

1(6), 6-(3- tw Lt@ffd-%omhoxp@hﬁrﬁyl ) - 4- et hoxycar bonyl - 2H pyri dazin -3-one
and 4-fl uorobenz hl ori de were reacted to yield the title conpound as a

c
slightly-yell oh%i")lst‘lél(EHnemp.ome:‘rO—(lyléiél dH, b, 69/062~31H8UN/E€Q4QQM42 CDC13) S:
3.95(3H s), 3,97(3H s), 5.39(2H s), 7.00--7.06(3H ),
' 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, =), 4.20(2H, d, J=7.6 Hz),

7.02(1H, dd, J=8.5, 8,5Hz), 7.56(1H, d, J=8.5 Hz),‘7;63(1H,

dd, J=8.5, 2.0 Hz), 7.65(1H, m).

IR (Neat) cm™!: 1648, 1598, 1523, 1439; 1267, 7?8.

Mass m/z: 383 (M'-2H,0).

Example 185
Preparation of
2 —cyclopentylmethyl-—4—dimethylaminomethyl- 6— (3—-fluoro
| —4~methoxyphenyl) -2H-pyridazin~3-one
F§llowing the procedure of Exalizple 7,
2-cyclopentylme thyl-6-(3-f luoro-4-methoxyphenyl) -4-
methane.sulfonyloxymethyl-2H-—pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
yellow oil (jrield: .63.7%) .
'H NMR (400MHz, CDC13)8 :
1.30-1.45(2H, m), 1.50-1.63(2H, m), 1.63-1.80(4H, m},
2.43(6H, s), 2.55(1H#, m), 3.61(2H, s), 3.94(3H, s), 4.19(2H,‘
. d, J=7.6 ﬁz), 7.20(1H, d, J=8.5, 8.5 Hz), 7.58(1H, d, J=8.5

Hz), 7.65(1H, dd, J=8.5, 2.2 Hz), 7.91(1H, brs).

.IR(Neat) cm™: 1652, 1608, 1523, 1438, 1288, 762.

Mass m/z: 359 (M").




7.48-7.63(4H, m, 8.19(1H, s). 2) Preparation of

4- car boxy-2-(4-fl uorobenzyl)-6-(3-fluoro-4 30 March 2008
nmet hoxyphenyl ) - 2H pyri dazi n-3-one Foll owi ng the procedure of Exanple 1(7),
2- (4=f1 uor obenzyl ) -6-(3-fl uor o-4- met hoxyphenyl ) - 4-

rret‘hdxycar bonyl - 2H pyri dazi n-3-one was reacted to. yield the title conmpound
as a yell ow powder (yield: 97.7@@.‘N@I%bng point: 222-2240 1H NMR(400MHz,
CDC13)S: 3.97(3H, s), 5.47(2H, s), 7.0 ]7 10(3H, m), 7.49-7.56(3H, m,
7.67(1H, dd, J=12.1, 2.2 Hz), 8.60(1H, s). 30 March 2006 205 3) Preparation
of . 2-(4-fluorobenzyl)-6-(3-fluoro-4- :

nmet hoxyphenyl ) - 4- hydr oxynet hyl - 2H pyri dazi n- 3-one Fol |l owi ng t he procedure
of Exanple 1(8),

4- car boxy- 2- (4-fl uorobenzyl)-6-(3-fl uoro-4-net hoxyphenyl) -2

H pyri dazi nEZaBpee wb86 reacted to yield the title conpound as a yellow
powder (yield: 27.0%. Melting point: 127-130t 1H NMR(400MHz, CDC13)5:
3.95(3H, s), 4. 7Kpamptignles Hz), 5.36(2H, s), 6.98-7.05(3H, m, -
7.46-7.52 (3H, m, 7.61(1H, dd, J=12.2, 2.2 Hz), 7.65(1H, s). 4)
Preparation of 2‘"CYClope‘-ntyllflethyl"6—(3—-f1uo:m:>-—4--mei:hoxyphenyl)--4—(1

~piperazinyl)methyl-ZH—pyridaiin-3~one
1) Preparation of
4-(4-tert-butoxycarbonyl—1—piperazinyl)metﬁyl—zh
qyclopentylmethyl~6-(3—fluo;o~4—methox§phenyl)—2H—pyridazi—
3-one N
Following the procedure of Examplé i(10),
2—cyclqpentylmethyl-6—k3—fluoro—4~methoxyphenyl)—4-
methanesulfonyloxymethyl—2H—pyridazin—3~one and tert—bﬁtyl
l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 78.8%).
"H NMR (400MHz, CDC15)3 :
1.35-1.43(2H, m), 1.47(9%H, s), 1.55-1.60(2H, m),
1:65-1.75(4H, m}, 2.45-2.66 (5H, m), 3.45-3.55(4H, m),
3.95(3H, s}, 4.18(2H, 4, J=7.6 Hz), 7.03(1H, dd, J=8.5, 8.5

Hz), 7f52(1H, m), 7.62(1H, d, J=12.4 Hz), ‘7.74(1H, m).

2) Preparation of
2*cyclopentylmethyl—6—(3—fiuoro—4—methoxyphenylJ~4—(1~
piperazinyl)methyl—ZH—pyridazin-3-one
Following the proceduré of Example 20,

4—(4~tert—butoxycarbonylfl~piperazinyl)methyl~2—




2- (4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one Fol | ow ng the pro%%Mﬁrghcﬁooa
Exanmpl e 1(9), 2-(4-fluorobenzyl)-6-(3-fluoro-4-mnmethoxyphenyl)-4-.
hydr-oxynet hyl - 2H- pyri dazi n-3-one was reacted to yield the title conpound
as ‘a’pal e yel | ow powder (yield: 49.4%. Melting point: 125-13300 1H
NVR(400MHz, CDC13)5: 3.15(3H, s), 3. Q%EH, 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). 30 March 2006 206 5) Preparation of

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

met hyl - | - pi per azi nyl ) met hyl - 2H- pyri dazi n-3-one Fol | owi ng the procedure of
Exanpl e 1( M¥clop2ntdlnabhpbetizid-)rl6ota~1 FHuores W19xX¥RDEOY ds Arn

met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 1-net hyl pi prazi ne were

react ed to wing vhe taactedconpdend dse tdtski ghigonddr avwn Geysbaldiine powder
(yield: 45.8%. Melting point: 112-1131 'H NVR(400VHz, 13)5 2.39( 3H,

s), 2.60-2.Q08H; AP.08) 60(2H, s), 3.95(3H, s), 5.34(2H s), 6.99-7.06(3H,
m, 7.47-7.51(3H m, 7.59(1H,  dd, J=12.4, 2.0 Hz), 7.71(1H s).
H NMR(400MHz, CDCls)38:
1.33-1.43(2H, m), 1.50-1.62(2H, m), 1.62-1.80 (4H, m),
2.55(18, m), 2.57-2.63(4H, m), 3.00-3.02(4H, m), 3.56(2H,
brs), 3.95(3H,s), 4.18(2H, d, J=7.6 Hz), 7.04(.111, dd, J=8.5,
8.5Hz), 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™: 1652, 1608, 1523, 1439, 128;7, 761.

Mass m/z: 400 (M*}).

Example 187

Preparation of

4-aminomethyl-2-cyclopentylmethyl-6—-(3-fluoro~4—

methoxyphenyl)~2H-pyridazin-3-one

Following the procedure of Example 24(1),
Z2-cyclopentylmethyl-6- (3-fluoro—~4-methoxyphenyl) -4~
me'thane'sulfonylQXymethyl-2H—pyridazin-3—one rwas reacted to
yield a crude product. Without- purification, the crude product
was reacted further in accordapce with the procedure of Example
24(2) to yield the title compound as a yellow oil (yield:

53.7%}.

. 'H NMR (400MHz, CDCls)$:

1.30-1.45(2H, m), 1.50-1.63(2H, m), 1.63-1.80(4H, m),




IR(KBr) cm 1: 1651, 1608, 1518, 1439, 1289, 764. Mass nlz: 44 ,
Exanpl e 190 Preparation of %wlarch 2006
4- di met hyl am nonet hyl - 2- (4-f| uor obenzyl ) -6-(3-fl uoro- ‘
4- rret hoxyphenyl ) - 2H- pyri dazi n-3-one Fol |l ow ng the procedure of Exanple 7,
2- (*4<f 1 uor obenzyl ) - 6- (3-fl uoro- 4- met hoxyphenyl ) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n-gyggone and di net hyl am ne were reacted
to yield the title conpound as a 30 March 2006 207 slightly-yell ow
crystalline powder (yield: 60.8%. Melting point: 127-12900 'H NVR(400MHz,
CDC13)5: 2.41(6H, s), 3.58(2H, s), 3.94(3H; s), 5.35(2K, s), 6.98-7.05(3H,
m, 7.46-7.52(2H, m, 7.56(1H, d, J=8.8 Hz), 7.64(1H, dd, J=12.4, 2.2 Hz),
7.90(1H, bra).Z2 R KB,)mcm3-2118525) 1631.23 (BE]1%) ,143097 (2298, FB88.6 uppss m z:
385(M ). Exanple 191 Preparation of 4-N,

N- bi s(2- hydr ox4tIhiyHy add ngrBebhyll. 5X1)4- 7.52 (1H, 4, J=8.5 Hz), 7.62(1H,

f 1 uor obenzyl) - 6- (3-f 1l uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3-one Fol | ow ng

t he procedure &t Bx&nple21218g), 7-71(1H, brs).

IR (Neat) cm™: 3376, 1649, 1606, 1523, 1439, 1285, 7e61.

Mass m/z: 331 (M').

Example 188
Preparation of
4-aminomethyl-2-cyclopentylmethyl-6- (3-fluoro-4-
methoxyphenyl) -2H~pyridazin-3-one hydrochloride
Following the procedure of Example 4, |
4-aminomethyl-2-cyclopentylmethyl-6~ (3-fluoro-4-—
methoxyphenyl)—2H—pyridazin—3—one was reacted to yield the
title compound as a slightly-yellow crystalline- powder (yield:
53.0%) . "
Melting point: 193-196TC
'H NMR(400MHz, DMSO-ds)$ :
l.29-1.4d(2H, mj, 1.45~1.57(2H, m), 1.60-1.70(4H, m),

2.45(1H, r), 3.91(3H, s), 4.00{2H; s), 4.12(2H, d, J=7.E§Hz),

7.34(1H, .dd, J=8.5, 8.5 Hz), 7.69-7.72(2H, m), 8.47(1H,

brs).

IR(KBxr) cm™;: 3436, 1656, 1617, 1521, 1438, 1295, 763.

Example 189

Preparation of




2- (4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-
met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di et hanol am n:es,0 Ma}rgh 2006
reacted to yield the title conpound as a vyellow oil (yield: 66.1%. 1H
NVR(400MHz, CDCl13)6: 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, nm), 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(1K »4p . |R(Neat) cnl: 1652, 1606, -1520,
1435, 1281, 762. Mass m z: 385(M-CHZ%)({£ 30 March 2006 208 Exanple 192
Preparation of 2-(4-fluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-(1-
pi perazi nyl ) met hyl - 2H pyri dazi n-3-one 1) Preparation of
4- (4-tert-butoxycarbonyl -1-pi perazi nyl) net hyl - 2-( 4-
f1.uorobenzyl) - 6- (3~ f4-1fAorébaRt MDIYPENBAYN ho2bk 4 RVt HBZHR=Ay P Neq FOf 1 OV ng
t he procedure of Exanple 1(10),
2- (4-f 1 uor obenzylDet@ry13-1F-biipe ba Atrmel) kexypherytpyididazin-2-one
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one and tert-butyl
1- pi per azi nétaFbepepadtionverte reacted to yield the title conpound as a
yellow oil (yi eI d: 78.8% . 1H NVR(400MHz, CDC13)5:

- (4-fluorobenzyl}-6-(3- fluoro—4~methoxyphenyl) -4

nethoxycarbonyl-2H~pyridazin-3-one
Following the procedure of Example 1(6),

6~(3-fluoro—4-methogyphenyl)—4hmethoxycarbonyi—2H~pyridazin
~3-one and 4*fluorobenzyl chloride were reacted to yield the
title compound as a slightly-yellow crystalline powder (yield:
86.6%). | |
'H MMR (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).

2) Preparation of
4-carboxy-2- (4~fluorobenzyl) -6~ (3~fluoro-4-
methoxyphenyl)-2H-pyridazin-3-one
Follewing the procedure of Ekample'l(7),
24(4~f1uorobenzyl)—6-(3—fluoro-4—methoxypheﬂyl)—4—
methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the

title compound as a yellow powder (yield: 97.7%).

Melting point: 222-224T
'H NMR (400MHz, CDCls)$ :
3.97(3H, s), 5.47(2H, s), 7.03~7.10(3H, m), 7.49-7.56 (3H,

m), 7.67(1H, dd, J=12.1, 2.2 Hz), 8§.60(1H, s).




1.46(9H, s), 1.55-1.65(4H, m), 3.40-3.60(4H n), 3.95(3H,
6. 96§7.05?éH, m, 7.47§7.5o?)3H, in), 7.211(1an)d, J= 1(2 4 Hz)S) 35?13?"%%—!%“?

brs). 2) Preparation of

2- (4~ fluorobenzyl)-6-(3-fluoro-4-nmet hoxyphenyl)-4-(1 piperazinyl)

methyl - 2H pyri dazi n-3-one Fol | owi ng t he procedure of Exanple 20,

4-(4-tert- butoxycarbonyl-l-piperazinyl(ﬁethyl

(4-fl uorobenzyl)-6-(3-fluoro-4-nethoxyphenyl) - 2H—pyr|dazrn 30 March 2006
209 3-one was reacted to yield the title conpound as a pale yellow
crystalline powder (yield: 63. 4@@ Mel ting point: 142-1430C 1H NVR(400MHz,
CDC13)8 2.50-2.60(411, nm), 2.96-3.02(4H, m, 3.54(2H, d, J=1.2 Hz),
3.95(3H, s), 5.34(2H, .5s), 6.98-7.06(3H, m, 7.46-7.53(3H, nm), 7.61(1H dd,
J=12.5, 2.2 Hz), 7.74(1H, br.s). IR(KBr) clal: 1652, 1609, 1523, 1437,

1290, 762. 3Mddseprratit266EK)- (Exeinplreb2A3yl Prepes-atiivdr ool -
2- (4-fluorobenzyl)-6-(3-fl uoro-4-net hoxyphenyl)-4-(1-
pi per azi ny| RefdsppieRYRY r i daydre:8aetavdi- bydp getdarirda-oRel | owi ng t he
procedure of Exanpl e 4,
(4 fIuorobenzyﬁP160W3n€Itnﬂ(pm$cmﬂuhex9bHenmkﬂfA&«Ba,
{ 4-carboxy-2- (4-fluorcbenzyl) -6- (3- fluoro—4-methoxyphenyl)—2
H-pyridazin-3-one was reacted to yield the title compound as
a yellow powder (yield: 27.0%).
Melting point: 127-130°C
*H NMR (400MHz, CDCL3)$ :
. 3.95(3H, s), 4.79(2H, d, J=1.5 Hz), 5.36(2H, S),
6.98—7.05{3H, m}, 7.46—7.52 (3H, m), 7.61(1H, dd, J=12.2,

2.2 Hz), 7.65(1H, s).

4} Preperation of
2—(4-fluorobenzyl)—6~(3—fluoro-4-methoxyphenyl)—4—
methanesulfonyloxymethyl—2H—pyridazin~3-one
Following the precedure of Example 1{9),
2~(4—f1uorobenzyl)~6—(3—fluoro-d—methoxyphenyl)—4—.
'hydroxymethylF2H-pyridazin—3-one ﬁas reacted to.yield ﬁhe
title compound as a pale yellow powder (yield: 49.4%;.
‘Melting point: 125-133C
*H NMR(400MHz, CDCl13)§:
3.15(3H, s), 3.95(3H, s), 5.25(2H, d, J=1.2 Hz), 5.35(2H,
s), 7.00-7.06(3H, m), 7.45-7.55(3H, m), 7.61{1H, dd, J=12.4,

2.2 Hz)}, 7.74(1H, s).




pi per azi nyl ) nmet hyl - 2H pyri dazi n- 3-one was reacted to yield ? W}]tl 6
conpound as a colorless crystalline powler (yield: 76.9%. M ? ﬁcﬁ%
153-1569C ' H NVR(400MHz, DMSO d6)6: 3.30-3.75(10H, m, 3.90(3H, s)
5.38{2H, s), 7.15-7.21(2H, m, 7.30(1H m, 7.43-7.49(2H m,
7. 69—7 78(3H, m. IR(KBr) cm1l: 1660, 1609, 1524, 1439, 1292, 766. 30
March 2006 210 Exanple 194 Preparati ogygof
4- am nomet hyl - 2- (4-f| uor obenzyl) - 6- (3- 11 uor o- 4-
met hoxyphenyl ) - 2H pyri dazi n-3-one Foll owi ng the procedure of Exarrpl e
24(1), 2-(4-fluorobenzyl)=6-(3-fluoro-4-methoxyphenyl)-4
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one was reacted to yield a crude
product. Wthout purification, the crude product was reacted further in
accordance with the procedure of Exanple 24 (2) to yield the title
conmpound as5h Padpmtatdwn ofystalline powder (yield: 50.4%. Melting point:
145-14900 'H NMR(400MHz, CDC13)5: 3.92(3x, s), 3.94(2x, s), 5.31(2x, a),
6.95-7. 03(3x, #)i4- fZlumwbeﬁzyiB)( 63— mm@a:x-meldhoﬂﬁillﬁar@,l)242 k), 7.75(1x,
brs).
methylul—plpera21nyl)methyl—ZH—pyrldaz1n~3—one
Following the procedure of Example 1(10),
2-{4-fluorobenzyl) -6~ {3-fluoro-4-methoxyphenyl) ~4—
methanesulfonyloxymethyl~-2H-pyridazin-3-one and
1-methylpiprazine were reacted to yield the title compound as
a slightly-brown crystalline powder (yield: 45.8%).
‘Melting point: 112-113C ‘
'H NMR (400MHz, CDCls)3:
2.39(3H, s), 2.60-2.90{8H, m), 3.60(2H, s), 3.95(3H, s},
5.34(2H, s), 6.99-7.06(3H, m), 7.47-7.51(3H, m), 7.59(1H,
dd, J=12.4, 2.0 Hz}, 7.71(1H, s).
IR(KBr) cm™: 1651, 1608, 1518, 1439, 1289, 764,

Mass m/z: 440 (MY).

Example 1390
Preparation of
4-dimethylaminomethyl~2- {4-fluorobenzyl) ~6- {3-fluoro-

4—mgthoxyphenyl)-2H—pyridazin—3—one

Following the procedure of Example 7,
2—(4~fluorobenzy1)—6-(3-fluoro-4—methoxyphenyl)—4—
methanesulfonyloxymethyl~2H—pyridazin—3—one and

dimethylamine were reacted to yield the title compound as a




|R(KBr) cm1: 3391, 1648, 1606, 1519, 1437, 1292, 761. Mass ; (
Exanpl e 195 Preparation of ”&6 Mé'%?' %de
4- am nonet hyl - 2- (4-fl uor obenzyl ) - 6- (3-fl uor o- 4- .
methoxyphenyl ) - 2H- pyri dazi n- 3-one hydrochl oride Follow ng the procedure of
Exanpl.e 4, 4-ami nonet hyl -2-(4-fl uorobenzyl)-6-(3-fluoro-4 30 March 2006 211
met hoxyphenyl ) - 2H pyri dazi n- 3-one was ggacted to yield the title conpound
as a slightly-yellow crystalline powder (yield: 72.5%. Melting point:
210-214t ' H NMR(400MHz, DVMsO-d6)5 3.91(3H, s), 4.01(2H, s),.5.35(2H, s),
7.16-7.21(2H, nm, 7.34(1H, dd, J=8.8, 8.8 Hz), 7.45-7.49(2H, m,
7.68-7.78(2H, m, 8.29(1H, s). IR(KBr) cm1: 3429, 1653, 1612, 1522, 1439,
1292, 764. Ekioiptley-180 1Pwepayatalhired pHwddrf  ubsld d-amisiioxyphenyl ) - 2-[ 3- (4-
fl uor ophenyl ) propyl ] -4-(4-nethyl -1 -pi perazinyl)nmethyl -2H pyridazin-3-one
1) Prepar at¥ohtioig Gqidth| 127 0129°Get hoxyphenyl ) - 2-[ 3- (4-

fl uor ophenyl ) propyl ] - 4- net hoxycar bonyl - 2H pyri dazi n-3-one Fol |l ow ng the
procedure oM BRERIBOEMHALH)GDCLs)S : :

2.41(6H, s), 3.58(2H, s), 3.94(3H, s), 5.35(2H, s),
6.98-7.05(3H, m), 7.46-7.52(2H, m), 7.56(1H, d, J=8.8 Hz),

' 7.64(1H, dd, J=12.4, 2.2 Hz),'?.sb(ln, brs) .

