DESCRI PTI ON ' NOVEL PYRI DAZI NE DERI VATI VES AND MEDI CI NES

CONTAI Nl NG THE SAME AS EFFECTI VE | NGREDI ENTS 5 Technical Field
This invention relates to novel pyridazine derivatives, which have
excellent inhibitory activity -agai nst interleukin-1[err]
production and are useful for 10 the prevention and treatnent of

I mmune system di seases, I nfl ammat ory di seases, ischem c di seases
and the like, and al so to nedicines, containing themas effective
i n- gredi ents. 15 Backgrournid Art - I n many
di seases, for exanple, rheumatism arthritis, osteoporosis,
i'nflamatory colitis, imune deficiency syndrone, ichorrhem a,
hepatitis, nephritis, I schem pekceasEroN | nsul | n- dependent

di abetes nmellitus, 20 arterial sclerosis, Parkinson' s disease,

Al zhei ner's di sease, | eukem a and the like, stinulation of

I nterl eukin-1[err] production, an inflanmtory cytokine, is _
observed. This interl| euRNONEL @XRID3EANEs DEBIVARGVES AND MEDICENEBEsi s of an
enzynme which is considered to take part 25 in inflammation |ike
col i agenase and PLA2 aﬁ@NTﬁﬁyﬁNG THE SAME AS EFFECTIVE INGREDIENTS
5
Technical Field
This invention relates to novel pyridazine
derivatives, which have excellent inhibitory activity
‘against interleukin-1g production and are useful for
10 the prevention and treatment of immune system diseaées,
inflammatory diseases, ischemic diseases and the like,

and also to medicines containing them as effective in-

‘gredients.

15 Background Art
In many diseases, for example, rheumatism,

arthritis, osteoporosis, inflammatory Eolitis, immune
deficiency syndrome, ichorrhemia, hepatitis, nephritis,
ischemic diseases, insulin-dependent diabetes mellitus,

20 arterial sclerosis, Parkinson's disease, Alzheimer's
disease, leukemia and the like, stimulation of
interleukin-18 production, an inflammatory cytokine, is
observed. This interleukin-18 serves to induce
synthesis of an enzyme which is considered to take part

25 in inflammation like collagenase and PLA2 and, when



- 2- intra-articularly injected to animals, causes nulti-

articul ar destruction highly resenbling rheumatoid arthritis. On

the other hand, interleukin-1[err] is con- trolled in activity by

interleukin-1 receptor, soluble 5 interleukin-1 receptor and

i nterl eukin-1 receptor ant agoni st . From research

conduct ed nmaki ng use of recom bi nants of these

bi oactivity-inhibiting substances, - o zanti-interleukin-1[err] i

~antibodies and anti-receptor 10 anti Bodi es agai nst various disease g
nodel s, interl eukin- ‘-1[err] has been found to play an inportant

role in the body, leading to an increasing potential of substances ’

havi ng interl eukherhFgtticunatbit @hjedeblvtbyansmals, caukbermp®yi+cs for

such di seases. 15 For exanpl e, imunosuppressors and steroids

whi ch articezdrf desthectient hitghlpf rehembhihgnrbetmatosdch

many di seases have been reported to inhibit the produc- tion of ,

i nt er| euki n- 1[ earthrivds . anbngthedpthaenhandur interleukinraptisy comter ;

devel opnent, KE298, a benzoyl propionic_ 20 ,acid derivative [The i

Japanese Soci et F¥6i1pff LBnARLAYALY by interieukin-ioguerertsr.efaspPie has i

been reported tq hav . i nhi bi tor activit agai nst @

i nt er | eUR n- 1[ eARFeELEHNIRrdnreceptor anf Bbekletkid-ATersRBFequl ator.

I nhi bitory activi%g » agai nst interleukin-1[err] production is also
observed on a antagonist. a

From research conducted making use of recom-

binants of these bioactivity-inhibiting substances,
-anti-interleukin-1g antibodies and anti-receptor

10 antibodies against various disease models, interleukin-
-18 has been found to play an important role in the
body, leading to an increasing potential of substances
having interleukin-1g inhibitory activity as
therapeutics for such diseases.

15 For example, immunosuppressors and steroids whicﬁ
are used for the treatment of rheumatism out of such
many diseases havé been reported to inhibit the produc-~
tion of interleukin-1p. Even among medicaments cur-
rently under development, KE298, a benzoylpropionic

20 acid derivative [The Japahese Society of Infiammation
(11th), 1990], for example, has been reported to have
inhibitory activity against interleukin~18 production
although it is an immunoregulator. Inhibitory activity
against interleukin-18 production is also observed on a

25 group of compounds which are called “COX-2 selective



25 group of conpounds which are called "COX-2 sel ective

- 3- i nhi bitors”, for exanple, ninmesulide as a phenoxysul -
fonani |l i de derivative (DE 2333643) T-614 as a phenoxy- benzopyr an
derivative (US 4954518), and tenidap (hydroxyi ndol e derivative) as
a. dual inhibitor (COX- 5 1/5-L0O). For all of these
conpounds, however, interl eukin- 1[err] production inhibitory
activity is not their primary actipopn. so that their inhibitory
activity agai nst interleukin-1[err]| production is |ower than their
primary ac- 10 tion. In recent years, increasingly
active research is under way for thé synthesis of conpounds with a
focus Dhietietic s NhEdar texympld | iinesghidstas i esHendstysul-er r |
production. Production inhibitors synthesized in such 15 research can
be cl assified immmmmmaimnm 2333643) w0814 rds B tphdreoxy-ansf er
process of an inflammatory ignal to a cell nucleus and anot her

~ group ‘of conpoupeRzopyran dev¢W%¢#V¢WﬂQﬁt4%§#§#ﬁ$mn?ndi§anﬂaﬂunct|ons in

t he pro- cessing_of a_precursor of interleukin:1 rr] Known

exam 20 predroryinfobedrr bratlfey 3% hAral Bk MR al89%n

I ncl ude 88203589 %é@ﬁanese Language Lai d- Open ( Kokai) Publ i cati on
(PCT)" No® HEl 7+4 FR167653 (Eur. "J. Pharm, 327, 169-175,

1997), E-5090 (EP 3763§§)a11 of these compounds, however, interleukin—_
13 production inhibitory activity is not their primary
action so that their inhibitory activity against
'interlegkin-lﬁ production is lower than their primary ac-

10 tion. |

In recent years, increasingly active research is

under way for the synthesis of compounds with a focus
placed on inhibitory activity against interleukin-1g
production. Production inhibitors synthesized in such

15 research éan be classified into a group of compounds
which inhibit the transfer process of an inflammatory
signal to a cell nucleus and another group of compounds
‘which inhibit an enzyme ICE that functions in the pro-
cessing of a precursor of interleukin-15. Known exam~

20 ples of compounds presumed to have the former action
include SB203580 [Japanese Language Laid-Open (Kokai)
Publication (PCT) No. HEI 7-503017), FR167653 (Eur. J.
Pharm., 327, 169-175, 1?97), E~-5090 (EP 376288),
CGP47969A (Gastroenterology, 109, 812-828, 1995),

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



CGP47969A (Gastroenterol ogy, 109, 812-828, 1995), 25 hydr oxyi ndol e
derivatives (Eur. J. Med. Chem 31, 187-

-4- 198, 1996), and triarylpyrrole derivatives (WO

97/ 05878), while known exanpl es of conpounds presuned to have the
| atter action include VE-13,045 which is a pepti de conpound
(Cyt oki ne, 8(5), 377-386, 1996). 5 None of these conpounds can
however exhi bit suf- ficient inpipitory activity against
interleukin-l[err] pr o- ducti on. On the ot her hand,
a variety of 5,6-diphenyl - pyridazi ne derivatives are known to have
anal gesic and 10 anti-inflammtory action (EUR J. MED. CHEM, 14,

53-60, 1979). Abselutebg)nokhingrhasyhpyeyelebagpivatives (koown wi th
respect to inhibitory activity against interleukin-1[err]

production by tbagess76)di phehgl known examppgsi dfizcompdendsapressmedls
Accordingly, an object of the present invention is to provide a
conpound havi ngtexbaveekhei hatberopgtion 1ncludetVEr@§ 848i weich is a

interleukin-1[err] production and also a icine containing it as
an effective |n§PBHFéﬁt°°mP°EBd (CYteﬁééﬁosﬁﬁﬁ)of3?ﬁ§3?ﬁveﬁ??6h

Under such C|rcunstan resent i1 nventors. a% 9£oce%ded
with an @xtensive inv QPFga Bﬁesgscgmpoun 8 can however exhibit su

ficient inhibitory activity against interleukin-18 pro-
duction.
Oon the other hand, a variety of 5,6-diphenyl-
pyridazine derivatives are known to have analgesic and
10 ‘ anti-inflammatory action (EUR. J. MED. CHEM., 14,
53-60, 1979). Absolutely nothing has however been
known with respect to inhibitory activity against
interleukin—lﬁcproduction by these 5,6-diphenyl-
pyridazine derivatives.
15 Accordingiy, an object of the present invention
is to provide a compound having excéllent inhibitory
activity against interleukin-1p8 production and also a

medicine containing it as an effective ingredient.

20 Disclosure of the Invention
Under such circumstances, the present inventors
have proceeded with an extensive investigation. As a
result, it has been found that pyridazine derivatives
represented by the below-described formula (1) have ex-

25 cellent inhibitory activity against interleukin-1g pro-



result, it has been found that pyridazine derivatives

by the bel owdescribed formula (1) have ex- 25 cel | ent
activity against interleukin-1[err] pro-

duction and are useful as nedicines for the prevention
and treatnment of inmmune system di seases, inflammuatory
i schem ¢ diseases and the like, leading to

present invention. 5 Nanely, the gresent i nvention provides a

-5-

pyri dazi ne derivative represented by the~f8lFfow ng for- ‘mula (1):
[err] wherein Rl represents a substituted or unsubstituted
aryl group; R2 is a phenyl group substituted at | east at 4-position

by a | ower al ko

al kyl sul fi nyl

has one or nDre

represents

di seases,

el At e e

group ogena

| over al kyl groaaseashgwer1g&95ﬁabkahsaague afaSthe like, 3bhlYhgdeer

unsubstituted aryl group, a subsfituted or. unsubstituted aryl oxy

group, a substi tuecdople®ion of the present invention.

5

10

15

20

‘Namely, the present invention provides a

pyridazine derivative represented by the following for-

mula (1):

1$9]

wherein R represents a substituted or unsubstituted

aryl group, R? is a phenyl group substituted at least

~at 4-position by a lower alkoxyl group, a lower alkyl-

thio group, a lower alkylsulfinyl group or a lower
alkylsulfonyl group, and optiohally ﬁas one or more
substituents at the remaining positions, R3 represents
a hydrogen atom, a lower alkoxyl group, a halogenated
lower alkyl group, a lower cycloalkyl group, a sub-
stituted or unsubstituted aryl group, a substituted or .
unsubstituted aryloxy group, a substituted or un-
substituted, nitrogen-containing heterocyclic ring
résidue, a substituted or unsubstituted aminocarbonyl

group, or a lower alkylcarbonyl group, A represents a

the conpl etion of the

represent ed
I nhi bitory

10

ironal |y

and trgéggghhgpggéﬁgﬁﬁ ?sE?ﬁ?XyFEQsQQS'&h@EﬁFmgéoryed



substituted, nitrogen-containing heterocyclic ring 20 residue, a
substituted or unsubstituted am nocarbonyl group, or a 'l ower
al kyl car bonyl group, A represents a

- 6- single bond or a linear or branched | ower alkylene

group or | ower al kenyl ene group, X represents an oxygen atomor a
sul fur atom and the dashed |ine indicates t hat the carbon-carbon
bond between the 4-position and the 5-position is a single bond or
a doubl e bond, with the proviso Th&t~A is a single bond when R3 is
a halogenated | ower al kyl group and that the foll ow ng

conbi nations are excluded: Rl err] and R[err] are 4-nmet hoxy- phenyl

groups,_X s an?gﬁgggnbghﬁnbrtgelgﬁé faﬁpgﬂchég %OW%rbgﬁﬂgfén he

4-position and position Is a a single

bond, and R3 '5g?oﬁﬁdBQQQBWQEOQlRénylene gr?ﬁ ﬁhkgﬁféégﬁfsgéﬁusx¥géna

salt thereof. esént invention al so prdvides a

medi ci ne conpri gkBg bBeap¥ﬁl§ﬁ%'QﬁoﬂerhﬁattHS 633nea 1ife inditheesalt
t hereof as an effective ingredient. Furt hernore, the present

invention al so phati g¢ag carbon—caﬁbﬁhabﬁﬂdebétﬁéénCﬁHEOE#pbﬁmtﬁﬁﬁpéhdlng
t he pyridazi ne derivative (1) or the salt thereof and a

phar nacegt i - the 5-poslikjoacisphablirgtear bond. o20a double bonfpveibher,
the present invention also provides ‘use of the pgrlda2|ne
derivative (1) &het proyadsp thateA is a single bond when R” is a

halogenated lower alkyl group and that the following
combinations are excluded: Rl and R2? are 4-methoxy-
‘phenyl groups, X is an oxygen atom, the carbon-~carbon

10 bond at the 4-position and the 5-position is a double
bond, A is a single bond, and R3 is a hydrogen atom or
a 2-chloroethyl group: or a salt thereof.

Further, the present invention also provides a
medicine comprising the pyridazine derivative (1) or

15 ~ the salt thereof as an effective ingredient.

Furthermore, the present invention also provides
a pharmaceutical composition'comprising the pyridazine
derivative (1) or the salt thereof and a pharmaceuti-
cally acceptable carrier.

20 Moverover, the present invention also provides
use of the pyridazine derivative (1) or the salt there-
of as a medicine.

In addition, the present invention also provides
a‘method for treating a disease caused by stimulation

25 of interleukin-1g production, which comprises administ-




of as a nedicine. In addition, the present invention also

provi des a nethod for treating a disease caused by stinmulation 25
of interleukin-l[err] production, which conprises adm ni st -

-7- ering the pyridazine derivative (1) or the salt thereof.

As will be denonstrated in tests to be described subsequent |y
herein, the inhibitory activity agai nst I nterl eukin-1[err]
productlon by the pyridazine derivative (1) or the salt thereof is
extrenely strong and reaches 100"t 1,000 tinmes as high as the
action of the above- descri bed known 5 6- di phenyl pyri dazi ne
derivatives (EUR "J. MED. CHEM 14, 53-60, 1979). 10 Best

Mbde for Carrylgg% tﬁg g?iﬁQEHBQ derlvatlve %begbetﬂ¥régf€'9ﬁereof.

derivative acco ntion is represented by

the formula (1). In ag w111 BQedEQBHHEQatéhlHﬁtﬁé§t¥et8fbéh§e§6¥ibQ&°Up
r epr esent ed by R err] can be phenyl, naphthyl and pyridyl, with

phenyl 15 - auasagﬁedfuybae@alaarthéuhﬁhhwlabe&eaeeﬂV1t}h§§s1ﬁétl
groups may contain 1 to 3 substituents. Exanples of - such

substituents cadntecledikihalpgprodtotionl| oyethe pyridazimh&ydegivapivel oner
al koxyl groups, |ower alkylthio groups, |ower alkylsulfinyl
groups, Power al(Ryl owl tbrykalt thergefups, estirbugiy grtvapg avdereaches

al koxycar bonyl groups, nitro group, amno group, and |ower

al kyl ani no grouggo to 1,000 pipes ?FIbégha§$v§h6faFEé°ﬁaP§g§heaFBﬁ¥96an be

described known 5,6-diphenylpyridazine derivatives

(EUR. J. MED. CHEM. 14, 53-60, 1979).

10 Best Mode for Carrying out the Invention
The pyridazine derivative according to the pres-
ent invention is represented by the formula (1). In
fhe_formula, illustrative of the aryl group represented
by R! can be phenyl, naphthyl and pyridyl, with phenyl
15 and pyridyl being particularly preferred. These aryl
groups may contain 1 to 3 substituents. Examples of
such substituents can include halogeh atoms, lower
alkyl groups, lower alkoxyl groups, lower alkylthio
groups, lower alkylsulfinyl groups, lower alkylsulfonyl
20 groups, carboxyl group, lower alkoxycarbonyl groups,
nitro group, amino group, and lower alkylamino groups. .
Here, illustrative of the halogen atoms can be
fluorine, chlorine, bromine and iodine. The lower

alkyl groups are those containing 1 to 6 carbon atoms,

25 for example, methyl, ethyl, n-propyl, isopropyl and n-




fluorine, chlorine, bromne and iodine. The | ower al kyl groups are

t.hose containing 1 to 6 carbon atons, 25 for exanple, nethyl, ethyl,

n- propyl, isopropyl and n- butyl. Illustrative of the

| ower al koxyl groups can be t hose containing 1 to 6 carbon atons,

foor exanpl e, met hoxy, ethoxy and propoxy. Illustrative of the

| ower al kyl thi o groups can be those containing 1 to 6 carbon 5

atons, for exanple, methylthio, ethylthio and propyl t hi o.

[llustrative of the lower alkylsulfinyl = © <~ groups can be those
~containing 1 to 6 carbon atons, for exanpl e, nmethyl sul finyl,

et hyl sul finyl and propyl sul - finyl. Illustrative of the Iomer

For exam " BBF, “Ertusreffien tt Bl R Gfodr ot St e
II'lustrative ofy gf O?&%a?%fﬂ%yfa“m@yéa%&&'pét&@ bf’or exam a?lé hose haV| ng

al koxyl groups eac nt al ns rbon for

exanpl e, net hoxa&%@%yletﬁéwxana ﬁ;k oxy Carﬂ)rwét%@npé PO PO -

[I'lustrative of the | ‘ower anlno groups can be those having one

or two - @lkylteieugtoeps hcai N‘éllﬂlib@@r&@hmlﬂ-lﬁ@ P €ardadarbon
atons, for exanple, nethylam no, dinethylamno, ethyl- am no and

propyl anbno. Thatoémserfal kekample} i msthyl tikio, 'etnymthisL&ndituents may be -
| 'inear, branched or cyclic. Preferred as R1L is a phenyl or
pyridyl group, Propylthio. Illustrative of the lower alkylsulfinyl
groups can be those containing 1 to 6 carbon atoms, for
example, methylsulfinyl, ethylsulfinyl and propylsul-
finyl. Illustrativé of the lower alkylsulfonyl groups
10 can be those containing 1 to 6 carbon atoms, for exam-
ple, methylsulfonyl, ethylsulfonyl and propylsulfonyl.
Illustrative of the léwer alkoxycarbonyl groups can be
those having alkoxyl'groups each of which contains 1 to
6 carbon atoms, for example, methoxycarbonyl, ethoxy-
15 carbonyl and propoxycarbonyl, Illustrative of the
| lower alkylamino groups can be those having one or two
alkyl groups each of which contains i to 6 carbon
atoms, for example, methylamino, dimethylamino, ethyl-
amino and propylamino. The lower alkyl moieties in
20‘ these substituents may be linear, branched or cyclic.
Preferred as R1 is a phenyl or pyridyl group,
which may be substituted by 1 to 3 substituents
selected from halogen atoms and lower alkoxyl groups,
these substituents being preferably present at 3-, 4-

25 or 5~-position.



whi ch may be substituted by 1 to 3 substituents sel ected from

hal ogen atons and | ower al koxyl groups, t hese substituents. being
preferably present at 3-, 4- 25 or 5-position.

-9- Preferred as R2 is a phenyl group, which may be
substituted at 4-position by a | ower al koxyl group, a | ower

al kylthio group, a lower al kylsulfinyl group or a | ower

al kyl sul fonyl group, and at the other position by 5 1 or 2
substituents selected from hal ogen atonsT Powner al koxyl groups,

| ower al kylthio groups, |ower alkylsul- finyl groups and | ower

al kyl sul fonyl groups. Exanpl es of the hal ogen atom | ower al koxyl .
group, | ower | kyl thi royp, . Lower, al kyl s Iflnyl | ower
10 al kyl sul f onyl g rggg %% % ?u%% Y% ? bhe ?ngaﬁnge group

as R2 include tQﬁbééggragﬁygé §s 899§§oﬁeﬁyt§d13§er ?lkox% ?f&& These

substituents are pre pOSI I one tro at 3- or

4-position, or QBW@BYaQiyﬁthlo group, %a Péwérp9§k§1991f1ﬁ§l group or a
[llustrative of the |ower al koxyl group and t subsStituted or

unsubsti tut ed alﬁheﬁrQ!!E¥Q§ﬁ1§6nym0§flou and ate@néseﬂheﬁl pysiteoh]l bgan be
simlar to those exenpli above in connection wth Rerr].

|l l-ustrasi ve of 1t be bakopehitadntsweelatkygsi fromphaPBgen atemshelbwerr
al kyl groups substituted by one or nore
alkoxyl groups, lower alkylthio groups, lower alkylsul-
finyl groups and lower alkylsulfonyl groups. Examples
of the halogen atom, lower alkoxyl group, lower
‘alkylthio group, lower alkylsulfiﬁyl group and lower
10 alkylsulfonyl group as the substituents on the phenyl
' group as R? include the same groups as those recited as
Rl. These substituents‘are preferably positioned at
bnly 4-position, at 3- or 4-position, or at any of 3-,
4- or 5-position.

15 Illustrative of the lower alkoxyl group and the
substituted or unsubstituted aryl group out of those
represented by R3 can be similar to fhose exemplified
above in connection with RI,

Illustrative of the halogenated lower alkyl group

20 can be lower alkyl groups substituted by one or more
halogen atoms as exemplified above in connection with
R1.

Examples of the lower cycloalkyl group can in-

clude those having 3 to 8 carbon atoms, for example,

25 cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.



hal ogen atons as exenplified above in connection wth Rerr].

Exanpl es of the | ower cycloal kyl group can in- cl ude those having

3 to 8 carbon atons, for exanple, 25 cycl opropyl, cycl obutyl,

cyclopentyl and cycl ohexyl . - 10 .
Il'lustrative of the aryl oxy group can be a %

phenyloxy group, which nmay contain simlar substituent or E

substituents as in the case of Rerr]. _ 4 II'lustrative of the %

ni trogen-containing hetero- 5 cyclic rlng resi due can be saturat ed, E

ni trogen- cont ai ning heterocyclic ring residue such as

pi peridino, piperidyl pi perazi no and nor phol i no; and '
ni t rogen-cont ai ni ng ar:[q_r]_mtslt&»altqw FY &hhieC a@yu@,dyeqm@ can be a such as
pyridyl. These residue may contain simlar substituents as in the ;
case of R err]. phHemtlleery, gradip,0fwhich may ddmummmapladdmm1@mﬁdbwtm&mualn |
one or nore carbonyl groups bonded theret% The o
ami nocar bonyl grsusukRstidaendisn as mnl é;rh%mse of R stituents as in the
case of Rl and al so aral kyl groups such as benzyl and phenethyl .

Il lustrative of the | ddduisidahiva &fnﬁhegFGGEW‘COntalnlﬂﬂeW
containing 1 to 6 carbon atons,, for exanple net hyl car bonyl and

et hyl carBonyl . €Y¥clic ring re%#%#%ﬁ?@ﬁk@kéﬁﬁ“ﬁ?ﬁﬂddQ?¥E£PQQRﬂude a
hydr ogen -
containing heterocyclic ring residue such as

piperidino, piperidyl, piperazino and morpholino; and

nitrogen-containing aromatic heterocyclic ring residue
"such as pyridyl. These residue may contain similar

10 substituents as in the case of Rl. Further, each of
them may additionally contain one or more carbonyl
groups bonded thereto.

The aminocarbonyl group may contain similar sub-
stituents as in the case of Rl and also aralkyl groups

15 such as benzyl and phenethyl.

Illustrative of the lower alkylcarbonyl group can
be those containing 1 to 6 carbon atoms, for example,
methylcarbonyl and ethylcarbonyl.

Preferred examples of R3 can include a hydrogen

20 atom; lower alkoxyl groups; halogenated lower alkyl
groups; lower cycloalkyl groups; phenyl, pyridyl and
phenyloxy groups each of which may be substituted by 1
to 3 substituents selected from halogen atoms, lower
alkyl groups, lower alkoxyl groups, carboxyl group,

25 lower alkoxycarbonyl groups, nitro group, amino group,



20 atom | ower al koxyl groups; hal ogenated | ower al kyl

groups; |ower cycloal kyl groups; phenyl, pyridyl and phenyl oxy
groups each of which may be substituted by 1 to 3 substituents
sel ected from hal ogen at ons, | ower al kyl groups, |ower al koxyl
groups, carboxyl group, 25 | ower al koxycar bonyl groups, nitro group,
am no group, | oner al kyl am no groups and | ower

al kyl t hi o groups; substituted or unsubstituted piperidino,

pi peridyl, pi perazi no and nor phol fdo—groups; and substituted or
unsubsti tuted am nocarbonyl groups; and | ower al kylcar- 5 bonyl

gr oups. Anmong t hose represented by ‘A, the |ower al kyl ene

D ek
The | | k | . 10 | i b h havi 2
ey oueh oo MBSO of oyt L SELae M BUELELOTS 1oL

8 1to3
doubl e bonds bej 528867 8a hOEPRLT PhL VEr&@Bs Peana subst SERESY | 6R€,
propenyl ene, bﬁ?gﬁﬁ ene and butad?%ny?%né?r ne eu sPreferr_ed exanpl es
of A can be |ingasupstPtatédesmiddcarbohPlegrehly} ea8d 0l &wes ABNyIEaR~t0 6
carbon atons and | i near or branched, |ower al kenyl ene groups
havi ng 25to bonyl §reapson at ons. Preferred exanpl es of

t he pyridazine derivative :
Among those represented by A, the lower alkylene

group can be a linear or branched one having 1 to 6
carbon atoms, examples of which can include methylene,
éthylene and trimethylene. The lower alkenylene group

10 can be a linear or branched one having 2 to 9 carbon
atoms, with one having 2 to 6 carbon atoms and 1 to 3
double bonds being preferred. Illusﬁrative can be
éthenylene, propenylene, butenylene and butadienylene.

Preferred examples of A can be linear or branched
15 lower alkylene groups having 1 to 6 carbon atoms and
linear or branched, lower alkenylene groups having 2 to
9 carbon atoms. |

Preferred examples of the pyridazine derivative
(1) can include those containing, as R, a phenyl or
. 20 ﬁyridyl group substituted by 1 to 3 substituents
selected from halogen atoms and lower alkoxy groups; as
R2, a phenyl group, which may be substituted at
4-position by a lower alkoxyl group, a lower alkylthio

group, a lower alkylsulfinyl group or a lower alkylsul-.

25 fonyl group, and at the other position by 1 or 2 sub-



(1) can include those containing, as Rl, a phenyl or 20 pyridyl group

substituted by 1 to 3 substituents sel ected from hal ogen atons and
I'ower al koxy groups; as Rlerr], a phenyl group, which may be
substituted at 4-position by a | ower al koxyl group, a |ower

al kylthio group, a lower alkylsulfinyl group or a | ower alkylsul -
25 fonyl group, and at the other position by 1 or 2 sub-

- 12 -~ stituents sel ected fron1ha|ogen atons, | ower al koxyl

groups, lower alkylthio groups, |ower aFk} stl finyl groups and | ower
al kyl'sul fonyl groups; as R3, a hydrogen atom a | ower al koxyl group,
a hal ogenated 5 | ower aIkyI gfoUp a | ower cycl oal kyl group or a

phenyl , pyridyl I p by 1 to
3 substltuents s"g %@%@%f ohil a? g%%mqg{@%?p aéq"#)dv\elrow y% ps, | ower

al koxyl groups, ﬁ%g) ,Qpps nitro
group, 10 rﬁf\‘gﬁ%ﬁ oulpow %%ﬂaﬁ arﬁ no groups an?ll ower al kyl thio

groups, a substgiées Da m@ﬁtaiw:@ﬁhlfonyl RiPSipsl s @p%l dyl,
pi perazino or norpholino group, a substituted or unsubstituted

am nocar bonyl gipdpoger atom, & lower xlkyxyhrdewouy, ¢f Gigliogethtsd A, a
| inear or 15 branched | ower al kyl ene group having 1 to 6 carbon

atonms or a5l i nebower mllwmbk@ldompy\m Tbwen yderioai ki group, ewiag 2 to 9
car bon atons.
phenyl, pyridyl or phenyloxy group which may be sub-
stituted by 1 to 3 substituents selected from halogen
atoms, lower alkyl groups, lower alkoxyl groups, car-
boxyl group, lower alkoxycarbonyl groups, nitro group,
10 amino group, lower alkylamino groups and lower
élkylthio groups, a substituted or unsubstituted
piperidino, piperidyl, piperazino or morpholino group,
a substituted or unsubstituted éminocarbonyl group,  or
a lower alkylcarbonyl group:; and as A, a linear or
15 branched lower alkylene group having 1 to 6 carbon
atoms or a linear or branched lower alkenylene group
having 2 to 9 carbon atoms.

In the present invention, compounds represented

by the following formula (1A) are also preferred:

20 (1A)




In the preéent I nventi on, conpounds represented by the foll ow ng

formula (1A) are also preferred [err]

- 13 - wherein R4 represents a |inear or br anched | ower al kyl

or | ower al kenyl group, a |lower cycloal kyl group or a | ower

cycl oal kyl net hyl ‘group, and X represents an oxygen atom or a sul fur
atom 5 In the fornmula (1A), exanples of the | ower alkyl

group out of those represented by R4 can include |inear or branched
| ower al kyl groups having 1 to 6 carbon= 13 - atons, preferably 1 to 4
carbon atons, for exanple, met hyl , ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, 10 sec- butyl tert-butyl n-pentyl, isopentyl and

h I f the k I | ud
o 'br anched 1 owEhSAERBnS SFBEBSCRES: g nEBYeotphBRChed Tover aHkyE "
preferably 2 to 4 garbon ons and 1 to_2

exanpl e, ethenyPr 9855n9 eBX?eﬁ§Pup'lg 1g$g$ %C}g §¥y bﬁggﬁpaareﬁyl
Exanpl es of thelbggﬁrcycloalkglﬁgﬁhggl§¥Eu€rOHHdcﬁanﬂﬁeggﬁEEhQ having 3

to 6 carbon

I exa ¢l opropyl’, “cyclobutyl’, cycl o-
pentyl and cycl ghgxih. a'cb!mue&.»r at kuerQk hbeml over cycl oal kyl group
in the | ower cycloal kyl nethyl group 20 .can be those exenplified
above. 5 IHathecfoemuyapehsy r estanpaspl 6F eheRdowap alkiude

group out of those represented by R4 can include linear
or branched lower alkyl groups having 1 to 6 carbon
atoms, preferably 1 to 4 carbon atoms, for example,
_methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

10 sec~butyl, tert-butyl, n-pentyl, isopentyl and n-hexyl.
Examples of the lower alkenyl group can include linear
or brahched lower alkenyl groups having 2 go 6 carbon
.atoms, preferably 2 to 4 carbon atoms and 1 to 2 double
bonds, for example, ethenyl, propenyi, butenyl,

15 | isobutenyl and butadienyl. Examples of the lower
cycloalkyl group can include those having 3 te 6 carbon
atons, for exémple, cyclopropyl, cyciobutyl, cyclo-
pentyl and cyclohexyl. Illustrative of the lower
cycloalkyl group in the lower cycloalkyl methyl group

20 can be those exemplified above.

Particularly preferred examples of R% can include
alkyl groups having 1 to 4 carbon atoms, alkenyl groups
having 2 to 4 carbon atoms, cycloalkyl groups having 3
to 6 carbon atoms, and cycloalkylmethyl groups.

25 Preferred examples of the pyridazine derivative



al kyl groups having 1 to 4 carbon atons, al kenyl groups havi ng 2
to 4 carbon atons, cycloal kyl groups having 3 to 6 carbon atons,

and cycl oal kyl net hyl groups. 25 Preferred exanpl es of the
pyri dazi ne derivative - 14-

(1) can include 5, 6-bis(4-nmethoxyphenyl)-2-ethyl -

pyri dazi n- 3-one, 5, 6-bi s(4-nmet hoxyphenyl) - 2-net hyl -

pyri dazi n-3-one, 5,6-bis (4- nethoxyphenylé 2- |sopropyl
2H pyri dazi n- 3- one, .5, 6- bi s(4- met hoxyphen ﬂ) " 2-

I sobutyl - 2H pyri dazi n-3-one, 2-allyl-5, 6-bis(4- nethoxy-
phenyl) - 2H pyri dazi n- 3-one, 5, 6- bIS(4 nethoxyphenyl) 2-

cycl opropyl - 2H | 5 . _
phenyl ) - 2- cycloB?gpgﬁﬁegﬂé}ngp%y?F%£§?%A%§§§$§?%Penyl) 2-ethyl-2H-

bi s(4- met hoxyphﬁwiaazlﬁyﬂ@ﬁéf)pyl Mbygzt-?rhéﬂ%kﬁﬂiéﬂﬁ) df-methyt LHgone,
5, 6- bi s(4- et hoxyphenyl ) -2-cyc opentyl pyri dazi n- 3- one,

5, 6- bi s( 4- net hopypheagin-2-656| 05, 6-bis (4-pethykyphdnyyl P+ pysopeapyt 3- one,

5, 6- bi s(4- et hoxy- phenyl)-2-(4-ch|orocinnanyl)-ZFprridazin-3-one,

5-(4- chHeppphdaginh-B-Ore pes hg+bhs (pheathdoxPplibemyy) -2+ 15
pyrida2|ﬁ 3-one, 5, 6-bis(4-nmethoxyphenyl)-2-benzyl -2H
pyri dazi fe- 3- thiSﬂEUtEhd2B-BYbi@§Blhfﬁoﬁbe4 he@hbxy-5 6-bis (4-methoxy-

phenyl) - 2- et hyl - 2F+p¥r|da2|n- 3-one particular limtation

i s inposed on tRBeRY¥ )-ZH—pyrlda5+nfheOB§r|ﬁa§|h§5(ﬁ3meg%9ﬁyg%$%Y%}s%-
pertaining to the sent . i.nvent

pharnacologlcaIF¥01°8r°pylpg cgﬁféﬂ?ﬁlga °h?fI%s%?%fgiﬁ-%%ﬁhﬁﬁyécid
addi tion phenyl)-2-cyclopropylmethyl-2H-pyridazin-3-one, 5,6~
bis(4-methoxyphenyl)-2~cyclopropylmethyl-2H~pyridazine-
10 3-thione, 5,6—bis(4-methoxyphenyl)—2-cyclopenty1-2H-
pyridazin-3-one, 5,6-bis(4-methoxyphenyl)-2-cyclo-
pentylmethyl-2H-pyridazin-3-one, 5,6~bis(4-methoxy-
phenyl)-2-(4-chlorocinnamyl)-éH-pyridazin-3-one, 5-(4~
chlorophenyl)—6—(4—methylthiophenyl)—2-benzyl-2H—
15 pyridazin-3-one, 5,6-bis(4-methoxyphenyl)-2-benzyl-2H-
pyridazine-3-thione, and 5,6-bis(3~fluoro-4-methoxy-
phenyl)-2-ethyl~2H-pyridazin-3-one. .

No particular limitation is imposed on the salt
of the pyridazine (1), said salt also pertaining to the
20 present invention, insofar as it is a pharmacologically
acceptable salt. Illustrative can be acid addition
salts of mineral acids, such as the hydrochloride,
hydrobromide, hydroiodide, sulfate, nitrate and
phosphate; and acid addition salts of organic acids,

25 such as the benzoate, methanesulfonate, ethane-



salts of mneral acids, such as the hydrochl oride, hydr obr om de,

hydroi odi de, sulfate, nitrate and phosphate; and acid .addition
salts of organic acids, 25 such as the benzoate, nethanesul fonate,
et hane- - 15 - sul fonat e,
benzenesul fonate, p-toluenesul fonate, oxa- | ate, mal eate, fumarate,
tartrate and citrate. Further, the conpounds according to the
pr esent invention may exist in the fgrmof solvates represented 5
by hydrates and also in the form of keto-enol taut omers. Such

sol vates and isoners should al so be enconpassed by the present

i nvention. The pyridazi ne derivatives (1) according to the
present inventisulfatate, Hapsdmssul finfbea -t olyeridiul fidhatd Oldxeav ng
processes. - 16 - [err]

late, maleate, fumarate, tartrate and citrate.

Further, the compounds according to the present
invention may exist in the form of solvates represented

5 by hydrates and also in the form of keto-enol

tautomers. Such solvates and isomers should also be
encompassed by the present invention.

The pyridazine derivatives (1) according to the
preseht invention can be prepared, for example, by the

10 following processes.




wherein R err] represents a | ower al kyl group, and Rerr], Rerr], 5 R3

and A have the sane neanings as defined above. A description wll
be made specifically about respective preparation processes of
conpounds (Il a), (I'b), (1c), (1d) and (le) anong the pyridazine deriva-
tives (1). - 17 - (1)
Preparation of 4,5-di hydro-2H pyri dazi n-3-one derivatives (la:
in the formula (1), Ais a single - 16 - ‘
R2
R!
)
N
Y AR
0
(1d
R2 R2 R2
Rl R! Rl
(2)y T 0RS — o
| ( (" NA—R
0
(3) (1¢)
. , ///////’\\\\ ’///
1 1 2 .
NS0 s i
: OH — [
Ho >y A
0 0 ]/ \A'_..R3
(4) (5) S
| (1e)

wherein R® represents a lower alkyl group, and Rl, RZ,
5 R3 and A have the same meanings as defined.above.
A description will be made specifically about
respective preparation processes of compounds (la),

(1b), (1c), (1d) and (le) among the pyridazine deriva-

tives (1).



bond, Rlerr] is a hydrogen atom X is an oxygen atom and a
single bond is forned between the 4-position 5 and the
5-position): A 4, 5-di hydro- 2H pyri dazi n- 3-one derivative (1la)
can be obtained by reacting a hal oacetate ester with a

2- aryl acet ophenone derivative (2) and then reacting hydr azi ne
hydrate with the resultant product. 10 The 2-aryl acet ophenone
derivative (2) as the starting_mgterial can be prepared, for
exanple, by a known process (YAKUGAKU ZASSHI, 74, 495-497, 1954).
The reaction between the conmpound (2) and the - hal oacet ate ester can
be conducted in the presence of a 15 " base in a solvent. Potassium
tert-butoxide, (ifhbHéparation ofli 4 s94d DRYdedes sie-fE8aPintHeohe ke can be
menti oned as a base usabl e here, and tetrahydrofuran or the |ike
can be nmenfiépphedtised cvavebhh tis@abferhel£. (The Aebstaoningle
brought to conpletion at -20 to 40[err]J]Cin 1 to 10 hours, 20

preferably at -5 tob@sfierR} Cignazhydrsgémuakom, X is an oxygefuatdmy, the
reaction between the resultant com ound (3) and hydrazine
hydrate can be condétged $angle bond lSs%PV@ﬂg bahdean Hyke otsPes it iR ne nay

be used |n pl ace of h%d zlne hydrate. As the solvent, a | ower
al cohol 325 suBRdathet AFRGEITHREhanol , n- propanol or i sopr opanol ,
- 18- tetrghy E’E%i’ﬁ?&m-zé-gygi‘é‘é‘&r?lslé‘r?e' 421580108 r8f

can be obtained by reacting a haloacetate ester with a
2-arylacetophenone derivative (2) and then reacting
‘hydrazine hydrate with the resultant product.
10 The 2~arylacetophenone derivative (2) as the
starting material can be prepared, for example, by a
known process (YAKUGAKU ZASSHI, 74, 495-497, 1954).
; The reaction between the compound (2) and the
haloacetate ester can be conducted in the presence of a
15 base in a solvent. Potassium tert-butoxide, lithium
diisopropylamide (LDA) or the like can be mentioned as
a base usable here, and tetrahydrofuran or the like can
be mentioned as a solvent usable here. The reaction is
'brought to completion at =20 to 40°C in 1 to 10 hours,
20 preferably at -5 to 25°C in 2 to 5 hours.
Further, the reaction between the resultant com—
éound (3) and hydrazine hydrate can be conducted in a
solvent, and anhydrous hydrazine may be used in place
of hydrazine hydrate. As the solvent, a lower alcohol )

25 such as ethanol, methanol, n-propanol or isopropancl,



The reaction is brought to conpletion at 50 to 150[err]C in 5to 50
hours, preferably at 80 to 100[err]Cin 10 to 30 hours.. 5 (2)
Preparation of 4,5-di hydro-2H pyridazi n-3-one derivatives (1d:
in the formula (1), a single bond is formed between the
4:position and the 5- position, and X is an oxygen atom):

A 2-substituted 4, 5-di hydro-2H pyri dazi n-3-one 10 derivative (1d) can
be obtai ned by reacting a compound, - 18 Which is represented by the

f or mul a: [err] wherein R3 and A have

t he sane neani ngs as defined above, with the conpound (3) in the
presence of sodium 15 =~ acetate in a solvent. As a sol vent
usabl e in this teteahpdrofietdnnol,4-dioxane et hthel like pcapabe! used.

i sopropanol , di nethyl sul f oxi de, N, N-di met hyl f or mam de,
tetrahydrofuranThe fedfbianeisrbrought totbemplibicanabeSorehoi 15O im | ower

al cohol or a water- 20 contai ning | ower alcohol is particularly

preferred. 5 to FRchpunsti prefsrabPblight 86 E8npPRIG dm M0 4 3P
150[err]Cin 1 to 80 hours, preferably at 50 to 120[err]Cin 5 to
50 houpgurs. (3) Preparation of 2H pyri dazi n-3-one

gerlvatlges (1b(2) Ereparatlon ofthe fglﬁua%oigﬁgpyrléagiglggggebond’ R5 IS_,

derivatives (1d: in the formula (1), a single bond
is formed between the 4-position and the 5-
position, and X is an oxygen atom.):

A 2-substituted 4,s-dihydro—ZH-pyfidazin-3-one

10 derivative (1d) can be obtained by reacting a compound,
which is represented by the formula:
R3-A-NHNH,-2HCL
wherein R3 and A have the same meanings as defined
above, with the compound (3) in the presence of sodium
15 acetate in a solvent.

As a solvent usable in this reaction, methanol,
ethanol, n-propanol, isopropanol, dimethylsulfoxide,
N,N-dimethylformamide, tetrahydrofuran, 1,4-dioxane or
the like can be mentioned. A lower alcchol or a water-

20 containing lower alcohol is particularly preferred.
The reaction is brought to completion at 40 to 150°C in
1 to 80 hours, preferably at 50 to 120°C in 5 to 50
hours.
(3) Preparation of 2H-pyridazin-3-one derivatives (1b:

25 in the formula (1), A is a single bond, R3 is a



hydrogen atom X is an oxygen atom and a double bond is forned

between the 4-position and the 5- position): . (i)
Preparation by a dehydrogenating reaction: 5 A

2H pyri dazi n- 3-one derivative (1b) can be ob- tained by reacting a
dehydrogenating agent with the conpound (la) in acetic acid.

As the dehydrogenating agent, brom ne, 2, 3- : -

di chl or o- 5, 6-di cyano- 1, 4- benzoqui none ( ar the like 10 can be
used. As the solvent, acetic acid or the like is usable. The
reaction is brought to conpletion at 30 to 150[err]Cin 5 to 50
hours, preferably at 50 to 120[err]C in 10 to 30 hours.

(ii) Preparation byhpdtedsnratomy Xebetawmoxydén atom, and a\ double

2H pyridazi n-3-one derivative (Ib) can be ob- tained by reacting
glyoxalic acid - whbohdhis Heemed between fitheret-xys Thilsn and ocheinper i odat e
to act on tartaric ) acid under acidic conditions - with the 2-aryl -
acet ophenone deri vaP?SEt{on) under basic conditions, 20 - reacting
hydrazi ne hydrate with the resultant 2- hydr oxy- 4- oxobut anoi ¢ aci d

derivative (4) in &) oREgparation by a fehydxogenativmireactd®iert it into
e B0 IR A B e S e el vaLh v, (8, and
[”28 sol vent "_‘“J};Lfngéiﬂg PaLae 10k VS e &PBLEndE Sy agent with the
compound (la) in acetic acid.
As the dehydrogenating agent, bromine, 2,3-
dichloro-5,6~dicyano-1,4-benzoquinone (DDQ) or the ;ike

10 can be used. As the solvent, acetic acid or the like
is usable. The reaction is brought to completion at 30
to 150°C in 5 to 50 hours, preferably at 50 to 120°C in
10 to 30 hours. i

(ii) Preparation by a dehydrating reaction:

15 A 2H-pyridazin-3;one derivative (1b) can be ob-
tained by reacting glyoxalic acid - which has been
forﬁed by causing sodium periodate to act on tartaric
acid under acidic conditions - with the 2-aryl-
acetophenone derivative (2) under basic conditions,

20 reacting hydrazine hydrate with the resultant 2-
hydroxy-4~oxobutanoic acid derivative (4) in a lower
alcohol as a solvent to convert it into a 4,5-dihydro-~
4-hydroxy-2H-pyridazin-3-one derivative (5), and then
subjecting the derivative (5) to a dehydrating reaction

25 - in a solvent while using para-toluenesulfonic acid



hydrate as a catal yst. In the reaction between the conpound
(2) and gl yoxalic acid, comrercially-available glyoxalic acid
hydrate can al so be used in place of glyoxalic acid 5 formed by
causi ng sodi um periodate to act on tartaric acid. As an acid usable
upon formation of glyoxalic acid, an inorganic acid such as

sul furic acid, hydro- chloric acid or phosphoric acid can be
‘nmentioned. As a -base usable in_tBg reaction between the conpound
(2) 10 and gl yoxalic acid, an inorganic base such as caustic

soda or caustic potash or an organi c base such as

benzyl t ri met hyl ammoni um hydroxi de (Triton B) can be mentioned. In
t hese reacti onshyfih&téyashescatal ept of gl yoxalic acid is brought
to conpletion generally at 15 -15 to 30[err]Cin. 20 to 180 m nutes,
preferably around 0 In the reactichibeBieen Be néompewnd TH2) randtion with
t he ound (2) is conducted preferably at 0 to 120C, and

i s brought to c@ P%@ibﬁ a9id eaeerpgreri Y pRYER %Bl? leOXa11°a§C%60n1
tenperature for, 10 to 25 hours and thep at 70C 0.5 to 2 hours.
As the solvent &dFBRErCQPCBﬁ%? be used l%u%%a%% %FH%%%?xa%%?h%ﬁb@

- 1. 4-d h

R R o s RO REdPBY caging s R i ST LORTEE B R TE et PAPESFE N (4)
d h d | d 25

o ace of ny eddLoABYERLE1a00NE] QU So LN O AFDE SRTR! 3y e tEE

acid, an inorganic acid such as sulfuric acid, hydro-
chloric acid or phosphoric acid can be mentioned. Aas a
base usable in the reaction between the compound (2)

10 and glyoxalic acid, an inorganic base such as caustic
soda or caustic potash or an organic base such as
benzyltrimethylammonium hydroxide (Triton B) can be
mentioned. In these reactions, the synthesis step'of
glpoalic acid is brought to completionlgenerally at -

15 ~15 to 30%5 in 20 to 180 minutes, preferably around 0
to 25°C in 30 to 60 minutes. The reaction with the
compound (2) is conducted breferably'at 0 to 120°C, and
is brought to completion by reacting them, preferably
at room temperature for 10 to 25 hours and then at 70°C

20 for 0.5 to 2 hours. As the solvent, a lower alcohol
such as ethanol, methanol, n-propanol or iso-propanol,
tetrahydrofuran, 1,4-dioxane or the like can be used.
Concerning the reaction between the compound (4) and
hydrazine hydrate, anhydrous hydrazine can also be used

25 in place of hydrazine hydrate. The reaction is brought



- 21 - to conpletion at 50 to 150[err]Cin 5 to 30 hours,
preferably at 80 to 100[err]C in 10 to 20 hours. As the - solvent, a
| ower al cohol such as ethanol, nethanol, n- propanol or isopropanol
t etrahydrofuran, 1,4-dioxane 5 - or the like can be used. In the
dehydrating reaction of the compound (5), para-toluenesulfonic
acid hydrate or the Iike can be used as a catalyst. As the

sol vent, tol uene, benzene or thejhi ke can be used. The reaction

i's brought to conpletion at 50 to 150[err]Cin 3 to 50 10 hour s, :
preferably at 80 to 130[err]Cin 5 to 30 hours. (4) Preparation o
2H pyri dazi n- 3-one derivatives (1c: in the formula (1), Xis
an oxygen atom tendosplletion at 50 to 1s5drce imomd tios 300 hamashet ween t he
4-position and the 5-position.): 15 (i) Preparation
of the conpoundp¥e€erabdbyn ahe8@ohe 100°C in 10 to 20pdwwds(-1bAs the

(a) Preparation bX a reaction between (1b) and a . hal i de or
reactive ester:solvent, a lowerjalgehei:sued 2% pihanak; methaaolerivati ves

of a 20 certain type (1¢) can each be obtained by reacting, a
conpound, mhichnTEr?EﬁPégeﬂ§eH;BQr?H%“?BrIB%FﬁﬁhY%Fqu an, 1,4ygjgxane

Y ol v v oot EhELLAFR PR e R o5 e AR 98 8 O£ LA 08 2
of the compound (5), para-toluenesulfonic acid hydrate
or the like can be used as a catalyst. As the solvent,
toluene, benzene or the like can be used. The reaction-
"is brought to completion at 50 to 150°C in 3 to 50

10 hours, preferably at 80 to 130°C in 5 to 30 hours.

(4) Preparation of 2H-pyridazin-3-one derivatives (lc:
in the formula (1), X is an oxygen atom, and a dou-
ble bond is formed between the-4—position and the
5-position.):

15 (i) Preparation of the compound (lc) from the com-
pound (1b):
(a) Preparation by a reaction between (1b) and a
halide or feactive ester:
2~-Substituted 2H-pyridazin-3-one derivatives of a
20 certain type (lc) can each be obtained by reacting a
compound, which is_represented by the following for-
mula:
R3-a-Y
wherein R3 and A have the same meanings as defined

25 above and Y represents a halogen atom or an OH group



- 22 - al ready converted into a reactive ester group, with the
conmpound (1b) in the presence of a base in a solvent. As a
base usable in this reaction, an inorganic base such as potassium
carbonate or sodiun1carbonate-or 5 an organi c base such as a netal

al koxi de can be nen- tioned. As the solvent, N, N-dinethylformam de,
di met hyl sul foxi de, acetone, nethyl ethyl ketone or the | i ke can be
used. The reaction is brought to conple- 22 - tion at 20 to 150[err]Cin
1 to 20 hours, preferably at 50 10 to 130[err]Cin 2 to 10 hours.

Each conpound (1c) in which the 2-substituent is a piperidyl al kyl
group can be prepared by protecting the nitrogen atom of the

pi peri dyl al kakdireasdiyt ifonverted igitar b wgacdtizve aistegogrenpi,nyithe thedr oxyl
group into a 15 reactive ester group, reacting the conpound (1b) with
the resul tant CORROWRE (@R tmetheomrecensg @dprobase in a solyveny.

Further, its N | ower_al ky|ation nakes sible to prepare an
N- (1 ower al kyl) pi per PeyRaPR§p usable 1BeF£$§tF9€°tl?B' an 1lnorgapicy

Pert but osycar BBRST gFBups Rot488:8h TaRbonate aF R thr saaﬂxaa%ék%S

e PneSERaROGib e bage sylhold B pkOR LRI R ERCpellE
di-tert- tioneéd. As the solvent, N,N-dimethylformamide,
dimethyl sulfoxide, acetone,. methyl ethyl ketone or the
like can be used. The reaction is brought to comple-
tion at 20 to 150°C in 1 to 20 hours, preferably at 50
10 to 130°C in 2 to 10 hours.
Each compound (1lc) in which the 2-substituent is
a piperidylalkyl group can be prepared by protecting
the nitrbgen atom of the piperidyl alkanol as the
starting ﬁaterial, converting the hydroxyl group into a
15 reactive ester group, réacting the compound (1b) with
the resultant compound, and then conducting deprotec-
tion. Further, its_N—lower alkylation makes it pos~
sible to prepare an N-(lower alkyl)piperidylalkyl
derivative. '
20 As a protecting group for the nitrogen atom of
the piperidyl alkanol, a tert-butoxycarbonyl group, a
benzyloxycarbonyl group, a dimethylphosphinothioyl
group or the like is preferred. The compound protected

by such a group can be obtained by reacting di-tert-



- 23 - - butyl carbonate, benzyl oxycarbonyl chloride or the Iike
with the piperidyl al kanol in the presence of a base such as
triethyl am ne or 4-dinethyl ani.nopyridi ene. As a sol vent,
tetrahydrofuran, diethyl ether, ethyl 5 acetate, methylene chloride,
chl orof orm N, N-di net hyl - f ormam de, di nmet hyl sul foxide, ethanol,

| so- propanol or the li ke can be used. The reaction is brought to
com pletion at -15 to 50[err]C LRy 5 to 50 hours, preferably at
-0 to 20[err]Cin 1 to 30 hours. 10 As the reactive ester group
of the hydroxyl group, a tosyloxy group, a nesyloxy group, a
benzene- sul fonyl oxy group or the like is preferred. A conpound

whi ch contai NS swef acaFsbhiatd) RenHPLei HohyEaHlidide or the like
par a-t ol uenesul fonyl chloride, nethanesul fonyl 15 chl ori de,

met hanesul f oni owiitthyehie deipdeiayeheslkdmsly|in the presenas gl orbdde | i ke
with the N-protected piperidyl al kanol in the presence of a base
such as pyridi neuch as triethykminanomet -otimeitiy imisnopiysridsane/entas

pyri di ne, tetrahydrofuran, diethyl ether, ethyl acetate, 20

met hyl ene chIorﬁd%°1%¢m6rdt%#?ﬁhY@¥P€n¥ﬁnknﬂ#%#hﬁ#n%kher, ethyl (dijnet hyl
sul foxide or the |ike can be used. The r tion is, brought to

conpl etidn at -3%etteomethyiene 1°kEJo°15’Efie' °h1°r°ms Nfdnetar -5
to 30Cin1lto

oy et e O ESrmEde, dinethy} subtofiis| Baigtt oSSR EP RN

pi peri dyl the like can be used. The reaction is brought to com-
pletion at -15 to 50°C in 5 to 50 hours, preferably at -
0 to 20°C in 1 to 30 hours.

10 - As the reactive ester group of the hydroxyl
group, a tosyloxy group, a mesyloxy group, a benzene-
sulfonyloxy group or the like is preferred. A compound
Whichtcontains such a group can be obtained by reacting
para-toluenesulfonyl chloride, methanesulfonyl |

15 chloridé, methanesulfonic anhydride, benzenesulfonyl
chloride or the like with the N-protected piperidyl
alkanol in the presence of a base such as pyridine,
triethylamine or collidine. As a solvent, pyridine,
tetrahydrofuran, diethyl ether, ethyl acetate,

20 methylene chloride, chloroform, N,N-dimethylformamide,
dimethyl sulfoxide or the like can be used. The reac-
tion is brought to completion at -15 to 50°C in 1 to 50
hours, préferably at -5 to 30°C in 1 to 10 hours.

The reaction between the compound (1b) and the

25 reactive ester derivative of the N-protected piperidyl



- 24 - al kanol can be conducted in the presence of a base in a
solvent. As a base usable here, an inorganic base such .as pot assi um
carbonate or sodium carbonate or an organi ¢ base such as a netal

al koxi de can be nentioned. 5 As a solvent, N, N-dinethyl formam de,

di met hyl sul - f oxi de, acetone, nethyl ethyl ketone or the |like can
be used. The reaction is brought to conpletion at 20 to

150C in 1 to 30 hours, preferably at 50_tg4130[err]Cin 2 to 10
hours. 10 The deprotection of the protecting group on the

ni trogen atom of the piperidyl group can be effected by heat i ng
the N-protected piperidyl alkanol in the presence of an acid
catalyst in a sulkeml den dre awinflucted in tesalgmedenas 9/ dr dEderin aci d,
sul furic acid, acetic 15 acid or the like can be nmentioned. Such an
acid may be solvent n Ad G rhale usablg thenet &n imaargania hase suchio N
hydrochloric acid, with 4 to 8 N hydrochl oric acid bei ng
particularly pra$ eP‘?"e%FS%G&“tCF?bﬂ%Qﬂ%tOr tSQGigim carbonatehyqﬁ G&ur an,

net hanol , et hanol |so ropanol ,. N, N- di net h Ifornan1de oy the i ke
can be used. pb de''such "ﬁc?n"?%ta&r %3/ he imgntiongd o

150[err]§: | n.O ésto solventThh}%é)f%thgiﬁ{fnﬁa?we atd:ﬁﬁ é 30& rr]Cin 2

to 5 houTs. on ‘of eprotected

pi peri dyl al kyl iyat Ié/ﬁ%al Ié‘dég—ﬁgir‘ ttﬁ%][bﬁﬁétﬁﬁ% i tt?el3 like &d P

al kyl sulfate, a [owef
used. The reaction is brought to completion at 20 to

150°C in 1 to 30 hours, preferably at 50 to 130°C in 2
to 10 hours.

10 The deprotection of the protecting group on the
nitrogen atom of the piperidyl group can be effected by
heating the N-protected piperidyl alkanol in the
presence of an acid catalyst in a solvent. As an acid
usable here, hydrochloric acid, sulfuric acid, acetic

15 acid or the like can be mentioned:. Such an acid may be
in a form diluted with water. Preferred is 2 to 10 N
hydrochloric acid, with 4 to 8 N ﬁydrochloric acid
being particularly preferred. As the solvent, tetra-
hydrofuran, methanol, ethanol, isopropanol, N,N-

20 dimethylformamide or the like can be used. The reac-
tion is brought to completion at 40 to 150°C in 0.5 to .
10 hours, preferably at 50 to 130°C in 2 to 5 hours.

The N-lower alkylation of the thus-~deprotected
piperidylalkyl derivative can be conducted by re;cting

25 a lower alkyl sulfate, a lower alkyl halide or the like



- 25 - In the presence of a base in a solvent. As a base
usabl e here, sodi um hydrogencar bonate, potassium car- bonat e or
the |like can be nentioned. As the sol vent, _ acet one, dinethyl
sul f oxi de, N, N-di net hyl formam de, 5 t et rahydrofuran, a m xed sol vent
thereof or the like is preferred. The reaction is brought to
conpletion at 20 to 150[err]Cin 0.5 to 10 hours, preferably at 50
to 130[err]C in1to 5 hours. _ 55 - (b) Preparation via a

2- hydr oxyal kyl derivative: 10 A compound (1c) the 2-substituent
of which is a pi peri di noal kyl, piperazi noal kyl or norpholinoal kyl
group can be prepared by converting the hydr oxyl group of the

2- hydr oxyal kyl ikerthatpresende cdif hshbdmenwa solvent. t aixeda yageact i ng an
al kyl ene chl orohydrin or al kylene 15 carbonate wth the conpound
(Ib), into a reasabie heres sodium hydreggncarbemate r epetasgiun car-
correspondi ng am ne The synt hesis_of the 2-hydroxyal kyl
derivative bonat%a‘ﬁrb'éh%o]ﬂ%l’&%t%%ntﬁe rlﬁ%&'ﬂ‘?fge@he %n%urﬁtp%‘i%‘)tw th an

al kyl ene chloroh drin in_{he presence of _a ase for exanple, in a
known manner [ Ed e£9n3N® 1m fﬁx de, N"q?mﬁthyﬁﬁﬁﬁﬂamEﬁPGO 1979]

b h d h | k b h
o b Rt e SV, 5 ORI TG TR 1D,
' I
Lgt?aethylannn %%??%ﬁeés a?ﬂgraeéﬁeiannonlLW#%%Eé.%Pqégmgfégfgg at2§°

to 150°C in 0.5 to 10 hours, preferably at 50 to 130°C

in 1 to 5 hours.
(b) Preparation via a 2-hydroxyalkyl derivative:

10 A compound (1lc) the 2-substituent of which is a
piperidinoalkyl, piperazinoalkyl or morﬁholinoalkyl
group can be prepared by converting the hydroxyl group
of the z—hydroxyalkyl:derivative, which has been ob-
tained by reacting an alkylene chlorohydrin or alkylene

15 carbonate with the compﬁund (1b), into a reactive ester
group and then reacting a corresponding amine.

The synthesis of the 2-hydr6xyalkyl derivative
can be conducted by reacting the compound (1b) with an
alkylene chlorohydrin in the presence of a base, for

20 example, in a known manner (Eur. J. Med. Chem.-Chim.
Ther., 14(1), 53-60, 1979] or by heating the compound
(1b) and the alkylene carbonate in the presen¢e or ab-
sence of a quaternary ammonium salt as a catalyst in a
solvent. As a quaternary ammonium salt usable here,

25 tetraethylammonium iodide, tetraethylammonium bromide,



- 26 - tetra(n-butyl)anmmoni um i odi de, tetra(n-butyl)amonium
brom de or the like can be nentioned. As the sol vent, :

N, N- di et hyl f or mam de, di et hyl sul foxi de, N-nethyl - pyrrolidone or
the |li ke can be nmentioned. The reaction 5 I's brought to conpletion at
80 to 180[err]Cin 0.5 to 10 hours, preferably at 120 to 160[err]C
in 1 to 5 hours. As the reactive ester group of the hydroxyl
group, a tosyloxy group, a nesyloxy group 6a_benzene- sul f onyl oxy
group or the like is preferred. A conpouna 10 havi ng such a group can
be obtai ned by reacting para- t ol uenesul fonyl chl ori de,

nmet hanesul fonyl chl ori de, " met hanesul f oni ¢ anhydri de,

benzenesul f onyl ¢ &89 h-A8uBF1 ) ammonium t{valdke ¥deFh (o leiel Yanmmar
derivative in the presence of a base such as pyridine, -
triethylam ne astrodbde or €inellikéecan Ase anatt VRtdd. pYAs dtHe, solvent,

t er ahydr of ur an, di ethyl ether, ethyl acetate, nethylene chloride,
chl orof orm N, N¥ dif-pédihetliyl fermateidelj nkitetisyl foxiflexidie, N-methylhe |ike
can be used. The reaction is brought to com . letion at -15 to 50C
in 1to 50 hourBYrpekideng| gr gthe 2bhike can be quguioned. t d'he® ¥ragtion

The reaction befween the reactive ester deriva- o+ tive and the amne
can be c®nduct e¥®HrPRSRE fbetFrRmPletion at B 1EQ AL CeangOrBvECI @ in the

presence of an excess unt_of the_ anine in vent or in a

sol vent | ess 25h°ugsnaﬂﬁ%FeEﬁb}£g%?i%@Ptﬂ% %ﬁﬂﬁ%lPhltﬁg %? &fSe of an

As the reactive ester group of the hydroxyl
group, a tosyicxy group, a mesyloxy group, a benzene-
sulfonyloxy group or the liké is preferred. A compound

10 having such a group can be obtained by reacting para-
toluenesulfonyl chloride, methanesulfonyl chloride,
methanesulfénic anhydride, benzenesulfonyl chloride or
the like with the hydroxylalkyl derivative in the
presence of a base such as pyridine, triethylamine or

15 -collidine. As a solvent, pyridine, terahydrofuran,
diethyl ether, ethyl acetate, methylene chloride,
.chloroform, N,N-dimethylformamide, dimethylsulfoxide or
the like can be used. The reaction is brought to com-
pletion at -15 to 50°C in 1 to 50 hours, preferably at

20 -5 to 30°C in 1 to 10 hours.

The reaction between the reactive ester deriva-
tive and the amine can be conducted by heating the
reactive ester derivative in the presence of an excess
amount of the amine in a solvent or in a solventless

25 manner or reacting the amine in the presence of an



- 27 - organi c am ne such as pyridine, triethylamne, 1, 8-

di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) or the like or an inorganic
base such as potassium carbonate or sodi um carbonate. As the
solvent, dinethyl sulfoxide, 5 pyridi ne, chloroform nethylene
chloride, toluene, ben- zene or the like can be used besides

N, N- di net hyl - formam de. The reaction is brought to conpletion at
0 to 150[err]Cin 1 to 10 hours, 2greferably at 50 to 130[err]Cin
1to 5 hours. 10 (c) Preparatlon via a 2-carboxyal kyl derivati ve:
A conpound (1c) the 2-substituent of which is an

am nocar bonyl al kyl group can be prepared by reacting a hal oal kyl

carboxyl ate witér Qﬁléoamﬁh@dsﬁab)as;w'fmyﬂe triethylaminé helggter group
of the resultant al kyl car boxy- | ate ester derlvatlve

converting it idiazabi€peloye. 4.0]undecaryénée(DBE) i o2, tivedlibenor eamst i ng
it wwth a corres- pondi ng am ne or condensing the carboxylic acid
deriva- inorqenmdbaseosuelspmc@m’gassdm eaxihona tenee nsediumgent
such as 1, 3-di cycl ohexyl carbodi i m de (DCC). As a base usabl e
in the reactloncB§PQEé et heAgobpe solvent, p@uw%tQYb)SQ%£P¥h@ehaloaIkyI

car boxyl an |norgan|c base such as potassi um carbonate or

sodi um ¢ rbonatEY5+d ne, °h1°5ﬂf%Fﬁahm%t%%§%n%u%%ﬁ%%lq?qtEﬁ#?F%%n pgn-

gﬁp;gg?gg' As zene or @heoiv Sl can” bedﬁSEéhXééﬁéSEW&Q§-d g@h;f—

formamide. The reaction is brought to completion at 0
to 150°C in 1 to 10 hours, preferably at 50 to 130°C _in
1 to 5 hours.

10 (c) Preparation via a 2-carboxyalkyl derivative:

A compound (1lc) the 2-substituent of which is an
aminocarbonylalkyl group can be prepared by reacting a
haloalkyl carboxylate with the compound:(lb), hydrolyz-
ing the ester group of the resultant 2-alkyl carboxy-

15 late ester derivative, converting it into a reactive
acyl derivative, and -then reacting it with a corres-
ponding aniine or condensing the carbéxylic acid deriva-
tive and a corresponding amine with a condensing agent
such as 1,3-dicyclohexylcarbodiimide (DCC).

20 . As a base usable in the reaction between the com-
pound (1b) and the haloalkyl carboxylate, an inorganic
base such as potassium carbonate or sodium carbonate or
an organic base such as Triton B can be mentioned. As
a solvent, N,N-dimethylformamide, dimethyl sulfoxide,

25 acetone, methyl ethyl ketone or the like can be used.



25 acetone, nethyl ethyl ketone or the |ike can be used.

- 28 - The reaction is brought to conpletion at 20 to 150[err]C
in 1 to 30 hours, preferably at 50 to 120Cin 2 to 20

hour s. The hydrolyzing reaction of the ester group can 5

be conducted by treating the ester derivative in the presence of a
base such as caustic soda or caustic potash in a conventiona
manner . As the reactive derpyative of the carboxylic

acid, an acid halide, a m xed acid anhydride or the 10 | i ke can be
menti oned. The acid halide can be prepared wi th oxalyl chloride,

t hi onyl chloride, thionyl brom de or the like, while the m xed acid
anhydri de can bphe reactiswynidastaeshtvitd comgdlet oyl i 2te, tgidrsdccin
anhydri de, met hanesul f oni ¢ anhydri de, para-tol uenesul fonyl 15
chloride or thellt&«e30 hours, preferalihe atdil itmn Ix0°dedn Rhé&se20eactive
ester deriva- tive and am ne can be conducted by reacting the
reac- hoyesester derivative with an excess anDunt of the

amne in a solvent or _in a solventless manner or by reacting the

anine in the presenceTQﬁ QN?%P%%ﬁﬂ%gaﬁ?¢EF1°n of th%LRﬁF%E iﬁ@?ﬁh?ﬁ?

triethyl am ne base, such as oIas

carbonat® or sga?uﬁ?%%?%gﬁgigyrékeatlng the ?ﬁ?%%n%&ﬁﬁV'YEY aH@ uran

: NN'di”EthylfornBPéggnce of a base such as caustic soda or caustic
potash in a conventional manner.