- IR(KBr) em™: 1652, 1612, 1519, 1439, 1291, 763.

Mass m/z: 385(M").

Example 191
Preparation of
4—N,N~bis(2—hydroxyethyl)aminomethyl~2-(4-
fluorobenzyl) -6- (3-fluoro-4-methoxyphenyl) -2H-
pyridazin-3-one
Following the procedure of Example 1{(10),
2-(4~fluorobenzyl) -6~ (3-fluoro-4-methoxyphenyl) -4-
methanesulfonyloxymethyl-2H-pyridazin~-3-one and
diethanolamine were reacted to yield the title compound as a
vellow oil (yield: 66.1%). |
'H NMR(400MHz, CDC13)3 :
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™: 1652, 1606, 1520, 1435, 1281, 762.

Mass m/z: 385 (M'-~CH,OH).




6- (3-fl uoro- 4- met hoxyphenyl ) - 4- met hoxycar bonyl - 2H- pyri dazin - cﬁq%@%he
nesyl ate derivative-of 3-(4-fluorophenyl)-I-propanol {J. Med. , )
461 (1976)) were reacted to yield the title conpound as a yell ow oi
(ygegd: 90.1% . The nesyl ate derivative was prepared in accordance wth
the procedure of Exanple 1(9). 1H NWR(400MHz, CDCl13)5: 2.16-2.26(2H, m),
2.71(2H, t, J=7.3 Hz), 3.95(3H, s), 30yh)arch 2006 212 3.98(3x, s), 4.32(2H
t, J=7.3 Hz), 6.93-7.06(3x, m, 7.14-7.18(2x, m, 7.49(1x, m, 7.60(1x,
dd, J=13.2, 2.2 Hz), 8.17(1x, s). 2) Preparation of
4- car boxy- 6- ( 3-f 1 uor o=4- net hoxyphenyl )-2-[3-(4 . '
fl uor ophenyl ) propyl]-2H pyri dazi n-3-one Follow ng the procedure of Exanple
1(7), 6-(3-fluoro-4-nmethoxyphenyl)-2-[3-(4-fluorophenyl) propyl]-4.
- met hoxycar bonyl - 2H pyridaz in-3 -one was reacted to yield the title
conpound askExayplé¢ol®powder (yield: 89.2%. Melting point: 185-18T C 1H
NVR(400MHZ, CDC13) 5: 2.20-2.30(2x, m), 2.74(2H, t, J= 7.3 Hz), 3.97(3x, s),
4.40(2x, t, J=7.FP1eparag@ion-Ff17(5H, m), 7.55(1x, d, J=8.5 Hz), 7.66(1x,
dd, J=12.2, 2.2 Hz), 8.58(1x, s). 3) Preparation of
6- ( 3- f I uor o- 4- metdobdyFHaayppenrz §13-~(64(3~fluoro-4-methoxyphenyl) =4~ (1~
- piperazinyl)methyl-2H~pyridazin-3-one
1) Preparation of
4—{4—terthbutoxycarbonyl—1—piperazinyl)methy1-2—(4—
fluorObenzyl)“G"(3-fiuoro-4~methoxyphenyl)-2H-
pyridazin-3-one
Following the procedure of Example 1(10},
2-(4—fluorobenzyl)—6—(3—fluoro—4—methoxyphenyl)—4-
methanesul fonyloxymethyl-2H-pyridazin-3-one énd tert-butyl
l-piperazinecarboxylate were reacted to vield the title
compound as a yellow oil (yield: 78.8%).
. 'H NMR {400MHz, CDCls)5 :
1.46(9H, s), 1.55-1.65(4H, m), 3.40-3.60(4H, m), 3.95(3H,
s), 5.34(2H, s); 6.96-7,.05(3H, m), 7.47-7.50(3H, m),

7.41(1H, d, J=12.4 Hz), 7.74(1H, brs).

Z) Preparation of
2—(4-fluorobenzyl)—6—(3~fluoro—4—methoxyphenyl)~4—(1—
piperazinyl)methyl-2H-pyridazin-3-one
Following the pﬁocedure of Example 20,
4—(4~tert-butoxycarbonyl—1—piperazinyl)methyl-z—

(4~fluorobenzyl)~6~(3-fluoro—4~methoxypheny1)-2H~pyridazin—




fl uor ophenyl ) propyl ] - 4- hydr oxynet hyl - 2H pyri dazi n-3-one Follo
procedure of Exanple 1(8), %rl\ﬂartcrl]leZOOG

4-car boxy-6- ( 3-fl uor o- 4- net hoxyphenyl ) - 2-[ 3- (4-fl uor ophenyl

)propyl ] -2H pyridazin-3-one was reacted to yield the title conpound as a
yeII®m1pomder (yield: 37.00). Melting point: 130-133C 30 March 2006 213 1H
NVR(400MHz, CDC13)3: 2.15-2.22(2H, m,oqQ. 71(211, t, J=7.3 Hz), 3.95(311,
s), 4.27(211, t, J=7.3 Hz), 4.70(211, d, J=1.2 Hz), 6.93-7.06(311, m,
7.14-7.18(2H, m, 7.50(111, d, J=8.8 Hz), 7.61(111, dd, .J=12.7, 2.2 Hz),
7.63(111, s). 4) Preparation of 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 2-[ 3- (4-

f1 uorophenyl) propyl ] - 4- met hanesul f onyl oxymet hyl - 2H pyri dazi n- 3- one

Fol | owi ng t Beofé aepdueacodd BvapPéri 1h8)title compound as a pale yellow

6- (3-fl uoro- 4- net hoxyphenyl ) -2-[3-(4-fl uorophenyl)propyl]-4

- hydr oxynet byls@4k piid dazider3{pheldns3.dgd¢ted to yield the title conpound

i
as a yellow powder (yield: 92.3%. Mlting point: 112-11600 ''H

NVR( 400MHz ; MEDECIIY Ypoihtk51222542€C1, m), 2.71(211, t, J=7.3 Hz), 3. 1 7
(311, s), 3.95 OH, S), 4.27(211, t, J=7.3 Hz), 5.25(2H, d, J=1.2 Hz),

6. 93-7. 05( 34y NWR (400MA=7. ABELHD im), 7.49(1H, d, J=8.5 Hz), 7. 61(111, dd,

J=13.4, 2.0 rz) 7.72(111, s). .
/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(1H, br.s).
IR({KBr) cm™: 1652, 1609, 1523, 1437, 1290, 762.

Mass m/z: 426 (M").

Example 1923
Preparation of
2-(4-fluorobenzyl)-6— {3-fluoro-4-methoxyphenyl) -4-(1-
priperazinyl)methyl-2H-pyridazin-3-one dihydrochloride
. Following the procedure of Example 4,
2—(4—f1uorobenzyl)*6—(3—fluorof4~methoxyphenyl}—4—(1—
piperazinyl)methyl-2H-pyridazin-3-one was reacted to yield
the title compound as a colorless crystalline powder (yield:
76.9%). -
Melting point: }53—156"0
'H NMR (400MHz, DMSO-ds)8 :
3.30-3.75(10H, m), 3.90(3H, s), 5.33(2H, s), 7.15~7.21(2H,
m), 7.30(1H, m}, 7.43-7.49(2H, m), 7.69-7.78(3H, m).

IR(KBr) cm™: 1660, 1609, 1524, 1439, 1292, 766.

i
IF



5) Preparation of 6-(3-fluoro-4-nethoxyphenyl)-2-[3-(4-fluoro
propyl]-4-(4-nmethyl -1-piperazinyl)nethyl -2H pyri dazi n- 3-one Fgﬁﬁ@%l hgzotq!?e
procedure -of Exanple 1(10),

6- (-3; f | uor o- 4- net hoxyphenyl ) - 2- (3- (4-f 1 uor ophenyl ) propyl)-4 30 March 2006
214 < et hanesul fonyl oxynet hyl - 2H pyri dazi n 3-one and 1-nethyl pi perazi ne
were reacted to yield the title conpouyp -a yellowoil (yield: 79.3%.
1H NVR(400MHz, CDC13)5: 2.15-2.25(2x, : 2 41(3H, s), 2.60-2.75(10H, m,
3.58(2H, s), 3.75(3x, s), 4.27(2x, t, J=7.3 Hz), 6.92-7.06(3H, in),
7.14-7.18(2x, m, 7.51(1x, d, J=8.5 Hz), 7.60(1x, dd, J=12.4, 2.0 Hz),
7.69(1x, s). IR(Neat) cm1: 1652, 1608, 1511, 1439, 1284, 758. Mass m z:
468( M) . BEygupa <1984 Preparation of

4- di met hyl am nonet hyl - 6- ( 3- f| uor o- 4- met hoxyphenyl ) - 2- ‘
[ 3-(4-fluorophenylepappyldn 24£ pyri dazi n-3-one Fol |l ow ng the procedure of
Exanpl e 7, 6-(3-fluoro-4-nethoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-4
_ et hanesul f ony| éxymibdnyd tIAH-Ryr(MdazuorGanylard- (d-aBidwd-aH ne were
reacted to yield the title conpound as a pale vyellow crystalline powder
(yield: 61.8%. méthoxyphenyl)"ZH"pyridazin—3~one
Foilowing the procedure of Example 24 (1)},
2- (4-fluorobenzyl) ~6~ (3~fluoro-4-methoxyphenyl) -4- -
methanesulfonyloxymethyl-2H-pyridazin-3-one was reacted to
yield a crude product. Without purification, the crude product
was reacted further in accordance with the procedure of Example
24(2) to yield the title compound as a pale brown crystalline
powder (vield: 50.4%).
Melting point: 145-149C
'H NMR (400MHz, CDCl3)8 :
3.92(3}_1, s), 3.94(2H, s), 5.31(2H, 8), 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) cm™: 3391, 1648, 1606, 1519, 1437, 1292, 761.

Mass m/z: 357(M").

Example 195
Preparation of
4-aminomethyl-2-(4-fluorobenzyl)-6- (3-fluoro-4-
methoxyphenyl)}-2H-pyridazin-3-one ‘hydrochloride
Following the procedure of Example 4,

4-aminomethyl-2-{4-fluorobenzyl) -6~ (3-fluoro-4-




Mel ting point: 97-10000 1H NVR(400MHz, CDC13)5: 2.15-2.25(2H,
s), 2.71(2H, t, J=7.3 Hz), 3.60(2x, s), 3.94(3x, s), 4. 27(2x, 3@"“%’9'}'423’(0@(
Hz), 6.93-7.05(3H, m, 7.15-7.18(2x, m, 7.57(1H, d, J=8.5 Hz), 30 March
2096\215 7.64(1H, dd, J=12.6, 2.2 Hz), 7.90(1H brs). IR(KBr) cm1l: 1653,
16%1; 1510, 1436, 1296, 763. Mass mz: 413(M+). Exanple 198 Preparation
of 4-N, N bis(2- hydroxyethyl)anlnonethyl-G (3-fluoro-4-

met hoxyphenyl ) -2-[ 3-(4- quorophenyI)propyI) 2H pyridazi n-3-one Fol | ow ng
t he procedure of Exanple 1(10),

6- (3-fl uoro- 4- met hoxyphenyl ) -2-[3-(4-fl uorophenyl ) propyl)-4

- et hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and di et hanol am ne were

reacted to wéehskyheniit Lenc zﬁ%—%nemhéoﬂ\éé)ééeci )Hoekgeléﬁﬁé’/@- 1H
NVR(400MHz, CDC13)5: 2.14-2.22(2H, m), 2.70(2H t, 2.75-2. 95( 4H,

m, 3.70- 3 BNStbmpdund a4 gbn.gﬁi)ly-“ye?l&(oaﬂ'bri’stajﬁﬁn@ ﬂfgv)der Gy P3rd. 05(3H,
M. 7.15-7.18(2H, m). 7.56(1H, n. , m . *TR(Neat) cm
1. 1645, 16'@2. 581510, 1439, 1277, 763

Melting point: 210-214TC

‘g -NMRMOOMHZ, DMSO-dg) 8 :

' 3.91(3H, s), 4.01(2H, s), 5.35(2H, s), 7.16-7.21(2H, m),
7.34(1H, dd, J=8.8, 8.8 Hz), 7.45-7.49(2H, m)‘, 7.68—_7.78(2&,
™), '3.29(11{, s) .

IR(KBr) cm™: 3429, 1653, 1612, 1522, 1439, 1292, 764.

Example 196
Prepération of 6~ (3-fluoro-4-methoxyphenyl)-2-[3-(4~
fluorophenyl)propyl]—é—(4—methyl—1~piperazinyl)methyl
~2H-pyridazin-3-one

1) Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-{[3-(4-

fluorophenyl)propyll-4-methoxycarbonyl-2H-pyridazin-3-one
Following the prodedure of Example 1(6},

6~ (3-fluoro~4-nethoxyphenyl} -~ 4~methoxycarbonyl 2H-pyr1da21n

~3-one and the mesylate derlvatlve of

3-(4-fluorophenyl}-l-propanol {J. Med. Chem., 19, 461 (1976}}

were reacted to yield the title compound as a yellow cil (yield:
90.1%) . The mesylate derivative was prepared in accordance
with the procedure of Example 1(9).

'H NMR (400MHz, CDCl13)3 :

2.16-2.26(2H, m), 2.71(2H, t, J=7.3 Hz), 3.95(3H, S),




Mass' mlz: 473 (M+) Exanple 199 Preparation of
6- (3-fl uoro-4-nmet hoxyphenyl)-2-[3-(4-fl uorophenyl) 30 March Zoﬂ%wggthOOG
propyl]-4-(1-piperazinyl)nethyl-2H pyridazin-3-one 1) Preparation of

4- (s tert-butoxycarbonyl -1 -pi perazinyl)met hyl - 6- (3-

f | Gof 0--4- met hoxyphenyl ) - 2-[ 3- (4-f | uor ophenyl ) propyl ] - 2H pyri dazi n- 3- one
Fol | owi ng the procedure of Exanple 1(

6- ( 3-f | uor o- 4- net hoxyphenyl )-2-[ 3-(4-f uorophenyl)propyl]-4

- met hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one and tert-butyl

1- pi per azi necar boxyl ate were reacted to yield the title conpound as a
yellow oil (yield: 72.6% . 1H NMR(400MHz, . CDC13)3 : 1.40(911, s),

2.07-2. 16(2H, 998 (2840sP, SO(FH 2H)) +, 2763 2Hiz) A 6.932760613H, 30)36- 3. 46(4H,
m 3.48(2H, brs), 3.88(3H, s), 4. 20(2H t, J 7.6 Hz), 6. 84- 6. §8(3H n,
7.07-7.11(2H, M)L4-77183¢2Hm)d, 7148(1HHa}, 7.E80kH, ddl, 5453224 2Hp)Hz)7. 65( 1H,
brs). 2) Preparation of 6-(3-fluoro-4- nethoxyphenyl) 2-[ 3- (4 quorophenyI)
propyl ] -4-(1- @.3&rlaE ny} ) net hyl - 2H pyri dazi n-3-one" Fol |l ow ng the procedure
of Exanpl e 20, ‘
2) Preparation of
4—carboxy—6-(3—flu6ro;4—methoxyphényl)—2~[3—(4F
fluorophenyl)propyl]-2d-pyridazin-3-one
Following the procedure of Example 1(7),
6—{3~flugro—4—methoxyphenyl)-2_{3—{4—fluorophenyl]propyl]-4_
_ -methoxycarbonyl-2H-pyridazin-3-one was reacted to yield the
title éompound as a yellow powder (yield: 89.2%).
Melting point: 185-187C
'H NMR(400MHz, CDC13)5 :
2.20-2.30(2H, m), 2.74(2H, t, J= 7.3 Hz), 3.97(3H, s),
4.40 (2K, t, J=7.3 Hz), 6.94-7.17(5H, m), 7.55(1H, d, J=8.5

Hz), 7.66(1H, 4dad, J=12.2, 2.2 Hz), 8.58(1H, s).

3) Preparatlon of 6-(3- fluoro-4—methoxyphenyl) 2-[3=- (4~

fluorophenyl)propyl] -4-~-hydroxymethyl- 2H~pyr1da21n—3 -one

Following the procedure of Example 1(8),

4-carboxy—6"(3-fluofo“4—methoxyphenyl)—2~[3-(4—fluoropheny1
)propyl]—2H-pyridaz;n-3—one was reacted to yield the title

compound as a vellow powder (yield: 37.0%).

Melting point: 130-133C




.4-(4-tert- butoxycarbonyl-l-plpera2|nyl)nethyl 6-(3-fluoro-4
-nethoxyphenyl) 2-[3-(4-fluorophenyl)propyl]-2H pyridazi n-3 _%PlWanﬂ:ZOOG
reacted to yield the title conpound as a yellow oil (yield: 97.2%. 30
Mag-ch 2006 217 1H NVR(400MHz, CDC13)6: 2.12-2.22(2H, m, 2.50-2.60(4H m,
2. 71(2x t, J=7.3 Hz), 2.92-3.02(4x, m, 3.53(2x, s), 3.95(3x, s),
4.27(2H, t, J=7.3 Hz), 6.91-7.06(3H, ,m, 7.15-7.18(2H, m, 7.51(1x, d,
J=8.8 Hz), 7.61(1x, dd, J=12.5, 2.2 HZ , 7.73(1x, s). IR(Neat) cm 1: 1650,
1607, 1510, 1439, 1275, 758. Mass m z: 454(1?). Exanple 200 Preparatlon
of  4-am nonet hyl - 6- (3-fl uor o- 4- net hoxyphenyl ) - 2-[ 3- (4-
f1 uor ophenyl ) propyl ] - ZFprrldaZ|n 3-one Follow ng the procedure of Exanple

24(1), 6- (3HfNM§r@0ﬁmﬂﬁ nyI) 2-[3-(4-f | uorophenyl)propyl]-4
- met hanesul f onyl oxynet yrlda2|n 3-one was reacted to a crude

product . Wthquuspgrzi(mtmo 2t he (grpde peoduchizyass, gest ed)in accordance
with-the procedure of Exanple 24(2) to yield the title conpound as a pale
yel | ow cryst all. pne2mowger=7 (3yied)qd: 4 416 &4, aMatbi. pgAQi 8t 93-82-BAQR,

m), 7.14-7.18(2H, m), 7.50{1H, d, J=8.8 Hz), 7.61(1H, dd,

*J=12.7, 2.2 Hz)}, 7.63(1H, s).

4) Preparation of 6~(3—fluorof4-methoxyphenyi)—2%[3—(4—
fluorophenyl)propyl]~4-ﬁethanesulfonyloxymethyl-ZH-
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 yvellow powder (yield: 92.3%).
Melting point: 112-116T
'H NMR(400MHz, CDCls)d :

2.15—2.25(2H,'m}, 2.71(2H, t, J=7.3 Hz), 3.1 7 (3H, s5), 3.95

(31, s). 4.27(2H, t, J=7.3 Hz), 5.25(2H, d, d=1.2 Hz),
6.93-7.05(3H, m), 7.14-7.18{2H, m), 7.49(1H, d, J=8.5 Hz}, "

7.61(1H, dd, J=13.4, 2.0 Hz), 7.72(1H, s).

5) Preparation of
6—(3~fluoro—4—methoxyphenyl)—2;[3—(4—fluorophenyl)
propyl]—4—(4—methyl-1-piperazinyl)methyl~2H—pyridazin—3—oné
Following the procedure of Example 1(10),

6—(3~fluoro-4-methoxypheny1)—2-[3-(4-fluorophenyl)propyl]~4




111 NVR(400MHz, CDC13)S: 2.12-2.22(211, m), 2.70(2H, t, J 7.6 j%hylg %@@%
s), 3.94(3x, s), 4.27(2x, t, J=7.6 Hz), 6.93-7.04(3x, : 1 g 1
in), 7.51 (1H, d, J=7.3 Hz), 7.61 (1H, dd, J=12.4, 2.0 Ft) 7 67(1H, s).
30 March 2006 218 IR(KBr) cm1: 3366, 1651, 1605, 1509, 1436, 1273, 764.
Mass/ i z: 385(M+) Exanple 201 Preparation of

4- anlnonethyl-6-(3:fluoro-4-nethoxyph%ﬂxl)-2-[3-(4-

f 1 uor ophenyl ) propyl ] - 2B- pyri dazi n- 3-one "hydrochl ori de Follow ng the
procedure of Exanple.4, :

4- ami nonet hyl - 6- (3-f 1 uor o- 4- net hoxyph. enyl ) - 2-[ 3- (4- -

fl uor ophenyl ) propyl ] -2H pyri dazi n-3-one was reacted to, yield the title
conpound as-meistadrg¥ulFonel beywnerisl-ald-boei @oners-dnd ahd: 73.1% . Melting
poi nt: 160-1651C 1H NVR(400MHz, DMBO-d6)8: 2.05-2.15(2H, m, 2.66(2H, t,
J=7.3 Hz), B-01BHpipkraz3n®WUéedd r&dcted 48 RBLAIthel 7t Be Mompodn@Ss?. 12( 2H,
m, 7.23-7.30(2H, m, 7.34(1Hdd, J=8..8, 8.8 Hz), 7.66-7.76(2H, m,

8. 25(1H, . s)a Y4(IKBr pidnlyi8430,794.6%3,. 1515, 1436, 1269, 763. Exanple 202

'H NMR(400MHz, CDC13)§:
2.15-2.25(2H, m), 2.41(3H, s), 2.60-2.75(10H, m), 3.58(2H,
s), 3.75(3H, s), 4.27(2H, t, J=7.3 Hz), 6.92~7.06(3H, n),
7.14-7.18(2H, m}, 7.51(1H, d, J=8.5 Hz), 7.60 (1H, dd, J=12.4,
2.0 Hz), 7.63(1H, s).
" IR(Neat) cm™": 1652, 1608, 1511, 1439, 1284, 758.

Mass m/z: 468(M").

. Example 197
Preparation of
4-dimethylaminomethyl-6-(3~fluoro-4-methoxyphenyl) -2~
[3- (4-fluorophenyl)propyl] -2H-pyridazin-3-one
Following the procedure of Example 7,
6- (3-fluoro-4-methoxyphenyl) -2 {3- (4-fluorophenyl) propyl] -4
-methanesulfonyloxymethyl- 2H-pyr1da21n—3 one and |
dlmethylamlne were reacted to yield the title compound é,s apale
vellow crystalline powder (yield: 61.8%).
Melting point: 97-100TC
'H NMR(400MHz, CDCls)d:
.2.15-2.25(21-1, m}, 2.43(6H, s}, 2.71(2H., t, 9=7.3 Hz),
3.60(2H, s), 3.94(3H, s), 4.27(2H, t, J=7.3 Hz),

6.93—7005(3}1’ m)’ 7.15-7-18(2}1’ m), 7-57 (1HI d’ J=8-5 HZ)’




Preparation of 2-(4-chlorobenzyl)-6-(3-fluoro-4-nethoxyphenyljg ﬂ“ﬁéh 006
net hyl - 1- pi perazi nyl ) net hyl - 2H pyri dazi n-3-one 1) Preparation o ﬁ%
2006 219 2-(4-chl orobenzyl)-6-(3-fl uoro-4-net hoxyphenyl) - 4-

methoxycar bonyl - 2H pyri dazi n- 3-one Fol | owi ng the procedure of Exanple 1(6),
6- (3¢ f1 uor o- 4- met hoxyphenyl ) - 4- met hoxycar bonyl - 2H pyri dazi n- 3- one and

4- chl orobenzyl chloride were reacted Hﬂﬁ yield the title conpound as yel | ow
needles (yield: 97.6%. Melting point?°170.5-171.1C ' H NMR(400Mz,

CDCl 3)6: 3.95(3H, s), 3.99(3H, s), 5.38((2H, s), 7.03(1H, dd, J=8.5, 8.5
Hz), 7.31(2H, d, J=8.5 Hz), 7.47(2H, d, J=8.5 Hz), 7.49(1H, n), 7.60(1H,

dd, J=12.2, 2.2 Hz), 8.20(1H, s) IR(KBr) cm: 1723, 1670, 1526, 1271,

1128. Mass n zz. g0AEM Hd, 484{4N,) 2.2) HE’ﬂepﬁr@émﬂ Qs .
4- car boxy- 2- (4- chlorobenzyl) 6- (3 f1uoro- 4

met hoxyphenyR JKH- pyt davdss, 31ene, £91d,0Wang,t hgopr oggslure of Exanple 1(7),
2- (4-chl or obenzyl ) -6-(3-fl uoro-4- nethoxyphenyl) 4-
met hoxycar bioays -@A+:pyarlizdazi n- 3-one was reacted to yield the title conpound

Example 198

' " Preparation of
4wN,N-bis(2—hydroxyethyl)aminomethyl—s—{3~fluoro~4-
methoxyphenfl}—zﬂ[Bw(4-fluorophenyl)propy1]—2H—
pyridazin-3-one
Following the procedure of Example 1(10)},

6-(3—fluoro~4—me£hoxyphenyl)~2-[3—{4~fluorophenyl)propyl}-4

~methanesulfonyloxymethyl~-2H-pyridazin-3-one and

diethanclamine were reacted to yield the title compound as a

yellow oil (yield: 67.3%).

'H NMR(400MHz, CDCl3)8:
2.14-2.22(2H, m), 2.70(2H, t, J=7.6 Hz), 2.75-2.95(4H, m},

3.70-3.80(6H, m), 3.94(3H, s), 4.28(2H, t, J=7.6 Hz),

6.93-7.05(3H, m), 7.15-7.18(2H, )}, 7.56(1H, m), 7.63(1H,
‘m), 7.85(1H, m).
' IR(Neat) cm™: 1645, 1601, 1510, 1439, 1277, 763.

Mass m/z: 473 (M%) .

Example 199
Preparation of

6—(3—fluoro—4~methoxyphenyl)—2-[3*(4-fluorophenyl)




96.0% . Melting point: as a pale yellow crystalline powder (y
228. 3-229. 1C 1H NMR(400MHz, CDC13)5: 3.97(3H, s), 5.46(2H, s), kgh@VfEﬁoogd

J=8.5, 8.5 Hz), 30 March 2006 220 7.35(2H, d, J=8.3 H:), 7.46(2H, d, J=8.3
Hz)+, 7.55(111, d,  J=8.4 Hz), 7.67(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s).
IR(KEr) cm1: 1745, 1635, 1456, 1447, 1431, 1298, 1273. Mass mz: 388(M),
390(M+). 3) Preparation of

2- (4-chl or obenzyl ) -6-(3-fl uoro-4- nethoxyphenyl) 4

hydr oxynet hyl - 2H- pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(8),
4- car boxy- 2- (4-chl orobenzyl ) - 6- (3-f | uor o- 4- net hoxyphenyl ) - 2

H pyri dazi n-3-one was reacted to yield the title conpound as pale yellow

dl 1 d; 280 1d i@ OMHz, CDCL3
AR Rl T e e

7.30(2H, d,1V+&epaldariod.42(2H, d, J=8.5 Hz), 7.50(1H, m) 7 63(1H, dd,
J=12.4, 2.2 Hz), 7.67(1H, s). IR(KBr) cm: 3373, 1653, 1610, 1527, 1291,
1135. Mass nl Z&- @r4elkypuBatfddgbonyl-1-piperazinyl)methyl-6- (3~
fluoro—4—methoxyphenyl)-2-[3-(4-fluorophenyl)propyl]-zﬁ—
pyridazin-3-one
' Following the procedure of Example 1(10),
6~(3—fluoro-4—methoxyphenyl)—2-[3~(4~fluorophenyl)propyl]-4
-methanesulfonyloxymethyl-2H-pyridazin-3-one and tert-butyl
‘l-piperazinecarboxylate were reacted to yield the title
compound as a yellow oil (yield: 72.6%).
*H NMR (400MHz,. CDC13) 5 :
1.40(9H, s}, 2.07-2.16(2H, m), 2.40-2.50(44, m)r.2;63(2H,'
t, J=7.6 Hz), 3.36-3.46(4H, m) 3.48(2H, brs), 3.88(3H, s},
4,20 (24, t,lJ=7.6 Hz), 6.84-6.98(3H, ﬁ), 7.07~7.11(2H, m),
7.43(1H, d, J=8.1 Hz), 7.53(1H, d, J=12.4 Hz), 7.65(1H,

brs).

2) Preparatidn of
6~(3—fluor§—4—methoxyphenyl)—2;E3~(4—fluorophenyl)
pfopyl]~4—(1—piperaziny1)methylr2H—pyridazin-3-one
Following the procedure of Exampie 20,
, 4—(4~tert-butoxycarbonyl—l-piperazinyl)methyl—6~{3—fluoro—4
v—methoxyphenyl)~2-[3—(4—fluorophenyl)propyl]-2H—pyridazin—3
-one was reacted to yield the title compound as a yellow oil

(yleld: 97.2%).




4) Preparation of 2-(4-chlorobenzyl)-6-(3-fluoro-4-net hoxypheggmﬁﬁh 06
nmet hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one Foll ow ng the pro & (?fo
Exanpl e 1(9), 2-(4-chlorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4 30 March
2006, 221 hydr oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield the title
coh’pound as pal e yellow needles (yield: 81.6%. Melting point: :
156. 5-157. 40C ' H NVR(400MHz, CDC13) 3: 15(3x s), 3.95(3H, s), 5.22(2x, d,
J=1.5 Hz), 5.35(2x, s), 7.03(1x, dd, 8 7.31(2x, d, J=8.5 Hz),
7.42(2H, d, J=8.5 Hz), 7.49(1x, m, 7.61( 1x dd, J=12.2, 2.2 Hz), 7.75(1H,
s).. IR(KBr) cm':, 1658, 1616, 1358, 1183, 1017. 5) Preparation of '
2- (4-chl or obenzyl ) - 6- (3-fl uoro-4- met hoxyphenyl ) -4-(4
met hyl - | - pi fzene& (Aayboyuaet hype2hspyri dazi n- 3-one  Fol | owi ng the procedure of
Exanpl e 1(10), 2-(4-chlorobenzyl)-6-(3-fluoro-4-nethoxyphenyl)- 4-
met hanesul f onyd .a2n2e Ay RH2 kk)py i 88z2 neBtamempnd . 7h-(rat hy) P=7eBagzNe were
reacted to yield the title conmpound as pale brown prisnms (yield: 39.5%.
Mel ting point:2.8283Z0230H2Ge) A1 .NPRCAQOMHz , 3 CDGBR),85), 4.27(2H, t,

J=7.3 Hz), 6.91-7.06(3H, m), 7.15~-7.18(2H, m), 7.51(1H, 4,

J=8.8 Hz), 7.61(1H, dd, J=12.5, 2.2 Hz), 7.73{(1lH, s).

IR (Neat) cm™: 1650, 1607, 1510, 1439, 1275, 758.

Mass m/z: 454 (M%),

Example 200
Preparation of
4-aminomethyl-6- (3-fluoro-4-methoxyphenyl} -2~ [3=~ (4~
fluorophenyl)propyll}~2H-pyridazin-3-one
Following the procedure of Example 24 (1),
6—(3~fluorof4—metﬂoxyphenyl)—2—[3—(4~fluorophenyl)propyl]—4
-nethanesul fonyloxymethyl-2H-pyridazin-3-one was reacted to a
crude product. Without purification, the crude product was
reacted in.accordance with the procedure of Example 24{2) to
yield the title compound as a pale yellow crystalline powder
(yield: 41.7%). | |
Melting point: 82-84°C
'y NMR (400MHz, CDC13}d:
2.12-2.22(2H, m), 2.70(2H, t, J=7.6‘Hé), 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 (1K, dd, J=12.4,

2.0 Hz), 7.67({1H, s8).




2.33(3H, s), 2.52(4H, brs), 2.60(4x, brs), 3.55(2H, s), 3. 95|(_§q<Ma?2:
5. 34(2x. s). 7.04(1x. dd, J=8.5, 8.5 Hz). 7.30(2x. d. J=8.5 tBY Maych2006
d, 7=8.5 Hz), 7.51(1x, m, 7.60(1H, dd, J=12.4, 2.0 Hz), 7.73(1x, s).

| R(KBr) cm1: 1652, 1607, 1524, 1516, 1438, 1288, 1135. 30 March 2006 222
Exanpl e 203 Preparation of 2-(4-chlorobenzyl)-4-di nmet hyl ani nonet hyl - 6- ( 3-
f 1 uor o- 4- met hoxyphenyl) - 2H pyri dazi n- 3;gne Foll owi ng the procedure of
Exanpl e 7, 2-(4-chl orobenzyl)-6-(3-fluoro-4-nethoxyphenyl)-4-

met hanesul 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 slightly-yellow crystalline powder

(yield: 74.7% . Melting point: 95.3-96.7 C 1H NVR(400MHz, CDC1,) 3:

2. 33(6H, s) , IB(KEK)2idm tt, 3365, 2H8Y1, 3 A% 3K509) , 18384(12H3,5)64.7. 01 (1H,. dd,
J=8.5, 8.5 Hz), 7.30 (2H, d, J=8.5 Hz), 7..44 (2H, d, J=8.5 Hz), 7.53(1H,
ddd, J=8.5M&s0m/k:23BEYM")7. 62(1H, dd, J=12.4, 2.2 Hz), 7.74(1H, s).°
| R(CKBr) cm 1: 1652, 1609, 1524, 1515, 1436, 1289, 1264, 1017. Mass nl z:
401(M+), 403(M). Exanple 204 Preparation of
Example 201
Preparation of
4—aminomethyl—64(34fluor044-methoxyphenyl}~2—[3—(4-
fluorophenyl)propyl]—2H—pyridazin—3—oneIhydrochloride
Following the procedure of Example 4,
4-aminomethyl-6—(3~f1uoro~4—methoxyphenyl)~2—[3—(4—
fluorophenyl)propyl]-2H-pyridazin-3~one was reacted to yield
the titlg compound as a slightly-yellow crystalline powder
(yield: 73.1%).
| Melting point: 160-165T
“H NMR (400MHz, DMSO-de)$ :
2.05-2.15(2H,m), 2.66(2H, t, J=7.3 Hz), 3.92(3H, s),
3.99(2H, s), 4.19(24, t, J=7.3 Hz), 7.05-7.12(2H, m),
7.23-7.30(2H, m), 7.34(1H,dd, J=8.8, 8.8 Hz), 7.66-7.76(2H,
m), 8.25(1H,s). ‘

IR (KBr) cmrl; 3430, 1652, 1515, 1436, 1269, 763.

Example 202
Preparation of
2-(4-chlorobenzyl)~6- (3~fluoro-4-methoxyphenyl) -4- (4-
methyl-l-piperazinyl)methyl-2H-pyridazin-3-one ‘

1) Preparation of




2- (4-chl orobenzyl ) - 4- di net hyl am nonet hyl - 6- ( 3-
fl uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3-one hydrochl ori de Fo||%%ﬂ%5°?ﬁ@°6
procedure of Exanple 4, 30 March 2006 223
2- (43chl or obenzyl ) - 4- di et hyl ami nonet hyl - 6- (3-f | uor o- 4- :
met hoxyphenyl ) - 2H pyri dazi n-3-one was reacted to yield the title conmpound
as a slightly-yellow crystalline powlep;dyield: 59.7%. Mlting point:
193.4-194.70 'H NVR(400MHz, CD30D)5 : 2.96(6x, s), 3.94(3H, s), 4.33(2H,
s), 5.43(2x, s), 7.22(1H, dd, J=8.5, 8.5 Hz), 7.36(2x, d, J=8.5 Hz),
7.46(2H, d, J=8.5 Hz), 7.67-7.72(2x, m, 8.20(1x, s). IR(KBr) cm1: 1655,
1616, 1529, 1327, 1279. Exanple 205 Preparation of
4- am nonet hyl - 2-({4=chl eratixarizll) -66{ 8 3£ L hamy-a4hethoxyphenyl) -4~
met hoxyphenyl ) - 211- pyri dazi n-3-one 1) Preparation of
2- (4- chl or oBekRgrycHH@VU-GH-pyaides o3 omeny| ) - 4-
pht hal i m donet hyl - 2H pyri dazi n-3-one Fol I owi ng the procedure of Exanple
24(1), 2-(4-chl orbbexing hesptderturetofeEhemyphenid)),- 4-
6—(3—fluoro—4~methoxyphenyl)*4*methoxycarbonyln2H—
pyridazin-3-one and 4-chlorobenzyl chloride were reacted to
yield the title compound as yellow needles (yield: 97.6%) .
Melting point: 170,.5-171.1C
'H NMR (400MHz, CDCls)3 :
3.95(3H, s), 3.99(3H, s), 5.38((2H, s), 7.03(1H, dd, J=8.5,
8.5 Hz), 7.31(2H, d, J=8.5 Hz), 7.47(2H, d, J=8.5 Hz),
7.49(1H, m), 7.60(1H, dd, J=12.2, 2.2 Hz), 8.20(1H, s)
IR(KBr} cm™: 1723, 1670, 1526, 1271, 1128.

Mass m/z: 402 (M+), 404 ((M').

2) Preparation of

4~carboxy-2-(4—ch10robenzyl)—6—(3-fluoro-4-
methoxyphenyl) -2H-pyridazin-3-one

Following the procedure of Example 1(7},

2f(4—chiorobenzyl)—6—(3~fluo£o~4~methoxyphenyl)—4;
nethoxycarbonyl-2H-pyridazin=-3-one was reacted to yield the
title compound as a pale yellow crystalline powder {yvield:
96.0%) .
Melting point: 228.3-229.1C
'H NMR (400MHz, CDC13)3:

3.97(34, s}, 5.46(2H, s), 7.07(1H, dd, J=8.5, 8.5 Hz},




met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one was reacted to gbﬂq ﬁidotsl e
conpound as slightly-yellow needl es (yield: 75.4%. Melting p arc
212.5-213.9C 30 March 2006 224 'H NVR(400MHz, CDC13)S: 3.90(3H, s),

4. 88(2H, d, J=0.73 Hz), 5. 35(2H s), 6.95(1H, dd, J=8.5, 8.5 Hz), 7.29(1H,
s) 7. 31(2H d, J=8.5 Hz), . 36 (IH m, 7.44(2H, d, J=8.5 Hz)., 7.47 (1H,
dd, J=12.2, 2.0 Hz), 776781(2H 7.89-7.94(2H, m. IR(KBr) cm1:
1773, 1713, 1651, 1610, 1522, 1439, 14?8 1393, 1300. Mass m z: 503( M),
505( M) . 2) Preparation of 4-am nonethyl -2-(4-chl orobenzyl)-6-(3-fluoro-4
met hoxyphenyl ) - 2Hpyri dazi n-3-one Fol | owi ng the procedure of Exarrpl e
24(2), 2-(4-chlorobenzyl)-6-(3-fluoro-4- nethoxyphenyl) 4-

pht hal i m donmethyds (25, py| i gaginudone, nes2H e@ct gdgtg Iyé eI 9 BReiut |(§I e
conmpound as slightly-yellow needl es (yiel d: | ting point”

128. 5- 131. 40C gt .MVBE4 0087 (1GHCHR), Sy=82 88 2;H,2 SH)z) 38961%11 Sq),. 5. 34(2H,
s), 7.02(1H dd, J=8.5, 8.5 Hz), 7.30(2H, d, J=8.5 Hz), 7.43(2H, d, J=8.5
Hz), 7. 51(1kKmid cnIs8.15,452. 2634, 21449, 174_461( 11 dchogks12243.2. 2

Mass m/z: 388 (M"), 390(M").

3) Preparation of

2-{4—chlorobenzyl);6~(3—fluoro—4—methoxyphényl)—4-
hydroxymethyl—2H—pyridazin*3—one

Following the procedure of Example 1(8),

4—carboxy;2~(4~chlorobenzyl)—6-(3mf1uoro—4—methoxyphenyl)—2
H-pyridazin—~3-cone was reacted to yield the title compound as
pale vellow needles (yield:; 20.4%).
Melting point: 164.6-165,.3%C
'H NMR (400MHz, CDC13)38 :

3.94(3H, s}, 4.69(2H, s), 5.34 (2H, s}, 7.01(1H, dd, J=8.5,
8.5 Hz), 7.30(2H, d,.J=8.5 Hz), 7;42(2}1, d, J=8.5 Hz},

7.50(1H, m), 7.63(1H, dd, J=12.4, 2.2 Hz), 7.67(1H, s).
IR(KBr) cm™*: 3373, 1653, 1610, 1527, 1291, 1135,

 Mass m/z: 374 (M%), 376(M+).