As the reactive derivative of the carboxylic
acid, an acid halide, a mixed acid anhydride or the

10 like can be mentioned. The acid halide can be prepared
with oxalyl chloride, thionyl chloride, thionyl bromide
or the like, while the mixed acid anhydride can be
synthesized with acetic aﬁhydride, pivalic anhydride,
methanesulfonic anhydride, para-toluenesulfonyl

15 chloride or the like.

The reaction between these reactive ester deriva-
tive and amine can be conducted by reacting the reac-
tive ester derivative with an excess amount of the
amine in a solvent or in a solventless manner or by

20 reacting the amine in the presence of an organic amine
such as pyridine, triethylamine or DBU or an inorganic
base such as potassium carbonate or sodium carbonate.
As the solvent, tetrahydrofuran, N,N-dimethylformamide,
dimethyl sulfoxide, pyridine, chloroform, methylene

25 chloride, toluene, benzene or the like can be used.



di met hyl sul foxi de, pyridine, chloroform nethylene 25 chl ori de,

t ol uene, benzene or the |ike can be used. :

- 29 - The reaction is brought to conpletion at 0 to 150[err]C in
1 to 10 hours, preferably at 50 to 130[err]Cin 1to 5 hour s.

(d) Preparation by other processes: 5 Anong 2-substituted
derivatives (1lc), each derivative in which R3 is an am nophenyl
group can be obt ai ned by reducing,the nitro group of a conpound in
which R3 is a nitrophenyl group, and its ﬁ-lomer al kyl ati on makes
It possible to prepare an N-(lower 10 al kyl ) am nophenyl conpound.

The reduction of the nitro group can be effected by conducti ng

hydrogenati on iThénrédetion oly towgiet) 6 completici gl @css atsoegr iat hanol
whi | e using pal | adi um on char - coal or Raney nickel as a catalyst.
15 The tduso rssuced prefiecdabynmibhesN-toviesoal knl at &d 5 by
reacting it with a lower alkyl sulfate, a | ower al kyl halide or
the like in thehpmesence of a base in a solvent. The resulting

N- nonoal kyl and di al kyl deriva-, tives can be isol ated,
respectively, fron1(®giPr¢P§¢at{mﬂ by ¢ther processes: As the base

enpl oyed_in the N-lower alkyl at.i ng, eaction,  sodi um :
h;groéenéarbonate, poy%%gngkﬁgﬁgéhtuted der{vat{ves {1c), each

derivative in which R3 is an aminophenyl group can be

obtained by reducing_the nitro group of a compound in

which R3 is é nitrophenyl group, and its N-lower

alkylation makes it possible to prepare an N-(lower
10 alkyl)aminophenyl compound.

The reduction of the nitro group can be effected
by conducting hydrogenation in an inert solvent such as
ethyl acetate or ethanol while using palladium on char-
coal or Raney nickel as a catalyst.

15 The thus-reduced product can be N-lower alkylated
by reacting it with a lower alkyl sulfate, a lower
alkjl halide or the like in the presence of a base in a
solvent. The resulting N-monocalkyl and dialkfl deriva-
tives can be isoclated, respectively, from their mix-

20 ture.

As the base employed in the N-lower alkylating
reaction, sodium hydrogencarbonate, potassium car-
bonate, pyridine, triethylamine or the like can be men-
tioned. As the solvent, acetone, dimethyl sulfoxide,

25 N,N-dimethylformamide or tetrahydrofuran, a mixed sol-



bonate, pyridine, triethylamne or the |like can be nen- tioned. As

the solvent, acetone, dinethyl sulfoxide, 25 N, N- di net hyl f.or mam de or
tetrahydrofuran, a m xed sol - -
30 - vent of two or nore of these solvents, or the like is
preferred. The reaction is brought to conpletion at 20 ‘to
150[err]Cin 0.5 to 10 hours, preferably at 50 to 130[err]C in 1
to 5 hours. 5 (ii) Preparation of ;phe conpound (1lc) fromthe com
pound (1d): Usi ng the conpound (1d) as a starting material,
t he conpound (1c) can be prepared in a simlar manner as in the
preparation of the conmpound (lb) fromthe 10 conpound (la).

(ii1) Preparatiwen®fof orme ¥l smdds )of reasd) silvwdhtd), or the like is Rlerr]
or Rlerr] is a lower alkylsulfinyl phenyl group: Anong t he
conpounds (1c),peefdrrkedi varhe'ereaction is bwdight Rieredmpletenrdt i20 a

| ower al kyl sul fi nyl phenyl group can 15 ~ be prepared by selectively
oxi di zing a dert@al?®€ @bcP.5 to 10 honrshi preRprabllyortREer £p A80C| ower
al kyl t hi ophenyl group. The sel ective oxidizing reaction can
be conducted in 1 to miheuwet ha- chloroperben20|c aC|d hydrogen per oxi de
solution_or the like as an oxidizin ent. The reac- tionis

brought o conpl ef1bh BfePapR PR r‘F € Fompepnd (1c) f’ff'?‘?ufc}é% Y10
hours, preferably at -é&hég 8{& {r]C in 30

Using the compound (1d) as a starting material,
the compound (1lc) can be prepared in a similar manner
as in the preparation of the compound (1b) from the

10 compound (1la).
(iii) Preparatibn of compounds (1lc) in each of which
R! or R? is a lower alkylsulfinylphenyl group:
Among the compounds (1lc), each derivatiQe in
- which R! or R2 is a lower alkylsulfinylphenyl group can
15 be prepared by selectively oxidizing a derivative (1c)
in which Rl or R? is a lower alkylthiophenyl group.

The selective oxidizing reaction can be conducted
using metha-chloroperbenzoic acid, hydrogen peroxide
solution or the like as an oxidizing agent. 'The reac-

20 tion is brought to completion at -30 to 30°C in 10
minutes to 10 hours, preferably at -10 to 10°C in 30
minutes to 1 hour. As a solvent, methylene chloride,
chloroform or the like can be used.

(iv) Preparation of compounds (1lc) in each of.which

25 R! or R? is a lower alkylsulfonylphenyl group:



mnutes to 1 hour. As a solvent,'nethylene chl ori de, chl or of orm or

the |like can be used. (iv) Preparation of conpounds (1c) in each
of which 25 Rlerr] or Rlerr] is a |ower alkylsulfonyl phenyl

gr oup: - 31 -

Anong the conpounds (1c), each derivative in which R err] or Rerr]
Is a |l ower al kyl sul fonyl phenyl group can be prepared by OXIdIZIng a
derivative (1c) in which R err] -ogqRLerr] is a |ower

al kyl t hi ophenyl group. 5 The OX|d|2|ng reaction can be
conduct ed usi ng os- m um t et r aoxi de- sodi um peri odat e,

met ha-chl oro- perbenzoic acid or the |like as an oxidi zing agent.
The react i oramcénd rihe boripgpurelp| @d)gh edich Heriovaiivas rirC in 1

to 24 hours, preferab{y at 0 to 20[err]Cin 5 to 10 hours. 10 As a

sol vent, acet ondiich Rt oot ®fis B drowere dikyl ssekfonylphenylegnmil.can
(5) Preparatlon of 2H pyridazin-3-thione derivatives . . &{
the fornul a (1)be prepared | yrokidiginghd aier:.vatlve (lc)oub¥rBEhRT s
formed between the % osition and _ 15 position.):

Each 2H pyri da®heR .%nk?%ﬁﬁ|%&ﬁ¥kRP%9B5eQ%%1gr°uP- be obtai ned by

t hi oketo izing its ¢ respongi n ridazi p-3-one_derivative
with Lawdsson's reag St é&zf%g reaction can Be conéhé%eé]u51ng os-

2,4 DL s ret R ed Ay o ALY i e RN P All=cn Ao-

perbenzoic acid or the like as an oxidizing agent. The
reaction is brought to completion at =30 to 50°C in 1
to 24 hours, preferably at 0 to 20°C in 5 to 10 hours.
10 As a solvent, acetone-water-chloroform or the like can
be used.
(5) Preparation of 2H-pyridazin-3-thione derivatives
(le: in the formula (1), X is a sulfur atom, and a
double bond is formed between the 4-position and
15 the S-position.):
Each 2H-pyridazine-3-thione derivative (le) can
" be obtained by thioketonizing its cofresponding 2H~- '
pyridazin-3-one derivative with Lawesson's reagent
[2,4-bis (4-methoxyphenyl)-1,3~dithia~2,4~diphosphetane-
20 2,4-disu1fide) in a solvent.

It is preferred to use Lawesson's reégent in 0.5
to 3 equivalents, notably 1 to 1.5 equivalents relative
to the 2H-pyridazin-3-one derivative. The reaction is
brought to completion at 30 to 150°C in 1 to 10 hours,

25 preferably at 50 to 100°C in 2 to 8 hours. As a usable

.



It is preferred to use Lawesson's reagent in 0.5 to 3 equivalents,
notably 1 to 1.5 equivalents relative to the 2H pyri dazi n- 3-one
derivative. The reaction is brought to conpletion at 30 to
150[err]Cin 1 to 10 hours, 25 preferably at 50 to 100Cin 2 to 8
hours. As a usable ' - 32 -

sol vent, toluene, xylene or the |ike can be nentioned. The

i ntermedi ates and target conpounds obtaingd - in the above-described
i ndi vi dual reactions can be separated and purified by purification
met hods commonly 5 enpl oyed in organic synthesis chemstry, for

exafpl e, by subjecting themto filtration, extraction, washing,
drying, concentselvamt, reclyste) |xykenemr vhe duike can be okerdmdrogd aphi c
treatnment, and the like. The interne- di ates may be provided for
the next reactions wiTheuintaynediates randitardefesaimreunds phtaingdrt her,
they may al so be obt ai ned as sol vat es of solvents such as reaction

sol - . vint Eherabeveydeseribed | i koidumt sreachions ¢3n ke

hydr at es. Th ridazine derivatives (1 nd_their salts 15
B ordr oy to t ESPRERESR Th I bhioa e P LA LeAT Tt e dibad "Coindl ¥
descri bed above hgég? xcel | ent inhibitorg$activi agai hst

i nter| eukin-| p_%rf‘% oh?t ZhePAte %Pé%?ktﬁ’ %rChemJ_I'gtry’ t%oer p?’éve%_?"b‘n and
treatment of d'ﬁggﬁ%ﬁ@t@ﬁé’ Oen to filtééﬁf%?té%é)éti&,erdzfé%iﬁlj,l[e”]

production, for

drying, concentration, recrystallization, various
chromatographic treatment, and the like. The interme--
diates may bé provided for the next reactions without

10 purifying them specifically. Furthér,Athey may also be
obtained as solvates of solvents such as reaction sol-
vents or recrystallization solvents, especially as
hydrates.

The pyridazine derivatives (1) and their salts

15 according to the present invention, which are available
as described above, have excellent inhibitory activity
against interleukin-1g production, and are useful for
the prevention and treatment of diseases caused by
stimulation of interleukin~1§ production, for example,

20 immune system diseases, inflammatory diseases, ischenic
diseases, osteoporosis, ichorrhemia and the like, espe-
cially as medicines such as preventives and thera-
peutics for rheumatism, immune deficiency syndrome,
arthritis, inflammatory colitis, ischemic heart dis-

25 eases, ischemic encephalopathy, ischemic nephritis, is-



20 I mmune system di seases, inflammtory di seases, ischemc

di seases, osteoporosis, ichorrhema and the |ike, espe- . cially as
medi ci nes such as preventives and thera- peutics for rheumatism

i mmune deficiency syndrone, arthritis, infllammatory colitis,
Ischem c heart dis- 25 eases, ischem c encephal opat hy, ischemc
nephritis, is- - 33 -

chem c hepatitis, insulin-dependent dlabeggs mel 1itus arteria

scl erosi s, Parkinson's disease, Al zheinmer' dlsease | eukem a and
the like or as interleukin-I[err] production inhibitors. 5
Medi ci nes according to the present invention con- tain the

pyri dazi ne der'Mﬁéhiéshééitﬂfléheiﬁs&ﬁiﬁsdéfendent dléﬁé@@é'ﬁ@llf@ﬁ@d'ents-
Their admi nistration routes can ude, for exanple, oral

adm ni stration §ytéabh®tsSclerosis, PA&PRINESH' Yl diseL£Se, PRV EIRS BmeBYE UPS OF

the like and 10 parenteral adm nistration by i nt ravenous I nj ections,

i ntramuscul ar i djiseasepsleskpphai andi tse likalentass interleukimeansder nal
preparations, eye drops, nasal drops or the | i ke. Upon fornulation
of phar maceut i ceroduapaent inhibitors. of these various unit dosage forms,
phar maceutically 15 acceptable carriers can be m xed with these
effectiv8 i nYeddrénes. apgos@ding che rile spresenhi Enyentbondeen

extenders, disintegrators, surfactants, |ubricants, dis ersants
buf f er s, preser%ﬁ? vERe EXFF?@%%P% dﬁE}Vatlves (1) or their salt

effective ingredients. Their administration routes can
include, for example, oral administration by tablets,
’capsules,'granules, powders, syrups or the like and

10 parenteral administration by intravenous injections,
intramuscular injections, suppositories, inhalants,
transdermal preparations, eye drops, nasal drops or the
like. Upon formulation of pharmaceutical compositions ‘
of these various unit dosage forms, pharmaceutically

15 acceptable cﬁrriers can be mixed with these effective
ingredients. As such carriers, excipients, binders,
extenders, disintegrators, surfactants, lubricants,
dispersants, buffers, preservatives, corrigents, per-
fumes, coating agents, vehicles, diluents-and the like

20 can be used by combining them as desired.

The dosage of each medicine according to the
present invention varies depending oh the age, body
weight, conditions, administration form, administration
frequency and the like. In general, however, it is

25 preferred to orally or parenterally administer to an



fumes, coating agents, vehicles, diluents and the Iike 20 can be used
by conbi ning them as desired. The dosage of each nedicine
according to the present invention varies depending on the age,
body wei ght, conditions, adm nistration form admnistration
frequency and the like. In general, however, it is 25 preferred to
orally or parenterally adm nister to an

- 34 -~ adult the effective ingragdi ent in an amount of about

0.01 to 1,000 ny, preferably 0.1 to 100 ng per day at once or in
several portions. Exanples 5 The present invention wll
next be described in further detail by the follow ng Exanples. It
shoul- d afiolkvehe bef bective ningredidmet imeamprasemt i of ealbowh is

not limted to these Exanples. Preparati on Example 1 10

(1) Preparati on0e@l3td-b;e0a-mgi oxgHerayly-@.1 to 100 mg per day at

hydr oxy- 4- oxobut anoi ¢ aci d: . To a solution of sodium
periodate (11.1°Q¢e or in sevworal mperyiemsSwater (65 nferr]), concentrated
sul furic acid (1.12 nferr]) was added dropwise little by little
un- 15 deF*PBRLGAt er cooling and stirring. Subsequent to the

O oot e 90, b CERREALY! EnPlek D8 FE Thelk be cescr[BAAUER S
further detail by the following Examples. It should
however be borne in mind that the present invention is
not limited to these Examples.

Preparation Example 1
10 (1) Preparation of 3,4-bis(4-methoxypheny1)-2—
hydroxy=-4-oxobutanoic acia:
To a solution of sodium periodate (11.1 g,
t 52.0 mmol) in water (65 mf), concentrated sulfuric
acid (1.12 m?) was added dropwise little by little un-
15 der ice-water cooling and stirring. Subsequent to the
dropwise addition, the temperature of the resulting
mixture was allowed to rise to room temperature, fol-
lowed by the addition of a solution of tartaric acid
(7.81 g, 52.0 mmol) in water (18 m¢). The mixture was
20 stirred for 50 minutes. To the reaction mixture, an
aqueous solution of sodium hydroxide and a suspension
of 2-(4-methoxyphenyl)-4'-methoxyacetophenone (13.32 g,
52.0 mmol) in ethanol (160 m¢) were added. The mix-

ture was stirred at 40°C for 5 hours and then at room

25 temperature for 17 hours, and a reaction was then con-



| owned by the addition of a solution of tartaric acid (7.81 g, 52.0
mol) in water (18 nferr]). The m xture was 20 stirred for 50

m nutes. To the reaction m xture, an aqueous sol ution of sodi um
hydr oxi de and a suspensi on of

2- (4- met hoxyphenyl ) - 4' - net hoxyacet ophenone (13.32 g, 52.0 mmol ) in
et hanol (160 nferr]) were added. The m x- ture was stirred at
40[err]C for 5 hours and then at room 2555 _ tenperature for 17 hours,
and a reaction was then con- . -
35 - ducted at 70[err]C for 1 hour. Subsequent to cooling, the

et hanol was distilled off. The |iquid residue was washed with ethyl
acetate, acidi fdwskted tdt yetcogbloni Rour. subsefdentntdot Bevlexy,aehed w th
ethyl acetate. The 5 organi c | ayer was washed with a saturated
agueous sol u- ethanol wasrdidtElddedinthl orfhe J(dquitk ) )resitiuearasiri ed over
an- hydrous sodi um sul fate. The solvent was distilled off,

wher eby the titwashedpolrhl ¢tleyll lagett3: 8cidisficsd with hydrachiymtias a
brown oil. 10 2) Preparation of 5, 6-bis(4-nmethoxyphenyl)-4,5-

di hydr o- 4- hydr B§13H- [ rextyprted with ethyl acetggkpaziT™e hydrate
(2.4 nmnerr], 49.4 mm was added o0 a sol ution of

|
3, 4- bi (- net h&%@%?%éﬁ%ﬁ%ﬁéﬂmd with SAIHR LD FTURIYE (B g,
48. 8 1) i panol . 15.. 40, )._followed by. heat i d

foitux Tor 15 C18R%r diam ATSER Chllinel Mg "Glediar e | VeaHiE!

et hanol was hydrous sodium sulfate. The solvent was distilled off,

whereby the title compound (16.11 g, 93.8%) was ob-
tained as a brown oil.
10 (2) Preparation of 5,6-bis(4-methoxyphenyl)-4,5-
dihydro-4-hydroxy-2H-pyridazin-3-one:

Hydrazine hydrate (2.4 m¢, 49.4 mmol) was added
to a solution of 3,4—bis(4-methoxyphenyl)-2;hydroxy—4—
oxobutanoic acid (16.11 g, 48.8 mmol) in ethanol

15 (240 m¢), followed by heating under reflux for 15
hours at a bath temperature of 100°C. The ethanol was
distilled off, whereby the title compound (15.82 g,
99.4%) was obtained as a crude brown oil.
1g-NMR (CDCty) §: 3.75(3H,s), 3.78(3H,s), 4.02(1H,brs),

20 4.25(1H,d), 4.44(1H,d,J=3.91Hz),

6.81(2H,d,J=9.04Hz), 6.82(2H,d,J=8.79Hz),
7.10(2H,d,J=8.54Hz), 7.58(2H,d,J=9.04Hz),

9.03(1H,s) .

(3) Preparation of 5,6-bis(4-methoxyphenyl)-~2H-

25 - pyridazin-3-one:



distilled off, whereby the title conpound (15.82 g, 99. 4% was

obtai ned as a crude brown oil. [err]HHNMR (CDCl err]) [err]:
3.75(3Hs), 3.78(3H,s), 4.02(1H brs), 20 4.25(1H,d),

4.44(1H,d, J=3. 91Hz), 6. 81(2Hd, J=9. 04Hz) ,

6. 82(2H, d, J=8. 79Hz) , 7.10(2Hd, J=8. 54Hz) ,

7.58(2H, d, J=9. 04Hz) , 9.03(1H,s). (3) Preparation
of 5, 6-bi s(4-nmet hoxyphenyl)-2H 25 pyri dazi n- 3- one:

- 36 - To a sol ution of 5 8 bi s(4- met hoxyphenyl ) - 4, 5-

di hydr o- 4- hydr oxy- 2H- pyri dazi n- 3-one (15.82 g, 48.5 mml ) in
benzene (300 nferr]), para-toluenesulfonic acid nonohydrate (1.82
g, 9.6 nmol) was addeto & $¥htiHRI&E 5, 6-bisippatietiexysisedyl)e4,s5+ 0l | oned
by heating under refl ux for 5 hours. Para-toluenesul fonic acid
nonohydr at e dihyd¥6-&cthydrowp-2iftteyridat invktohy (ESutshgyunt@rsref | ux
for 18 hours. The benzene was distilled off, and the resi due was
extracted with Bnay) iedeenzensos e and)],) pamtoluewlfm%m@ c | ayer
was washed with a saturated aqueous_ sol ution_of sodi um

hydr ogencar bonahgnohydyate (1.82 gma%h%d”%?%h‘%?%r?#&?%ﬂd A RRARTS Ak or
anhydr ou sodj um sul f gt e. ers nere co |ned

t hen extgacted ﬁPPﬂrit?%r%?%rﬁ}Y ?é§¥ 1@% un eroﬁ%éi#% | ayer

was washed WIthfgrbg ngrQ? tParad{ofuenesulfonlc acid monohydrate

(0.50 g) was added, followed by heating under reflux
for 18 hours. The benzene was distilled off, and the
‘residue was extracted with ethyl acetate (500 m¢).

10 After the organic layer was washed with a saturated
aqueous solution of sodium hydrogencarbonate, it was
washed with a brine and then dried over anhydrous
sodium sulfate. The water layers were combined and
then extracted with chloroform (200 m¢ x 3). The

15 organic layer was.washed with a brine and then dried
over anhydrous sodium sulfate. From.the ethyl acetate
extfact and the chloroform extract, the solvents were
distilled off. The residue was separated and purified
by chromatography on a silica gel column [silica gel:

20 50 g, chloroform/methanol (50/1)]. An eluate was con-
centrated to dryness under reduced pressure, and
resulting crystals were heated in ethanol. After the
ethanol solution was cool, diethyl ether was added and
the thus-obtained solution was left over at room

25 temperature. A precipitate was collected by filtration



over anhydrous sodiumsulfate. Fromthe ethyl acetate extract and

the chlorof ormextract, the solvents were distilled off. The

resi due was separated and purified by chronmat ography on a silica
gel colum [silica gel: 20 50 g, chlorof orm nethanol (50/1)]. An

el uate was con- centrated to dryness under reduced pressure, and
resulting crystals were heated in ethanol. After the et hanol
solution was cool, diethyl ether was addeg-and t he thus-obtai ned
solution was left over at room 25 tenperature. A precipitate was
collected by filtration - 37 -
and then dried at 60[err] C under reduced pressure, whereby t he
title conpound &rd8&hgn 87id&) ataéoubtuidead rexluymsde pressure ondreggreby
crystals. Col orl ess prisns (ethyl acetate-hexane) 5 Mel ting
poi nt: 240.5-242h8[ bit}l€ compound [éﬁs}kghm58(€311@as]9bFenn?d 8s7DR3E s),
3.81(3H, s), 6. 78(2H, d, J=9. 03Hz), 6.82(2H,d, J=9.03Hz),
6.93(1H,s), 7.08F2pPA§, QEESBSiE) 7.13(2H, d, J=9. 04Ft) 11.42(1H, s).

é?eparat:Sn(EE;hﬁﬁng p%?g%sl?géhégéggégﬁé : gg%%%§7 .
4-(4- netgoxyphe Qﬁ pyrldyl)butanoate

Under an~ar gon, ﬁéa%&"HyP°avF) 340ﬁ3t36§ygceto-

1H-NMR (CDCt3) §: 3.79(3H,s), 3.81(3H,s),
6.78(2H,d,J=9.03Hz), 6.82(2H,d,J=9.03Hz),
6.93(1H,s), 7.06(2H,d,J=9.03Hz),
7.13(2H,d,J=9.04Hz), 11.42(1H,s).

10 IR (KBr) cm~l: 1665,1607,1510,1301,1256,1027,838.
Preparation Example 2 |

Prepdration of methyl 4-(4-methoxyphenyl)-4-oxo-3-
(4—pyr1dy1)butanoate' _
Under an argon, 2- (4—pyr1dyl)-4‘—methoxyaceto—

15 phenone (J. Am. Chem. Soc., 112, 2163-3168, 1990:
Dimitribs Stefanidis and John W. Buniiﬁg: 9.6 g, 42.3
mmol) was suspended in tetrahydrofuran (200 m£), and -
under ice cooling, lithium diisopropylamide (2.0 M
solution; 25 m{, 50.0 mmol) was added. At the same

-_20 temperaturé, the mixture was stirred for 30 minutes.
Methyl bromoacetate (6.0 m¢, 63.4 mmol) was then added
dropwise, and the mixture was stirred under ice cooling
for 1 hour and then at room temperature for 2 hours.
The reaction mixture was diluted with toluene. The

25 mixture was washed successively with 2 N hydrochloric



15 phenone (J. Am Chem Soc., 112, 2163-3168, 1990:

Dmtrios Stefanidis and John W Bunting; 9.6 g, 42.3 .ol ) was
suspended in tetrahydrofuran (200 nierr]), and under ice cooling,
lithiumdiisopropylamde (2.0 M solution; 25 nferr], 50.0 mmuol)
was added. At the sanme 20 tenperature, the mxture was stirred for 30
m nut es. " Methyl bronpacetate (6.0 nferr], 63.4 mml ) was then
added dropwi se, and the m xturge $as_ stirred under ice cool i ng

for 1 hour and then at roomtenperature for 2 hours. The reaction
m xture was diluted wth toluene. The 25 m xture was washed
successively with 2 N hydrochloric

- 38 - achtj dratved esndirel b ifd Neandnhaasherhairidid eszeav am-an-

hydr ous sodi um sul fate. The sol vent was distilled off ~and the

resi due was sepaydtaus aswtlpun i sukthty. ciitonwalvent was djistpiylesh ofKilica
gel colum [silica gel: 100 g, 5 hexane/ et hyl acetate (1/2)], whereby
the title conpcard the residye wass sepachted and Mutklisd s GhEIRARP DI | .

[err] H-NWR ( err err]:.2. 71(1H, dd, J=5. 37, 16, 84Hz
3. 35(1H, dd, JCD% %Yggﬂ-lz? wa@s)“lumn [siki (%%43)100 9,
? ggg %E dJJ651lg%§6}9neﬁé_chﬂ§>l acetate 91/923)(]2,1_'%%(3%& dééiﬁg 191t|¥g 'compound

8.52(2H, d, J=6. 1

1763, 1674, 1600, )6:14%8 %L%B%%)l%g diila il E%Jrepara 27on ]Elxarrpl e 3

lH-NMR (CDCt3) 6: 2.71(1H,dd,J=5.37,16.84Hz),

3.35(1H,dd,J=9.28,16.84Hz), 3.65(3H,s),
3.85(3H,s), 5.04(1H,dd,J=5.37,9.28Hz2),
10 6.88(2H,d,J=9.03Hz), 7.23(2H,d,J=6.10Hz),
7.93(2H,d,J_=9.03Hz), 8.52(2H,d,J=6.10Hz).
IR (film) cm"lz 1763,1674,1600,1512,1418,1263,1170.
Preparation Example 3 '
(1) Preparation of 2-(4-chlorophenyl)-4'~{methyl~
15 thio)acetophenone:

A mixture consisting of para-chlorophenyl acetic
acid (17.06 g, 0.1 mol), thiocanisole (24.84 g, 0.2 mol)
and polyphosphoric acid (67.59 g, 0.2 mol) was heated
at 100°C for 7 hours. Water was added to the

20 solidified reaction product, and a white solid in-
soluble in water was collected by filtration and then
washed with n-hexane. The solid was recrystallized
from a mixed solvent of ethanol and ethyl acetate,
whereby the title compound (21.24 g, 76.7%) was ob-

25 tained. Further, the mother liquor was separated and



(1) Preparation of 2-(4-chlorophenyl)-4'-(methyl- 15

t.hi o) acet ophenone: - A mxture consisting of para-.chl orophenyl
acetic acid (17.06 g, 0.1 nol), thioanisole (24.84 g, 0.2 nol)

and pol yphosphoric acid (67.59 g, 0.2 nol) was heated at 100C for
7: hours. Water was added to the 20 solidified reaction product, and a
white solid in- soluble in water was collected by filtration and
t hen washed wi th n-hexane. The_sggid was recrystallized

froma m xed sol vent of ethanol and ethyl acetate, wher eby t he
title conpound (21.24 g, 76.7% was ob- 25 tai ned. Further, the

not her |iquor was separated and

- 39 - purPeiéd i &lyr&mﬁlf@;azgﬁﬁr&w D idd il GG um

(ethyl acetate). Recrystallization was then conducted - from et hyl
acet ate, wherebfethyl tadetatenpomeeystdtl pization was fheljcovaductEdi ned.

5 Col orl ess prisns (ethyl acetate) Mel ting point:
161.1-162. 1[ er rfx®>m ethyl adetatie} NWRXNCthe [Hitle rdomposid 33 HE g,
4.21(2H,s), 7.19(2H, d, J=8.55Hz), 7.26(2H, dJ=8.91Hz),
7.29(2Hd, J=8. 55+8343%Y w3 Apprine 91Hz) . 10 (2) Preparation of

?LQ?LyF% ﬁb;BL§%§ﬂ¥8g¥%%3%%%é§ﬁmﬁ%§hyl acetate) A suspensi on of
2-(4-chl orophenylye fhg (S8 “161.1-162.1°¢
1H-NMR (CDCZy) 6: 2.51(3H,s), 4.21(2H,s),
7.19(2H,d,J=8.55Hz), 7.26(2H,d,d=8.91Hz),

'7.29(2H,d,J=8.55Hz), 7.89(2H,d,J=8.91Hz).

10 (2) Preparation of ethyl 3-(4-chlorophenyl)-4-[4-
(methyithio)phenyl]—4-oxobutanoate:

A suspension of 2~ (4-chlorophenyl)-4'-(methyl-
thio)acetophenone (34.98 g, 126.4 mmol) in tetrahydro-
furan (350 m¢) was ice-cooled, followed by the addi-~-

15 tion of potassium tert-butoiide (17.01 g, 151.6 mmol)
under a nitrogen gas atmosphere. At the same tempera-
ture, the mixture was stirred for 10 minutes. After

~ ethyl bromoacetate (25.33 g, 151.7 mmol) was added
dropwise over 10 minutes, the mixture was stirred at

20 the same temperature for 30 minutes. The reaction mix~
ture was poured into toluene (350 m¢), to which ice
water (350 m¢) was added, followed by extraction. The
organic layer was collected. Further, the water layer
was extracted with toluene (100 m¢). The thus-

25 obtained organic layers were combined, washed with a



t hi o) acet ophenone (34.98 g, 126.4 nmol) in tetrahydro- furan (350

nferr]) was ice-cooled, followed by the addi- 15 tion of .potassium
tert-butoxide (17.01 g, 151.6 mmol) under a nitrogen gas

at nosphere. At the sane tenpera- ture, the mxture was stirred for
10 m nutes. After et hyl bronmpacetate (25.33 g, 151.7 mmol) was
added dropwi se over 10 mnutes, the mxture was stirred at 20

t he sanme tenperature for 30 m nutes. The Beactlon m x- ture was
poured into toluene (350 nferr]), to whi chCi ce water (350 nferr])
was added, followed by extraction. The organi c | ayer was
collected. Further, the water |ayer was extracted with tol uene

(100 nferr]). WHRiALUSI00 Zm), andORhBhNEHicaIBULE hAKGHEOWR' B8oaedRi Ned,
washed with a - 40 -

brine (300 nfergglfatedd ties shivshoueds aniyliousg soff Uvhereby theul fate.
The solvent was distilled off, whereby the title conpound (45.54
g, quantitativetivbhs cmmpmumdleﬁs 54 g, quantydidtove) lwas dbta1ne4(§5]l+—NNR
(cbCferr]) [err]: 1.19(3H,t,J=7.1Hz), 2.47(3H,59),

2.70( 1H, dd, J=5. #, 361 D6#)oil. 3.31(1H, dd, J=9. 4, 16. 9Hz) ,
409(2HqJ7l{|z 501(1Hde5494Hz
7.16-7.28(6H m LH-NMR (CDCtg)86¢ 2H: 49 38, ¥+¥57.1Hp) , 2 ﬂz(%lﬂwm cnerr]:
1738, 1733, 1683 1590, 1252, 1233, 1178 5 1094, 820.

76{1H,dd,3=5.4,16.9Hz),
3.31(1H,d4d4,J=9.4,16.9Hz), 4.09(2H,q,J=7.1Hz),
5.01(1H,dd,J=5.4,9.4Hz), 7.16-7.28(6H,m),
7.86(2H,d,J=8.7Hz).

10 IR (film) cm™1: 1738,1733;1683,1590,1252,1233,1178,

1094,820.
Preparation Example 4
Preparation of methyl 3—(4-chlor5pheny1)-4—[4-
(methylthio)pheﬁyl]-4-oxobutanoate:

15 Using 2-(4—chlorophenyl)—4'-kmethylthio)-
acetophenone és a starting material, the procedures of
Preparation Example 2 were repeated likewise, whereby
the title compound was obtained as a pale yellow o0il in
a yield of 95.8%.

20 lg-NMR (CDcey) §: 2.56(3H,s),
2.61(1H,dd,J=5.37,16.97Hz),
3.24(1H,d4,J=9.28,16.97Hz), 3.55(3H,s),
4.94(1H,dd4,J=5.37,9.28Hz), 7.10(2H,d,J=8.55Hz),
7.12-7.20(4H,m), 7.77(2H,d4,J=8.84Hz).

25 IR (film) cm™3Y: 1736,1675,1590,1490,1437,1403,1252,



Preparati on Exanple 4 Preparation of nethyl

3- (4-chl orophenyl ) -4-[ 4- (et hyl t hi 0) phenyl ] - 4- oxohut anoat e:

15 - Usi ng 2-(4-chl orophenyl) -4, -(nethylthio)-

acet ophenone as a starting material, the procedures of Preparation
Example 2 were repeated |ikew se, whereby the title conmpound was
obtained as a pale yellow oil in a yield of 95.8% 20 1H NWVR
(cbCferr]) [err]: 2.56(3H,s), 41 _2. 61( 1H, dd, J=5. 37, 16. 97Hz) ,

3. 24(1H, dd, J=9. 28, 16. 97Hz), 3.55(3H, s),
4.94(1H,dd, J=5.37,9. 28Hz), 7.10(2H, d, J=8. 55Hz),

7.12-7.20(4Hm, 7.77(2H,d,J=8.84Hz). 25 IR (film cmjerr]:
1736, 1675, 1590, 1490, 1437, 1403, 19p¥4 , 1173,1094 .

- 41 - 1234,71173, 1094. Preparation

Exanpl e 5 PreparafiéRaEzdmele 08 nethyl 3-(4-fluorophenyl)-4-[4-
(nethylthio)phenyl? 4- oxobut anoate:. 5 Usi ng

2-(4-f|uorophenyl)Pﬁepén&thqhtbfomethyl 3~ (4~ Bt oppieaoyE) e4-p4st arti ng
material, the procedures of Preparati on Exanple 2 were repeated
| i kewi se, wher eby (methylthihkphémYb]tﬁﬂ@%ﬂb@t&%@aﬁgtained as a pale yell ow

oil in a yield of 86.5% errlFLNNR (cbqerr]) [err]:
2.45(3H 8), Using 2- (4—f1uorophenyl) '~ (methylthio) -

acetophenone as a starting material, the procedures of
Preparation Example 2 were repeated likewise, whereby
the titie compound was obtained as a pale yellow oil in
a yield of 86.5%. .

10 lH-NMR (CDCt4) §: 2.45(3H,s),
2.70(1H,dd,J=5.31,16.91Hz),
3.32(1H,dd,J=9.40,16.91Hz), 3.63(3H,s),
5.04(1H,dd4,J3=5.11,9.40Hz), 6.96(2H,t,J=8.67Hz),

. 7.18(2H,d,J=8.79Hz), 7.25(2H,dd,J=5.25,8.67Hz),

15 7.86(2H,d,J=8.79Hz) .

Preparation Example 6
(1) Preparation of 2-phenyl-4'-(méthylthio)-
acetophenone: .
After aluminum chloride (5.61 g, 42.1 mmol) was

20 added to dichloroethane (25 m¢), phenylacetyl chloride

(5.00 g, 32.3 mmol) and thiocanisole (6.03 g, 48.5 mmol)
were added under ice cooling. The resulting mixture
was stirred at room temperature for 20 hours. Ice
water was added to the reaction mixture, followed by

25 extraction with chloroform. The ektract was washed



2. 70(1H, dd, J=5. 31, 16. 91Hz) , 3. 32(1H, dd, J=9. 40, 16. 91Hz),
3.63(3Hs), 5. 04(1H dd, J=5. 11, 9. 40Hz), 6.96(2H,t,J=8.67Hz),
7.18(2H, d, J=8. 79Hz), 7.25(2H, dd, J=5. 25, 8. 67Hz), 15

7.86(2H,d, J=8. 79Hz) . Preparation Exanpl e 6 (1)
Rreparation of 2-phenyl-4'- nethylthio)- acet ophenone:
After alum numchloride (5.61 g, 42.1 nmol) was 20 added to

di chl oroethane (25 nferr]), phenylacetyl_ Qlorlde (5.00 g, 32.3
mml ) and thioanisole (6.03 g, 48.5 nmol) wer e added under ice
cooling. The resulting m xture was stirred at roomtenperature for
20 hours. Ice wat er was added to the reaction m xture, followed by

25 ext r act {Pph WehPef NARE OEREM dr 188 S¥dF i hy@So@Sd6dium sul-~
- 42 - with water and then dried over "anhydrous sodi um sul -

fate. The sol vepatwas thstsdbleen®fhas afst ELE®SHEEE and the r&@bdue
crystallized with hexane. The crystals were recrystallized from

et hanol ,. wher ebyatherystaklizepouith héxane. (Thd7coysts8lE%eras obt ai ned
as col orl ess prisnms. Fur- ther, the recrystallization nother
liquid was separa¢eustalllzed én@mpgthﬁkahtwh%##bwmm@grtﬁﬁgecﬂPmP@#m¢ca
gel col umm [ hexane/ et hyl acetate (20/1)], whereby the title com
pound (055796 7(8e§7ls dBt@Fhetias obtained as ¢olorless prisms. Fur-

ther, the recrystalllzatlon mother liquid was separated

and purified by chromatography on a silica gel column

(hexane/ethyl acetate (20/1)], whereby the title com-

‘pound (0.57%, 7.3%) was obtained. |

10 1H-NMR (CDCty) 6: 2.50(3H,s), 4.23(2H,s),
7.20-7.36(7H,m), 7.92(2H,d,J=8.8Hz).

IR (KBr) em~L: 1682,1587,1334,1221,1090;992,815,706.

(2) Preparation of methyl 4-[4-(methylthio)phenyl]-
4-oxo-3-phenylbutanoate:

15 Using 2-phenyl-4'~(methylthio)acetophenone as a
starting material, the procedures of Preparation Exam-
ple 2 were repeated likewise, whereby the title com-
pound was obtained in a yield of 86.5%.

Colorless prisms (ethyl acetate-hexane).

20 Melting point: 82.4-83.0°C

lH-NMR (CDCe;) §: 2.46(3H,s),
2.70(1H,dd,J=4.95,16.91Hz),
3.36(1H,dd,J=9.65,16.91Hz), 3.65(3H,s),
5.03(1H,dd,J=4.45,9.65H2), 7.18(2H,d,J=8.55Hz),

25 7.20-7.30(5H,m), 7.88(2H,d,J=8.55Hz).



10 [err] H NMR (CDC[err]) [err]: 2.50(3H,s), 4.23(2H,5s),
7.20-7.36(7Hm), 7.92(2H,d, J=8.8Hz). IR (KBr) cnierr]: .

1682, 1587, 1334, 1221, 1090, 992, 815 706. (2) Preparation of
nethyl 4- [4 (nethylthlo)phenyl] 4- 0x0- 3- phenyl but anoat e:
L5 Usi ng 2-phenyl -4' - (et hyl t hi 0) acet ophenone as a

starting material, the procedures of Preparation Exam ple 2 were
repeated |i kewi se, whereby the title COMt 44 _ pound was obtained in a
yield of 86.5% Col orl ess prisns aethyl acet at e- hexane). 20

Mel ting point: 82.4-83.0C [err]H-NVMR (CDC[err]) [err]: 2.46(3H,5s),
2. 70( 1H, dd, J=4. 95 16. 91Hz), 3. 36('1H, dd, J=9. 65, 16. 91Hz),

3. 65(3H, s), 8KBr) cm 5: OBt dd, ek o ﬂsé&,ﬂcﬁ%@as J13d AL TS JEPe OHZ) |
25 7.30(5H, ), 7.88(2H,

- 43 - prepatétiﬁﬂ EXQRp1d 7
1740,1680,1590,1404,1235,1200,1175,1094. Preparati on Exanple 7
Preparati on of 3'-Prepavadliomedfioky~L1ydroret hamgthoxy-2-(4-methoxy-
phenyl ) acet ophenone: 5 Thi onyl chloride (3.57 g) was added to a
sol ution phenyhra¢ekgphemyteteti c -acid (3.32 g, 19.98 mol) in
benzene g30 nerr]). After the m xture was heated under reflux for
3 hours,3the sol vent TRicuystFhleeider (3437 9) was added to a solution

of 4—methoxypheny1acet1c acid (3.32 g, 19.98 mmol) in
benzene (30 m¢). After the mixture was heated under
.reflux for 3 hours, the solvent was distilled off. To
the residue, methylene chloride (50 m¢) and 2-flﬁoro—
10 anisole (2.10 g) were added. Under ice cooling,
aluminum chloride (13.32 g) was added, followed by
stirring for 30 minutes. The mixture was then stirred-
at room temberature for 2 hours. The reaction mixture
was added to ice water, followed by extraction with -
15 methylene chibride. The extract was dried over an-
hydrous sodium sulfate. The solvent was distilled off
under reduced pressure. The residue so obtained was
separated and purified by chromatography on a silica
gel column and was then crystallized form ethyl
20 aéetate-hexane, whereby the title compound (2.27 g,
49.6%) was obtained as colorless prisms.
Melting point: 141.7-142.7°C
Mass (m/2): 274 (M%).
1H-NMR (CDCt3) §: 3.78(3H,s), 3.94(3H,s), 4.15(2H,s),

25 6.86(2H,d,J=8.7Hz), 6.98(1H,dd,J=8.5Hz,J=8.5Hz),



the residue, nethylene chloride (50 nferr]) and 2-fluoro- 10 ani sol e
(2.10 g) were added. Under ice cooling, al um num chl oride (13.32
g) was added, followed by stirring for 30 mnutes. The m xture was
then stirred at roomtenperature for 2 hours. The reaction mxture
was added to ice water, followed by extraction with 15 met hyl ene
chloride. The extract was dried over an- hydr ous sodi um sul f at e.
The solvent was distilled off gg reduced pressure. The residue
so obtained was separat ed and puriffied by chronatography on a
silica gel colum and was then crystallized formethyl 20
acet at e- hexane, whereby the title conpound (2.27 g, 49. 6% mas

bt d | orl = I
Vase (mZy. 274 (Mertly Coma,d=s Tha) O s ] = S8 o).

3.94(3H,s), 4.15(2H, 59,79 2f,ada,J=8.585, B A4, 3=8. oft).
6. 98( 1H, dd, J=8. 5Hz, J=8. 5Hz) -

44 - IR (KBry. dﬂ'(le D6 IERLG1¥,)15 16 , 734 A, TBle= 1102 5471 222, P1v),
7.79( 1H, ddd, J=8. 5Hz, J=2. 2Hz, J=1. OHz) . IR (KBr) crmerr]:

1681, 1613, 1516, 1436, 1286, 1254, 12?3, 1d¥4,1014,889,809,787.

1132, 1034, 1014, 889, 809, 787. 5 Preparati on Exanple 8
Preparatﬁon of %¥ﬁ3¢r§¢¥gpf$¥ﬁmni@-%Ethoxyphenyl) 4-

(4- met hoxyphenyl ) - 4- oxobut anoat e:
reparatlon of ethyl 3-(3- fluoro—4—methoxyphenyl)-4-

(4-methoxyphenyl) -4-oxobutanoate:
(1) Preparation of 2-(3-fluoro-4-methoxyphenyl)-4'-
methoxyacetophenone:

10 Using 34f1uoro-4-methoxyphenylacetic acid and
‘anisole as starting materials, the procedures of Prepa-
ration Example 7 were repeated likewise, whereby the
title compound was obtained in a yield of 57.0%.
Colorless needles (ethyl acetate-hexane).

15 | Melting point: 117.0-117.7°C
Mass (m/Z): 274 (Mh).
lH-NMR (cDCt;) 6: 3.82(3H,s), 3.83(3H,s), 4.13(2H,s),

6.85-7.01(5H,m), 7.96(2H,d,J=9.0Hz).
IR (KBr) cm~l: 1682,1600,1524,1278,1263,1214,1178,1127,

20 1025.

(2) Preparation of ethyl 3-(3-fluoro-4-methoxy-
phenyl) -4~ (4-methoxyphenyl) -4-oxobutanoate:
Using 2-(3~fluoro-4-methoxyphenyl)~4'-methoxy-
acetophenone as a starting ﬁaterial, the procedures of

25 Preparation Example 2 were repeated likewise, whereby



(1) Preparation of 2-(3-fluoro-4-nethoxyphenyl)-4'-

met hoxyacet ophenone: 10 Usi ng 3-fl uoro-4-met hoxyphenyl acetic
acid and ani sole as starting materials, the procedures of Prepa-
ration Exanple 7 were repeated |ikew se, whereby the title
conpound was obtained in a yield of 57.0% Col orl ess needl es
(ethyl acetate-hexane). 15 Melting point: 117.0-117.7[err]C

Mass (mZ): 274 (Merr]). [errLHa MR (CDC[err]) [err]: 3.82(3H5s),
3.83(3H ,s), 4.13(2H,s), 6. 85-7.01(5H, m, ' _
7.96(2H,d, J=9. OHz) . IR (KBr) cnferr]:

1682, 1600, 1524, 1278, 1263, 1214, 1178, 1127, 20 1025.

(2) Preparationtié €ifVé SonpolhdOrfs pBIHEY-in a yield of 85.5%.
phenyl) - 4- (4- met hoxyphenyl ) -'4- oxobut anoat e: Usi ng

2- (3-fl uoro- 4- meétbpay pbenyl ) - 4' - met hoxy- acet ophenone as a
starting material, the procedures of 25 Preparation Exanple 2 were
repeat ed |ikewi S@-NMRe(@bg?4) §: 1.14(3H,t,J=7.1Hz), - 45
- the title conmpound was obtained in a yield of 85.5%
Yel | ow oi | . 2 T H MR 16 32 ] J=F ¥H3), 1. 14(3Ht, J=7. 1Hz),
2_71(1H,dd,J:16.3FE,J:?.1F?&, 5 5 -3.33(1ﬁL9d,J:%§.§FEJ:9;SFE),
3.695( 3HPs), 3.33 (1Hgdd oBt 16+ 32 : IO BHy, J=5A3L3H, S) +
' 3.703(3H,s), 4.06(2H,q,J=7.1Hz),
5.07 (1H,dd,J=9.5Hz,J=5.1Hz), 6.77-6.91(3H,m),
7.03(1H,d,J=8.3Hz), 7.10(1H,dd,J=12.0Hz,J=2.0Hz),
7.99(2H,d,J=8.8Hz).
10 Preparation Example 9
Preparation of ethyl 3,4-bis(3-fluoro-4-methoxy-
phenyl) ~4-oxobutanoate:
(1) Preparation of 3'-fluoro—z-(5-fluo£o-4-methoxy-
phenyl)-4}-methoxyacetophenone:
15 Using 3-f1uoro—4—metho#yphenylacetic acid and 2-
fluorocanisole as starting materials, the procedures of
Preparation Example 7 were repeated likewise, whereby
the title compound was obtained in a yield of 77.5%.
Colorless needles (ethyl acetate-hexane).
20 Melting point: 150.6-151.7°C |
Mass (m/Z): 292 (M¥).
lH-NMR (CDCe;) §: 3.87(3H,s), 3.95(3H,s), 4.14(2H,s),
6.88-7.03(4H,m), 7.73(1H,dd,J=12.0Hz,J=2.2Hz),
7.78(1H,ddd,J=8.5Hz,J=2.2Hz,J=1.0Hz) .

25 IR (KBr) cm™1: 1677,1613,1520,1436,1282,1265,1224,1180,



5.07( 1H, dd, J=9. 5Hz, J=5. 1Hz), 6.77-6.91(3H ),
7.03(1H,d, J=8.3Hz), 7.10(1H, dd, J=12. 0Hz, J=2. OHz)

7.99(2H,d, J=8.8Hz). 10 Preparati on Exanple 9 Preparati on
of ethyl 3, 4-bis(3-fluoro-4-nethoxy- : phenyl ) - 4- oxobut anoat e:
(1) Preparation of 3'-fluoro-2-(3-fluoro-4-nethoxy-

phenyl)-4' - met hoxyacet ophenone: 15 Usi ng

3-f 1 uor o- 4- met hoxyphenyl acetic acid and_2. fl uor oani sol e as
starting materials, the procedures of 46 - Preparati on Exanple 7 were
repeated | i kew se, whereby the title conmpound was obtained in a
yield of 77.5% Col orl ess needl es (ethyl acetate-hexane). 20

Mel ting point: 150.6-151.7[eq§%%#. Mass (M Z): 292 (N[erﬂ).
[err]H-NVMR (CDC[err]) [err] (3H,s), 3.95(3H,s), 4.14(2H,s),

6.88-7.03(4H m, 7¢x (ﬂéég% Qﬂiebérlﬂizn-—b 3~f1 ~-4-methoxy-
7.78('H, ddd, J=8 5|-(|ZJ)32 2Hz, J=1. OHz 1s'( Br) ucorf[oerr] sEhoxy

1677, 1613, 1520, 1436 Jjﬁﬁhﬂyi¥;déﬁkbﬁhﬁﬂhoate-
- 46 - 1124. (2) Preparatlon of et hyl
3, 4- bi s(3-f | uor o- 4- mdIshing -3 ' ~fluoro-2- (3- flqﬂnpnAﬁme;npxnpnqnukm1§'

Using 3 -fluoro-2-(3-fluoro-4-nethoxyphenyl)-4, -

nethoxya%etophé@@#hP%EﬁQF%ﬂEhQnQEPrﬁﬁeﬁlﬁﬂarﬁlﬂg[ﬂQﬁ§$131 the proce-
dures of Preparatlon Example 2 were repeated likewise,
whereby the title compound was obtained in a yield of

62.3%.

Yellow oil.

10 Mass (m/Z): 378 (MY).

1H-NMR (CDCt,) 6: 1.18(3H,t,J=7.1Hz),

2.69(1H,dd,J=17.0Hz,J=5.1Hz),
3.30(1H,dd,J=17,0Hz,3=9.5Hz), 3.81(3H,s),
3.89(3H,s), 4.09(2H,q,J=7.1Hz),

15 4.94(1H,dd,J=9.5Hz,J=5.1Hz),
6.88(1H,dd,J=8.5Hz,J=8.5Hz) ,
6.93(1H,dd,J=8.5Hz,J=8.5Hz), 6.96~-7.06(2H,m),
7.70(1H,dd,J=12.0Hz,J=2.0Hz) , 7.77(1H,d,J=8.5Hz).

HRMS: Calcd. for C,gHyoF,0g5: 378.12785.

20 Found: 378.12759.

Example 1 _
Preparation of 5-(4-chlorophenyl)=-6~[4-(methylthio)~
phenyl]-4,5-dihydro-2H~-pyridazin-3-one:

Hydrazine hydrate (10.56 g, 210.9 mmol) was added.

25 to a solution of ethyl 3-(4-chlorophenyl)-4-[4~(methyl-



dures of Preparation Exanple 2 were repeated |ikew se, wher eby t he

title conpound was obtained in a yield of 62. 3% _ Yel | ow
oil. 10 Mass (nmZzZ): 378 (Merr]). [err]HNVMR (CDC[err])
[err]: 1.18(3H,t,J=7.1Hz), 2. 69(1H, dd, J=17. OHz, J=5. 1Hz) ,
3:- 30(1H, dd, J=17, OHz, J=9. 5Hz), 3. 81(3H, s), 3.89(3H, s),
4.09(2H,q,J=7.1Hz), 15 4.94(1H, dd, J=9. 5Hz, J=5. 1Hz),
6. 88( 1H, dd, J=8. 5Hz, J=8. 5Hz), _ a7 6.93(1H, dd, J=8. 5HzJ=8. 5Hz) ,
6. 96- 7. 06( 2H, m) 7.70(1H d&7 3212, OHz, J=2. OHz) ,
7.77(1H,d, J=8. 5Hz) . HRVS: Calcd. for Cferr]: 378.12785. 20
Found: 378.12759. Exanple 1 Preparati on of
5- (4- chl or ophengil 9 s GsH s WAl . ) ;

_ phenyl]-4,5-diH?%%%fé&f%%ﬁ?%ﬁggéé%g%ﬁﬁgate (42.54 9, 1lz{faﬁggﬂﬂe]ﬁ§drate

(10.56 g, 210. %¢REHIL Wess afied £o23owed biOhaatehyt AReef rahuk for
3-(4-chl orophenyl) -4-[4- (et hyl -

- 47 - 15 Kdurs phieny |Hath ceaipsratnate d2.dotcy, AlZ. R sgokpusn
ethanol (85 nferr]), followed by heating under reflux for 15 hours
at a bath tenpesclutionfofl EYdivng QydrokiMeagiidbus) was addedoltot tbe of
sodium hgdr oxI dr(?ea(él‘gigrtl enEJr)]z ulyf.s azggc(aedr ttohet r}'t(laixture was ice-cooled
_ '
precipitated crystals were collected by filtration,
washed with water (3 x 100 m¢), dried in air, and then
dried under reduced pressure (ioowz 2 hours), whereby
the title compound (31.49 g, 81.2%) was obtained as
10 pale yellow crystalline powder.
Melting point: 170.5-172.8°C
Example 2
Preparation of 4,5-dihydro-5-(4-fluorophenyl)=-6-[4~
(methylthio)phenyl]-2H-pyridazin-3-one
15 Using methyl 3-(4-fluorophenyl)-4-[ (4-methyl-
thio)phenyl]-4-oxobutanoate as a starting material, the
procedures of Example 1 were repeated likewise, whereby
the title compound was obtained in a yield of 33.1%.
lg-NMR (CDCZy) 6: 2.47(3H,s), 2.77(1H,d,J=17.01Hz),
20 2.99(1H,dd,J=7.73,17.01Hz), 4.41(1H,d,J=7.73Hz),
7.00(2H,t,J=8.67Hz), 7.12-7.29(4H,m),
7.59(2H,d,J=8.55Hz) .
Example 3
Preparation of 4,5-dihydro-6-(4-methoxyphenyl)-5-(4-.

25 pyridyl)-2H-pyridazin-3-one



5 reaction m xture. After the m xture was ice-cool ed,

preci pitated crystals were collected by filtration, washed with
water (3 x 100 nferr]), dried in air, and then dri ed under reduced
pressure (100[err]C, 2 hours), whereby - the title conmpound (31.49
g, 81.29% was obtained as 10 pal e yell ow crystalline powder.

Melting point: 170.5-172.8[err]C Exanple 2 _ Prepar ati on
of 4, 5-di hydro-5-(4-fluorophenyl)-6-[4-_ g -

(et hyl t hi o) phenyl ] - 2H pyri dazi n- 3- one 1§ - Usi ng net hyl
3-(4-fluorophenyl)-4-[(4-nethyl - t hi o) phenyl ] - 4- oxobut anoate as a
"starting material, the procedures of Exanple 1 were repeated

i kewi se. wh b i : QQHHQHQﬁ ' ' (el d of
3|3. i\‘% > ore {err]ylfftlz\lrl%l(m “éﬁr‘%% [err]: 2)\/\24;-(633)%3%41-”@419/1)& 0

2. 77(1H,d, J=17. pitEnoat@0(10.63 g, 3526 Hdl} dehsdigshIved lilr)ethanol
4.41(1H,d, J=7. 73Hz) , 7.00(2H,t,J=8.67Hz), 7.12-7.29(4H m,
. 7.59(2H, d, J=8. 5p229 . m¢) , followedamy &h® addition of Ryeégazdinieon of
4, 5-di hydr o- 6- (4- net hoxyphenyl )-5-(4- 25 ' '
pyridyI)-ZFprrhﬂézahGS(bné7 g, 35.26 mmol). The mixture was heated -
48 - Met hyl 4- (4- et hoxyphenyl ) - 4- oxo- 3- (4- pyridyl) -
but anoat & (10. 68nger 35eElukof9rwh? RPYEs} velne mreadhon mixture ya9(
nerrl), follomggng¥n£ggtg d&gégg ggdgggéaﬁéggéure. The residue so
| obtained was separated and purified by chromatography

on a silica gel column [silica gel: 100 g, chloroform/

methanol (10/1)] and was then recrystallized from

10 ethanol-hexane, whereby the title compound (5.92 g,

59.3%) was obtained as pale yellow crystalline powder.

Melting point: 100.1-102.3°C

1H-NMR (Cchp §: 2.80(1H,dd,J=1.71,17.09Hz),
3.04(1H,dd,J=7.81,17.09Hz), 3.82(3H,s),

15 4.46(1H,dd4,J3=1.71,7.81Hz), 6.89(2H,d,J=9.03Hz),
7.15(2H,d,J=6.10Hz), 7.62(2H,d,J=9.03Hz),
8.56(2H,d,J=6.10Hz), 8.68(1H,brs).

IR (XBr) em~1: 1679,1611,1597,1515,1355,1330,1259,1167.
Example 4
20 Preparation of 6-(3,4-dimethoxyphenyl)-5-(4-methoxy-
phenyl)-2H~-pyridazin-3-one:
Using 2-(4;methoxypheny1)-3',4'-dimethoxy-
acetophenone as a starting material, the procedures of

Preparation Example 1 were repeated likewise. The

25 reaction product was then recrystallized from ethyl



hydrate (1.77 g, 35.26 mvl). The m xture was heated 5 under refl ux
f.or 17 hours. The reaction m xture was concentrated under reduced
pressure. The residue so obt ai ned was separated and purified by
chr omat ogr aphy on a silica gel colum [silica gel: 100 g,

chl or of or nf ‘met hanol (10/1)] and was then recrystallized from 10
et hanol - hexane, whereby the title conmpound (5.92 g, 59. 3% was
obt ai ned as pal e yell ow crystalline powder Nbltlng p0|nt

100. 1-102. 3[err] C [err] H NVR (CDéferr]) [err]

2.80(1H,dd, J=1.71,17. 09Hz), 3. 04( 1H, dd, J= 7.81,17. 09Hz),
3.82(3H,s), 15 4.46(1H, dd, J=1. 71, 7'81%&) 6. 89(2H, d, J=9. 03Hz) ,

7.15(2H, d, J=6. 19kgtaté- ﬁ@ﬁgﬁbd ﬁh@r@ﬁ#tihe title compound was obtained
8.56(2H, d, J=6. 10Hz). 8.68(IH, brs). IR (KBr) cnierr]:

1679, 1611, 1597, &51§a1855réﬁﬁ@ &ﬁ%@t&1§7in a yield &rappie 4 20
Preparati on of (3, 4-di net oxyp enyl ) - 5- (4- net hoxy-

phenyl ) - ZFprrlaHENMRS(ODe §: 3.66(3H,s),Usi.8y(3H,s), 3.87(3H,s),

2- (4- met hoxyphenyl )-3',4" - nethox - acet ophenone as a starting -
materi al, the procedu6e§001H d,J=1. 6532bpa6a?56hHEﬁaﬁﬁ8e24Hmbve repeat ed

| i kew se. The 25 reaction product was then rec%%stalllzed from et hyl

- 49 - 5 acet fit 89k&Hafd, IThefBb§ - 2HB21 i t $ ¢ 6AB 08nd=8m218B1 ai ned

as pal e orange crystals |n a gleld 8BH§9@6

Example 5
| Preparation of 6-(4-methoxyphenyl)-5-phenyl-2H-
pyridazin-3-one:
10 Using 2-phenyl-4'-methoxyacetophenone (J. Med.
| Chem., 25, 1070-1077, 1982: Martin R. Schneider, Erwin
von Angerer, Helmut Schonenberger, Ralf Th Michel, and
H.F. Fdrtmeyer) as a starting material, the procedures
of Preparation Example 1 were repeated likewise,
15 whereby fhe title compoﬁnd was obtained as colorless
crystals in a yield of 56.1%.
lH-NMR (CDCt3) §: 1.57-1.69(1H,br), 3.78(3H,s),
6.76(2H,d,J=8.79Hz), 6.97(1H,s), 7.07-7.18(4H,m),
7.24-7.40(3H,m) .
20 Example 6
Preparation of 5-(4-chlorophenyl)-6-(4-methoxy-
phenyl)-2H-pyridazin-3-one:
Using 2-(4-chlorophenyl)-4'-methoxyacetophenone
as a starting material, the procedures of Preparation

25 Example 1 were repeated likewise, whereby the title



HNW (CDC[err]) [err]: 3.66(3H,s), 3.81(3H,s), 3.87(3H,s),
,d, J=1.65Hz), 6.75(1H,d, J=8.24Hz), 5 ,

, ddJ=1. 65, 8. 25Hz), 6.94(2H,d, J=8.91Hz),
7.07(2H, d, J=8. 90Hz) . Exampl e 5 Preparati on of
6- (4- nmet hoxyphenyl ) - 5- phenyl - 2H pyri dazi n-3-one: 10
Usi ng 2- phenyl - 4' - net hoxyacet ophenone (J. Med. Chem , 25,
1070-1077, 1982: Martin R Schnei der, Enga - von Angerer, Hel mut
Schonenberger, Ralf Th Mchel, and H F. Fortneyer) as a starting
material, the procedures of Preparation Exanple 1 were repeated
| i kewi se, 15 whereby the title conpound was obtai ned as col orl ess

crystals in a yé@hsold Sead%btained as [R(1d PR (Ci¥dterrd )id & ndield
1.57-1.69(1H,br), 3.78(3H,s), 6. 76(2H,d, J=8. 79Hz) ,
6.97(1H,s), 7.0F MIB(4H m), 7.24-7.40(3H,nm. 20

Exanpl e 6 Preparation of 5-(4-chlorophenyl)-6-(4-mnmethoxy-
phenyl)-ZFprri%ﬁkﬂHﬁRSGQﬁﬂxg) §: 3.80(3H,s), UsiT®(2H,d,TJ=8.90HzZ),

2- (4-chl or ophenyl ) -4' - met hoxyacet ophenone as a starting materi al
t he procedures of Prepe?lIbis) 25 - 07 (2HpGn5ite I0R®re repeated |i kew se,

whereby the title - 50 -
conpound®was obt ai ned” =0 A A bFThRw? gt o 29 (PHy 4ikTdy 58H2) ,

11.73(1H,br).
Example 7
Preparation of 5-(4-chlorophenyl)~-6-[4-(methylthio)-
phenyl]-2H-pyridazin-3-one:
10 A solution of 5-(4-chlorophenyl)-4,5-dihydro-6-
[4-(methylthio)phenyl]-2H-pyridazin-3~one (31.49 g,
95.2 mmol) in acetic acid (160 m¢) was stirred under
;heating at 70°C. After a solution of bromine (15.21 g,
95.2 mmol) in acetic acid (60 m¢) was added dropwise
15 err 20 minutes, the mixture was continuously stirred
under heating for 30 minutes. The reaction mixture was
cooled with ice water, followed by the successive grad-
ual addition of a 10% aqueous solution.of sodium
hydrogensulfite (50 mf{) and water (1.1 ¢). A
20 precipitate was collected by filtration, washed with
water, and then dried in air, whereby pale yellow crys-
talline powder (33.88 g) was obtained. The powder was
suspended in ethyl acetate (120 m¢) . The suspension
was heated under reflux at 90°C for 30 minutes, and

25 hexane (126 m¢) was then added. The nixture was



of 11% [err]H-NMR (CDC[err]) [err]: 3.80(3H,s),

6. 79(2H, d, J=8. 90Hz) , 6.95(IH,s), 7.07(2H,d,J=8.90Hz), 5
7.10(2H,d, J=8.91Hz), 7.29(2H, dJ=8.58Hz), 11. 73(1H, br).
Exanple 7 Preparation of 5-(4-chlorophenyl)-6-(4-(nethylthio)-
phenyl ] - 2H pyri dazi n-3-one: 10 A sol ution of

5- (4-chl or ophenyl) -4, 5-di hydr o- 6-

[ 4- (et hyl t hi 0) phenyl ] - 2H pyri dazi n- 3- one {31 49 g, 95.2 mmol ) in
acetic acid (160 nferr]) was stirred unde? heating at 70[err]C.
After a solution of brom ne (15.21 g, 95.2 mol) in acetic acid
(60 nferr]) was added dropwi se 15 over 20 ninutes the m xture was

continuously stiddiee w1 h dn.ce W&‘Ferr.he@fe'&ﬂpfl%ﬁ ?r&%ttfahe Wied fR3U on

m xt ure was wth 1ce water successi ve

gr ad- 1@te®dﬁ Iﬂat@aaow%xmw%s axaledt 49N aGfr  SQfier@by
hydr ogensul fite (50 nféerr]) and water (1.1 [err]). A 20 precipitate

was col | ected itflid tacatgomnd washed wi,t 195.3%) was wihiterineshast Ipaledried in
air, whereby pale yellow crys- talline powder (33.88 g) was

obt ai ned. The puwtay axystalline posidspwnded in ethyl acetate (120 nferr]).
The suspensi on was heated under reflux at 90C for 30 m nutes, and

25  ‘hexane Qoilxrlfss meedies t(edloxafern-hExang)xt ure was
- ol Melting point: 201.7-203.7°C
1p-NMR (coci3) §: 2.47(3H,s), 6.95(1H,s),
7.05-7.i6(6H,m), 7.27(2H,d,J=7.3Hz),
11.40(1H,brs).
10 IR (KBr) em~1: 1656,1584,1490,1282,1092.
Example 8
Preparation of 6-(4-methoxyphenyl)-5-(4-pyridyl)-2H-
pyridazin-3-one _ ;
4,S-Dihydro-G-(4-methoxyphenyl)-5-(4-py;idyl)-2H?
15 pyridazin-3-~one (5.4 g, 19.2 mmol) was dissolved in
acetic acid (180 m¢), followed by the addition of 2,3-
dichloro-s,6—dicyano-1,4-benzoquinoné (5.0 g, 22.0
mmol). The interior of the reaction system was purged
with argon, and the contents were stirred at 70°C for
20 18 hours. The reaction mixture was concentrated under
reduced pressure. The residue was separated and
purified by chromatography on a silica gel column
[silica gel: 100 g, chloroform/methanol (10/1) —
chloroform/methanol (with 10% (W/W) ammonia) (20/1)],

25 followed by further separation and purification by



cooled with ice water. Precipitated crystals were col - | ected by

filtration and then dried in air, whereby title conpound (29.84 g,
95. 3% was obtai ned as pal e brown crystalline powder. 5

Col orl ess needl es (chl orof orm hexane) Mel ting point:
201.7-203.7[err] C [err]H-NVMR (CDC[err]) [err]: 2.47(3H,5s),

6. 95(1H, s), 7.05-7.16(6H m, 7.27(2H,d,J=7.3Hz),
11.40(I H, brs). 10 IR (KBr) cnierr]: _ 1656, 1584, 1490, 1282, 1092.

Exanpl e 8 ~Preparation of 6-4 5%eThoxyphenyl ) - 5- (4-pyri dyl ) - 2H-
pyri dazi n- 3-one

4, 5- Di hydr o- 6- (4 nmet hoxyphenyl ) - 5- (4-pyridyl)-2H pyri dazi n- 3- one

(5.4 g, 19.2 cPﬁ%‘?%%%?‘% cg-p d Lilica gel %‘itdnﬁl a[%l‘il@@%éﬂ errl),

foll owed by the a

di chl oro-5, 6- digyqang; %ﬁ&%myﬁm&r(oi gm&thzacﬂs (W/W) amnBi¥a) The
interior of the reaction systemwas purge w'th argon, and t he

contents were s{ig/Ed at THC dfiide 2rystalsl fdtalnscryBtalngandd @ydm xt ur e
was concentrated under reduced pressure. The residue was separated

and pueh X0l daym-edirhoria taomprtente~dire th ydli |dtheme lwhentebn the
[silica gel: 100 g, chloroform nethanol (10/1) ->
chl or of 0 m net HaHele (Ghupewods (WY Bmimitd) (W2 phtaimsl as pdls | owed by

further separation and purification by
- 52 . yellow crystals.

Melting point: 236.0-267.6°C
lH-NMR (CDCt3) 6: 3.80(3H,s), 6.78(2H,d,J=8.79Hz),
7.03(1H,s), 7.08(2H,d4,J=6,10Hz),
10 : 7.09(2H,d,J=8.79Hz), 8.60(2H,d,J=6.10Hz).
IR (KBr) cm™1l: 3236,1672,1605;1515,1254,1176.
Example 9
Preparation of 5-(4-f1uorophényl)-6-[4—(methylthio)-,
phenyl}-2H-pyridazin-3-one: .
i5 Using 4,5-dihydro-5-(4-fluorophenyl)-6-[4-
(methy;thio)phenyl]-2H-pyridazin-3—one as a starting
material, the procedures of Example é were repeated
likewise, whereby the title compound was cbtained in a
yield of 92.6%.
20 Pale yellow prisms (ethyl acétate-hexane).
Melting point: 197.4-198.2°C
Mass (m/e): 312 (MY).
ly-NMR (CDCty) 6: 2.47(3H,s), 6.96(1H,s),
7.02(2H,t,J=8.59Hz), 7.07-7.13(6H,m).

25 IR (KBr) cm™1; 3122,1660,1597,1511,1225,1171,1026,852,



chromat ography on a silica gel colum [silica gel: 200 g,

.chl orof or m'-net hanol (with 10% (WW ammoni a) (20/1)]. .The crude
crystals were recrystallized from chl orof orm et hyl acet at e-di et hyl
et her, whereby the 5 title conpound (4.61 g, 86.0% was obtained as
pal e yel | ow crystals. Mel ting point: 236.0-267.6[err]C
[err]HHNMR (CDClerr]) [err]: 3.80(3H,s), 6.78(2H,d,J=8.79Hz),

7.03(1H,s), 7.08(2H,d,J=6,10Hz), 10 _ 7.09(2H, d, J=8. 79Hz) ,

8. 60(2H, d, J=6. 10Hz) . IR (KBr) cnParrf]:

3236, 1672, 1605, 1515, 1254, 1176. Exampl e 9 Preparation
of - 5-(4-fl uorophenyl)-6-[4-(nethylthio)- .
phenyl]-2H pyri dazin-3-one: Ipg 759,699, Using

4, 5-di hydr o- 5- (4-fl uorophenyl )-6-T 4-

(et hyl t hi o) phepwaddpPet1yri dazi n-3-one as a starting material, the
procedur es of Exanﬁ%e 8 were repeated i kew se, whereby the title

conpound was obt ai Pesbarattion of 4,534t ylxd-BHdnyl-26-[4- (mdH¥Eryel | ow
prisns (ethyl acetate-hexane). Melting point: 197.4-198.2[err]C
Mass (me): 312 (Mlkio)phenyl]-2H-pymidddinRqr@dC[err]) [err]: 2.47(3H,s),
6. 96( 1H, s), 7.02(2H,t,J=8.59Hz), 7.07-7.13(6H m. 25
IR (KBr)3cnjerr]: 31%simgponetgurl 145104 -10pethmith iosheyl ] -4-oxo-3~
phgnylbutanoate as a starting material, the procedures
of Example 1 were repeated likewise, whereby the title
compound was obtained in a yield of 47.5%.
‘Colorless needles (ethyl acetate-hexane).
10 Melting point:'212.6-213.8%:
1H-NMR (cDCz4) 6: 2.47(3H,s), -
2.81(1H,dd,J=1.65,16.97Hz),
3.01(1H,dd,J=7.88,16.97Hz),
4.45(1H,4d4,3=1.65,7.88Hz), 7.14-7.43(7H,m),
15 7.61(2H,d,J=8.79Hz).
Example 11
Preparation of 6-[4-(methylthio)phenYl]-S-phenyl—ZH—
pyridazin-3-one:
Using 4,5-dihydro-6-[4-(methylthio)phenyl]~5-
20 phenyl-2H-pyridazin-3-one as a starting material, the
procedures of Example 8 were repeated likewise, whereby
the title compound was obtained in a yield of 95.7%.
Colorless needles (ethyl acetate-hexane).

Melting point: 185.8-~186.1°C

25 1H-NMR (CDCt3) 6: 2.45(3H,s), 7.04(1H,s),



- 53 - 818, 759, 699. Exanpl e 10
Preparati on of 4,5-di hydro-5-phenyl -6-[4-(nethyl -

t hi o) phenyl ] - 2H pyri dazi n- 3- one: 5 Usi ng net hyl

4-[ 4- (et hyl t hi 0) phenyl ] - 4- oxo- 3- phenyl but anoate as a starting
material, the procedures of Exanple 1 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 47.5%

Col orl ess needl es (ethyl acetate-hexane)._. 10 Melting point:
212.6-213.8[err]C [err]H—MWQ(TIiﬁé?r]) [err]: 2.47(3H s),
2.81(1H, dd, J=1. 65, 16. 97Hz) , 3.01(1H, dd, J=7. 88, 16. 97Hz) ,

4. 45( 1H, dd, J=1. 65, 7. 88Hz), 7.14-7.43(7H ), 15

7.61(2H, dJ=8. 79Hz) - 1 7. 3 Preparation of
6-[ 4- (nethylthlo)phenyfﬁ g Sheny - H-17 27-7.40( H.mgrlda2|n 3-one:

Usi ng 4, 5-di hydipo-&aA- @Rty lildbed ipaentislz4514940 1020, 894,827,774,

phenyl - ZFprrldaZ|n 3-one as a startlng material, the procedures
of Exanple 8 were repeated |ikes, @1 Wher eby ~ the title conpound
was obtained in a yield of 95. 7% Col orl ess needl es (et hyl

acet at e- hexane)Example 12 Melting point: 185.8-186.1[err]C 25
[err]H—NNR (ChCferr]) [err]: 2.45(3H,s), 7.04(1H s),
" Preparation of 5, 6-bls(4-methoxypheny1)—2 (4-chloro-
cinnamyl)-2H~pyridazin-3~-one: |
4-Chlorocinnamyl chloride (898 mg, 4.8 mmol) was
added to a sﬁspension of 5,6-bis(4-methoxyphenyl)-2H-
pyridazin-3-one (802 mg, 2.4 mmol) and potassium car-
10 bonate (663 mg, 4.8 mmol) in N,N-dimethylformamide
(8 m¢), followed by stirring at 70°C for 6 hours.
After water (50 m¢) was added to the reaction mixture,
the resulting mixture was extracted with ethyl acetate.
The.organic layer was washed successively with water
15 and a saturated aqueous solution of sodium chloride,
and then dried over anhydrous sodium sulfate. The sol-
vent was distilled off. An orange 0il (1.73 g) so ob-
tained was separated and purified by chromatography on
a silica gel column ([silica gel: 40 g, hexane/ethyl
20 acetate (1/1)1, whereby pale yellow crystalline powder
(1.22 g) was obtained. The powder was recrystallized
from chloroform-diethyl ether-hexane, whereby the title
compound (1.09 g, 91.3%) was obtained as pale yellow
prisms (dried at 70°C for 3 hours under reduced.pres-

25 sure).



- 54 - 7.05-7.17(6H M, 7.27-7.40(3H,n). | R (KBr)
cnerr]: 1656, 1588, 1574, 1491, 1020, 894, 827, 774, .

755, 701. Exanple 12 5 Preparation of

5, 6- bi s(4- net hoxyphenyl ) - 2- (4-chl or o-

ci nnanyl ) - 2H pyri dazi n- 3- one: 4- Chl or oci nnanyl chl oride (898
ng, 4.8 mmol) was added to a suspension of

5, 6- bi s(4- net hoxyphenyl ) - 2H pyr ga2|n 3-one (802 ng, 2.4 mmmol)
and potassiumcar- 10 bonate (663 n%, 4.8 mmol) in

N, N- di met hyl f or mam de (8 nMerr]), followed by stirring at 70[err]C
for 6 hours. After water (50 nferr]) was added to the reaction

m xture, Melt ¥y Sttt i Nsd ot 18E, was extracted with ethyl acetate.
The organic | ayer was washed successively with water 15 and a
sat ur at ed aqueobs-1aok ut¢CoeY qfssoﬂlw®1$m1@y;d@ 80(3H,s), and then dried over
anhydr ous sodi um sul f at e. ?he sol - vent was distilled off. An
"orange oil (1.73 g) s®.@b¢2H,dd,JT=1.212)6BbWES, separated and purified by
chr omat ogr aphy on a silica gel colum [silica gel: 40 g,
hexane/ et hyl 20 6 o ( B 4% 111G . 8 ner EHRZ )pal . §%( 1w oT5E3 <8 TH2e,
powder (1. 22 ; was obt ai ned. The powder was recrystallized
fron1ch|5roforn}d|eth?+ %(%%rdkﬁmﬁwﬁﬁH%ﬁmnﬁﬂﬁﬂ(?ﬂyQAQ?Qa78 z), conpound
(1.09 g, 91. 3@6 was obtai ned as pal g

70[err]C for 3 hours nteflHedliceds %ﬁé%H 2578.78Hz) ¢

7.13(2H,d,J=8.79Hz), 7.26(2H,d,J=8.54Hz),

prisnms (dried at

 7.33(2H,d,J=8.79Hz).
IR (KBr) cm‘lz'1665,1609,1513,1246,965,837,700.
10 Example 13
Preparation of 5,6-bis(4-methoxyphenyl)-2-benzyl-2H-
pyridazin-3-one: ’
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the procedures of Example 12
15 were repeated likewise, whereby the title compound was
obtained in a yield of 74.4%.
Colorless prisms (chloroform-hexane).
Melting point: 145.0-145.7°C
lu-NMr (cDeCey) 6: 3.79(3H,s), 3.80(3H,s), 5.41(2H,s),
20 6.78(2H,d,J3=9.04Hz), 6.80(2H,d,J=8.?9Hz),
6.89(1H,s), 7.02(2H,d4,J0=8.79Hz),
7.11(2H,4,J3=8.79Hz), 7.11(2H,d4,J=8.78Hz),
7.27-7.40(3H,m), 7.50-7.60(2H,m).
IR (KBr) cm™1: 1659,1608,1515,1293,1249,1186,1177,1029,,

25 .841,702.



- 55 - Melting point: 155.0-156.7[err]C Terr] H NWR

(coCferr]) [err]: 3.78(3H,s), 3.80(3H,5s),

5.01(2H, dd, J=1. 22, 6. 59Hz) , 6. 45( 1H, dt, J=15. 87, 6. 59Hz) ,

6. 69(1H,d, J=15. 87Hz), 5 6. 79(2H, d, J=8. 79Hz) ,

6:81(2H, d, J=8. 78Hz) , 6.91(1H,s), 7.04(2H d, J=8.78Hz),
7.13(2H, d, J=8. 79Hz) , 7.26(2H,d J=8. 54Hz),

7.33(2H, d, J=8. 79Hz) . | R (KBr) cngéi

1665, 1609, 1513, 1246, 965, 837, 700. 10 anple 13

Preparation of 5, 6-bis(4- nethoxyphenyl) 2- benzyl -

pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- nethq&&g@gﬂglﬂ g 2H pyridazin- 3-one as a starting
material, the procedures of Exanple 12 15 were repeated |ikew se,
whereby the title medmoeeh sor 5, -bls@bln@ﬁlﬁﬁcyﬂhéhy}i)e-lziﬂf- 74. 4%
Col orl ess prisns (chloroforn}hexane) Mel'ting point:

145. 0- 145. 7[ er r ] C methoxyber =y ) +3NYY K idaF iar+3-Jorfexr r] : 3. 79(3H, s),
3.80(3H,s), 5.41(2H,s), 20 6. 78(2H, d, J=9. 04Hz) ,

6. 80(2H, d, J=8. 79Hz) , Using 5, 6-bis(4rﬁataa(mrse)nyl7).+m(-mndmmne
7.11(2H,d, J=8. 79Hz), 7. 11(2H d, J=8. 78Hz) , 7.27-7.40(3H m,
7.50-7.69(2H, mas a start1ng;qq§yglq§ﬂgﬂhq ‘procedures of Example 12
1659, 1608, 1515, 1293, 1249, 1186, 1177, 1029, 25 841, 702.

were repeated likewise, whereby the title compound was
obtained in a yield of 54.54%.
Colorless prisms (methanol-diethyl ether).
Melting point: 171-172°C
10 lH-NMR (CDC¢;) §: 3.79(9H,s), 5.35(2H,s),
6.78(2H,d,J=8.79Hz), 6.83(2H,d,J=8.79Hz),
6.87(1H,s), 6.88(2H,d4,J=8.79Hz),
7.01(2H,d,J=8.79Hz), 7.11(2H,d,J=9.04Hz),
7.69(2H,d,J=8.79Hz).
15 IR (KBr) cm~1; 1664,1609,1512,1247,1185,1173,1023,951.
Example 15 |
Preparation of 5,6-bis(4-methoxyphenyl)-2—(3,4-
dimethoxybenzyl)-2H-pyridazin-3-one:
Using 5,6-bis(4-methoxyphenyl)~2H-pyridazin-3-one
20 as a starting material, the procedures of Example 12
were repeated likewise, whereﬁy the title compound was
obtained in a yield of 17.4%.
Pale yellow amorphous.
Mass (m/e): 458 (M*).

25 1H-NMR (CDCt3) §: 3.79(6H,s), 3.87(3H,s), 3.90(3H,s),



- 56 - Exampl e 14 Preparati on of
5, 6- bi s(4- net hoxyphenyl ) - 2- (4-

met hoxybenzyl ) - 2H pyri dazi n- 3- one: Usi ng
5, 6- bi s(4met hoxyphenyl ) - 2H pyri dazi n-3-one 5 as a starting material,
t:-he procedures of Exanple 12 were repeated |ikew se, whereby the
title conpound was obtained in a yield of 54.54%
Col orl ess prisns (nethanol -diethyl ether) Mel ting point:
171-172[err]C 10 ~ [err] HNWR (CDC[Er?T)'[err]: 3.79(9H,s), 5.35(2H,5s),
6. 78(2H, d, J=8. 79Hz), 6.83(2H, d, J=8. 79Hz) , 6. 87(1H, s),
6. 88(2H, d, J=8. 79Hz) , 7.01(2H, d, J=8. 79Hz) , '
7.11(2H, d, J=9. 04Hz) /. 9Hz). 15 | R (KBr)
cnierr]: 1664 1609 1512 4P Sred - 187(326;?(6%’3%_(9%rJLTg%Z73 Exanpl e 15
Preparat i on of 5, 6- biedo (i wynadiersnta)y 2-d 3511, a,3=8 . 30Hz) ,
di met hoxybenzyl ) - ZFprrldaZ|n '3- one: Usi ng
5, 6- bi s(4- met hoxypheng/lg9s gt )y | doad et aT=82.F9Hz) , 5. 10-st.a4 (1), m) ,
material, the procedures of Exanple 12 were repeated |ikew se,
whereby the title corpolhRHat, J=8.79Hz) obt.dihad idy Trd.ibRkE)of 17. 4%
Pal e yel | ow anor phous. Mass (nfe): 458 (M+). 25 [err] H NWMR
(CD[ err§) [errIR GEFOWGIE®)L: 365Q 609,15 DW2HI H028,834.

Example 16

Preparation of 5,6-bis(4-methoxyphenyl)-2-(3,4,5-
trimethoxybenzyl)-2H—pyridazin-3-one:
Using 5,6-bis(4~-methoxyphenyl)-2H-pyridazin-3-one

10 as a starting matefial, the procedures of Example 12

were repeated likewise, whereby the title compound was
obtained in a yield of 73.6%.

Pale yellow prisms (chloroformldiethyl ether).

Melting point: 138.0-139.0°C .

15 1H-NMR (CDCey) 6: 3.80(6H,s), 3.84(3H,s), 3.87(3H,s),
5.33(2H,s), 6.78(2H,d,J=8.79Hz), | |
6.80(2H,d,J=8.79Hz), 6.82(2H,s), 6.89(1H,s),
7.02(2H,d,J=8.79Hz), 7.11(2H,d,J=8.76Hz).

IR (KBr) cm~l: 1658,1607,1590,1511,1250,1130,1118,840.

20 Example 17

Preparation of 5,6-bis(4-methoxyphenyi)-2-phenethylf
2H-pyridazin-3-one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the procedures of Example 12

25 were repeated likewise, whereby the title compound was



- 57 - ‘ 5.32(2H,s), 6. 78( 2Hd, J=8. 79Hz)

6. 80(2H, d, J=8. 79Hz), 6.85(1H, d, J=8. 30Hz), 6. 88(1H, s),
6. 96(2H,d, J=8. 79Hz), 7.10-7. 14( 1H, rr) , 7.11(2H,d, J=8. 79Hz) ,
7.17(1H,d, J=1.95Hz). 5 R(film cnferr]: '
1660, 1609, 1515, 1250, 1028, 834. : Exampl e 16 Preparation

of 5, 6-bi s(4-net hoxyphenyl)-2-(3, 4, 5-

tri met hoxybenzyl ) - 2H pyri dazi n- 3- one: 58 Usi ng

5, 6- bi s(4- et hoxyphenyl ) - 2H pyri dazi n- 3-one 10 as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
wher eby the title conpound was obtained in a yield of 73.6%

Pal e yel | ow priswsaidd Q{Ipfé)rﬁéj_@tgylgcetdger) Mel ting point:
138.0-139.0[err]C 15 [err]H-NVMR (CDC[ err]) [err] 3.80(6H, s),

3.84(3H,s), 3.8 B¢ ¥ellow needles (chldro¥rithhgxar®)7.8(2H, d, J=8. 79Hz),
6.80(2H, d, J=8. 79Hz),” 6. 82(2H, s), 6.89(1H,s),

7.02(2H, d, J=8. M ing .ddirRtt ol 3=B-6HE.)4°C IR (KBr) cnferr]:
1658, 1607, 1590;.1511, 1250, 1130, 1118, 840. 20 Exanpl e 17

Prepar ati on of @Hﬁs(@%ﬂh&(y?)hb?ryﬂxﬂ%mmﬁei hy479(3H,s),

2H pyri dazi n- 3- one:

5, 6- bi s(3- nethoxypheh%i%lﬁﬁﬁrﬁMq(ﬂnﬁqfﬁggﬁﬁ?ﬁ m), 6.7y drdi7d  TRHZ) /

material, the procedures npl e were repeated |ikew se,
whereby the title conptih &4\%% 2. 03Hz), 6.90(1H,s),

7.02(2H,d,3=9.03Hz), 7.03(2H,d,J=9.03Hz),
7.24-7.33(5H,m).
IR (KBr) cm~1l: 1654,1608,1512,1245,1177,1029,843,743.

10 Example 18

Preparation of 5,6-bis(4-methoxyphenyl)-2-(3,4-
dimethoxyphenethyl) -2H-pyridazin-3-one:
Using 5,6—bis(4;methoxyphenyl)—2H-pyridazin-3-one
as a starting material, the procedures of Example 12
15 were repeated likewise, whereby the title compound was -
| obtalned in a yield of 77.0%.
Pale yellow needles (ethyl acetate-hexane).
. Melting point: 130.9-131.4°C
_1H-NMR (CDC¢4) 6: 3.12-3.17(2H,m), 3.79(3H,s),

20 3.81(3H,s), 3.84(3H,s), 3.87(3H,s),
4.44-4.50(2H,m), 6.76~6.85(7H,m), 6.91(1H,s),
7.02(2H,d,J=9.03Hz), 7.04(1H,s),
7.05(2H,d4,3=9.04Hz).

IR (KBr) em™1; 1655,1608,1516,1266,1242,1028,842.

25 Example 19



- 58 - obtained in a yield of 80.0% Pal e yel | ow
needl es (chl orof or m hexane). Melting point: 139.8-140.4C
[err]H-NVR (CDC[err]) [err]: 3.17-3.23(2H,m, 3.79(3H,s), 5
3.81(3H,5), 4.46-4.52(2H, M, 6.77(2H,d, J=8. 79Hz),

6. 81(2H, d, J=9. 03Hz), 6.90(1H, s), 7.02(2H, d, J=9. 03Hz) ,
7.03(2H, d, J=9. 03Hz) , 7.24-7.33(5H m. IR (KBr)
cnferr]: 1654,1608, 1512, 1245, 1177, 1029, 843,743. 10 Exanpl e 18
Preparation of 5, 6- bIS(4 nethoxyphenyl) 2- ?3 4-

di met hoxyphenet hyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- met hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the progadifaa ot &-kAs Wmetho@enyaneal-aa i kevi se,
wher eby the title conpound was - % btained in ayepeld of 77.0%
Pal e yel | ow needl ghdmilptopagt-aip-gy@daia)in-3-one: Ml ting point:

130. 9-131. 4C [err]HHNMR (CDClerr]) [err]: 3.12-3.17(2H m,

3.79(3H,s), 20 Using .6Hid{ s methBiBieny)l) -2BHBH A Zin-3-one
4.44-4.50(2H,n), 6.76-6.85(7H m), 6.91(1Hs),
7. 02(2H, d, J=9. 8HA staw4irH material, the procedm@(z:r# ExpIpl 2 |

I R (KBr) cn[err] 1655, 1608, 1516, 1266, 1242, 1028, 842.
were repeated likewise, whereby the title compound was

obtained in a yield of 81.3%.

Brown amorphous.

1H-NMR (CDCe4) 6: 2.18-2.30(2H,m), 2.76(2H,t,J=8.30Hz),
3.79(3H,s), 3.80(3H,s), 4.31(2H,t,J=8.32Hz),

10 6.78(2H,d,J=9.04Hz), 6.81(2H,d,J=8.79Hz),
6.86(1H,s), 7.03(2H,d,J=8.79Hz),
7.12(2H,d,J=9.03Hz); 7.15-7.30(5H,m).

IR (film) em~l: 1652,1608,1515,1295,1247,1177,1031,833,
750,700,
15 Example 20
Preparation of 5,6-bis(4-methoxyphenyl)-2-[3-
(phenoxy)propyl]-2H-pyridazin-3-oﬁe}
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the procedures of Example 12
20 were repeated likewise, whereby the title compound was
obtained in a yield of 75.5%.
Pale yellow crystalline powder (diethyl ether).
Melting point: 110.0-111.0°C
Mass (m/e): 442 (M1).

25 1H-NMR (CDCey) 6: 2.37-2.42(2H,m), 3.78(3H,s),



25 Exanpl e 19 - 59 -
Preparati on of 5, 6-bis(4-nethoxyphenyl)-2- (3-

phenyl propyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 5 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 81.3%
Br own anor phous. [ err] H NVR (CDC%Err]) [err]: 2.18-2.30(2H m,
2. 76(2H,t,J=8. 30Hz) , 3. 79( 3.80(3H, s),
4.31(2H,t,J=8.32Hz), 10 6. 78(2H, d, J=9. 04Hz) ,

6. 81(2H, d, J=8. 79Hz) , 6.86(1H, s) 7.03(2H, d, J=8. 79Hz) ,
7.12(2H, d, J=9. 03Hz) , a3 S M2 (21, t,T=6.3dR4Af ] I M cn{err]

1652, 1608, 1515, 1295, 1247 &177 1031,83 & 750, 700.
15 Exanpl e 20  4.47(2H,t,F¥Epo8Rd) Or6 Of4 (2H,d,T=8.79Hz),

5, 6- bi s(4- net hoxyphenyl )-2-[3

(phenoxy) propyl ] - 2H pg'rsliezmrﬂ,’:’.:fme'IQHz), 6.88-6. 97(4]$)mp,

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the proceduf €83 (4H EX ATl 04F2) 207 . 24~7 4&0 2K gpeat ed | i kew se,
wher eby the title conpound_was obtained in a yield of 75.5%

Pal e yel Pow cr yER a{¥BRk %@ eriged c1692, e her)295,1250, 1174 1020, B nt -

110.0-111.0[err] C
753.

Example 21
Preparation of 5,6-bis(4-methoxyphenyl)-2-cinnamyl-
2H-pyridazin-3-one:

10 . Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 50.4%.

Yellow amorphous.

15 Mass (m/e): 424 (M').

1H-NMR (CDC¢3) §: 3.79(3H,s), 3.80(3H,s),
5.01(2H,dd,J=0.98,6.59Hz), '
6.48(1H,dt,J=15.87,6.59Hz),-6;74(1H,d,J=15.87Hz);
"6.78(2H,d,J=9.03Hz), 6.81(2H,d,J=8.79Hz), |

20 6.91(1H,s), 7.04(2H,d4,J=8.78Hz),

7.13(2H,d,J3=9.03Hz), 7.20-7.33(3H,m),
7.37-7.42(2H,m).

IR (KBr) em~1: 1660,1609,1511,1295,1248,1177,1027,950,

833.

25 Example 22



Mass (me): 442 (Merr]). 25 [err]HHNVR (CDC[err]) [err]:
2.37-2.42(2H, m, 3.78(3H, s), . -

60 - 3.81(3H,s), 4.12(2H,t,J=6.35Hz),
4.47(2H,J=7.08Hz), 6.74(2H,d, J=8. 79Hz),

6. 81(2H,d, J=8. 79Hz), 6.88-6.97(4H m, 7.03(4H, d, J=9. 04Hz) ,
7.24-7.30(2H, M. 5 IR (KBr) cnferr]:

1660, 1609, 1513, 1295, 1250, 1176, 1027, 838, 753.
Exanpl e 21 Preparation of 5, 665|s(4 met hoxyphenyl ) - 2- ci nnanyl -
2H- pyridazi n- 3-one: 10 Usi ng

5, 6- bi s(4- met hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procgely£%Of oG 6ls-jl:a'zn,s(tl-methm&ﬁff‘pﬁ'f‘er{ .e(d4.l i kew se,
wher eby the title conpound was btainedin a ylel of 50.4%

Yel | ow anor phous. mdthoxycinvasyX yﬂzﬂqpyEQHdﬂﬂﬁHjJQne- [err] H NMR

(CbClerr]) [err]: 3.79(3H,s), 3.80(3H, s)
’5.01(2H,dd,J:0.98,6.59%tbg-5,6—b1s(4—methoxyphﬁﬂy1tzHkﬂgriﬁhiiﬁﬁﬁﬁbne

6. 74(1H, d, J=15. 87Hz) , 6. 78( 2H, d, J=9. 03Hz) ,
6. 81( 2H, d, J=8. 7@y ,st@0ting materialk, dd WHceduiey 2 EXapl8HA ,
7. 13(2HdJ 9.03Hz), 7.20-7.33(3H M, 7.37-7.42(2H M .

were repeated 11kew1se, whereby the title compound was
obtained in a yield of 16.1%.

Pale yellow oil. -

Mass (m/e): 454 (MT).

1H-NMR (CDCt3) 6: 3.79(3H,s), 3.80(3H,s),

10 4.98(2H,d,J=6.59Hz), 6.35(1H,dt,J=15.87,6.59Hz),
6.70(1H,d,J=15.8Hz), 6.78(2H,d,J=9.03Hz),
6.81(2H,d,J=9.03Hz), 6.84(2H,d,J=9.03Hz),
6.91(1H,s), 7.04(2H,d,J=9.o4Hz),'

~ 7.13(2H,d,J=8.79Hz), 7.34(2H,d,J=8.79Hz).
15 IR (film) em~l: 1652,1608,1514,1297,1248,1177,1031,834,
754. |
Example 23
Preparation of 5,6-bis(4~-methoxyphenyl)-2-[3-(4-
methoxyphenyl) propyl]-2H-pyridazin—-3-one:

20 Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 59.4%.

Pale yellow amorphous.

25 Mass (m/e): 456 (M%).



IR (KBr) cnferr]: 1660, 1609, 1511, 1295, 1248, 1177, 1027, 950,

833. 25 Exanpl e 22 : -
Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-(4-

met hoxyci nnanyl ) - 2H- pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 5 were repeated |ikew se,
whereby the title conpound was optained in a yield of 16.1%
Pal e yell ow oil. Mass (nife): 4&1%Mew]y [err] H NVR
(cbClerr]) [err]: 3.79(3H,s), 3.80(3H,s), 10

4.98(2H, d, J=6. 59%&) 6 35(1H, dt, J=15. 87, 6. 59Hz) ,

6. 70( 1H, d, J=15 gy o J~;9 03%)27 (28, m) ,

6. 81(2H, d, J=9. OBFE) 6 84( d, J=9. 03Hz) 6. 91(1H, s),
7.04(2H,d, J=9. 04Hz), 2.70(2H,t, J—7 32¥1zl)3(2.‘i|:|7¢ ~23¥18s759Ha) 80 (3H,s),
7.34(2H,d,J=8.79Hz). 15 R (film cn{erﬁ

1652, 1608, 1514, 1297, J:Q.AB,(I&VE)J,OMZ&B(QH t,J0=7.32Hz), 754.
Exanple 23 Preparation of 5, 6- bIS(4 met hoxyphenyl ) -2-[ 3-(4-
nethoxyphenyl)propyl]Géﬁﬁqgﬂndxiﬁ&12$ﬂmde 6.30 (4H,d,J=8. 798 )ng

5, 6- bIS(4 nethoxyphe3¥é£ 2H pyri dazi n- 3- one as a starting
material® the proced 7 (GHBdan -L3(2H,4,T=9.03Hz) ,

7.12(2H,d,J=8.79Hz), 7.15(2H,d,J=7.81Hz).
IR (film) cm™1: 1661,1609,1514,1297,1247,1179,1034,833,
754.
Example 24
10 Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-methyl-
cinnamyl)—zﬁ-pyridazin-3-one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin~3-one
as aqstarting material, the procedures of Example 12
were repeated likewise, whereby the title.compound was

15 obtained in a yield of 71.6%.

Pale brown oil. .

1H-NMR (CDCt3) 6: 2.33(3H,s), 3.79(3H,s), 3.80(3H,s),
5.00(2H,d,J=6.59Hz), 6.42(1H,dt,J=15.87,6.60Hz),
6.72(1H,d,J=15.87Hz), 6.78(2H,d,J=8.78Hz),

20 6.81(2H,d,J=8.79Hz), 6.91(1H,s),
7.04(2H,d,J3=8.78Hz), 7.11(2H,d,J=7.32Hz),
7.13(2H,d,J=9.04Hz), 7.30(2H,d,J=8.06Hz).

IR (film) cm~1: 1652,1610,1514,1296,1251,1180,1034,834,
756.

25 Example 25

61 -



were repeated |ikew se, whereby the title conpound was obtained in

a yield of 59.4% Pal e yel |l ow anor phous. 25 Mass (nfe): 456
(Merr]). - 62 -

[err]H-NVR (CDC[err]) [err]: 2.16-2.27(2H m,

2.70(2H,tJ=7.32Hz), 3.77(3H,s), 3.80(3H s), 3.81(3H, s),
4.29(2H,t,J=7.32Hz), 6. 79(2Hd, J=8. 79Hz) ,

6. 81(4H, d, J=8. 79Hz) , 5 6.87(%y[s), 7.03(2H, d, J=9. 03Hz) ,
7.12(2H,d, J=8. 79Hz), 7.15(2H,d, J=7.81Hz). - IR (film cnferr]:
1661, 1609, 1514, 1297, 1247, 1179, 1034, 833, 754.
Exanple 24 10 Preparation of 5, 6-bis(4-nethoxyphenyl)-2-(4-nethyl -

material, the proGreHeodn AR IY-2H-pyrida2 -8 IGReat ed | i kew se,
whereby the title conﬁ%ﬁ%d dﬁ% 15%'fl og?gined In ayield of 71. 6%

Pal e brown oil. Using &5 J¢+bINVR (fd¥H tydherlyell r42H-pyddi (% i)~ 3~one
3.79(3Hs), 3.80(3H,5s), 5.00(2H, d, J=6. 59Hz) ,
6.42(1H, dt, J=153873 6st60zing material, the WroXdiitel Jofl E8niple 12
6. 78(2Hd, J=8. 78Hz), 20 6.81(2H,d, J=8.79Hz), 6.91(1H,s),
5 " were repeated likewise, whereby the title compound was

cinnanyl)-ZH—pyriq%Q <3 - —hd - ' -2e[3=(4-
5, 6- bi s(4- net hoxyp ergﬁ’?a- g& pyorf; dsa'z? rEJf-(o‘lneme%%hengsl)a 2st[a3r tq4ng

obtained in a yield of 30.4%.
Pale yellow oil.
1H-NMR (CDCy) 6: 2.22(2H,quintet,J=7.32Hz),
2.30(3H,s), 2.72(2H}t,J=7.33Hz), 3.79(3H,s),
10 3.80(3H,s), 4.30(2H,t,J=7.32Hz),
6.78(2H,d;J=8.78Hz), 6.80(2H,d,J=8.79Hz),
' 6.86(1H,s), 7.23(2H,d,J=8.79Hz),
7.09(2H,d,J=5.86Hz), 7.11(2H,d,J=9.03Hz) .
IR (film) cm~1: 1652,1610,1514,1296,1247,1179,1033,833,
15 807,755. |
Example 26
Preparation of 5,6—bis(4-methoxyphenyl)-2-(4-
fluorobenzyl) -2H-pyridazin-3~one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
20 as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 56.8%.
Pale yellow needles (diethyl ether-hexane).
Melting point: 132.3-132.9°C

25 1H-NMR (CDCey) §: 3.79(3H,s), 3.80(3H,s), 5.37(2H,s),



7.04(2H,d, J=8. 78Hz), 7.11(2H, d, J=7.32Hz),

7.13(2H,d, J=9. 04Hz), 7.30(2Hd, J=8. 06Hz). IR (film cmjerr]:
1652, 1610, 1514, 1296, 1251, 1180, 1034, 834, 756. 25
Exanple 25 - 63 -

Preparation of 5, 6-bis(4- nethoxyphenyl) 2-[3-(4-

nmet hyl phenyl ) propyl ] - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- ogg ' as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
wher eby the title conpound was obtained in a yield of. 30.4%
Pal e yellow oil. [err]HHNMR (CDCl err]) [err]:

2.22(2H, qui ntet, J=7. - Ht,J= 7. 33Hz),
3.79(3H,s), 10 B gamy YO ey 30(5%2“\1 B~ 3%#';3)2‘("%

6. 78(2H,d, J=8. 78Hz) , 6, @&t dl,I=B. 04iH)).. 6. 86( 1H, s),
7.23(2H, d, J=8. 79Hz) , 7.09(2H, d, J=5. 86Hz) ,

7.11(2H, d, J=9. (B3Hz{KBr) cm~1: 1465 fidon), 13&531194 1247,1184,1177,1027,
1652, 1610, 1514, 1296, 1247, 1179, 1033, 833, 15 807, 755.
Exanple 26 Prepareﬁ39y1 of 5, 6-bi s(4-net hoxyphenyl)-2-(4-

fl uorobenzyl) - 2H pyri dazi n- 3- one: Usi ng

5, 6- b|s(i-nethd%?ﬁﬁ@h%l%izk+pyrlda2|n 3-one
Preparatlon of 5,6-bis(4-methoxyphenyl)-2-(2,4~"
difluorobenzyl)-2H-pyridazin-3-one:
Using 5,6-bis(4-methoxyphenyl)-2H~-pyridazin-3-one
as a starting material, the procedures of Example 12
10 were repeated likewise, whereby the title compound was
obtained in a yield of 88.4%.
Pale yellow needles (ethyl acetate-hexane).
Melting point: 150.1-150.9°C
1ﬁ—NMR.(Cchg §: 3.79(3H,s), 3.81(3H,s), 5.44(2H,s),

15 6.77(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),
6.83-6.88(2H,m), 6.89(1H,s), 7.04(2H,d,J=8.78Hz),
7.09(2H,d,J=9,03Hz), 7.42-7.51(1H,m).

IR (KBr) cm™l: 1667,1608,1512,1502,1292,1252,1243,1181,
840,831, |
.20 .Example 28
Preparation of 5,6-bis(4-methoxyphenyl)-2-(3-fluoro-
4-methoxybenzyl)-2H-pyridazin-3-one:
Using 5,6-bis(4-methquphenyl)-2H-pyridazin~3-one
as a starting material, the procedures of Example 12

25 were repeated likewise, whereby the title compound was



20 as a starting material, the procedures of Exanple 12 wer e -

repeated |ikew se, whereby the title conpound was obtained in a
yield of 56.8% Pal e yel | ow needl es (diethyl ether-hexane).
Melting point: 132.3-132.9[err]C 25 [err]H-NVMR (CDC[err]) [err]:
3.79(3H,s), 3.80(3H,s), 5.37(2H,s),

- 64 - 6. 78(2H, d, J=8. 78Hz), 6.80(2H, d, J=9. 03Hz),
7.02(2H,dJ=9. 03Hz) . IR (KBr) cniegg];

1665, 1609, 1515, 1294, 1247, 1184, 1177, 1027, 839. 5
Exanpl e 27 Preparati on of 5, 6-bis(4-nmethoxyphenyl)-2-(2, 4-

di fl uor obenzyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- met hgpgaigiad )ived %@1@@ﬂ3& .3R”e as a starting material,
t he procedures of Exanple 12 were repeated |ikew se, whereby the
title conpound psie yellow saamasuwiﬂnylaaweebdeeﬁl&&hy% ether). Pale

yel | ow needl es (ethyl acetate-hexane). Melting point: 150.1-150.9C
[err] H NMR ( CD®edrtring [perimit: 368A631169).5°6. 81(3H,s), 5.44(2H,s), 15
6.77(2H,d, J=8. 79Hz), 6.81(2H, d, J=8. 79Hz), 6. 83-6.88(2H m,
6.89(1H,s), 7.C-H-2NNRI, (PERLZBHE) 3.80(6H,s), 3.87 (BHGK2H, T LRI ,
7.42-7.51(1H M. - IR (KBr) cnferr

]:
1667, 1608, 1512, 1502, BrFT~Br 92 (13 3)1,1 $1. 78 (2H, d,J=9.03Hz),
6.79(2H,d4,J=8.79Hz), 6.88(1H,s), 6.90-6.96(1H,m),

7.02(2H,d,J=8.79Hz), 7.11(2H,d,J=8.78Hz),
7.27-7.32(1H,m).
IR (KBr) cm™i: 1662,1609,1516,1275,1248,1183,837.
10 Example 29
Preparation of 5,6-bis(4~methoxyphenyl)-2-(3,4-
difluorobenzyl)-2H-pyridazih-3—one:
Using 5, 6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the proqedures of Example 12
15 ‘were repeated likewise, whereby the title compound was
obtained in a yield of 51.6%.
Pale yellow prisms (ethyl acetate-diethyl ether).
Melting point: 155.4-156.1°C
1H-NMR (CDCL;) §: 3.79(3H,s), 3.80(3H,s), 5.34(2H,s),
20 6.79(2H,d,J=8.79Hz), 6.80(2H,d,J=8.79Hz),
6.89(1H,s), 7.03(2H,d,J=9.03Hz), 7.08-7.18(1H,m),
7.10(2H,d,J=8.79Hz), 7.23-7.31(1H,m),
7.33-7.40(1H,nm). |
IR (KBr) em~1: 1660,1610,1516,1293,1286,1251,1241,1134, .

25 1030,847.



840, 831. 20 Exanpl e 28 ' Preparation of
5, 6- bi s(4- nmet hoxyphenyl ) -2-(3-fl uor o-

4- met hoxybenzyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 25 were repeated |ikew se,
whereby the title conpound was '

- 65 - obtained in a yield of 84.3% Pal e yel | ow scal es
(ethyl acetate-diethyl ether). “M#®tTng point: 166.5-167.5[err]C
[err]H-NMR (CDC[err]) [err]: 3.80(6H,s), 3.87(3H,s), 5. 32(2H,s), 5
6.77-6.82(1H,m’, 6.78(2H,d, J=9.03Hz), 6. 79(2H, d, J=8. 79Hz) ,

6. 88(1H,s), 6.9; ( n, 7.02(2H, d, J=8. 79Hz) ,

7.11(2H, d, J=8. %%%"% 59 7.27-7.32(1H,n). | R (KBr)

cnierr]: 1662, 160%,%%1?_1%,& 48 %l.%%»s_q%_?-zn?tgfgxyphenﬁamﬂlfq 429

Preparation of 5, 6-bis( ; oxypHeny .
di f1 uorobenzyl ). - 2R 1IMEYIEFHNEMY 192 H-pyridaz in-3-oneldSi Ng

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procedwsdnefs,B-uiE (@ -héthbxyphenyls~2H-piyedidas iin-sewinee,
whereby the title conpound was obtained in a yield of 51.6%

Pal e yel8 ow prisssm (sdtantirer etadtesricilat ople giroeelures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 41.0%.

Pale yellow amorphous.
Mass (m/e): 442 (MY).

10 lp-NMR (cDeCey) §: 3.79(3H,s), 3.80(3H,s),
5.00(2H,d,J=6.84Hz), 6.40(1H,dt,J=15.87,6.60Hz),
6.71(1H,d4,J=15.86Hz), 6.79(2H,d4,J=8.79Hz),
6.81(2H,d,J=9.03Hz), 6.91(1H, s), 6.96-7.06 (4H,m),
7.14(2H}d,J=9.04Hz), 7.34-7.39(2H,m) .

15 IR (KBr) cm~1: 1660,1609,1509,1296,1249,1178,1027,833.

Example 31
Preparation of 5,6-bis(4-methoxypheny1)fz-(2,4-'
difluorocinnamyl)~2H-pyridazin-~3-one:
Using 5,6-bis(4-methoxyphenyl)-2H~-pyridazin-3-one

20 as a starting material, the procedures of Example 12

were repeated likewise, whereby the title compound was
obtained in a yield of 34.8%.

Colorless needles(ethyl acetate-diethyl ether).

Melting point: 107.3-108.1°C

25 lg-NMR (CDCt;) §: 3.79(3H,s), 3.81(3H,s),



Mel ting point: 155.4-156.1C [err]H-NVMR (CDC[ err]

) [err]:
3.79(3H,s), 3.80(3H,s), 5.34(2H,s), 20 6. 79(2H, d, J=8. 79Hz) ,

6. 80(2H, d, J=8. 79Hz) , 6.89(1H,s), 7.03(2H,d, J=9.03Hz),
7.08-7.18(1H m, 7.10(2H,d, J=8. 79Hz), 7.23-7.31(IH m,
7.33-7.40(1H m. IR (KBr) cnferr]:

1660, 1610, 1516,.1293,1286, 1251, 1241, 1134, 25 1030, 847.
- 66 - Exanpl e 30 Preparation of

5, 6- bi s(4- net hoxyphenyl ) - 2- (4- - 67 -

fl uoroci nnanyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- met hoxyphenyl) - 2H pyri dazi n- 3- one 5 as a starting material,

title conpound was tarn

| | hous. - ; . H—NIVR
{Coer ]y forrl: 3 AT GHih3) s Al sens,  Lerr]
5. 00( 2H, d, J=6. 84Hz) , &, (k] djg%]@;fzz 656@12()m s),

the procedures of EXWle(zjﬂz,ng-s gnga a y| gp@ f?ﬁz{fj ggvvla%e,G \@aﬁ:{ze)\by the

6. 71( 1H, d, J=15. 86Hz), 6.79( 2H,d, J=8. 79+Z)

6. 81(2H, d, J=9. 03Hz) , '76,(9;1((2141$)J 86.7956rz3 0@(4114(@& d,J=8.78Hz),
7.14(2H, d, J=9. 04Hz), 7.34-7.39(2H m. 15 IR (KBr) cnierr]:
1660, 1609, 1509, 1296, 1240 -TL 4R (102,1)333. Exanpl e 31

IR (KBr) cm~1: 1664,1608,1508,1252,1244,1180,]:034,973,
925,833.
Example 32
Preparation of 5,6-bis(4-methoxyphenyl)-2-[{3~(2,4~
10 difluorophenyl)propyl]—2H—pyridazin-3-one: |
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a startlng material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 83.7%. .
15 Yellow amorphous.
Mass (m/e): 462 (M¥).
1H-NMR (CDCt3) §: 2.22(2H,q,J=7.57Hz),
2.57(2H,t,J=7.56Hz), 3.80(3H,s), 3.81(3H,s),
4.30(2H,t,J=7.57Hz), 6.72-6.83(2H,m),

20 6.79(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),
6.87(1H,s), 7.03(2H,4,J=8.79Hz),
7.12(2H,d,J=8.79Hz), 7.16-7.22(1H,m).

IR (film) cm™}: 1660,1608,1512,1296,1250,1178,834.
Example 33

25 Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-



Preparati on of 5, 6-bis(4-nmethoxyphenyl)-2-(2, 4-

di fl uoroci nnanyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- et hoxyphenyl ) - 2H pyri dazi n-3-one 20 as a startlng
material, the procedures of Exanple 12 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 34.8%
Col orl ess needl es(ethyl acetate-diethyl ether). Mel ting point:
107. 3-108. 1[err]C 25 [ err] H NVR (Crtéerr]) [err]: 3.79(3H,s),
3.81(3H, s), - 638 - - 87 - -
5.01(2H, d, J=6. 35Hz), 6.49(1H, dt, J=15.86, 6. 60Hz),

6.74-6.84(3H, m, 6.79(2Hd, J=8. 78Hz), 6. 81(2H, d, J=8. 79Hz) ,
6. 91( 1H, s), 7,04 4. J=8 78Hz), 7. 14(2H d, J=8.78Hz), 5
7.30-7.48(1H my. ©chiorobenzy 13 '(B%i pgrﬁldjrgarz]ﬁ‘sz) one:

1664, 1608, 1508, 1252, 4 P - 3.
Exanpl e 32 %%%par a'gél%%n otztéghé”%{ h(ellyme)t ﬁé{xfgﬁelr?’ 2)“‘2'%1%'% 4-

10 d'”é@@F&E&%ﬁrﬁ At dridt PWHS FRIGEeIE of Example 12 Using
5, 6- bi s(4- net hoxyphenyl) pyrlda2|n 3-one as a starting
material, the precedsmsatdd Bidoatisd,2 whereby theensl tikperimsburik enisse, _
whereby the title conpound was obtained in a yield of 83.7% 15

Yel | ow a¥or phousbtained in a yield of 89.2%.
Pale yellow powder (chloroform-diethyl ether).
Melting point: 124.2-127.3°C |
Mass (m/e): 432 (MV).
1H-NMR (CDCt3) 6: 3.79(3H,s), 3.80(3H,s), 5.36(2H,s),
10 6.78(2H,d4,J=8.79Hz), 6.80(2H,d,J=9.03Hz),
6.88(1H,s), 7.02(2H,d,J=8.79Hz),
7.06(2H,d,J=9.04Hz) , 7.31(2H,d4,J=8.30Hz),
7.47(2H,d,J=8.30Hz).
IR (KBr) cm™1: 1667,1609,1513,1249,1184,1176,835.
15 Example 34 |
| Preparation of 5,6-bis(4-methoxyphenyl)-2-(2,4-
dichlorobenzyl)-2H-pyridazin-3-oné:
Using 5,6—bis(4-methoxypheny1)-2H-pyridazin—3—one
as a étarting material, the procedures of Example 12
20 were repeated likewise, whereby the title compound was
obtained in a yield of 67.7%.
Slightly yellowish needles (chloroform-~diethyl ether).
Melting point: 140.7-141.2°C
1g-NMR (CDCZy) §: 3.78(3H,s), 3.81(3H,s), 5.31(2H,s),

25 6.76(2H,d,J=8.79Hz), 6.82(2H,d,J=8.79Hz),



Mass (nme): 462 (Merr]). [err]H-NVMR (CDC[err]) [err]:

2.22(2H, q,J=7.57Hz), 2.57(2H,t,J=7.56Hz), 3.80(3H, s),
3.81(3H, s), 4.30(2H,t,J=7.57Hz), 6.72-6.83(2H mM, 20
6.79(2H,d, J=8. 79Hz), 6.81(2H, d, J=8. 79Hz), 6. 87(1H, s),

%. 03(2H, d, J=8. 79Hz) , 7.12(2H,d,J=8. 79Hz), 7.16-7.22(1H m.
IR (film cnjerr]: 1660, 1608, 1512, 1296, 1250, 1178, 834. Exanpl e 33
25 Preparation of_5,6-bis(4-netbo%%phenyl) 2-(4-

- 68 - chl or obenzyl ) - 2H pyrTrdazi n- 3- one: ' Usi ng
5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
vvherebythetltle co qmiy\@s) a yield of 89.2%

Pal e yel | ow powder ((rzgﬁl orof orm d?’etoﬁy(lzﬁﬁg‘#@gﬁ) Mel ting point:
124.2-127. 3[err]C 7, ogl_fzrf\/QiS$I=(9ﬂ0%)Hz Y4372 .Qd-er a3 (20 m) g [err] H NWR
(CDClerr]) [err]: 3.79(3 3. 80( 3H, s) 5.36(2H, s

6. 78(2H, d, J=8. 79Hz) , Iiéﬂxiﬁddiak¥11xﬁiax, 6;88(1H,s),
7.02(2H,d, J=8. 79Hz) , 7.06(2H, d, J=9. 04Hz) ,

7.31(2H, d, J=8. JRizfKBr) cn~l: 1664, 1608 ASHT I,5:B. BH)1252,1181, 10 ( KBr )

cnferr]: 1667 1609, 1513, 1249, 1184, 1176, 835.
834,696.

Exampie.35
Preparation of 5,6-bis(4-methoxyphenyl)-2-(3,4-
dichlorobenzyl) -2H-pyridazin-3-one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
10 as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 56.4%.
Colorless scales (ethyl acetate—he;ane).
Melting point: 107.8-109.5°C
15 1H-NMR (CDCey) 6: 3.79(3H,s), 3.80(3H,s), 5.34(2H,s),
é.79(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),

' 6.89(1H,s), 7.03(2H,d,J=9.03Hz),
7.10(2H,4,J=9.04Hz), 7.37(1H,dd,J=1.95,8.30Hz),
7.42(1H,d,J=8.06Hhz), 7.63(1H,d,J=1.71Hz).

20 IR (KBr) em™1: 1661,1609,1514,1471,1293,1248,1182,1024,
834.
Example 36
Preparation of 5,6-bis(4-methoxyphenyl)—2—(2,6-
dichlorobenzyl)-2H-pyridazin-3-one:

25 Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one



15 - Exanple 34 Preparation of
§, 6- bi s(4- nmet hoxyphenyl) -2- (2, 4-

di chl orobenzyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- et hoxyphenyl ) - 2H- pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 20 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 67.7%
Slightly yellow sh needl es (chl orof ormdigfhyl ether). Melting
poi nt: 140.7-141.2[err]C [err]H-NRR(CDC err]) [err]: 3.78(3H,s),
3.81(3H,s), 5.31(2H,s), 25 6. 76( 2H, d, J=8. 79Hz) ,

6.82(2H,d, J 8 79Hz) , - 69 -

7.22-7. 23( 2H, )",
cnferr]: 1664, 1p0% @ea@%ﬁ? 114651552 whktbb0%he title compound was

6.93(1H, s), 7.06{ 2H & =81 'ﬂ@teflfg.(, 1|ic.|h$ Froc%fkr%%( o %i%l%gi?)KB ‘)

834, 696. Exanpl e 3 Prepar ati on of

5, 6- bi s(4- met hcopeed )i a(?y:ébld of 70.0%.

di chl orobenzyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s( 4- met hademnyneedesyldikethivi: 2thear) .10 as a starting
material, the procedures of Exanple 12 were repeated |ikew se,

wher eby 3 he t i tHel o eaintyasl44.0-144. 536t ained in a yield of 56.4%

Col orl ess scaleg (ethyl acetate-hexane
H-NMR " (CDCt3) s: 3.75(3H,s), 3.80(3H,s), 5.70(2H,s),

6.67(2H,d,J=8.78Hz), 6.81(2H,d,J=9.28Hz),
6.92(2H,d,J=9.28Hz), 7.04(2H,d,J=8.79Hz),
7.21(1H,dd,J=7.32,8.79Hz) .
- 10 IR (KBr) em~1: 1664,1608,1513,1290,1254,1182,1027,834,
786.
Example 37

Preparation of 5,6-bi§(4-methoxyphenyl)—2-(2,4,6—.

trichlorobenzyl)-2H-pyridazin-3-one:

15 Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the procedures of Example 12 .
were repeated likewise, whereby the title compound was
obtained in a yield of 28.5%.

Slight ygllow needles (diethyl ether-hexane).

20 Melting point: 142.1-142.7°C

lp-NMR (cDCty) §: 3.76(3H,s), 3.81(3H,s), 5.65(2H,s),
6.70(2H,d,J3=9.03Hz), 6.81(2H,d,J=9.03Hz),
6.89(1H,s), 6.94(2H,d,J=9.04Hz),
6.94(2H,d4,J=9.03Hz), 7.37(2H,s).

25 IR (KBr) cm~l: 1663,1609,1512,1248,1177,1026,838,787.



Mel ting point: 107.8-109.5[err]C 15 [err]H-NVMR (CDC[err]) [err]:

3.79(3H,s), 3.80(3H,s), 5.34(2H,5s), _ 6. 79(2H, d, J=8. 79Hz) ,

6. 81(2H, d, J=8. 79Hz) , 6.89(1H,s), 7.03(2H,d, J=9.03Hz),

7.10(2H, d, J=9. 04Hz), 7.37(1H, dd, J=1. 95, 8. 30Hz), _

7 42(1H, d, J=8. 06Hhz), 7.63(1H d,J=1.71Hz). 20 IR (KBr) cnierr]:

1661, 1609, 1514, 1471, 1293, 1248, 1182, 1024, 834.
Exanpl e 36 Preparation of 5, 6- bIS(4 nmet hoxyphenyl ) - 2- (2, 6-

di chl orobenzyl ) - 2H pyri dazi n- 3-one: 25~ 71 Usi ng

5, 6- bi s(4- et hoxyphenyl) - 2H- pyri dazi n- 3- one

- 70 - as a starting material, the procedures of Exanple 12

were repeated Iy ereby the title conmpound was obtained in
a yield of 70. O%}!%%lsee 38" Yel | ow needl es (diethyl ether). 5 Mel ting
pornt: 1440144 ShelidiGeton of 5 e tAMR GG [0 da- 3. 75(3H),
3.80(3Hs), 5.70(2H, s), 6.67(2H, d,

6.81(2H, d, J=9. 28Ftahlorophenethyl)—2ﬁi ﬂﬁédinkéidﬁﬁiﬂ

7.04(2H,d, J=8. 79Hz) , 1(1H,dd, J=7.32,8. 79Hz). 10 I R

(KBr) cn err] 1664, fkithd Bl3% Iﬁ%x&%@tﬁbk&%;ﬁ&ﬁfﬂ,ﬁ%—pyrldaz1n-3—one '
786. Exanpl e 37
5 as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 67.4%.
Pale yellow needles (ethyl acetate-hexane).
Melting point: 133.0-134.0°C
10 1H-NMR (CDCt4) 6: 3.17(2H,t,J=7.81Hz), 3.80(3H,s),
3.81(3H,s), 4.46(2H,t,J=7.81Hz),
6.78(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),
6.89(1H,s), 7.01(2H,d,J=8.79H3z),
7.02(2H,d,J=8.79Hz), 7.22(2H,d,J=8.79Hz),
15 7.28(2H,d,J=8.54Hz) .
IR (KBr) cm~l: 1648,1608,1514,1297,1252,1175,836.
Example 39 '
Preparation of 5,6-bis(4—methoxypheny1)-2-(2,4-
dichlorophenethyl)-2H-pyridazin-3-one:

20 Using 5,6-bis(4-methoxyphenyl)-2H—pyridazin-3-one
as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 80.2%.

Pale yellow prisms (diethyl ethér-hexane).

25 Melting point: 119.4-120.1°C



Preparati on of 5, 6-bis(4-nmethoxyphenyl)-2-(2, 4, 6-

trichl orobenzyl)-2H pyri dazi n-3-one: 15 Usi ng

5, 6- bi s(4- net hoxyphenyl) - 2H pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
wher eby the title conpound was obtained in a yield of 28.5%
Slight yell ow needl es (diethyl ether-hexane). 20 Mel ting point:
142. 1-142. 7[err] C [err]H-NMR (CDC[err]) [err]: 3.76(3H,5s),
.3.81(3H,s), 5.65(2H, ), =6720(2H, d, J=9. 03Hz) ,

6. 81(2H, d, J=9. 03Hz) , 6.89(1H,s), 6.94(2H d, J=9. 04Hz),
6. 94(2H, d, J=9. 03Hz) , 7.37(2H,s) 25 IR (KBr) cnferr]:

1653, 1609. 1512 40411000930 98 1, 300, g of- 75 .00

5, 6- bi s(4- met hoxyphenyl
chl or ophenet hyl ) - 2kppyr%ﬁgz|hsé 421 (20, £,J=7.08H2) (0

5, 6- bi s(4- nethoxyphengl)sgfhpdrjg@zbgﬁgyon@ 8P(2H, d,ﬁ§9a0§ﬁ§qt|ng materi a

the procedures of Exanple 1 wer e repeated i kew se, mhereby t he
title conpound was 6. 37(11@p§)a; nedoé 2R, 3) Btal. -péH-b‘y 4% : Pal e
yel | ow needl es (ethyl acetate-hexane). N@Itlng poi nt :
133.0-138.0[err]C 107.02(2Hpd;J+8 NMRI£ CPCE e18 {3H [ &5 IF1.71Hz),

3.17(2H, t, J=7. 81Hz), 3.80(3H,s), 3.81(3H, s),
4.46(2H,t, J=7.81Hz), 7.40(1H,d,J=1.71Hz).

IR (KBr) cm™1l: 1660,1607,1513,1294,1249,1185,832.
Example 40
Preparation of 5,6-bis(4-methoxyphenyl)-2-(2,4-
10 dichlorocinnamyl)-2H-pyridazin-3-one:
Using 5,6—bis(4;methoxyphehyl)-2H—pyridazin—3-one
as a starting material, the procedures of Example 12
ﬁere repeafed likewise, whereby the title compound was
obtained in a yield of 74.5%.
15 Pale yellow amorphous.
Mass (m/e): 492,494 (M').
1H-NMR (CDCt3) 8: 3.79(3H,s), 3.81(3H,s),
5.04(2H,dd,J=1.46,6.59Hz),
6.46(1H,dt,J=15.87,é.sgﬂz), 6.78(2H,d,J=8.78Hz),
20 ' 6.81(2H,d4,3=8.79Hz), 6.92(1H,s),
7.04(1H,d,J=15.87Hz), 7.05(2H,d,J=9.03Hz),
7.19(1H,dd,J=2.19,8.55Hz), 7.37(1H,d,J=2.20Hz),
7.84(1H,d,J=8.54Hz) .
IR (KBr) cm™1: 1664,1609,1512,1469,1248,950,833,746.

25 Example 41



6. 78(2H, d, J=8. 79Hz), 6.81(2H, d, J=8. 79Hz), 6.89(1H, s),

7.01(2H,d, J=8. 79Hz) , 7.02(2H, d, J=8. 79Hz) ,

7.22(2H,d,J=8. 79Hz), 15 7.28(2H, d, J=8. 54Hz) . | R (KBr)
cnferr]: 1648,1608, 1514, 1297, 1252, 1175, 836. Exanpl e 39
Rreparati on of 5, 6-bis(4-nethoxyphenyl)-2-(2,4-

di chl or ophenet hyl ) - 2H pyri dazi n- 3-one: 20 Usi ng
5,6-bis(4-nethoxypheny|)-ZFprridazin-S;Qﬂf _ as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 80.2%

Pal e yell ow prisnms (diethyl ether-hexane). 25 - Melting point:

119.4-120. 1[ err] Cpreparation of 5 6-bis(4-methoxyphengl%—2—(4-‘ 72 -
err err err]: 3. t, J=7. 3. .S
[err]H-NMR (CDC[err]) [err]: 3.30(2H,t,J=7.08Hz), 3.79(3H, s)

3.81(3H,s), 4.51( HtrobehRANz2H-pyridazin-3-onel. 76( 2H, dJ=9. 03Hz),

6. 81(2H, d, J=9. 03Hz) , 6.87(1H,s), 6.96(2H,d,J=8.79Hz), 5
7.02(2H, d, J=8. 79Hz) , Uil Z6chisl(4FiNdthoxyphenyl)-2H~-pyridazin-3-one
7.40(1H, d, J=1. 71Hz) . IR (KBr) cnierr]:

1660, 1607, 1513, a2 sk inmpmagexrial, the procsdyres4@f Example 12
Preparation of 5,6-bis(4-nmethoxyphenyl)-2-(2,4-_ 10, .
di chl or oti hnam9xe rSRAFLRSY, i1iKewgfe, whereby the title compound was

obtained in a yield of 86.2%.
Pale brown crystals.
1H-NMR (CDCe,) 6: 3.80(3H,s), 3.81(3H,s), 5.49(2H,s),
6.79(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),
10 ’ 6.91(1H,s), 7.03(2H,d,J=8.79Hz),
7.10(2H,d,J=8.79Hz), 8.21(2H,d,J=8.79Hz).
IR (KBr) em~l: 1664,1609,1522,1347,1247,1185,1025,835.
Example 42
_Pfeparation ef 5,6-bis (4-methoxyphenyl) -2~ (4~
15 methoxycarbonylbenzyl)~-2H-pyridazin~3-one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
as a starting material, the brocedures of Example 12
wvere repeated likewise, whereby the title compound was
obtained in a yield of 78.8%.
20 Colorless needles (ethyl acetate-hexane).
Melting point: 185.5-186.6°C
Mass (m/e): 456 (M1).
lp-NMR (CDCe;) §: 3.79(3H,s), 3.80(3H,s), 3.91(3H,s),
5.45(2H,s), 6.78(2H,d,J=8.79Hz),

25 6.80(2H,d,J=9.04Hz), 6.90(1H,s),

o A A AP b S = SR fm b



Usi ng 5, 6-bi s(4-nmet hoxyphenyl ) -2H pyri dazi n- 3- one as a starting

material, the procedures of Exanple 12 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 74.5% - 15
Pal e yel | ow anor phous. Mass (nfe): 492,494(Merr]).

[ferr]H-NMR (CDC[err]) [err]: 3.79(3H,s), 3.81(3H,5s),

5. 04(2H, dd, J=1. 46, 6. 59Hz) , 6. 46( 1H, dt, J=15. 87, 6. 59Hz) ,

6. 78(2H, d, J=8. 78Hz), 20 6.8;(;XLQ,J:8.79FE), 6. 92(1H, s),

7.04( 1H, d, J=15. 87Hz), 7.05(2H, d, J=9. 03+z) '
7.19(1H, dd, J=2. 19, 8. 55Hz), 7.37(1H, d, J=2. 20Hz),

7.84(1H, d, J=8. 54Hz) . IR (KBr) cnferr]:

1664, 1609, 1512, 1469, : 7 411,125 w

~7 i e R AE S s B O

ni trobenzyl)-2H pyri daaeyad,d)9'=8.06Hz), 8.06(2H/d,08-8.54Hz) .

5, 6- bi s(4- met hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting

material, the RCEBr)ecwl Exapd,a6eEd,16908, 156554 4,apas,ad 83 kavisse, -

whereby the title conpound was obtained ina yield of 86.2%

Pal e brown crystals. YO )83SNVR (CDClerr]) [err]: 3.80(3H,s),

3.81(3H,s), 5.49(2H,5s), 6. 79(2H, d, J=8. 79Hz), 6.81(2H, d, J=8. 79Hz),
5 Example 43

Preparation of 5,6-bis(4-methoxyphenyl)-2-(2-
pyridylmethyl)—2H?pyridazin-3-one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3~one
‘as a starting material, the procedures of Example 12
10 were repeated likewise, whereby the title compound was
obtained in a yield of 63.1%.
Slight yellow prisms (chloroform-diethyl ether-hexane).
Melting point: 116.0-117.0°C =
Mass (m/e): 399 (MV). |
15 lg-NMR (cDcey) 6: 3.78(3H,s), 3.81(3H,s), 5.58(2H;s),
6.76(2H,d,J=8.79Hz), 6.82(2H,d,J=9.04Hz),
6.95(1H,s), 7.06(2H,d,J=8.79Hz),
7.12(2H,d,J=8.79Hz), 7.20(1H,dd,J=4.87,7.56Hz),
7.30(1H,d,J=7.81Hz), 7.66(1H,dt,J=1.71,7.81Hz),
20 _ 8.59(1H,d,J=4.88HZ).
IR (XBr) em~1: 1656,1608,1514,1246,1176,1027,843.
In a manner known per se in the art, the hydro-
chloride of the_title compound was obtained in a yield
of 96.4%.

25 Pale yellow amorphous.



10 6.91(1H,s), 7.03(2H, dJ=8. 79Hz),

7.10(2H,d, J=8. 79Hz), 8.21(2H d, J=8.79Hz). IR (KBr) cnferr]:

1664, 1609, 1522, 1347, 1247, 1185, 1025, 835. Exanpl e 42

Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-(4- 15

net hoxycar bonyl benzyl ) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- et hoxyphenyl ) - 2H- pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 _ - were repeated |ikew se,
whereby the title conpound was o%tained inayield of 78.8% 20
Col orl ess needl es (ethyl acetate-hexane). Mel ting point:
185.5-186.6[err] C - Mass (me): 456 (Merr]). [ err] H NWMR

Uﬁqe”])[Hﬁhﬂmﬁ%@m§)56£%£ﬁ$ﬁ)3ﬁﬂéﬁmh),554@HsL

5.45(2H,s), 6.78(2H, d 80(2H, d, J=9. 04Hz) ,

6.90(1H, s), 6.84(2H,d,J=8.79Hz), 6.90(2H,d,J=8.79H%) ,-

7.03(2Hd, J=8. 79Hz), 7. 09(2H, d, J=9. 03Hz) ,

7.56( 2H, d, J=8. 06Hz) , & TO(WHE =0 SBZH, d,I=8.79HZ)R (KBr) cnferr]:

1722, 1659, 1608, 1565, 1514 1249 1183, 1113, 1021, 835.

5 Exanpl e 43  7-14(2H,d,@=8,5SH7)on Tof5 4, 115 . +B2H Ry pheny | ) - 2- ( 2-
pyrldylnethyl) ZFprrld 3-.0ne; ng

" 5, 6- bi 5(51 met hoxypherfi9e lﬂ#qﬂl)rﬂ FrAH L shI=4- 64HZL;S'

IR (KBr) em~1; 1661 1609,1512,1297,1250,1177,1026,835.
Example 44
Preparation of 5,6-bis(4-methoxyphenyl)-2-(3-
pyridylmethyl)-2H-pyridazin-3-one:

10 Using 5, 6-bis(4-methoxyphenyl)~-2H-pyridazin-3-one
as a starting material, the procedures of Example 12
were repeated likewise, whereby the title compound was
obtained in a yield of 71.4%. ;

Pale yellow prisms (chloroform~-diethyl ether).