4) Preparation of
2= (4-chlorobenzyl) -6~ (3-fluoro-4-methoxyphenyl) -4~

methanesul fonyloxymethyl-2H-pyridazin-3-one

Following the procedure of Example 1(9),

2-{4~chlorobenzyl) -6- {3-fluoro-4-methoxyphenyl) -4-




Hz), 7.69(1H, t, J=1.2 Hz). IR(KBr) cm1: 3392, 1615, 1604, 15&@9%*@5;@8
1292, 1133, 1018. Mass m z: 373(M+),, 375((M+). 30 March 2006 Fe

206 Preparation of 4-am nonethyl -2-(4-chl orobenzyl)-6-(3-fl uoro-4-
neﬁﬁbxyphenyl)-ZF#pyridazin-3-one hydrochl ori de Follow ng the procedure of
Exanpl e 4, 4-am nonet hyl - 2- (4-chl orobenzyl)-6-(3-fl uoro-4-
met hoxyphenyl ) - 211- pyri dazi n- 3-one waspgjeacted to yield the title conpound
as a slightly-yellow crystalline powder (yield: 66.0%. Mlting point:
202. 0-205.5t |'H NMR(400MHz, . CD30D) 8 3.94(3H, s), 4.13(2H, s), 5.41(211,
s), 7.21(1H, dd, J=8.8, 8.8 Hz), 7.35(211, d, J=8.5 Hz), 7.46(211, .d,
J=8.5 Hz), 7.65-7.71(211, m, 8.08(111. S). IR(KBr) cnml: 2940, 1655,
1616, 1526, hydd@9ymdiZon -2Bxpppléa 20 3-Prepanat rosmciodd to yield the
2- (3, 4-di fluorobenzyl)-6-(3-fluoro-4-net hoxyphenyl)-4
- (4- et hyl - tlblge¢qmnqvﬂd)ﬁathylezyekﬁgw daeithe$- Oyieeldl) SRr.éparation of
2-(3,4-difluorobenzyl)-6-(3-fl uoro-4-net hoxyphenyl) - 4-
Melting point: 156.5-157.4TC
'H NMR (400MHz, CDCl3)8 :
-3.15(3H, s), 3.95(3H, s), 5.22(2H, 4, 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=8ﬂ5Hz),7.49(iH,nU, 7.61(1H,ékﬁ J=12.2, 2.2
Hz), 7.75(1H, s).

IR{KBr) cm™': 1658, 1616, 1358, 1183, 1017,

5) Preparation of
2—(4—chlorobenzyl)~6—(3—fiuoro—4—methoxyphenyl)-4—(4—

methyl—l—piperazinyl)methyl—ZH-ﬁyridazin—3~one

Following the procedure of Example i(10),
2*(4—chlqrobenzyi)-6-(3-fluoro-4“methoxyphenyl)—4—
methanesulfonyloxymethyl-2H—pyridazin-3-one and
l-methylpiperazine were reacted to yield the title compound as
prale brown ﬁrisms {yield: 39.5%).
Melting point: 128.7-130.2C

14 NMR (400MHzZ, CDC13)$:

2.33(3H, s), 2.52(4H, brs), 2.60(4H, brs), 3.53(2H, s),

3.95(3H, s), 5.34(2H, s}, 7.04(1H, dd, J=8.5, 8.5 Hz),

7.30(2H, d, J=8.5 Hz), 7.43(2H, d, J=8.5 Hz), 7.51{1H, m),

7.60 (1K, dd, J=12.4, 2.0 Hz), 7.73(1H, s).

IR(KBr) cm™: 1652, 1607, 1524, 1516, 1438, 1288, 1135.




met hoxycar bonyl - 211- pyri dazi n-3-one Followi ng the procedure o anpl
1(6), 6-(3-f|uoro-4-nethoxypheny|)-4-nethoxycarbony|-ZFprridag?ﬁmggRﬁ@P@h
2006 226 -3-one and 3, 4-difl uorobenzyl- brom de was reacted to yield the
ti t{lﬁe, conmpound as a yellow crystalline powder (yield: 92.1%. Melting
point: 144-14800 'H NVR(400MHz, CDC13)8: 3.96(3H, s), 3.97(3H, s), 5.35(2H,
s), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.12p3H m, 7.28(1H m, 7.36(1H m,
7.50(111; m, 7.60(1H, dd, J=12.2, 1.5 Hz), 8.21(1H, s). IR(KBr) cm 1:
1756, 1656, 1609, 1518, 1439, 1239, 1293, 1278, 1204. Mass m z: 404(10).
2) Preparation of 4-carboxy-2-_(3,4-difluorobenzyl)-6-(3-fluoro-4
nmet hoxyphenyl ) - 2H pyri dazi n- 3-one Foll owi ng the procedure of Exanple 1(7),
2-(3,4-difluorobenzyl)-6-(3-fl uoro-4-methoxyphenyl) - 4- :
met hoxycar bonyl - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as a yel | ovitampstealZl0Bne powder (yield: 97.6%. Melting point:
196. 4-197. 090 ' H NVR(400MHz, CDC13)6 3.97(3H, s), 5.44(2H, s), 7.07(1H, dd,
j=8.5, 8.5 Hz), Frepztabiom)f7.27(1H, n), 7.36(1H, ddd, J=8.1, 8.1, 2.2
Hz) , ' :
) 2—(4—chlorobenzyl)—4—dimethylaminomethyl-6—(3—
fluoro-4-methoxyphenyl) -2H-pyridazin-3-one
Following the procedure of Example 7,
2-(4—chlorobenzyl)—6—(3—fluorof4—methoxyphenyi)—4—
methanesulfonyloxymethyl-2H-pyridazin-3-one and
dimethylamine were reacted to yield the title compound as a
slightly-yellow crystalline powder (yield: 74.7%).
Melting point: 95.3«96.7C
‘H NMR (400MHz, CDCl3)$:
2.33(6H,s), 3.47(2H, 4, J=1.2 Hz), 3.94(3H, s}, 5.34(2H, s),
7.01(1H, dd, J=8.5, 8,5Hz), 7.30(2H, d, J=8.5 Hz), 7.44(2H,
d, J=8.5 Hz), 7.53(1H, ddd, Jg=8.5, 2.0, 1.2 Hz), 7.62(1H,
dad, 9-12.4, 2.2 Hz), 7.74(1H, s).
IR(KBr) cm™t: 1652, 1609, 1524, 1515, 1436, 1289, 1264, 1017.

Mass m/z: 401 (M), 403(M%).

Example 204
Preparation of ‘
2- (4-chlorobenzyl) -4-dimethylaminomethyl-6- (3-
fluoro-4-methoxyphenyl) -2H-pyridazin-3-one
hydrochloride

Following the procedure of Example 4,




7.56(1H, m, 7.66(1H, dd, J=12.2, 2.2 Hz), 8.61(1H, s), 13.8 .
IR(KBr) cm': 1757, 1636, 1567, 1518, 1463, 1440, 1284. 30 m?“é‘%%@%@??

Mass mz: 390(M4). 3) Preparation of '
2-(3}4-dif|uorobenzyl)-6-(3-f|uoro-4-nethoxypheny|)-4
hydr oxynet hyl - 2H- pyri dazi n- 3-one Fol |l owi ng the procedure of Exanple 1(8),
4- car boxy-2-(3, 4-di fl uor obenzyl ) - 6- ( 3-fgkuor o- 4-
met hoxyphenyl ) - 2H pyri dazi n- 3-one was reacted to yield the'title conpound
as slightly-yellow neeldes (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), 5.33(2H, s), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.12(1H, m, 7.23(1H m,
7.31(1H, ddéf; {4rehilogobengyl Pr £-dimethyleninefethitlt 6-J=S8 502024~ 1. 2 Hz),
7.61(1H, dd, J=12.4, 2.2 Hz), 7.68(1H, t, J=1.2 Hz). IR(KBr) cm 1: 3390,
1648, 1602,MaHxgyrhesgl) 1285 yniderin-3vane Wi r3maEmtFo YieRidger ati on of
2-(3,4-di fluorobenzyl)-6-(3-fl uoro-4-met hoxyphenyl ) -4 net hanesu
f onyl oxymet WAL rPEyeRRhaph 31 balkt LyEyaldm iy 4ie I3 doeanderof visdatpl e 1(9),
59.7%) . :
Melting point: 193.4-194.7C
"H NMR{400MHz, CD;0D)&:
2.96{6H, s8), 3.924(3H, s), 4.33(2H, s}, 5.43(2ﬁ, 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, 3).

IR(XBr) cm™: 1655, 1616, 1529, 1327, 1279.

Example 205
.‘Preparation of
4—amin0methyl—2—(4—chlorobenzyl)~6*k3—fluoro—4—
methoxyphenyl)}-2H-pyridazin-3-one
1) Preparation of
2-(4—chlorobenzyl)-64(3—fluoro-4—methoxyphenyl)—4—
phthalimidomethyl-2H-pyridazin-3-one
Following the procedure of Example 24 (1),
2- (4-chlorobenzyl}-6-(3-fluoro-4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin—3—one was reacted to

yield the title compound as slightly-yellow needles ({yield:
75.4%) .

Melting point: 212.5-213.9C




2-(3,4-difluorobenzyl)-6-(3-fluoro-4-nethoxyphenyl) - 4-
hydr oxynet hyl - 2H pyri dazi n- 3-one was reacted to yield the 30 IVEQM?’?BC%’OEZS
title conpound as slightly-yellow neeldes (yield: 91.5%. Melting point:
14&’{ @ 146. 6C 1H NMR(400MHz, CDC13)6: 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, n), 7.61(1Hgadd, J=12.4, 2.2 Hz), 7.76(1H t,
J=1.2 Hz). IR (KBr) curl: 1656, 1612, 1522, 1440, 1352, 1277, 1163. Mass

mz: 454(M+). 5) Preparation. of

2- (3, 4-di fluorobenzyl)-6-(3-fl uoro-4-nmethoxyphenyl ) -4-(

4- et hyl -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3-one Fol | owi ng t he procedure of
Exanpl e 1( 10 NMRX4O8MHAzdi €DCLy) 6benzyl ) - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-

met hanesul f onyl oxynet hyl - 2H pyri dazi n-3-one and 1- et hyl pi perazi ne were
reacted to yi et PRIFE t 511 & -ESfBHund a%50.3Bi Btk - BSI(RBw eelbdeSs (1Hi el d:
55.0%). Melting point: 135.4-136.0C 1'H NVR(400MHz, CDC13) 6 : 2.33 (3H,
s), 2.51 (4H, %hsy=8.5,69- %M)rbﬁb)?f?(éﬂseste <3 ¢ 2Jh1d5 JF8)5 B2I95(3H, s),
5.31(2H, s), 7.04(1H dd, _J=8 Sx 7. 23(1H rr)
7.32(1H, ddd, SEt1g: m.67- é46)2*hz)d s w2 5047 N, A

Hz), 7.76-7.81(2H, m), 7.89-7.94(2H, m).
IR(KBr) cm™: 1773, 1713, 1651, 1610, 1522, 1439, 1419, 1393,
1300. '

Mass m/z: 503({M"), 505 M').

2) Preparation of
d-aminomethyl-2~ (4-chlorobe.nzyl) -6~ (3-fluoro-4-
methoxyphenvl) ~2H~pyridazin-3-one
Following the procedure of Example 24{2),
2-{4-chlorobenzyl)-6- (3-—fluoro—4-—methoxyphenyl) —-4-
phthalimidomethyl-2H-pyridazin-3-one was reacted to yield the
title compdund as slightly-vellow needles (yield: 48,8%).
Melting point: 128.5-131.4C
'H NMR(400MHz, CDCl3)8:
3.88(2H, s}, 3,94(3H, s), 5.34(2H, ."5), 7.02(1H, dd, J=8.5,
8.5 Hz), 7.30(2H, d, J=8.5 Hz), 7.43(2H, d, J=8.5 Hz),
7.51(1H, ddd, J=8.5, 2.2, 1.2 Hz), 7.61 (1H, dd, J=12.4, 2.2
Hz), 7.69(1H, t, J=1.2 Hz).
IR(KBr) cm™: 3392, 1615, 1604, 1520, 1434, 1292, 1133, 1018.

Mass m/z: 373 (M%), 375{(M).




7.52(1H, ddd, J=8.5, 2.2, 1.2 Hz), 7.59(1H, dd, J=12.2, 2.2
t, J=1.2 Hz). 30 March 2006 229 |R(KBr) cm1: 1652, 1608, 152;56 M?h%ggl

1273, 1139. Mass miz: 458(M ). Exanple 208 Preparation of
2- (3\ 4-di f | uor obenzyl ) - 4- di met hyl ani nonet hyl - 6- ( 3-
f | uor 0-4- met hoxyphenyl ) - 2H pyri dazi n-3-one Follow ng the procedure of
Exampl e 7, 2-(3,4-difluorobenzyl)-6-(3px§l uoro-4-net hoxyphenyl) -4-
nethanesulfonyloxynethyI-ZFprridazin-3-one and di nmet hyl am ne were reacted
to yield the title conpound as slightly-yellow needles (yield: 77.1%.
Melting point: 129.9-130.4C 1H NVR(400MHz, CDC13)6: 2.35(6H, s)., 3.49(2H,
s), 3.95(3H, s), 5.32(2H, s), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.11(1H, m,
7.24(1H, mExald( PH6 ddd, J=11.0, 7.6, 2.2 Hz), 7.54(lH ddd, J=8.5, 2.2,
1.2 Hz), 7.62(1H, dd, J=12.4, 2.2 Hz), 7.77(1H, s). IR(KBr) cm 1: 1653,
1610, 1519, 1437 Preperati@83;L 1267, 1136, 1114. Mass niz: 403(M). Exanple
209 Preparatlon of
4-aminomethyl- 2~(4 chlorobenzyl)-6-(3-fluoro-4-
methoxyphenyl) ~-2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4—amiﬁomethyl—2—(4~chlorobenzyl)-6—(3-fluoro—4—
methoxyphenyl)-2H-pyridazin-3-one was reacted‘to yield the
title compound as a slightlyl—yellow crystalline powder {vield:
66.0%).
Melting point: 202.0-205.5C
'H NMR (400MHz, CDsOD)& :
3.94(3H, s), 4.13(2H, s}, 5.41(2H, s}, 7.21(1H, dd, J=8.8,
8.8 Hz), 7.35(2H, d, J=8.5 Hz), 7.46(2H, d, J=8.5 Hz)},
7.65-7.71(2H, m), 8.08(1H. s).

IR(KBr) cm™: 2940, 1655, 1616, 1526, 1439, 1292.

Example 207
Preparation of
2—(3,4*difluorobenzyl)—6-(3—flubr044—methoxyphenyl)-4
= {4-methyl-l-piperazinyl)}methyl-2H-pyridazin~3-one
1) Preparation of
2-(3,4—dif1uorobenzyl)~6—(3—fluoro~4—methoxyphenyl)—4—
methoxycarbonyl-2H-pyridazin—-3~one
Following the procedure of Example 1(6),

6= (3~fluoro-4-methoxyphenyl) -4-methoxycarbonyl-2H-pyridazin




2- (4-chl oroci nnanyl ) - 6-(3-fl uor o- 4- met hoxyphenyl)-4-( 30 March
4-met hyl . -1 - pi perazi nyl ) net hyl - 2H pyri dazi n- 3-one 1) Preparat?@ﬂﬁHF%¥%06
2- (4 chl oroci nnanyl ) - 6- ( 3- f | uor o- 4- net hoxyphenyl ) - 4-

met h@xycarbonyl 2H pyri dazin-3-one Follow ng the procedure of Exanple
1(6), 6-(3-fluoro-4-nethoxyphenyl)-4-nethoxycarb6ényl-- 2H pyridazin -3-one
and 4-ch|orocinnany| chloride were reaghed to yield the title conpound as
a pale yellow crystalline powder (yield: 51.10 . Melting point: 117-119C
1H NVR(400MHz, CDC13)5: 3.95(3H, s), 3.98(3H, s), 5.02(2H, dd, J=6.8, 1.2
Hz), 6.43(1H, at, J=15.9, 6.8 Hz), 6.70(111, d, J=15.9 Hz), 7.03(1H, dd,
J=8.5, 8.511z), 7.25(2H, d, J=8.8 Hz), 7.31(2H, d, J=8.8 Hz), 7.50(1H, dt,

J=8.5. 2.2 tByond aBA(LH-dictluodshen2y]l Brantdd was. 2e4dhd )} o $iRGEBfe cm’
1724, 1709, 1667, 150.6, 1291, 1236, 1126, 831. "Mass m z: 412(M),

414( M ). 2) tﬁb@m@mdoﬁs adyehtdoxyyat il o poadennamdix:69f 3t¢) uoro- 4
met hoxyphenyl ) - 2H pyri dazi n-3-one Fol |l owi ng the procedure of Exanple 1(7),
Melting point: 144~148C
- 'H NMR(400MHz, CDCl3)8:
‘ 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) cmfla 1756, 1656, 1609, 1518, 1439, 1238, 1293, 1278,
1204.

Mass m/z: 404 (M%),

2} Preparation of

d-carboxy-2-{3,4-difluorobenzyl) -6~ (3-fluoro-4-
methqupﬁenyl)—2H—pyridazin—3—one |

Following the procedure of Example 1(7),
-(3,4*difluorobenzyl)-6—(3~f1uor6—4—methoxyphenyl)—

methoxycarbonyl-2H-pyridazin~3-one was reacted to vield the
Citle compound as a yellow crystalline powder {yield: 97.6%).
Melting point: 186.4-197.0C -
'H NMR (400MHz, CDCl;)8 :

3.97(3H, s}, 5.4{(2H, s), 7.07(1H, dd, J=8.5, 8.5 Hz),

7.17(14, m), 7.27(1H,;n), 7.36(1H, ddd, J=8.1, 8.1, 2.2 Hz),

7.56(1H, m), 7.66(lH, dd, J=12.2, 2.2 Hz), 8.61(1H, s),

13.83(1H, s).

IR(KBr) em™: 1757, 1636, 1567, 1518, 1463, 1440, 1284.




2- (4-chl oroci nnanyl ) - 6- (3-f | uor o- 4- net hoxyphenyl ) - 4-
nmet hoxycar bonyl - 2H pyri dazi n-3-one was reacted to yield the 303W6}{ﬁh2'-’(98§
231 title .conpound as a pale yellow crystalline powder (yield: 98.29.
I\/bgtj ng point: 217.2-218.5C 'H NMR(400MHz, CDC13)5: 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(2H99¢, 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).
|R(CKBr) cm 1. 3059, 1744, 1629, 1523, 1480, 1438, 1426, 1296, 1272. WMass
mz: 414(M, 416(M+). 3) Preparation of '
2- (4-chl oroci nnanyl ) - 6- (3-fl uor o- 4- net hoxyphenyl ) -4
hydr oxynet hi&s 2 be/jmr i3984Mh- 3- one  Fol | owi ng the procedure of Exanple 1(8),
4- car boxy- 2- (4- chl or oci nnanyl ) - 6- ( 3-f 1 uor o- 4- net hoxyphenyl )
-2H pyridazi n-3-one was reacted to yield the title conmpound as pale yellow
crystals (yield: 17.0%. Mlting point: 158.2-160.5C 1H NVR(400MHz,
CDC13) 6: 2.95(Rugparatjes 9fHz), 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 :
_ 2=-(3,4-difluorcbenzyl) ~6-(3-fluoro-4-methoxyphenyl)-4-
hydroxymethyl—2H—pyridazin-3—one
Following the procedurg'of Example 11{8),
4—carboxy—24(3,4—difluorobenzy1)—6—(3—fluoro~4—
methoxyphenyl)—2H—pyridazin—3—one was reacted to yield the
title compound as slightly-yellow neeldes (yield: 7.7%).
Melting point: 154.1-155.5C
'H NMR(400MHz, CDCl3)8 :
2.85(1H, t, J=5.6 Hz), 3.95(3H, s), 4.71(2H, d, J=5.6 Hz),
5.33(2H, s), 7.03(1H, dd, J=8.5, 8.5 Hz), 7.12{1H, m),
7.23(1H, m), 7.31(1H, ddd, J=11.0, 7.6, 2.2 Hz), 7.51(1H,
' ddd, J=8.5, 2.2, 1.2 Hz), 7.61(1H, dd, J=12.4, 2.2 Hz),
7.68(1H, t, J=1.2 Hz).
IR(KBr) cm™: 3390, 1648, 1602, 1518, 1440, 1285, 1141.

Mass m/z: 376 (M+).

4) éreparation of
2-(3,4~difluorobenzyl) -6~ (3-fluoro—~4-methoxyphenyl)-4-
methanesulfonyloxymethyl-2H-pyridazin-3-one
Following the procedure of Example 1(9),
2-(3,4~difluorcbenzyl) -6~ (3-fluoro~4-methoxyphenyl)-4-

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




67(1H, d, J=15.9 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz),
Hz). 7.32(2H, d, J=8.5 Hz), 7.51(1H, ddd. 30 March 200?‘%@’533(’86

2 Hz), 7.63(1H, dd, J=12.4, 2.2 Hz), 7. 67(1H t, J=1.2 Hz). I R(KBr)

nki‘ 3392, 1648, 1603, 1523, 1440, 1284, 1273, 1140. WMass m z: 400( M+);

402( MH)'. 4) Preparation of

2- (4-chl oroci nnanyl ) - 6- (3-f | uor o- 4- metdgxyphenyl ) - 4

met hanesul f onyl oxynet hyl - 2H pyri dazi'n-3-one Fol |l owi ng the procedure of

Exanple 1(9), 2-(4-chlorocinnanyl)-6-(3-fluoro-4-nethoxyphenyl)-4-

hydr oxynet hyl - 2H pyri dazi n-3-one was reacted to yield the title compound

as pale yellow neeldes (yield: 90.7%. Mlting point: 135.8-136.41C iH

NVR( 400MHz,, t 0501 3y Bur@und( 8k, s33ghtdy-9803bw 8¢cldeD8(y3H1dddo1J56) 6, 0. 98

Hz), 5. 28(2H d, J=1.5 Hz),.6.39(1H, dt, J=15.9, 6.6 Hz), 6.67(1H, d,

J=15.9 Hz) Merlt}g(glmom 148, 6:18.5G), 7.27(2H, d, J=8.5 Hz), 7.32(2H,

d J =8.5 : 50(1H, m, 7.62(1H, dd, J=12.2, 2.2 Hz), 7.77(1H, t, J=1.2
| R( KBr @NR(4QGEEZ,ﬂHIHa 4523, 1436, 1360, 1335 1287, 1273, 1179.

Nhss mz: 478%NH) 480(N%) 6) Preparatlon of
.16 {3H, 8), 5.26(2H, 4, J=1.2 Hz}, 5.32(2H,

Hz), 6.
J=8..5
2.2, 1.
C

s), 7.04(1H, dd, J=8.5 8.5 Hz), 7.13(1H, m), 7.23 (1K, m),
7.32(1H, m), 7.50(1H, m), 7.61(1H, dd, J=12.4, 2.2 Hz),
7.76(1H, t, J=1.2 Hz). |

IR (KBr) cm™: 1656, 1612, 1522, 1440, 1352, 1277, 1163.

Mass m/z: 454 (M%) .

5) Preparation of
2—(3,4—dif1uorobenzyl)—6-(3-f1uoro-4—methoxypheﬁyl)—4-(
A4-methyl-l-piperazinyl)methyl-2H-pyridazin-3-one

Following the procedure of Example 1(10),
2—(3,4~dif1uorobenzyl)~6~(3—fluoro—4—methoxyphenyl)—4—
methanesulfonyloxymethyl~2H—pyridazin—3mone and
l-methylpiperazine were reacted to yield the title compound as

. 8lightly-~yellow neeldes {yield: 55.0%).

Melting point: 135.4-136.0C |

'H NMR(400MHz, CDCls)$ :
2.33(3H, s}, 2.51(4H, brs), 2.62(4H, brs), 3.56(2H, d, J=1.5

Hz), 3.95(3H, s), 5.31(2H, s}, 7.04(1H, dd, J=8.5, 8.5 Hz),

7.11(1H, m), 7.23(1H, m), 7.32(1H, ddd, J=11.0, 7.6, 2.0 Hz),
7.52(1H, ddd, J=8.5, 2.2, 1.2 Hz), 7.59(1H, dd, J=12.2, 2.2

Hz), 7.74(1H; t, J0=1.2 Hz).




2- (4-chl oroci nnanyl ) - 6-(3-fl uoro- 4- met hoxyphenyl )-4-(4 30 Nhrcgoﬂﬂﬁg %@ﬁ
nmet hyl - | - pi perazi nyl ) net hyl - 2H pyri dazi n-3-one Fol | ow ng the proce B gf
Exagple 1(10), 2-(4-chlorocinnanyl)-6-(3-fluoro-4-nethoxyphenyl) - 4-
metthgnesul f onyl oxynet hyl - 2H- pyri dazi n- 3-one and 1-methyl pi perazi ne were
reacted to yield the title conpound as pale brown neel des (yield: 66.3%.
Melting point: 123.9-125.50 'H NWR (4QMHz, CDC 1,) 5 : 2.33(3H, s),
2.52(4H, brs), 2.62(4H, brs), 3.58(2H d, J=1.2 Hz), 3.95(3H, s), 4.98(2H,
dd, J=6.8, 1.2 Hz), 6.41(1H, dt,- J=15.9, 6.8 Hz), 6.66(1H, d, J=15.9 Hz),
7.04(1H, dd, J=8.5, 8.5 Hz), 7.26(2H, d, J=8.5 Hz), 7.32(2H, d, J=8.5 Hz),
7.53 (1H, ddd, J=8.5, 2.0, 1.2 Hz), 7.62(1H, dd, J=12.4, 2.2 Hz),
7.75(1H, t, IBHHBR) M) : | RGBr L6oM, 1154847, 4316068291522274430,361282, 1270.
Mass nmlz: 482(M ), 484(M ). Exanple 210 Preparation of
2- (4- chl or o¥aadamss ) -458((BZF | uor o- 4- met hoxyphenyl ) - 4- | ‘
4- (2-hydr oxyet hyl ) - 1- pi per azi nyl ] net hyl - 2H pyri daai n- 3-one Foll ow ng the
procedure of Exanple 1(10),
2-(4=ch|orocinnanyt;-G-(B-fluoro-4-nethoxypheny|)-4-
- Example 208
Preparation of
2-(3,4-difluorobenzyl}~4—dimethylamihomethyl~6—(3~
fluoro~4—methoxyphenyl)—2H—pyridaziﬁ-3~one
Following the procedure of Example 7,
2- (3, 4-difluorobenzyl)-6- (3-fluoro-4-methoxyphenyl) -4
methanesulfonyloxymethyl—ZH-pyridazin—3~one and
d@methylamine were reacted to yield thé title compound as
slightly-yellow needles {(vield: 77.1%).
Melting point: 129.9-130.4C
'H NMR (400MHz, CDC13)8 :
2.35(6H, s}, 3.49(2H, sj, 3.95(3H, s}, 5.32(2H, s}, 7.02(1H,
dd, J=8.5, 8.5 Hz), 7.11(1H, m}, 7.24(1H, m}, 7.32(1H, ddd,
J=11.0, 7.6, 2.2 Hz), 7.54{1H, ddd, J=8.5, 2.2, 1.2 Hz),
7.62(1H, dd, J=12.4, 2.2 Hz), 7.77(1H, s).
IR(KBr) cm™: 1653, 1610, 1519, 1437, 1291, 1283, 1267, 1138,
1114, |

Mass m/z: 403{M%).

Example 209
Preparation of

2-(4-chlorocinnamyl)-6-{3—fluoro—4—methoxyphenyl)—4—(




met hanesul f onyl oxynet hyl - 2H pyri dazi n- 3-one and 30 March 2006

1- pi perazi neethanol were reacted to yield the title conpound %@ﬁamh 2006
sligptly-yeIIOM/needIes (yield: 65.1%. Melting point: 133.1-134.9 'H
NN@\(ﬁOOl\/HZ, CDC13)5 2.57-2.62(11H, m, 3.58(2H, d,J=1.2 Hz), 3.63(2H, t,
J=5.4:1iz), 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 (dd4g, dd, J=8.5, 8.5 Hz) , . 7..26(2H,
d, J=8.5 Hz), 7.32(2H, d, J=8.5 Hz), 7.53(1H, m, 7.61(1H, dd, J=12.4, 2.2
Hz), 7.75(1H, s). IR(KBr) cm 1: 3451, 1647, 1605, 1523, 1438, 1285, 1274,
1137. WMass nlz: 478(1+), 480(1+). Exanple 211 Preparation of ‘
2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxyphenyl )-4-[3 .

(4- net hyl - | - pi peréaZiafpytplopypér@aiml) nddhiy h- 30-copwer i di)z 1RF-epanat i on of

4- br ononet hyl - 2- cycl opr opyl net hyl - 6- (3-f 1 uor o- 4- '
nethoxypheny?)EEﬁﬁﬁﬁﬂﬁhﬁazpﬁ-S-one . ‘

2- Cycl opropyl - et hyl -6. . (3-fl uor o- 4- met hoxyphenyl ) - 4.

hydr oxynet hyl - 21 b5 A n3anyib) 6863 1, uo0064-mertigx yobwnlyan ~ 4+ et r abr oni de
(404 ny, 1.2 nnnu%:and pyridine (48 ng, 0.61 mmol) were dissolved in

t et r ahydr of BE SRS APPRYI R umaekdazd@-doPBe stirring, a sol uti'on of.

triphenyiphOSphi%%l&%%gnggthg"ﬁigggghle of Example 11{6&},
6-(3~fluoro~4—methoxyphenyl)—4-methoxycarbdnyl—ZH—pyridaziﬁ‘
—-3-one and 4—chlorocinnamyl chloride were reactéd.to yvield the
title compound as a pale yellow crystaliine powder (yield:
51.1%).

. Melting point: 117-119C

'H NMR (400MHz, CDCls)d :
3.95(3H, s), 3.98(3H, s), 5.02(2H, dd, J=6.8, 1.2 Hz),
6.43(1H, dt, J=15.9, 6.8 Hz), 6.70(1H, d, J=15.9 Hz},
7.03(1H, dd, J=8.5, 8.5 Hz), 7.25(2H, d, J=8.8 Hz)., 7.31(2H,
d, J=8.8 Hz), 7.50(1H, dt, J=8.5, 2.2 Hz), 7.62{1H, 44,
J=12.2, 2.2 Hz), 8.22(lH,s). _

-IR(KBr) cm™l: 1724, 1708, 1667, 1506, 1291, 1236, 1126, 831.

Mass m/z: 412{M%), 414(M").

2) Preparation of
4—carboxy—2—(44chlorocinnamyl)-64(3—fluoro—4—
methoxyphenyl}-ZH-pyridazin-B—one
Following the procedure of Example 1(7},
2*(4—chlorocinnamyl)-6-(3~fluoro—4~methoxyphenyl)-4-

methoxycarbonyl—2H—pyridazin—3—one-was reacted to yieid Ehe




in tetrahydrofuran (3 nL) was added. Under ice cooling, the 3030Msreh2ds
235 mxture was stirred for 1 hour, and further stirred overnight at room
tenperature. Insoluble materials were filtered off, the solvent was

di §t}11ed off under reduced pressure, and the residue was isolated and
purifi.ed by colum chromat ography on silica gel (hexane/ethyl acetate=2/1)
to yield the title conpound as a yellﬂ¥ powder yleld 155 ngy, 69.5%. 1H
NMR(400MHz, CDC13)o: 0.45-0.60(4H, m 58(111,. -3.95(3H, a), 4.12(2H,
d, J=7.3 Hz), 4.49(2H, s), 7.03(1H, dd, J=8.5, 8. 5 Hz), 7.50(1H, m,
7.60(1H, dd, J=13.4, 2.2 Hz), 7.77(1H, s). 2) Preparation of

2-cycl opropyl nethyl -4-[2, 2-di (tert-but oxycar bonyl ) et hyl

1- 6- ( 3- f | uokdte nediymwrphesy k) p2He Pyl IdAZ icRy3t ODE; Y t;ﬁfwa@%(?wi&m hydri de,
(322 ng, 7.38 mol) was added to a solution of di-tert buty mal onat-e (970
ng, 4.48 m8B)2%h. N, N-di met hyl formam de (10 nl),

4- br ononet hyl - 2- cycl opr opyl net hyl - 6- (3-f 1 uor o- 4-

met hoxyphen¥e} t iy myariidaz2a 7326288 (FC8 g, 4. 90 nmol ) was added under
ice-cold stlrrlng The reaction mxture was stirred at roomtenperature
for 1 hour, HhaWRdd 00NHD, Walb@ks) Sand extracted with ethyl acetate: The
extract was washed with brine and dried over anhydrous sodium sul fate. The
sol vent was dist37(P8d Dff S- URRHE, dedlifed PtlesSudR{1Thety ekildud, Wass i sol at ed

and purified
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).

IR{KBr) cm™: 3059, 1744, 1629, 1523, 1480, 1438, 1426, 1296,
1272.

Mass m/z: 414 (M), 416(M").

3} Preparation of
2—(4-chlorocinnamyl)—6-(3-fluoro—4—methoxyphenfl)f4~
hydroxymethyl-2H-pyridazin-3-one -

Following the procedure of Example 1(8),
'4—carboxy-2—(4—chlorocinnamyl)—6-(3—fluoro—4—methoxyphenyl)
~2H-pyr1da31n—3-one was reacted to yield the tltle compound as
pale yellow crystals (yleld. 17.0%}).

Melting point: 158.2-160.5C

iH NMR {400MHz, CDCl3)8:
2.95(14, t, J=5.9 Hz), 3.94(3H, s), 4.73(2H, dd, J=5.9, 1.2
Hz),l4.98(2H, dd, J=6.6, 1.2 Hz), 6.40(1H, dt, J=15.9, 6.6
Hz), 6.67(1H, d, J=15.9 Hz), 7.02(1H, dd, J0=8.5, 8.5 Hz),

. 7.27(2H, &, J=8.5Hz), 7.32(2H, d, J=8.5 Hz), 7.51(1H; ddd,




by chromat ography on silica gel (hexane/ethyl acetate=3/1) to §@Mg%ﬁf2 6 .
236 yield the title conpound as a yell ow powder (yield: 1.39 ng, 61.89

"H NVR(400MHz, CDC13)S: 0.44-0.50(2H, m, 0.50-0.58(2H, m, 1.41(18H, s)

1. 56“()1H m, 3.12(2H, d, J=7.8 Hz), 3.87(1H, t, J=7.8 Hz), 3.94(3H, s),
4.09(2H, d, J=7:8 Hz), 7.01(1H‘, dd, J=8.5, 8.5 Hz), 7.43(1H, d, J=8.5Hz),
7.50(1H, s), 7.57(1H, dd, J=12.4, 2.2 23kiz). 3) Preparation of i

4- (2-car boxyet hyl ) -2-cycl opropyl net hyl - 6=(3-f | uoro-4

met hoxypheny. | )-2H pyri dazin-3-one Trifluoroacetic acid (21 nL) was added
to 2-cyclopropyl nethyl-4-[2,2-di(tert-butoxycarbonyl)ethyl]-6-
(3-fluoro-4-nmet hoxyphenyl )-2H pyridazin-3-one (1.39 g, 2.77 nmol), and the
mxture was stder-&d at2r dofh H&hpdr 68 (ke Py 012 rAndt2$iz)Tha- 6Bl 1Bt was

distilled off under reduced pressure, and toluene was added further,
fol | owed by azteotjr'ép?c Bbi ling. The residue was heated at 190 to 200 for

30 m-nutes er a tro en atm)s here to yield the title comound asa
pal e brown f%&%‘é 8 % §23f7%523yH1ﬂ||‘W2f (J@%Mji?"f?’cg%l
0. 45-0. 50(3fh 1y O %OQMW%Z @y, 1 41aH 2. 80(2H

4) Preparation éf
2—(4-chlorocinnamyl)-6~(3-fluoro—4~methoxy§heny1)—4—_
methanesul fonyloxymethyl-2H-pyridazin-3-one |
Following the procedure of Example 1(9),
2-(4—chlorocinnamyl)—6—(3—fluoro—4—methoxyphenyl)— -
hydroxymethyl—2H—pyridézin—3-one was reacted to yield the
title compound as pale yellow neeldes (yield: 90.7%).
Melting point: 135.8-136.4°C
'H NMR (400MHz, CDCl3)8:
3.17(3H, s), 3.95(3H, s), 4.98(2H, dd, J=6.6, 0.88 Hz),
5.28(2H, d, J=1.5Hz), 6.39(1H, dt, J=15.9, 6.6 Hz), 6.67(1H,
d, 9=15.9Hz), 7.03(1H, dd, J=8.5, 8.5Hz), 7.27(2H, d, J=8.5
Hz}, 7.32(2H, d, J=8.5 Hz), -7.50(1H; m), 7.62(1H, 44, J=12.2,"
2.2 Hz), 7.77(1H, t, J=1.2 Hz). | .
IR{KBr) cm™: 1660, 1615, 1523, 1436, 1360, 1335, 1287, 1273,
1179,

Mass m/z: 478 (M*), 480(M").

5} Preparation of

2—(4—chlorocinnamyl)—6—(3~fluor0*4~methoxyphenyl)-4—(4—



t, J=7.1 Hz), 2.97(2H, t, J=7.1 Hz), 3.94(3H, s), 4.10(2H, d,2dF
7.02(1H, dd, J=8.5, 8.5 Hz), 7.47(1H, d, J=8.5 30 March 2006 2%@”@?}1%6
7.55(1H, s), 7.59(1H, dd, J=12.4, 2.2 Hz). 4) Preparation of
2- ¢ygl opropyl net hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 4- (3
hydroxypropyl ) - 2H pyri dazi n-3-one. Foll owi ng the procedure of Exanple
1('8), 4-(2-carboxyethyl)-2-cycl opropysgzet hyl - 6-(3-fl uoro-4-
met hoxyphenyl ) - 2H pyri dazi n- 3-one was reacted to yield the title conpound
as a brown oil (yield: 82.9%. 1H NVR(400MHz, CDCl13)S: 0.44-0.52(2H, m,
0.52-0.60(2H, m’, 1.42(1H, n), 1.88-1.94(2H, nm), 2.81(2H t, J=6.1 Hz),
3.63(2H, t, J=5.9 Hz), 3.95(3H, s), 4.12(2H, d, J=7.3 Hz) , 7.02 (1H, dd,
J= 8.5, 8.5 H¢thylS0(ligerafinyl BRdiltyl-2H-pyri06ith-chnel=12. 4, 2.2 Hz).
5) Preparation of 2-cyclopropyl nethyl-6-(3-fluoro-4-nmethoxyphenyl)-4-(3
met hanesul f onyl o)X¥pdrlepyny- Bk pyrdakaizire- 3foRrampbd | Dlid)g t he procedure of
Exanpl e 1(9%, 2-cycl opropyl net hyl - 6- (3-f | uor o- 4- met hoxyphenyl ) - 4- ( 3-
hydr oxypr op$T § 42 I9yccd azpmy Bl ofrel 3vdd vozactede tioxymiahyihe 4~t i t | e conpound
as a pale brown powder (Xi eld: 82.0%. 'H NVR(400MHz, CDC13)5:
methanesulfonyloxymethyl-2H-pyridazin-3-one and
1~methylpiperazine were r’eécted to yield the title compound as
palé brown neeldes (yield: 66.3%).
Melting point: 123.9-125.5C
'H NMR (400MHz, CDC13)5:
2.33(3H,s),2.52(4H,brs},2.62(4H,brs),3.58(2H,(L Jg=1,2
Hz), 3.95(3H, s), 4.98(2H, dd, J=6.8, 1.2 Hz}, 6.4-1(11{, dt, -
J515.9, 6.8 Hz), 6.66(1H, d, J=15.9 Hz), 7.04 (1H, dd, J=8.5,
8.5 Hz), 7.26(2H, 4, J=8.5 Hz), 7.32(24, d, J=8.5 Hz), 7.53
{1H, ddd, J=8.5, 2.0, 1.2 Hz), 7.62(1H, dd, J=12.4, 2.2 Hz),
7.75(1H, t, J=1.2 Hz). |
IR(KBr} cm™: 1647, 1606, 1522, 1439, 1282, 1270.

Mass m/z: 482 (M'), 484 (M').

Example 210
.Preparation of
2—(4—chlorocinnamyl)~6-(3—fluoro—4~methoxypheny1)v4—[
4~(2~hydroxyethyl)—1—piperazinyl]ﬁethyl—2H~pyridazin—
3—6ne
Following the procedure of Example 1(10),
2—(4~chlorocinnamyl)—6—(3—fluoro—4—mefhoxypheny1)—4—

methanesulfonyloxymethyl-2H-pyridazin-3-one and




0.44-0.51(2H, m, 0.51-0.60(2H, n') 1.41(1H, m, 30 March 20063gq\§1arch2006
2.13-2.21(2H, m, 2.80(2H, t, J=7.1 Hz), 3.04(3H, s), 3.94(3H

4.09(2H, d, J=7.3 Hz), 4.31(2H, t, J=6.1 Hz), 7.02 (1H, dd, J=8.5, 8.5 Hz)
: 7”2}9 (1H, d, J=8.5 Hz) , 7.53 (1H, s), 7.61(1H, dd, J=12.4, 2.2 Hz). 6)
Prepar.ati on of 2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl )-4-(3-( -
4- met hyl - 1- pi perazi nyl ) propyl ] - 2H pyri g%zi n- 3-one Foll owi ng the procedure
of Exanple 1(10), 2-cyclopropyl nethyl-6-(3-fl uoro-4-methoxyphenyl)-4-(3-
met hanesul fonyl oxypropyl)-2H pyri dazi n-3-one and 1-nethyl pi perazi ne were
reacted to yield the title conpound as a yellowoil (yield: 62.0%. 1H
NMR(400MHz, CDC13)5: 0.44-0.50(2H, m, 0.50-0.60(2H, m, 1.41(1H m,

1. 90- 2. 00( 2H-pirper 2z {BHans), war&Qeac@ales yidia %n841£§ﬁe hpoft 98(2H d
3157.3 ), 7 02(1H dd, Jo8.5 8 8 Foy. 7 48 (1H o). T IRty

Hz) , 7.70 @skslightUri@ldow2nledte) . (yiR(Neass. o9 1: 1648 1607, 1524
1286, 1122, 1022, 755. Mass mz: 414(M) Exarrple 212 Preparation -of
2=cycl opropkleh'eiﬂngllpom.r(ts dBaethysandoopr opyl ) - 6-(3
 'H NMR(400MHz, CDCl3)8 :
2.57-2.62(11H, m), 3.58(2H, d,J=1.2 Hz), 3.63(2H, t, 3=5.4
Hz), 3.94(3H, s), 4.97(2H, d, J=6.6 Hz), 6.41(1H, dt, J=15.9,
6.6Hz), 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), 7.53(1H, m),
7.61 (18, dd, J=12.4, 2.2'Hz), 7.75(1H, s).
IR(KBr) cm™: 3451, 1647, 1605, 1523, 1438, 1285, 1274, 1137.