15 Melting point: 167.4-168.4°C |
Mass (m/e): 399 (M"). |
1H-NMR (CDCt3) 6: 3.80(3H,s), 5.42(2H,s),

6.78(2H,d,J=8.79Hz), 6.80(2H,d,J=9.03Hz),
6.89(1H,s), 7.02(2H,d,J=8.79Hz),

20 ' 7.11(2H,d,J=8.79Hz), 7.29(1H,dd,J=4.88,7.81Hz),

| 7.88(1H,td,J=1.71,7.81Hz),
8.56(1H,dd,J=1.71,4.88Hz), 8.79(1H,d,J=1.47Hz).
IR (KBr) cm™1l: 1669,1608,1514,1294,1249,1163,839.
In a manner known per se in the art, the methane-

25 sulfonate of the title compound was obtained in a yield



as a starting material, the procedures of Exanple 12 10 wer e repeated

i kewi se, whereby the title conpound was obtained in a yield of

63. 1% Slight yellow prisns (chloroformdiethyl ether-hexane).

Melting point: 116.0-117.0[err]C Mass (me): 399 (Merr]). 15

[ferr]H-NMR (CDC[err]) [err]: 3.78(3H,s), 3.81(3H,s), 5.58(2H, s),

6. 76(2H, d, J=8. 79Hz), 6.82(2H, d, J=9. 04Hz), : 6. 95(1H, s),

7.06(2H, d, J=8. 79Hz) , 7.12( gﬂ¢J =8. 79Hz) ,

7.20( 1Hdd, J=4. 87, 7. 56Hz) , ?30( 1H, d, J=7. 81Hz),

7.66(1H,dt,J=1.71,7.81Hz), 20 8 59( 1H, d J=4. 88Hz). I R

(KBr) cnierr]: 1656, 1608, 1514, 1246, 1176, 1027, 843. In a

manner known peys k. the art, the hydro- chloride of the title

conpound was obtained in a yield of 96.4% 25 Pal e yel | ow

anor phous. Colorless prlsms (methanol-diethyl ether)- 75 -

[err]HHNMR (CDCl err]) [err]: 3.73(3H,s), 3.76(3H,s), 5. 54(2H s),

6. 84( 2H, d, J=8. MEIAind . ml(ritH, @11=2-29H4z)8°C. 6. 95(1H, s),

7.08(2H, d, J=8. 79Hz) , 7.14(2H, d, J=8. 79Hz) ,

7.54( 1H, d J=7. SH4MR (E°DCL3+CD30D) & (B8 3H,S)8. 66(8H G, H4Hz) . o

| R (KBr) 1661, 1609, 1512, 1297, 1250, 1177, 1026, 835. Exanpl e 44
5 5.55(2H,s), 6.80(2H,d,J=9.03Hz),

6.82(2H,d,J=8.79Hz), 6.91(1H,s),
7.04(2H,d,J3=9.03Hz), 7.11(2H,d,J=8.79Hz),
7.92(2H,dd,J=5.86,8.05Hz), 8.63(1H,d,J=8.31Hz),
8.93(1H,d,J=5.61Hz), 8.98(1H,brs).
10 IR (KBr) cm~1: 1655,1603,1515,1243,1156,1034,840.
Example 45
Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-
pyridylmethyl)-2H~-pyridazin-3~one:
Using 5,6-bis(4-methoxyphenyl)-2H-pyridazin-3-one
15 as a starting material, the procedures of Example iz
- were repeated likewise, whereby the title compound was
obtained in a yield of 76.0%.
Orange prisms (chloroform-diethyl ether).
Melting point: 182.1-183.1°C
20 - Mass (m/e): 399 (MH).
lH-NMR (CDCe4) 6: 3.79(3H,s), 3.81(3H,s), 5.40(2H,s),
6.78(2H,d,J=8.78Hz), 6.81(2H,d,J=8.06Hz),
6.92(1H,s), 7.04(2H,dd,J=2.20,9.03Hz),
7.10(2H,dd,J=2.20,8.79Hz),

25 7.36(2H,d4d,J=1.71,6.10Hz),



Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-(3-

pyridyl met hyl ) -2H pyri dazi n-3-one: 10 Usi ng :

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3- one as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 71.4%

Pal e yel low prisnms (chloroformdiethyl ether). 15 Mel ting point:

167. 4-168. 4[err] C Mass (nme): 399, (Merr]). [ err] H NVR
(CbCferr]) [err]: 3.80(3H,s), 5.42(2H,5s), _ _ _

6. 78(2H, d, J=8. 79Hz), 6.80(2H, d, J=9. 03Hz), 6. 89(1H, s),
7.02(2H,d, J=8. 79Hz), 20 " 7.11(2H,d, J=8. 79Hz),

7.29(1H, dd, J=4. 88, 7. &LI8®)(2H,dd,J=1.71,6.10H288(1H,td, J=1.71, 7. 81Hz),
8.56(1H, dd, J=1.71, 4. 88Hz), 8.79(1H,d, J=1.47Hz). IR (KBr) cnierr]:
1669, 1608, 1514 IR KB4 183 1689, 1610,1513, 1294, 124 73 LITdn 0280 @M5 -per  se
in the art, the nethane- 25 sul fonate of the title conpound was
obtained in a yield In a manner known per se in the art, the methangs _

of 89.1% Col orl ess prisns (nethanol -di et hyl ether) ., . Melting
poi nt: 214.2- 28Rifjaec ot the tiylg GompvRd @og Am @Y edd |
2.89(3H,s), 3.81(6Hs) 5 5.55(2H,s), 6.80(2H,d, J=9.03Hz),

6. 82( 2HOS,SJ:8. 7@)3!?'6“_%1( 1H,s), |

Slight yellow prisms (methanolfdiethyl ether).
Melting point: 219.0-221.0°C (decomposed)
1H-NMR (CD;0D) §: 2.70(3H,s), 3.77(3H,s), 3.79(3H,s),
5.73(2H,s), 6.82(2H,d,J=8.79Hz),
10 6.88 (2H,d,J=8.79Hz), 7.00(1lH,s),
 7.13(2H,d,J=9.03Hz), 7.15(2H,d,J=8.79Hz),
8.07(2H,d,J=6.84Hz), 8.83(2H,d,J=6.83Hz).
IR (KBr) em™1: 1656,1603,1514,1298,1245,1178,1163,1055,
840.
15 Example 46
Preparation of 6-(4-methoxyphenyl)-5-phenyl-2-
cinnamyl-2H-pyridazin-3-one:
Using 6-(4-methoxyphenyl)-5-phenyl-2H-pyridazin-
3-one as a starting material, the procedures of Example
20 12 were repeated likewise, whereby the title compound
waé obtained in a yield of 73.9%.
Orange prisms (ethyl acetate-hexane).
Melting point: 135.8-137.1°C
lg-NMR (CDCt3) §: 3.78(3H,s),

25 5.02(2H,dd,J=0.98,6.67Hz),



7.04(2H, d, J=9. 03Hz), 7.11(2H, d, J=8. 79Hz),
7.92(2H, ddJ=5. 86, 8. 05Hz), 8.63(1H, d, J=8. 31Hz),

8.93(1H,d, J=5.61Hz), 8.98(1H brs). 10 IR (KBr) cnierr]:

1655, 1603, 1515, 1243, 1156, 1034, 840. Exanpl e 45

Preparation of 5,6-bis(4-nmethoxyphenyl)-2-(4-

pyri dyl met hyl) - 2H pyri dazi n- 3- one: Usi ng

5, 6- bi s(4- net hoxyphenyl ) - 2H pyri dazi n- 3: opg _15 as a starting
material, the procedures of Exanple 12 were repeated |ikew se,
wher eby the title conpound was obtained in a yield of 76.0%
Orange prisns (chlorof ormdiethyl ether). Mel ting point:

182.1-183.1C 20 VBN 1HTIR), T=399 8EVleck7HE) , 6.71-6. spogBH], kb NVR
(CcbCferr]) [err]: 3.79(3Hs), 3.81(3H,s), 5.40(2H, s),
6. 78(2H, d, J=8. 78Hz) , &.9BU A7 =],,]J73.0866zL5(4H,m), 7.20-7.3@.(SH,m),s),

7. 04(2H, dd, J=2. 20, 9. 03Hz) , . 7.10(2H,dd, J=2. 20, 8. 79Hz), 25
7.36(2H,dd,J:1.71,6.fbﬁé}7 44 (2H,m). ' ‘
77- 8. 59(2H, dd, J=1. 71 10Hz) . %éﬁr cn[err]:
1660 1610 1513, IR KB4 £1 124 16620 16809, 1817, 1750, 1182, 1|°r'F3a 40 -known
per In the %E the qpthane- sul fonate of the title conpound

. was obt ned i rrX8RR of 86.0%

Preparation of 6-(3,4-dimethoxypheny1)-5-(4-methoxy§
phenyl)—2-(2,4—dichlorobenzy1)-2H-pyridazin-3-one:
Using 6-(3,4~dimethoxyphenyl)-5-(4-methoxy-
phenyl)-2H-pyridazin-3-one as a starting material, the
10 . procedures of Example 12 were repeated likewise,
whereby the title compound was obtained in a yield of
69.5%.
Colorless needles (ethyl acetate-hexane).
Melting point: 118.6-119.8°C
15 1H-NMR (CDCt3) §: 3.18(2H,t,J=7.32Hz), 3.63(3H,s),
3.80(3H,s), 3.87(3H,s), 4.48(2H,t,J=7.32Hz),
6.52(1H,d,J=1.95Hz), 6.67(1H,dd,J=1.95,8.30Hz),
6.76(1H,d,J=8.30Hz), 6.81(2H,d,J=9.03Hz),
6.91(1H,s), 7.03(2H,d,J=8.79Hz),
20 7.21(2H,d,J=8.55H2), 7.28(2H,d,J=8.54Hz) .
IR (KBr) cm~l: 1668,1519,1513,1469,1270,1253,1175,1140.
Example 48
Preparation of 6-(3,4-dimethoxyphenyl)-5-(4-methoxy-
phenyl)-2-(4-chlorophenethyl)~2H-pyridazin-3-one:

25 Using 6-(3,4-dimethoxyphenyl)~5-(4-methoxy-



Slight yellow prisns (nethanol -diethyl ether). ' Mel ting point:

219.0-221.0[err] C (deconposed) [err]H-NVR (CD{err]OD) -[err]:
2.70(3H,s), 3.77(3H,s), 3.79(3H, s), 5.73(2H, s),
6.82(2H,d,J=8.79Hz), 10 6. 88(2H, d, J=8. 79Hz), 7.00(1H, s),
%.13(2H,d, J=9. 03Hz), 7.15(2H, d, J=8. 79Hz),
8.07(2H, d, J=6.84Hz), 8.83(2H,d, J=6.83Hz). IR (KBr) cnierr]:
1656, 1603, 1514, 1298, 1245, 1178, 1163, 1035, 99 - 40 15
Exanpl e 46 Preparati on of 6-(4-nethoxyphenyl)-5-phenyl -
ci nnanyl - 2H- pyri dazi n- 3- one: Usi ng
6- (4- met hoxyphenyl ) - 5- phenyl - 2H pyri dazi n- 3-one as a starting
mat eri al , the phesyd)re$i-gyribdazine3-2he as al%t\zmtanlgepnaaneed.alll k dohies e,
wher eby the title conpound was obtained in a yield of 73. 9%
Orange prisns Gemmﬁdwm%iaﬂeIHQMﬁig 12 were repgeitieidngd ikewisse,135. 8- 137. 1C
[err]H—NNR ( e [err] 3.78(3H,s),. 25

5. 02(2H, dd, J= title compound was obtained in a yield of - 78

_ 6 50(1H dt, J=15.86,6.67Hz), 6.71-6.80(3H m,

6.94(1H s), 7. (5367 70%15(4H M), 7.20-7.34(6H N, 7.36-7. 44
(2H, M 5 péf&(§$¥fo¢”§ﬁ§¥ﬂﬁou&ﬁ6411609’1517’125Q111821102319651840-

Mass (m/e): 476 (MV).
1H-NMR (CDCt3) 6: 3.62(3H,s), 3.81(3H,s), 3.86(3H,s),
5.52(2H,s), 6.65(1H,s), 6.73(2H,d,J=1.22Hz),
6.83(2H,4,J=8.79Hz), 6.%94(1H,s),
10' _ 7.07(2H,d,J=8.79Hz), 7.22(1H,dd,J=1.95,8.30Hz),
7.30(1H,d,J=8.30Hz), 7.44(1H,d,J=2.20Hz).
IR (XBr) cm~1: 1660,1608,1512,1267,1251,1218,1175,1627,
834.
Example 49
15 Preparation of 5-(4~chlorophenyl)-6-(4-methoxy-
phenyl) -2-benzyl-2H-pyridazin-3-one:
| Using 5-(4-chlorophenyl)-6-~(4-methoxyphenyl)-2H~
pyridazin-3-one as a starting material, the procedures
of Example 12 were repeated likewise, whereby thé title
20 compound was obtained in a yield of 65.5%.
Pale yellow prisms (diethyl ether-hexane).
Melting point: 165.0-167.0°C
Mass (m/e): 402,404 (M%).
1H-NMR (CDCe3) 5: 3.80(3H,s), 5.42(2H,s),

25 6.79(2H,d,J=8.79Hz), 6.89(1H,s),



5 Exampl e 47 | Preparati on of
6- ( 3, 4- di met hoxyphenyl ) - 5- (4- nmet hoxy-

phenyl ) -2-(2, 4-di chl orobenzyl ) - 2H pyri dazi n- 3- one: Usi ng

6- (3, 4- di met hoxyphenyl ) - 5- ( 4- met hoxy- phenyl ) - 2H pyri dazi n- 3- one as
a starting material, the 10 procedures of Exanple 12 were repeated
i kew se, whereby the title conpound was obtained in a yield of
69. 5% Col orl ess needl es (ethyL ggeLate-hexane). Mel ting
point: 118.6-119.8[err]C 15 [err]H-NVMR (CDC[err]) [err]:
3.18(2H,t,J=7.32Hz), 3.63(3H,5s), 3.80(3H,s), 3.87(3H,s), .
4.48(2H,t,J=7. 32Hz), 6. 52(1H, d, J=1. 95Hz) , .

6. 67(1H, dd, J=1. 95, 8. 303 (2H,d,TJ=8.79Hz) , 76.084(2H]d}J=NB.RHLY)),,

6. 81(2H, d, J=9. 03Hz) , . 6.91(1H,s), 7.03(2H,dJ=8.79Hz), 20
7.21(2H, d, J=8. 55Hz) , 77.ZB(ZH &, T=8B.79HY)), 7.29-7.40(3K,mKBr) cnierr]:

1668, 1519, 1513, 1469, 1270, 1253, 1175, 1140. Exanpl e 48

Preparation of 6- (3, 4 di%&@&thsdptehyi) & Q6% et hoxy-

phenyl) - 2- (4-chl orophenet hy] ) - 2 pyri dazi n- 3-qne: _ 25 Usi ng
6- ( 3, 4- di net hox%hgggf‘[b _%l} ( 4.)_ rpeq 508,1515,1248,1184,833.

79 - h |- 2H pyri dazin-3-one as a starting material, the
procedur%s of é?ﬁ%ﬂ?gyl were repeated |ikew se, whereby the title

conpound was obt ai pgdyd b & 3 &# 91 (4~chiorophenyl)-6- (4-methoxy-
phenyl)-2-(4—pyridy1methy1)-2H-pyridazin-3—one:
Using_5-(4-chloropheny1)-6-(4-methoxypheny1)-2H-
pyridazin-3-one as a starting matefial, the procedures
10 of Example 12 were repeated likewise, whereby the title
compound was obtained in a yield of 73.2%.
Slightly pale yellow prisms (diethyl ether).
Melting point: 142.0-143.0°C g
Mass (m/e): 403,405 (M').
15 1H-NMR (CDCty) 6: 3.80(3H,s), 5.41(2H;s),
6.79(2H,dd,J=2.20,8.79Hz), 6.95(1H,s),
-7.06(2H,dd4,J=1.95,8.54Hz),
7.07(2H,4d,J3=2.20,9.03Hz),
7.29(2H,dd,J3=1.95,8.55Hz),
20 7.36(2H,dd,J=1.71,6.11Hz),
8.60(2H,dd,J=1.71,6.11Hz).
IR (KBr) cm™1: 1660,1601,1587,1514,1247,1174,1091,953,
844,789,
In a manner known per se in the art, the methane-

25 sulfonate of the title compound was obtained in a yield



87.0% 5 Pal e yel | ow anor phous. Mass (me): 476 (Merr]).
[err]HNWR (CDC[err]) [err]: 3.62(3H,s), 3.81(3H,s), 3.86(3H,s),

5.52(2H,s), 6.65(1H,s), 6.73(2Hd, J=1.22Hz), 6. 83(2H, d, J=8. 79Hz) ,
6.94(IHs), 10 7.07(2H,d, J=8. 79Hz), 7.22(1H, dd, J=1.95, 8. 30Hz),
#.30(I H d, J=8.30Hz), 7.44(1H, d, J=2. 20Hz). IR (KBr) cnierr]:

1660, 1608, 1512, 1267, 1251, 1218, 1175, 1027, - 834.
Exanple 49 15 Preparati on of!%(é&qplorophenyl)-6-(4-nethoxy-
phenyl ) - 2- benzyl - 2H pyri dazi n- 3- one: _ Usi ng

5- (4- chl or ophenyl) - 6- (4- net hoxyphenyl ) - 2H pyridazi n-3-one as a
starting material, the procedures of Exanple 12 were repeated

i kewi se, wher g3/ glshgstitle 20 conpound was obtained in a yield of

65. 5% Pal e yel l ow prisns (diethyl ether-hexane). Mel ting
poi nt: 165. 0- 1€861%rdeskCprisms (nehatolreehyl48eed@iel V) . 1H NVR

(CbClerr]) [err]: 3.80(3H,s), 5.42(2H,s), 25
6. 79( 2H, d, J=8. Me)ings pdMmttd, 201.5-203.0°C :
- 80 - 7.03(2Hd, J=8. 79Hz), 7.08(2H,d, J=9. 04Hz),

7.27(2H, d, J=8. THNMR ACBSL3) 4( 2489 (3H,s), 3.81(3H,s), 5.60(2H,s),
5 6.80(2H,d,J=8.79Hz), 6.97(1H,s),

7.06(2H,d,J=9.04Hz), 7.07(2H,d,J=8.79Hz),
7.31(2H,d,J=8.79Hz), 7.95(2H,d,J=6.83Hz),
8.88(2H,d,J=6.83Hz).
IR (KBr) cm~1l: 1662,1609,1515,1247,1209,1192,1179,1036,
10 842,785.
Example 51
Preparation of 2-benzyl-5-(4-chlorophenyl)-6-[4~
(methylthio)phenyl]—2H-py£idazin—3-one:
5-(4-Chlorophenyl)-6~[4-(methylthio)phenyl]-2H-
15 pyridazin-3-one (500 mg, 1.52 ﬁmol) was dissolved in
anhydrous N,N-dimethylformamide (20 m¢), followed by
‘the addition of potassium carbonate (420 mg,
3.04 mmol). Benzyllbromide (286 mg, 1.67 mmol) was
then added at 50°C, and the mixture was stirred at 70°C
20 for 40 minutes. After the temperature of the reaction
mixture was allowed to cool down to room temperature,
the reaction mixture was diluted with ethyl acetate.
The mixture was washed with water and then with a
brine, and was then dried over anhydrous sodium sul-

25 fate. The solvent was distilled off. The residue so



7.52(2H,dd, J=1.71, 8. 06Hz) . IR (KBr) cnferr]:

1672, 1608, 1515, 1248, 1184,833. 5 Exanpl e 50 Pr.epar ati on of
5- (4-chl or ophenyl ) - 6- ( 4- met hoxy-

phenyl)-2-(4-pyridyl methyl)-2H pyri dazi n- 3- one: Usi ng

5- (4-chl or ophenyl ) - 6- (4- et hoxyphenyl ) - 2H pyri dazi n-3-one as a
starting material, the procedures 10 of Exanple 12 were repeated

| i kewi se, whereby the title conppynd was obtained in a yield of
73. 2% Slightly pale yellow prisns (diethyl ether).

Melting point: 142.0-143.0[err]C Mass (nfe): 403,405 (M+). 15

1IH-NVR (CDC[err]) [err]: 3.80(3H,s), 5.41(2H,s), .
6. 79( 2H, dd, J=2 .o}t nEH4)as GeParbed) and purified by chromatography

7.06(2H, dd, J=1. 95, 8. 54Hz) , 7.07(2H, dd, J=2. 20, 9. 03Hz) ,
7.29(2H, dd, J=1.41b,a8.H49H8a ge20 colunn [hexaheFethyldacethtél,(@/1)17),
8.60(2H,dd, J=1.71,6. 11Hz). IR (KBr) cnierr]: )
1660, 1601, 1587 wisdreby’ oA 1k 71103 Iystals were obtained. The gas-~789.
I n a manner known per se in the art, the nethane- 25 sul fonate of the
title conpound %W onke karnystalliiged from ethyl acetate-hexgmegs. gy,

5 whereby the title compound (552.6 mg, 86.8%) was ob-

tained as pale yellow prisms.
Melting point: 155.0-155.6°C
Mass (m/e): 418,420 vty .
1H-NMR (CDCt3) 6: 2.46(3H,s), 5.42(2H,s), 6.90(1H,s),
10 7.64(2H,d,J=8.40Hz), 7.06(2H,d,J=8.40Hz),
7.11(2H,d,J=8.59Hz), 7.27(2H,d,J=8.40Hz),
7.31-7.38(3H,m), 7.53(2H,d,J=6.83Hz).
IR (KBr) cm~1l: 3032,2925,1669,1581,1493,1095,950,829,
695.
15 Example 52
| Preparation of 5-(4-chlorophenyl)=-6-[4-(methylthio)-
" phenyl]~2-cyclopropylmethyl-2H-pyridazin-3-one:
Using 5-(4-chlorophenyl)-6~[4~-(methylthio)-
rhenyl]-2H-pyridazin-3-one as a stafting material, the
20 procedures of Example 51 were repeated likewise,
whéreby the title compound was obtained in a yield of
- 84.0%.
Pale yellow crystalline powder (diethyl ether).
Melting point: 142.0-143.0°C

25 Mass (m/e): 382,384 (M').



Col orl ess prisns (nethanol -ethyl acetate). Mel ting point:

201.5-203.0[err]C IHNWR (CDCferr]) [err]: 2.89(3H,s), .3.81(3H,5s),
5.60(2H,s), 5 6. 80(2H, d, J=8. 79Hz), 6.97(1H, s),
7.06(2H,d, J=9. 04Hz), 7.07(2H,d, J=8. 79Hz),

% 31(2H,d, J=8. 79Hz), 7.95(2H, d, J=6. 83Hz),

8.88(2H, d, J=6. 83Hz) . IR (KBr) cnferr]:

1662, 1609, 1515, 1247, 1209, 1192, 1179, 1036, g40_ 842, 785.
Exanple 51 Preparation of o~ benzyl - 5- (4- chl orophenyl ) - 6-[ 4-
(et hyl t hi o) phenyl ] - 2H pyri dazi n- 3- one:

5- (4- Chl or ophenyl ) -6-[ 4- (nethylthio)phenyl] 2H 15 pyri dazi n- 3- one
(500 ng, 1.52 rippiNMRvaEcptiegsosyas, 48-0.61 (4H, m)3nhy.drous, 48 (1H, ) ,

N, N—dlnethylfornan1de (20 nferr]) f ol | owed by the addition of

pot assi um car bonat e (A2A¥ (8§,s), 4.12(2%,84 J=Ml4RHZBgnBy 9 nM@Ys)g (286 ny,
1.67 mmol ) was then added at 50C, and the m xture was stirred at
70C 20 for 40 rM.A& (3, d,M=8r4 0Hz9 ,t ridr(@Eiude I&T7 -6l2&Z)eact i on

m xture was allowed to cool down to roomtenperature, the reaction
m xture was dil uted Vﬁi@?Q&ﬂnﬂ @ﬂ%ﬂ%ﬂﬂ?)' 7.29 (2H, hd=8i- 402 -nas washed

w th water and fhe a .and was then dried over '
anhydr ou® sodi L#ﬁ G?Br) 1: 16f6a4t'e15981fﬂé8§‘0|]\7'§ﬁt']\ﬁ§§'35 '|8|2|%e'd off. The
resi due so - 82 -

Example 53 _
Preparation of 5-(4-chlorophenyl)-6-[4-(methylthio)-
phenyl]-2-(2,4-difluorobenzyl)-2H-pyridazin-3-one:
Using 5-(4-chloropheny1)-6—[4-(methylthio)-

10 phenyl]—2H-pyridazin-3?one as a starting material, the
procedures of Example 51 were repeated likewise,
whereby the title compound was obtained in a yield of
79.0%. -
Pale yellow prisms (ethyl acetate-hexane).

15 Melting point: 157.4-157.5°C
Mass (m/e): 454,456 (MV).
1H-NMR (CDCe4) 6: 2.46(3H,s), 5.45(2H,s), 6.82(2H,m),

6.91(1H,s), 7.03-7.07(4H,m), 7.12(2H,d,J=8.40Hz),
7.29(2H,d,J=8.40Hz), 7.45-7.51(1H,m).

20 IR (KBr) cm™1: 1672,1600,1506,1274,1140,1093,972,829.
Example 54 _

Preparation of 5-(4—chloropheny1$-6—[4-(methy1thio)—
phenyl]}-2-(2,4-dichlorobenzyl) -2H~-pyridazin-3-one:
Using 5-(4-chlorophenyl)-6-[4-(methylthio)-

25 phenyl)-2H-pyridazin-3-one as a starting material, the



obt ai ned was separated and purified by chromatography on a silica
gel colum [ hexane/ethyl acetate (3/1)], wher eby pal e.yel | ow
crystals were obtained. The crys- tals were recrystallized from
et hyl acet ate-hexane, 5 whereby the title conpound (552.6 ng, 86.8%
was ob- tai ned as pal e yell ow prisns. Mel ting point:

155. 0-155. 6[err] C Mass (nfe): 418,420 (Merr]).

[err] H-NMR (CDC(Jerr]) [err]: 2.46(3H s), g 42(2H s), 6.90(1Hs), 10
7.04(2H,d, J=8. 40Hz), 7.06(2H, d, J=8. 40Hz), : '

7.11(2H,d, J=8.59Hz), 7.27(2Hd, J=8. 40Hz), 7.31-7.38(3H, m,
7.53(2H, d, J=6. 83Hz) . "IR (KBr) cnferr]:

3032, 2925, 1669 ptZbaldd HF9ExIRP18281 were repeated likewise, 695. 15
Exanpl e 52 Preparati on of 5-(4-chlorophenyl)-6-[4-(nethylthio)-
phenyl ] - 2- cycl apreaiepyrthiy tititeprompannd- #agnebtained in a yieldsiofg

5- (4-chl orophenyl ) -6-[4- (et hyl t hi o) - phenyl ] - 2H pyri dazi n- 3- one
as a starting mat.a’i.al, the 20. procedures of Exanple 51 were repeated
i kew se, " whereby the title conpound was obtained in a yield of
84. 0% CoRgird egs pawsamsy Jeihyilnacebaderhedaaelyl et her).

Mel ting éooi nt: 142.0-143.0[err]C 25 Mass (nfe): 382,384 (Merr]).
- 83 - Melting point: 154.5-155.0°C :

Mass (m/e): 486,488,490 (MT).

1H-NMR (CDCe4) 6: 2.46(3H,s), 5.51(2H,s), 6.94(1H,s),

| 7.04(2H,d,J=8.55H2), 7.09(2H,d,J=8.55Hz2),
7.08(2H,d,J=8.79Hz), 7.22(1H,dd,J=8.30,1.83Hz),

10 ' 7.24-7.33(3H,m), 7.43(1H,d,J=1.83Hz).

IR (KBr) em~1: 1660,1585,1484,1095,829,819.

Example 55
Preparation of 5-(4-chlorophenyl)-6-[4-(methylthio)-
phenyl]-2=-(3-pyridylmethyl)-2H-pyridazin-3-one:

15 Using 5-(4-chlorophenyl)-6-[4-(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 51 were repeated likewise,
whereby the title compound was obtained in a yield of
65.6%.

20 Pale yellow prisms (ethyl acetate-hexane).

| Melting point: 148.4-148.5°C
Mass (m/e): 419 (M*).
1H-NMR (CDCe5) §: 2.47(3H,s), 5.42(2H,s), 6.91(1H,s),

7.03-7.13(6H,m), 7.27-7.32(§H,m),

25 7.88(1H,tt,J=7.81,1.95Hz),



[err]HNVR (CDC[err]) [err]: 0.48-0.61(4H m, 1.42-1.48(1H m,
2.47(3H,s), 4.12(2H,d,J=7.42Hz), 6.91(1H, s), .
7.08(2H, d, J=8. 40Hz), 7.10(2Hd, J=7.62Hz),

7.13(2H,d,J=8. 79Hz), 7.29(2H,d,J=8.40Hz). 5 IR (KBr) cnierr]:

%664, 1598, 1583, 1493, 1092, 952, 829. Exanpl e 53

Preparation of 5-(4-chlorophenyl)-6-[4-(nethylthio)-
phenyl]-2-(2,4—dif|uorobenzyl)-ZFprridgzé§-§-one: Usi ng

5- (4-chl orophenyl )-6-[4-(methylthio)- 10 phenyl ] - 2H pyri dazi n- 3- one
as a starting material, the procedures of Exanple 51 were repeated
i kew se, " " whereby the title conpound was obtained in a yield of

79. 0% Pal e g/.897 @ ,fad , 955 (68, Y17 1369t ales -7 ), 7=1195Hz) Mel ti ng
poi nt: 157.4-157.5C s (me): 4%&?456 (h{e??]f. )

[err] HNVR ( CDQrer (BBr) amr]d: 266¥,3i889),149043(4218,,9)3116.123(R 8 39)..
6.91(1H s), 7.03-7.07(4H m, 7.12(2H, d, J=8. 40Hz),

7.29(2Hd, J=8. 4Bk@AmpIe &5 7. 51(1H, n). 20 IR (KBr) cnferr]:
1672, 1600, 1506, 1274, 1140, 1093, 972, 829. Exanpl e 54 .
Preparation of 5- (Brepaxatimmnemf S 4-rhdendppenilgy-6—-[4-(methylthio) -

phenyl ] -2-(2, 4-di chl orobenzyl ) - 2H pyr.i dazi n- 3- gne: Usi ng
5- (4- chl®r opheny| RRRNVA I TRstHIMaRY~2H-Ryridazifsidnionest pyri dazi n- 3- one as

a starting material, 48, 5 (4-chlorophenyl)-6-[4-(methylthio)-

phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 51 were repeated likewise,
whereby the title compound was obtained in a yield of

10 - 73.9%.

Colorless prisms (chloroform-hexane).
Melting point: 109.3-110.2°C

Mass (ﬁ/e): 444,446 (MT).

1H-NMR (CDCZ4y) §: 2.47(3H,s),

15 5.01(2H,dd,J=6.71,1.10Hz),
6.48(1H,dt,J=15.75,6.71Hz), 6.75(1H,d,J=15.75Hz),
6.93(1H,s), 7.00-7.14(6H,m), 7.20-7.33(5H,m),
7.34-7.42(2H,m).

IR (KBr) cm~l: 1665,1598,1582,1493,1095,967,948.
20 Exanmple 57
Preparation of 5-(4-chlorophenyl)—6-[4-(methylthio)f
phenyl]-2-(3-phenylpropyl)-2H-pyridazin-3-one:
Using 5-(4-chlorophenyl)~6-[4~(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the

25 procedures of Example 51 were repeated likewise,



- 84 - procedures of Exanple 51 were repeated |ikew se,

whereby the title conpound was obtained in a yield of 97. 1%

Col orl ess prisns (ethyl acetate-hexane). . 5 Mel ting point:
.154.5-155.0[err] C Mass (nmie): 486,488,490 (Merr]).

Ferr]H-NVR (CDC[ err]) [err]: 2.46(3H,s),'5.51(2H,s), 6. 94(1H, s),

7.04(2H, d, J=8. 55%&) 7.09(2H, d, J=8. 55Hz) , 7.08(2H, d, J=8. 79Hz) ,
7.22(1H, dd J=8.30,1.83Hz), 10 ‘24 7.33(3H m,

743(1HdJ 1. 83Hz). | R (KBr) crﬁer

1660, 1585, 1484, 1095, 829, 819. . Exanple 55 Preparation of

5- (4-chl orophenyl ) -6-[4- (et hyl t hio) -

phenyl ] - 2- ( 3- pyhieebyethel ti2lepyom@dtng- #as8nebtalhed in.a yielblsbifg

5- (4-chl or ophenyl ) -6-[4-(nmet hyl thio) - phenyl ] - 2H pyri dazi n- 3- one
as a starting ®at.ék.al, the procedures of Exanple 51 were repeated
i kew se, _ mhereby the title conpound was obtained in a yield of
65.6% 20 Papg &e}épwdﬁlﬂhlsns (ethyl acet at e- hexane) . - Melting
poi nt: 148. 4-148.5C (me): 419 (Merr]). [ err] H NWR
(cDd err]) [erMess2 /el §)46:§4&2((21H)s) 6.91(1H, s),

7.03-7. 13(6H mlH Zmy (CD%%(?’ ”’z’ 23(2H q,J=7. 48Hz§ 8%( ]4'4(351J /- 81, 1.95He),
2.76(2H,t,J=7.48Hz), 4.32(2H,t,J=7.48Hz),
| 6.87(1H,s), 7.02-7.31(13H,m).
IR (KBr) cm™1: 1665,1598,158?,1493,1095,967,948.
Example 58 |
10 Preparation of 5-(4-fluorophenyl)-6-[4-(methylthio)-
phenyl]-2-cyclopropylmethyl-2H~pyridazin-3-~one:

Us1ng 5~(4- fluorophenyl) 6-[4-(methylthio)~-
phenyl]-2H-pyr1daz1n-3—one as a starting material, the
procedures of Example 51 were repeated likewise,

15 whereby the title compound was obtained in a yield of
99.7%.
Yeliow amorphous. _
1H-NMR (CDCt3) §: 0.48-0.60(4H,m), 1.43-1.49(1H,m),
2.73(3H,s), 4.14(2H,d,J=7.32Hz), 6.92(1H,s),
20 7.01(2H,t,J=8.54Hz), 7.09-7.12(2H,m),
' 7.36(2H,d,J=8.05Hz), 7.56(2H,d,J=8.29Hz).
IR (KBr) cm~1: 1664,1599,1578,1510,1229,1093,840.
Example 59
Preparation of 5-(4-f1uoropheny1)-6-[4-(methylthio)—_

25 - phenyl]-2—cyclopenty1methy1-2H-pyridazin-3-one:



- .85 - 8.57(1H,dd, J=4.88, 1. 71Hz), 8.79(1H,d, J=1.95Hz).

IR (KBr) cnierr]: 1665, 1580, 1490, 1428, 1311, 1093, 834. Exanpl e 56
Preparati on of 5-(4-chlorophenyl)-6-[4-(nethylthio)- 5

phenyl ] - 2- ci nnanyl - 2H- pyri dazi n- 3- one: Usi ng

5-(4-chl orophenyl ) -6-[4-(net hyl t hi o) - phenyl ] - 2H pyri dazi n- 3- one
as a starting material, the procedures of Exanple 51 were repeated
| i kewi se, - whereby the title conpgind was obtained in a yield of

10 73. 9% Col orl ess prisms (chl orof orm hexane).

Mel ting point: 109.3-110.2[err]C Mass (me): 444,446 (Merr]).
[err]H-NVR (CDC[err]) [err]: 2.47(3H,s), 15 '

5.01(2H, dd, J=6. 71, 1. Ifimg 5-(4-fluorophenyd )4 -IH (metniA tHid) ~/1Hz) ,

6. 75(1H, d, J=15. 75Hz) , 6.93(1H,s), 7.00-7.14(6H m,

7.20-7. 33( 5H, mMphenyl]-2H-pyridazimB~and? @Hanstarting matie®i@Br thenferr]:
1665, 1598, 1582, 1493, 1095, 967, 948. 20 Exanpl e 57

Prepar ati on of mrqeedes sph&xaNple 58 wenchyedaaded likewise,

phenyl ] - 2- (3- phenyl propyl ) - 2H pyri dazi n- 3- one: Usi ng

5- (4- chl or opher{HSxeRY ALhgndiikAs (faround was ohhiadnigd 1%%%%%@#3 one

?ska ;tartlngln%ewéaj the 25 procedures of Exanple 51 were repeated
i kew se3 <9

Colorless amorphous.
Mass (m/e): 394 (MV).
1H-NMR (CDC¢;) 6: 1.36-1.45(2H,m), 1.54-1.60(2H,m),
1.66-1.80(4H,m), 2.46(3H,s), 2.53-2.64(1H,m),
10 4.21(2H,d4,J3=7.56Hz), 6.90(1H,s),
7.00(2H,t,J=8.54Hz), 7.07-7.13(6H,m).
IR (KBr) cm™1: 1669,1598,1578,1510,1228,1160,1096,840,
680. 1
Example 60
15 Preparation of 5—(4-f1uorophenyl)-6—[4—(methylthio)-
phenyl]-2-(2,2,2~trifluoroethyl)-2H~pyridazin-3-one:
Using 5-(4-fluorophenyl)-6-[4-(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
20 whereby the title compound was obtained in a yield of
72.3%.
Colorless amorphous.
Mass (m/e): 394,395 (MT).
lH-NMR (CDCey) §: 2.47(3H,s), 4.88(2H,q,J=8.40Hz),

25 6.95(1H,s), 6.99-7.14(8H,m).



- 86 - whereby the title conpound.was obtained in a yiéld of

97. 5% Pal e yel l ow oil . Mass (nfe): 446,448 (M+y). 5

1H- NWVR (CDCX3) 6: 2. 23(2H ,J=7.48Hz), 2.47(3H,s),

2.76(2H,t,J=7.48Hz), " 4. 32(2H t,J=7.48Hz), 6. 87(1H, s),
?.02-7.31(13H,n). IR (KBr) cnferr]:

1665, 1598, 1582, 1493, 1095, 967, 948. Exanpl e 58 10

Preparati on of 5-(4-fluorophenyl)-6-[4- ingéhylthio)- _

phenyl ] - 2-cycl opr opyl net hyl - 2H- pyri dazi n- 3- one: Usi ng
5-(4-fluorophenyl)-6-[4-(nmethylthio)- phenyl ] - 2H pyri dazi n- 3- one
as'a starting material, the procedures of Exanple 51 were repeated
|i kewi se, 15 g ﬁmqr y-1:he dog, |1%9@0rﬂ%<1lsmis\a%s 19%t3a|1rm iga 33 awizel d of
99. 7% Yel | ow anor phous. err] err]) [err]:

0. 48-0. 60(4H, MExakpi® 6149(1H M, ' 2. 73( 3Hs)

4.14(2H,d, J=7.32Hz), 6.92(1H,s), 20 ' 7.01(2H,t,J=8. 54Hz),
7.09-7.12(2H, m, Preparation of B-3G-Iuwbrbphediyl))-6-~1 450y 1EE.D)Hz) .
IR (KBr) cnierr]: 1664, 1599, 1578, 1510, 1229, 1093, 840. Exanpl e 59

Preparation of 5- cghdnxlﬂwaﬁhanﬂ»Liaqﬁpmpﬁﬂaqﬂnﬂﬁ1gme= 25
phenyl ] - 2 cyclopentylnethyl 2H pyri dazi n- 3- one
Using 5-(4- luorophenyl) -6-[4-(methylthio) -

phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
whereby the title compound was obtained in a yield of
82.0%.

10 Colorless needles (ethyl acetate-—hexane).
-Melting point: 140.6-140.7°C
Mass (m/e): 402 (M).
1H-NMR (CDCt4) 6: 2.46(3H,s), 5.42(2H,s), 6.90(1H,s),

6.95-7.12(8H,m), 7.31-7.39(3H,m),
15 7.52-7.55(2H,m) .
IR (KBr) cm~}: 1664,1601,1509,1232,1098,841,699.
Example 62 '
Preparation of 5-(4~fluorophenyl)-6-[4-(methylthio)-
phenyl]-2-(4-methoxybenzyl)-2H~-pyridazin-3-one:

20 Using 5-(4-fluorophenyl)-6-[4-(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
whereby the title compound was obtained in a yield of
96.2%.

25 Colorless needles (ethyl acetate-hexane).



- 87 - Usi ng 5-(4-fluorophenyl)-6-[4-(methylthio)-

phenyl ] - 2H-pyri dazi n-3-one as a starting material, the . procedures
of Exanple 58 were repeated |ikew se, whereby the title conpound
was obtained in a yield of 5 76. 6% Col orl ess anor phous.
Mass (me): 394 (Merr]). [err]H-NVMR (CDC[err]) [err]:
1.36-1.45(2H, M, 1.54-1.60(2H m, 1.66-1.80(4H, m, 2.46(3H, s),
2.53-2.64(1H m, 10 4.21(2FLd8g:Z.56Ft), 6. 90( 1H, s),
7.00(2H,t,J=8.54Hz), 7.07-7.13(6H m. IR (KBr) cnierr]:

1669, 1598, 1578, 1510, 1228, 1160, 1096, 840, 680.
Exanple 60 15 Preparation of 5-(4-fluorophenyl)-6-[4-(nethylthio)-

phenyl]-Z-(Z,Zn?eiﬁiﬁ:{}%ﬁ%hyiés?#wiﬂézin-3-0nei . Using
5-(4-fluorophenyl)-6-14-(nmethylthio)- phenyl ] - 2H pyri dazi n- 3- one
as a starting ned£sighsefhess2 (m+). procedures of Exanple 58 were repeated
i kewi se, 20 ereby the title conpound was obtained in a yield of
72. 3% LiGaiNg | gemeayos phouss (3H,s) , 3. 9GE3H (4) £)5. 39@BIS) (Merr]) .
IH-NWVR (CDCerr]) [err]: 2.47(3H,s), 4.88(2H q,J=8.40Hz), 25
6.95(1H,s), 6.99-7.14 87 @H,s), 6.88(2H,d,J=6.83Hz),
‘5 6.98(2H,t,J=8.66Hz), 7.01-7.16(6H,m),
| 7.50(2H,d,J=8.78Hz) .
IR (KBr) cm™1: 1663,1511,1245,1233,842.
Example 63
Preparation of 5—(4-f1uoropheny1)—6—[4-(methy1thio)—
10 phenyl]-2~[{4~(methylthio)benzyl]-2H-pyridazin-3-one:
Using 5-(4-fluorophenyl)-6-[4~-(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Examplé 58 were repeated likewisé;
whereby the title compound was obtained in a yie;d of
15 80.3%. .
Colorless plate crystals (ethyl acetate-hexahe).
Melting point: 116.0-116.1°C | '
‘Mass (m/e): 448 fM+).
lH-NMR (CDCe3) §: 2.47(6H,s), 5.36(2H,s), 6.89(1H,s),
20 6.99(2H,t,J=8.69Hz), 7.04-7.12(6H,m),
7.24(2H,d,J=8.40Hz), 7.47(2H,d,J=8.40Hz).
IR (KBr) cm™l: 1660,1599,1576,1511,1495,1233,1161,1093,
950,841,678.
Example 64

25 Preparation of 5-~(4-fluorophenyl)=-6-[4-(methylthio)-



- 88 - IR (KBr) cnierr]: 1678, 1597, 1513, 1335, 1263, 1088, 843, 827.

Exanpl e 61 Preparation of 5-(4-flwuorophenyl)-6-[4-(nethylthio)-
phenyl ] - 2- benzyl - 2H pyri dazi n-3-one: 5 Usi ng
5-(4-fluorophenyl)-6-[4-(nmethylthio)- phenyl ] - 2H pyri dazi n- 3- one
as a starting material, the procedures of Exanple 58 were repeated
i kew se, whereby the title conpound was obtained in a yield of
82.0% 10 Col orl ess needles (ethyl gfetate-hexane). Mel ti ng
poi nt: 140.6-140.7[err]C Mass (nfe): 402 (Merr]).

[err]H-NVR (CDC[err]) [err]: 2.46(3H,s), 5.42(2Hs), 6.90(1H,s),
6.95-7.12(8Hm, 7.31-7.39(3H,m, 15 7.52-7.55(2H, m.

| R (KBr) CW[err]3fh@ﬁﬁliﬁﬁl(1569u$233eﬁﬁ9§;8§ﬁr§991dazin-3—on5xanple 62
Preparati on of 5-(4-fluorophenyl)-6-[4-(nethylthio)-
phenyl ] - 2- (4- met hoxyUedng p-Zk-ftubdaphenglpreé=[42Qmethylthio)-Usi ng

5-(4-fl uorophenyl)-6-[4-(nmethylthio)- phenyl ] - 2H pyri dazi n- 3- one
as a starting pheayild-2B-pyridazin-3-pnecedunestetrtingnphtesdaler $heepeat ed
| i kew se, whereby the title conpound was obtained in a yield of
96.2% 25 Prosegiuress ofc Expeplec PRy Werecrapeakedahdkevise,
5 whereby the title compound was obtained in a yield of
89.8%.

Colorless needles (ethyl acetate-hexane).
Melting point: 155.9-156.2°C
Mass (m/e): 448,449 (M+)7
10 1H-NMR (CDCt3) §: 2.46(3H,s), 5.37(2H,s), 6.89(1H,s),
6.95-7.13(9H,m), 7.30-7.35(1H,m),
7.52(2H,dd,J=8.54,5.37Hz).
IR (KBr) cm~l: 1664,1602,1510,1225,847,812.
Example 65
15' Preparatioh of 5~(4-fluorophenyl)-6-[4~-(methylthio)~
phenyl)]-2-(2,4-dichlorobenzyl)-2H-pyridazin-3-one:
Using 5-(4-fluorophenyl)-6-[4~-(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
20 whereby the title compound was obtained in a yield of
61.7%.
Colofless needles (ethyl acetate-hexane).
Melting point: 139.3-139.5°C
Mass (m/e): 470,472 (M%).

25 lH-NMR (CDce;) §: 2.44(3H,s), 5.51(2H,s), 6.94(1H,s),



- 89 - Melting point: 165.3-165.7C Mass (me): 432
(M) . [err]HHNMR (CDClerr]) [err]: 2.46(3H,s), 3.80(3H, s),
5.35(2H, s), 6.87(1H,s), 6.88(2H,d,J=6.83Hz), 5
6.98(2H,tJ=8. 66Hz), 7.01-7.16(6H m, 7.50(2H, d, J=8. 78Hz) .
kR (KBr) cnferr]: 1663, 1511, 1246, 1233, 842. Exanmpl e 63
Preparation-of 5-(4-fluorophenyl)-6-[4-(nmethylthio)- 10
phenyl | - 2- [ 4- (et hyl t hi 0) benzyl ] - 2H- pyri dggi n- 3- one: Usi ng
5-(4-fluorophenyl)-6-[4-(nmethylthio)- phenyl ] - 2H pyri dazi n- 3- one
as a starting material, the procedures of Exanple 58 were repeated
i kew se, whereby the title conpound was obtained in a yield of
15 80. 3% 6.97c0l.a3l(agH,m)at e crystals (ethyl acetate-hexane).
Mel ting point: 116.0-116.1H?rr]c Mass (me): 448 (Merr]).
[err] H NVMR ( CDQ[Rer(KRBr)[ em™]~: 2.665(,a1983),,153.036238,39098G828(.1H,s), 20
6.99(2H,t,J=8.69Hz), 7.04-7.12(6H M, : 7.24(2H,d, J=8. 40Hz) ,
7.47(2H,d, J=8.-B¥ample 66 - IR (KBr) cnferr]: .
1660, 1599, 1576, 1511, 1495, 1233, 1161, 1093, .
950, 841, 678. Prepasadniqne of4 5-(4-fluorophenyl)-6-[4-(methylthio) -
5 phenyl}-2-(2,4~-difluorobenzyl)-2H-pyridazin-3-one:
Using 5-(4-f1uoropheny1)-6-[4—(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
whereby the title compound was obtained in a yield of
10 21.0%.
Colorless oil.
1g-NMR (CDCe3) 6: 2.46(3H,s), 5.45(2H,s),
6.78-6.88(2H,m), 6.91(1H,s), 6.98-7.12(8H,m),
7.37-7.49(1H,m) .
15 IR (KBr) cm~l: 1652,1605,1575,1507,1235,1091,972,842.
Example 67
Preparation of 5-(4-fluorophenyl)-6-[4~-(methylthio)-
phenyl]-2-(3-pyridylmethyl)~-2H-pyridazin-3-one:
Using 5-(4-fluorophenyl)-6-[4-(methylthio)~-
20 phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 ﬁere repeated likewise,
whereby the title compound was obtained in a yield of
31.7%.

Colorless needles (acetone-water).

25 Melting point: 159.8-160.7°C



25 Preparati on of 5-(4-fluorophenyl)-6-[4-(nmethylthio)-

- 90 - phenyl]-2-(4-fl uorobenzyl)-2H pyri dazi n- 3-one:

Usi ng 5-(4-fluorophenyl)-6-[4-(nethylthio)-

phenyl ] - 2H pyri dazin-3-one as a starting material, the procedur es
of Exanple 58 were repeated |ikew se, 5 whereby the title conpound
was obtained in a yield of 89. 8% Col orl ess needl es

(et hyl acet at e- hexane). ' Mel ting $dint: 155.9-156.2[err]C

Mass (me): 448,449 (Merr]). 10 IH-NWMR (CDClerr]) [err]: 2.46(3Hs),
5.37(2H,s), 6.89(1H,s), 6.95-7.13(9H, m, 7.30-7.35(IH m,
7.52(2H, dd, J=8. oy v +, IR (KBr) cnferr]: .

1664, 1602, 1510,%’%,@‘?#%’124.03 M) exanple 65 15 Preparation of

5- (4-fl uor ophery e [ deddi®l hy! thi 4 (3n 5.43(2H,s), 6.91(1H,
phenyl]-2-(2,4-dichIorgiéggglg-ZFpr$idﬁé%h-S-on%: &) ¢ S)lbing

5- (4-fluorophenyl) - 6-4 od-Eiaw(drind), 7.30(1H, ademy.)do, & Famid)dazi n- 3- one

as a starting material, the procedures of Exanple 58 were repeated
li kewi se, 20 WessghyL | i (07 .8 oc,angeeny) Was obtained in a yield of
61. 7% Col orl ess needl es (ethyl acetate-hexane). Mel ting

poi nt : %§9.3-139.5C 8.58(1H,d4d,J=4.77,1.51Hz), 8.79(1H,d4,J=1.71Hz).
IR (KBr) em~1; 1661,1580,1509,1216,1095,955,852,832,
680.
Example 68
Preparation of 5-(4—f1uoropheny1)—6-[4-(méthy1thio)-

phenyl]-2-(4-pyridylmethyl)-2H-pyridazin~3-one:

- Using 5-(4-fluorophenyl)-6-[4-(methylthio)~-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
whereby the title compound was obtained in a yield of
23.5%. |

15 '

Colorless crystals.

Melting point: 223.4-224.3%

Mass (m/e): 403 (M+).

li-NMR (DMSO-Dg) §: 2.44(3H,s), 5.39(2H,s), 7.04(1H,s),
2o 7.08(2H,d,J=8.29Hz); 7.16(2H,d,J=8.54Hz),

7.19-7.29(4H,m), 7.34(2H,d,J=5.61Hz),
8.35(2H,d,J=5.85Hz) .
IR (KBr) cm~l: 1664,1601,1582,1562,1510,1417,1219,852, -
683. |

Example 69
25



Mass (nmfe): 470,472 (N%). 25 | [err]H-NVMR (CDC[err]) [err]: 2.44(3H,59),
5.51(2H,s), 6.94(1H,s), ' - 91 -

6.97-7.43(11H nm. IR (KBr) cnierr]: 1665, 1583, 1510, 1233, 1098, 828.
Exanpl e 66 Preparation of 5-(4-fluorophenyl)-6-[4-(nethylthio)-
5 phenyl]-2-(2, 4-di fl uorobenzyl)-2H pyri dazi n- 3- one:
Usi ng 5-(4-fluorophenyl)-6-[4-(nmethylthio)-
phenyl ] -2H pyri dazi n-3-one as a starting gmterial, the pr ocedur es
of Exanple 58 were repeated |ikew se, whereby the title conpound

- was obtained in a yield of 10 21. 0% Col orl ess oil

[err]HHNMR (CDClerr]) [err]: 2.46(3H,s), 5.45(2H, s),

6. 78-6.88(2H, m, ®Prepaddtipn ©£f98~{4+Z(18drophenyl)-6-[4-(methylthio)-
7.37-7.49(1H, M. 15 IR (KBr) cnferr]:

1652, 1605, 1575, 15Fheny3dd —2od2, 9?@15420r00lnnamylExaﬁppyraﬂaZ1n‘3‘°ne'

Preparation of 5-(4- flqorophenyl -6-[4-(methylthio)-

phenyl | - 2- (3- pyri dyl MSRd P4 MOFRPRRRY LRS- (4= (methylthlo) “Usi ng

5- (4-fl uorophen [ t hy. r.idazi_n- 3- one
as a starting e)é’rqal %Hg'ﬁ’ da“n')3'ﬁf’t?c§5ufae§ % e\?oe epeat ed

|1 kew se5, ;:'roce\M{'J.(?ﬁreé3 %ft ti:l&atm'prl 5%9%%%”@3\5% t%%t ".iLIJ.El: QIZLS% ayi eI d of
whereby the titlé compound was obtained in a yield of
49.5%.
Colorless amorphoué.
Mass (m/e): 464 (MV).

10 1H-NMR (CDCt;) §: 2.46(3H,s), 5.02(2H,d,J=6.34Hz),
6.48(1H,dt,J=16.11,6.59Hz), 6.74-6.85(3H,m),
6.93(1H,s), 6.97-7.14(8H,m), 7.39-7.45(1H,m).

IR (KBr) cm~l: 1664,1554,1502,1273,1232,1094,966,841.
Exanple 70
15 Preparation of.2—(4-chlorocinnamyl)—5—(4—fluoro-
phenyl)-6-{4-(methylthio)phenyl]-2H-pyridazin-3-one:
Using 5-(4-fluorophenyl)-6-[4-(methylthio)-
phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 58 were repeated likewise,
20 whereby the title compound was obtained in a yie;d of
| 67.5%.
Colorless needles (ethyl acetate-hexane).
Melting point: 118.6-118.9°C
lH-NMR (CDCt;) §: 2.46(3H,s), 5.00(2H,d,J=5.62Hz),

25 6.44(1H,dt,J=15.87,6.59Hz), 6.70(1H,d,J=16.12Hz),



31. 7% Col orl ess needl es (acetone-water). 25 Mel ting point:

159. 8-160. 7[err] C - 92 -
Mass (nfe): 403 (Merr]). [err]H-NVR (CDC[err]) [err]: 2.46(3H,s),
5.43(2H,s), 6.91(1H,s), 6.96-7. 13(8HM,
?.30(1H, dd, J=8. 30, 5. 37Hz) , .7.89(1H,dt, J=7.80, 1. 96Hz),
8.58(1H,dd, J=4.77,1. 51Hz), 8.79(1H,d, J=1.71Hz). IR (KBr) cnierr]:
1661, 1580, 1509, 1216, 1095, 955, 852, 832, _ 680.
Exanpl e 68 Preparation of 5- (4 quorophenyI) 6- [ 4- (et hyl t hi o) -
phenyl ] -2-(4-pyridyl methyl)-2H pyri dazi n- 3- one: Usi ng
5-(4-fl uorophenyl)-6-[4-(nmethylthio)- phenyl ] - 2H pyri dazi-n- 3- one
as a starting materi &.93(4l,s), 6.974r.acqadw,as ,0f7 .ReqzH,d,I&50Foezngpeat ed
| i kew se, whereby the title conpound was obtained in a yield of
23.5% 15 ' Col7or334<41, d,yrs'tsaISSSHz) Mel ting point: 223.4-224.3%
Mass (nfe): 403 (Merr]) [err]HHNVMR (DVMBO-Djerr]) [err]:
2.44(3H,s), 5. 39%2(11@31?) 'PEOA?( 1R6$9,1605,1575,1509, 1A 925129 5d 8315 83Pz)
7.16(2H, d, J=8. 54Hz) , 7.19-7.29(4H, m, 7.34(2H,d, J=5.61Hz),
8.35(2H, d. J 5:?9@)919- 71 -

5 : Preparatlon of 2-benzyl-6-{4-(methylthio)phenyl]}-5-

phenyl-2H-pyridazin~3-one: _
Using 6-[4-(methylthio)phenyl)]-5-phenyl-2H-
pyridazin-3-one as a starting material, the procedures
of Example 51 were repeated likewise, whereby the title
10 compound was obtained in a yield of 55.3%.

Colorless needles (ethyl acetate).

Melting point: 157.3-158.4°C

Mass (m/e). 384,386 (M1).

ly-NMR (CDCe4) 6: 2.45(3H,s), 5.43(2H, s), 6.92(1H,s),
15 7.05-7.12(6H,m), 7.25-7.40(6H,m),

7.51-7.57(2H,m).
IR (KBr) cm~1: 1665,1597,1585,1493,775,711.
Example 72
Preparation of z-aéetonyl—s-(4-methoxyphenyl)-5-(4-

20 pyridyl)~-2H-pyridazin-3-one:

Using.6-(4—methoxypheny1)-5-(4-pyridyl)—2H—
pyridazin-3-one as a starting material, propargyl
chloride was treated in a similar manner as in Example
12, whereby the title compound was obtained in a yield

25 of 29.3%.



IR (KBr) cnferr]: 1664, 1601, 1582, 1562, 1510, 1417, 1219, 852,

683. Exanpl e 69 25 -
93 - Preparation of 5-(4-fluorophenyl)-6-[4- (nethylthlo)
phenyl ] -2-(2, 4-di fl uoroci nnanyl ) - 2H- pyri dazi n- 3- one: Usi ng
5-(4-fluorophenyl)-6-[4-(nmethylthio)- phenyl ] - 2H pyri dazi n- 3-one as
a starting material, the 5 procedures of Exanple 58 were repeated

i kew se, mhereby the title coqpqﬂgd was obtained in a yield of

49. 5% Col or| ess anor phous. Mass (nie) 464 (Mr). 10
[err]H-NVMR (CDC[err]) [err]: 2.46(3H,s), 5.02(2H, d, J=6.34Hz),

6.48(I H, dt,J=16. 11, 6. 59Hz), 6.74-6.85(3H m, 6. 93( 1H, s),
6.97-7. 14( 8H, Moolbrd%ss Hialline fowder RBl@%ﬁ&h %ﬁh%&Lhexane)

1664, 1554, 1502, 1273, 1232, 1094, 966, 84 Example 70 15

Preparati on of Meltdrehlperied :neBal-7-05-66d-f | uor o-

phenyl) - 6-[ 4- (net hyl t hi o) phenyl ] - 2H pyri dazi n- 3- one: Usi ng
5- (4-f | uor ophenkH-NMR [(£DAte) hid thixY (3H,s), 3.7808HWA)] - B+ (AR n- 3- one’
as a starting material, the rocedures of Exanple 58 were repeated

| i kewi se, 20 whe - 2the 478 -& ofn@sast, (?Btra|7né’d='17n1&(>4|HeF‘ﬁ rof -

67.5%
: 8.58 (2H,td,J=0.85,4.39Hz).

IR (KBr) cm‘1:'1734,1569,1510,1517,1250,1170.
Example 73
Preparation of 2-cyclopropylmethyl-6-(4-methoxy-
phenyl)-5-(4-pyridyl)-2H-pyridazin-3-one:

10 Using 6-(4-methoxyphenyl)-5-(4-pyridyl)-2H-
pyridazin-3-one as a starting material, the procedures
of Example 72 were repeated likewise, whereby the title
compound was obtained in a yield of 70.8%. ‘
Colorless needles (ethyl acetate-hgxane).

15 Melting point: 128.3-130.1°C
1g-NMR (CDC¢43) 6: 0.47-0.54(2H,m), 0.55-0.62(2H,m),

1.40-1.52(1H,m), 3.79(3H,s), 4.14(2H,d,J=7.08Hz),
6.79(2H,d,J=8.92Hz), 6.95(1H,s),
7.07(2H,dd,J=1.65,4.91Hz), 7.09(2H,d,J=8.92Hz),

20 8.58(2H,dd,J=1.65,4.91Hz).

IR (KBr) cm™1l: 1664,1610,1582,1572,1517,1254,1024,834._
Example 74
Preparation of 2-cyclopentylmethyl-6-(4-methoxy-
phenyl)-5-(4-pyridyl)-2H-pyridazin-3-one:

25 Using 6-(4-methoxyphenyl)-5-(4-pyridyl)-2H-



Col orl ess needl es (ethyl acetate-hexane). Mel ting point:

118.6-118.9[err]C - [err]HHNMR (CDClerr]) [err]: 2.46(3H,s),
5.00(2H, d, J=5.62Hz), 25 6. 44( 1H, dt, J=15. 87, 6. 59Hz) ,

6. 70(1H, d, J=16. 12Hz) , - 94 -
6.93(1H,s), 6.97-7.13(8H, m, 7.26(2H d,J=5.79Hz),

7.33(2H, d, J=8. 55Hz) . IR (KBr) cnierr]:

1669, 1605, 1575, 1509, 1492, 1095, 841, 830. _
Preparati on of 2-benzyl-6-[4- (nethylthlo)p%enyl]
phenyl - 2H- pyri dazi n- 3- one: Usi ng
6-[ 4- (et hyl t hi o) phenyl ] - 5- phenyl - 2H pyri dazi n- 3-one as .a
starting materig}ridd i Pabirgs a starting®maberiplly Thevprodsnaaised

| i kew se, whereby the title 10 conpound was obtained in a yield of
55. 3% ofCdExmipFlss T armes Hepgdatedddikswd)se, whereby Mid itniglwoi nt :
157. 3-158. 4[err] C Mass (nfe): 384,386 (Merr]).

[err] H NMR (CDCCEQ;HHC}l)nq oras ol@aﬂa(eﬂ—lis) a yigd@es)32.092(1H,s), 15
7.05-7.12(6H m, 7.25-7.40(6H m 7.51-7.57(2H, m .

IR (KBr) cner r‘}°1q16'6%5%w719£‘!§85(“!ﬁ13§1ﬁ53 Fhiloride-hexang)anp| ¢ 72
Preparat on of eton I-6 (4 net_hox nyl)-5-(4- 20

pyrldyl) oH- pyr"u‘ afzzr 119.3- 12\/'0'0@(?S

lg-NMR (Cchg) §: 1.33-1.49(2H,m), 1.52-1.64(2H,m),

Exanple 71 5

1.65-1.84 (4H,m), 2.59(1H,septet,J=7.61Hz),
3.79(3H,s), 4.22(2H,4,J=7.61Hz),
6.79(2H,d,J=8.85Hz), 6.94(1H,s),
10 7.07(2H,d4d,J=1.71,4.44Hz), 7.09(2H,d,J=8.88Hz),
8.57(2H,dd,J=1.71,4.44Hz).
IR (KBr) cm~1: 1668,1610,1601,1572,1517,1250,1180,827.
Example 75
Preparation of 2-benzyl-6-(4-methoxyphenyl)-5-(4-
is pyridyl)-2H-pyridazin-3-one:

Using 6-(4-methoxyphenyl)~5-(4-pyridyl)-2H-
pyridazin-3-one as a starting material, the procedures
of Example 72 were repeated,likewise, whereby the title
compound was obtained in a yield of 43.1%.

20 Pale yellow needles (ethyl acetate-hexane).
Melting point: 153.9-155.1°C
lH-NMR (CDCt4) 6: 3.78(3H,s), 5.42(2H,s),
6.78(2H,d,J=8.66Hz), 6.93(1H,s),
7.03(2H,d,J=5.73Hz), 7.06(2H,d,J=8.66Hz),

25 7.35-7.39(3H,m), 7.54(2H,d,J=7.07Hz),



Usi ng 6- (4- met hoxyphenyl ) -5-(4-pyridyl)-2H pyri dazi n-3-one as a

starting material, propargyl chloride was treated in a simlar
manner as in Exanple 12, whereby the title conpound was obt ai ned
inayield 25 of 29.3% -
95 - Col orl ess crystalline powder (diethyl ether-hexane).
Melting point: 68.3-70.6C [err]H—NNR (CbClerr]) [err]: 2.30(3H,s),
3.78(3H,s), 5.07(2H,s), 7(2H, d, J=8. 54Hz) , 6.98(1H,s),
7.04-7.10(4H, m, 5 8. 58( 2H, t J =0. 85, 4. 39Hz) . IR (KBr)
cmerr]: 1734, 1669, 1610, 1517, 1250, 1170. Exanple 73
Preparati on of 2.cyclopropylnethyl 6- ( 4- net hoxy- .
phenyl) - 5-(4-pyri dyl Jg. 26 (ou djaastw%mr)e 10 _ - Using
6- (4- met hoxyphenyl ) - 5- (4- pyr| yl)-2H pyri dazi n-3-one as a
starting materiI (KB mmocedusss,1601,15179f2613mlise,B26yamea..r epeat ed
i kewi se, whereby the title conpound was obtained in a yield of
70. 8% Exgaipdre 6 needl es (et hyl acetate-hexane) 15 Mel ting
point: 128.3-130.1[err]C [err] H-NVR ( r]) [err
0.47-0.54(2H m, r@&!ﬁ@fa@(%qﬁ 2- (4-methoxybenzy —{4 qw-
3.79(3FL€), 4. 14(2H d J=7. 79(2H,d, J=8. 92Hz),
6. 95( 1H, enyl) ‘5‘7(40‘?(Y2%°1¥&)J‘2F‘6’é’r&d@f1-‘|2‘)' ~PN&S( 2H, dJ=8. 92Hz) ,
Using 6-(4-methoxyphenyl)-5—(4-pyr1dyl)—2H-
pyridazin-3-one as a starting material, the procedures
of Example 72 were repeated likewise, whereby the title
‘compound was obtained in a yield of 37.2%.
10 Colorless prisms (ethyl acetate-hexahe).
Melting point: 142.6-143.3°C
lH-NMR (CDCt4) 6: 3.78(6H,s), 5.36(2H,s),
6.78(2H,d,J=8.66Hz), 6.88(2H,d,J=8.42Hz),
6.92 (1H,d,J=1.46Hz), 7.02(2H,d,J=4.64Hz),
15 7.07(2H,d,3=8.66Hz), 7.50(2H,d,J=8.42Hz),
8.56(2H,d,J=3.64Hz).
IR (KBr) cm™1l: 1665,1609,1598,1570,1514,1296,1250,1179,
1025,844,829,
Example 77
20 Preparation of 2-(4-fluorobenzyl)-6-(4-methoxy-

phenyl) -5-(4-pyridyl)-2H~-pyridazin-3-one:
Using 6-(4-methoxyphenyl)-5-~(4~pyridyl)-2H-
pyridazin-3-one as a starting material, the procedures
of Example 72 were repeated likewise, whereby the title.

25 compound was obtained in a yield of 42.2%.