Mass m/z: 478 (M%), 480(M').

Exmnﬁle 211

Preparation of

'2—cyclopropylmethyl—6—(3—fluoro—4~methoxyphenyl)—4—[3

'—14-methyl—1-piperazinyl)propyl]-2H—pyridazin;3-one
1) Preparation of

4-bromomethyl-2- cyclopropylmethyl— 6—{3 fluoro-4-

methoxyphenyl) 2H—pyr1da21n -3-one

2-Cyclopropyl-methyl-6+ (3-fluoro-4-methoxyphenyl) 4~

hydroxymethyl-2H-pyridazin-3-one (185 mg, 0.61 mmol), carbon

tetrabromide (404 mg, 1.2 mmol) and pyridine {48 mg, 0.61 mmol)
were dissolved in tetrahydrofuran (3 mlL), and under ice-cold

stirring, a solution of triphenylphosphine {319 mg, 1.2 mmol)

in tetrahydrofuran (3 mL) was added. Under ice cooling, the




30 March 2006 239 fluoro-4-nmethoxyphenyl)-2H pyridazin-3-one &gt "shdehe
procedure of Exanple 7,
2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4- ( 3-
metthanesul f onyl oxypropyl ) - 2H pyri dazi n- 3-one and di met.hyl am ne were
reatted to yield the title compound as a yellow powder (yield: 64.7%. 1H
NVR(400MHz, CDC13)S: 0.44-0.50(2H, m,998.53-0.60(2H, nm), 1.40(1H, m,
2.24-2.35(2H, m, 2.75-2.80(2H, m, 2.79(6H, s), 3.03(2H, t, J=7.3 Hz),
3.94(3H, s), 4.08(2H, d, J=7.1 Hz), 7.04(1H, dd, J=8.5, 8.5 Hz), 7.57(1H,
d, J=8.5 Hz), 7.65(1H, dd, J=12.4, 2.2 Hz), 7.72(1H, s). IR(Neat) cm 1:
1649, 1608, 1524,, 1288, 1122, 1022, 761. Mass mz: 359(M). Exanple 213
Prepar at i or¥tui epel spiopd et hy lhofir( 3afid Wurehér net hoembeayh gk (3
- (I - pi perazi nyl ) propyl ] -2H-pyri dazi n-3-one 1) Preparation of
2- cycl opr opyt msomy keapgBaturd er fnbalokle aclienybik-were filtered off,
pi per-azi nyl%tg opyl ]-6-(3-fluoro-4-nethoxyphenyl)-2H pyridazi n-3-one
Fol | owi ng t FrévettreaoidiBrabéd dfiflohder reduced pressure, and the
2- cycl opropyl net hyl - 6- ( 3-fl uor o- 4- met hoxyphenyl ) - 4- (3
: Fesidue was isolated and purified by column chromatography on
silica gel (hexane/ethyl acetate=2/1) to yield the title
compound as a yellow powder {yield: 155 mg, €9.5%).
'H NMR{400MHz, CDCl3)$ :
0.45-0.60(4H, m}, 1.58(1H, m), 3.95(3H, s), 4.12{2H, d,
J=7.3 Hz}), 4.49(2H, s), 7.03{1H, dd, J=8.5, 8.5Hz}, 7.50(1H,

m), 7.60{1H, dd, J=13.4, 2.2 Hz), 7.77(1H, s).

2} Preparation of

2-cyclobropylmethyl—4- [2,2-di (tert-butoxyéarbonyl) ethyl

1-6-(3-fluoro-4-methoxyphenyl) -2H~pyridazin~3-one

After 55% so&ium hydride {322 mg, 7.38 mmol) was added

to a solution of di-tert-butyl malonate (970 mg, 4.48 mmol) in
N,N-dimethylformamide (10 mlL),
4-bromomethyl-2-cyclopropylmethyl-6- (3.—fluoro-4-
methoxyphenyl) -2H~pyridazin—3.—one (1.8qg, 4.90 mmol)rwas added
under ice-cold stirring. ‘The reaction mixture was stirred at
room temperature for 1 hour, poured into water, and extracted
with ethyl acetate. The extract was washed with brine and dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure. The residue was isolated and purified

by chromatography on silica gel (hexane/ethyl acetate=3/1} to




30 March 2006 240 net hanesul f onyl oxypropyl)-2H pyridazi n- 3- onesz@phrch 2006
tert-butyl 1-piperazinecarboxylate were reacted to yield the title
conpound as a yellow oil (yield: 76.9%. 'H NVR(400MHz, CDC13)5 '
0. 41%0 50(2H, m, 0.52-0.60(2H, nm), 1.44(1H m, 1.46(9H s),
2. 00- 2. 40(2H, m), 2.50-2.80(6H, M, 3.50-3..75(6H, mM, 3.94(3H, s),
4.08(2H, d, J=7.1 Hz), 7.02(1H, dd, J=gg5, 8.5 Hz), 7.47-7.65(3H m. 2)
Preparation of 2-cycl opropyl nmet hyl - 6- (3-f | uor o- 4- net hoxyphenyl ) -4-[ 3-(
1- pi perazi nyl ) propyl | - 2H pyri dazi n- 3-one Fol |l ow ng the procedure of Exanple
20, 2-cycl opropyl net hyl -4-[3-(4-tert-butoxycarbonyl -1 -
pi per azi nyl ) propyl ] -6=(3-fl uoro-4- net hoxyphenyl ) -2H pyri dazi n-3-one was
reacted to yield thee tiitikecounpouhdsas wellymi lpowdei| (¢ydeid:1.38.89). "' H
NVR (400MHz, CDClB) 8 : 0.43-0.50(2H, m, 0.50-0.59(21, m, 1.42(1H m,
1.82-1. 92(2iiFL $§) . 2.40-2.50(6H, m, 2.68(2H, t, J=7.6 Hz), 2.93-2.95(4H,
m, 3.94(3H s), 4. 08(2H d, J=7.3 Hz), 7.01(].H, dd, J=8.5, 8.5 Hz),
7. 45( 1H, s)Ii?mWE@EPMHa; QR 55 : Hz), 7.59(1H, dd, J=11.4, 2.0 Hz). I R(Neat)
cm1l: 1648, 1607 1523, 1288, 1122 1023, 760. Mass niz: 400( M+).

0.44-0.502H, m), 0.50-0. 58 (2H, m), 1.41(18H, s), 1.56{1H,

m), 3.12(2H, d, J=7.8 Hz), 3.87(1lH, t, J=7.8 Hz), 3.94(3H,

- s), 4.09(2H, d, J=7.8 Hz), 7.01(1H, dd, J=8.5, 8.5 Hz),
7.43 (14, d, J=8.5'Hz), 7.50(1H, s), 7.57(1H, dd, J=12.4, 2.2

Hzj.

3) Preparation of
4~ (2-carboxyethyl)-2-cyclopropylmethyl—-6= (3-fluoro—4-
methoxyphenyl)-2H-pyridazin—-3-one
Trifluoroacetic acid (21 mL) was added to
2-cyclopropylmethyl-4-[2,2~di (tert-butoxycarbonyl) ethyl]}-6-
{3~-f£luoro=~4-methoxyphenyl) -2H-pyridazin-3-one (1.39 d, 2..77
mmoli ; and the mixture was stirred atrroom temperatnre for 30
minutes. The solvent was distilled off under reduced preséure,
and toluene was added further, followed by azéotropic boiling.
‘The residue was heatéd at 190 to 200C for .30 minutes under a
_nitrogen atmosphere to yield the title compound as a pale brown
powder (yield: 907 mg, 94.7%). |
'H NMR(400MHz, CDCls)§ :
0.45-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m}, 2.80(2H,
t, J=7.1 Hz), 2.97(2H, t, J=7.1 Hz), 3.94(3H, 3), 4.10(2H,

d, J=7.3 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.47(1H, d, J=8.5




30 March 2006 FTh VJ 241 Exanple 214 Preparation of 30 March 2006
2-cycl opropyl met hyl -6- (3-f |uoro-4-nethoxyphenyl) -4- [3
- (1- pi perazinyl) propyl ] - 2H pyri dazi n-3-one di hydrochl oride Follow ng the
prdcédure of Exanple 4, , .
2-cycl'opr opyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-[ 3- ( 1-
pi perazi nyl ) propyl ] -2H pyri dazi n-3-onegda4as reacted to yield the title
conmpound as a slightly-yellow crystalline powder (yield: 83.1%. Mlting
point: 174-17800 1H NVR(400MHz, DMSO- d6)5: 0.39-0.45(2H, m, O0.45-0.55(2H,
m, 1.32(1H, m, 2.00-2.25(2H, m, 2.62-2.66 (2H, m, 3.20-3.85(ICH, n),
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, H4),, 7.-96((1E1, sk) .7 IFA((KB,) ddm I=14647,2.26@4, .1523, 1297, 1123,
1020, 762. Exanple 215 Preparation of 4-[3-[N, N-bis(2-hydroxyethyl)
am no] propyl ]-2- cycl opropyl net hyl - 6- (3-fl uor o- 4- met hoxyphenyl ) - 2H
pyri dazi n- 3-one
4) Preparation of
2—cyc10propy1methyl—6—(3-fluoro-4—methoxyphenyl)-4—(3—
hydroxypropyl) ~2H-pyridazin-3-one
Following the procedure of Example 1(8),
4—(2-ca;boxyethyl)—2—cyc10propylmethyl—6-(34fluoro—4~ |
methoxyphenyl)~2H—pyridazin-3—one was reacted to yield the
title compound as a brown oil (yield: 82.9%).
'H NMR (400MHz, CDCl3)5 :
0.44—0;52(2H, m), 0.52-0.60(2H, m), 1.42{14, m),
1.88-1.94(2H, m), 2.81(2H, t, J=6.1 Hz), 3.63(2H, t, J=5.9
Hz), 3.95{3H, s), 4.12(2H, d, J=7.3 Hz), 7.02(1H, dd, J= 8.5,
8.5 Hz), 7.50(1H, m), 7.52(1H, s), 7.60(1H, dd, J=12.4, 2.2

Hz) .

5) Preparation of
2—cyclopropylmethyl—6—(3—fluoro—4*methoxyphenyl)-4—(3—

methaﬁesulfohyloxypropyl)—2H—pyridazin—3—one |

Following the procedure of Example 1(9),

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

hydroxypropyl) -2H-pyridazin-3-one was reacted to yvield the

title compound as a pale brown powder (yield: 82.0%).

'H NMR (400MHz, CDCls)$ :

0.44-0.51(2H, m), 0.51-0.60(2H, m), 1.41(1H, m),




Fol l owi ng the procedure of Exanple 1(10), 30 March 2006 242 34 march 2006
2-cycl opropyl net hyl - 6- (3-f 1 uor o- 4- net hoxyphenyl ) - 4- (3- net hanesu

f onyl oxypropyl) - 2H pyri dazi n-3-one and diethanol am ne were reacted to
ylefﬂ the title conpound as a yellow oil (yield: 13.1%. 1H NVR(400MHz,
CDC13).8: 0.44-0.50(2H, m), 0.50-0.60(2H, m, 1.41(1H, in), 2.10-2.20(2H,
m, 2.76(2H, t, J=7.3 Hz), 3.00-3.15(644g m, 3.87-3.92(4H, m, 3.94(3H, s),
4.08(2H, d, J=7.3 Hz), 7.02(1H, dd, J=8.5, 8.5 Hz), 7.53(1H, d, J=8.5 Hz),
7.60(1H, s), 7.62(1H, dd, J=12.4, 2.2 Hz). IR(Neat) cm: 1645, 1602, 1524,
1288, 1123, 1024, 756. Mass mz: 400(M -CH2oH). Exanple 216 Preparation of
4- (3- am nopropyl ) - 2-cycl opr opyl net hyl - 6- (3-f | uor o- 4- ,
met hoxyphenyl Y2-A3-By Rl §2i m)3- @né0 (R8I | twi Frel 11hdzpr 08edd 88 0fs)Exanpl e
24(1), 2-cycl opropyl net hyl -6-(3-fl uoro-4-nmet hoxyphenyl ) -4-(3-
nethanesulfonfi@%ﬁéﬁoﬁ@l)429ﬁ¢9H4dbzﬂﬁ333dﬁ@rmés3ié&ﬁxdd e6.yimd)d a crude
product. W thout purlflcatlon t he crude froduct was reacted further in

accor dance wi t'h 02HéH pr‘%?ce%?éroﬁ Bl B 42Ui)dr d=9i 8IHE)t,h2. $3 1% conpound
as a yellowoll (yield dd 8% 124 2.2 Hz).

6) Preparation of
Zucyclopropylmethyl—G-(3~fluoro-4-methoxyphenyl)-4—[3—(
4-methyl-l-piperazinyl)propyl]l-2H-pyridazin-3-one

Following the procedure of Example 1(10}, 7
2-cyclopropylmethyl~6—(3—fluoro—4—methoxyphenyl)—4~(3-
methanesulfonyloxypropyl)-2H—pyridazin—3—one and

-methylp.lpera21ne were reacted to yield the title compound as

a yellow oil {yield: 62.0%).

'H NMR (400MHz, CDC13)8:
0.44-0.50(2H, m), 0.50-0.60{2H, m), 1.41(1lH, m),
1.90-2.00{2H, nm), 2.45{3H, s), 2,30-3.00(12H, n), 3.94(3H,
s), 4.08(2H, d, J=7.3 Hz}, 7.02{1H, 44, J=8:5, 8.5 | Hz),

'7.48(1H, s), 7.50(1H, d, J=8.5Hz), 7.70(1H, dd, J=12.3, 2.0
Hz) . ' |
IR(Néat) cm™t: 1648, 1807, 1524, 1286, 1122, 1022, 755.

Mass m/z; 414 (M%) .

Example 212
Preparation of

24cyclopropylmethyl-4—(3—dimethylaminopropyl)—6-(3-




30 March 2006 243 1H NMR(400MHz, CDCl13)S: 0.44-0.50(2H, m, O0.%9nurBR(2bde
m, 1.41(1H m, 1.84-1.96(2w, m, 2.67-2.80(4H, m, 2.87(2H, t 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),
7.1(9(}1H, d, J=8.5Hz), 7.50(1H, s), 7.59(1H, dd, J=12.4, 2.2 Hz). |

cm 1l: 3370, 1648, 1606, 1523, 1289, 1122, 1023, 760. Mass i z: 331(M).
Exanpl e 217 Preparation of - 239

4- ( 3-am nopropyl ) - 2- cyclopropylnethyl 6- ( 3-fl uoro- 4-

met hoxyphenyl) - 2H pyri dazi n- 3-one hydrochl oride Follow ng the procedure of
Exanpl e 4, 4-(3-am nopropyl)-2-cycl opropyl net hyl - 6-(3-fl uoro-4-
nethoxyphenyl) 2H pyri dazi n- 3-one was reacted to yield the title conpound
as a slightly- yeIﬁknnn@rﬂsmath¢XMphﬁxudéP26ypgixhaiﬂh4iﬁbnewblt|ng poi nt :
183-185.0 1H NVR(400MHz, DWVSO- d6)6: 0.40-0.45(2H, m, 0.45-0.55(2H, m,
1.32(1H, m, 1. 8@01119‘3'(‘-25‘1 the  pro@tal, of, Eaaﬂpl}z Hz), 2.78-2.88(2H, n),
3.90(3H, s), 4.00(2H, d, J=7.3 Hz), 7.28(1H, dd, J=8.5, 8.5 Hz),
7_70_7_78(2$rcyﬁlogxqu@mﬂthg; 6- (3- fluoro~4—methoxyphenyl)—4—(3-

(]
11

methanesulfonyloxypropyl)~2H—pyridazin-3—one and

diméthylamine were reaqted to yield the title compound as a

“yellow powder-(yield}'64.7§).

*H NMR(400MHz, CDCl3)6 :
0.44-0.50(2H, m), 0.53-0.60(2H, m), -1.40(1H, m),
2.24-2.35(2H, m), 2.75-2.80(2H, m), 2.79(6H, s, 3.03(2}1,
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=8.5 Hz), 7.65(1H, dd,
J=12.4, 2.2 Hz), 7.72(1H, s). |

IR (Neat) cm™: 1649, 1608, 1524, 1288, 1122, 1022, 761.

Mass m/z: 359(M") .

Example 213

Preparation of

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

—(l—plpera21nyl)propyl] 2H*pyr1da21n 3-one
1) Preparation of

2-cyclopropylmethyl-4-[3- (4-tert-butoxycarbonyl-1-

piperazinyl)prcpyl]—éw(3-fluoro-é—methoxyphenyl)-2H—
pyridazin-3-one .

Following the procedure of Eﬁample 1(10),

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




| R(CKBr) cm 1: 3437, 1648, 1608, 1526, 1273, 1122, 1021, 762. 3 Om&hfw
244 Referential Exanple Preparation of 3-(2,6-dichlorophenyl)-1-propano

nmet hanesul fonate 1) Preparation of ethyl 2,6-dichloroci nnamate To -a

sol{ﬂt;ai on of 2, 6-dichlorobenzal dehyde (350 ng, 2.0 nmol) and triethyl
phosphonoacetate (448 ng, 2.6 mmol) in THE (5 nlL), potassiumtert-butoxide
(291 ng, 2.6 nmmol) was added wunder i cooling, and at the sane
tenperature, the m xture was stirred Tor 2 hours. A saturated aqueous
solution of anmmonium chloride was added to the reaction m xture, followed
by extraction with ethyl acetate. The organic | ayer was dried over
anhydrous sodium sul fate and then concentrated under reduced pressure.

Further, theettkeﬁiahtamm@ﬂﬂnfdgq)bmmﬁygﬂaa@g{%eogna gkt ofugal col um
(hexane/ et hyl acetate=50/1) to yield the title conpound as a colorl ess

syrupy subst-amigerayiekedarboxilldte wekd NYRCBOOMAZ viCDE18LS; td:BS(3H, t,
J=7.2 Hz), 4.30(2H, q, J=7.2 Hz), 6.59(1H, d, J=16.4 Hz), 7.19(1H t,
J=8.0 Hz), Gom@B(2id ats, aJ¥8llowz)il (¥idédGiHi6 h%)J=16.4 Hz). 2) Preparation
of 3-(2,6-dichlorophenyl)-I-propanol Lithium alum num hydride (98.8 ny,
2. 60 Mol ) ‘WadMAddeoMnn, THEWGHS nl), and under ice-cold strring, a solution
of ethyl . 2,6-dichlorocinnamate (319 ng, 1.30 nmmol) in THE (5 nlL) was
0.44-0.50(2H, m), 0.52-0.60(2H, m), 1.44(1H, mj, 1.46(9H,
$), 2.00-2.40(2H, m), 2.50~-2.80(6H, m), 3.50-3.75(6H, m),
3.94(3H, s8), 4.08(2H, d, J=7.1 Hz), 7.02(1H, dd, J=8.5, 8.5

Hz), 7.47-7.65(3H, m).

2) Preparation of
2-cyclopropylmethyl¥6—(3~fluoro—4*methoxyphenyl)~4~[3—(
l-piperazinyl)propyl]—2H—pyfidazin—3—one

‘ Following the procedure of Example 20,

2—cyclopropylmethyl—4—[3-(4-tert—butoxycarbonyl-1f

piperazinyl}propyl]-6~(3—f1uoro—4—methoxyphenyl)—2H—

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

yellow oil (yield: 78.9%). |

‘H NMR (400MHz, CDC13)8:
0.43-0.50(2H, m), 0.50-0.59(2H, m), 1.42(1H, m),
1.82-1.92(2H, m), 2.40-2.50(6H, m), 2.68{2H, t, J=7.6 Hz),

2.93-2.95{4H, m), 3.94(3H, s), 4.08(2H, d, J=7.3 Hz),
7.01(1H, dd, J=8.5, 8.5 Hz), 7.45(1¥, s), 7.48(1H, d, J=8.5
Hz), 7.59(1H, dd, J=11.4, 2.0 Hz).

IR (Neat) cm™: 1648, 1607, 1523, 1288, 1122, 1023, 760.

Mass m/z: 400(M).




30 March 2006 245 added dropwi se. The mxture was then sti ”6d36‘t|w£r%ﬂ”2qos
tenperature for 30 mnutes. A small anmount of a saturated aqueous solUtion
of amoni um chl ori de was added to the reaction mxture, followed by drying
ovqf}anhydrous magnesi um sul fate. Subsequent to filtration through Celite,
the mxture was concentrated under reduced pressure and further, purified
by chromatography on a silica gel coI?ﬁn (hexane/ ethyl acetate=10/1) to
yield the title conmpound as a pale yellow syrupy substance (yield: 46.9%.
1H NVR(400MHz, CDC13)S: 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 sol uti on of
3-(2, 6-di chl orophenyl ) -1-propanol (125 ng, 0.61 nmol) and triethyl am ne
(123 mg, 1.22 mmol) in nmethylene chloride (3 nL), nethanesul fonyl chloride
(105 ng, OEBaBphwoi)4 was added under ice cooling, followed by stirring at
roomtenperature for 2 hours. Brine was added to the reaction mxture. The
organi c | ayer wasPzddaowddonooseparate, was collected, and was then dried
over anhydrous sodium sul fate. Subsequent to concentration under reduced
pressure, the resicisdomzopplmethed @y 3etil omad otrapihexgphanysi +i<g gel
colum (hexane/ethyl acetate=10/1) to yield the title conpound as a
—(l-plperazinyl)propyl]—2H*pyridazin-3-one
dihydrochloride
Following the procedure of Example 4,
2~cyclopropylmethy;—6~(3—fluoro~4—methoxyphenyl)-4—{3~(1~
piperazinyl)propyl)]-2H-pyridazin-3-one was reacted to vield
the title compound as a slightly-yellow crystalline powder
(yield: 83.1%). |
Melting point: 174-178°C
'H NMR (400MHz, DMSO-dg)d :
0.39-0.45(2H, m), 0.45-0.55(2H, m), 1.32({1H, m},
2.00-2.25(2H, m), 2.62-2.66 {2H, m), 3.20-3.85(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(1H, s).

IR(KBr) cm™: 1647, 1604, 1523, 1287, 1123, 1020, 762,

ExXample 215
Preparation of
4—[3—[N;N%bis{2—hydroxyethyl)amino]propyl]—z—
cyclopropylmethyl—s—(3—fluoro—4—methoxyphenyl)—2H—
pyridazin—3—one

Following the procedure of Example 1{190),




30 March 2006 246 pale yellow syrupy substance (yield: quantitagipfkh Oé)GH
NMR(400MHz, CDC13)6: 2.02-2.12(2H, m, 3.00-3.10(5H, m, 4.32(2H t,_Jz: -3
Hz) 7.10(1H, t, J=8.3 Hz), 7.28(2H, d, J=8.3 Hz). Experinment 1 Inhibitory
Act{ivity against Interleukin-1 Production HL-60 cells were cultured for 4
days until confluence on RPM 1640 nediumw th 10% fetal bovine serum
(FBS) added thereto. The nmedium was cgmtrifuged. The supernatant was
di scarded, and the cells were then suspended at | x 106 cells/nL on RPM
1640 mediumw th 3% FBS, and |ipopol ysacchari de was added to give a final
concentration of 10 pg/nL. The culture was inoculated at 1 ni/well to a
24-wel |l plate. A sanple conmpound was added at 1 pL/well, followed by
cul turing fercedpropyinetbyiags(Iilenyo-thre thoxygheafyli)rterBeuki n-1(3 in
each culture was determned by ELISA Each |C50 value was determ ned by a
conpar i son PHERATE sl Egpy hoayremylo|- 2Ho Pl daz ho-3-este sadpl e was added.
Results on  _sone representative compounds are shown in Table 1. 30 March
2006 247 ' fitiethanolamige ieregsacteanto v ialst dheSbiubes IdompoTiedtds 30 Mar ch
2006
yellow oil {yield: 13.1%). ‘
'H NMR(400MHz, CDCls)5:
0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m),
2,10-2.20(2H, m), 2.76(-2H, €, J=7.3 Hz), 3.00~3.15(6H, m),
3.87-3.92(4H, m), 3.94(3H, s), 4.08(2H, d, J=7.3 Hz),
"7.02(1H, dd, J=8.5, 8.5 Hz)}, 7.53(1H, d, J=8.5 Hz), 7.60({1H,
"s), 7.62(1H, dd, J=12.4, 2.2 Hz).
IR(Neat) cm™t: 1645, 1602, 1524, 1288, 1123, 1024, 756.

Mass m/z; 400 (M'~CH,OH) .

Example 216
Preparation of
4= (3-aminopropyl)-2~cyclopropylmethyl-6- (3-fluoro-4-
methoxyphenyl) —2H;pyri dazin-3-one
Following the procedure of Example 24(1),
2-—cyclopr0py1methyl—6— (3—fluor0f4-methoxyphenyl} -4~ {3-;
methanesul fonyloxypropyl)-2H-pyridazin-3-one was reacted to .
yield a crude product. Without purification, fhe crude product

was reacted further in accordance with the procedure of Ekample |

24(2) to yield the title compound as a yellow oil (yield:

67.8%).




248 Testing nethod Each sanpl e conpound was wei ghed in the a h"ﬂ' n
Table 3, to which purified water was added in 0.05 nL allquotsy@ BHdeG

solubility (% of the conmpound was determ ned based on the anount of water
redﬁbred for its dissolution. Results As is shown in Table 2, the
compounds of the present invention showed water solubility significantly

i nproved over the conparative conpoungg. 30 March 2006 249 Table 2 Wi ghed

anount Anount of Exanpl e ‘No. (ng)added water Solubility (s) (mL)
142.0480. 250. 8 181. 0480. 11 2110. 470. 05>20 2310. 820 110 251.0250. 250. 4

' 4510. 370. 254 4710, 470. 05>20

'H NMR(400MHz, CDC13)3 :
0.44-0.50(2H, m), 0.50-0.60(2H, m), 1.41(1H, m),
1.84-1.96 (2H, m), 2.67—-2.80.(4H, m), 2.87(2H, t, J=6.1 Hz),
3.94(3H, s), 4.08(2H, d, J=7.3 sz, 7.01(1H, dd, J=8.5, 8.5
Hz), 7.49(1H, d, J=8.5Hz), 7.50(1H, s), 7.59 (1H, dd, J=12.4,

2.2 Hz).

IR (Neat) cm™: 3370, 1648, 1606, 1523, 1289, 11#2, 1‘023, 760.

Mass m/z: 331(PF).

Example 217
Preparation of
4—(3~aminop;opyl)-2-cyclopropylmethyl—6—(3—fluoro-4-
methoxyphenyl)~2H-pyridazin-3-one hydrochloride
Following the procedure of Example 4,
4~ (3-aminopropyl)-2-cyclopropylmethyl-6~ (3-fluoro-4-
methoxyphenyi)-2H—pyridaziﬁ-3~one was reacted to yield the‘
title compound as a slightly-yellow crystalline powder (jield:
70.68%) . -
Melfing-point: 183-185C

'H NMR (400MHz, DMSO-dq)$ :

0.40-0.45(2H, m), 0.45-0.55(2H, m), 1.32{1H, m),
1.88-1.93(2H, m), 2.64(2H, t, J=7.3 Hz), 2.78-2.88 (2H, m),
3.90(3H, s), 4.00(2H, d, J=7.3 Hz), 7.28(1H, dd, J=8.5, 8.5

Hz), 7.70-7.78(2H, m), 7.96{1H, s).

IR(KBr) cml: 3437, 1648, 1608, 1526, 1273, 1122, 1021, 762.
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8910. 570. 05>20 1089. 750. 045>20 1493. 090. 03>10 1532. 950. 60. 5 1884,
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Referential Example
Preparation of 3-(2,6—dichlorophenyl)~1~propanol
methanesulfonate
1) Preparation of ethyl 2,6~dichlorocinnamate
To a solution of 2, 6-dichlorobenzaldehyde (350 mg, 2.0
minol) and triethyl phosphoncacetate (448 mg, 26 mmoi) in THF
{5 mL), p.otassium tert-butoxide (291 mg, 2.6 mmol) was added
under ice cooling, and at the same temperature, the mixture was
stirred for 2 hours. A saturated aqueous solution of ammonium
chloride was added to the reaction mixture, followed by
extraction with ethyl acetate. The organic laye_r was dried over
énhydrous sodium sulfate and then concéntratedi‘mder reduced
bressure. Further, the residue was p‘urified b:'y chromatocjraphy
on a silica gel column (hexane/ethyl acetate=50/1) to yield the
title compound as a colorless syrupy substance (yield: 65:1%).
'H NMR (400MHz, CDC1;)8: |
1.35(3H, t, J=7.2 Hz), 4.30(2H, q, 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, 4, J=16.4 Hz).

2) Preparation of 3-{2, 6-dichlorophenyl)-1-propanol
Lithium aluminum hydride (98.8 mg, 2.60 mmol) was added
to THF (5 mL}, and under ice-cold strring, a solution of ethyl

2,6—dichlorocinnama_te {312 mg, 1.30 mmol) in THF (5 nL) was




30 March 2006 Eto Conmp.conp'd | . Me Conp.conmp’'d 4 CI Cl 250 C? éZ
Ove Conmp.wnp'd 3 Experinment 3 (Oral Absorbability Test on Rats BIM%'%W)Z&O

conmpound of Exanple 83 and the conparative conpound 3 were suspended at 2
ng/AL With a 0.5% MC solution in nortars, respectively, and were orally
admi histered to male SD rats at 10 ng/5 nl/kg. Upon el apsed tine of 0.25,
0.5, 1, 2, 4, 6 and 8 hours after the Agm ni stration, blood sanples were
collected and then centrifuged to provide plasna sanples. The plasma _
| evel s of the respective conpounds were determned by HPLC. As is shown in
FIG 1, no substantial absorption was observed on the conparative conpound
3, 'but good absorption was observed on the conmpound of Exanple 83 equi pped
wi th incr easddedadmpwisel ubThe tiyixtihre easpohas ofifpeypiter8emi s, therefore,
useful 30 March 2006 251 as an orally dosabl e nmedici ne.

temperature for 30 minutes. A small amount of a saturated

aqueous solution of ammonium chloride was added to the reaction

mixture, followed by drying over anhydrous magnesium sulfate.

Subsequent to filtration through Celite, the mixture was .'

concentrated under reduced pressure and further, purified by

chromatography on a silica gel column {(hexane/ethyl

acetate=10/1) to yield the title compound as a rale yellow

syrupy substance (yield: 46.9%).

'H NMR (400MHz, CDCls)8:

1.83-1.93(2H, m), 3.02(2H, t, J=7.8 Hz), 3.73(2H, t, J=6.3

Hz), 7.09(1H, t, J=8.3 Hz), 7.27(2H, d, J=8.3 Hz).

3} Preparation of 3-(2, 6-dichlorophenyl)~1-propancl
methanesulfonate

To a solution of 3~(2, 6~dichlorophenyl)~1-propanol (125
mg, 0.6l mmol) and triethylamine (123 mg, 1,22 mmol) in
methylene chloride (3 mL), methanesulfonyl chloride {105 mg,
0.915 nﬁtol) was added under iée cooling, followed By stirring
at room temperature for 2 hours. Brine was added to the reaction
mixture. The organic layer was allowed to separate, was
collected, and {uas then dried over anhydrous sodium sulfate.
Subsequent to concentration under reduced preséure, .the
residue was purified by chromafography on a silica gel column

(hexane/ethyl acetate=10/1) to yield the title compound as a




Experiment 4 (Oral Absorbability Test on Rats and/or Mce) In iml
manner as in Experinment 3, test conpounds of Exanples 23, 25, §Q§,ﬁar%|£606
245, 246, 247, 248 and 249 were orally adnmnistered to nmce and/or rats to
test<their oral absorbability. As is shown in FIGS. 2 to 6, good
abdorbability was observed on all of these test compounds so that they are
useful as orally dosabl e nedi ci nes. Hagng descri bed the' present invention,
it will now be apparent to one of ordinary skill in the art that many
changes and nodifications maybe nade to the above-descri bed enbodi nents

wi t hout departing fromthe spirit and the scope of the present invention.
30 March 2006 252 CLAIMS 1. A phenyl pyridazine derivative having the

formul a (1)P3lg elipst syrupy RaUbstanse dyakle: subwtiitatddeal.kyl , or
optionally  substituted al kenyl ;" R2 and R3 each independently represents
hydr ogen or BafMR4ARYMEZ hyeliGhey@l kyl , di hydr.oxyal kyl or al kynyl, or R2 and
R3 are fused,together wth the adjacent nitrogen atomto form an

optional ly su@st‘}%f'atéa,(z%'i Y ogénEont il (Hngn) s - PRdLHd thelFdr.8c¥zl i ¢ group;

X, Y and Z each.i endent | represents hydrogen or .
Gh,pndgpepdent] y, repr 328120, d, U28.3 Hz).

Experiment 1

Inhibitory Activity against Interleukin-1p .Production

HL-60 cells were cultured for 4 days until confluenhce on
RPMI 1640 medium with 10.% _fetal bovine serum {FBS) added thereto.
The medium was centrifuged. The supernatant was discarded, and
the cells were then suspended at 1 x 10° cel]_.s/mﬁ on RPMI 1640
medium with 3% FBS, and lipopolysaccharide was added to give
a final concentration of 10 pg/mL. The culture was inoculated
at 1 mL/well to a 24-well plate. A sample compound was added
at 1 pL/well, followed by culturing for 3 days. Three days later,

the amount of interleukin-1f in each culture was determined by

ELISA. Each ICse value was determined by a comparison in yield
with a control to which no test sample was added. Results on

‘some representative compounds are shown in Table 1.




hal ogen, optionally substituted al kyl, al koxy, alkylthio, alk r
al kyl sul fonyl, or optionally- substltut ed aryl; and n stands f%ar)wzlig'%bnrybdoreo

of from1l to 5 with the proviso that R2 and R3 are not hydr ogen or the

sa 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 thereof 2. The conmpound of Caim1l,'wherein Rl
is. optionally 30 March 2006 O 253 s tituted alkyl having 1 to 7 carbon
atons or optionally substituted al kenyl having 2 to 7 carbon atons. 3. The
compound of Claim2, wherein one or nore substituents on said al kyl or

al kenyl group represented.by RL are each independently an aryl group
having 6 to about 14 carbon atonms or a 5- or 6-nenbered heteroaryl group
having 1. to 3 ni.trogen atons; and said aryl or heteroaryl group are each
optionally sublebieuted by 1 to 3 substituents selected fromthe group
consi sting of hal ogen, al kyl groupg«and al koxy. 4. The conpound of Claim1,
wherein R2 and R3 each i ndependentf:y¥r epr esents hydrogen, al kyl,

hydr oxyal kyl ,  di hydroxyal kyl or ‘aegnyl; or R2 and R3 are fused t oget her
with the adjacent ni t regem at om:. forn1a 5- to 7-nenbered,

ni trogen-contai ni ng, sat ur gk@ekhe ﬂﬁgycllc gr oup, sai d heterocycllc gr oup

?Eﬁmmm%hw@ﬁ

bei ng opti onal | substltuté@*mhth¢%hé or if
g op - y _ 41:_ . el

Experiment 2 (Water Solubility Test)




nore hal ogen atons, or al kyl, al koxycarbonyl, aral kyl or hydro%ﬁ)@#b 6
groups. 5. The corrpound of CI aiml,.wherein X Y and Z each e%'ﬂq

are hydrogen, hal ogen, alkyl which is optionally substituted by one or

nor e, hal ogen atons or al koxy, an al koxy; alkylthio, -alkylsulfinyl,

al kyVsul finyl, or C6-Cl4 aryl groups which are optionally substituted by
one or nore of hal ogen, al kyl or al kozgﬁ 6. The conmpound of Caim1,
wherein RL is isobutyl, cyclopropyl nethyl, cyclopentylnethyl, cinnanyl,

hal ogenoci nnanyl, benzyl, hal ogenobenzyl or di hal ogenobenzyl 30 March 2006
0 or (hal ogenophenyl ) pr opyI R2 and R3 are each independently hydrogen,

ClL , alkyl, Cl1L 7 hydroxyal kyI or propargyl; said heterocyclic group forned
by R2 and R3 iXeqiiipegr aechydl, piperidir_o or 'norpholino which is optionally
substituted. by Cl_; alkyl, benzyl,or hydroxyal kyl; X is nethyl, methoxy,
met hyl thi o or haIEﬁg@nsal‘tples dw@pugdrwambhyhedruhahegﬂibm& lsﬁohﬂdfxpgen and
nis.1or 3. 7. . The conpound of Claim1, which conprises

4- di et hy| aPameRSt hiyd Wﬁl(ll’gmru(fa@dmmhwda@maﬂyﬁ)ﬂﬂm 8Ol ¥1iquots.

1- 2H pyri dazi n- 3- one,

2-cycl opr opVFWPHyPlhl’GY nét) hgf dienoomieringd wes (B tfdrmdneddased on the

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

2- cycl opr opyMHEt AT HﬂFSrfJF%@%Je‘:%i @Fhé??pﬁmﬁm}umm benzy

1-1- pi perazm)ﬁe) m,igchyl 2H pyri dazi n- 3- one,

As is shown in Table 2, the compounds of the present
invention showed water solubility significantly improved over

‘the comparative compounds.,




2-cycl opropyl - met hyl - 6- (3-f 1 uor o- 4- met hoxyphenyl ) - 4- ( 1- pi pe
razi nyl ) - net hyl - 2H pyri dazi n- 3- one,

4- N, N- bi s(-:2- hydr oxyet hyl ) am no- et hyl - 2- cycl opr opyl net hyl - 6
- (3-41 uor o- 4- net hoxyphepyl ) - 2H pyri dazi n- 3- one,

4- an¥ namet hyl - 2- cycl opr opyl net hyl
yl)-2H pyri dazi n- 3- one, 949
4- di met hyl - am nonet hyl - 2-i sobut yl - 6- (4- et hyl phenyl ) - 2H pyr
4-di et hyl am nomet hyl - 2-i sobut yl - 6- (4- net hyl phenyl ) - 2H pyri d
4- N, N- bi s(2- hydroxyet hyl ) am nonet hyl - 6- (4- et hyl phenyl ) - 2-i

30 March 2006

- 6- (3-fl uoro-4-net hoxyphen

i dazi n- 3- one,
azi n- 3-one, °

sobutyl 2H pyridazin-3-one, . 30 March 2006 255
. (4-fluoro- 3- nethylphenyl) 2-i sobut ylraBiédznet hyl -1 - pi pera
2|nyl)neth' —3=0he; ﬁﬂgﬁﬁ% E .
4- dlnethylanhgg 1y 6- Weiﬁh©d@m®mn2thy - Z2-1 . o
1- 2Hpyri dpzi n- %Bone © (mg) d (mLF'eg %QHH&XlltY (%)
4- N, N- bi s(§-hydragxyethyl Jam n yVi-64(3, 4-Jdrf I uorophenyt)
-2-isobuty L.rp?é.uuL.n -cng?85Q 0.25 0.8
2- (4-chi orppcinnarhy ) - 6- (4 fludk0648- net hyl phemyl) - 4- (4-net hy 1
1-1-pi peraginyl) mat hyl - 4—pyrhga;7n 3- one, 0.05 >20
2- cyclopropylnerg == meth I-I-plpUldLlHyl)HcLuyl-G-[4-\
met.hyl t hi o)}-pheny“F-2H- pyridazi - 82 Qne, - 10 _
4- N, N- bi s(|2- hydr@ﬁyethyl aninmnezhyl cyclomnnpyl-nfthyl-@,4
-[4- (et hyjl t hi o) glaenyl ] - 2H pyg dazi n- 3{one, 0.25 4
47 10.47 0.05 >20
89 10.57 0.05 >20
108 9.75 0.045 >20
149 3.09 0.03 >10
153 2.95 0.6 0.5
188 2.008 2.5 .08
183 5.032 0,1 5
185 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
Comparative 100
Compound 1 0.677 (insoluble) <0.001
Comparative 100
Compound 2 0.742 (insoluble) <0.001
Comparative 100
Compound 3 0.740 (insoluble) <0.001
Comparative , 100 .
Compound 4 0.25 (inso;uble) <0.001




2-cycl opropyl met hyl - 4- di met hyl am nonet hyl - 6- [ 4- (et hyl t hi 0)

- phenyl ] - 2H pyri dazi n- 3- one, _ 30 March 2006
2-isobutyl -6-[4-(methylthio)-phenyl]-4-propargyl am nonet hyl

-2H-pyr|da2|n 3-one, - 4-di met hyl am nonet hyl - 2-i sobut yl - 6-[ 4- (et hyl t hi 0)
pheényl ]-2 H pyri dazi n- 3- one,

2- (4-chl orobenzyl) - 4- di met hyl am nomet hpsp- 6- (3- f | uor o- 4- et h
oxyphenyl) - 2H pyri dazi n- 3- one,

2-cycl opent yl net hyl - 6- (3- f | uor o- 4- met hoxyphenyl ) - 4- ( 4- met hy
1- 1- pi per azi nyl ) net hyl - 2H pyri dazi n- 3- one,

2-cycl opent yl net hyl - 4- di met hyl'am nonet hyl - 6- (3-f | uor o- 4- net
hoxyphenyl ) - 2H pyr i®azi n- 3- one, oMe

2-cycl opentyl met h 6- ( 3-f | uor o- 4- net hox
266 azi nyl ) net hyl pyri dazi n- 3- one,

4- am nonet hyl - 2- cygtopent yl nmet hyI -6-(3-fl

yI) 2H-pyridazin 3-lgne, ‘
BY(3-f1y 4 met hoxy he.’i‘ ) 4- (4- ngt hy ?\A
P R aZi n'Ms‘ Me/N' N

4- d| nmet hyl am nofret yI 2-(4-fl uorobenzylo) -
oxyphenyl) - 2H pyri dazi n- 3- one,

2- (4-f1 uor obenzgkreentga ( 3- f | UOr 0- 4- Met hoxysphagay | ) - 4- (| - pi @&cSnpas
zi nyl ) met hyl - 2H- pyri dazi n- 3- one,

4- am nonet hyl - 2- (4- {4eleuorobenzyl) 6- (3-fl uoro- 4- et hoxypheny

1) - 2H pyri dazi n- 3-

OMe

nyl)-4- (1 - pi pe FMar ch 2006

r o- 4- nmet hoxyphe

HO.