20 8. 58(2Hdd, J=1. 65, 4. 91Hz) . IR (KBr) cnferr]:

1664, 1610, 1582, 1572, 1517, 1254, 1024, 834. Exampl e 74

Preparation of 2-cycl opentyl nethyl - 6- (4- met hoxy-
phenyl)-5-(4-pyridyl)-2Hpyridazin-3-one: 25 Usi ng

6- (4- met hoxyphenyl ) -5-(4-pyridyl)-2H

- 96 - pyridazin-3-one as a starting material, the procedures
of Exanple 72 were repeated |ikew se, wheggehy the title conmpound
was obtained in a yield of 32. 0% Col orl ess prisns (nethyl ene
chl ori de-hexane). 5 Melting point: 119.3-120.2[err]C

[err]H-NVR (CDd err]) [err]: 1.33-1.49(2H n), 1.52-1.64(2H M),

1. 65- 1. 84( 4H, mMcoldra¥sEHprdpingt ,(&thydlHzktate~hexane). 3. 79( 3H, s)
4.22(2H,d, J=7. 61Hz), 6. 79(2H, dJ=8. 85Hz), 6.94(1H,s), 10
7.07(2H, dd, J=1 MEL tint/ igo)intz. AB@2R-A55-2°@8Hz) ,

8.57(2H,dd, J=1..71, 4. 44Hz) - IR (KBr) cnfierr]:

1668, 1610, 1601 115'7‘32’11?15(@012506-1118-(733@1{ s), 5.38(2H&pl e 75

Preparation of 2- ben ﬁéf nethOéyepeny%) 4- 15

pyr| dy|) 2H pyr| daz| a,J=8 8 Z), ggg FigS), 6.98-7. 04(4H m),

dtart ?ﬁ}“ﬁé?@??QY')t%e%a% o Tem2) , 750 (@RAA 0-F2 Shee SRt e
likew se, whereby the tddd e 3 5-5.86Hz).
Iﬁ (KBr) cm~l: 1666,1609,1601,1572,1517,1509,1297,1253,
1226,1182;1158,1028,842,826.
Example 78

10 Preparation of 2-(4-chlorobenzyl)-6-(4-methoxy-

phenyl)-5-(4-pyridyl)-2H-pyridazin-3-one:

Using 6-(4-methoxyphenyl)-5-(4-pyridyl)-2H-
pyridazin-3-one as a stérting material, the procedures
of Example 72 were repeated likewise, whereby the title

15. dompound was obtained in é yield'of 81.2%.

Orange prisms (ethyl acetate-hexane).

Melting éoint: 175.4-176.1°C

1n-NMR (CDC¢;) §: 3.79(3H,s), 5.38(2H,s),
6.79(2H,d,J=8.90Hz), 6.93(1H,s),

20 7.03(2H,44,3=1.70,4.37Hz), 7.05(2H,d,J=8.90Hz),
7.33(2H,d,J=8.42Hz), 7.48(2H,d,J=8.42Hz),
8.56(2H,dd,J=1.70,4.37Hz).

IR (KBr) em~1l: 1665,1608,1598,1571,1517,1492,1252,1181,
- 843,827.

25 Example 79



conpound was obtained in a yield of 43.1% 20 Pal e yel | ow needl es

(et hyl acet at e- hexane). Melting point: 153.9-155.1[err]C
[err]H-NVMR (CDC[err]) [err]: 3.78(3H,s), 5.42(2H,s),

6. 78(2H, d, J=8. 66Hz), 6.93(1H, s), 7.03(2H, dJ=5. 73Hz) ,
7.06(2H,d, J=8. 66Hz), 25 7.35-7.39(3H, M, 7.54(2H,d, J=7.07Hz),

- 97 - 8.56(2H, dJ=5. 73Hz) . IR (KBr) cnierr]:

1668, 1601, 1517, 1251, 1182, 826, 761. _ ggkgnple 76 Preparation
of 2-(4-nethoxybenzyl)-6-(4-nmethoxy- 5

phenyl)-5-(4-pyridyl)-2H pyridazi n- 3- one: Usi ng

6- (4- met hoxyphenyl ) - 5- (4-pyridyl)-2H pyridazi n-3-one as a startlng

material, the procaiffitation of 22f(24AHAICH 16 MR y1§PRAL @RI
wher eby the title conpound was obtained in a yield of 37.2% 10

Col orl ess prisms (pﬁénylyuﬁnﬁm4pyﬁw&y1)-2H-pyr1dadﬂﬂ434mmep0|nt
142. 6-143. 3[err] C [err]HHNMR (CDClerr]) [err]: 3.78(6H,s),

5.36(2H,s), Using &}G%Hﬁﬁtth¥Phdﬁ&H3f5'ﬂ488@2Hﬂwll‘ﬁﬂﬁ2Ft)
6.92(1H, d, J= 146Hz§ 7.02(2H, d, J=4. 64Hz), 15

7.07(2H, d, J=8. afridaZzirs-2mel as=& @@tlng materlal the procedures
8.56(2H, d, J=3. 64Hz IR (KBr) cnjerr]
1665, 1609, 1598, 9% AKxample 72 alerss epeate llkew1se whereby the title

compound was obtained in a yield of 47.2%.

Pale yellowish-brown prisms (methanol-diethyl ether).
Melting point: 151.3-153.0°C

1p-NMR (CDCty) §: 3.78(3H,s), 5.53(2H,s),

10 6.77(2H,d,J=8.79Hz), 6.98(1H,s),
7.04(2H,d,J=8.79Hz), 7.07(2H,d,J=6.10Hz),
7.22(1H,dd4,J=1.96,8.31Hz), 7.29(2H,d,J=8.31Hz),
7.44(1H;d,J=1.96Hz), 8.59(2H,d,J=6.10Hz).

IR (KBr) cm’1:_1658,1610,1596,1517,1490,1250,1185.
15 Example 80 |
| Preparation of 6-(4-methoxyphenyl)-5-(4-pyridyl)-2-
(3-pyridy1methyl)-2H-pyridazin—346ne:
Using 6-(4-hethoxyphenyl)—5-(4-pyridyl)-2H—
pyridazin-3-one as a stérting material, the procedures

20 of Example 72 were repeated likewise, whereby the title

compound was pbtained in a yield of 55.1%.
Colorless prisms (ethyl acetate-hexane).
Melting point: 161.7-162.3°C

lg-NMR (CDCty) 6: 3.79(3H,s), 5.44(2H,s),

25 6.79(2H,d,J=8.78Hz), 6.95(1H,s),



1025, 844, 829. Exanmple 77 20 Preparation of

2- (4-fluorobenzyl)-6-(4-met hoxy- .

phenyl ) -5-(4-pyridyl)-2H pyri dazi n- 3- one: Usi ng

6- (4- met hoxyphenyl ) -5-(4-pyridyl)-2H pyri dazi n-3-one as a
starting material, the procedures of Exanple 72 were repeated

| i kewi se, whereby the title 25 conpound was obtained in a yield of
42. 2% - 98 -

: - 100 - . :
Col orl ess prisns (ethyl acetate-hexane).1 ° Mel ting point:

154. 3-155. 2[err] C - . [err]H-NWR (CDC[err]) [err]: 3.78(3H,s),
5.38(2H, s), 6. 79(2H,d, J=8. 78Hz), 6.93(1H, s),
6.98-7.04(4H m, 57.04(2H,dd,3%107%02k. 30828, 78kDp (2H,d,T=8 . 78Hz) ,

7.53(2H, dd. J=8. 54, 5. 61Hz) , 7.56(2H, d, J=5. 86Hz) . IR
(KBr) cnierr]: 1666, 76069, (16084853201537418897182R2)253,
1226, 1182, 1158, 1028, 842, 826. Exanple 78 10 _ Preparati on of
2- (4- chl or obenzyl) - 67(-#LtdHh&dyI=1.95,7.81Hz), 8.56-8.60(3H,m),
phenyl)-5-(4-pyridyl)-2H pyridazi n- 3- one: Usi ng
6- (4- met hoxyphenyl ) - 8B4k BdyFiL-35H2) - pyri dazi n-3-one as a
starting materi_al, th% pr agedur es of Exanple 72 _were repgated
li kewi s& . wher &y Rt M ¢ £665,161045458%nd 584 s 158 aitndd +ild 64 ryif@Rd of
0 | < - .
81 2% Grange pri sms 4 0ghnylo 30853, 2495530
Example 81
Preparation of 6-(4-methoxyphenyl)-5-(4-pyridyl)-2-
(4-pyridylmethyl)-2H-pyridazin-3-one:
10 Usiﬁg 6—-(4-methoxyphenyl) -5-(4-pyridyl)-2H-
| pyridazin-3-one as a starting material, the procedures
of Example 72 were repeated likewise, whereby the title
compound was obtained in a yield of 45.4%.
Colorless prisms (chloroform-hexane).
15 Melting point: 192.8-194.4°C
li-NMR (cDcty) 6: 3.79(3H,s), 5.42(2H,s),
6.79(2H,d,J=8.90Hz), 6.98(1H,s),
7.06(2H,dd,J3=1.71,4.39Hz), 7.06(2H,d,J=8.90Hz),
7.38(2H,dd,J=1.71,4.39Hz),
20 8.58(2H,dd,J=1.71,4.39Hz),
8.60(2H,dd,J=1.71,4.39Hz).
IR (KBr) cm~l: 1665,1602,1585,1516,1417,1301,1250,1174,
838,720.
Example 82

25 Preparation of 2-cinnamyl-6-(4-methoxyphenyl)-5-(4-



Mel ting point: 175.4-176.1C [err]H-NVMR (CDC[err]) [err]:
3.79(3H,s), 5.38(2H,5s), 6. 79(2H, d, J=8. 90Hz), 6.93(1H,s), 20
7.03(2H,dd, J=1.70, 4. 37Hz), 7.05(2H, d, J=8. 90Hz),

7.33(2H,d,J=8.42Hz), 7.48(2H,d, J=8.42Hz),

8. 56(2H, dd, J=1. 70, 4. 37Hz) . IR (KBr) cm

1665, 1608, 1598, 1571, 1517, 1492, 1252, 1181, o 843, 827.
25 Exanpl e 79 _ - 99 -

Pr eparati on of 2-(2,4-dichIorobenzyl)-é-&ﬁgnﬁthoxy- '

phenyl ) -5- (4-pyridyl)-2H pyri dazi n- 3- one: , . Usi ng

6- (4- met hoxyphenyl ) - 5- (4-pyridyl)-2H pyridazi n-3-one as a starting
material, the proggdyues)-2n-pyri@hzE¥aARbiel2 were repeated |ikew se,
whereby the title conpound was obtained in a yield of 47.2%

Pal e yel | owi sh-br own uglingns~((@emdaRckydhenyh -st-herpyridyl) ~2H-Mel ti ng
point: 151.3-153.0[err]C [err]H-NVR (CDC[err]) [err]: 3.78(3H,s),

5.53(2H,s), 1@yridazin-3-ofie/3E2k, etarBingHmptetia3( 1the) procedures
7.04(2H,d, J=8. 79Hz), 7.07(2H, d, J=6. 10Hz),

7.22(1H, dd, J=1 o35 Exadbilie) 727 vege2Mepedt@d3likpwise, whereby the title
7.44(1H d, J=1. 96Hz), 8.59(2H,d, J=6.10QHz). IR.&KBr) crierr]:
1658, 1680, 1596 CEFrPudoyag opteiged insa yielg gpRS-84-

Pale yellow amorphous.

1H-NMR (CDCty) §: 3.79(3H,s),
5.02(2H,dd,J=0.98,6.59Hz),
6;47(1H,td,J=5.59,15,36Hz);

10 6.77(1H,dd,J=0.98,15.86Hz), 6.79(2H,d,J=8.79Hz),
6.96(1H,s), 7.05(2H,d,J=6.11Hz),
7.09(2H,d,J=8.79Hz), 7.21-7.31(3H,m),
7.33-7.40(2H,m), 8.57(2H,d,J=6.11Hz).

IR (KBr) cm~1: 1668,1609,1516,1485,1482,1251,1178.
15 Example 83
Preparation of 6-(4-methoxyphenyl)—54(4-pyridy1)-2-
f3-pheny1propyl)-2H-pyridazin-3-oﬁe:
Using 6-(4—methoxypheny1)—5-(4-pyridy1)-ZH—
pyridazin-3-one as a starting material; the procedures

20 of Example 72 were repeated likewise, whereby the title

compound was obtained in a yield of 70.7%.

Reddish brown prisms (ethyl acetate-diethyl ether-
hexane).

Melting point: 67.7-68.3°C

25 l1g-NMR (CDC;) 6: 2.26(2H,quintet,J=7.33Hz),



Preparati on of 6-(4-nmethoxyphenyl)-5-(4-pyridyl)-2-

(3-pyridyl nethyl)-2H pyridazi n-3-one: Usi ng

6- (4- met hoxyphenyl ) -5- (4-pyridyl)-2H pyri dazi n-3-one as a
starting material, the procedures 20 of Exanple 72 were repeated

ki kew se, whereby the title conpound was obtained in a yield of
55. 1% Col orl ess prisnms (ethyl acetate hexane) . Mel ting
point: 161.7-162.3[err]C [errLHy ng CDClerr]) [err]: 3.79(3H,5s),
5.44(2H,s), 25 . 6. 79(2H,d, J=8. 78Hz), 6.95(1H, s),

- 100 - 7.04(2H,dd, J=1.71,4.39Hz), 7.06(2H,d, J=8. 78Hz),

7. 31(1H, ddd, J=0. 73, 4. 88, 7. 81Hz), 7.91(1H,td, J=1.95, 7. 81Hz),
8. 56- 8. 60( 3H, ) , 2.77(2H,t,J7=9.836a%H,d3]79(38E)., 5 IR (KBr)

cnerr]: 1665,1610,1599,1587,1574,1518,1264,1252,

1181, 1023, 839, 829, 71@..33 (2H,t,J=ExaoHz¢ ,86.79 (2H,d,J=8.PO#HEArLat i on of
6- (4- met hoxyphenyl ) - 5- (4- pyri dyl) - 2-

‘(4- pyridyl net hyl ) - ZHEpWﬂKd£ZS0'370@é(2H1d J=6.11Hz), Usi ng

6- (4- met hoxyphenyl ) -5-(4-pyridyl)-2H pyri dazi n-3-one as a
starting material, tHeO$(@edures.79Hz), 7. éﬁ‘Exéﬁﬁﬁ@ ™ swere repeated

i kewi se, whereby the title npound was obtained in a yield of

45. 4% 5 Col o3 égs(zﬁlr'ldsﬁt?s('&ﬂﬁ&tgof or m hexane) .

IR (KBr) cm™1: 1665,1608,1517,1496,1298,1252,1181.
Example 84 |
Preparation of 2-(2,4-difluofocinnamyl)-6—(4-
methoxyphenyl) -5-(4-pyridyl)-2H~pyridazin-3-one:

10 Using 6-(4-methoxyphenyl)-5-(4-pyridyl)-2H-
pyridazin-3-one as a starting material, the procedures
of Example 72 were repeated likewise, whereby the title
Cthound was obtained in a yield of 30.7%.

Colorless crystalline powder (ethyl acetate-diethyl

15 ethér).

Melting point: 55.4-56.9°C

lg-NMR (CDCty) 6: 3.79(3H,s), 5.03(2H,d,J=6.59Hz),
6.49(1H,td,J=6.59,16.03Hz), 6.73-6.88(5H,n),
6.98(1H,s), 7.02-~7.15(4H,m),

20 7.43(1H,dd,J=8.67,15.02Hz), 8.58(2H,brs).

IR (KBr) cm~l: 1668,1610,1516,1502,1297,1251,1178,965,
829.
Example 85
Preparation of 2-benzyl-5-(4-chlorophenyl)=-6-[4-

25 (methylsulfinyl)phenyl]-2H-pyridazin-3-one:



15 Melting point: 192.8-194.4[err]C [err]H-NMR (CDC[err])
Lerr]: 3.79(3H,s), 5.42(2H,s), 6. 79(2H, d, J=8. 90OHz) ,

6. 98( 1H, s), 7.06(2H,dd, J=1.71,4.39Hz), 7.06(2Hd, J=8.90Hz),
7.38(2H,dd, J=1.71,4.39Hz), 20 8.58(2H, dd, J=1. 71, 4. 39Hz) ,

8. 60(2Hdd, J=1. 71, 4. 39Hz) . IR (KBr) cnferr]:

1665, 1602, 1585, 1516, 1417, 1301, 1250, 1174, 838, 720.
Exanple 82 25 - Preparation of 2-giggnanyl - 6- (4- met hoxyphenyl ) - 5- (4-
- 101 - pyridyl)-2H pyridazi n- 3-one: Usi ng
6- (4- met hoxyphenyl ) -5-(4-pyridyl)-2H pyri dazi n-3-one as a
starting material, the procedurés of Exanple 72 were repeated

| i kewi se, whereby the-Bdnzyl-%- (4-chlotophietylds coljuai(methyl thip)el d of
29. 9% . Pal e yel | ow anor phous. [err]H-NVMR (CDC[ err])

9( 3Hphenyl ] -2H-pyridazins302n2H, (49,0 1,98 .@399kmpl) was

=6. 59, 15. 86Hz), 10 6. 77(1HddJ=0. 98, 15. 86Hz) ,
'ﬂmsgolved in dichloromgtbeneH (5 mey. 05QQ¢en gagl;ggtyt

8.
8.79Hz), 7.21-7.31(3H, 33- 7 40( 2H n}
6. IT¥&F methachloroperbenzoic acid (60%) (68 mg, .2

mmol) was added. The resulting mixture was stirred
through the night until its temperature arose to room
temperature. A saturated aqueous solution of sodium
hydrogencarbonate was added. After the resulting mix-
ture was extracted with chloroform, the extract was
10 washed with water and then dried over anhydrous sodium
sulfate. The solvent was distilled off, and the
residue so obtained was then separated and purified by
silica gel preparative chromatography [hexane/ethyl
acetate (1/2)], whereby the title compound (91.8 ng,
15 ' 88.4%) was obtained.
Colorless crystalline powder (hexane-diethyl ether)
Melting point: 143.7-144.7°C
Mass (m/e): 434,436 (MY).
1g-NMR (CDCe4) 6: 2.72(3H,s), 5.43(2H,s), 6.94(1H,s),
20 7.02(2H,4,J=8.59H2), 7.27(2H,d,J=8.30Hz2),
7.29-7.40(5H,m), 7.49-7.52(2H,m),
7.55(2H,d,J=8.54Hz) .
IR (KBr) cm™1l: 1665,1583,1494;1091,1050,1015,951,833.
Example 86

25 Preparation of 5-(4-chlorophenyl)-2-cyclopropyl-



IR (KBr) cnferr]: 1668, 1609, 1516, 1485, 1482, 1251, 1178. 15 Exanpl e 83

Preparati on of 6-(4-nethoxyphenyl)-5-(4-pyridyl)-2-

(3- phenyl propyl ) - 2H pyri dazi n- 3- one: Usi ng

6- (4- met hoxyphenyl ) -5-(4-pyridyl)-2H pyri dazi n-3-one as a
starting material, the procedures 20 of Exanple 72 were repeated
i kewi se, whereby the title conpound was obtained in a yield of
70. 7% Reddi sh brown prisns (etgék acet at e-di et hyl et her-
hexane) . Mel ting point: 67.7-68

[err]: 2.26(2H, quintet,J=7.33Hz),

- 102 - 2. 77(2H , J=7.33Hz), 3.79(3H, s), .
4-33(2H,t,J:7-33Hﬁhth@lZQG%kL@méEﬁyigﬁﬁflﬁyl)8hen¥ lEZH— Pr98hiths) -
7.01(2Hd, J=6. 11Hz), d 9 15-7.30(5H, m,
8.57(2H, d, J=6. 11Hohe: | R (KBr) cn{err]
1665, 1608, 1517, 1496, 1298, 1252, 1181. Exanpl e 84
Preparation of 2-(2, Usdngl50(éechhanppheﬁyl&-z—cyclopropylmethyl 6-
met hoxyphenyl) - 5- (4-pyri dyl ) - 2H pyri dazi n-3-one: 10 Usi ng
6- (4- met hoxyphéﬁy-l()neshmtpyponylepytht 2H-pyridazppridepenas- angtarting
starting material, the procedures of Exanple 72 were repeated
| i Kewi s mher@gyegﬁélp|ﬁpg procedures of Example 85 were repeated
' likewise, whereby the title compound was obtained in a
yield of 77.0%.
Colorless prisms (ethyl acetate-hexane).
Melting point: 152.2-152.3°C

10 Mass (m/e): 398,400 (M').

1H-NMR (CDCe;) 6: 0.48-0.62(4H,m), 1.42-1.49(1H,m),
2.73(3H,s), 4.14(2H,d,J3=7.42Hz), 6.95(1H,s),
7.05(2H,d4,J=8.40Hz), 7.29(2H,d,J=8.40Hz),
7.36(2H,d,J=8.40Hz), 7.56(2H,d,J=8.40Hz).

15 IR (KBr) cm™1: 1561,1584,1494,1317,1090,1051,838.
Example 87

Preparation of 2-cyclopropylmethyi-5-(4-fluoro-
phenyl)-6~[4-(methylsulfinyl)phenyl]-2H-pyridazin-3-
one:

20 Using 2-cyclopropylmethyl-5-(4-fluorophenyl) -6~
[4-(methy1thio)phenyl]-2H-pyridazin-3-one as a starting
material, the procedures of Example 85 were repeated
likewise, whereby the title compound was obtained in a
yvield of 72.1%.

25 Colorless prisms (ethyl acetate-hexane).

err]C 25 1H- NVR (CD err])

5



conpound was obtained in a yield of 30. 7% Col orl ess crystalline
powder (ethyl acetate-diethyl 15 et her). Mel ting point:

55.4-56.9[err] C
5.03(2H, d, J=6. 59Hz) ,
6. 73-6.88(5H, M,

[err]H-NMR (CDC[err]) [err]: 3.79(3H,s),
6.49(1H,td, J=6. 59, 16. 03Hz) ,
6.98(1H,s), 7.02-7.15(4H m, 20

7. 43(1H, dd, J=8. 67, 15. 02Hz), 8.58(2H, brs). IR (KBr) crierr]:
1668, 1610, 1516, 1502, 1297, 1251, 1178, 965, 829

Exanpl e 85

Preparation of f—&@ﬁzyl-5-(4-ch|orophenyl)-6;[4- 25

(et hyl sul finyl) phenyl]-2H pyri dazi n- 3-one:

- 103 -

2- Benzyl - 5- (4- chl or ophenyl ) - 6-[ 4- (net hyl t hi o) -

phenyl ] - 2H pyr iME&l i3 gigit(: 183 318-183239% ol ) was di ssolved in
di chl oronet hane (5 n{ferr]). Under cooling at- - 20C,

met hachl or-oper haisaoi @n/a0)i:d 38@0%M)68. 7 ng, 0.239 5 mmol ) was added.
‘The resulting m xture was-stirred through the night until its
tenperat ure ar OSBE-NMR r@nae;) &: 0.4y @Hime., A Stk A&LIbqueous

sol uti on of sodi um
resulting m x-

hydr ogencar bonat e was added. After the
3.05 (3 shas dexid (8,60 I 1t-14 28R)or S-GEHLHIFI sext ract was

10 washed with water and then dried over anhydrous sodi um

sul fat e.3 The sol vent A REoth 198t 39F2) rarfe O - 11 (2H,m) ,

7.40(2H,d,J=8.40Hz), 7.85(2H,d,J=8.20Hz).

IR (KBr) cm™1: l664,1582,1511,1220,1055,840,612.

Example 88

Preparation of 2-benzyl-5-(4-fluorophenyl)-6-[4-

10 (methylsulfinyl)phényl]FZH-pyridazin-3-one:

Using 2-benzyl-5-(4-fluorophenyl)-6-[4-

(methylthio)phenyl]-2H-pyridazin-3-one as a starting

material, the procedures of Example 85 were repeated

likewise, whereby the title compound was obtained in a

15 yield of 24.2%.

Colorless needles (ethyl acetate-hexane).

Melting point: 197.7-198.2°C

1H-NMR (CDC¢3) 6: 2.72(3H,s), 5.44(2H,s), 6.99(1H,s),

20

6.97-7.07(4H,m), 7.31-7.39(5H,m),

7.52-7.56 (4H,m) .

IR (KBr) cm™}: 1665,1511,1231,1049,954,840.

Example 89

Preparation of 5-(4~fluorophenyl)-2-(4-methoxy-

benzyl)-6-[4-(methylsulfinyl)phenyl]-2H-pyridazin=-3~-.

25 one:



resi due so obtai ned was then separated and purified by silica ge

preparative chromatography [hexane/ et hyl acetate (1/2)], whereby
the title conpound (91.8 ng, 15 88. 4% was obt ai ned.

Col orl ess crystalline powder (hexane-diethyl ether) Mel ting point:
143.7-144. 7[err] C Mass (me): 434,436 (Merr]).

[err]HHNMR (CDC[err]) [err]: 2.72(3H,s), 5.43(2H,s), 6.94(1Hs), 20
7.02(2H,d, J=8.59Hz), 7.27(2H, d, J=8. 30Hz) ; - , 7.29-7.40(5H m,
7.49-7.52(2H M, ' 7.55(2H,é,3=8.54k&). IR (KBr)
cnferr]: 1665, 1583, 1494, 1091, 1050, 1015, 951, 833. Exanple 86 25
Preparati on of 5-(4-chlorophenyl)-2-cycl opropyl - '

- 104 - Usﬁabhﬁkia—ﬁ4ubﬁbbh¢hymbPQHXM}mEEhwkkbEszﬂokd&ZIn 3-
one: Usi ng 5-(4-chl orophenyl) -2-cycl opr opyl net hyl - 6-

[ 4- (et hyl t hi o)[@rdmethy2hiy) plenyl-]328rpyaddazinadtong a5 a stamktisgi al ,
the procedures of Exanple 85 were repeated | i kewi se,, wher eby the
title conpound Waderiilai #d¢ progedures of Fﬁémﬁléf3$7WG%P repeated

Col orl ess prisns, _(ethyl acetate hexane) | ting pQint:
152. 2- 152. 3[ er.rijikevige, w Gﬁﬁefltéggcgg@oenﬁewpf)o tained in a

5 yield of.94.3%.
Colorless powder (ethyl acetate-hexane).
Melting point: 81.3-81.5°C
Mass (m/e): 448 (M%).
1H-NMR (CDCey) 6: 2.73(3H,s), 3.79(3H,s), 5.37(2H,s),

10 6.89(2H,d,J=8.54Hz), 6.92(1H,s),
6.99(2H,t,J=8.66Hz), 7.03-7.07(2H,m),
7.33(2H,d,J=8.54Hz), 7.50(2H,d,J=8.78Hz),
7.55(2H,d,J=8.54Hz) .

IR (KBr) cm~l: 1664,1512,1248,1047,840.
15 Example 90
Preparation of 2-(4-fluorobenzyl)-5-(4-fluoro-~
phenyl)-6-[4-(methylsulfinyl)phenyl]-2H-pyridazin-3-
one:
Using 2-(4—flﬁorobenzy1)-5—(4ff1uorophenyl)-6-[4-

20 (methylthio)phenyl]~2H~pyridazin-3-cne as a starting

material, the procedures of Example 85 were repeated
likewise, whereby the title compound was obtained in a
yield of 80. 6%.

Colorless needles (ethyl acetate-hexane).

25 Melting point: 198.1-198.3°C



[err]H-NVR (CDC err]) [err]: 0.48-0.62(4H ), 1.42-1.49(1H m,
2.73(3Hs), 4.14(2H,d,J=7.42Hz), 6.95(1H,s), _ .
7.05(2H,d, J=8. 40Hz), 7.29(2H,d, J=8.40Hz),

7.36(2H,d, J=8.40Hz), 7.56(2H,d, J=8.40Hz). 15 IR (KBr) cnierr]:

1661, 1584, 1494, 1317, 1090, 1051, 838. Exampl e 87

Preparation of 2-cycl opropyl net hyl -5-(4-fl uoro-

phenyl) - 6-[ 4- (met hyl sul finyl ) phenyl | - 2i4 gyki dazi n- 3- ~one: 20
Usi ng 2-cycl opropyl net hyl'-5- (4-fl uorophenyl) - 6-.

[ 4- (et hyl t hi 0) phenyl ] - 2H pyri dazi n-3-one as a starting mat eri al ,
t he procedures of Exanple 85 were repeated | i kewi se, whereby the

title conpound ypynbt@peey) i st @.73 (3K, s) Yixlad @H,&).,1%.9£23H, s),
Col orl ess prisns (ethyl acetate-hexane).

- 105 - M 191437 .[0@i (68T, m) 33.73 323 2H; de U=BCO6HzZ) , Mass (nfe):
382 (Merr]). [err]HHNMR (CDClerr]) [err]: 0.49-0.62(4H m,
1.42-1.48(1H m, 7.50-7.57(2H3m)5(3H, s), 4.14(2H,d, J=7. 42Hz),
6.96(1H,s), 5 _éHOB(ZH,t,J=8.50FE), 7.08-7.11(2H m,

7. 40( 2H, d, 1=8. ARAKBT). W1, 34,6558 1L834a)1225,1157, 1053, B8 B42n] err] :

1664, 1582, 1511, 1220,.1055, 840, 612. Exanpl e 88
Pr epar atd on ofEégﬂgﬂfVEES-(4-fluorophenyl)-6-[4-

Preparation of 2-(2,4-difluorobenzyl)-5-(4~chloro-
phenyl)-6—[4-(methylsulfinyl)phehyl]-ZH-pyridazin-3-
one:
Using 2-(2,4-difluorobenzyl)-5-(4~chlorophenyl)-
10 6-[4-(methylthio)phenyl}-~2H~-pyridazin-3-one as a start-
ing material, the procedures of Example 85 were
repeated likewise, whereby the title compound was ob-
- tained in a yield of 81.1%.
Colorless prisms (ethyl acetate-hexane).
15 Melting point: 155.6-155.7°C
Mass (m/e): 470,472 (M%) .
lH-NMR (cDCey) 6: 2.72(3H,s), 5.46(2H,s),
6.83-6.90(2H,m), 6.95(1H,s), 7.03(2H,d,J=8.59Hz),
7.29(2H,d,J=8.40Hz), 7.31(2H,d,J=8.20Hz),
20 7.50-7.52(1H,m), 7.55(2H,d,J=8.20Hz).
IR.(KBr) em~1: 1667,1604,1506,1272,1052,971,951,838.
Example 92
Preparation of 5-(4-chlorophenyl)-2-(2,4-dichloro-
benzyl)-6-[4-(methylsulfinyl)phenyl]-ZH—pyridazin-3-.

25 one:



10 (et hyl sul finyl ) phenyl]-2H pyri dazi n- 3- one: Usi ng
2- benzyl - 5- (4-fl uorophenyl)-6-[ 4-

(et hyl t hi o) phenyl ] -2H pyri dazin-3-one as a starting material, the
procedures of Exanple 85 were repeated | i kew se, whereby the title
gonpound was obtained in a 15 yield of 24.2% Col orl ess
needl es (ethyl acetate-hexane). Melting point: 197.7-198.2[err]C
[err]HNVMR (CDC[err]) [err] 2.72(3H,s), 19g44(2H,s), 6.99(1H,s),
6.97-7.07(4H m, 7.31-7.39(5H, nm, 20 7.52-7.56(4H, m.

IR (KBr) cnierr]: 1665, 1511 1231, 1049, 954, 840. Exanpl e 89

Preparation of 5-(4-fluorophenyl)-2-(4-nethoxy-

benzyl) 6- [ 4- (et hyl sidifnighl-)(akemilorophepyl) dazi(2-, 4~didhlorob e
106 y gﬂslég 5- (4k°%uo?¥p%enyﬁ) 2- (i nefﬁ§x§€§§33|) 6-

[4 (nethylthlOXpﬁ@HﬂhkﬂﬂhHﬂ&hbd@hémyi]GQH-@qradahthBH@ne as a stamteri al
t he procedures of Exanple 85 were repeated | i kewi se, whereby the

title conpound iwss meiitexiipdd ibhea procedureg olfd Exan@le3®5 were Col orl ess
Rg!gezn§§§by24g§§%§%§#$§ﬁgﬂﬁﬁse, wherebyN%LLIQ%tlglggmpgﬁng %%SSEb—
5 tained in a yield of 71.6%. |
Colorless needles (chloroform-hexane).
Melting point: 236.5-237.3°C
Mass {(m/e): 502,504 (M').
1g-NMR (CDC¢y) 6: 2.72(3H,s), 5.53(2H,s), 6.98(1H,s),

10 7.05(2H,d,J=8.55Hz), 7.24(1H,dd,J=8.30,2.03Hz),
7.27-7.34(5H,m), 7.45(1H,d,J=8.03Hz),
7.54(2H,d,J=8.79Hz) .

" IR (KBr) cm~l: 1665,1588,1492,1473,1091,1051,1016,954,
. 835,
15 Example 93
Preparation of 2-(2,4-dichlorobenzyl)-5-(4-fluoro-
phenyl)—6-[4-(methylsulfinyl)phenjl]-2H-pyridazin-3-
one: |
Using 2-(2,4-dichlorobenzyl)-5-(4-fluorophenyl) -
20 6—-[4-(methylthio)phenyl]-2H-pyridazin-3-one as a start-
ing material, the procedures of Example 85 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 86.5%.

Colorless needles (ethyl acetate-hexane).

25 Melting point: 214.4-214.5°C



[err]H-NVMR (CDC[err]) [err]: 2.73(3H,s), 3.79(3H,s), 5.37(2H,s), 10

6. 89(2H, d, J=8. 54Hz), 6.92(1H, s), 6. 99(2H,t, J=8.66Hz) ,
7.03-7.07(2H, m, 7.33(2H, d, J=8. 54Hz), 7.50(2H, dJ=8. 78Hz),
7.55(2H, d, J=8. 54Hz) . IR (KBr) cnierr]: 1664, 1512, 1248, 1047, 840.

15 Exampl e 90 Preparati on of

2- (4-fluorobenzyl)-5-(4-fl uoro-

phenyl)-6-[4-(nethy|sulfinyI)phenyI]-ZH—Rp I dazi n- 3- one:

Usi ng 2-(4-fluorobenzyl)-5-(4-fl uoropheny %-6-[4- 20

(et hyl t hi o) phenyl ] - 2H pyri dazi n-3-one as a starting material, the
procedures of Exanple 85 were repeated =~ i kewi se, whereby the title
conpound was oBminmed (iobca;) s: 2.7108k8le) ,0f5.80.@%,s), 6.98 (18Il ess
needl es (ethyl acetate-hexane). 25 Melting point: 198.1-198.3[err]C

- 107 - [ &r.ooH7NVR (@BDa) er 7). R2Far B (48, B3(3H, s), 5.39(2H, s),

6. 94( 1H, s), 6.94-7.08(6H m, 7.32(2H,d, J=8.06Hz),
7.50-7.57(2H m. 7 . 44 (1HRA( EB1). 9SHzer,r 7. 54 (2H,d,J=8.05Hz) .

1665, 1511, 1225, 1157, 1051, 830, 842. 5 Exanpl e 91

Preparation of IR (RKBr)dicm udr 3166825005 1235R047¢840,609.
phenyl)Eg-[4-(g§é£33f§ﬂéainyI)phenyI]-ZFprridazin-3- :
Preparation of 5-(4-chlorophenyl)-6-[4-(methyl-
sulfinyl)phenyl]-2-(3-pyridylmethyl)-2H-pyridazin-3-
one: '
Using 5-(4-chlorophenyl)-6~[4~(methylthio)-

10 phenyl]-2-(3-pyridylmethyl)-2H~-pyridazin-3-one as a
starting material, the procedures of Example 85 were
repeated likewise, whereby the title compound was ob-
tained in a vield of 98.5%.

Colorless prisms (ethyl acetate-hexane).

15 Melting point: 154.6-154.7 °C
Mass (m/e): 435,437 (M').
1H-NMR (CDCe;) §: 2.74(3H,s), 5.45(2H,s), 6.96(1H;s),

7.03(2H,d,J=8.59Hz), 7.23-7.34(5H,m),
7.57(2H,d,J=8;40Hz), 7.89(1H,tt,J=7.81,1.95Hz),

20 8.58(1H,dd,J=4.88,1.66Hz), 8.79(1H,d,J=1.56Hz).
IR (KBr) cm~1: 1664,1584,1494,1090,1050,837.

Example 95
Preparation of 5-(4~fluorophenyl)-6-[4-(methyl-
sulfinyl)phenyl]~2-(4-pyridylmethyl)-2H~pyridazin-3-

25 one:



one: Usi ng 2-(2, 4-difluorobenzyl)-5-(4-chlorophenyl)- 10
6-[ 4- (met hyl t hi o) phenyl ] - 2H pyri dazi n-3-one as a start- . ing
material, the procedures of Exanple 85 were repeated |i kew se,
wher eby the title conpound was ob- tained in a yield of 81.1%
Colorl ess prisns (ethyl acetate-hexane). 15 Mel ting point:

155. 6- 155. 7[err] C Mass (nfe): 470,472 (M) [err]H—NNR
(CDCerr]) [err]: 2.72(3H,s), 5.46(2Hs), 1309 - 6. 83-6.90(2H, m,
6.95(1H,s), 7.03(2H,d, J=8.59Hz), 7. 29(2H d, J=8. 40Ft)
7.31(2H,dJ=8. 20Hz), 20 7.50-7.52(1H m, 7. 55(2H d, J=8. 20%&).
IR (KBr) cnierr]: 1667, 1604, 1506, 1272, 1052, 971, 951, 838. Exanpl e 92
Preparati on of 5-(4- tiexophkdrHEludrophéngilghkbefa~(methylthio) -
benzyl)-6-[4- (nmet hyl sul finyl)phenyl]-2H pyridazin-3- 25 one:

- 108 - phenyl]-2- (@s@ﬂgiﬁyﬂme¢hwdocﬁﬁenyrﬂdQZQZ-A-@mehB@rebenzyl)-
6- [ 4- (et hyl t hi o) phenyl ] - ZFprrldaZ|n 3-one as a start-

ng
material, the Ftecddndes rE?énpﬁ@GBPrW@ﬁéureS of Expppds: 8§ MPK@Mnse
wher eby the title caonpound was ob- tained in a yield of 71.6%
Col orl ess needmﬁPq%ﬂﬂ4M¥%W%ﬁ¥ﬁhx&Wéfeby the title compound was ob-

5 tained. The title compound was then converted into its
methanesulfonate (yield: 88.1%). |
Colorless needles (methanol-diethyl ether).
Melting point: 212.8-218.5°C (decomposed)
lH-NMR (CDCe3~CD;0D) §: 2.45(3H,s), 2.69(3H,s),

10 5.73(2H,s), 7.06(1H,s), 7.08(2H,d,J=8.77Hz),
7.14(4H,s), 7.25(2H,dd,J3=8.79,5.12Hz),
8.05(2H,d,J=6.10Hz), 8.82(2H,d,J=6.83Hz).

IR (KBr) em~1: 1664,1601,1510,1210,1192,1050,843.
Example 96 '

15- Preparation of 2~(2,4~difluorocinnamyl)-5-(4-fluoro-
phenyl)-6-[4-(methylsulfinyl)phenyl]-2H-pyridazin~-3-
one:

Using 2-(2,4-difluorocinnamyl)-5-(4~fluoro~
phenyl)-6-[4-(methylthio)phenyl]-2H-pyridazin-3-one as

20 a starting material, the procedures of Example 85 were

repeated likewise, whereby the title compound was ob-
tained in a yield of 58.1%.

Colorless amorphous.

1H-NMR (CDCt3-CD;0D) §: 2.72(3H,s),

" 25 5.03(2H,d,J=6.59Hz), 6.49(1H,dt,J=15.87,6.65Hz),



Mel ting point: 236.5-237.3[err]C Mass (me): 502,504 (Merr]).
[err] HNMR (CDC[err]) 6: 2.72(3Hs), 5.53(2H,s), 6.98(1H,s), 10
7.05(2H, d, J=8. 55Hz), 7. 24( 1H, dd, J=8. 30, 2. 03Hz), -

7.27-7.34(5H, m, 7.45(1H, d, J=8.03Hz), 7.54(2H,d, J=8. 79Hz) .
LR (KBr) cnferr]: 1665, 1588, 1492, 1473, 1091, 1051, 1016, 954,

835. 15 Exanpl e 93 Preparati on of

2- (2, 4-di chl orobenzyl )-5-(4-fl uoro-

phenyl ) - 6- [ 4- (et hyl sul finyl ) phenyl ] - 25 gyt dazi n- 3- one:
Usi ng 2-(2, 4-di chl orobenzyl)-5-(4-fluorophenyl)- 20

6-[ 4- (nmet hyl t hi o) phenyl ] - 2H pyri dazi n-3-one as a start- I ng
material, the proced g3 r n ykew se,
wher eby the title colrgpgﬁ,rgwas Iﬁ)lﬂg o %(QH S)' c? |9r?_g 3?2‘?? of) 86. 5%

Col orl ess needl es (ethyds @Qetda,b&ah@mq),- 7.3‘5(1H,dd\/51_=t1151®19® A2Hz) ,
214. 4-214.5[err]C - 109 -

[ err] H NWVR (CDC[erH)?[EBWZH'dzdezhuﬂm" 5.53(2H,s), 6.98(1H, s),

6.99-7.12(4H m, 7.22- 31(4H n, 7.44(1H,d, J=1. 95Hz),
7.54(2H, dJ=8. 05Hk)(KBr) cm~ IING(%Br5)020m274 12689, , 106D, 92555819047 840, 609.'
Exanpl e 94

5 Example 97

Preparation of 2-benzyl-54(4—chloropheny1)-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one:
2~Benzyl-5-(4~chlorophenyl)-6~[4-(methylthio) -
‘phenyl]~-2H-pyridazin-3-one (159.2 mg, 0.380 mmol) and
10 sodium periodate (325.2 mg, 1.402 mmol) were dissolved
in a mixed solvent of acetone (40 mf)-water (20 m¢)-
chloroform (5 m¢). Under ice cooling, osmium
tetraoxide/tert-butanol (1 g/25 m¢) (0.24 mi) was
added, and the mixture was stirred through the night
15 until its temperature arose to room temperature. The
reaction mixture was concentrated, and the residue was
extracted with chloroform. The extract was dried over
anhydrous sodium sulfate and then concentrated. The
residue was separated and purified by silica gel prepa-
20 rative chromatography [hexane/ethyl acetate (1/1)],
whereby the title compound (151.1 mg, 88.2%) was ob-
tained.
Colorless crystalline powder (ethyl aéetate-hexane)
Melting point: 103.2-105.7°C

25 Mass (m/e): 450,452 (M').



Preparati on of 5-(4-chlorophenyl)-6-[4-(nethyl -

sul finyl)phenyl]-2-(3-pyridyl nethyl)-2H pyri dazi n- 3- . one:
Usi ng 5-(4-chl orophenyl)-6-[4-(nethylthio)- 10 :

- phenyl ]-2-(3-pyridyl nethyl)-2H pyridazi n-3-one as a starting
rmaterial, the procedures of Exanple 85 were repeated |ikew se,
whereby the title conpound was ob- tained in a yield of 98.5%
Col orl ess prisns (ethyl acetate-hexane). 5_ Mel ting point:
154.6-154.7 [err]C Mass (ne): , 437 (MH). “[err] H NWR
(cbClerr]) [err]: 2.74(3H,s), 5.45(2H,s), 6.96(1H, s),
7.03(2H,d, J=8.59Hz), 7.23-7.34(5H m, C 7.57(2H, dJ=8. 40Hz) ,
7.89(1H tt, J= 7181111@1195(1@0: -2850p) s5: 3.06 @)L Held3IA, 66Hz) ,
8.79(1H, d, J=1. 56Hz) . 3SR crr[%rr ) Sl
1664, 1584, 1494, 1090, .35 @3,s), 7. 01(2}E>daup48e595Iz), Preparation
of 5-(4-fluorophenyl)-6-[4-(nethyl-
sul fi nyl)phenyl ] -2- (4 @QGWI@V@H@AI@%@W-B@&Z’T r4~1€(5H,zB ' one:

- 110 - n (4-fl uorophen 6- met hyl t hi o) -
phenyl ] - 2- (4- pyri dyl ret4®m1?- 5ﬁﬂé‘&nﬂfl)c}az" r$432<§3né’yé25'8a7[9Hz starting

mat eri al t he procedures Exa | e 85 we repeated |i kew se
wherebyfthe {i 'torg &ﬁﬁ) Q'fl ,1316, 1153 1091,951. P ;

Example 98
Preparation of 5-(4-chlorophenyl)=-6-{4-(methyl-
sulfonyl)phenyl ]-2H~-pyridazin-3-one:
Using 5-(4-chlorophenyl)-6-[4-(methylthio)-

10 phenyl]-2H-pyridazin-3-one as a starting material, the
procedures of Example 97 were repeated likewise,
whereby the title compound was obtained in a yield of
60.9%.

Colorless prisms (methylene chloride-methanol—hexane).

15 Melting poinﬁ: 254.0~254.7°C
Mass (m/e): 360,362 (M').
1H—NMR (cDC¢3) §: 3.07(3H,s), 7.02(1H,s),

7.06(2H,d4,J=8.55Hz), 7.33(2H,d,J=8.55Hz),
7.42(2H,4,J=8.55Hz), 7.86(2H,d,J=8.55Hz),

20 12.40(1H,brs). |
IR (KBr) cm~1l: 1661,1587,1316,1153,1095.'

Example 99
Preparation of 5-(4~chlorophenyl)-2-cyclopropyl-
methyl-6-[4~(methylsulfonyl)phenyl]-2H-pyridazin-3-

25 one:



5 tained. The title conpound was then converted into its

nmet hanesul fonate (yield: 88.1%. Col orl ess needl es

(et hanol - di et hyl ether). Melting point: 212.8-218.5[err]C
(deconposed) [err]H-NVMR (CDC[err]-CD[err]QOD) [err]: 2.45(3H, s),
2.69(3H,s), 10 5.73(2H,s), 7.06(1H,s), 7.08(2H,d, J=8.77Hz),
7.14(4H,s), 7.25(2H, dd, J=8.79,5.12Hz), 8. 05(2H, d, J=6. 10Hz) ,
8.82(2H,d, J=6. 83Hz) . | R (KBr) _cpgsrc]:

1664, 1601, 1510, 1210, 1192, 1050, 843. Example 96 15

Preparation of 2-(2,4- d|fluor00|nnanyl) 5-(4-fluoro-

phenyl ) - 6-[ 4- (et hyl sul fi nyl ) phenyl ] - 2H pyridazi n-3- | one:
Usi ng 2-(2, 4-di fl uor osiingasyl(t~chlérbbhengl) -2-cyclopropylmethyl-6-

phenyl ) -6-[ 4- (net hyl t hi o) phenyl ] - 2H pyri dazi n-3-one as 20 a starting
material, the [doqeeshydthiofparplyd)83Hmpyeidazin-3-onepasat adskakbinge,
wher eby the title conpound was ob- tained in a yield of 58.1%
Col orl ess anorpﬁ@@@lal the PrP§ﬁﬂPHeHNRf(€E€PElP]9@DV§FP]GBPGF§Pﬂ]
2.72(3H, s), (2H,d, J=6. 59Hz), 6.49(1H, dt, J=15.87, 6. 65Hz),

6. 77-6: 85(3H, n}lk@Wg§@1HW?fre§y9§h¢ IGFAﬁ ﬁPmpound was obtalned in a

7.35(2H,d, J=8. 3Q (L4, dd, J=15. 01, 8. 42Hz) ,
7.56(2H2d, J=8. éEéF- £ 30068

Colorless needles (ethyl acetate-hexane).

Melting point: 139.7-139.8°C

Mass (m/e): 414,416 (M').

1u-NMR (CDCt3) 6: 0.49-0.63(4H,m), 1.41-1.49(1H,m),

10 3.06(3H,s), 4.14(2H,4,J=7.22Hz), 6.96(1H,s),
7.05(2H,d,J=8.59Hz), 7.31(2H,d,J3=8.59Hz),
7.41(2H,d,J=8.59Hz), 7.86(2H,d,J=8.59Hz).

IR (KBr)‘ cm~1: 1664,1584,1313,1303,1151.
Example 100
15 Preparétion of 2-cyclopropylmethyl-5~(4-fluoro-
phenyl)-6-[4-(methylsulfonyl)phenyl]-2H-pyridazin-3-
one: '
Using 2-cyclopropylmethyl-5-(4-fluorophenyl)-6-
[4-(méthylthio)phenyl]-2H—pyridazin—3—one as a starting
20 material, the procedures of Example 97 were repeated
likewise, whereby the title compound was obtained in a
yield of 87.1%.
Colorless prisms (ethyl acetate-~hexane).
Melting point: 123.8-123.9°C

25 Mass (m/e): 398 (MT).



IR (KBr) cnierr]: 1665, 1502, 1274, 1230, 1050, 966, 841. 5 Exampl e 97
Preparation of 2-benzyl-5-(4-chl orophenyl)-6-[4- _

(et hyl sul fonyl ) phenyl ] - 2H pyri dazi n- 3- one:

2- Benzyl - 5- (4- chl or ophenyl ) - 6- [ 4- (et hyl t hi 0) -

phenyl | - 2H pyri dazi n-3-one (159.2 ng, 0.380 mmol) and 10 sodi um
periodate (325.2 ng, 1.402 mmol) were dissol ved in a mxed sol vent
of acetone (40 nferr])-water (20 nferr]l)y4, - chloroform (5 nferr]).
Under ice cooling, osmum tetraoxide/tert-butanol (1 g/25 nferr])
(0.24 nferr]) was added, and the m xture was stirred through the
ni ght 15 until its tenperature arose to roomtenperature. The

reaction nixtuldg-waRr qencel) rat ed.4snd dan,a9i,dus 4439 . 48 (1H,m) Xt racted
with chloroform The extraCt was dried over anhydr ous sodi um

sul fate and then congews(3He&) ,The 14 (2H,d,J=7cdRHE , W8S os¢pdN, 8)ed and

purified by silica gel prepa- 20 rative chromat ography [ hexane/ et hyl

acetate (1/1)], 7 .03 (BHe te Oy 8t. BOHEZ) t, | & .08rFedAd2HIB),1 ny, 88.2% was
ob- t ai ned. Col orl ess crystalline powder (ethyl

acet at e- hexane) 7.40(RH, ¢, Ag8p diOHiz) , 10383 (28547 =8r PCHZ25 Mass

(me): 450,452 (Merr]). - . - 112

» 20 457 ) [(RERVR ey a6 &50n APEE) LR8P 1153, 8643A52) 613 -43( 2, o)

6. 95(1H,s), 7. x(a%lg,lcéJi%.J_SQHz) : _

Preparation of 2-benzyl-5-(4-fluorophenyl)-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazin-3-one:
Using 2-benzyl-5-(4-fluorophenyl)-6-[4-

10 (methylthio)phenyl]~2H-pyridazin-3-one as a starting
material, the procedures of Example 97 were repeated
likewise, whereby the title compound was obtained in a
yield of 99.0%. :

Pale yellow needles (ethyl acetate-hexane).

15 Melting point: 187.6-188.0°C |

lH-NMR (CDCt;) 6: 3.05(3H,s), 5.43(2H,s), 6.95(1H,s),
7.01-7.07(4H,m), 7.33-7.40(5H,m),
7.53(2H,dd,J=7.69,1.83Hz), 7.84(2H,d,J=8.55Hz).

IR (KBr) em~1; 1668,1595,1582,1510,1313,1154,955,849,

20 779.
Exanmple 102
| Preparation of 5-(4-fluorophenyl)-2-(4-methoxy-
benzyl)-6-(4-(methylsulfonyl)phenyl]-2H-pyridazin-3-

one:

25 Using 5~ (4~fluorophenyl)-2-(4-methoxybenzyl) -6~



7.30(2H, d, J=8. 59Hz), 7.33-7.41(5H, 1), 7.49-7.55(2H, m,

7.84(2H,d, J=8. 79Hz) . 5 IR (KBr) cnierr]: 1668, 1316, 1153, 1091, 951
Exanpl e 98 Preparation of 5-(4-chlorophenyl)-6-[4-(nethyl-

sul fonyl ) phenyl ] - 2H pyri dazi n- 3- one: Usi ng _

5- (4-chl orophenyl)-6-[4-(nmethylthio)- 10 phenyl ] - 2H pyri dazi n- 3- one
as a starting material, the "~ procedures of Exanple 97 were repeated
i kew se, whereby the title CQUHQ%”Q was obtained in a yield of

60. 9% Col orl ess prisns (nethyl éné chl ori de-net hanol - hexane). 15
Mel ting point: 254.0-254.7[err]C Mass (nmfe): 360,362 (M+).

[err]H-NVR (CDC[err]) [err]: 3.07(3H,s), 7.02(1H, s),

7.06( 2H, d, J=8. §9¥(methydthdld)bhtn¥195438)-pyridazin-3-one as a starting
7.42(2H. d, J=8. 55Hz), 7.86(2H, d, J=8. 55Hz), 20 o 12. 40( 1H, brs).

| R (KBr) cniermjatekial ,13he Piboeliir®s] @FS5 Example 97 Weaeplrep@@dted
Preparation of 5-(4-chlorophenyl)-2-cycl opropyl - )
met hyl - 6- [ 4- ( métikgwsiige o nieysiynydihie il icmpionnn@ wazs obtained dmea
- 113 - Usi ng 5-(4-chl orophenyl) - 2-cycl opr opyl net hyl - 6-
yield of 99.0%.
5 Colorless amorphous.
Mass (m/e): 464 (M').
1ﬁ-NMR (cDcty) §: 3.05(3H,s), 3.80(3H,s), 5.37(2H,s),
6.89(2H,d,J=8.01Hz), 6.93(1H,s), 7.01-7.05(4H,m),
7.36(2H,d,J=8.20Hz), 7.48(2H,d,J=8.01Hz),
10 7.83(2H,d,J=8.01Hz).
IR (KBr) cm™1: 1668,1512;1315,1248,1153,842.
Example 103 |
Preparation of 2-(2,4-difluorobenz§l)-5-(4-
chlorophenyl)-6~[4-(methylsulfonyl)phenyl]-2H~-
15 pyridazin-3-one: |
Using 2-(2,4-difluorobenzyl)—5-(4-chlorophenyl)-
6~[4-(methylthio)phenyl]-2H~pyridazin-3-one as a start-
ing material, the procedures of Example 97 were
repeated likewise, whereby the title compound was ob-
20 tained in a yield of 94.5%.
Colorless needles (ethyl acetate-hexane).
Melting point: 173.8-173.9°C |
Mass (m/e): 486,488 (M').
lp-NMR (cDCe4) 6: 3.05(3H,s), 5.46(2H,s),

25 6.83-6.90(2H,m), 6.96(1H,s), 7.03(2H,d,J=8.40Hz),



[ 4- (et hyl t hi 0) phenyl ] - 2Hpyri dazi n-3-one as a starting mat eri al ,

the procedures of Exanple 97 were repeated | i kewi se, whereby the
title conpound was obtained in a 5 yield of 20.6% Col orl ess
needl es (ethyl acetate-hexane). Melting point: 139.7-139.8[err]C
Mass (me): 414,416 (Merr]). [err]H-NVMR (CDC[err]) [err]:
0.49-0.63(4H, m, 1.41-1.49(1H m, 10 3.06(3H, s),

4.14(2H,d, J=7.22Hz), 6.96(1H,s), - - 7.05(2H, d, J=8. 59Hz) ,
7.31(2H. d. J=8. 59Hz) . 7.3113R, 3, 3=8. 59t .

7.86(2H, d, J=8. 59Hz) . IR (KBr) cnierr]: 1664, 1584, 1313, 1303, 1151.
Exanpl e 100" 15 Preparation of 2-cycl opropyl net hyl -5-(4-fl uoro-

phenyl) - 6- [ 4- (net hyl sufhqny, apbesykbuzlh, pyL B8qzana3g=8. 20Hz) , one:
Usi ng 2-cycl opropyl net hyl - 5- (4-f | uor ophenyl) - 6-

[ 4- (et hyl t hi 0) phenyl7].48H7pBri(dHz M), 37084 (aH,d,3+=aL RDHg) .20 mat eri al ,
the procedures of Exanple 97 were repeated | i kewi se, whereby the
title conmpoundIRadKBavaicwed :i 3648,1507,131¢|aR§301083,9F2,837.
Col orl ess prisns (ethyl acetate-hexane). Mel ting point:
123. 8-123. 9[ er EFEWPAS 104 \pss (me): 398 (Merr]).

114 5 Preparation of S5~(4-~-chlorophenyl)-2-(2,4-dichloro-

benzyl)-6—[4-(methylsulfonyl)phenyl]-ZH-pyridazin-S-
one:
Using 5-(4-chlorophenyl)-2-(2,4~dichlorobenzyl)~
6-[4-(methylthio)phenyl]~-2H~-pyridazin-3-one as a start-
10 ing material, the procedures of Exampie 97 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 53.3%.
Colorless scales (chloroform-hexane).
Melting point: 232.7-234.5°C
15 Mass (m/e): 518,520 (M').
lH-NMR (CDCey) §: 3.05(3H,s), 5.54(2H,s), 6.99(1H,s),
7.03(2H,d,J=8.30Hz), 7.25(1H,dd,J=8.30,2.12Hz),
7.28-7.40(5H,m), 7.45(1H,d,J=2.12Hz),
7.83(2H,d,J=8.30Hz).
20 IR (KBr) cm™1: 1665,1324,1314,1158,1093;
Example 105 |
Preparation of 2-(2,4-dichlorobenzyl)-5-(4-fluoro-
phenyl)~6-{4~-(methylsulfonyl)phenyl]-2H-pyridazin-3-
one:

25 Using 2-(2,4-dichlorobenzyl)-5-(4~fluorophenyl)-



[err]HNWR (CDC[err]) [err]: 0.48-0.63(4H m, 1.42-1.48(1H m,
3.05(3H,s), 4.14(2H,d, J=7.42Hz), 6.96(1H, s),
7.03(2H

,t,J=8.50Hz), 7.08-7.11(2H m, 7.40(2H, d, J=8. 40Hz) ,
7.85(2H, d, J=8. 20Hz) . 5 IR (KBr) cnfierr]:
1664, 1511, 1316, 1229, 1153, 954, 852, 613. Exanpl e 101
Preparation of 2-benzyl-5-(4-fluorophenyl)-6-[4-
(nethylsquonyI)phenyI]-ZFprridazin-3;oqg5 - Usi ng
2- benzyl - 5- (4-f | uorophenyl )-6-[4- 10 '
(et hyl t hi o) phenyl ] -2H- pyri dazin-3-one as a starting material, the
procedures of Exanple 97 were repeated | i kew se, whereby the title

conpound was oly-gigiqehdthyd thio) phenylilehe-8kr38a8¥n-3-one as Bakeayell ow
needl es (ethylhtgetate-hexane).p 15y : NgPting poi nt: 187.6-188.0C

[err] H NVR ( CDGlrey miajterdiai],: thel pirddesiures. 43( EHampl e6 995 (vkides) ,

7.01-7.07(4H, m, 7.33-7.40(5H m, 7.53(2H, dd, J=7. 69, 1. 83Hz),
7.84(2H, d, J=8. sigeated likewisleR @kBrebynither kitle compound was ob-

1668, 1595, 1582, 1510, 1313, 1154, 955, 849, 20 779.

Exanpl e 102  tained in pr ¢id&dsk iodh 18f 3%-( 4- f | uor ophenyl ) - 2- (4- net hoxy-
benzyl) - 6-[ 4- (net.hyl_sul f onyl) phenyl ] -2H pyri dazi n- 3- one: 25
Using 5 4-flu %-ﬂ?ﬁéﬁﬁﬁeﬂ REptpte-hexane) L
- 115 -

Melting point: 211.8-212.2°C
1H-NMR (CDC¢;) 6: 3.04(3H,s), 5.54(2H,s), 6.99(1H,s),
7.01-7.11(4H,m), 7.23-7.35(5H,m),
7.45(1H,d,J=2.20Hz), 7.82(2H,d,J=6.59Hz).
10 IR (KBr) cm™}: 1669,1590,1510,1314,1236,1156,954,842,
554,
Example 106
Preparation of 5-(4~-chlorophenyl)-6-[4-(methyl-
sulfonyl)phenyl]—z-(3-pyridylmethyl)-2H-pyridaziﬁ-3-
15 one: |
Using 5-(4-chlorophenyl)-6~[4~(methylthio)-
phenyl]-2-(3-pyridylmethyl)-2H-pyridazin-3-one as a
starting material, the procedures of Examéle 97 were'
repeated likewise, whereby the title compound was ob-
20 tained in a yield of 57.5%.
Colorless crystalline powder (ethyl acetate—héxane)
Melting point: 248.6-248.1fc
Mass (m/e): 451 (M%).
1g-NMR (CDCZ,) §: 3.08(3H,s), 5.37(2H,s), 6.98(1H,s),

25 7.03(2H,d,J=8.40Hz), 7.30-7.33(1H,m),



[4-(nethy|thid)phenyl]-2k+pyridazin-3-one as a starting mat eri al ,

t.he procedures of Exanple 97 were repeated | i kewi se, whereby the
title conpound was obtained in a yield of 99.0% 5 Col orl ess
anor phous. Mass (nfe): 464 (Merr]). [ err] H NWVR

~CDCferr]) [err]: 3.05(3H,s), 3.80(3H,s), 5.37(2H, s),

6. 89(2H,d, J=8.01Hz), 6.93(1H,s), 7.01-7. 05(4H|ﬂ,

7.36(2H,d, J=8.20Hz), 7.48(2H,d, J=8.01Hz) 1

7.83(2H, d, J=8. 01Hz) . IR (KBr) c%{ Srr] -

1668, 1512, 1315, 1248, 1153, 842. Exanpl e 103 ~ Preparation
of 2-(2,4-difluorobenzyl)-5-(4- T

chl orophenyl ) - 6- [ 4- ( Agtadylosuld, ol upReny! 17, %U11H15 J=7.81HzY, i dazi n- 3-one:
Usi ng 2- (2, 4-di fl uorobenzyl )- 5- (4-chl of ophenyl’)

6- [ 4- (et hyl t hi o) pherw.lge (24, wmﬂamomrﬁ ,018€ 139 28, 9, 3=l6-, 44Hz) , ing
material, the procedures of Exanple 97 were repeated |ikew se,
whereby the title copad(dHya .ob- 20 tained in a yield of 94.5%
Col orl ess needl es (et hyl acetate-hexane). Mel ting point:

173. 8- 173. 9[ er {JRC (KBr) cm™“hd$ 64nldp5,4894,4482 78153 ,1091. [err] H NWMR
(cbCerr]) [err]: 3.05(3H's), 5.46(2Hs), 25 6. 83-6.90(2H, m,
6.96(1H>), 7. e 1. 40Hz) :

Preparation of 5-(4—f1uorophenyl)—é—[4-(methyl-
sulfonyl)phenyl]-z-(4-pyridy1methy1)-2H—pyridazin-3-
one:

Using 5-(4-fluorophenyl)-6-[4-(methylthio)-

10 phenyl]-2-(4—pyridylmethy1)-2H-pyridazin-3-one-as a
starting material, the procedures of Example 97 were
repeated likewise, whereby the title compound was ob-
tained in a yieid of 89.1%.

Pale yellow prisms (ethyl acetate-hexane)
15 Melting point: 253.3-254.5%:
Mass (m/e): 435 (M%).
lH-NMR (CDCty) $: 3.05(3H,s), 5.42(2H,d,J=4.15Hz),
7.00(1H,s), 7.03-7.10(4H,m), 7.35-7.38(4H,m),
7.85(2H,d,J=8.30Hz), 8.61(2H,d,J=5.81Hz).
20 IR (KBr) cm™1: 1666,1602,1582,1511,1315,1237,1154,944,
| 848.
Example 108
Preparation of 5-(4-chlorophenyl)-6-~[4~(methyl-
sulfonyl)phenyl]-z-(3—phenylpropy1)-2H—pyridaiin-3-

25 one:



- 116 -

wher eby the title conpound was ob-

 7.31(2H, d, J=8. 40Hz), 7.35(2H, d, J=8. 20Hz) ,

7.48-7.54(1H, m, 7.84(2H,d, J=8. 20%&) - IR (KBr) cnierr]:
1668, 1507, 1316, 1153, 1093, 972, 837. Exanple 104 5
Preparation of 5-(4- chlorophenyl) 2- (2, 4-di chl oro-
henzyl ) - 6-[ 4- (et hyl sul f onyl ) phenyl ] - 2H pyri dazi n- 3- one:
Usi ng 5-(4-chl orophenyl)-2-(2, 4-di chl or obenzyl) -
6- [ 4- (et hyl t hi o) phenyl ] - 2H pyri dazi n- 3mg$§ as a start- 10 I ng
" material, the procedures of Exanple 97 repeated 1ikew se,

Col orl ess scal es (chloroforn}hexane) " Melting point:

232.7-234.5[err]C 1%ai

(cDC{err]) [err]: 305(3|3 554(2Hs) 699/
7.03(2H, d, J= 83¥Héﬂyl'122%59P f&ﬁ%dﬁ@l%-b%ﬁ@&rldaZLn- -one as a

7.28-7. 40(5H

20

Using 2

7.45(1H, d,

tained in a yield of 53. 3%)

dHopheh$12@ - (1[Mt)(methy1thlo)[-er r]H NVR

83(2H, d, J=8. 30Hz) .

| R ( KBrgtatiatg hﬂatk&ﬁi]],SZ:ﬁhelMch&&'eg)Qﬁ Example 97Exfmf[§ e 105
Preparation of 2-(2,4-dichlorobenzyl)-5-(4-fluoro-

phenyl) 6- [ 4- (nespredtsad flokewisean piHexaiyp johied &4itd-e3 compound was aofre:
(2 4- dlchlorobenzyl)-5 (4-fl uorophenyl) -

10

15

20

25

tained in a yield of 72.5%.
Colorless crystalline powder (ethyl acetate-hexane)
Melting point: 70.2-71.6°C

Mass (m/e): 478,480 (M').

- lg-NMR (CDCt4) 6: 2.26(2H,q,J=7.45Hz),

2,77(2H,t,J=7.45Hz), 3.06(3H,s),
4.34(2H,t,J=7.45Hz), 6.91(1H,s),
7.02(2H,4,J=8.79Hz), 7.14-7.33(7H,m),
7.38(2H,d,J=8.54Hz), 7.85(2H,d,J=8.54Hz).
IR (KBr) cm~l: 1664,1584,1494,1314,1152,1091,835,540.
Example 10§ _
Preparation_of 2-benzyl-6-[4-(methylsulfonyl) -
phenyl ]-5-phenyl-2H~-pyridazin-3-one:

Using 2-benzyl-6-[4-(methylthio)phenyl)]-5-phenyl-
2H-pyridazin-3-one as a starting material, the proce-
dures of Example 97 were repeated likewise, whereby the
title compound was obtained in a yield of 72.4%.
Colorless needles (chloroform-hexane)

Melting point: 211.0-212.0°C
Mass (m/e): 416,418 (M*).

1H-NMR (CDCt3) §: 3.04(3H,s), 5.44(2H,s), 6.97(1H,s),

25



- 117 - 6- [ 4- (et hyl t hi 0) phenyl ] - 2H- pyri dazin-3-one as a start-
i.ng material, the procedures of Exanple 97 were repeated |ikew se,
whereby the title conpound was ob- tained in a yield of 10.3% 5
Col orl ess needl es (et hyl acetate-hexane) Mel ting point:
211.8-212.2[err] C [err]H-NVMR (CDC[err]) [err]: 3.04(3H,s),
5.54(2H,s), 6.99(1H,s), . 7.01-7.11(4H m, 7.23-7.35(5H m,
7.45(1H, d, J=2. 20Hz) , 7.82(2H,dJ:6.59FEL.12%0_ IR (KBr) cnierr]:

1669, 1590, 1510, 1314, 1236, 1156, 954, 842, 554.
“Exanpl e 106 Preparati on of 5-(4-chlorophenyl)-6-[4-(nethyl -

sul fonyl ) phenyl ] - 2- (3- pyri dyl met hyl ) - 2H pyri dazi n-3- 15 one:

Usi ng 5-(4-chlorophewﬂdMA&:héﬁgmgmbylbhbqyﬂ.41(sn,m),

phenyl | - 2- (3- pyri dyl met hyl ) - 2H pyri dazi n- 3- one as a ~ starting
material, the proceduw.s0-of. Sex@Hyng 97 \ear(@H,d,J=8.54H7)eat ed | i kew se,
whereby the title conpound was ob- 20 tained in a yield of 57.5%
Col orl ess crystmldm)pcmi'élr: (1e ey, 1 SR0s NA95-, N2 d)311, 1304, 118 ,1957g poi nt : -
248.0-248. 1[err] C Mass (nmfe): 451 (Merr]). [ err] H NWVR
(CDClerr]) [err]: 3.08(3H,s), BWR727)7. 6. 98(1H,s), 25
7.03(2H,d, J=8.40Hz), 7.30-7.33(1H m,
5 - Example 110
Preparation of 2-(4-aminobenzyl)-5,6~bis (4-methoxy-
phenyl) -2H-pyridazin-3-one:
10% palladiﬁm on charcoal (200 mg) was added to a
'solution of 5,6-bis(4-methoxyphenyl)-2-(4-nitrobenzyl)-
10 2H-pyridazin-3~one (300 mg, 0.68 mmol) in ethyl acetate
(30 m¢), followed by catalytic reduction at room
temperature and atmospheric pressure. Ninety minutes
later, the reaction mixture was filtered. After the
catalyst was washed with ethyl acetate, the filtrate
15 and the washing were combined. The solvent was
distilled off, whereby a pale yéllow oil (253 mg) was
obtained. The oil (253 mg) was separated and purified
by silica gel preparative chromatography [developer:
chloroform/methanol (20/1)], whereby the title compound
20 (250 mg, 89.2%) was obtained as pale yellow amorphous.
ly-NMR (CDC¢;) §: 3.70(2H,brs), 3.79(6H,s),
5.29(2H,d,J=8.30Hz), 6.77(2H,d,J=9.03Hz),
6.79(2H,d,J=8.79Hz), 6.85(1H,s),
7.00(2H,d,3=9.03Hz), 7.10(2H,d,J=8.79Hz),

25



- 118 - : 7.32(2H, d, J=8. 40Hz), 7.49(1H, d, J=7.81Hz),

7.86(2H,d, J=8.40Hz), 8.17(2H,d, J=6.44Hz), 8.34(1H,s).

IR (KBr) cnierr]: 1664, 1555, 1314, 1278, 1153, 1091. 5 Exampl e 107
Preparati on of 5-(4-fluorophenyl)-6-[4-(nethyl-

sul fonyl ) phenyl ] - 2- (4- pyridyl net hyl ) - 2H- pyri dazi n- 3- one:
Usi ng 5- (4 fl uorophenyl)-6-[4-(nmethylthio)- 10

phenyl ] -2-(4-pyridyl methyl)-2Hpyridazin ? one as a starting
material, the procedures of Exanple 97 mé & repeated | i kew se,
wher eby the title conpound was ob- tained in a yield of 89.1%
Pal e yell ow prisns (ethyl acet at e- hexane) 15 N@Iting poi nt :

253. 3-254.5[err] C ZHNasg_gnqu 1435 (Merr]). [ err] H NVR
(CbCferr]) [err]: 3. 05 Bﬁ ‘5. 42(2FU J=4. 15Hz),

7.00(1H,s), 7. Q@ﬂ%&h@(@ﬂaﬁku 173204238( 6+ Mdecomposed)
7.85(2H, d, J=8. 30Hz) , 8.61(2H, d. J=5. 81Hz). 20 IR (KBr) cnierr]:

1666, 1602, 1582135133131&mrﬂa7333543244"2906 2835,1641,1606,1510,1258,
Exanpl e 108 Preparation of 5-(4- chlorophenyl) 6-[ 4- (nethyl
sul f onyl ) phenyl ] - 2- ( 3- phenyl pAda3yl, 1028, phi-dazi n-3- 25 one:
s Example 111
Preparation of 5,6-bis(4-methoxyphenyl)-2-[4-
(dimethylamino)benzyl]-2H-pyridazin-3-one and 5,6~
bis (4~methoxyphenyl)-2-[4~(methylamino)benzyl]-2H~
pyridazin-3-one |
10 To a solution of 2-(4-aminobenzyl)-5,6-bis(4-
methoxyphenyl)-2H-pyridazin-3-one (245 mg, 0.6 mmol) in
acetone/N,N-dimethylformamide (5/1) (6 m¢), sodium
hydrogencarbqnate (378 mg, 4.5 mmol) and a soluéion of
dimethyl sulfate in acetone [an acetone solution of
15 diﬁethyl sulfate (631 mg) (total volume: 5 m¢); |
3.0 m¢, 3.0 mmol)] was added, followed by stirring un-
der heat at 60°C for 90 minutes. After the acetone was
distilled off, the residue was extracted with ethyl
acetate._ The organic layer was washed successively
20 ~ with water and a brine, and was then dried over an-
hydrous sodium sulfate. The solvent was distilled off.
The pale orange oil (238 mg) was separated and purified
by silica gel preparative chromatography [developer:

chloroform/methanol (20/1)], whereby 5,6-bis(4-methoxy-

25 phenyl)=-2-[4-(dimethylamino)benzyl]-2H-pyridazin-3-one



- 119 - Usi ng 5- (4-chl orophenyl)-6-[4-(methylthio)-

phenyl ] - 2- (3- phenyl propyl ) - 2H pyri dazi n-3-one as a starting
material, the procedures of Exanple 97 were repeated |i kew se,
whereby the title conpound was ob- 5 tained in a yield of 72.5%

Col orl ess crystalline powder (ethyl acetate-hexane) Mel ting point:
70.2-71.6[err]C Mass (nfe): 478,480 (Merr]). [err] HH NMR
(ChCerr]) [err]: 2.26(2Hq, J=7.45Hz), _1Q 2. 77(2H,t,J=7. 45Hz) ,
3.06(3H, s), 4.34(2H,t, IZT] ﬁ%Hz) 6.91(1 H, s),

7.02(2H, dJ=8. 79Hz) , 7 14-7.33(7H, m, 7.38(2H, d, J=8. 54Hz) ,
7.85(2H, d, J=8. 54Hz) . I IR (KBr) cnierr]:

1664, 1584, 1494, k%l% 14523508%)83856Btaihed as aFxadmiehl8%own oil
Preparati on of 2-benzyl-6-[4- 8rret hyl sul f onyl ) -

phenyl ] - 5- phenfircdHfpactdatisn hdvine: large Rf values.Usi ng
2- benzyl - 6-[ 4- (et hyl t hi o) phenyl ] - 5- phenyl - 2H pyri dazi n- 3-one as .
a starting mat eH-AMR t(0DGssbcks- 2 .20 (6H, s)durded df6HRsINDISe 32A 216 r epeat ed
| i kew se, whereby the title conpound was obtained in a yield of
72. 4% Coloﬁ|§§§2ﬂé§dp€§ Céﬁﬂdnoﬁoﬂﬁﬂﬁgxdméfs 79Hz), Melting

point: 211.0-212.0[err] me): 416,418 (Merr]). 25
1H NVR @D err]) [er5r179 (2Ho §ﬁ93)°31"@)44(52ﬁ5§)1ﬂr6')97(1H s),

7.07(2H,d,J=8.79Hz), 7.11(2H,d,J=9.03Hz),
7.48(2H,d,J=8.79Hz).

In a manner known per se in the art, the
hydrochloride of 5,6~bis(4-methoxyphenyl)-2-[4~

10 (dimethylamino)benzyl]-2H-pyridazin-3-one was obtained

in a yield of 67.7%.

Yellow needles (methanol-diethyl. ether).
Melting point: 122-126°C

1H-NMR (DMSO-Dg+D,0) §: 3.06(6H,s), 3.74(3H,s),

15 3.75(3H,s), 5.33(2H,s), 6.86(2H,d,J=8.79Hz),
6.89(2H,d,J=8.30Hz), 6.91(1H,s),
7.11(4H,d,J=8.79Hz), 7.30(2H,d;J=s.79Hz);
7.46(2H,d,J=8.79Hz) .

IR (KBr) cm™l: 3668,3383,1655,1609,1513,1298,1247,1182,

20 | 1174,837,827.

From fractions having small kf values, 5,6-bis (4~
methoxyphenyl) -2~ [ 4~ (methylamino)benzyl]-2H-pyridazin-
3-one (47.4 mg, 18.7%) was obtained as a pale brown
oil.

25 ly-NMR (CDCe;) §: 2.82(3H,s), 3.79(6H,s), 5.30(2H,s),



- 120 - 7.04-7.09(2HM), 7.24-7.41(8H m,

7.50-7.56(2H, m, 7.81(2H d, J=8.54Hz). IR (KBr) cnierr]:

1663, 1590, 1497, 1320, 1311, 1304, 1154, 957,

779,720,707. 5 Exanpl e 110 Preparati on of

2- (4- am nobenzyl ) -5, 6- bi s(4- met hoxy-

phenyl) - 2H pyri dazi n- 3- one: 10% pal | adi um on charcoal (200
ng) was added to a sol uti on of 3 - _

5, 6- bi s(4- net hoxyphenyl ) - 2- (4- nltrobenzyﬁf- 10 2H- pyri dazi n- 3- one

(300 ng, 0.68 nmmol) in ethyl acetate (30 merr]), followed by

catal ytic reduction at room tenperature and at nospheric pressure.

N nety mi nutes 6. 58l (2g G, JHRS sueRGt, | 8N 7M(skyag Iwas oBilighgred. After the
catal yst was washed with ethyl acetate, the filtrate 15 and the

washi ng were conbi ned.79K281, iQbw@nt7omay, 6.85(1H,dhstilled off, whereby a
pale yellow oil (253 ng) was obt ai ned. The oil (253 ngy) was
separated and purifi &d00(2H,d,J=8y 79Hzi)ca 7gall (@He daJ=8i. V8 Hzhr,omat ogr aphy
[ devel oper: chl or of or nf net hanol (20/1)], whereby the title
conmpound 20 (2504#52HB§ I8 A& 20 bt ai ned as pale yel | ow anor phous.

[err] HNWR ( err RerrL 3.70(2H, brs), 3.79 Q
5. 29(2H5i,J—8 1%? d3ﬁ @QH@ylGSZ 16 0 1515,1296,1249,

6.79(2H d, J=8. 79Hz) , 6. 85(1H S) 7.00( 2H, dJ=9. 03Hz)
7.10(2H, d, J=8. 79Hz), 25 1181,1029,833,754. |

Example 112
Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-
carboxybenzyl)-2H-pyridazin-3-one:
10 To a solution of 5,6-bis(4-methoxyphenyl)-2-(4-
methoxycarbonylbenzyl)~2H-pyridazin-3-one (168 mg,
0.37 mmol) in methanol (4 m¢), a 1 N aqueous solution
'bf‘sodium hydroxide (1.84 m¢) was added, followed by
stirring under heat at 40°C for 4 hours. The methanol
15 was distilled off, and to the residue, a 2 N aqueous
solution of hydrochloric acid was added to acidify the
residue (pH<1). The thus-acidified mixture was ex-
tracted with ethyl acetate. The organic layer was
washed successively with water and a-brine, and was
20 then dried over anhydrous sodium sulfate. The solvent
was distilled off and the thus-obtained residue
(161 mg) was recrystallizéd from chloroform-methanol,
- whereby the title compound (138 mg, 84.7%) was obtained
as colorless needles.

25 Melting point: 241.0-242.0°C



- 121 - 7.37(2H, d, J=8. 54Hz) . Mel ting point:

171.0-173.0[err] C (deconposed) IR (KBr) cnferr]:
3668, 3419, 2906, 2835, 1641, 1606, 1510, 1257,
1176, 1025,834. 5 Exanpl e 111 Preparati on of

5, 6- bi s(4- et hoxyphenyl ) -2-[ 4-

(di met hyl am no) benzyl ] - 2H pyri dazi n- 3-one and 5, 6- _
bis(4-nethoxypheny|)-2-[4-(nethy|aninolbgggyL]-ZH— pyri dazi n- 3- one
10 To a solution of 2-(4-amn nzyl)-5, 6-bi s(4- '

met hoxyphenyl ) - 2H pyri dazi n-3-one (245 ng, 0.6 nmol) in
acetone/ N, N-di met hyl formanmi de (5/1) (6 nferr]), sodium _

hydr ogencar bongtas( 347 ey9, 4425 (*9l.) and a sol ution of di net hyl
sulfate in acetone [an acetone solution of 15 di ret hyl sulfate (631

mg) (total vol dmeNMR ricece]) ;s: 3.79(3H,3)Q ol.eo(BH,$)Q snals)(RRyey ,added,
foll owed by stirring un- der heat at 60[err]C for 90 m nutes.
After the acetone wa%.78(2H,d,Je8sUoHRe] 6LBp (2Hed,8sBdUeHBAS extracted
wi th ethyl acetate. The organic |ayer was washed successively 20
with water and a brime3934dAH,®s Thed (8Hj,ddIs8eioHa) , hydr ous sodi um
sul fate. The solvent was distilled off. ' The pal e orange oil (238
my) was Ssepar at ed and -g@di2Hi,8dJ=8.79Hz) ,hy . 8P(RHadgd8pPEHAY at | ve
chr omat ogr aphy [ devel oper:; chl or of or mf met hanol (20/1)], whereby
5, 6- bi s(4- et hoxy- 8.08(2H,d,J=8.30HZ).
IR (KBr) cm™1: 1706,1632,1611,1553,1254,1180,1025,829.
Example 113
Preparation of 5,6-bis(4-methoxyphenyl)-2-[2- (4~
10 methylpiperadinocarbonyl)ethyl]-2H-pyridazin-3-one:
| (1) Preparation of 5,6-bis(4-methoxyphenyl)-2-(2-
ethoxycarbonylethyl)-2H-pyridazin-3-one:
To a solution of 5,6-bis(4-methoxyphenyl)-2H-
pyridazin-3-one (308 mg, 1 mmol) in N,N-dimethyl-
15 formamide (3 m{), potassium carbonate (276 mg, 2 mmol)
and ethyl 3~chloropropionate (273 mg, 2 mmol) were
added, followed by stirring at 80°C for 16 hours.
. After the reaction mixture was allowed to cool down,
water was added to the reaction mixture and the mixture
20 was extracted with ethyl acetate. The organic layer
was washed successively with water and a brine, and was
then dried over anhydrous sodium sulfate. The solvent
was distilled off and the residue (416 mg) was sepa-

rated and purified by chromatography on a silica gel

25 column [silica gel: 11 g, chloroform/ methanol (20/1)],



25 phenyl)-2-[4-(di met hyl am no) benzyl ] - 2H pyri dazi n- 3- one

- 122 -

(80.6 ng, 30.8% was obtained as a reddi sh brown oi

fromfractions having |arge Rf val ues. [err]HNVMR (CDC[err])
[err]: 2.94(6H,s), 3.79(6H,s), 5.32(2H,s),
6. 71(2H,d, J=8. 79Hz), 6.78(2H,d, J=8.79Hz), 5

6. 79(2H, d, J=9. 03Hz), 6.85(1H, s), 7.07(2H, d, J=8. 79Hz) ,
7.11(2H,d, J=9. 03Hz), 7.&8&%@,Q,J:8.79Ft). In
a manner known per se in the art, the hydrochl ori de of

5, 6- bi s(4- net hoxyphenyl )-2-[4- 10

(di et hyl am no) benzyl ] - 2H pyri dazi n- 3-one was obt ai ned in ayield

of 67.7%
Mel ting point:

VE?-F 6@%@ Qﬁ%ﬂ%ﬁ%f%gg%ﬁ?&%BQ%Eﬁggy%{§§?ﬁé%ié&?f%feférr]:

3.06(6H,s), 3. % 3HpaLe ytilow oil. 3. 75(3Hs), 5.33(2H,s),

6. 86(2H, d, J=8. 79Hz) , _ 6.89(2H, d, J=8. 30Hz), 6.91(1H,s),
7.11(4H, d, J=8. AH+NMR 7.CBUIH, &t IRk, I=7. 08Hz),
7.46(2H, d, J=8. 79Hz) . IR (KBr) cnferr]:

3668, 3383, 1655, 1609, 2583, (B, , U244 32HZ),, 3209(3H,s), 3.81(3H,s),

1174, 837, 827.
5, 6- bi s (M-

10

15

20

25

From fractions having snall Rf val ues,

rfetHdefbitb §H 7). 08HZ) -, ( de BBl2EmtndFed22)-12H pyri dazi n-
3-one (47.4 ngy, 18.7% was obtained as a pale

.78 (2H,d,J=8.79Hz), 6.81(%%3%2J=8.79Hz),
6.88(1H,s), 7.04(2H,d,J=8.79Hz),
7.11(2H,d,J=8.79Hz) .

IR (KBr) cn™1: 1733,1659,1607,1515,1297,1250,1179,
1029,845.

(2) Preparation of 5,6~bis(4-methoxyphenyl)-2-(2-

carboxyethyl)-2H-pyridazin-3-one:

_ A;2 N aqueous solution of sodium hydroxide was
added to a solution of 5,6-bis(4-methoxyphenyl)=-2-(2-
ethoxycarbonylethyl)-2H-pyridazin-3fone (390 nmg,

0.97 mmol) in methanol (7 m¢). The mixture was heated
to dissolve precipitated crystals, followed by stirring
at room temperature for 25 hours. After the methanol
was distilled off, the residué was dissolved in water.
A 2 N aqueous solution of hjdrochloric acid was added
to the resulting mixture to acidify the same. The mix-
ture was extracted with ethyl acetate. The organic

layer was washed successively with water and a brine,

and was then dried over anhydrous sodium sulfate. The .

solvent was distilled off, and the residue (377 mg) was



oil. 25 1HNVR (CDC[err]) [err]: 2.82(3H,s), 3.79(6H,s), 5.30(2H,s),
- 123 - 6. 58(2H, d, J=8. 54Hz), 6.77(2H, d, J=9. 03Hz),

6. 79(2H, d, J=8. 79Hz), 6.85(1H, s), 7.00(2HdJ=8. 79Hz) ,
7.11(2H, d, J=8. 78Hz) , 7.42(2H,d, J=8.54Hz). 5 IR (film
enferr]: 3410, 3373, 1652, 1610, 1515, 1296, 1249,

1181, 1029, 833, 754. Exanpl e 112 Preparati on of

5, 6- bi s(4- met hoxyphenyl ) - 2- (4- Lhoxybenzyl ) - 2H-pyri dazi n- 3- one:
10 To a solution of 5, 6- bIS(4 t hoxyphenyl ) - 2- (4-

met hoxycar bonyl benzyl ) - 2H pyri dazi n- 3-one (168 ng, 0.37 mml ) in
met hanol (4 nferr]), a 1 N aqueous sol ution of sodi um hydr oxi de

(1.84 nerr]) vapaddes ﬁﬁﬁ%x@& by chrom%ttwfamw%era kgat a3t

40[err] C for 4 hours. The nethanol di'stilled off, and to the

residue, a 2 NgQuesiumn [s111cas@ent.l @n oof dmdarr@cfk&zaf/mmmlwas added to
acidify the residue (pH<l). The thus-acidified m xture was ex-
tracted with et(nd/iddet atheerekye threganiitd d apamponasl (356 mg, WESIHE) was
successively with water and a brine, and was 20 then dried over
anhydrous sodi ehtajinest a&s aTipe lsolyediiow amorphougas distilled off and the

t hus- obéflned reS|d%e/ y: 380 é&+ nyg) was recrystallized from
chl or of @ m et A@R#A  (m/e): . .

lg-NMR (cnc43) §: 2.97(2H,t,J=7.08Hz), 3.78(3H,s),
3.80(3H,s), 4.57(2H,t,J=7.08Hz),
6.77(2H,d,J=8.79Hz), 6.80(2H,d,J=8.79Hz),
6.93(1H,s), 7.03(2H,d,J=8.79Hz),

10 7.11(2H,d,J=8.79Hz) .

IR (KBr) cm‘1:_3427,1637,1609,1511,1297,1249,1178,834.
(3) Preparation of 5,6-bis(4-methoxyphenyl)-2-[2-(4-
methylpiperadinocarbonyl)ethyl]-2H-pyridazin-3-
one:

15 To a solution of 5,6-bis(4—methoxyphenyl)-2—(2-
carboxyethyl)-2H-pyridazin-3-one (266 mg, 0.7 mmol) in
tetrahydrofuran (1.3 m¢), oxalyl chldride.(133 mg, 1.5
eq) was gradually added dropwise under ice cooling.
The mixture was stirred at room temperéture for 90

20 minutes. A solution of triethylamine (283 mg, 4.0 eq)
and N-methylpiperazine (102 mg, 1.5 eq) in tetra-
hydrofuran (2 m¢{) was then added, followed by stirring
at room temperature for 4 hours. The tetrahydrofuran
was distilled off and the residue was extracted with

25 ethyl acetate. The organic layer was washed succes-



whereby the title conpound (138 ng, 84.7% was obtained as
colorless needles. 25 Melting point: 241.0-242.0[err]C

- 124 - Mass (nfe): 442 (Merr]). [err]H-NMR (CD err])
[err]: 3.79(3H,s), 3.80(3H,s), 5.48(2H,s),

6. 78(2H,d, J=8. 79Hz), 6.80(2H, d, J=8. 79Hz) , 6. 93(1H, s),
7.04(2H,d,J=8.79Hz), 5 7.10(2H, d, J=8. 79Hz) ,

7.59(2H, d, J=8. 55Hz) , 8. 088% d J=8. 30Hz) . | R (KBr)
cnferr]: 1706, 1632, 1611, 1553, 1254, 1180, 1 829. Exanpl e 113
Preparation of 5,6-bis(4-nethoxyphenyl)-2- [2 (4- 10 '

met hyl pi per adi nocar bonyl ) et hyl ] - 2H pyri dazi n- 3- one: (D)

Preparation of &£k} sfi4nTR R )a&e%s solution of sodium
et hoxycar bonyl et hyl J- 2H pyri dazi n- 3- one: To a sol ution of

5, 6- bi s(4- net hQ?bﬂl*t@'éﬂéaﬂddnate, wateWrdlaZ ibtridreQn@ndB8RAagheh MOl ) in
N, N- di net hyl - formam de (3 nferr]), potassium carbonate (276 ny, 2

nmol ) ' drniceetdydr Znhydropr eudingt eulFateny, Themwllvesty avas
added, followed by stirring at 80C for 16 hours. After the
reaction m xt urdistesllad ol tandddile dwaidue (293 mgjatwes wepanideflto t he
reaction mxture and the m xture 20 was extracted with ethyl acetate.

The orgdhic | aid purified by chanad-ogrardysiorelsy sdildicansiadr oidmp bri ne,

n
and was [silica gel: 9 g, chloroform/methanol (50/1)], whereby

the title compound (272 mg, 84.0%) was obtained as a
pale yellow amorphous.
Mass (m/e): 462 (MY').

10 lH-NMR (CDCZy) §: 2.28(3H,s), 2.36-2.38(4H,m),
2.94(2H,t,J=7.81Hz), 3.48-3.52(2H,m),
3.63-3.66(2H,m), 3.79(3H,s), 3.81(3H,s),
4.56(2H,t,J=7.81Hz), 6.78(2H,d,J=9.04Hz),
6.81(2H,d,J=7.89Hz), 6.88(1H,s),

15 7.04(2H,d4,J=8.79Hz), 7.12(2H,d,J=8.78Hz).

IR (KBr) en~1: 1652,1609,1513,1460,1259,1249,1175,1028,
| 834."
Example 114
Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-

20 methylpiperazinocarbonylmethyl)-2H-pyridazin-3-~one:

After 5,6-bis(4-methoxyphenyl)-2-carboxymethyl)-
2H-pyridazin-3-one (Eur. J. Med. Chem., 14, 53, 1979)
was reacted with oxalyl chloride in a similar manner as
in Example 113-(3), a further reaction was conducted

. 25 with 4-methylpiperazine, whereby the title compound was



then dried over anhydrous sodium sul fate. The sol vent was

distilled off and the residue (416 ng) was sepa- rated and .
purified by chromatography on a silica gel 25 colum [silica gel: 11
g, chloroform nethanol (20/1)],

~ 125 - whereby the title conpound (390 ng, 97% was obtai-ned

as a pale yellow oil. [err]HHNMR (CDCl err]) [err]:
1.22(3H,t,J=7.08Hz), 2. 918%ELt J=7.32Hz), 3.79(3H, s),
3.81(3H,s), 5 4.14(2H, q, =7 4.55(2H,t,J=7. 32Hz),

6. 78(2H,d, J=8. 79Hz), 6.81(2H, d, J=8. 79Hz) 6. 88(1H, 5),
7.04(2H, d, J=8. 79Hz) , 7. 11(2H d, J=8. 79Hz) . | R (KBr)
cnferr]: 1733, m%,ﬂa@w,ﬁasasy;aaa 585901389, 10

1029, 845. Pr éparati on of 5, 6-bis(4-nmethoxyphenyl)-2-(2-
car boxyet hyl ) - drapiyel d@bm@haugne A 2 N aqueous sol ution of
sodi um hydr oxi de was added to a solution of

5, 6- bi s(4- met hdsypmeny(cDC2; [ 25: 2LB0(3H,s), 2.45(4H,m),

et hoxycar bonyl et hyl ) - 2F+pyr|da2|n 3-one (390 nmg, 0.97 mml) in

met hanol (7 n{err]). 3F66-3i.7L(M8, mas BedPddH,s), 3.81(8Hdis3sol ve

precipitated crystals, followed by stlrrln‘%a_ at room tenperature
for 25 Hours. After ﬁhézd@ﬁhédols 78 (2H,d,dx8.-dPHE) Il ed of f, the residue

was di ssolved in mater A_2 aqueous solgtlon of hydrochlorlc
acid was added 82(2H d,J=8. 79Hz), 6.90(1H,s

7.06(2H,d,J=8.79Hz), 7.13(2H,d,J=8.79Hz).
IR (KBr) cm™}: 1659,1609,1513,1463,1294,1259,1176,1028,
834.
10 Example 115
Preparation of 5,6-bis(4-methoxyphenyl)—2—[2-
(benzylaminocarbonyl)ethyl]-2H~-pyridazin-3-one:
After 5,6-bis(4-methoxyphenyl)-2-(2~-carboxy-
ethyl)-2H-pyridazin-3-one was reacted with oxalyl
15 chloridé in a similar manner as in Example 113-(3), a
further reaction was conducted with benzylamine,
whereby the title compound was obtained in a yield of -
52.2%.
Colorless fine needles (ethyl acetate-hexane).
20 Melting point: 135.0-137.0°C
Mass (m/e): 469 (M').
1H-NMR (CDCt;) 6§: 2.88(2H,t,J=6.83Hz), 3.79(3H,s),
3.81(3H,s), 4.43(2H,d4,J=5.85Hz),
4.57(2H,t,J=6.83Hz), 6.71(1H,m),

25 6.76(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),



to the resulting mxture to acidify the sane. The m x- ture was

extracted wth ethyl acetate. The organic ' | ayer was washed
successively with water and a bri ne, and was then dried over
anhydrous sodium sul fate. The 25 solvent was distilled off, and the
r.esi due (377 ng) was - 126 -
separated and purified by chromatography on a silica gel col um
[silica gel: 2 g, chloroform nethanol (10/1)], whereby the title
conpound (356 ny, 96.5% was 6bt&Pnéd as a pale yel | ow anor phous.
5 Mass (nmfe): 380 (Merr]). [err]H-NVMR (CDC[err]) [err]:
2.97(2H,t,J=7.08Hz), 3.78(3H, 5s), 3. 80(3H s),

4.57(2H,t,J=7.08Hz), ¢ g5(1H,s), 7.0132117(12H=% ngﬁzé
6. 80( 2H, d, J=8. 79Hz) , é(zH d, J=8. 79Hz), 10

7.11(2H d, J=8. 79Hz) . 7.10(2H,d,bRs( &Blﬁ)z)cnberzm]-? 38(5H,m) .

3427, 1637, 1609, 1511, 1297, 1249,'1178, 834. (3) Preparatlon of
5, 6- bi s( 4- met h@ry piKBY) )cr(Q'-l[23(4'$-4 3297,1642,1609,1510,1247,1177,1029,
met hyl pi per adi nocar bonyl ) et hyl ] - 2H—pyr|da2|n 3- one: 15

To a solution of 5, 6-bis(4-ne@dxyphenyl)-2-(2-

car boxyet hyl ) - 2H pyri dazi n-3-one (266 ng, 0.7 mol) in
t et r ahydr of ur afEXamed-enfldi&r 1), oxal yl chlorlde (133 ngy, 1.5 eq) was
gradual-ly added dropw se under -ice coaqli The nlxture \Was:
stirred at room t fRsRaARISOT GF §0 6-b1s (47 methoxyphenyl) -2-(2-

methylpiperazino)ethyl]-2H-pyridazin-3-one:
(1) Preparation of 5,6-bis(4-methoxyphenyl)-2-(2-
hydroxyethyl) -2H-pyridazin-3-one: |
10 To a solution of 5,6-bis(4-methoxyphenyl)-2H-
pyridazin-3-one (154 mg, 0.5 mmol) in N,N-dimethyl-
formamide (0.03 m¢), tetraethylammonium iodide (413
mg, 1.5 mmol) and ethylene carbonate (132 mg, 1.5 mmol)
were added, folléwed-by stirring at 145-150°C for 2
15 hours. After the reaction mixture was allowed to cool
down, water was added to the reaction mixture and the
mixture was extracted with ethyl'aceﬁate. The organic
layer was washed successively Qith water and a brine,
and was then dried over anhydrous sodium sulfate. The
20 solvent was distilled off and the residue (100 mg) was
separated and purified twice by chromatography on a
silica gel column (silica gel: 4 g, ethyl acetate),
whereby the title compound (165 mg, 94%) was obtained
‘as a pale brown oil.

25 1H-NMR (CDCt3) §: 3.58(1H,t,J=5.86Hz), 3.80(3H,s),



20 m nutes. A solution of triethylamne (283 ng, 4.0 eq) and

N- et hyl pi perazine (102 ng, 1.5 eq) in tetra- hydr of uran (2
nMerr]) was then added, followed by stirring at room tenperature
for 4 hours. The tetrahydrofuran was distilled off and the residue
was extracted with 25 ethyl acetate. The organic |ayer was washed
succes- - 127 -

sively with a saturated agueous solutlon %f sodi um

hydr ogencar bonate, water and a brine, d3Ras then | dried over
anhydrous sodium sul fate. The sol vent mas distilled off, and the
resi due (293 ng) was separated 5 " and purified by chromatography on a
silica gel colum |qa?gel g H, Ioroforntnethanol (50/1)],
wher eby t he t|t co Joun 27% ég 0% was obtained as a

pal e yel |l ow anmor phous, 48(2H ad atmss;s(mie)anz%Ze(Mb)(zn W g=8.79k@Nr] H NVR
(ChClerr]) [err]: 2.28(3H,s), 2.36-2. 38(4H m,

2.94(2H, t, J=7. 81Hz) , 63.84823,50,(48)79Hz), 6.94(1H,s),3.63-3.66(2H N,

3.79(3H,s), 3.81(3H, s), 4.56(2H,t, J=7. 81Hz),
6. 78( 2H, d, J=9. 04Hz) , 7.05(2H,d,J=8. 790291 ( TH 1@ (BH] BIRS). 286298( 1H, s), 15
7.04(2H, d, J=8. 79Hz), 7.12(2H, d, J=8. 78Hz). IR (KBr) crnierr]:

1652, 1609, 1513, 14 )129@%1m@ﬂ_@3@-b15(4-methoxyp enyl) -2~[ 2394~

Exanpl e 114 ) ) . )
methylp1peraz1no)ethyl]-2H-pyr1da21n-3-one:

To a solution of para-toluenesulfonyl chloride

(357 mg, 4 eq) in pyridine (0.5 m¢), a solution of
5,6=-bis (4-methoxyphenyl)-2-(2-hydroxyethyl)-2H~

10 pyridazin-3-one (165 mg, 0.47 mmol) in pyridine
(1.0 m¢) was added, followed by stirring at room
temperature for 2 hqurs. The reaetion mixture was
boured into ice water, followed by extraction with
ethyl acetate. The organic layer was washed succes-

15 sively with water and a brine, and was then dried over
anhydrous sodium sulfate. The solvent was distilled -
off, and N%methylpiperazine (0.15 m¢, 3 eq) was added
to the residue. The resulting mixture was stirred at
90-100°C for 2 hours. After water was added to the

20 reaction mixture, the mixture was extracted with ethyl
acetate. The organic layer was washed successively
with water and a brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off, and
ethanol was added to the residue. The resultlng mix-

25 ture was azeotropically boiled three tlmes w1th ethanol



Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-(4- 20

nmet hyl pi per azi nocar bonyl net hyl ) - 2H pyri dazi n- 3- one: _ Af ter

5, 6- bi s(4- net hoxyphenyl ) - 2- car boxynet hyl ) - 2H pyri dazi n- 3- one
(Eur. J. Med. Chem, 14, 53, 1979) was reacted with oxalyl
chloride in a simlar manner as I n Exanple 113-(3), a further
reacti on was conducted 25 w th 4-nethyl pi perazi ne, whereby the title
conmpound was - 128 -

obtained in a yield of 20.7% “odlgé anor phous.

[err]H-NMR (CDC[err]) [err]: 2.30(3H,s), 2.45(4H m,

3.66-3.71(4H, m, 3.79(3H,s), 3.81(3H,s), 5 5.32(2H, s),

6. 78(2H, d, J=8. : ' o PV E= 6 90(

706021 o, J=6. FIEILYE PRSYAFSEs A e CotainGy Hopi it et ng)

1659, 1609, 1513,yAS S eptdatledd bkl Huri¥i®a by chromatography on a 834. 10
Exanpl e 115 : Preparation of 5, 6-bis(4-nethoxyphenyl)-2-[2-
(benzyl am nocarsiida &idly |doldthp)[sidaidaiglen® g, chloroform/meAfhatiol

5, 6- bi s(4- net hoxyphenyl ) - 2- ( 2- car boxy- et hyl ) - 2H pyri dazi n- 3- one
was reacted w t{Rr@ixel)) whdreby a greldrowleiln (A &S md,a8lfgnmers adb+ n Exanpl e
113-(3), a further reaction was conducted with benzyl am ne,

wher eby R he ti ttaineshpodfie vaisl otashilekt iqver yirelad ngffrigerator.

Precipitated crystals were washed with a mixed solvent
of methanol and diethyl ether, whereby the title com-

pound (65 mg, 32%) was obtained as pale yellow prisms.
Melting point: 109.7-110.8°C

10 lH-NMR (CDCty) 6: 2.29(3H,s), 2.46(4H,brs),

2.64 (4H,brs), 2.87(2H,t,J=6.83Hz), 3.80(3H,s),
3.81(3H,s), 4.40(2H,t,J=6.84Hz),
6.79(2H,d,J=9.03Hz), 6.81(2H,d,J=8.78Hz),
6.87(1H,s), 7.02(2H,d,J=8.79Hz),

15 7.12(2H,d,J=9.03Hz).

IR (KBr) cm™1l: 1659,1608,1513,1295,1250,1177,1013.
Example 117 '
Preparation of 5,6-bis(4-methoxyphenyl)-2-[2-
(morpholino)ethyl]—-2H-pyridazin-3-one:

20 After 5,6-bis(4-methoxyphenyl)-2-(2-hydroxy-
ethyl)-2H-pyridazin-3-one was reacted with para-
teluenesulfonyl chloride in a similar manner as in Ex-
ample 116-(2), a further reaction was conducted with
morpholine, whereby the title compound was obtained in .

25 a yield of 42.6%.



52. 2% Col orl ess fine needles (ethyl acetate-hexane). 20

Melting point: 135.0-137.0C Mass (nfe): 469 (Merr]). .

[err]H-NMR (CDC[err]) [err]: 2.88(2H,t,J=6.83Hz), 3.79(3H, s),

3.81(3H,s), 4.43(2H,d, J=5.85Hz), 4.57(2H,tJ=6. 83Hz),
6.71(1H m, 25 6. 76(2H, d, J=8. 79Hz), 6.81(2H, d, J=8. 79Hz),

- 129 - 6.85(1H,s), 7.01(2H,d, J=8.79Hz),

7.10(2H,d, J=8. 79Hz), 7.24-7.38(5H m. 132 - IR (KBr) cnierr]:

3434, 3297, 1642, 1609, 1510, 1247, 1177, 1029, ~ 831. 5
Exanpl e 116 Preparatlon of 5, 6-bi s(4-nethoxyphenyl)-2-[2-(4-
nethylpiperazino)ethyl] 2H pyri dazi n- 3- one: (1) Preparation of
5, 6- bi s(4- met hgxyy| ?@%ﬁbwzné%dles (methanol—dleth 1 ether).

hydr oxyet hyl ) - 2F+py azin-3-one: 10 o a solution of

S, 6- bi s(4- met hgpetRieRy lpbidld: 145.1-145R8F¢dazi n-3-one (154 ng, 0.5 mmol) in
N, N- di net hyl - f or mam de (0 03 nferr]), tetraethyl amoni umi odi de
(413 RE-NMES (ODaiey ) and 2tFe/(ane Gahewd=) (132 ng, 1.5 nmol )

wer e added, followed by stirring at 145-150C for 2 15 hours. After

the reaction m xture 2585 (2H,bude6t.838201, 3.75(4H, tddwmd.. 6EZd, was added to
the reaction mxture and the :

5 3.81(3H,s), 3.81(3H,s), 4.40(2H,t,J=7.08Hz),
6.79(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),
6.88(1H,s), 7.05(2H,d,J=8.79Hz),
7.12(2H,d4,J=8.78Hz).

IR (KBr) cm™l: 1664,1608,1513,1247,1181,1119,834.

10 Example 118 |
Preparation of 5,6-bis(4-methoxyphenyl)=-2-[2-
(piperidino)ethyl]-2H-pyridazin-3-one:

After 5,6-bis(4-methoxypheﬁyl)-2-(2-hydroxy-
ethyl)-2H-pyridazin-3-one was reacted with para-

15 toluenesulfonyi chloride in a similar manner as in Ex-
ample 116-(2), a'further reaction was conducted with
piperidine, whereby the title compouhd was obtained in
a yield of 38.1%.

Yellow oil.

20 Mass (m/e): 419 (M+).

lH-NMR (CDC43) 6: 1.44-1.46(2H,m), 1.56-1.64(4H,m),
2.52-2.56(4H,m), 2.84(2H,t,J=7.33Hz), 3.79(3H,s),
3.80(3H,s), 4.40(2H,t,J=7.33Hz),
6.78(2H,d,J=8.79Hz), 6.81(2H,d,J=8.30Hz),

25 6.87(1H,s), 7.04(2H,d,J=8.79Hz),



m xture was extracted with ethyl acetate. The organic | ayer was

washed successively with water and a bri ne, and was then dried
over anhydrous sodium sul fate. The 20 solvent was distilled off and
the residue (100 ng) was separated and purified tw ce by
chr omat ogr aphy on a silica gel colum (silica gel: 4 g, ethyl
acetate), whereby the title conmpound (165 ng, 949% was obtai ned
as a pale brown oil. 25 [err]H—NMngng[err}) [err]:

- 3.58(1H,t,J=5.86Hz), 3.80(3Hs),
- 130 - 3.81(3H,s), 4.05-4.15(2H, m,

4. 48( 2H, dd, J=4. 88, 4. 88Hz) 6. 79( 2H, d, J=8. 79Hz)

6. 82( 2H, d, 1=8. 79Hz) . Q_,A((zjfﬁds);,,_g 795 7.05(2H, d, J=8. 79Hz) ,
7.12(2H. d. J=9. 28Hz) . | Bdparation of

5, 6-bi s(4- nethqzvqhgnml)c%fﬂz &%60 1609,1514,1296,1250,1177,1033,834.

met hyl pi perazi no) et hyl ] - ZFprrldaZ|n 3-0ne: To a solution of
par a-t ol uenesulsamglehlier i de (357 myg, 4 eq) in-pyridine (0.5
nmMerr]), a solution of

5, 6- bi s(4- net hoxy[andr)aﬂqudfydr,ﬁkyeisﬁle-)nemoxprenyl)pﬁﬁ(@am n- 3- one

(165 ng, 0.47 mmol) in pyridine (1.0 nferr]) was added, foll owed
by stiring at rod@hperidylmethyedipysidgzinRoeng: The reaction mxture
was poured into ice water, follomed b action with

ethyl acetaten The Wr GRRRATAEIE \ifs edWETsyoerhy L) 1 (Lot tsRioNs ¢ h

water and a brine, and W%ony plpdt_zrll1 ll_l%ver

Triethylamine (2.8 m¢, 20 mmol) was added to a
solution of 3~(hydroxymethyl)piperidine (1.15 g,

10 10 mmol) in tetrahydrofuran (15 m¢), followed by the
addition of a solution of di-tert-butyl carbonate |
(2.62 g, 10 mmol) in tetrahydrofuran (5 m¢) at room
temperature under‘stirring. The mixture was stirred at
room temperature for 20 hours. The solvent was dis-

15 tilled off, and the residue was dissolved in ethyl
acetate (50 mf). The solution was washed successively
with water and a brine, and was then dried over an-
hydrous sodium sulfate. The solvent was then distilled
off, whereby the title compound (2.15 g, 100%) was ob-

20 tained as colorless crystals.
1H-NMR (CDCZy) §: 1.2-1.4(2H,m), 1.46(9H,s),

1.5-1.9(4H,m), 2.8-3.3(2H,m),
3.51(2H,t,J=6.10Hz), 3.6-3.9(2H,m).
IR (KBr) cm™1: 3491,1742,1674,1428,1269,1177,1153,858,

25 769.



anhydrous sodium sulfate. The solvent was distilled of f, and

N et hyl pi perazine (0.15 nferr], 3 eq) was added to the residue.
The resulting m xture was stirred at 90-100[err]C for 2 hours.
After water was added to the 20 reaction m xture, the m xture was
extracted with ethyl acetate. The organic | ayer was washed
successi vely with water and a brine, and then dried over anhydrous
sodi um sul fate. The solvent was distilled off, and et hanol was
added to the residue. The resulting nix- 3%~ ture was azeotropically
boiled three tinmes with ethanol

- 131 - to drive off water. The thus-obtained residue (256 ny)

was separated and @riﬁ,}% %}L(gpthg(m%%?ﬁﬁrbomﬁujja gel colum

[silica gel: 8 g, | or of"or anol ereby a yell ow oil

- (165 ng, 81% was ob- (fvsylox }ﬂgq. id&-idingvas left over in a
refrigerator. ( Prey;:i pi}{ngéte c)rpystal s were washed with a m xed

sol vent - of ey hangd Luvtichrdlict B (I8idverxyndiiyalhy-1-@drntd4 e com
pound (65 ng, 32% was obtained as pale yellow prisns. Mel ti ng
poi nt: 109. 7- 1 atsyddrbonyl )eipdtidivie (@Y erg,] )0 [emmal )2.idD (@8 S) ,
2.46(4H, brs), 2.64(4H,brs), 2.87(2H,tJ=6.83Hz), 3.80(3H,s),

3.81(3H,3), 4. dPous pyrigYiweg (4 m¢), para-toluengsulEonig-acddHz),
6.81(2H, d, J=8. 78Hz 87(1H,s),. 7.02(2H, d, J=8. 79Hz)

(890 mg) was added in small portions while stirring the
solution under cooling with ice water. Five minutes
later, the resultant mixture was heated to room
‘temperature, at which stirring was continued for 2

10 hours. The reaction mixture was poured into ice water,

followed by extraction with ethyl acetate. The organic
layer was washed successively with water 'and a brine,
and was then dried over anhydrous sodium sulfate. The
solvent was disﬁilled off, whereby the fitle compound

15 . (343 mg, 100%) was obtained as a colorless oil.

1H-NMR (CDCf3) §: 1.1-1.3(2H,m), 1.44(9H,m),
1.4-1.9(2H,m), 2.46(3H,s), 2.7-2.9(1H,m),
3.8-4.1(4H,m), 3.89(2H,d,J=6.11Hz),
7.35(2H,d,J=8.54Hz), 7.78(2H,d,J=8.30Hz).

20 (3) Preparation of 5,6-bis(4—methoxypheny1)-2-t3-(1-
tert-butoxycarbonyl)piperidyl)methyl]~2H-
pyridazin—3-§net

To a solution of 1-(tert-butoxycarbonyl)-3-
(tosyloxymethyl)piperidine (200 mg, 0.65 mmol) in N,N- .

25 dimethylformamide (4 m¢), 5,6-bis(4-methoxyphenyl)-2H~



15 7.12(2H, d, J=9. 03Hz) . IR (KBr) cnferr]:

1659, 1608, 1513, 1295, 1250, 1177, 1013. Exampl e 117

Preparation of -5, 6-bi s(4- et hoxyphenyl)-2-[ 2-

(ror phol i no) et hyl ] - 2H pyri dazi n-3-one: 20 After

5, 6- bi s(4- et hoxyphenyl ) - 2- (2- hydr oxy- et hyl ) - 2H pyri dazi n- 3- one
was reacted with para- : t ol uenesul fonyl chloride in a simlar
manner as in Ex- anpl e 116-(2), .a further reaction was conduct ed
Wi th nor phol i ne, whereby the t1t43%® conpound was obtained in 25
a yield of 42.6% - 132 -

Pal e yel |l ow needl es (nethanol -di et hyl ether). Mel ting point:

145. 12 145. 8C - - : = ,
2. 86(2H ; J=6. 8?%’31,‘1%2.’{7’%{32-]&%\{@44%? ,rd']g)g ufild1) a%ds%f%g‘tf 3% s?’ %
3.81(3H,s), 4. 4rdtd JHrd8¥) 2.0 mmolg were adde@( Fdi1dbnd/ Y )stir-
6. 81(2H, d, J=8. 79Hz) , | 6, 88(1H s), 7.05(2H, d, J=8. 79z} ,

7.12(2H,d, J=8. A8hig .at 80°C forl B h&BEs.cnhetel: the reaction mixture

1664, 1608, 1513, 1247, 1181, 1119, 834. 10 Exanpl e 118
Preparati on of vias$-dilsiwedrdidmogihaiou),- ¢dt2r was added to the reac-
(pi peridino)ethyl]-2H pyridazi n-3-one: Af ter

5, 6- bi s(%- net hdsdgmemigture ( 2-Thelmiture was extracted with ethyl
acetate. ?he organic layer was washed successively
with water (twice) and a brine, and was then dried over
anhydrous sodium sulfate. The solvent was distilled

- ‘'off and the resﬁlting reddish brown oil (405 mg) was

10 then purified by silica gel preparative chromatography

[chloroform/methanol (20/1)], whereby the title com-
pound (383 mg, quantitative) was obtained as a pale
brown oil. |
}H-NMR (CDC¢3) 6§: 1.20-1.40(2H,m), 1.41(9H,s),

15 1.60-1.90(2H,m), 2.15-2.35(1H,m),
2.65-2.90(2H,m), 3.80(3H,s), 3.81(3H,s),
3.85-4.25(4H,m), 6.79(2H,d,J=8.79Hz),
6.80(2H,d,J=8.78Hz), 7.04(2H,d,J=8.79Hz),
7.13(2H,d,J=8.79Hz)L

.20 (4) Preparation of 5,6-bis(4-methoxyphenyl)-2-(3-
piperidjlmethyl)-2H?pyridazin-3-one:
A 6 N agqueous solution of hydrochloric acid
(0.2 m¢, 1.2 mmol) was added to a solution of 5,6~
bis (4-methoxyphenyl)-2-~[3~-(1-tert-butoxycarbonyl)~

25 piperidyl)methyl]-2H-pyridazin-3-one (69 mg; content:



et hyl)-2H pyri dazi n-3-one was reacted with para- 15 t ol uenesul f onyl

chloride in a simlar manner as in Ex- anple 116-(2), .a further
reacti on was conducted with pi peridine, whereby-the title conmpound
was obtained in a yield of 38.1% Yellow oil. 20

Mass (nme): 419 (Merr]). [err]H-NVMR (CDC[err]) [err]:
1.44-1.46(2H, M, 1.56-1.64(4H m, 2.52-2.56(4HmM ,
2.84(2H,t,J=7.33Hz), 3.79(3H, s), 3.80(3H, s),

‘4. 40(2H, t, J=7. 33Hz) , 6. 7828 &, J=8. 79Hz) , |

6. 81(2H,d, J=8.30Hz), 25. 6.87(1H,s), 7.04(2H,d, J=8.79Hz),

- 133 - . © 7.13(2H,d, J=8. 79Hz) . IR (film cnferr]:

1660, 1609, 1514,5%23@0’1 , j"ﬁ 0 3pl8y 118511 a
Preparation of 5, 6- ig%ggﬁe.cgiypggﬁ%ﬁ??%gfgpfugaﬁxﬁ )i °_ owe
pi peri dyl met hylpy Z#ippidpd79°8Neor 1 hour. Aftdy £h&PAéattnof
3- (hydroxynet hyl) - 1- (tert- but oxy- car bony) pi peri di ne:
Tri et hyl am ne @ixkuHerwds a2 owed tovasaddam,0 the solvent wW@lsutdian of
3- (hydroxynet hyl ) pi peridine (1.15 g, 10 10 mmol ) in tetrahydrofuran
(15 nferr]), fdiildwst dEf tarel ethanol waddiaddded dfo &heolnesicluenf The
di-tert-butyl carbonate (2.62 g, 10 mmol) in tetrahydrofuran (5
mMerr]) @t roorthus-obtained mixture was azeotropically boiled three
' times with ethanol to drive off water. The residue
(oil, 94 mg) was separated and purified by silica gel
preparative chromatography [chloroform/methanol (with
10% (W/W) ammonia) (30:1)], whereby the title compound
10 (46 mg, 97.0%) was obtained as a pale yellow oil.
lH-NMR (cDCt3) 6: 1.20-1.40(1H,m), 1.40-1.58(1H,m),
1.65-1.80(1H,m), 2.10-2.20(1H,m),
2.45-2.68(2H,m), 2.94-3.12(2H,m), 3.79(3H;s),
3.81(3H,s), 4.04-5.04(2H,m), 6.78(2H,d,J=8.79Hz),
15 6.81(2H,d,J=8.79Hz), 6.88(1H,s),
7.04(2H,d,J=8.54Hz), 7.12(2H,d,J=8.55Hz).
IR (KBr) cm~l: 3313,3003,2935,2840,1668,1652,1609,1296,
1251,1178,1030,834.
Example 120
20 Preparation of 5,6Fbis(4-methoxyphenyl)-2-[3-(1-
methylpiperidyl)methyl]-2H-pyridazin-3-one:
To a solution of 5,6-~bis(4-methoxyphenyl)-2-(3-
piperidylmethyl) ~-2H-pyridazin-3-one (203 mg, 0.5 mmol)
in acetone/dimethyl sulfoxide (5/1) (6 mf), an acetone

25 solution of dimethyl sulfate (631 mg was dissolved with



tenperature under stirring. The m xture was stirred at T oom

tenperature for 20 hours. The solvent was dis- 15 tilled off, and the
resi due was di ssolved in ethyl acetate (50 nferr]). The solution
was washed successively with water and a brine, and was then dried
ever an- hydrous sodi um sul fate. The sol vent was then distilled
of f, whereby the title conpound (2.15 g, 100% was ob- 20 tai ned as
col orl ess crystals. [ err] H NVR QQDC[err] ) [err]: 1. 2-1.4(2H M,
1. 46(9H, s), 1.5-1.9(4H m 137 8 3.3(2H m, |
3.51(2H,t,J=6. 10Hz), 3.6-3.9(2H, m. IR (KBr) cnjerr]:

3491, 1742, 1674, 1428, 1269, 1177, 1153, 858, 25 769.

- 134 - (s re ' - (t,er} - Y. | ) - 3-

(tosyl oxynet hyﬂcpe"ltpoenr% d«@ntefa Wt Ur % (mtf‘oﬂé gg?%?l gﬁigﬁgy

3- (hydr oxymet hyly) o+l €6t o mmol) wasPHEAXHCAEBLDSLLA B bEipe1Ag0QLMy, 0.9
mmol) in.an- 5 hydr ous pyridine (4 n{err]), par a-tol uenesul fonic acid

(890 ngy) was adgted ieBrspBhbupslti arsewhthe sbaétids hlRture was agol ution
under cooling with ice water. Five m nutes | ater, the resultant

m xture was hediewkd cco ool down, wadtEpaerad wddedttoMtheh rHaatiory was
continued for 2 10 hours. The reaction m xture was poured into ice
water, 5 nixtiurawed Te axistune orasvedtradhdd addihatedhylhaastpdte c
The organic layer was washed successively with water
and a brine and was then dried over anhydrous sodium
sulfate. The solvent was distilled off and the residue
(0il, 115 mg) was separated and purified by silica gel
10 prepérative chromatography [chloroform/methanocl [with
10% (W/W) ammonia, (15:1)], whereby the title compound
(63.2 mg, 30.0%) was obtained as a pale yellow oil.
1H-NMR (CDCZ3) §: 1.50-2.00(6H,m), 2.27(3H,s),
2.25-2.42(1H,m), 2.73-2.87(2H,m), 3.80(3H,s),

15 3.81(3H,s), 4.10(1H,dd,J=6.35,12.69Hz),
4.21(1H,dd,J=7.81,12.69Hz), 6.79(2H,d,J=8.79Hz),
6.81(2H,d,J=8.55Hz), 6.88(1H,s),
7.05(2H,d4,J=8.79H2), 7.12(2H,d4,J=9.03Hz).

IR (film) cm™21: 1652,1610,1514,1464,1295,1248,1176,
20 1029,833,754.
Example 121
Prep;ration of 2-benzyl-5-(4-chlorophenyl) -4, 5~
dihydro-6-{4-(methylthio)phenyl]~2H-pyridazin-3-one:
Methyl 3-(4-chlorophenyl)-4-[4-(methylthio)-

25 phenyl]-4-oxobutanoate (525 mg, 1.505 mmol), benzyl



| ayer was washed successively with water and a brine, and was then

dried over anhydrous sodium sul fate. The sol vent was distilled
of f, whereby the title conpound 15 (343 ny, 100% was obtained as a
colorless oil. - [err]HNWVR (CDC[err]) [err]: 1.1-1.3(2H m,

. 44(9H M, 1.4-1.9(2H, M, 2.46(3H,s), 2.7-2.9(1H m,
3.8-4.1(4H, m, 3.89(2H,d, J=6.11Hz), 7.35(2H, d, J=8. 54Hz) ,
7.78(2H,d,J=8.30+Hz). 20 (3) Pregagation of .

5, 6- bi s(4- net hoxyphenyl )-2-[3-(1- _

tert - but oxycarbonyl) pi peri dyl ) net hyl ] - 2H pyri dazi n- 3-one:

To a solution of 1-(tert-butoxycarbonyl)- 3-

(tosyl oxynet hy!ngrarwma &S hyd¥ddiord ded (3Rl g, NiNe552mmol) and
di met hyl f or mam (4 n[err]) 5, 6- bi s(4- et hoxyphenyl ) -2H

- 135 - sodiyt iadetiate3-(@6T .A34g,NMY,. 9669 AmdNY| Wetied dieisadviedmisar -
bonate (276 ng, 2.0 mml) were added, follomed by stir- ring at 80C
for 8 hours. Afa5& ethancdadi6 mM)nifoLlewed by heabing|hoded refltes| down,.
wat er was added to the reac- tion m xture. The m xture was :
extracted with fé’crhﬁ days. Thea@aaa%téonmw&ug@rwgﬂ &P@P%ﬁﬁ@@hed‘ﬂ

successively w th water (thC%g and a_brine was .then dried

over 5 i g SbAMANT FEtinne S P ThS b gas o
of f and the resaLg& |d1g I‘,I%ddl h bﬁzfgv\g@%blﬁ Ai-%SctrT%) Has c}'ﬁorofo then,I%uerl fied

by silica gel preparatlve
extract was washed with water and then dried over an-

hydrous sodium sulfate. The solvent was distilled off
and the thus-obtained residue was separated and

10 purified by silica gel preparative chromatography
[hexane/ethyl acetate (2/1)], whereby the title com-
pound (290.3 mg, 45.8%) was obtained.
Colorless prisms (ethyl acetate—heiane)
Melting point: 113.5-113.9°C |

15 Mass (m/e): 420,422 (MY).
1H-NMR (CDcCt;) §: 2.33(3H,s), 2.68(1H,d,J=16.47Hz),

- 2.86(1H,dd,J=7.42,16.47Hz), 4.28(1H,d,J=7.42Hz),
4.75(1H,d,14.06Hz), 5.29(1H,d,14.06Hz),
6.79(2H,d4,J=8.20Hz), 7.03(2H,d,J=8.20Hz),

20 7.11(2H,d,J=8.30Hz), 7.17-7.29(3H,m),
7.31-7.38(2H,m), 7.58(2H,d,J=8.30Hz).
IR (KBr) cm™l: 1659,1593,1387,1343,1141,729.
Example 122
Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-

25 chlorocinnamyl)-2H-pyridazine-3-thione:



[ chl or of or Ml et hanol (20/1)], whereby the title com pound (383

oy, quantitative) was obtained as a pale brown oil.

IH-NWR (CDClerr]) [err]: 1.20-1.40(2H, m, 1.41(9H,s), 15

1.60-1.90(2H, m, 2.15-2.35(1H m, 2.65-2.90(2H, M,
3.80(3H,s), 3.81(3H,5s), 3.85-4.25(4H m,

6. 79(2H, d, J=8. 79Hz) , 6. 80(2H, d, J=8. 78Hz) ,

7.04(2H, d, J=8. 79Hz) , 7.13G34 4. J=8. 79Hz) . 20 (4)
Preparati on of 5, 6-bis(4-nethoxyphenyl)- 3’ ?3- '

pi peri dyl met hyl ) - 2H pyri dazi n- 3- one: A 6 N aqueous sol ution
of hydrochloric acid (0.2 merr], 1.2.nmol) was added to.a
solution of 5,6- Lawesson's reagent (140 mg, 0.35 mmol) was added

bi s(4- met hoxyphenyl )-2-[3-(1-tert-butoxycarbonyl)- 25

pi peridyl ) nmet hytq -2 lsqiyati idar iof F ,@ré i(s63 -t hooryipheinyl ) -2~ (4-chloro-

- 136 - _ 59 ng, 0.12 mmol) in tetrahydrofuran (2 nferr]),

f ol | owed cinngmyk ) 13Hry midami@-f3oone HAWE maft € ¥2hamaddctiron

m xture was allowed to cool down, the solvent was dis- tilled off
and et hanol wastRRRe t P 1M /r £oiLdgwedThE stirring; akis8BME 9% ni xture was
azeotropically boiledx%$ree tines with ethanol to . drive off water.

The residue ~ ROUTS Yngder anifsoqen das AtRMASPheTe-puA AAFIRFSS | ca gel

o opar a1 e PARAEE A 0 oL e A i onace. 10 0 (WY
was added to the reaction mixture, followed by extrac-
tion with chloroform. The extract was washed with a
brine, and then dried over anhydrous sodium sulfate.

10 The solvent was distilled off, and the thus-obtained
yellow oil (321 mg) was separated and purified by
chromatography on a siiica gel column (silica gel:

36 g, chloroform), whereby the title compound (106 ng,
70.1%) was obtained. |
15 Orange prisms (diethyl ethef-hexane)
| Melting poiﬁt: 173.3-176.2°C
lH-NMR (CDCt3) §: 3.80(3H,s), 3.81(3H,s),
5.52(2H,d,J=6.58Hz), 6.57(1H,dt,J=15.86,6.60Hz),
6.75(1H,d,J=15.86Hz), 6.81(2H,d,J=9.03Hz),

20 6.82(2H,d,J=8.79Hz), 7.07(2H,d,J=8.79Hz),
7.89(2H,d,J=8.79Hz), 7.27(2H,d,J=8.54Hz2),
7.35(2H,d,J=8.54Hz), 7.81(1H,s).

IR (KBr) cm~!: 1608,1513,1397,1256,1178,1162,1257,1089,
836.

25 Example 123



10 (46 nmg, 97.0% was obtained as a pale yellow oil.

Lerr]HHNWMR (CDClerr]) [err]: 1.20-1.40(1H,nm, 1.40-1.58(1H m, .
1.65-1.80(1H, m, 2.10-2.20(1H m, 2.45-2.68(2H m,
2.94-3.12(2H, M, 3.79(3Hs), 3.81(3H,s), 4.04-5.04(2H m,

6. 78(2H,d, J=8. 79Hz), 15 6. 81(2H, dJ=8. 79Hz), 6.88(I Hs),
7.04(2H,d, J=8.54Hz), 7.12(2H, d, J=8.55Hz). IR (KBr) cnierr]:

3313, 3003, 2935, 2840, 1668, 1652, 1609, 1296, ,, _

1251, 1178, 1030, 834. " Exanple 1201*%0° Preparation of

5, 6- bi s(4- net hoxyphenyl )-2-[3-(1-

nmet hyl pi peri dyl ) nmet hyl ] - 2H pyri dazi n- 3- one: To a sol-ution of
5, 6- bi s(4- net hoxy phespdvatidmof 5,6-bis d(m-meﬂrﬁ»ydywewl) ) ~2Hdezydazina- 3- one
(203 ng, 0.5 mmol) in acetone/ i met hyl sul foxide (5/1) (6 nferr]),
an acetone 25 pywidlagiime+3ofthdiomestshyl sul fate (631 ng was di ssolved with
- 137 - acetone into a solution of 5 nferr] in total vol une)
(1.0 nferr], 1.0 molUsimes Sadcdd,s (dotmedheckyiphestyiln) -2rdpeazyl-2H- 60[err]C
for 2 hours. After the reaction m xture was al - | owed to coo

down, water waP¥sdifasintane @i gtarding makeniale. thehendocedwresias
extracted with ethyl acetate The qrganic | ayer was washed
successi¥el y vviqﬁn mRle 122 Werear’f"(ﬂ’o?ad:ﬁ%el iRy thereRy drover

anhydr ous sodi tle compounLH was ‘'ob haeinseo Vl?'{]ta %Sel(y Sotf g:24 0 f and the

resi due 83.4%.
Yellow needles (ethyl acetate-~-hexane).
Melting point: 134.7-148.6°C |
Mass (m/e): 414 (M+).

10 1H-NMR (CDCe;) §: 3.80(6H,s), 6.00(2H,s),
6.80(2H,d,J=9.03Hz), 6.81(2H,d,J=9.04Hz),
7.06(2H,d,J=8.79Hz), '7.16(2H,d,J=8.79Hz),
7.31-7.36(2H,m).

IR (KBr) cm™1: 1607,1514,1396,1250,1174,1160,1153,1029,

15 833.

Example 124
Preparation of 5,6-bis(4-methoxyphenyl)-2=(4-
fluorobenzyl)-2H-pyridazine-3-thione:
ﬁsing 5,6-bis (4-methoxyphenyl)-2-(4-fluoro-
20 benzyl)-2H-pyridazin-3-one as a starting material, the

procedures of Example 122 were repeated likewise,
whereby the title cémpound was obtained in a yield of
71.3%. |
Yellow needles (ethyl acetate~diethyl ether).

25 Melting point: 137.1-137.8°C



(oil, 115 ng) was separated and purified by silica gel 10 ,preparatiVe

chr omat ogr aphy [ chl or of or mf net hanol [wi th 10% (WW anmoni a,
(15:1)], whereby the title conpound (63.2 ng, 30.0% was obtalned
as a pale yellow oil. [ err] H NWVR (CDC[err]) [err]:

1.50-2.00(6H, M, 2.27(3H,5s), .25-2.42(1H, m,

2.73-2.87(2Hm, 3.80(3H,s), 15 3. 81(3H s),

4.10( 1H, dd, J=6. 35, 12. 69Hz), 4,21(1H, dd, J=7. 81, 12. 69Hz),

6. 79( 2H. d, J=8. 79Hz) , 6. 8113H d, J=8. 55Hz), 6.88(1H,s),
7.05(2H,d, J=8. 79Hz), 7.12(2H,d, J=9. 03Hz). IR (film cnferr]:

1652, 1610, 1514, 1464, 1295, 1248, 1176, 20 1029, 833, 754.
Exanple 121  lp-yMr (cpBegpas:atal.@n (@, %1besz»bxﬁﬂgéthlorOphenyl) 4, 5-

di hydr o- 6-[ 4- (et hyl t hi o) phenyl ] - 2H—pyr|da2|n 3-one: Met hyl
3- (4-chl orophenyl ) - 46[. 80((ntt, Ay U=Bi. 0pHz) 257. 01-7pbRigH] m}; oxobut anoat e (525
ng, 1.505 mmol), benzyl - 138 -.
hydr azi ne d|hydrochl6&06é2§262J68n39H2)655 ABGRH, dnd=8.79Hz) ,sodi um acet at e
(467.4 ngy, 4.966 mmol ) were dissolved in 85% et hanol (6 nferr]),

fol l owed by heating Jnéér7ﬁéﬁ(Pme)r 7. 6°‘Fo§5ﬁ2§a?%z Tm@2(dHeBlon mixture
was concentrated to eous salution of hydrachloric

acid wad R (5 °’“Tﬁ é H16>919u e 1&@@83 v48Bed2are hLafr ShaherRt The

extract was washed with matersggd then dried over an-

Example 125
Preparation of 5,6-bis(4-methoxyphenyl)-2-(2,4-
dichlorobenzyl)-2H-pyridazine-3~thione:

10 'Using 5,6-bis (4-methoxyphenyl)-2-(2,4-
dichlorobenzyl)-2H~pyridazin-3-one as a starting
material, the procedures of Example 122 were repeated
likewise, whereby the title compound was obtained in a
vield of 84.4%.

15 Yéllow needles (ethyl acetate).

Melting point: 169.6-170.2°C

1H-NMR (CDCt3) §: 3.79(3H,s), 3.82(3H,s), 6.01(2H,s),
6.77(2H,d,J=8.78Hz), 6.83(2H,d,J=8.79Hz),
7.10(2H,d,J=8.79Hz), 7.12(2H,d,J=s.79Hz);

20 7.14(2H,d,J=8.30Hz), 7.21(1H,dd,J=1.96,8.30Hz),

7.45(1H,d,J=2.20Hz), 7.83(1H,s).
IR (KBr) cm~1l: 1609,1513,1472,1397,1297,1251,1177,
1162,1045,834.
Example 126

25 - Preparation of 5,6-bis(4-methoxyphenyl)=~-2-(2,4-



hydr ous sodi um sul fate. The sol vent was distilled off and the

t hus- obt ai ned residue was separated and 10 purified by silica gel
preparative chronat ography [ hexane/ et hyl acetate (2/1)], whereby
the title com pound (290.3 ng, 45.8% was obtai ned.