Comp.comp'd 4

Experiment 3 (Oral Absorbability Test on Rats)

Thg compound of Example 83 and the comparative compound
3 were suspended at 2 mg/mL with a 0.5% MC s;olution in mortars,
respectively, and were orally administered to male SD rats at
10 mg/5 mL/kg. Upon elapsed time of 0.25, 0.5, 1, 2, 4, 6 and
8 hours after the administration, blood samples were collected
and then centrifuged to provide plasma samples. The plasma
levels of the respective compounds were determined by HPLC. As
is shown in FIG_. 1, no substantial absorption was observed on
the comparative compound 3, but good absorption was observed
on the compound of Example 83 equipped with increased water

solubility. The compound of Example 83 is, therefore, useful




4-am nonet hyl - 2- (4-chl or obenzyl ) - 6- ( 3-f | uor o- 4- net hoxypheny 30 March 2006

1) - 2H pyri dazi n- 3- one,
2- (3, 4-difluorobenzyl)-6-(3-fl uoro-4-methoxyphenyl)-4-(4-nme
thyLiI-piperazinyI)nethyI-ZFprridazin-3-one,

2- (3¢ 4-di fl uor obenzyl) - 4- di et hyl am nonet hyl - 6- (3-f | uor o- 4-
nethoxyphenyl) 2H pyri dazi n- 3- one, 251
6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 2-[ 3- (4-fl uor ophenyl ) propyl | - 4

-(4-nmet hyl - - pi perazi nyl ) nmet hyl - 2H- pyri dazi n- 3- one,
4- di met hyl am nonet hyl - 6- (3- f | uor o- 4- net hoxyphenyl ) - 2-[ 3- ( 4-
fl uor ophenyl) propyl ] -2H pyri dazi n- 3- one,
4- N, N- bi s( 2ahyan oxaeetlhy dpapbhe neddi irfe-.( 3- f | uor o- 4- met hoxyp
henyl ) - 2-[ 3- (4-fl uorophenyl ) propyl ] - 2H pyri dazi n- 3- one,
6- ( 3- f | uor oExPHEiENY FhdAyh) - Rb§Selabifllingr Sphenyh )Rrtepwhl/4r Mice)
- (I - pi perazi nyl ) met hyl - 2H- pyri dazi n- 3-one, 30 March 2006 257
4-am nomet hyl - 6- (B & agrblar mahexyphehy [Exr2rifeft-3) twmstphompounds
enyl ) propyl ] - 2H pyri dazi n- 3- one,
2- (4- chl or oef rﬁﬁ%@ﬁﬁy’ﬂﬁsa-?%e&ﬁfuéﬂéf 41 ot RERy phihy 12474= 48 (2249 were
ydroxyet hyl) -1 - pi perazinyl | net hyl - 2H- pyri dazi n- 3- one,
2- (4-chl or @Plﬁl€g3¥?®dVbJWiﬁbﬁﬁ6%9§h%@@#)unt@ﬁtnﬁhﬁlr oral
yI-I-piper i nyl ngth | - 2H pyri dazi n- 3- one
2- cycloprop éL¥'s- 5?05?ShﬁwﬁéﬁhEQ?%hénV?fL4QOT%aP§Dﬁ%ﬂbllltY

hyl -1 - H d
o Lyel onr oA eEsE O P AT El Fhs S g PR upas (9, 5Pat they are
-nethoxyphqug5512 pXEaEf% ébsaﬁie medicines.

Having described the present invention, it will now be
apparent to one of ordinary skill in the art that many changes
and modifications may be made to the above~described
embodiments without departing from the spirit and the séope of

the present invention.




2-cycl opropyl met hyl - 6- ( 3-f | uor o- 4- net hoxyphenyl ) - 4-[ 3- (1- pi 30 March 2006
perazi nyl) propyl | -2H pyri dazi n- 3-one, or

4- ( 3-am nopropyl ) -2-cycl opropyl net hyl - 6- (3-f | uor o- 4- net hoxy

phenyl ) - 2H- pyri dazi n-3-one. 8. A nmedicine conprising as an active

i ngr.ediient the conpound of any one of clains 1-7 or a salt thereof. 9. The
medi cine of claim8, which is a prevemsave or therapeutic for a disease
caused by stinulation of interleukin-1(3 production. 10. The medi ci ne of
claim8, which is a preventive or therapeutic for immne system di seases,
i nfl ammat ory di seases, ischem c di seases, osteoporosis, or ichorrhem a.
11. The nmedicine of claim8, which is a preventive or therapeutic for
rheumati sm arthritis or inflammatorSLAMSi tis. 12. An

i nterl eukin-1j 3production inhibitor conprising as 30 March 2006 268 an
active ingredi ent -t RPheanpeunided inmygepheatofvechaving the formudas@Et: t her eof .
13. A pharmaceutical conposition conprising the conpound of any one of
clains 1-7 or a salt thereof and a “‘pharnacol ogically acceptable carrier.
14. The pharmaceutical conposition gf claim13, which is a pharmaceuti cal
conposition for the prevention or #ent. of a di sease caused by '
stinmulation of interleukin-1(3 prdd on.

Z
®
2 N '
“n d
& G TR

Qherein:

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

R? and R?® each independently represents hydrogen or an '
alkyi, hydroxyalkyl, dihydroxyalkyl or alkynyl, or R?® and Rr3
are fused toéether with fhe adjacent nitrogen atoﬁ to form an
optionally substituted, nitrogen-containing, saturated |
heterocycl;c group; -

' X, Y and Z each independently represents hydrogen or
halogen, optionally substituted alkyl,‘alkoxy; alkylthio,
alkylsulfinyl or alkylsulfonyl, or optionally substituted
aryl; and

n étands for a number of from 1 to 5;

with the proviso that R® and R® are not hydrogen or the

. same C;-C3 alkyl groups at the same time when R* is a benzyl gtoup
or a Cl-é3 alkyl group; or a salt thereof

2. The compound of Claim 1, wherein R' is optionally




15. The pharnmaceutical conposition of claim 13, which is a phasgpriEhi®as
conposition for the prevention or treatnent of immune system di seases,

i nfl ammat ory di seases, ischem c diseases, osteoporosis, or ichorrhem a.

16. The pharnmaceutical conposition of claim113, which is a pharnaceuti cal
conposition for the prevention or treatnment of rheumatism. arthritis or

I nfl'ammatory colitis. 17. Use of the conpognd of any one of clains 1-7 or a
salt thereof for the production of a m$8icine. 18. The use of claim17,
wherein said nedicine is a preventive or therapeutic for a disease caused
by stinulation of interleukin-1(3 production. 19. The use of claim 17,
wherein said nedicine is a preventive or therapeutic for imune system

di seases, inflanmatary_di seases, ischenm c di seases, osteoporosis, or
chor r heni SRS IRERER SobEL S0 oy e UsEaBpoR | aligReL PX weéienal bwi d

medicine is preventi or_ therapeutic for rheumatism arthritis or
i nf | ammat orsg}l%(‘?(iflli }ég’a §¥§ewm%vci'ﬁlgf it tPrga?"i”ﬂborh &io®Sase caused by

stinmulation of 'bnt e,E,' eukin-1(3 pro%gct i 05|, whi ch conpri ses adm nistering
the. conpound of any BReCBPWY ff £1718r < "RE%e I OREOPE BOTE A et hod f or

real ! g LA SYEhED Sl 3839P 81y d W ATMBL O Vo308 8 e s b Ty Catl SRS ES,
' are each independently_an aryl group having 6_to about 14 carbon
atoms or a 5- or é-membered heteroaryl group having. 1 to 3
nitrogen atoms; and said Aaryl or heteroaryl group are each
. optionally substituted by 1 to 3 substituents selectéd from the
c_:}roup consisting of halogen, alkyl groups and aikoxy.

4. The com_pounci of Claim 1, wherein R* and R® each
independently represents hydrogen, alkyl, hydroxyalkyl,
dihydroxyalkyl or alkynyl; or R? and R® are fused together with -
the adjacent nitrogen atom to forﬁ a 5- to 7—m.e'mbered,
nitrégen—containing, saturated heterocyclic group, said
heterocyclic group being optionally substituted with one or
more halogen atoms, or alkyl, alko.xycarbonyl, aralkyl or hydroxyalkyl groups. -

5. The coi:npound of Claim 1, wherein X, Y and Z each
independently are hydrogen, halogen, alkyl which is optionally
substituted by one or more halogen atoms or alkoxy, an alkoxy,

~alkylthio, alkylsulfinyl, alkylsulfonyl, or Ce-Ci; aryl groups
which are onionally substituted by one or more of halogen,
alkyl or alkoxy.

6. The compﬁund of Claim 1, wherein R! is isobutyl,
cyclopropylmethyl, cyclopentylmethfl, cinnamyl,

halogenocinnamyl, benzyl, halogencbenzyl or dihalogenobenzyl




ichorrliema, which conprises admnistering the conpound of anyoaficRf2006
Clainms 1-7 or a salt thereof 23. The nethod of claim 22, wherein
rheunmatism arthritis “inflammatory colitis is treated. 30 March 2006

260 ABSTRACT OF THE DISCLCSURE Conpounds having the forrmula (1): (1)
wherein Rl represents an alkyl or alkenyl group, R2 and R3 each :

i ndependent |y represents a hydrogen atom or_an al kyl, hydroxyal kyl,

di hydr oxyal kyl" or al kynyl group, or R2 may be fused t oget her w t.h
the adjacent nitrogen atomto forma substituted or unsubstituted, -
ni trogen-containing, saturated heterocyclic group, X, Y and Z each

I ndependently represents a hydrogen atom an al kyl group, a hal ogen atom
or the like, and n stands for an integer of from1l to 5; and also to

phar maceut i ca®r cmiosjenbphengDiaipyilndre NG pFhgse gonpounds .
i nhibitory activity' against IL- 1(§ﬁ%roduct|on %|gh “g$ 688?%ﬁﬂﬁiyty and
good ‘or al absurdyaisieni, t ¢;.4 alkyl, € hydroxyalkyl or propargyl; said

heterbeyclic group formed by R? ang R? is piperazinyl,
piperidimooramrphoiinowhich:haoptionallysubstitutedbyfﬁﬁ

e alkyl, benzy} ,or. hydﬁ:oxyalkyl; X is methyl, methoxy, methylthio .or ﬁalcgen: '
Y is hydrogen,;nethyl or halogen; 2 is hydrogeh; and n is 1 or
3. |

7. The compound of Claim 1, which compfises

4—dimethylaminomethyl—ﬁ~(B-fluoro-é—methylphenyl)—2—isobuty
l-ZH—pyridazin—B—one,
2-cyclgpropy1methyl—4—dimethylamin0fmethyl—6—(3-fluoro-4~me
thokyphenyl)72H—pyridazin—3—one,
2-cyclopropylmethyl-6- {3-fluoro- 4~methoxyphenyl) -4~ (4~benzy
RES 1—p1pera21nyl)methyl -2H~pyridazin- 3-one,

. 2—cyclopropyl~methyl -6—(3- fluoro—4—methoxyphenyl) -4- (1-pipe
ra21nyl)~methyl ~2H-pyridazin- 3-one,
4-N, —bls(2—hydroxyethyl)amino~méthyl—2hcyclopropylméthyl—6
~(3—fluoro—d—methoxyphepyl)f2H—pyridazin-3—one,
4—aminomethyl—2—cyclopropylmethyl—6—{3~fluoro-4—methoxyphen
yl)—2H—pyridazin—3~one,
4~dlmethyl—aminomethyl~2—isobutyl~6~{4—methylphenyl)-2H—pyr
idazin—3~one,
4~dlethylaminomethyl~2—isobutyl—6—(4—methylphenyl)~2H—p§rid
azin~3-one,
4—N}N—bis(2-hydroxyethyl)aminomethyl—6~(4—methylphenyl)"2*l

sobutyl-2H~pyridazin—3-one,




1\__4."
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6—14—fluoro;3~methylphenyl)~2—isobutyl-4~(4—methyl—1-pipera
zinyl)methyl-2H-pyridazin-3-one,
4~dimethylaminomethyl“6—(4—fludro;3—methylphenyl}—2—isobuty
1-2H-pyridazin~3-one, '
4-N,N-bis(2—hydroxyethyl)aminomethyl—G*(3,4—difluorophenyl)
—-2-isobutyl-2H-pyridazin~3-ore,
2—(4-chlorocinnamyl)—6—}4-f1uoro—3fmethylphenyl)-4—(4—methy
l—l—piperazinyl)methyl—Zﬁ—pyridazin—B-one,

2-cyclopropylmethyl—4-(4émethyl~1—piperazinyl)methyl—G-{4—(

* methylthio)phenyl}-2H-pyridazin-3-one,

4—N,N—bis(2-hydroxyethyl)aminomethyl—Z—cyclopropyl—methyl-6
~[4—(methylthio)phenyl}—2H—pyridazin—3~one,
2-cyclopropylmethyl—4—dimethylaminomethyl—6—{4—(meth?lthio)

-phenyl]-2H-pyridazin-3-one, .

'2~isobutyl-6—{4—(methylthio)—phenyl]~4—propargylaminomethyl

~2H-pyridazin-3-one,
4—dimethylaminomethyl—z—isobutyl~6-[4—(methylthio)phenyl}—Z
H-pyridazin-3-one,
2—{4—chlorobenzyl)-4-dimethylaminomethyl—6—f3—flﬂoro—4-meth
oxyphenyl) -2H-pyridazin-3-one, |
2~§yclopentylmethyl~6~(3—flucro—4—methoxyphenyl)—4—(4-methy
_l-lmpiperazinyl)methyl—2H—pyridaziﬁ—3~one,
2—cyclopentylmethyl—4—dimethylaminomethyl—6~(3-f1uoro-4vmet
hoxyphenyl)~2H—pyridazih—3—one,

2-cyclopentylmethyl-6- (3-fluoro-4-methoxyphenyl) -4~ (1-piper
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' azinyl)methyl—2H~pyridazin~3-oné,
4—aminomethylm2—cyclopenty1methyl~6—(3-fluoro—4—methoxyphen
yl)~2H~pyridazin~3~one,
2~(4~fluorobenzyl)-6—(3—fluoro—4~methoxyphenyl)—4-(4—methyl
—l—piperazinyl)methyl—2H—pyridazin43—one,
4~dimethylaminomethyl¢2~(4—fluorobenzyl)—64(3~flubro~4—meth
oxyphenyli—2H—pyridézin—3—one,
2—(4—fluorobenzy1)—6—(3—fluoro—4—methoxyphenyl)—4~(lwpipera
zinyl)methyl—2H—pyridazin—3~one,
4~amindﬁethyl—2—(4—fluorobenzyl)—6-(3~fluoro—4~methoxypheny
l)—2H~pyridazin—3—one;

4-aminomethyl=-2- (4- —~chlorobenzyl)-6- (3-fluoro- 4—methoxypheny
1} 2H—pyrlda21n—3 —ohe,
2—(3,4“difluorobenzyl)—6—(3-fluoro¥4—methoxyphenyf)-4-{4—me
thyl-1~piperazinyl)methyl-ZH—pyridazin—3—one,

2-(3, 4~ dlfluorobenzyl} -4~ dlmethylamlnomethyl 6— (3=-fluoro-4-
methoxyphenyl)-2H~pyr1da21n—3-one,

6—- (3=fluocro- 4—methoxyphenyl) -2-[3- (4~ fluorophenyl)propyl] -4
~(4-methyl~ 1—p1pera21nyl)methyl -2H- -pyridazin-3-one,

4- dlmethylamlnomethyl 6~ (3- fluoro~4~methoxyphenyl}*2—[3-(4—

fluorophenyl)propyl]—2H~pyridazin—3-one,

4—N}N~bis(2—hydroxyethyl)aminomethyl—G—(3—fluoro—4-methoxyp

henyl)-2-[3—(4—f1uorophenyl)propyl]~2H-pyridazin—3-one,
6-(3—fluoro?4-methoxyphenyl)~2*[3—{4-fluordphenyl)p:opyl]—4

—(1—piperazinyl)methyl—2H—pyridazin-3-one,
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4—aminomethyl—6—(3~fluoro—4—methoxyphenyl)-2~[3~(4—fluoroph |
enyl)propyl]—2H~pyridazin~3—one,
2-(4-chlorocinnamyl)—6—(3—fluoro-4—methoxyphenyl)—4*[4—(2—h
ydroxyethyl)—l-piperazinylImethyl—ZH—pyridazin~3~one,
2~(4—chlorocinnamyl)—6—(3—fluoro~4-methoxypheﬁyl)—4~(4-meth
yl—l~piperazinyl)meﬁhyl—2H~pyridazin—3—oné,
2~cyclopropylmethyl—6~(3-fluoro-4—methoxyphen§l)~41[3—(4-me
thyl—l—piperazinyl)propyl]~2H—pyridazin~3-dne,
2—cyclopropylmethyl~4—(3—dimethy1aminopropyl)—6—(3—fluoro—4
—methoxyphenyl)—2H—pyr;dazin—3-one,
2—cyclopr0pylmethyl—6~(3—fluoro—4-methoxyphenyl)—4—[3—(1~pi
perazinyl)propyl]~2H~pyridazin—3-one, or
4-(3;aminopropyl)—2—cy¢lopropylmethyl-6—{3-fluoro-4—methoxy
phenyl) -2H-pyridazin-3-one.

| 8. 14 medicine comprising as an active ingredient the
Ccompound of any one of claims 1~7 or a salt thereof.

8. The medicine of claim 8, which is a preventive or

therapeutic for a disease caused by stimulation of
interleukin-1f production.

10. The medicine of claim 8, which is a preventive of
'therapeuticforimmunesystandiseases,inflammato:ydiseases,
ischemic diseases, osteoporosis, or ichorrhemia.

11. The medicine of claim 8, which is a preventive or
therapeuticforrheumatism,arthritisorinflammatorycolitis.

12. An interleukin-1p production inhibitor comprising as
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an active ingredient the compound of any one of c¢laims 1-7 or
a salt thereor, |

13. A pharmaceutical composition comprising the compound
of any one of claims 1~7 or a sélt thereof and a

pharmacologically acceptable carrier.

14. The pharmaceutical composition of claim 13, which is

a pharmaceutical composition for the prevention or treatment .

of a disease caused by stimulafion of interleukin-iB
production.

15. The pharmaceutical composition of claim 13, which is
a'pharmaceutical composition for the prevention or treatment
of immune system diseases,‘inflammatory diseases, ischemic
diseases, osteoporoéis, or ichorrhemia.

i6. The pharmaceutical composition of claim 13, which is
a pharmaceutical composition for the prevention or treatment
of rheumatism, arthritis or inflammatory colitis.

17. Use of the compound of any one of claim3-1~7 or a sélt
thereof for the producfion of a medicine.

18. The use of claim 17, wherein said medicine is a

‘preventive or therapeutic for a disease caused by stimulation

- of interleukin-1B production.

13. The use of c¢laim 17, wherein said medicine is a
breventive or-therapeuﬁic for immune system diseases,
inflammatory diseases, ischemic diseases, osteoporosis, or

ichorrhemia,
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‘20. The use of claim 17, wherein said medicine is a
pbreventive or therapeutic for rheumatism, arthritis or
inflammatory colitis.

21. A method for treating a disease caused by stimulation
of interleukin-1p production, which comprises administering
the compound of any ohe of Claims 1~7 or a salt éhereof.

22, A method for treating immune system diseases,
inflammatory diseases, ischemic diseases, osteoporosis or
ichorrhemia, which comprises administering the compc;und of any
one of Claims 1-7 or a salt thereof.

23. The method of claim 22, wherein rheumatism, arthritis

or inflammatory colitis is treated.
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