Col orl ess prisns (ethyl acetate-hexane) Mel ting point:
113.5-113.9C 15 Mass (me): 420,422 (W) [err] H NWR
(CbCferr]) [err]: 2.33(3H,s), 2.68(1H,d, %I%G 47Ft)
2.86(1H, dd, J=7. 42, 16. 47Hz), 4.28(1H, d,J 2Hz) ,

4.75(1H,d, 14. 06Hz), 5.29(1H, d, 14. 06Hz), 6. 79( 2H, d, J=8. 20Hz) ,
7.03(2H,d, J=8. 20Hz), 20 7.11(2H,d, J=8.30Hz), 7.17-7. 29(3H n,
7.31-7.38(2H m, 315&63Ho§eﬁz§1$OUHlpyrldaz1ne-bRthKBhé cnerr]:

1659, 1593, 1387, 1343, 1141, 729. Exanmpl e 122 Preparatlon

of 5, 6-bis(4- nethoxypb&nglb B-b4s(4zﬁethoxypheny1)-2 (2,4-difluoro-

chl oroci nnanyl ) - 2H pyri dazi ne- 3-t hi one:

- 139 - benzyl) -2H-pywddesans3rongens glsbamging Bstewdpl,whkbeadded
to a solution of 5, 6-bis(4-nethoxyphenyl).-2-(4-chl oro-

_ci nnanyl ) - 2H pfiitde, CONPOYRE WaseO alBe§21ﬁnBI¥1Fﬁd of 57.6% dpydne (5

nerr]), follome 3%€§t|rr|ng at .80 errL?efor hours under a

ni troged gas afi Banngrqas, in; Exam 122'aqueous sol ution of sodium
hydrogencarbongt g (10 M&H'L) (ethyl acetate-diethyl ether).

Melting point: 175.4-175.7°C
1-NMR (CDC¢3) §: 3.79(3H,s), 3.81(3H,s), 5.98(2H,s),
6.78(2H,d,J=8.79Hz), 6.82(2H,d,J=8.79Hz),
10 6.83-6.89(2H,m),_7.08(2H,d,J=8.79Hz),
7.13(2H,4,J=8.54Hz), 7.47-7.56(1H,m), 7.80(1H,s).
IR (KBr).cm'lz 1609,1514,1504,1397,1300,1252,1174,
‘ 1156,1046,833.
Example 127
15 Prebaratibn of 5,6-bis(4-methoxyphenyl)-2-(3,4,5~
trimethoxybenzyl)-2H-pyridazine-3-thione:

Using 5,6-bis(4-methoxyphenyl)-2-(3,4,5~
trimethoxybenzyl)-2H~-pyridazin-3-one as a starting
material, the procedures of Example 122 were repeated

 20 likewise, whereby the title compound was obtained in a
yield of 35.1%.
Yellow prisms (ethyl acetate-diethyl ether).
Melting point: 142.4-146.4°C
1H-NMR (CDCey) 63 3.81(6H,s), 3.84(3H,s), 3.87(6H,s),

25 5.92(2H,s), 6.80(2H,d,J=9.03Hz),



was added to the reaction m xture, followed by extrac- tion with
chloroform The extract was washed with a brine, and then dried
over anhydrous sodium sul fate. 10 The solvent was distilled off, and
t he thus-obtained yellow oil (321 ng) was separated and purified
by chromat ography on a silica gel colum (silica gel: 36
g, chloroform, whereby the title conpound (106 ny, 70. 1% was
obtai ned. 15 Orange prisns (diethy t her - hexane) Mel ti ng
point: 173.3-176.2C [err]H—NNR err]) [err]: 3.80(3H,5s),
3:81(3H,s), 5.52(2H, d, J=6. 58Ft), 6. 57(1H, dt, J=15. 86, 6. 60Hz) ,
6. 75(1H, d, J=15. 86Hz), 6.81(2H, dJ=9. 03Hz), _

6.82(2H,d, J=8. 79Hz) , 678Q7Q%HdQJi@806%HAL,6 97(2H s),
7.89(2H, d, J=8.79Hz), 7.27(2H, d, J=8.54Hz),

7.35(2H, d, J=8. 54Hz) , 77.08l2Hic)T=8. 79Hz), 71. R 5((E8r, X , OrdBe 7oHz ) ,

1608, 1513, 1397, 1256, 1178, 1162, 1257, 1089, 836. 25
Exanpl e 123 7.80(1H,s). - - 140 -

. Preparation of 5, 6-bis(4-nethox benzyl '
perdaZ|ne 3- tmamﬁgBr§ céni gg) %&g,%jss 1453 1250,1127,1033,842.

5, 6- bi s(4- met hQxyph - 2- benzyl - pyridazi n-3-one as a
starti ng"—‘ nater%ﬁ%%%@f% Wocedures 5 of Exanple 122 were repeated

| kew se, . MMerebyiﬁgg%aratlon of 5,6-bis(4-methoxyphenyl)-2-(3-
pyridylmethyl)-2H-pyridazine-3~thione:
Using 5,6-bis(4-methoxyphenyl)=-2-(3-pyridyl-
methyl)-2H~pyridazin-3-one as a starting material, the
10 procedures of Example 122 were repeated likewise,
| whereby the title compound was obtained in a yield of
86.7%.
Yellow brown prisms.
Melting point: 162.7-163.7°C
15 ly-NMR (cDCty) §: 3.81(6H,s), 6.00(2H,s),
6.80(2H,d,J=8.79Hz), 6.81(2H,d,J=9.04Hz),
7.06(2H,d,J=9.03Hz), 7.15(2H,d,J=9.03Hz),
7.29(1H,dd,J=4.88,7.81Hz), 7.79(1H,s),
8.02(1H,d,J=8.06Hz), 8.57(1H,dd,J=1.46,4.76Hz),
20 8.86(1H,d,J=1.46).
IR (KBr) cm™1l: 1608,1514,1397,1249,1181,1152,1020,837.
Example 129
Preparation of 5,6-bis(4-methoxyphenyl)-2-(4-
pyridylmethyl)-2H-pyridazine-3-thione:

25 Using 5,6—bis(4~methoxyphenyl)-2-(4-pyridy1-



title conpound was obtained in a yield of 83.4% Yel | ow needl es
(et hyl acet at e- hexane). Melting point: 134.7-148.6[err]C.

Mass (me): 414 (Merr]). 10 [err]H-NVR (CDC[err]) [err]: 3.80(6H,s),
6. 00( 2H, s), 6. 80( 2H, dJ=9. 03Hz), 6.81(2H,d, J=9. 04Hz),
7.06(2H,d, J=8.79Hz), 7.16(2H,d, J=8. 79Hz), 7.31-7.36(2H, m.
IR (KBr) cnferr]: 1607, 1514, 1396, 1250, 1174, 1160, 1153, 1029, 15

833. Exanpl e 124 . Brqparation of

5, 6- bi s(4- et hoxyphenyl ) - 2- (4-

fl uorobenzyl) - 2H pyri dazi ne- 3-t hi one: Usi ng

5, 6- bi s(4- net hoxyphenyl)-2-(4-fluoro- 20 benzyl) - 2H pyri dazi n- 3- one
as a starting mRithylgl-2H-pyridazin-3-pineC adukestairtingmplatetrdalethe
repeated |ikew se, whereby the title conpound was obtained in a
yi el d of proczrig¥s of Examplﬁemzdwwnaedk@@e@@ﬁﬁyﬂi@@@ﬁ@@e di et hyl
ether). 25 Mel ting point: 137.1-137.8[err]

- 141 - whereqhyt e Mk ecogmpaund P’é‘lsr Pbtglgféﬁﬂns)a yiedsy of ),
6.80(4H,d, J=8. 79Hz),, -7.01-7.07(2H, m, 7.06(2H,d, J=8. 79Hz) ,
7.15(2H, d, J=8. %Hz’%", 7.31-7.36(3H, ), 7.60-7.65(2H, N,

7'79(1H§”' Yellow brown prisms (methanol-ethyl acetate).
Melting point: 159.6-159.9°C
li-NMR (CDCe4) §: 3.81(3H,s), 3.82(3H,s), 5.98 (2H,s),
6.81(2H,d,J=9.03Hz), 6.82(2H,d,J=9.03Hz),
7.09(2H,d,J=9.04Hz), 7.15(2H,d,J=8.79Hz),
10 7.40(2H,d,J=6.10Hz), 7.81(1H,s),
8.60(2H,d,J=5.86Hz) .
In a manner known per se in the art, the methane-
sulfonate éf the title compound was obtained in a yield
of 56.7%.
15 Yellow prisms (methanol-ethyl acetate).
Melting point: 198.5-199.8°C
1H-NMR (CDCt3) 6: 2.89(3H,s), 3.82(3H,s), 3.82(3H,s),
6.14(2H,s), 6.82(2H,d,J=9.03Hz), '
6.84(2H,d,J=9.04Hz), 7.10(2H,d,J=9.04Hz),
20 7.16(2H,d,J=9.04Hz), 7.79(1H,s),
7.95(2H,d;J=6.83Hz), 8.86(2H,d,J=6.59Hz).
IR (KBr) em~1l: 1640,1606,1511,1396,1247,1175,1152,102?,
838,800,769,
Example 130

25 Preparation of 5,6-bis(4-methoxyphenyl)-2-(2,4~-



5 IR (KBr) cnferr]: 1609, 1512, 1397, 1299, 1253, 1176, 1154, 1047,

832. Exanpl e 125 Preparati on of

5, 6- bi s(4- net hoxyphenyl )-2-(2, 4-

di chl orobenzyl) - 2H pyri dazi ne- 3-t hione: 10 Usi ng

5, 6- bi s(4- et hoxyphenyl)-2-(2, 4-

di chl or obenzyl ) - 2H pyri dazi n- 3-one as 'a starting material, the
procedures of Exanple 122 were repeated 45 - | i kewi se, whereby the
title conpound was obtained in a yield of 84.4% 15 Yel | ow
needl es (ethyl acetate). Mel ting point: 169.6-170.2C

[err]HHNMR (CDClerr]) [err]: 3.79(3H,s), 3.82(3H,s), 6.01(2H s),

6. 77(2H, d, J=8. 78HA)i f ludHimrthm}AA8. Ay ridazine-3~thione:
7.10(2H,d,J=8.79Hz), 7.12(2HdJ=8.79Hz), 20 7.14(2Hd, J=8. 30Hz) ,
7.21(1H, dd, J=1. 96, 8. 3DHa)g 5, 6-bis (4-methoxyphsit, )22 ,20idA)£ 1188 1H, s) .
| R (KBr) cn[err] 1609, 1513, 1472, 1397, 1297, 1251, 1177,

1162, 1045, 834. c1nnamy1)13&naynad§§in1§?one as al@ﬁﬂﬁ%&ﬁ?(ﬂﬂﬁﬁrlal

5, 6- bIS(4 nethoxyphenyl) 2-(2,4-

S 142 - € ProgRiyuRs MerSATRIH IRA (MRS aRRatRG dkewise,
Usi 5 6-b 4- net difl
benzgl ) S pyr (HGH léytgheerg’se]ae SRR HA% Gafaingd, in a yield of
40.6%.

Yellow needles (ethyl acetate-diefhyl ether).
Melting point: 140.7-141.4°C
-lH-NMR (CDCt3) §: 3.80(3H,s), 3.81(3H,s),

10 5.54 (2H,d,J=6.59Hz), 6.54(1H,dt;J=16.11,6.59Hz),
6.75-6.82(2H,m), 6.81(2H,d,J=9.03Hz),
6{82(2H,d,J=9.o4Hz), 6.89(1H,d,J=16.12Hz),
7.08(2H,d,J=8.79Hz), 7.19(2H,d,J=9.03Hz),
7.43-7.51(1H,m), 7.81(1H,s). |

15 IR (KBr) cm™1: 1608,1502,1398,1255,1237,1180,1154,1035,

' 963,835,
Example 131
| Preparation of 5-(4-chlorophenyl)-6~[4-(methylthio)-
phenyl]—2—cyclopropylmethyl-ZH-pyridazine-3—thione:

20 Using 5-(4-chlorophenyl)-6~[4~-(methylthio)-

phenyl]-2-cyclopropylmethyl-2H-pyridazin-3-one as a
starting material, the procedures of Examplé 122 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 64.5%.

25 Yellow prisms (ethyl acetate-~hexane).



title conpound was obtained in a yield of 57.6%in a 5 simlar manner

as in Exanple 122. Yel | ow needl es (ethyl acetate-diethyl_ether).
Mel ting point: 175.4-175.7[err]C [err]H-NMR (CDC[err]) [err]:
3.79(3H,s), 3.81(3H,s), 5:98(2H,5s), 6. 78(2H, d, J=8. 79Hz) ,
6.82(2H,d, J=8.79Hz), 10 6.83-6.89(2H m, 7.08(2H, d, J=8. 79Hz),
7.13(2H,d,J=8.54Hz), 7.47-7.56(1H, m, 7.80(1H, s). | R (KBr)
cnerr]: 1609, 1514, 1504, 1397, 1300, 1252, 1334, -

1156, 1046, 833. Exanple 127 15 Preparati on of

5, 6- bi s(4- met hoxyphenyl ) - 2- (3, 4, 5- ' _

tri met hoxybenzyl) - 2H pyri dazi ne- 3-t hi one: _ Usi ng

5, 6- bi s(4- et hotepiiany lpoiht(:3,14553~-135.4°C

tri met hoxybenzyl) - 2H pyri dazi n- 3- one ,as a starting material, the
procedures of Hassl(@/E)2 \ﬁ@tﬂe‘lro@pdaﬂt 8d 20 | i kewi se, whereby the

title conpound was obtained in a ‘zleld of 35.1% Yel | ow
prisms (ethyl ACEIRRe. ((ﬁf@!hillseth-e?‘B 0.62 (4H,m) )4 +§8m} ﬂ&ﬂﬁr@42.4- 146. 4C
err] H NMR err err 3 81 6H, s 3.84(3H, s 6H,s), 25
Lot o S B0l ot WA 2%y, 33630, %, 53 468N

- 143 - 1(2H d 702HS)
7. 06( 2H, J=8. 79Hz) 77’f5‘(42‘ﬁ 38594%}30% 5. %0505 71 (11, )«

IR (KBr) cm™1: 1600,1490,1477,1129,1101,828.
Example 132
Preparation of 2-benzyl-5—(4-chlorophenyl)-é-[4-
(methylthio)phenyl]-2H-pyridazine-3-thione:

10 Using 2-benzyl-5-(4-chlorophenyl)-6-[4-(methyl-
thio)phenyl]—2H-pyridazin-3-one as a starting material,
the procedures of Example 122 were repeated likewise,
whereﬁy the title compound was obtained in a yield of
77.6%.

15 Yellow ﬁeedles (ethyl acetate-hexane).

Melting point: 103.2-103.3°C

Mass (m/e): 434,436 (M').

1H-NMR (CDCt3) §: 2.48(3H,s), 5.99(2H,s),
7.07-7.14(8H,m), 7.26-7.39(3H,m),

20 7.60(2H,d,J=6.64Hz), 7.79(1H,s).

IR (KBr) cm™1l: 1597,1491,1413,1345,1145,1100,825.
Example 133
Preparation of 5-(4-chlorophenyl)-2-(2,4-difluoro-
benzyl)-6-[4~(methylthio)phenyl]-2H-pyridazine-3-

25 thione:



7.80(1H, s). IR (KBr) cnferr]:

1606, 1511, 1459, 1423, 1250, 1127, 1033, 842. 5 Exanpl e 128

Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-(3-

pyri dyl met hyl ) - 2H pyri dazi ne- 3-t hi one: Usi ng

5, 6- bi s(4-net hoxyphenyl ) -2-(3-pyridyl - met hyl ) - 2H- pyri dazi n- 3- one
as a starting material, the 10 procedures of Exanple 122 were
repeated |i kew se, whereby the ti,tl @ compound was obtained in a
yi el d of 86. 7% Yel | ow brown prisns. Mel ting
point: 162.7-163.7[err]C 15 1H-NWMR (CDClerr]) [err]: 3.81(6H,s),

6. 00( 2H, s), 6. 80(2H, d, J=8. 79Hz), 6.81(2H, d, J=9. 04Hz),
7.06(2H, d, J=9. 03Hz) , Usithf 3+ (@ -~tE).d¥dghlenyl) -2~ (2, 4-difluorobenzyl) -
7.29(1H,dd, J=4.88,7.81Hz), 7.79(1H, s), 8. 02(1H, d, J=8. 06Hz) ,
8. 57( 1H, dd, J=1.64q 4 (Aeithylthdi®) phenyl ] -2H-py@6 bl ish-3=bnéGrs a start- IR
(KBr) cnierr]: 1608, 1514, 1397, 1249, 1181, 1152, 1020, 837. Exanpl e 129

Prepar ati oh of il matqiadst Hdey proaeddures  of Example 122 were
pyridyl met hyl ) - 2H pyri dazi ne-3-thi one: = 25 ) Usi n
5,6-bis(4-neth&ﬁﬂﬁﬂ§ﬁﬂ);%KﬂﬂﬁﬁﬁyHWﬂﬂreby the title compound was ob-
- 144 - 5 'tainer?tiwlzg -y2il—e|-lp roi aezg'_%-%?:-one as a starting material, the
Yellow needles (ethyl acetate-hexane).
Melting point: 176.5-176.6°C
Mass (m/e): 470,472 (M*).
1H-NMR (CDCt3) §: 2.47(3H,s), 5.97(2H,s),

10 6.86(2H,t,J=8.30Hz), 7.05-7.12(6H,n),
7.30(2H,d,J=8.59Hz), 7.53(1H,dd,J=14.64,8.20Hz),
7.80(1H,s). '

IR (KBr) cm"i: 1604,1506,1410,1336,1154,1101,1089,829.
Example 134 _

15 | Preparation.of 5-(4-chlorophenyl)—2-(2;4-dichloro-
benzyl)-6-[4~(methylthio)phenyl]-2H-pyridazine-3-
thione:

Using 5-(4-chlorophenyl)-2-(2,4-dichlorobenzyl)-
6-[4-(methylthio)phenyl]-2H~pyridazin-3-one as a start-

20 ing méterial, the procedureslof Example 122 were

repeated likewise, whereby the title compound was ob-
tained in a yield of 77.2%.
Yellow needles (ethyl acetate-hexane).

Melting point: 183.2-~183.4°C

25 Mass (m/e): 502 (M+).



procedures of Exanple 122 were repeated |ikew se, ' wher eby t he

title conpound was obtained in a yield of 84. 5% 5 . . Yellow
brown prisnms (nethanol-ethyl acetate). Mel ting point: '

159. 6-159.9[err] C [err]HNVMR (CDC[ err]) [err] 3.81(3H,s),
3.82(3H,s), 5.98(2H,5s), 6. 81(2H, d, J=9. 03Hz) ,

6. 82(2H, dJ=9. 03Hz) , 7.09(2H, d, J=9. 04Hz), 7.15(2H, d, J=8. 79%&), 10
7.40(2H,d, J=6.10Hz), 7.81(1H,s), 48 - 8.60(2H d, J=5.86Hz).

In a manner known per se in the art, t he “met hane- sul fonate of the
title conpound was obtained in a yield of 56.7% 15 Yel | ow
prisns (nethanol -ethyl acetate). Melting point: 198.5-199.8C

[err] H NMR ( CDQBNMR ( wd%) & P(aH{,s)3 %?.(oiﬂm),,s)?» 82(3H, s),
6.14(2H,s), 6.82(2H,d,J 84('2H, d, J=9. 04Hz) ,
7.10(2H, d, J=9. 04Hz) , 7.2@&-7. 32(10H m)7,. ]76(43I-ﬂ,1@|l,,d—,g=04liizs){z)7 79(1H, s),

7.95(2H,d, J=6.83Hz), 8.86(2H, d, J=6.59Hz). IR (KBr) cnferr]:
1640, 1606, 1511,1396,ﬂZ&?(ﬂﬁZEﬁLlSZ,lOZ?, '
838, 800, 769. qH_e 130 25 Pr epar ati on of

5, 6- bi s(4- nethd%&ﬁﬁ%ﬁ?|fm2 (21@94 1477,1409,1138,1099,824.

- 145 - . Example 135

Preparation of 5-(4—chlorophenyl);6-[4—(methylthio)-
phenyl]-2-(3-pyridylmethyl)-2H-pyridazine-3-thione:
Using 5-(4-chlorophenyl)-6~[4-(methylthio)-
phenyl]-2-(3-pyridylmethyl)-2H-pyridazin-3-one as a
10 starting material, the procedures of Example 122 were
repeated likewise, whereby the title compound was ob-

tained in a yield of 99%.

Yellow needles (ethyl acetate-hexane).

Melting point: 130.3-131.0°C

15 Mass (m/e): 435,437 (M'). |
lg-NMR (cncqﬂ‘s: 2.48(3H,s), 5.99(2H,s),
7.06-7.15(6H;m), 7.29-7.31(3H,m), 7.78(1H,s),
8.05(1H,d,J=8.20Hz), 8.53(1H,d,J=3.32Hz),
8.86(1H,s).
20 - IR (XKBr) cm~l: 1596,1413,1147,1101,826.

Example 136 _
Preparation of 5-(4~fluorophenyl)-6-[4-(methylthio)~-
phenyl]-2H-pyridazine-3-thione:

Using 5-(4-fluorophenyl)=-6-[4~-(methylthio)-

25 phenyl]-2H-pyridazin-3-one as a starting material, the



di fl uoroci nnanyl) - 2H pyri dazi ne- 3-t hi one: Usi ng
5, 6- bi s(4- met hoxyphenyl ) -2-(2, 4-di fl uor o-

ci nnanyl ) - 2H pyri dazi n-3-one as a starting material, t he

procedures of Exanple 122 were repeated |ikew se, 5 whereby the title
conpound was obtained in a yield of 40. 6% Yel | ow needl es
(ethyl acetate-diethyl ether). Melting point: 140.7-141.4[err]C
[err]H-NMR (CDCJerr]) [err]: 3.80(3H s), 13¢8L(3H,s), 10

5.54(2H, d, J=6. 59Hz) , 6.54(1H,dt,J=16.11,% 59H7) ,

6. 75-6.82(2H, M, 6.81(2H,d, J=9.03Hz), 6. 82(2H, d, J=9. 04Hz) ,

6. 89(1H, d, J=16. 12Hz), 7.08(2H, d, J=8. 79Hz) ,

7.19(2H, d, J=9. @Hdtledures of Example 1243w6151&bﬁeﬁked7l&kéhﬂsﬁ%- 15
IR (KBr) cnierr]: 1608, 1502, 1398, 1255, 1237, 1180, 1154, 1035,

963, 835. whexriebgmilhe T¥itle compound wlscpbtatined dh a yield of
5-(4-chl orophenyl ) -6-[4-(net hyl t hi o) - _

phenyl]-2-cyc|dhkdﬁylnethyl 2H pyridazi ne-3-thione: 20 Usi ng
5- (4-chl or ophenyl ) 6-[ 4- (et hyl t hi_o) -

phenyl | - 2- cycl KGN matians Aty @&ﬁﬁ@tﬁﬂ&%§@§§)a starting

Wher eby 3 he 1 D10 S0l A Sind o218 -9 % i ned in A yield of 64.5% 25
j(e|1|48W. pl‘-l sms (I,Fatgyl(ng/:e%t_atﬁweme.).
lH-NMR (CDCt3) §: 2.47(3H,s), 7.03(2H,t,J=8.59Hz),
7.09-7.16(6H,m).
IR (KBr) em™1: 3133,1605,1597,1509,1388,1318,1109,

10. 842,827. |

Example 137
Preparation of 2-cyclopropylmethyl-5-(4-fluoro-
phenyl)-s-[4-(methylthio)phenyl]-ZH-pyriéazine-3-
thione:

15 | Using z-cyclopropylmethyl-s—(4-fluorophény1)-6—
{4-(methylthio)phenyl]~2H-pyridazin-3-one as a starting
material, the procedures of Example 122 were repeated
likewise, whereby the title compound was obtained in a
yield of 95.6%. |

20 Yellow prisms (ethyl acetate-hexane).

Melting point: 135.7-135.8°C

Mass (m/e): 382 (MT).

1H-NMR (CDCf3) 6: 0.54-0.64(4H,m), 1.67-1.77(1H,m),
2.47(3H,s), 4.64(2H,d,J=7.32Hz),

25 7.02(2H,t,J=8.66Hz), 7.09-7.17(6H,m), 7.81(1H,s).



Melting point: 135.3-135.4C Mass (me): 398,400 (Merr]).
[err]H-NVR (CDCJerr]) [err]: 0.54-0.62(4H m, 1.68-1.75(1H m,

4.63(2H,d, J=7.42Hz), 7.10(2H,d, J=8.20Hz), 5 7. 14(4H s)
7.30(2Hd, J=8. 20Hz), 7.81(1H,s). IR (KBr) cnfierr]:

1600, 1490, 1477, 1129, 1101, 828. Exanpl e 132 Preparation
of 2-benzyl -5-(4-chl orophenyl)-6-[4-

(et hyl t hi o) phenyl | - 2H pyri dazi ne- 3-t hi_oRgg -10 Usi ng

2- benzyl - 5- (4- chl or ophenyl ) - 6-[ 4- (net hyl -

t hi o) phenyl ] - 2H pyri dazi n-3-one as a starting material, t he
procedures of Exanple 122 were repeated |ikew se, wher eby t he
title conpound msas(KE¥)aicaed:i nLevsyiisod,al476,1412,1280,6%58,1501,843Yel | ow’
needl es (ethyl acetate-hexane). N@Itlng p0|nt 103 2- 103 3C

Mass (nle): 434xaxpldvia)3s [err]H-NVMR (CDC[err]) [err]: 2.48(3H,s),
5.99(2H, s), 7.07-7.14(8H m, 7.26-7.39(3H,m, 20

7.60( 2H, d, J=6. 64HBxeprYENitm Hf 2-benzyl- ﬂﬂ%%ﬁﬂ&@Pngﬂhgnﬂl)-G [4-

1597, 1491, 1413, 1345, 1145, 1100, 825. npl e 133

Preparation of 5- (@N%ﬂh%%@ﬂﬂﬂ%ﬂﬂ%HXlki?Hﬁﬂ?ﬁﬂQﬁﬁﬁﬁe‘ 3-thione:
benzyl)EP-[4-(nEthyHﬂg{RJﬂ¥i erfyiHQQh- %3¥%p enfi 6 [4-(megﬂf1-

thio)phenyl]-2H-pyridazin-3-one as a starting material,
the procedures of Example 122 were repeated likewise,
whereby the title compound was:obtained in a yield of
95.6%.

10 Yellow prisms (diethyl ether-hexane).
‘Melting point: 108.1-108.2°C
Mass (m/e): 418 (M').
lH-NMR (CDCt3) 6: 2.46(3H,s), 5.99(2H,s),

6.97-7.14(7H,m), 7.32-7.37(3H,m),

15 7.60(2H,d,J=6.10Hz), 7;79(1H,s).
IR (KBr) cm™1: 1605,1509,1417,1162,1101,836.
Example 139

Preparation of 2-benzyl-5-(4-fluorophenyl)-6-[4-
(methylsulfonyl)phenyl]-2H-pyridazine-3-thione:
20 . Using 2-benzyl-5-(4-fluorophenyl)-6-[4~(methyl-
| sulfonyl)phenyl]-2H~-pyridazin-3-one as a starting

material, the procedures of Example 122 were repeated
likewise, whereby the title compound was obtained in a
yield of 100%. |

25 Yellow prisms (ethyl acetate-hexane).



- 147 - Usi ng 5-(4-chl orophenyl)-2-(2, 4-difl uorobenzyl) -

6-[ 4- (nmet hyl t hi o) phenyl ] -2H-pyri dazi n-3-one as a start- . Ing
material, the procedures of Exanple 122 were repeated |ikew se,
whereby the title conpound was ob- 5 tained in a yield of 65.6%
Yel | ow needl es (ethyl acetate-hexane). Melting point: 176.5-176.6C
Mass (nfe): 470,472 (M+). [err]HHNMR (CDClerr]) [err]: 2.47(3H,s),
5.97(2H,s), 10 6.86(2H t,J=8..3QHz), 7.05-7.12(6H m,
7.30(2H, d, J=8. 59Hz) , 7.53(1H,dd,J:14.64,§2 0Hz) , 7.80(1H, s).
IR (KBr) cnferr]: 1604, 1506, 1410, 1336, 1154, 1101, 1089, 829. Exampl e
134 - 15 Preparation of 5-(4-chlorophenyl)-2-(2, 4-dichl oro-
benzyl ) - 6- [ 4- ( M1 ippimenylgr. B+18e.icdazi ne- 3- t hi one:
Usi ng 5-(4-chl orophenyl)-2-(2, 4-di chl or obenzyl) -
6- [ 4- (et hyl t hiMasEhefmAd)- 2480y r(Migzi n- 3-one as a start- 20 I ng
material, the procedures of Exanple 122 were repeated |ikew se,
wher eby the ti tYH-1BBh DU has: b-06(3H,s), TANRHS) a yield of 77.2%
Yel | ow needl es (ethyl acetate-hexane). - Mel ting point:
183.2-183. 4[err] C 29 +00-7 Nels@HWe) :7 502 7(-¥(5H, m) ,

5 7.58(2H,dd,J=8.01,1.56Hz), 7.84(1H,s),

7.87(2H,d,J=10.35Hz) . |
IR (KBr) cm™~1: 1604,1511,1308,1163,1152,1083,848,571.
Example 140
Preparation of 5-~(4-fluorophenyl)-2-(4-methoxy-
10 benzfl)-6-[4-(methylthio)phenyl]eZH—pyridazine-3-
thione: |
Using 5—(4-fluorophenyl)-2-(4-methoxybén;yl)—6-
‘[4-(methylthio)phenyl]-2H-pyridazin-3-one as a starting
material, the procedures of Example 122 were repeated
15 likewise, whereby the title compound was obtained in a
yield of 92.2%. -
Yellow powder (ethyl acetate-hexane).
Melting point: 112.7-112.9°C
Mass (m/e): 448 (M%).

20 lH-NMR (CDCt3) §: 2.47(3H,s), 3.79(3H,s), 5.92(2H,s),
6.89(2H,d,J=8.54Hz), 6.99(2H,d,J=8.54Hz), |
7.09-7.14(6H,m), 7.60(2H,d,J=8.54Hz), 7.78(1H,s).

IR (KBr) cm™}: 1607,1511,1248,1162,1101.
Example 141

25 Preparation of 2—(2,4-dichlorobenzYl)-5-(4-f1uoro—



- 148 - [err]HHNWVR (CDC[err]) [err]: 2.46(3H,s), 6.00(2H,s),

(.04-7.32(10H m, 7.46(1H d,J=2.15Hz), 7.82(1H,s). -

IR (KBr) cnierr]: 1594, 1477,1409, 1138, 1099,824. 5 Exanpl e 135
Preparati on of 5-(4-chlorophenyl)-6-[4-(nethylthio)-

phenyl ] -2-(3-pyridyl nethyl)-2H- pyri dazi ne- 3-t hi one: Usi ng
5-(4-chl orophenyl ) -6-[4- (et hyl t hio) -

phenyl ] -2-(3-pyridyl met hyl) - 2H pyri dazin43»one as a 10 starting
material, the procedures of Exanple 122 were. repeated |ikew se,
wher eby the title conpound was ob- tained in a yield of 99%

Yel | ow needl es (ethyl acetate-hexane). =~ Mel ting point: :

130. 3-131. O[ er r ] CphEnyl) -6-\{hsy mathyl thdd) phahyQN-@H-pyridazine-3-
[err]H-NVR (CDC[err]) [err]: 2.48(3H,s), 5.99(2H s),

7.06-7.15(6H, m), *E®NR:31(3H m, 7.78(1H,s),

8. 05(1H, d, J=8. 20Hz), 8.58(1H, d, J=3. 32Hz), 86( 1H, s) 20
I'R (KBr) cnf err] 158 ing) 2-1(24A-pichlgxnebenzyl) -5- (Emifri:pl‘?é' nyl)-
Preparati on of (4- quoropheny%& J met hyl t hi q) -

phenyl ] - ZFprr|§Ekﬁrﬁ¥ i dHe) phen 1]-2H-p rlﬂiﬁﬁﬂj3'°ne as a start-

S (411 yor openyl) 6ol (et I . 0)coa B o SN 13 Riietazi - 3-one

as a st ting
repeated likewise, whereby the title compound was ob-

tained in a yield of 79.8%.

Yellow needles (ethyl acetate-hexane).

Melting point: 154.0-154.2°C

10 Mass (m/e): 487 (MT).

‘lH-NMR (CDCt3) 6: 2.45(3H,s), 6.00(2H,s),
7.00-7.10(6H,m), 7.13-7.22(4H,m),
7.45(1H,d,J=1.95Hz), 7.82(1H,s).

IR (KBr) cm~l: 1597,1509,1414,1099,839,824.

15 Examﬁle 142
Preparation of 2-(4-chlorobenzyl)-6-~(4-methoxy-
' ﬁhenyl)-5-(4-pyridyl)-2H-pyridazihe-3-thione:
- Using 2-(4-chlorobenzyl)-6-(4-methoxyphenyl)-5-
(4-pyridyl)-2H-pyridazin-3-one as a starting material,
20 the procedures of Example 122 were repeated likewise,
whereby the title compound was obtained in a yield of

45.3%.

Yellow prisms (chloroform-hexaﬁe).

Melting point: 144.4~145.1°C

25 lH-NMR (cDcey) 6: 3.79(3H,s), 5.92(2H,s),



- 149 - procedures of Exanple 122 were repeated |ikew se,

whereby the title conmpound was obtained in a yield of .84.3%

Yel | ow prisnms (ethyl acetate-hexane). 5 Mel ting point:
218.7-218.9[err] C ' Mass (me): 328 (Merr]). [ err] H NWR
(CbCferr]) [err]: 2.47(3H,s), 7.03(2H,t,J=8.59Hz),

7.09-7.16(6H, m. IR (KBr) cnjerr]:

3133, 1605, 1597, 1509, 1388, 1318, 1109, 1Q 453 842, 827.
Exanpl e 137 Preparation of 2- cyclopropylnethyl 5-(4-fluoro-
phenyl ) - 6-[ 4- (et hyl t hi 0) phenyl ] - 2H pyri dazi ne- 3- t hione: 15

Usi ng 2-cycl opropyl net hyl - 5-(4-fl uorophenyl) - 6-
[ 4- (et hyl t hi 0) phenylq -24t31y,d B8 Joait0ne BD5(2H ,&d,iJ20. 65, 4. 45sza,t erial,

the procedures of Exanple 122 were repeated Ilkemnse wher eby the
title conpound was ot diéai d, B=8.90Hz), A.iddl (RHfd,I=EY2HZD(] Yel | ow
prisns (ethyl acetate-hexane). Melting point: 135.7-135.8[err]C
Mass (me): 382 (M).7.35(2H, d I8 v AHNVR 1A ), [err]:
0.54-0.64(4H m, 1.67-1.77(1H m 2.47(3H, s),
4.64(2H, d, J=7. 32Hz) , 8B (2H, ad 1. 66 (fo(4BHR), =8 66Hz) , 7.09-7.17(6H, M),
7'81(1Ft§)' IR (KBr) cm~1: 1609,1516,1491,1477,1416,1399,1343,
1252,1163,1146.
Example 143

Preparation of 6-(3-fluoro-4-methoxyphenyl)=5-(4-

methoxyphenyl) -2H~pyridazine-3-thione:

10 To a solution of sodium periodate (1.66 g) in
water (10 m¢), sulfuric acid (0.163 m¢) was added un-
der ice cooling, followed by the addition of a solution
of tartaric acid (1.16 g) in water (3 m¢). The
resulting solution was stirred at room'temperature for -

15 | 30 minutes. Added to the solution weré 3'-fluoro-4"'-
methoxy-z-(4-methoxypheﬁyl)acetophenone (2.12 g, 7.73
mmol), a solution of sodium hydroxide (0.92 g) in water
(15 m¢) and ethanol (20 mf), followed by stirring
overnight at foom temperature. After the mixtﬁre was

20 heated at 70°C for 40 minutes, the ethanol was dis-

tilled off, and water was then added. The mixture was
washed with ethyl acetate. The water layer was
acidified with hydrochloric acid, followed by extrac-
tion with ethyl acetate. The extract was washed suc-

25 cessively with water and a brine, and was then dried



- 150 - IR (KBr) cnjerr]

1605, 1509, 1476, 1412, 1230, 1158, 1101, 843. Exanpl e 138

Preparation of 2-benzyl-5-(4-fluorophenyl)-6-][4-

(met hyl t hi o) phenyl ] - 2H pyri dazi ne-3-thione: 5 Usi ng

2- benzyl - 5- (4-f | uor ophenyl ) - 6-[ 4- (et hyl -

t hi o) phenyl ] - 2H pyri dazi n- 3-one as a starting mat eri al , t he
procedures of Exanple 122 were repeated | shegﬁse, wher eby t he
title conpound was obtained in a yield o% 95.6% 10 Yel | ow
prisnms (diethyl ether-hexane). Mel ting point: 108.1-108.2[err]C
Mass (nfe): 418 (Merr]). [err]HHNMR (CDCl err]) [err]: 2.46(3H, s)
5.99(2H s), over anhydrod@ %Bdlu%4@ﬁmfﬁke.7 e’ s3163HY waslAis~
7.60(2H,d,J=6.10Hz), 7.79(1H,s). R (KBr) cnierr]:

1605, 1509, 1417t1MIEdKH£E5EHaer reduced E&%ﬁﬁh@el39The crude oilPreparation
of 2-benzyl -5-(4-fl uorophenyl)-6-[4-

(et hyl sul f onyl(pl2enyg)] wald Risisedxiede-id ethamel (B0 m¢) and subt)si ng
2-benzyl - 5- (4-fl uorophenyl) - 6-[ 4- (net hyl -

sul f onyl ) phenylsecenty ol additiconefadydrazdine hydrate (356nmgdri &he t he
procedures of Exanple 122 were repeated i kewi se, whereby the
title copound RREUIdAnG Méxture, was heated omegnjghtogndersreflux.yed ow

prisms (ethyl azcglt atee%%xsansec)lutlon of sodium hydroxide (40 mZ) was

added to the reaction mixture, followed by heating un-
der reflux for 2 hbufs. After the reaction mixture was
neutralized with hydrochl&ric acid, the thus-obtained

10 mixture was extracted Qith ethyl acetate. The organic

layer was washed with a brine and was then dried over
anhydrous sodium sulfate. The solvent was distilled
off. The residue was separated aﬁd purified by
chromatography on a silica gel column and was then

15 crystallized from ethanol, whereby fhe title compound

(764 mg, 30.3%) was obtained as yellow prisms.
Melting point: 221.8?223.0%:

Mass (m/Z): 326 (M').

1g-NMR (CDCt;) §: 3.82(3H,s), 3.88(3H,s),

20 6.80-6.87(3H,m), 6.91(1H,ddd,J=8.5,2.2,1.0Hz),
6.94(1H,s), 6.98(1H,dd,J=12.0,2.2Hz),
7.06(2H,d,J=9.0Hz), 11.90(1H,brs).

IR (KBr) cm~1: 1652,1610,1515,1311,1298,1271,1261,1249,
1025.

25 Example 144



Melting point: 181.8-182.0[err]C Mass (me): 450 (M+).

[err]HHNMR (CDClerr]) [err]: 3.06(3H,s), 5.99(2H s),

7.00-7.11(4H,m, 7.30-7.42(5H M, 5 7.58(2H, dd, J =g, 01 1. 56Hz) ,
7.84(1H, s), 7.87(2H,d, J=10. 35Hz) . IR (KBr) cnjerr]:
1604, 1511, 1308, 1163, 1152, 1083, 848, 571. Exanpl e 140

Preparation of 5-(4-fluorophenyl)-2-(4-nmethoxy- 10
benzyl)-6-[4-(nethy|thio)phenyl]-ZH-pijq i ne- 3- t hi one:
Usi ng 5-(4-fluorophenyl)-2-(4-nmethoxybenzyl) - 6-

[ 4- (et hyl t hi 0) phenyl ] - 2H pyri dazi n-3-one as a starting mat eri al ,
the procedures of Exanple 122 were repeated 15 ° - likew se, whereby the

title conpound Wasprifaddieibr b 2-benzyl-6H @-G1%ordi42Hethoxy- Yel | ow’
powder (ethyl acetate-hexane). Melting point: 112.7-112.9C

Mass (mle): 448 ( Mirnyl).-5-201 -methdxaphdny IR 2HRGrddazin-a-+dne:2. 47(3H, s) ,
3.79(3H s), 5.92(2H s), 6. 89( 2H, d, J=8. 54Hz) ,

6. 99( 2H, d, J=8. 54Hz), Using 6- (3-fluorh-d-nathtsinheny 1) -60{ (ZHtmethaxysdHz ) |
7.78(1H,s) . IR (KBr) cnferr]: 1607, 1511, 1248, 1162, 1101.
Exanpl e 141 2@henyl)-zrhmm®namr3mor@ (@dtlhﬁmlorhm%ﬁ ass-startyor o-

5 - ing materials, the procedures of Example 12 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 95.8%.
Pale yellow prisms (ethyl acetate-hexane).
Melting point: 136.6-137.8°C
10 Mass (m/2): 416 (M%),
lH-NMR (CDCey) §: 3.81(3H,s), 3.87(3H,sj, 5.41(2H,s),
6.76-6.83(3H,m), 6 85(1H,d4d,J=8.5,2. OHZ),
6.88(1H,s), 6. 97(1H dd,J=12.0,2.0Hz),
7.02(2H,d,J=8.5Hz), 7.27-7.41(3H,m),
15 7.53(2H,d,J;7.1Hz).
IR (KBr) em~l: 1671,1610,1519,1511,1432,1304,1292,1275,
1249,1177,822.
Example 145
| freparation of 2-(4-chlorocinnamyl)-6-(3-fluoro-4-
20 methoxyphenyl) -5~ (4-methoxyphenyl)-2H-pyridazin-3-
. one:
Using 6-(3-fluoro-4-methoxyphenyl)-5-(4-methoxy-
phenyl) -2H-pyridazin-3-one and 4-chlorocinnamyl
chloride as starting materiéls, the procedures of Exam-—.

25 ple 12 were repeated likewise, whereby the title com-



- 152 - phenyl)-6-[4- (et hyl t hi o) phenyl ] - 2H pyri dazi ne- 3-

t hi one: ' Usi ng 2- (2, 4-di chl orobenzyl) - 5- (4-fl uorophenyl) -

6- [ 4- (et hyl t hi o) phenyl ] - 2H pyri dazi n-3-one as a start- 5 i ng
material, the procedures of Exanple 122 were repeated |ikew se,
wher eby the title conpound was ob- tained in a yield of 79.8%
Yel | ow needl es (ethyl acetate-hexane). Mel ting point:

154. 0-154. 2[err]C 10 Mass (ne): 4%756(l\_/[err]) [ err] H NVR
(CbCferr]) [err]: 2.45(3H,s), 6.00(2H,s), 7.00-7.10(6H m,
7.13-7.22(4H m, 7.45(1H,d, J=1.95Hz), 7.82(1H s).

IR (KBr) cnierr]: 1597, 1509, 1414, 1099, 839, 824. 15 Exanpl e 142
Preparati on of pburit GhlsDradiingdd -ir (@4-yiRiIE 72.5%.
phenyl)-5-(4-pyridyl)-2H pyridazi ne- 3-t hi one: Usi ng

2- (4- chl or obenmsdl)ofidst natyebaldiicre/ Ipowsier (ethyl acetate-hexane).
(4-pyridyl)-2H pyridazin-3-one as a starting material, 20 t he.
procedures of BMekiping PRiMer d4dopfdidt 4°Ckew se, wher eby the
title conpound was obtained in a yield of 45. 3% ~ Yel | ow
prisnms (chl or ofMas8 he%Ee) 476 (M7) . Melting point: 144.4-145 1[err]C

5 lg-NMR (CDCty) §: 3.81(3H,s), 3.87(3H,s),
4.99(2H,d,J=6.6Hz), 6.44(1H,dt,J=15.9,6.6Hz),
6.69(1H,d,J=15.9Hz), 6.79-6.90(4H,m), 6.91(1H,s),
7.01(1H,dd,J3=12.2,2.0Hz), 7.04(2H,d,J=8.5Hz),
7.27(2H,d,J=8.5Hz), 7.32(2H,d,J=8.5Hz).

10 IR (KBr) em™1: 1666,1610,1520,1512,1279,1247.
Example 146
Preparation of 2-ethyl-6-(3-f1ﬁoro-4-méthoxyphenyl)-
5—(4-methoxyphenyl) -2H-pyridazin-3-one:
To a solutlon of 6-(3- fluoro-4-methoxypheny1)-5-
15 (4-methoxyphenyl)-2H-pyridazin-3-one (150 mg, 0.46
mmol) in N,N-dimethylformamide (1.5 m¢), potassium
carbonate (317.6 mg) and ethyl iodidé (179.2 mg)_were
added, followed by stirring at 70°C for 3 hours. The
reaction mixture was concentrated, followed by thé ad-
20 dition of water. The mixture was extracted with ethyl
acetate, and the extract was dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced bressure. The residue was separated and
" purified by preparative silica gel chromatogfaphy and

25 then crystallized from ethyl acetate-hexane, whereby



25

- 153 -
7.11(2H,d, J=8. 90Hz), 7.31(2H,d
7.55(2H, d, J=8. 42Hz), 7.77(1H s),

S

1252, 1163, 1146.

[err]H-NMR (CDC[err])

[err]: 3.79(3H,s), 5.92(2H,s),

6. 81(2H, d, J=8. 90Hz), 7.05(2H, dd, J=1.65, 4, 45Hz),
J=8. 42Hz), '
8.57(2H, dd, J=1. 65, 4. 45Hz) .

IR (KBr) cnferr]: 1609, 1516, 1491, 1477, 1416, 1399, 1343,

Exanpl e 143 Preparation of

6- (3- f 1 uor o- 4- net hoxyphenyl ) - 5- (4- - 157 -

met hoxyphenyl ) - 2H pyri dazi ne- 3-t hi one: f& To a sol ution of
sodi um periodate (1.66 g) in water (10 nferr]), sulfuric acid
(0.163 nferr]) was added un- der ice cooling, followed by the
addi tion of a aMditiidile compoundf(15¥ iy, ©AFY (hslGbained\alsLpdle

mMerr]).
for 15

met hoxy- 2- (4- met hoxyphenyl ) acet ophenone (2.12 g, 7.73 nmmol ), a
sol uti on of sodMeltingimodnte RDB-Gh23.5°Gat er ) (15-nerr]) and
(20 merr]), followed b stlrrlng overni ght at room

t enper at ure.
m nut es,

et hanol

added. fhe nlxtd?

was

10

15

20

25

The

/vﬂ%ﬁst¢R¥Zﬁod1ﬁ43 19 -
t he ethanol was tilled off, and water was then

@%S(CDC%) 63 %\a"sﬂéﬁ"v‘\iﬂrﬁw  ackt8t GHimkr vat er | ayer
aci di fi e3d é””:ﬂ{ hsy)dr och300 2 @ =d7. f}g)llov%e.d;gq_y .egg{ﬁi:’m) '

resulting solution was stirred at roomtenperature

3¥eliluw ascedlskled to the solution were 3' -fluoro-4'-

heated at 70[err]C for 40

6.87~6.92(2H,n), 7.01(1H,dd,J=12.2,2.0Hz),

7.04(2H,d,J=8.8Hz) .

IR (KBr) cm~l: 1659,1609,1520,1512,1305,1297,1277,1244,

1181,1131,1022,837.

Example-147
Preparation of 6-(3-fluoro-4-methoxyphenyl)-2-

isobutyl-5-(4-methoxyphenyl)-2H-pyridazin-3-one:

Using 6-(3~fluoro-4-methoxyphenyl)-5-(4-methoxy-

phenyl) -2H-pyridazin-3-one and isobutyl bromide as
starting materials, the procedures_of Example 146 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 91.3%.

Colorless needles (diethyl ether-hexane).

Melting point: 86.8-87.4°C |

Mass (m/Z): 382 (M%).

lH-NMR (CDCt3) 6: 1.01(6H,d,J=6.8Hz),"

2.37(1H,tsep,J=7.3,6.8Hz), 3.81(3H,s),
3.87(3H,s), 4.08(2H,d,J=7.3Hz), 6.79~6.86(3H,n),

6.87(1H,dd,J=2.1,0.6Hz), 6.89(1H,s),



tion with ethyl acetate. The extract was washed suc- 25 cessively
wth water and a brine, and was then dried '

-

- 154 - over anhydrous sodium sul fate. The sol vent was dis-
tilled off under reduced pressure. The crude oil (1.29 g) was
di ssolved in ethanol (50 nmerr]) and sub- sequent to addition of
hydr azi ne hydrate (356 ng), the 5 resultant m xture was heated
overni ght under reflux. A 2 N gggeous sol ution of sodium
hydroxi de (40 niferr]) was added 'to the reaction m xture, followed
" by heating un- der reflux for 2 hours. After the reaction m xture
was neutralized wwth hydrochloric acid, the thus-obtained 10

m xture was extract er,\dd(f]_}gTd@ﬂJﬁQ.QtlgtzQ.le-;he 7QI0BI2HG d, J=9 . 0Hz)l.ayer was -
washed with a brine and was then dried over anhydr ous sodi um

sul fate. The sdReRBmjandilst ildedd 1610, 152106512, 3@ 5, aiodya 283 separ at ed

and purified by chromat ography on a silica gel colum and was then
15 crystallized from et ha&?#5, M¥r-eby. the title conpound (764
ng, .30.3% was obtai ned as yell ow prisns. Mel ting point:
221.8-223. 0] er §¥@mple 148 \hss (nmZ): 326 (Merr]). 1H NMVR

CDCt3) 6: 3.82(3H,s), 3.88(3H.s), 2 .80-6.87(3H, M,
gs. 91( 1?—I,§jdd, J:8.(5,F‘E.S‘22af , °fs)2-cyc%°propylgl_e§b(y ,63-)(,3-f1§mro®4-—

R (KB cilort] - TSP RERE IS SRS AP o 2Ry piaad i i 0TS
one:
Using 6—-(3-fluoro-4-methoxyphenyl) -5-(4-methoxy-
Pphenyl)-2H-pyridazin-3-one and (chloromethyl)cyclo-
10 propane as starting materials, the procedures of Exam-
ple 146 were repeated likewise, whereby the.title com~
pound was obtained in a yield of 93.0%.
Colorless prisms (ethyl acetate-hexane).
Meiting point: 132.2-132.6°C
15 , Mass (m/Z): 380 (M%).
1H-NMR (CDCe3) §: 0.46-0.62(4H,m),
1.45(1H,ttt,J=7.8,7.3,4.9H2z), 3.82(3H,s),
3.87(3H,s), 4.11(2H,d,J=7.3Hz), 6.80-6.91(5H,m),
7.01(1H,dd,J=12.2,2.0Hz), 7.06(2H,d,J=9.0Hz).
20 IR (KBr) cm™1; 1660,1612,1521,1511,1306,1295,1278,1244,
1176,1019,828.
Example 149
Preparation of 4,5-dihydro-5-(3-fluoro-4-methoxy-
phenyl) -6-(4-methoxyphenyl) -2H-pyridazin-3-one:

25 Using ethyl 3-(3-fluoro-4-methoxyphenyl)-4-(4-



1025. 25 Exampl e 144 - 155
Preparation of 2-benzyl-6-(3-fluoro-4-nmethoxy- .

phenyl) 5- (4- met hoxyphenyl ) - 2H pyri dazi n- 3- one: Usi ng

6- ( 3-f 1 uor o- 4- net hoxyphenyl ) - 5- (4- et hoxy- .

phenyl ) - 2H pyri dazi n- 3-one and benzyl brom de as start- 5 I ng
materials, the procedures of Exanple 12 were repeated |ikew se,
wher eby the title conmpound was ob- 159 tained in a yield of 95.8%
Pal e yel | ow prisnms (ethyl acetate-hexane)- Mel ting point:

136.6-137.8[err]C 10 Mass (m Z): 416 (Merr]). [err] H NWR
(cberr]) [err]: 3.81(3H,s), 3.87(3H,s), 5.41(2H, s),

6. 76- 6. 83( 3H,
6. 97( 1H dé 1= ?2 ) Zééfgﬂ'érﬂﬂl)]-—lﬁ-ét&%oate 2a(52 I—? ds’cartlnl_?i3 n&gﬁéﬁaﬁ),’

7.27-7.41(3H mthe 1ﬁrocedures of Exaiipid i Jferedl HZdpeated 11kev&i%é}<5r)
cnferr]: 1671, 1610, 1519, 1511, 1432, 1304, 1292, 1275,

1249, 1177, 822. whereby tEHaMmﬁxe]¢ﬁmpound was obﬁarneﬁeun(n1yﬁeld of
2-(4- chlorOC|nnanyI -6-(3-fluoro-4- 20 _
met hoxyphenyl ) -%5 (3% et hoxyphenyl ) - 2H pyri dazi n- 3- one:

Usi ng 6-é3-f|uoro 4- met hoxyphenyl ) - 5- (4- et hoxy-
Pale yellow scales (ethyl acetate-hexane).

Melting point: 171.2-173.4°C

Mass (m/2): 328 (MV).

1H-NMR (CDCZy) 6: 2.75(1H,dd,J=16.8,1.2Hz),

' 2.97(1H,dd4,J=16.8,7.7Hz), 3.82(3H,s), 3.85(3H,s),
10 4.40(1H,d44,J=7.6,1.2H2), 6.85-6.98(5H,m),

7.64(2H,d,J=8.éHz), 8.54(1H,brs).
IR (KBr) cm~l: 1675,1660,1616,1516,1351,1278,1255,1174.
‘Example 150
Preparetion of 5-(3-fluoro-4-methoxyphenyl)-6-(4-

15 methoxyphenyl)-2H-pyridazin-3-one:

Using 4,S-dihydro-s-(3*f1uoro-4-methoxypheny1)-6-
(4—methoxyphenyl)-2H—pyridazin-3—one'as'a starting |
material, the procedures of Example 7 were repeated
likewise, whereby the title compound was obtained in a

20 yield of 90.2%.
Colorless needles (ethyl acetate-hexane).
Melting point: 212.8-213.4°C
Mass (m/Z): 326 (M%),
1H-NMR (CDCty) §: 3.80(3H,s), 3.89(3H,s),

25 6.79(2H,d,J=8.8Hz), 6.85(1,d,J=11.7Hz),



phenyl ) - 2H pyri dazi n- 3-one and 4-chl oroci nnanyl chloride as

starting materials, the procedures of Exam 25 ple 12 were repeated

| i kewi se, whereby the title com ' :
- 156 - pound was obtained in a yield of 72.5% Col orl ess
crystalline powder (ethyl acetate-hexane). Mel ting point:

144. 0-145. 4[err] C Mass (M Z): 476 (Merr]). 5

[err]HNMR (CDClerr]) [err]: 3.81(3H,s). &L U3H s),
4.99(2H, d, J=6. 6Hz), 6.44(1H,dt,J=15.9,6.8Pé§, .
6. 69(1H,d, J=15.9Hz), 6.79-6.90(4H, m, 6.91(1H, s),

7.01(1H,dd, J=12.2,2.0Hz), 7.04(2H,d, J=8.5Hz), 7.27(2H, d, J=8. 5Hz),
7.32(2H,d, J=8.5Hz) . €B7-6.93 K /r,) eeyd,s), 7.13(2H,d,J=8.8Hz), '
1666, 1610, 1520, 1512, 1279, 1247. Exanpl e 146 Preparation
of 2-ethyl-6-(3-fl uorxe &25&Hdaghenyl ) -

5- (4- met hoxyphenyl ) - 2H pyri_dazi n- 3- one: . To a sol ution of

6- ( 3-f | uor.o- 4- R hFBImhedwyTY: 5L667,5.614,1520,1308,1278,1254,1132,1022,

(4- met hoxyphenyl ) - 2H pyri dazi n- 3-one (150 ny, 0.46 mol) in

N, N- di net hyl formanmi de (1.5 n{ &399, potassium carbonate (317.6 ng)
and et hyl iodiﬂg 179.2!£p) wer e added, followed by stirring at
70C for 3B hour $°¥ el reacti on m xture was concentrated, foll owed

gZeEQSe?dénd2?he é&?é&é%é%%égc#fté?%ﬁﬂggﬁiﬁgxﬁiﬁﬁia¥§iéagééﬂgﬁ?i\M th ethyl
phenyl) -6~ (4-methoxyphenyl) -2H~pyridazin-3-one:
Using 5-(3-fluoro-4—methoxypﬁenyl)—6—(4-methoxy-
phenyl) -2H-pyridazin-3-one and benzyl bromide as start-
10 ing materials, the procedures of Example 12 were
repeated likewise, whereby the title compound was ob-
tained in a yield.of 95.6%.
Colorless ﬁeedles ({ethyl acetate-hexane).
Melting point: 109.6-111.6%ﬁ
15 " Mass (m/2): 416 (M*).
1H-NMR (CDCt3) s: 3.79(3H,s), 3.87(3H,s), 5.41(2H,s),
6.75—6.89(6H,m), 7.10(2H,d,J=8.8Hz),
7.27-7.38(3H,m), 7.50-7.55(2H,m).
.IR (KBr) em~1: 1667,1608,1516,1462,1295,1276,1248,1181,
20 | 1131,1021,873.
Example 152
Preparation of 2-(4-chlorocinnamyl)-5-(3-fluoro-4-
methoxyphenyl) -6~ (4-methoxyphenyl)-2H-pyridazin-3- |
one:

25 Using 5-(3-fluoro-4-methoxyphenyl)-6-(4-methoxy-



sodium sul fate. The solvent was distilled off under reduced
pressure. The residue was separated and purified by preparative
silica gel chromatography and 25 then crystallized from et hyl

acet at e- hexane, wher eby - 157 -
the title conmpound (156 ng, 95.8% was obtained as pale yel | ow
needl es. . Melting point: 122.6-123.5[err]C Mass (m Z): 354
(Merr]). 5 [err]H- NVMR (CD( err] )%grr] 1.46(3H,t,J=7.2Hz),
3.81(3H,s), 3.87(3H, s), (ZH, q, J=7.2Hz), 6.79-6.86(3H ),
6.87-6.92(2H, M, 7.01(1H, dd, J=12.2, 2. O0Hz),

7.04(2H,-d, J=8. 8Hz) . IR (KBr) cnierr]:

1659, 1608, 1520151411305 HATaht 15 3200e abl 4-om )
1181, 1131, 1022"33‘37 ) 7@ chlorogipnamyd on of

6- (3-fluoro-4- &mﬂﬁ&ﬁﬁ@h%@kaa%tlng materlals, the procedures of Exam-
| sobut yl - 5-(4-met hoxyphenyl ) - 2H pyri dazi n- 3- one: Usi ng

6- ( 3- f | uor o- 4- PAteh ARy plearey Iepeatédnitikewise, lhereby the title com-
phenyl ) - 2H pyri dazi n- 3-one and i sobutyl brom de as starting

mat eri al s, the ponese tase obdaiBednine alFdeldr of 58.7%. repeated | i kew se,
wher eby the title conpound was ob- tained in yield of 91.3%
Col or | e$s needIGed qrdiesshrystiaddinex Rewder fgthyl anertemhséeﬁe)

86.8-87.4[err] C
Melting point: 109.2-111.0°C

Mass (m/Z): 476 (M').
lp-NMR (CDCe;) §: 3.79(3H;s), 3.88(3H,s),
4.99(2H,d4,J=6.6Hz), 6.44(1H,dt,J=15.9,6.6Hz),

10 6.68 (1H,d,J=15.9Hz), 6.80(2H,d,J=9.0Hz),
6.82-6.90(3H,m), 6.91(1H,s), 7.13(2H,d,J=9.0Hz),
7.26(2H,d,J=8.5Hz), 7.32(2H,d,J=8.5Hz).

IR (KBr) cm™l: 1655,1611,1515,1491,1306,1275,1250,1177,
1129.
15 - Example 153
Preparation of 2-ethyl-5-(3-fluoro-4-methoxyphenyl)-
6~ (4-methoxyphenyl) -2H-pyridazin-3-one:
Uéing 5—(3—f1uoro-4-metﬁoxyphenyl)—6—(4-methoxy—
phenyl) -2H-pyridazin-3-one and ethyl iodide as starting

20 materials, the procedures of Example 146 were repeated

likewise, whereby the title compound was obtained in a
yield of 97.8%.

Colorless needles (ethyl acetate-hexane).

Melting point: 161.7-162.2°C

25 Mass (m/Z): 354 (M).



s (mM2z2): 382 (Merr]). [eH]HNMQMDQeH])[HH

1(6H, d, J=6. 8Hz), 2.37(1H, tsep, J ,6.8Hz), 3.81(3H,s),
7(3Hs), 4.08(2H,d,J=7.3Hz), 6.79-6.86(3H,n), 25

7(1H,dd, J=2.1,0.6Hz), 6.89(1H s),

58 - 7.00(1H,dd, J=12.1, 2. 1Hz), 7.05(2H,d, J=9. OHz).
IR (KBr) cnierr]: 1660, 1610, 1521, 1512, 1305, 1297, 1277,

1245, 1177. Exanple 148 5 - 1g2Peparation of

2-cycl opropyl met hyl - 6- ( 3-fl uor o- 4-

met hoxyphenyl ) - 5- (4- met hoxyphenyl ) - 2H pyri dazi n- 3- one:
Usi ng 6-(3-fl uoro-4-net hoxyphenyl ) -5-(4- met hoxy-

phenyl ) - 2H pyr ildpaMR oD, fNsk (L O(IHEE s cerd )0, 3 Jsm(sn s)oy opane as

Mas
1.0
3.8
6.8
- 1

starting materials, the procedures of Exam ple 146 were repeated
| i kew se, whereby thes.taa(l:ﬂi,cs)m 4.31(2H,q,0edHms @i78-16®2 (6HEm)i,el d of
93. 0% Col orless prisnms (ethyl acetate-hexane). Mel ting

poi nt: 132.2-132.6[ert G (15 d,J=8.N4 «(m 2): 380 (Merr]).
err] H NMR er err 46-0. 62
Sl TN ———_

4.11(2H,d, J=7. 3Hz), 6. 80-6. 91(5H M.,
7.01(1HRd, J=12. 2, 2. OHz), 7. 063} |=?vd113ﬁ:91°c%32)833-

Example 154
Preparation of 5-(3-fluoro-4-methoxyphenyl)-2-
isobutyl-6-(4-methoxyphenyl)-2H-pyridazin-3-one:
Using 5-(3-fluoro-4-methoxyphenyl)-6-(4-methoxy-
10 phenyl)~-2H-pyridazin-3-one and isobutyl iodide as
starting materials, the procedures of Example 146 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 75.1%.
Colorless prisms (ethyl acetate-hexane).
15 Meiting point: 124.6-125.0°C
Mass (m/Z): 382 (M').
1H-NMR (cDCe3) 6: 1.01(6H,d,J=6.8Hz),
2.37(1H,tsep,J=7.6,6.8Hz), 3.80(3H,s),
3.89(3H,s), 4.08(2H,d,J=7.6Hz),
20 6.80(2H,d,J=9.0Hz), 6.84(1H,dd,J=11.3,1.3Hz),
6.87-6.91(3H,m), 7.12(2H,d,J=9.0Hz).
IR (KBr) cm~l: 1660,1612,1517,1463,1443,1308,1299,1281,
1251,1238,1178,1133,1023.
Example 155

25 Preparation of 2-cyclopropylmethyl-5-(3-fluoro—-4-



20 IR (KBr) cnferr]: 1660, 1612, 1521, 1511, 1306, 1295, 1278, 1244,

1176, 1019, 828. Exanpl e 149 Preparation of .

4, 5-di hydr o- 5- ( 3-f | uor o- 4- net hoxy-

phenyl ) - 6- (4- met hoxyphenyl ) - 2H- pyri dazi n- 3-one: 25 Usi ng et hyl
3-(3-fluoro-4-net hoxyphenyl)-4-(4- .

- 159 - met hoxyphenyl ) - 4- oxobut anoate as a starting nmateri al
the procedures of Exanple 1 were repeated d4 kew se, wher eby t he
title conpound was obtained in a yield of 55. 3% 5 Pal e
yel | ow scal es (ethyl acetate-hexane). - Mel ting point:

171.2-173. 4[err]C" Mass (m Z): 328 (M+). [err] H NMR
(ChCerr]) [err]: wetidhbiehyE)l-6s-8(4-mdthoxyphenyl)-2H~-pyridazin-3-~
2.97(1H,dd, J=16.8,7. 7THz), 3.82(3H,s), 3.85(3H,s), 10

4. 40( 1H, dd, J=7. 6, lo@¥), 6.85-6.98(5H m, 7.64(2Hd, J=8. 8Hz) ,
8.54(1H, brs). IR (KBr) cnjerr]: '

1675, 1660, 1616, 1516, 1@Sind 25-8( 3-26B1axag~4 ~methoxyphenuslpt &~ (Gmethoxy-
Preparation of 5-(3-fluoro-4-nethoxyphenyl)-6-(4- 15

met hoxyphenyl ) -2remd) BB TRYBIdagin=3-one and (chlqxgngfhyl)cyclo-
4,5-di hydro-5-(3-fluoro-4-net

h ) - G- :
L g o o s onai (asl IEAO® TG {als . the procedures of EXaE-
proced.ures of Eﬁ;‘ﬂ‘pifs [ eréf@éa@éfdlikewise, whereby the title com-

pound was obtained in a yield of 93.8%.
Colorless prisms (ethyl acetate-hexane).
Melting point: 135.2-135.7°C
10 Mass (m/Z): 380 (M').
1H-NMR (CDCf3) §: 0.46-0.62(4H,m),
1.42(1H,ttt,J=7.8,7.3,4.9H2), 3.80(3H,s),
3.89(3H,s), 4.11(2H,d,Jd=7.3Hz),
6.80(2H,d,J=8.8Hz), 6.82-6.93(4H,m),
15 7.13(2H,d,J=8.8Hz).
IR (KBr) em~1l: 1661,1611,1586,1519,1309,1295,1282,1249,
| 1181,1130,1021,823.
Example 156
Preparation of 5,6-bis(3-fluoro-4-methoxyphenyl)-
20 4,5-dihydro~-2H~pyridazin-3-one:
Uéihg ethyl 3,4-bis(3-f1uoro—4-methoxyphenyl)-4—_
oxobutancate as a starting material, the procedures of
Example 1 were repeated likewise, whereby the title
compoﬁnd was obtained in a yield of 22.9%.

25 Colorless needles (ethyl acetate-hexane).



| i kew se, whereby the title conmpound was obtained in a 20 yi el d of
90. 2% Col orl ess needl es (ethyl acetate-hexane). . . Melting
poi nt: 212.8-213.4[err]C Mass (nmZ): 326 (Merr]). )
[err]H-NWMR (CDC[err]) 6: 3.80(3H,s), 3.89(3H,s), 25

6.79(2H,d, J=8.8Hz), 6.85(1,d,J=11.7Hz),

- 160 - 6.87-6.93(2H, M, 6.96(1H,s), 7.13(2H, d, J=8.8Hz),
12. 75(1H, brs). | R (KBr) cn{err_]164 _
1667, 1614, 1520, 1308, 1278, 1254, 1132, 1022, 835. b5
Exanple 151 Preparation of 2-benzyl-5-(3-fluoro-4-methoxy-
phenyl) - 6- (4- net hoxyphenyl ) - 2H pyri dazi n- 3- one: ' Usi ng
5- (13- f 1 uor o- 4- NP RRIRHY:- G964 -7y _
phenyl ) - 2H pyri dazi n- 3-one and benzyl brom de as start- 10 i ng
material's, theMysEce@ims FaeExaml.e 12 were repeated |ikew se,
wher eby the title conpound was ob- tained in a yield of 95.6%
Col orl ess needl’éﬁ*mm h{ADClg et &t €2 JkEie)d, I=17. le) Mel ting point:
109.6-111.6[err]C 15 Mass (mZ): 416 (Merr]) [ err] H NWR
(CbClerr]) [err]: 3. 729(937I-(1§§'dd3t78=71(73l-1 +9)- 5P13)41(32I855£)3H s), 3.89(3H,s),
6.76-6.89(6H, m, 7.10(2 J=8. 8Hz)

5 .35(1H d,J=7.6Hz), 6.84-6.95(4H,m),

© 7.35(1H,d,J=8.8Hz), 7.51(1H,dd,J=12.6,1.6Hz),
8.71(1H,brs).
IR (XBr) em™1: 1661,1622,1519,1351,1279.
Example 157
10 Preparation of 5,6-bis(3-fluoro-4-methoxyphenyl)-2H-
- pyridazin-3-one:

Using 5,6-bis(3-f1uoro-4-methoxyphenyl)-4,5-
‘dihydro;ZH-pyridazih-3—one as a starting material, the
procedures of Example 7 were repeated likewise, whereby

15 the title compound wés obtained in a yield of 94.9%.
Yellow prisms (chloroform-methanol-hexane).
Melting.poiht: 204.8-205.7°C
Mass (m/Z): 344 (MT).
lp-NMR (CDCe,) 6: 3.89(3H,s), 3.91(3H,s),

20 6.81-6.95(6H,m), 6.97(1H,dd,J=12.0,2.2Hz),

12.04 (1H,brs) .

IR (KBr) em~1: 1652,1618,1589,1519,1439,1308,1278,1139,
1128,1023,815.
Example 158

.25 Preparation of 2-benzyl-5,6-bis(3-fluoro-4-methoxy-



7.27-7.38(3H,n), 7.50-7.55(2H n). IR (KBr) cnferr]:
1667, 1608, 1516, 1462, 1295, 1276, 1248, 1181, 20

1131, 1021, 873.

Exanpl e 152 Preparati on of

2- (4-chl oroci nnanyl ) - 5- (3-f| uor o- 4-

et hoxyphenyl ) - 6- (4- net hoxyphenyl ) - 2H pyri dazi n- 3- one: 25

Usi ng 5-(3-fl uoro-4-net hoxyphenyl) - 6-(4-net hoxy-

- 161 -

chloride as starting materials, the procéedures of Exam ple 12

wer e repeated

acet at e- hexane) . phenyl) -2iipyiridlazdin¥3-oh@9. 2- 111. 0[err] C Mass

phenyl) - 2H pyri dazi n- 3x@ne and 4-chl oroci nnanyl

i kewi se, whereby the title com pound was obt ai ned
in ayield of 58.7% 5 Col orl ess crystalline powder (ethyl

(m2z): 476 (Merr]). [err]H-NVMR (CDC[err]) [err]: 3.79(3H,s),

3.88(3H,s),

Using 54 698(i2H3cE1uereHa)nethoxybHedyl) =2H-0, 6. 6Hz) ,

10 6. 68( 1H, d, J=15. 9Hz) , 6. 80( 2H, dJ=9. OHz), .
6. 82- 6. 90( 3H, MPYE.ARE(in+3sone7 ard( Pengy)-bromife as starting
7.26(2H, d, J=8. 5Hz), 7.32(2H, d, J=8. 5Hz). IR (KBr) cnierr]:

1655, 1611, 1515 Mpderipdss, £es prosedpres of Example 12 were repeatefpg

Exanpl e 153
2- et hyl %5- (3-fl

10

15

20

25

Pr epar at

Wiﬁ%tWe#&% ?:fitle compound was obtained in a

yield of 99.9%.
Colorless prisms (ethyl acetate-hexane).
Melting point: 114.1-115.2°C
Mass (m/Z): 434 (M%).
lH-NMR (CDC¢y) 6: 3.88(3H,s), 3.89(3H,s), 5.40(2H,s),
6.78-7.01(7H,m), 7.28-7.39(3H,m),
~ 7.52(2H,dd4,J=8.2,1.3Hz).
IR (KBr) cm~1: 1671,1517,1430,1424,1308,1276,1130. .
Example 159
Preparation of 5,6-bis(3-fluoro-4-methoxyphenyl)-2-
(4-chlorocinnamyl)-2H-pyridazin~3-one:

Using 5,6-bis(3-fluoro-4-methoxyphenyl)~2H-
pyridazin-3~-one and 4-chlorocinnamyl chloride as start-
ing materials, the.proéedures of Example 12 were
repeated likewise, whereby the title compound was ob-
tained in a yield of 42.9%. .

Yellow crystalline powder (diethyl ether-hexane).
Melting point: 72.5-74.9°C
Mass (m/Z): 494 (M%).

1H-NMR (CDCe;) 6: 3.88(3H,s), 3.90(3H,s),

15



6- (4- met hoxyphenyl ) - 2H pyri dazi n- 3- one: Usi ng

5- (3-fl uor o- 4- net hoxyphenyl ) - 6- (4- net hoxy- S

phenyl ) - 2H pyri dazi n-3-one and ethyl iodide as starting 20 mat eri al s,
the procedures of Exanple 146 were repeated | i kew se, whereby the
title conpound was obtained in a yield of 97.8%

Col orl ess needl es (ethyl acetate-hexane) Mel ting point:
161.7-162. 2[err]C 25 Mass (m 2): 5?66( Vi) '

- 162 - [ err] H NWVR (CDC[err]) err]: 1.46(3H,t,J=7.1F&),
3.80(3H, s), 3.89(3H,s), 4.31(2H,q9,J=7.1Hz), 6.78-6.92(6H m,
7.13(1H, d, J=8. 8Hz) . IR (KBr) cnierr]: '

1655, 1612, 1519; 1515, 143@9(13397d,1ﬁé3.,ér?25)2, 6.43 (1H,dt,J=15.9,6.6Hz),
1175, 1130, 1022, 833. Exanpl e Preparatlon of

5- (3-fl uoro-4- nethoxymmﬁamaa -D,-J=15. 9Hz), 6.80-6.95(6H,m),

i sobut yl - 6- (4- net hoxyphenyl ) - 2H pyri dazi n- 3- one: Usi ng

5- ( 3- f | uor o- 4- net hoxy@+Reh(AY ~B3 (I=Yt hoky8Hz)1,0 727 (2H,d, J=8. SHz) ,
phenyl ) - 2H pyri dazi n- 3-one and i sobutyl iodide as starting
materials, the procedlr¥s(3H, qa@nﬁHQHQMﬁ mere repeat ed |ikew se,

wher eby the t|tIe conpound_ ai ned in leld of 75.1%
Col orl esy pris (@K%& R et t%ﬁqﬁw&ﬁﬂ% 153ﬁ3152 '%&ﬂ%ﬂ%&}%ﬂ*%ﬂ.'

124.6-125.0[err]C 1278,1133,1025.

Example 160
Preparation of $,6-bis(3~fluoro-4-methoxyphenyl)-2-
ethyl-2H-pyridazin-3-one:

10 Using 5,6-bis(3~-fluoro-4-methoxyphenyl)-2H-
pyridazin-3-one and ethyl iodide as starting materials,
the procedures of Example 146 were repeated likewise,
whereby the title compoﬁnd was obtained in a yield of
97.2%.

15 COIOrleés needles (ethyl écetate-hexane).

Melting point: 177.8~178.5°C

Mass (m/2): 372 (MV).

1g-NMR (CDCt3) §: 1.46(3H,t,J=7.1Hz), 3.89(3H,s),
3.91(3H,s), 4.30(2H,q,J=7.1Hz), 6.79-6.95(6H,m),

20 7;00(1H,dd,J=11.1,1.8Hz).

IR (KBr) cm~1l: 1655,1519,1306,1286,1275,1133,1127,1023. .
Example 161
Preparation of 5,6-bis(3-fluoro-4-methoxyphenyl)-2-
.isobutyl-2H-pyridazin-~3-one:

25 Using 5,6-bis(3-fluoro-4~-methoxyphenyl)-2H-



Mass (mZ): 382 (Merr]). [err]H-NVMR (CDC[err]) [err]: :
1.01(6H,d, J=6.8Hz), 2.37(1H, tsep,J=7.6,6.8Hz), 3.80(3H ),
3.89(3H,s), 4.08(2H,d,J=7.6Hz), 20 6. 80(2H, dJ=9. OHz),

6. 84( 1H, dd, J=11. 3, 1. 3Hz) , 6.87-6.91(3H m,

7.12(2H,d, J=9. OHz). IR (KBr) cnjerr]:

1660, 1612, 1517, 1463, 1443, 1308, 1299, 1281,

1251, 1238, 1178, 1133, 1023. Exaqph%7155 25 Preparation of
2-cycl opropyl net hyl - 5- (3-f | uor o-4-

- 163 - met hoxyphenyl ) - 6- (4- met hoxyphenyl ) - 2H pyri dazi n- 3-
one: Usi ng 5-(3-fl uoro-4-nethoxyphenyl) -6-(4-met hoxy-
phenyl) - 2H pyr iglaZidazire-oiyl dreh | idapimivly lodi@edas Btartiny opane as
starting materials, the procedures of Exam ple 146 were repeated
| i kew se, wher aintdrimls ! [the @rocedures ofpExathplAss 1Al alered nepeatdd| d of
93. 8% Col orl ess prisns (ethyl acetate-hexane). _ Mel ting
poi nt: 135. 2- 135 kewirsd Cwhigreby thendsi e Zomesmd Masr rdbtained
[err]H-NVR (CDC[err]) [err]: 0.46-0.62(4H m,

1. 42(1H, ttt, J=Amntxratigigdy. 3. 80( 3H, s), 3.89(3H, s),

4. 11 2|_|’5d’ I=7. 3C|_<|>Z]?o’rless prisms (eth%lsoa(czel‘_éaq:’e‘]-:hséx%l# Y. 6.82-6.93(4H m,

Melting point: 154.0-154.5°C
Mass (m/Z): 400 (MV).
lg-NMR (CDCe¢3) §: 1.01(6H,d,J=6.8Hz),
2.36(1H,tsep,J=7.3,6.8Hz), 3.89(3H,s),
10 3.91(3H,s), 4.08(2H,d,J=7.3Hz), 6.81-6.94(6H,m),
6.99 (1H,dd,J=12.3,1.8Hz).
IR (KBr) cm~l: 1660,1521,1438,1308,1289,1274,1134,1021.
Example 162
Preparation of §5,6-bis(3-fluoro-4-methoxyphenyl)-2-
15 | cyclépropylmethyl-ZH-pyridazin—3-one:

Using 5,6-bis(3-fluoro-4-methoxyphenyl)-2H-
pyridazin-3-one aﬁd (éhloromethyl)cyélopropane as
starting materials, the procedures of Example 146 were
repeated likewisé, whereby the title compound was ob-

20 tained quantitatively.
Colorless prisms (ethyl acetate-hexane).
Melting point: 142.3-142:rc
Mass (m/Z): 398 (M%).
lH-NMR (CDCt3) §: 0.45-0.52(2H,m), 0.54-0.62(2H,m),

25 1.44(1H,ttt,J3=7.6,7.3,4.9H2), 3.89(3H,s),



15 7.13(2H,d, J=8. 8Hz). IR (KBr) cnjerr]:

1661, 1611, 1586, 1519, 1309, 1295, 1282, 1249, .

1181, 1130, 1021, 823. Exanpl e 156 Preparation of

5, 6- bi s(3-fl uoro-4-net hoxyphenyl)- 20

4, 5- di hydr o- 2H pyri dazi n- 3- one: Usi ng et hyl

3, 4- bi s(3-fl uoro-4-net hoxyphenyl) - 4- oxobut anoate as a starting
material, the procedures of Exal £ 1 were repeated |ikew se,
whereby the title conpound was oObtained in a yield of 22.9% 25
Col orl ess needl es (ethyl acetate-hexane). _ '
- 164 - Melting point: 195.7-197.7[err]C Mass (nl 2):
346 (M) [ e rd VR ) CQlaer (3, d il 3876 (cld whel S éktim),
'2.97(1H,dd,J:17.1,7.GFQ)%tB.8g(3H,s),(3.89(3HLs),) 5 ' ( ) .
4.35(1H d, J=7.6Hz), 61 3b@QwLAE=+02.1,1.8Hz). 7.35(1H, d, J=8. 8Hz) ,
7.51(1H, dd, J=12. 6, 1. 6Hz), 8. 71(1H, brs). | R (KBr)
crierr]: 1661, TER2(KBI0, A€k 68N, 1590,1522 ,B&kHlt 475742, 1308,1278,
Preparation of 5,6-bis(3-f|uoro-4-netQ?%%£S$Q%! -2H

pyri dazi n- 3- one: 114 %4 e 1862,761.
5, 6- bi s(3-fl uoro-4- net hoxyphenyl ) -4, 5- di hydr o- 2H- pyri dazi n- 3- one
as a statting rﬁfaé?l?rfﬁ ,1§$;e :

Preparation of 5,6-bis(4-methoxyphenyl)-2-ethyl-2H-
pyridazin-3-one:
Ethyl iodide (280 mg, 1.8 mmol) was added to a
‘suspension of 5,6-bis(4-methoxthenyl)-2H-pyridazin-3-
10 one (463 mg, 1.5 mmol) and potassium carbonate (311 ng,
2.25 mmol) in N,N-dimethylformamide (5 m¢), followed
by heating at 70°C under stirrihg for 9.5 hours. Water
was added to the reaction mixture, and the tﬁus-
obtained mixture was extracted with ethyl acetate. The
15 extract was washed successively with water and-a brine,
and Qas then dried over anhydrous sodium sulfate. The
solvent was distilled off, and the residue so obtained
was separated and purified by chromatography on a
silica gel column (silica gel: 11 g), whereby yellow
20 crystals (466 mg) were obtained. The crystals were
recrystallized from ethyl acetate-n-hexane, whereby-thg,
title compound (360 mg, 78.3%) was obtained as pale
yellow prisms.
Melting point: 142.8-143.4°C

25 1H-NMR (CDCey) §: 1.46(3H,t,J=7.08Hz), 3.80(3H,s),



procedures of Exanple 7 were repeated |ikew se, whereby 15 the title

conpound was obtained in a yield of 94.9% Yel | ow prisnms.

( chl or of or m net hanol - hexane) . Mel ting point: 204.8-205.7C .

Mass (M Z): 344 (Merr]). [err]H-NVMR (CDC[err]) [err]: 3.89(3H,5s),
3.91(3H,s), 20 6.81-6.95(6H, M, 6.97(1H, dd, J=12.0, 2. 2Hz),
12.04 (1H, brs). IR (KBr) cnferr]:

1652, 1618, 1589, 1519, 1439, 1308, 1278, 1139, 149 -

1128, 1023, 815. Exanpl e 158 25 Preparation of

2- benzyl -5, 6- bi s(3-fl uoro- 4- met hoxy- _

- 165 - phenyl) - 2H pyri dazi n- 3- one.. ' Usi ng

5, 6- bi s(3-fl uor o- 4- met fsaxpmhed)y,| )&.31(2H, g, J=7 . 08HzZ)Jazi n- 3-one and benzyl
brom de as starting materials, the procedures of Exanple 12 were
repeated 5 | i keBM 70 2 By 104y, a3nz )t td .8 @M@y Je-anvgd@HA)t,ai ned in a
yield of 99.9% Col orl ess prisns (ethyl acetate-hexane).

Mel ting point: 114.1-6.19 (AHys)],C7.04(2H,d NeSs 790H2)),: 434 (Merr]). 10
[err]H-NVMR (CDC[err]) [err]: 3.88(3H,s), 3.89(3H,s), 5.40(2H,s),

6.78-7.01(7H ), 7.28-ABRHBIdM=2.03HZ). 7.52(2H, dd, J=8. 2, 1. 3Hz) .
5 IR (KBr) cm™1: 3447,1656,1608,1513,1294,1249,1183,1023,
840.

Example 164
Preparation of 5,6-bis(4-methoxypheny1)-z;methyl-ZH-
pyridazin-3-one:

10 Similarly to Example 163, the title compound was
obtained in é yield of 100%. |
Colorless oil.
1p-NMR (CDCe;) §6: 3.79(3h,s), 3.80(3H,s), 3.88(3H,s),

6.79(2H,d,J=8.79Hz), 6.81(2H,d,J=8.79Hz),

15 6.91(1H,s), 7.04(2H}d,J=8.78Hz),

7.14(2H,d,J=9.03Hz) .
IR (film) em™1: 3479,2972,2937,2839,1660,1609,1514,

| 1296,1247,1180,1032,5;7,834.,
Example 165
20 Preparation of 5,6-bis(4-methoxyphenyl)-2-isopropyl-
2H-pyridazin-3-one: |

Similarly to Example 163, the title compound was
obtained in a yield of 100%.
Pale yellow amorphous.

25 1H-NMR (CDCe;) 6: 1.44(6H,d,J=6.54Hz), 3.80(3H,s),



IR (KBr) cnferr]: 1671, 1517, 1430, 1424, 1308, 1276, 1130. Exanpl e 159
15 Preparation of 5, 6-bis(3-fluoro-4-nethoxyphenyl)-2- .

(4-chl or oci nnanyl ) - 2H pyri dazi n- 3- one: _ Usi ng

5, 6- bi s( 3-fl uor o- 4- net hoxyphenyl ) - 2H pyri dazi n- 3- one and

&- chl oroci nnanyl chloride as start- ing materials, the procedures

of Exanple 12 were 20 repeated | i kewi se, whereby the title conpound

was ob- tained in a yield of 42.9% _ Yel | ow crystalline

powder (diethyl ether-hexane). ﬂblting point: 72.5-74.9C

Mass (mZ): 494 (Merr]). 25 [err]H-NVMR (CDC[err]) [err]: 3.88(3H,s),
© 3.90(3H, s), - 166 -

4.99(2H, d, J=6. 6Hz), & .4 (BH,d),,Js.39101,&8dplet,T=6.60Hz),
6. 69( 1H, d, J=15. 9Hz), 6. 80-6. 95(6H, M),
6. 99( 1H, dd, J=12. 1, 1. 89 (2H 27,08 .J21=0.,5142)83 (2H,d, IJ=8.79Hz) ,

7.32(2H,d, J=8. 5Hz) . 5 IR (KBr) cnferr]:

. 1664, 1619, 1589, 1520, 164307, (443 )1,307,06 (2H,d4,I=8.79Hz) , 1278, 1133, 1025.
Exanpl e 160 Preparation of 5, 6-bis(3-fluoro-4-nethoxyphenyl) - 2-
ethyl-2H—pyridazin-BJ%KQQ(zé&ﬁrJ=9-°4HZ)- Usi ng

5, 6- bi s(3-fl uorg-4-net hox _Ql_henylg - 2H goglr I dazi n-3-qne and et hyl
i odi de & st arﬁ%gﬂ?%ﬁ)er“r‘gl ¢ 1656,1609,1513,1295,1248,1176,1026,833.

Example 166
Preparation of 5,6-bis(4-methoxyphenyl)-2-isopropyl-
2H-pyridazin-3-one:
Similarly to Example 163, the title compound was

10 obtained in a yield of 6871%.

Colorless prisms (ethyl acetate-diethyl ether).

Melting point: 128.3-129.1°C

1H-NMR:(CDCQ3) §: 1.00(3H,s), 1.02(3H,s),
2.35-2.40(1H,m), 3.79(3H,s), 3.81(3H,s),

15 4.08(2H,d,J=7.57Hz), 6.79(2H,d,J=8.79Hz),
6.81(2H,d,J=8.79Hz), 6.89(1H,s),
7.05(2H,d,J=8.79Hz), 7.12(2H,d,J=9.04Hz).

IR (KBr) cm~l: 2958,1660,1606,1515,1248,1177,1027,837.
Example 167
20 Preparation of 2-allyl-5,6~bis(4-methoxyphenyl)-2H-
pyridazin-3-one: |
Similarly to Example 163, the title compound was
obtained in a yield of 40.2%.
Pale vellow needleé (ethyl acetate-n-hexane).

25 Melting point: 114.0~115.0°C



t he procedures of Exanple 146 were repeated |ikew se, : wher eby t he

title conpound was obtained in a yield of 97.2% 15 . )
Col orl ess needl es (ethyl acetate-hexane). Mel ting point:
177.8-178.5[err] C Mass (M Z2): 372 (Merr]). [ err] H NWR

¢ChClerr]) [err]: 1.46(3Ht,J=7.1Hz), 3.89(3H,s),
3.91(3H,s), 4.30(2H,q,J=7.1Hz), 6.79-6.95(6H mM, 20

7.00(1H, dd, J=11. 1, 1. 8Hz). I R (_Kl?h)l cnierr]:

1655, 1519, 1306, 1286, 1275, 1133, 1127, 1023. Exanpl e 161
Preparation of 5,6-bis(3-fluoro-4- nethoxyphenyl)-z-

i sobutyl - 2H pyri dazi n- 3-one: 25 Usi ng

5, 6-bi s(3-fl uorly.@m:etm epylq; 3H, s 81 s),

- 167 - pyrlda2|2 3- onéﬂiad |s%butyl Eo |d£ as starting
materials, the procediwses(aH, GomlssHA)6 \Brs (enepioed 0. 25Hz), |ikewi se,
whereby the title conpound was obtained quantitatively. 5

Col orl ess prisns (et Hd33aCEtat J4ich08Hz) , Mel ting point: "

154. 0-154. 5[ err] C Mass (m Z): 400 (Merr]). [ err] H NWVR
(coCferr]) [err]: 1. 0&(¥ﬂ{kﬂkﬂﬁdﬁiﬁ5 86, 10 25,17.09Hz),

2.-36( 1H, tsep J=7. 3, 6. 8Hz £§§3H S 3.91(3H, s),

4. 08(2HdSJ 3HZ) 6. %.17 79Hz), 6 81(2H,d,J=8.79Hz),

6.90(1H,s), 7.04(2H,d,J=9.03Hz),
7.12(2H,d,J=8.79Hz) .
IR (KBr) cm™1l: 1662,1608,1511,1295,1250,1622,836.
‘Example 168
10 Preparation of 5,6-bis(4-methoxyphenyl)-2-cyclo-
propyl-2H-pyridazin-3-one:
Similarly to Example 163, the title compound was
‘obtained in a yield of 2.3%. |
Pale yellow oil.
15 Mass (m/e): 348 (MT).
1H-NMR (CDCl3) §: 1.00-1.18(2H,m), 1.20-2.25(2H,m),
3.79(3H,s), 3.81(3H,s), 4.20-4.30(1H,m),
6.77(2H,d,J=9.28Hz), 6.81(2H,d,J=8.79Hz),
6.85(1H,s), 7.05(2H,d,J=9.03Hz),
20 7.14(2H,d,J=9.03Hz) .
IR (KBr) em™l: 1733,1661,1652,1609,1515,1296,1250,1179,
1111,1026,834.
Example 169
Preparation of 5,6-bis(4-methoxyphenyl)-2-cyclo-

25 propylmethyl-2H-pyridazin-3-one:



6. 99(1H, dd, J=12. 3, 1. 8Hz). : IR (KBr) cnferr]:

1660, 1521, 1438, 1308, 1289, 1274, 1134, 1021. Exanpl e 162

Preparation of 5, 6-bis(3-fluoro-4-nmethoxyphenyl)-2- 15

cycl opropyl net hyl - 2H- pyri dazi n- 3- one: Usi ng

5, 6- bi s( 3-fl uor o-4- net hoxyphenyl ) - 2H pyri dazi n- 3- one and

(chl oronet hyl ) cycl opropane as starting materials, the procedures
of Exanple 146 were repeated L 5% i se, whereby the title conpound
was ob- 20 tai ned quantitatively. Col orl ess prisns (ethyl
acet at e- hexane) . ‘Melting point: 142.3-142. 7[err]C Mass
(m2Z2): 398 (Mt). [err]HHNMR (CDClerr]) [err]: 0.45-0.52(2H m,

0.54-0.62(2H m, 25 Similarlf( tol. d tile3)=tHe £it1%e ouhdB¥a¥l S),
- 168 - 3.91(3H s), 4.11(2Hd, J=7.3Hz), 6.81-6.94(6H ),
7.00( 1H, dd, J=1dbltairfdd )in a yield diRaKEB%. cnjferr]:

1660, 1590, 1522, 1515, 1447, 1427, 1308, 1278,

1145, 1129, 1018, B8% 360.1ows crystaldadms eoder (chloroformPrdmditatl on of

5, 6- bi s(4- net hoxyphenyl ) - 2- et hyl - 2H pyri dazi n- 3-one:
Et hyl iodide (Z8dherrn-hexanml-) was added to a suspensi on of
S, 6-bi s(i- met hoxyphen '351%@:%4 AR e |
1H-NMR (CDC¢3) 6§: 0.46-0.62(4H,m), 1.38-1.54(1H,m),
 3.80(3H,s), 3.81(3H,s), 4.12(2H,d,J=7.08Hz),
6.79(2H,d,J=9.04Hz), 6.81(2H,d,J=8.79sz,
6.90(1H,s), 7.06(2H,d,J=8.79Hz),

10 7.10(2H,d,J=8.79Hz) . |
IR (KBr) cm~l: 1656,1609,1566,1514,1247,.1183,1028,'838.
Example 170

Preparation of 5,6-bis(4-methoxyphenyl)-2-cyclo-
propylmethyl-2H-pyridazine-3-thione:

15 .Lawesson's reagent (184 mg, 0.46 mmol) was added
to a solution of 5,6~bis(4-methoxyphenyl)-2-cyclo-
propylmethyl-2H-pyridazin-3-one (165 mg, 0.46 mmol) in
toluene (6 m¢), followed by stirring at 70°C for 1 hour
under a nitrogen gas atmosphere. The solvent was dis-

20 tilled off, and the resulting residue was separated and
purified by chromatography on a silica gel column
[silica gel: 18 g, n-hexane/ethyl acetate (4/1)].
Crystallization was then effected from ethyl acetate-

- diethyl ether, whereby the title compound (127 mg,

25 72.9%) was obtained as yellow scales.



10 one (463 ngy, 1.5 mmol) and potassium carbonate (311 ng,

2.25 mmol) in N, N-dinmethylformam de (5 nferr]), followed by
heating at 70[err]C under stirring for 9.5 hours. \Water was added
to the reaction mxture, and the thus- obt ai ned m xture was
extracted with ethyl acetate. The 15 extract was washed successively
wth water and a brine, and was then dried over anhydrous sodi um
sul fate. The sol vent was dIStI||%% off, and the residue so

obt ai ned was separated and purlfled by chromat ography on a

silica gel colum (silica gel: 11 g), whereby yellow 20 crystals (466
ng) were obtained. The crystals were recrystallized from et hyl

acet at e- n- hexange1 ¢ §Rirdte 147.5-148 t9°¢l e conpound (360 ngy, 78.3% was -
obt ai ned as pal e yeIIOM/prlsns Mel ting point:

142. 8- 143. 4[ er rif=NMib (cDCh¢r 51 Ho NO&R-¢ X 43t /b)), [Bred-1 178608/ h),
J=7.08Hz), 3.80(3H,s), - 169 -
3.81(3H,s), 4.31(2H, g BT(TBHH), 3.82(3H,s), 4.64(ZRD(@RF= BHLH),

6. 81(2H, d, J=8. 79Hz) , 6.89(1H,s), 7. 04 2H, d, J=8. 79Hz) ,
7.14(2H, d, J=9. 03Hz). 6881(2H, dfﬂiﬂqﬂeﬂ%%qeﬁrqz(zﬂ =9.03Hz),

3447, 1656, 1608, 1513, 1294 1249, 1183, 1023 840.
Exanp|e5164 Qi%ﬁméeﬁTQnV%ﬁz)' 7.19(2H,4,J=9.03Hz),

5, 6- bi s(4- nethoxyphenngégiﬁ?gﬁyl 2H
IR (KBr) em™1: 1609,1513,1416,1248,1186,1181,1122,1021,
834.
‘Example 171
10 Preparation of 5,6-bis(4-methoxyphenyl)-2-cyclo-
pentyl-2H-pyridazin-3-one:
Similarly to Example 163, the title compound was
bbtained in a yield of 65.4%.;
Pale yeliow prisms (chloroform-n-hexane).
15 Melting point: 141.2-142.2°C |
Mass (m/e): 376 (M').
1n-NMR (CDCe3) 6: 1.60-1.80(2H,m), 1.80-2.20(6H,m),
3.80(3H,s), 3.81(3H,s),
5.25(2H,quintet,J=6.60Hz), 6.78(2H,d,J=8. 79Hz),
20 6.82(2H,d,J=8.79Hz), 6.86(1H, s),
7.06(2H,d,J=9.03Hz), 7.14(2H,d,J=9.03Hz).
IR (KBr) cm~l: 1661,1611,1512,1295,1255,1175,1020,833.
Example 172 |
Prebaration of 5,6-bis(4-methoxyphenyl)-2-cyclo-

25 pentylmethyl-2H-pyridazin-3-one:



pyri dazi n-3-one: 10 ' Simlarly to Exanple 163, the title

conmpound was obtained in a yield of 100% Col orless oill

[err]H-NVMR (CDC[err]) [err]: 3.79(3H,s), 3.80(3H,s), 3.88(3H s),

6. 79(2H,d, J=8. 79Hz), 6.81(2H,d, J=8.79Hz), 15 6.91(1 H, s),

7.04(2H, d, J=8. 78Hz) , 7.14(2H, d, J=9. 03Hz) . I R (flln)

cnerr]: 3479, 2972, 2937, 2839, 1660, 1609, 1514,

1296, 1247, 1180, 1032, 997, 834. : Ex%gg]e 165 20 Preparation

of 5, 6- bIS(4 nethoxyphenyl) 2-i sopropyl - - 2H- pyridazi n- 3-one:

Simlarly to Exanple 163, the title conmpound was obtained in a

yield of 100% Pal e yel |l ow anor phous. 25 [err] H NWMR

(CDC[err]) [err]: 1.4kl £h1lFGdBiampie dYBH e t1t1e compound was
3.81(3H, s), §>39(1H sepl et, J=6. 60Hz) ,

6 79(2H d, J=8. 7c9:b‘lza):,neﬁd8fi(2:l-lph,ell.438 oOH7).1%. 6.87(1Hs),

7.06(2Hd, J=8. 79Hz) , 7.50(2H,d,J=9.04Hz). 5 IR (KBr).

cnierr]: 1656, 1BoouEdss 1596 & a6, ABa@teasliethy]l ethemanpl e 166

Preparati on of 5, 6-bi s(4-nethoxyphenyl)-2-isopropyl -
P Meltlng(p01nt. 33)3 fgf 4°C Propy

5 1H-NMR (CDCt3) §: 1.37-1.79(8H,m),

' 2.56(1H,quintet,J=7.57Hz), 3.80(3H,s),
3.81(3H,s), 4.21(2H,d,J=7.82Hz),
6.79(2H,d,J=8.79Hz), 6.81(2H,d,J=8.54Hz),
6.89(1H,s), 7.05(2H,d,J=9.04Hz),

10 7.13(2H,d,J=9.04Hz) .
IR (KBr) cm"l; 1664,1609,1513,1292,1250,1179,1023,831.
Test 1
(Inhibitory activity against interleukiﬁ-lﬂ
production) |
15 HL~60 cells weré cultured for 4 days uﬁtil con-
fluence on RPMI 1640 medium with 10%'fetal bovine serum
(FBS) added thereto. The HL-60 cells were centrifuged.
The supernatant was discarded; and the cells were then
sﬁspended at 1 x 10% cells/m¢ on RPMI 1640 medium with
20 3% FBS, and lipopolysaccharide was added to give a
final concentration of 10 ug/mé¢. The culture was in-
oculated at 1 m¢/well to a 24-well plate. A test
sample was added at 1 pt/well, followed by culturing
for 3 days. Three days later, the amount of

25 interleukin-1g in each of the cultures was measured by



2H- pyri dazi n- 3- one: Simlarly to Exanple 163, the title

conpound was 10 obtained in a yield of 68.1% Col or| ess
prisnms (ethyl acetate-diethyl ether). Mel ting point:
128.3-129. 1[err] C [err]H-NVMR (CDC[err]) [err]: 1.00(3H,s),
I.02(3Hs), 2.35-2.40(1H, M, 3.79(3H,s), 3.81(3H,s), 15
4.08(2H,d,J=7.57Hz), 6.79(2H,d, J=8.79Hz),

6.81(2H, d, J=8. 79Hz), 6.89(1H, s), 175 7.05(2H, d, J=8. 79Hz) ,
7.12(2Hd, J=9. 04Hz) . _ | R (KBr) cn[err]

2958, 1660, 1606, 1515, 1248, 1177, 1027, 837. Exanpl e 167 20

Preparation of 2-allyl-5, 6- bIS(4 nethoxyphenyl) 2H
pyridazin- 3- oneeLIsAa. Its ICy 5p WiTid afdy detdpndifide bhpdh d&hﬁ)éﬁ'itécﬁq
[

conmpound was obt ai ne n a yield of 40.2% Pal e yel | ow
needl es (ethyl heepbébd nwhthxamadont®nl to whdsih imy tpEsitsandle Grad 5. O[err] C
- 171 - : [err]HHNMR (CDClerr]) [err]: 3.79(3H,s), 3.81(3H,s),
4.86(2H, d, J=5. mg@ 5_12&111—1;5@],-Q]rrlspmmgpresentative compounds are
5.33(1H,d, J=17. 09Hz) , © 6.10(1H,tdd, J=5. 86, 10. 25, 17. 09Hz), 5
6. 78( 2Hd, J=8. 79¥B9wn Gl 1Fatrlel Y=g 79Hz) 6. 90( 1H, s),

7.04(2H, d, J=9. 03Hz) , Table 1 : '

Inhibitory Activity against
Interleukin-13 (IL-18) Production

Test compound IL-18 Test compound ' IL~-18

(Example No.) ICgp(uM) (Example No.) ICgqg (uM)
12 0.10 123 0.19
13 _ 0.26 126 0.15
14 0.094 128 0.31
16 0.23 134 0.20

.19 0.079 135 0.39

23 0.36 137 0.27
24 0.20 142 0.18
25 0.18 160 0.49
26 0.15 163 0.61
27 0.18 164 1.13
28 0.29 165 1.32
30 0.17 168 7.98
31 0.095 169 1.80
35 0.21 170 1.19
40 0.27 171 0.51
44 0.43 172 0.11
51 0.29 Comp. Comp'd 1 29
55 0.25 Comp. Comp'd 2 46
61 0.21 Comp. Comp'd 3 .>100
65 0.39 Comp. Comp'd 4 31.6
78 0.39




7.12(2H, d, J=8. 79Hz) . IR (KBr) cnferr]:

1662, 1608, 1511, 1296, 1250, 1022, 836. Exanpl e 168 10
Preparation of 5,6-bis(4-nethoxyphenyl)-2-cycl o- '
propyl - 2H pyri dazi n- 3- one: Simlarly to Exanple 163, the
ritle conpound was obtained in a yield of 2.3% Pal e
yellow oil. 15 Mass (nfe): 348 (Merr]). [err] HH NMR

(CbCferr]) [err]: 1.00-1.18(2H m, 1.20Q- %7%5C2H n,
3.79(3H,s), 3.81(3H,s), 4.20-4.30(1H, n)

6.77(2H,d, J=9. 28Hz), 6.81(2H,d, J=8. 79Hz), ' 6. 89(1H s),
7.05(2H,d, J=9.03Hz), 20 7.14(2H,d, J=9. 03Hz) . I R (KBr)
cmerr]: 1733, uﬁﬁﬁm16&2m%ﬁQ943515 1296 125@ohpl9comp'd 2)

1111, 1026, 834. % Preparation of

5, 6- bIS(4 met hoxyphenyl ) - 2 @E&Io- 0CH

pr opyl net hyl - ZFprrldaZ|n- Lone:
- 172 - larl'y to Exanpl
obtained in a yg%9o Pal e

he conpound was
i ne powder

(chl or of or m di et hyl et her- n- hexane) . I Nng poi nt
128. 8-129. 3C ' N
|
N\
CHoCloC £ CHoCHoOH
(Comp. Comp'd 3) (Comp. Comp'd 4)

5 Test 2
(Inhibitory activity against TNF-o production)
RAW 264.7 cells were cultured until confluence on
DMEM culture with 10% fetal onine serum (FBS), and
were diluted to 1 x 10% cells/m¢ with the same medium
10 and then inoculated at 100 uf¢/well to a 96-well plate.
To the cells, a test sample which had been diluted with
the same medium and lipopolysaccharide of 4 pg/nﬁ.was
added at 50 pf/well, respectively. Subsequent to
culturing for 20 hours, the cuitures were collected.

15 Making use of cytotoxicity to L-929 cell strain,



[err]HNWVR (CDC[err]) [err]: 0.46-0.62(4H m, 1.38-1.54(1H m,

3.80(3H,s), 3.81(3H,s), 4.12(2H,d, J=7.08Hz),

6. 79(2H, d, J=9. 04Hz), 6.81(2H, d, J=8. 79Hz), 6. 90( 1H, s),

7.06(2H,d, J=8. 79Hz), 10 7.10(2H, d, J=8. 79Hz) . | R (KBr)
egnerr]: 1656, 1609, 1566, 1514, 1247, 1183, 1028, 838. Exanpl e 170
Preparation of 5, 6-bis(4-nethoxyphenyl)-2-cycl o-

propyl net hyl - 2H pyri dazi ne- 3-t hi one: 15 Lawesson's reagent (184

mg, 0.46 mmol) was added to a so Jtion of
5, 6- bi s(4- net hoxyphenyl ) -2-cycl o- propyl met hyl - 2H pyri dazi n- 3- one
(165 ng, 0.46 mml) in toluene (6 nierr]), followed by stirring at

70C for 1 hour 3 TNF-o sewd®ive BellnOgeradas &heDaRBEhe. oFheNFohveAt was
dis- 20 tilled off, and the resulting residue was separated and

purified by chrexo Qgra:pfw dultardd iveds grlastdledmas will be [duidorddegel @ 18
g, n-hexane/ethyl acetate (4/1)]. Crystallization was then

ef fected from etdntt. adesmmibed specifidiadillyyl Iet2dr celllex afhichhdad t| e
conpound (127 ng, 25 72.99% was obtained as yel |l ow scal es.

- 173 - been mlmu@dp@tthEMWdamarwverlﬂ%cFBs added [thexrefavR

err]) 6: 0.56-0, 62 ., 1.68-% 3H s
gcgg 3H, ), 4. Glﬂrﬁ—l%li& %g%) x 10 cells/% withiEby EaGEQmGSFET( )

6.82(2H,d, J=9. 03h¥)Were then inoculated at 100 p¢/well to a 96-well
plate. Subsequent to overnight 1ncubatlon, standard
TNF-a solutions, or 100-fold, 200-fold and 500-fold
dilute solutions of the above-described culture of RAW
10 264.7 cells were added at 50 ut/well, and actinomycin D
(4 pg/mé) was also added at 50 uf/well, followed by
further culturing for 20 hours. Twenty hours later,
each well was washed with PBS, viable cells were
stained with crystal violet, and the inhibitory ac-
15 tivity agaiﬁst TNF-a production was determined with
reference to a standard curve of TNF-a. The results
are shown in Table 2.
(Inhibitory activity against IL-6 production)
RAW 264.7 cells, which had been cultured until
20 confluence on DMEM cﬁlture with 10% fetal bovine serum
(FBS) added thereto, were diluted to 1 x 106 cells/me
with the same medium, and were then inoculated at
100 u¢/well to a 96-well plate. A test sample which
had been diluted with the same medium and lipopoly-

25 saccharide of 4 ug/mf{ in concentration was added at



5 7.09(2H, d, J=8. 79Hz), 7.19(2H, d, J=9. 03Hz),

7.82(1H,s). IR (KBr) cnferr]: ..

1609, 1513, 1416, 1248, 1186, 1181, 1122, 1021, 834.
Exanple 171 10 Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-cycl o-
pentyl - 2H pyri dazi n- 3- one: Simlarly to Exanple 163, the
title conpound was obtained in a yield of 65.4% Pal e
yel | ow prisms (chloroforn}n hexane) 15 Melting point: 141.2-142.2C
Mass (nmfe): 376 (Merr]). ' [err]F+*%ﬁQ (ChClerr]) [err]:
1.60-1.80(2H, m, 1.80-2.20(6H m, 3.80(3H,s), 3.81(3H,5s),

5. 25( 2H, qui nt et , J=6. 60Hz), 6. 78(2H, d, J=8. 79Hz), 20

6.82(2H,d, J=8.7 1
> 14E2H d =g 0%{%%ﬂ/@e§§§ ?e%%ectlvely.n{gE?Teqﬁeﬂﬁ(@H 8ultlrPRfzror

1661, 1611, 1512, 12805h32eS, NS, d0POuFeSs . were collediedipl e 172
Preparati on of 5,6fbis(4-nethoxypheny|)-2-cycro- 25
pentyl met hyl - 2H pyri da?he-Smomet of IL-6 in each of the thus-obtained

- 174 - Sinmilarly to Exanple 163, the title conpound was
obtained in a yiehltwfeg7of0RAW 264.7 c@al%rW%sm%wlé%d(%Yh@llﬂIS and

acetate-diethyl ether).
. 5 the 1nh1b1tory activity against IL-6 production was

determined with reference to a standard curve of IL-6.

The results are shown in Table 2. -

Table 2

Inhibitory Activity against
TNF-a and IL-6 Production

Test compound TNF-o I1.-6
(Example No.) ICgq (pM) . ICgo (M)
163 1.2 0.40
Comparative Compound 1 10 . . 65
Comparative Compound 2 26 44

As is apparent from Tests 1 and 2 described
above, the compounds.according to the present invention
10 have been found to have extremely good IL-18 inhibitory
activity compared with cdmparative Compounds 1 to 4,
which are compounds discloséd in EUR. J. MED. CHEM.,
14, 53-60, 1979 and are known to have anti-inflammatory

and analgesic action.



Mel ting point:

1.37-1. 79(8H, m)

3.81(3H,s), 4.

6. 81( 2H, d, J=8. 54Hz) ,
7.13(2H,d, J=9. 04Hz) .
1664, 1609, 1513, 1292, 1250, 1179, 1023, 831.
(I'nhibitory activity agai nst

15

fluence on RPM 1640 nmediumwi th 10% f et al

added t her et o.
was di scarded,

cells/merr] on RPM 1640 nediumwi th 20

130. 3-131.4[err]C 5 [err]H-NVMR (CDC[err]) [err]:
2.56(1H, qui ntet, J=7.57Hz), 3.80(3H,s),
6. 79(2H, d, J=8. 79Hz) ,
7.05(2H, dJ=9. 04Hz) ,

21(2H, d, J=7. 82Hz),

6. 89(1H, s),
IR (KBr) cnferr]:
Test 1
interleukLn-%beLr]
HL-60 cells were cultured Ebr 4 days until con-
bovi ne serum
The HL-60 cells were centrifuged.

tshe cells were then

(FBS)
The super nat
suspended at 1 x 10[er
3% FBS, and

10

producti on)

ant

r]

| i popol ysacchari de wah addetdanc wdth the disclidstile ednetiured i2@3,0f 10

[err]g/merr].

The culture was in- oculated at 1 nferr]/well

to a

24-wel | plate. 66a-@a8, 1980, tremapeabias effdstsatfor [aarttiyikdls weirsl | oned

by cul turing

i nterl eukin-1[ é’wauate@achy ots ifge caliliageds indaceda uitdd ifiis models of
ELI SA.
yield withP a cOGl A5 i

- 175 -

10

15

for 3 days. Three days |l ater, the amount of 25

Its 1 err] value was determ ned by a conparison i

t dhe Wogr\ﬁagccor ing to the pres-

ent invention showed excellent arthritis treatment ef-

fects as shown in Table 3.

Table 3
Percentl) Percent?)
Test comp'd Dose inhibition inhibition
(Ex. No.) |(mg/kg,P.0.)| to arthritis to
development swelling
51 40 33.3
51 3 50 77.4

1) Determined depending on the existence or non-
existence of swelling.
2) Determined by quantitation of swelling.

Test 4

The compound of Example 51 was administered oral-
ly once a day to rats and dogs for 2 weeks to determine
its maximum no-effectllevel (the amount which does not
show toxicity). As a result, no toxicity was observed-

‘at all at the dose levels of the compound shown in

n

Table 4, so that the compounds according to the present

invention have been found to have high safety.



added. Results on sone representative conpounds are

shown in Table 1.
Jable 1 I nhibitory Activity agai nst '

Interleukin-1[err] (lL-1[err]) Production Test conpound I L-1[err]
‘Test conpound IL-1[err] (Exanmple No.) 1 err]([err]M (Exanpl e
No. ) ICerr]([err]M 12 0.10 123

0.19 - 13 0. 26 126 0. 15 14

0. 094 128 _ 0.31 _ 4016 0.23 134
0. 20 19 0.079 135 0. 39 23

0. 36 137 0. 27 24 0.20 142
0.18 25 0.18 160 0. 49 26
0. 15 163 0.61 Table’4 0. 18 164
1.13 28 0.29 165 1.32 30

0.17 8- —98 3t -0-695- 169
1.80 35 Test co@pRund |[Maximum7po-effect|Maximam]po-effectf(

0. 27 171 (Example No.)(Q(51 level (xat) lgvad (dog) 172
0.11 51 U. 29 Conp. LDWR (o N Z9 55

0.25 Conp. |Conp'd 21 46 g&mwg 0.21 30 mgdkg. Copp' d 3
>100 65 —0.39 Conp. Conp d 4 3T.6 78

0. 39 - 176 - (Conp. Conp'd
1) (Conp. Conp'd 2) [err]

Capability of Exploitation in Industry
The pyridazine derivatives (1) and their salts,
which pertain to the present invention,-have excellent
inhibitory activity against interleukin-18 production,
5 and are useful as medicines such as preventives and
therapeutids for immune system diseaseé, inflammatory

diseases and ischemic diseases.



5 Test 2 (I'nhibitory activity agai nst TNF-a production)
RAW264.7 cells were cultured until confluence on DVEM cul ture with
10% fetal bovine serum (FBS), and p : ed to 1 x 10[err]
cells/nferr] with the same medi um MSS%EEIHA&BEE Jcul ated at 100
Jerr]/well to a 96-well plate. ToREFMG{@ I S, i test sanple which had

been diluted with t he same nedi um a ,saccharide of 4
[err]g/nferr] was added at 50 [errl/ gp r espectvely—Subsequent to
culturing for 20 hours, the cultures wer 8ol ect ed. 15 | ng_use
of cytotoxicity to L-929 cell strain, ”I”!UM"W

- 177 - a TNF-[err] senS|t|ve ceII strain, the

in each of the cultures was neggatmws as will be described

next. Described specifically, L-929 cells which had . been cul tured
on MEM nedi umw th 1Q% FBS aadediddieieciderivative Waiptedidntiedd biyo thex

10[err] cells/nmerr] with the sanme nedi um and were then

i nocul at e at ¥l YJosrimg vidrmula «196- wel |

3 (1)

4 wherein R represents a substituted or unsubstituted

5 aryl group, RZ represents a phenyl group substituted at
6 least at 4-position by a lower alkoxyl group, a lower

7 alkylthio group, a lower alkylsulfinyl group or a lower

8 alkyléulfonyl group, and optionally has one or more
9 substituents at the femaining positions, R3 represents
10 a hydrogen atom, a lower alkoxyl group, a halogenated

11 lower alkyl group, a lower cycloalkyl group, a sub-

12 stituted or unsubstituted aryl group, a substituted or

13 unsubstituted aryloxy group, a substituted or un-

14 substituted, nitrogen-containing heterocyclic ring

15 residue, a substituted or unsubstituted aminocarbonyl

16 group, or a lower alkylcarbonyl group, A represents a

17 single bond or a linear or branched lower alkylene

18 group or lower alkenylene group, X represents an oxygen

19 atom or a sulfur atom, and the dashed line indicates

20 that the carbon-carbon bond between the 4-position and
heet Has Been: Replaced

\\Il\l\\ MW



pl ate. Subsequent to overnight incubation, standard TNF- a

solutions, or 100-fold, 200-fold and 500-fold dilute solutions of
“t he above- descrlbed culture of RAW 10 264.7 cells were added at 50

Herr]/well, (4 [err]g/n{err]) mas also added at

50 [err]/mell further culturj
T
stained with crystal wiolets and the iphipgbtory ac
TNF-[err] production was determned with
curve of TNF-[err]. The results are shown in Table 2.

(I'nhibitory activity against |L-6 production) RAW 264. 7
cell's, which hgdebgepogikivhedsuat sing28 bond 6enhl denbReoboR¥-Mrdtht ure
with 10% fetal bovine serum (FBS) added thereto, were diluted to 1
x 10[errp2cel | £he| projiso that AmﬁshathéngaeebandiwhpnaRa were then

I nocul ated at 100 [err]/well to a 96-well plate. A test sanple
which 23 hn&egsaeﬁeéu Lowed alkilt gsoynnangetham the Eppépwing 25
saccharide of 4 [err]g/nferr] in concentration was added at

- 178 - 24 cophingtipngepire p¥SpEEefveRy. 2B3HREGRERL 400 cul turing for

20 hours, _the cuI ures. wer nt of IL-6 in

ot S2he T S PRaRYT SPouBR T is ap mKPSBIAToRel REOLSEERRHS Y o by
ELISA agd 5 carbldf bBRPhkORNCAG pSL¥1BA GRS thi- §-BEAYHEbHoTa"aS

REFLA ED\H ty fagai nst
ndar d

27 | double bond, A is a single bond, and R3 is a hydrogen
28 atom or a 2-chlorcocethyl group; or a salt thereof.
1 - 2. ‘A pyridazine derivative or a salt thereof ac-
2 - cording to claim 1, wherein Rl represents a substituted
3 or unsubstituted phenyl or pyridyl group.
1 3. A pyridazine derivative or a salt thereof ac-
2 cording to claim 1, wherein Rl represents agphenyl or

3 pyridyl group which may be substituted by 1 to 3 sub-

4 stituents selected from halogen atoms and lower alkoxy
5 groups; R2 represents a phenyl group, which may be sub-
6 stituted at 4-position by a lower alkoxyl group, a

7 lower alkylthio group, a lower alkylsulfinyl group or a
8 lower alkylsulfonyl group, and at the other positions

9 by 1 or 2 substituents selected from halogen atoms,

10 lower alkoxyl groups, lower alkylthio groups, lower

11 alkylsulfinyl groups and lower alkylsulfonyl groups; R3

12 represents a hydrogen atom, a lower alkoxyl group, a
13 halogenated lower alkyl group, a lower cycloalkyl
14 group, a phenyl, pyridyl or phenyloxy group.which may

- This Sheet Has Been Replaced:-- K




determned with reference to a standard curve 0‘f’“||_-v Fhe—+esul ts
are shown in Table 2.

“Inhibitory Activity against _ ILI!%
MProduction Test conpound -
{ Exanpl e No.) IC50 ([err]M Iqenﬂ ﬂeH]M
163 : ' 1.2 0.40 arative und 1
10 65 Conpar ative Conpqignd 2 THlS HE HAS BEEN] 44
As is apparent from Tests 1 and 2 descri bed s@@ gore corfpounds
according to the present invention 10 have b ' . lextrenel y
good IL-1[err] inhibitory " activity conpared with Conparative :
Conmpoundsl3 to bk substituttedibyarle tworsp @ubet idiveeites ek liectedR £xbm MED.
CHEM , 14, 53-60, 1979 and are known to have anti-inflammtory
and anal gb&i c d@liagen atoms, lower alkyl groups, lower alkoxyl - 179 -
Test '3 I n accordance with the disclosure of Nature 283,

666- 668, 1980, qm%elﬂqxip%‘mle&rso%r loris ialikoXpsagbonyl gxpURSat ed by
usi ng coliﬁgen I, uced arthritis nodels result, the

conpound atcor dhg? SRR 1y Aiino grolpy, 9%%@%@%&@% a3
arthr't'Slérea;fgagreglkylthlo groups, a substituted or unsubstituted

20 piperidino, piperidyl, piperazino or morpholino group,
21 a substituted or unsubstituted aminocarbonyl group, or
22 a lower alkylcarbonyl group; and A represents a linear
23 or branched lower alkylene group having 1 to 6 carbon
24 atoms or a linear or branched alkenylene group having 2
25 to 9 carbon atoms.

1 4. A pyridazine derivative or a salt thereof ac-
) cording to claim 1, which is a compound repfesented by

3 the following formula (1A):

4 (1A)

5 wherein R4 represents a linear or branched lower alkyl
6 or lower alkenylene group, a lower cycloalkyl group or a
7 lower cycloalkylmethyl group, and X represents an

8 oxygen atom or a sulfur atom; or a salt thereof.

I‘hls Sheet Has Been Replaced .
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fects as shown in Table 3. : Tabl e 3
“Percent[err]) Percent[err]) Test conmp'd Dose . inhibition
S nhi bition (Ex. No.) (mg/kg,P.Q) to arthritis to

“wdevel oprent swel |'i ng 51

33.3 ' 51 3 77.4

svelling."o2) Dot ernined by quanti s ;&Q"R' of svel Hlﬂwﬂﬂﬁmm:mg »

~ The conpound of Exanple 51 was adm nistered oral- 10 | y* oftesa day to
rats and dogs for 2 weeks to determ ne its maxi mum no-effect level
(the amount which does not show toxicity). As a result, no. toxicity

was obser vied 8t, ahl pet-ibBeidesaekgvatsvefl okhg aTROVAEr8BEWECLN
Tabl e 4, so that the conmpounds according to the present 15 i nvention

have been Zf oungotrdihgveochicghimafiet which is 5,6-bis(4~methoxyphenyl)-
- 180 - Table 4 Test conpound
Maxi mum n@- ef f @cethyli-glmpysidhkzdot-3-one, 5(BExhipl(4-Nethoxypheayd) ~@rat )
_Ievel (dog) methyl—ZH—pyiidaz1n-3—one,1%?6 ég 4—methoxyphenng/Kg-
5 isopropyl-2H-pyridazin-3-one, 5,6-bis(4-methoxyphenyl)~
6 2-isobutyl-2H-pyridazin-3-one, 2-allyl-5,6-bis(4-
7 methoxyphenyl)-2H-pyridazin-3-one, 5,6-bis(4-methoxy-
8 phenyl) -2-cyclopropyl-2H-pyridazin-3-one, 5,6-bis(4-
9 methoxyphenyl)-2-cyclopropylmethyl-2H-pyridazin~3-one,
10 5,6-bis(4-methoxyphenyl)—2-cyclopropylmethylF2H-
11 pyxidazine—B-thione, 5,6-bis(4-methoxyphenyl) -2~
12 cyclopentyl-2H-pyridazin-3-one, 5,6-bis(4-methoxy-
13 phenyl)—2-cyclopentylmethyl-2H—pyridazin—3-one, 5,6~
14 bis (4-methoxyphenyl)-2-(4-chlorocinnamyl)-2H-pyridazin-
15 3-one, 5—(4-chloropheny1)-6-(4-methylthi§phenyl)-2-
.16 benzyl-2H-pyridazin-3-one, 5,6-bis(4~-methoxyphenyl)-2-
17 benzyl-2H-pyridazine-3-thione, or 5,6-bis(3-fluoro-4-
18 methoxyphenyl)-2-ethyl-2H-pyridazin-3-one; or a salt
19 thereof. |

1 6. A medicine comprising, as an effective in-

2 gredient, a pyridazine derivative or a salt thereof ac-
3 cording to any one of claims 1-5. |

1 7. A medicine according to claim 6, which is an
2 interleukin-18 production inhibitor.

1 8. A medicine according to claim 6, which is a



Capability of Exploitation in Industry The pyridazi ne

derivatives (1) and their salts, whi ch pertain to the present.
Tnvention, have excell ent - i nhi ﬂmmnmmmuﬂl gai nst '
¥nterleukin-1[err] production, 5 s nedi ci nes such as
preventives and t herapeutics fof itmhe"system di seases, inflammatory
di seases and i schem c di seases. ' ' - 181 -

CLAI M5 1. (Amrended) A pyriQaa%ge_derivative represented by the
followng formula (1): _ lerr]

Wherein R err] represents a substituted or unsubstituted [aryl] phenyl or

pyridyl group, Rlerr] represents a phenyl group substituted at |east at
4-posi tionp by preitiV @y thdrapeutdd @6 adldiylehlkieo catisdp byd | over

al kyl sul finyl group or a |ower alkylsulfonyl group, and optionally has one
or nore supbsti tatdnhd atfidrhef dirterlegkipeaigt peo@ucBivapr esent s a hydrogen
atom a | ower al koxyl group, :

1 9. A medicine according to claim 6, which is a
2 preventive or therapeutic for an immune system disease,
3 an inflammatory disease, an ischemic disease, osteo-

4 porosis or ichorrhemia.

1 10. A medicine according to claim 6, which is a
2 preventive or therapeutic for rheumatism, arthritis or
3 inflammatory colitis.

1 11. An interleukin-1p production inhibitor com-
2 prising, as an effective ingredient, a pyridazine.

3 derivative or a salt thereof according to any one of

4 claims 1-5. .

1 12. A pharmaceutical composition comprising a

2 pyridazine derivafive or a salt thereof according to

3 any one of claims 1-5 and a pharmaceutically acceptable
4 carrier.

1 13. Use of a pyridazine derivative or a salt

2 thereof according to anf one of claims 1-5 as a médi-
3 cine. |

1 14. A method for the treatment of a disease

2 caused by stimulation of interleukin-1pg production,

3 which comprises administering a pyridazine derivative

4 or a salt thereof according to any one of claims 1-5.



>

a hol ogenated | ower al kyl group, a |lower cycloal kyl group, a substituted

or unsubstituted aryl group, a substituted or unsubstituted aryloxy group,

“a substituted or unsubstituted, nitrogen-containing heterocyclic ring

v\ esidue, a substituted or unsubstituted am nocarbonyl group, or a | ower

val kyl carbonyl group, A represents a single bond or |inear or branched

| ower al kyl ene group or |ower al kenylene group, X represents an oxygen

- 182 - atomor a sulfur atom [andlgge dashed line indicates that the

car bon- car bon bond bet ween the 4- position and the 5- p03|t|on is a single

bond or a double bond,] with the proviso that Ais a single bond when R3

is a hal ogenat ed Iomer al kyl group and that the followi ng conbinations are’

excluded: Rlerr] and R err] are 4-nmetiepostemy! group, X is an oxygen

atom [the carbon-carbon bond at the 4-position and the 5-position is a

doubl e bond,] A is ghdsndheechtidn aedakeer tp pgriadaydnegderdvamioesa

2- chloroethyl group; or a salt thereof. 2. (Del eted) 3.

(Arended) A pyrepaeseatedr byathee formalsal()thereof according to claim i,

wherein R err] represents a phenyl or pyridyl group which nmay be

substituted by 1 to 3 substituentg,selected from hal ogen atons and | ower

al koxy groups; Rerr] represents phenyl group, which may be substituted

"at 4-position by a | ower al k@ oup, a |lower alkylthio group, a | ower

al kyl sul finyl group or a |oweryal sul fonyl 9 PYp, and at the other

positions by 1 ; &
\

A

‘wherein R1 represents a (substituted).aryl group, R2
5 represents a phenyl group substituted at 4-position by
a lower alkoxyl group or a lower alkylthio group, R3
'represents a lower alkoxyl group, a halogenated lower
alkyl group, a lover cycloalkyl group, a (subsituted)
aryl group, a (substituted) aryloxy group, a (sub-

10 stituted) nitrogen-containing heterocyclic'ring
residue, a (substituted) éminocarbonyl group or a lower
alkylcarbonyl group, A represents a single bond, a
lower alkylene group or a lower alkenylene group, X
represents O or S, and the dashed line indicates that

15 the carbon-carbon bond between the 4-position and the
5-position is a single bond or a double bond, or salts
thereof; and also to medicines containing them as ef-
fective ingredients. These compounds have excellent
inhibitory activity against interleukin-18 production,

20 and are useful as preventives and therapeutics for im-



or 2 substituents selected from hal ogen atons, |ower al koxyl groups, |ower
alkylthio groups, |ower alkylsulfinyl groups and |ower alkyl sulfanyl
‘groups; R err] represents a hydrogen atonf{,]; a |lower al koxyl group, a
yhal ogenated | ower al kyl group[,] ; a |ower cycloal kyl group, a phenyl,
~pxr|dyl or phenyloxy group which may be substituted by 1 to 3 substituents
“seFected from hal ogen atons, |ower al kyl groups, |ower al koxyl groups,

car boxyl 187183 - group, | ower

al koxycar bonyl groups, nitro group, am no group, . lower al kylam no groups
and | ower al kylthio groups, a substituted or unsubstituted pi peri di no,

pi peridyl, piperazino or norpholino group, a substituted or unsubstituted
ani nocar bonyl m@iaisystien didEised KilrtArdmitof Qieadits A IfiHasent s a

| i near or branched Iomer al kyl ene group having 1 to 6 carbon atons or a

| i near or brancdipskaddemietthagridike.having 2 to 9 carbon atons. 4.
(Amended) A pyridazine derivative or a salt thereof according to claiml,

which is a conpound represented by the following formula (1A):
[err]



wherein R4 represents a |linear of branched | ower alkyl or |ower

.[ al kenyl ene] aIkenyH group, a lower cycl oal kyl grouﬁxbr a | owner

- cycl oal kyl net hyl group, and X repregents an oxygen atomor a sulfur atom
or a salt thereof. - 184 - 1
5. A pyridazine derivative or a salt thereof_ac- cordi ng to claim i,
whi ch is 5, 6-bis(4-nmethoxyphenyl)- 3 2-eth I-ZFLp ridazi n-3-on

5, 6- bi s(4- net hoxyphenyl )-2- 4  methyl - 2H pyr E'M"}'HH i”"l

5, 6- bi s(4- net hoxyphenyl )-2- 5 i sopropyl -

bis(4-nethoxypheny|)- 6 2-i sobutyl - 2H—pyr|da2|n 3-one,
I1yl-5,6-bis(4- 7 nmet hoxyphenyl ) - 2H pyri dazi n- 3- one,

bls(4-nethoxy- 8  phenyl)-2-cycl opropyl - 2H pyri dazi n- 3- one,

-bis(4- 9 nethoxyphenyl)-2-c¢nhmmsopylnethyl-2k+pyridazin-3-one, 10
- bi s(4- met hoxyphenyl ) - 2-cycl opr opyl net hyl - 11 pyri dazi ne- 3-t hi one,
-b
-b

I s(4-met hoxyphenyl)-2- 12 cycl opentyl - 2H- pyri dazi n- 3- one,

i s(4-nmet hoxy- 13 phenyl ) - 2-cycl opent yl net hyl - 2H pyri dazi n- 3- one,
- 14  bis(41ve(aoay@eehyA ) pPridacinerderivaride - 2ébpysented by 15
3-one, 5-(4-chlorophenyl)-6-(4-nethylthiophenyl)-2- 16
benzyl - 2tk yfodeowing-fomputy 6-1) s( 4- net hoxyphenyl )-2- 17
benzyl - 2H pyri dazi ne- 3-t hi one, or 5, 6-bis(3-fluoro-4- 18.
met hoxyphenyl ) - 2- et hyl - 2H pyri dazi n-3-one; or a salt 19 thereof. 1
6. A nedicine conprising, as an effective in- - _

. R'Z : '
Rl
| (1)
N

Wherein R represents a substituted or unsubstituted faryl]

phenyl or pyridyl group, R? represents a phenyl gi‘dup substituted
at least at 4-position by a lower alkoxyl group, a lower alkyl;t:hio
. group, élbwer alkylsulfinyl group or a lower alk'yisulfonyl group,

and optionélly has one or more substitﬁenfs élt thé remaining
positions, R® represents a hydrogen atom, a lower alkoxyl group,
a hologenated 1ower alkyl group, a lower cycloalkyl group, a
substituted or unsubstituted aryl group, a substituted or

unsubstituted aryloxy group, a substituted or unsubstituted,
nitrogen-containing heterocyclic ring residue, a substituted
or unsubstituted aminocarbonyl group, or a lower alkylcarbonyi
group, A represents a single bond or linear or branched lower

alkylene group or lower alkenylene group, X represents an oxygen



2« ; gredient, a pyridazine derivative or a salt thereef—ac-—_3 cording to

] :any one of cI aims 1-6.. 1 7. A nedicine | ai m 6,
which is an 2 interl eukin-1[err] product ion i namﬂ'w" imﬁmn”"l
medi ci ne according to claim®6, whildR i-s * oLy

- 185 - 2 preventive or therapeutlc for a di sease caused by 3 _
stinmulation of interleukin-1[err] production. 1 9. A nedicine

according to claim6, whichis a 2 preventive or therapeutic for an

| Mune sysdeMod §8A8EFur AtomAN[ AR4 |m&9ﬁ¥dd1§ﬁ@§?rdi%ﬂ§ heaiCrib Sease,

r At
osteo- 4 por osi s or 3horrhema medi ci ne according to

claim 61cz¥%&rﬁ‘-é§r@on %ondf”b%‘t%@ean%h%r 4L58§§E§Hh' ﬁnfiofhé h§“}5@§i§ﬂ>n
arthritis or 3 nfl ammatory colitis.

interl eud ng %E.%Eg'.ﬂe Bbﬁduéif'é)'adu'ﬂl'ebbbﬁ& (}Omth2the Efr.‘o’i}l% thatal géfective
ingredient, a pyridazine 3 derivative or a salt thereof according to any

one of 4 suﬁéﬁé NBorld Svhen! R® is a RElogénAbaANBEREL §8kyE0FPESH! 4RE
conprising a 2 pyri dazi ne derivative or a salt thereof according to 3

any one gha€! eh&vrd1 oy acHG AREEM $ Ctd Yo 6 DEM @D #ha rPabkker. 1
13. Use of a pyridazine derivative or a salt 2 thereof according to any
one of c4ahéBhdxPo@snyl Wdup, X is an oxygen atom, [the carbon-carbon

bond at the 4-position and the 5-position is a double bond, ]

A is a single bond, and R® is a hydrogen atom or a 2-chloroethyl

group; or a salt thereof.
2. (Deleted)

3. (Amended) A pyridazine derivative or a salt thereof
according to claim 1, wherein R! represents a phenyl or pyridyl
group which may be substituted by 1 to 3 substituents selectéd
fromhalogen atoms and lower alkoxy groups; R* represents a phenyi
group, which may be substifuted. at 4-position by a lower alkoxy
group, a lower alkylthio group, a lower alkylsulfinyl group or
a lower alkylsulfonyl group, and at the other positions by 1
of 2 substituents selected from halogen atoms, lower alkoxyl
groups, lower alkylthio groups, lower alkylsulfinyl groups and
lower alkylsulfonyl groups; R® represents a hydrogen atom[, ] i
a lower alkoxyl group, a halogenated lower alkyl groupl,] : a
lower cycloalkyl group, a phenyl, pyridyl or phenyloxy group
which may be sub.s"tituted by 1 to 3 substituents selected from

halogenatoms, lower alkyl groups, lower alkoxyl groups, carboxyl



3 ,cine. 1 14. A nethod for the treatnent of a disease 2
.caysed by stinmulation of interleukin-1[err] producr fom—3 which

-conpri ses adninistering a pyridazingggerivative ”mnﬁ"mi" "m(mm

according to any one of clainms 1-5.
group, lower alkoxycarbonyl groups, nitro group, amino group,

" loweralkylamino groups and lo_wer alkylthiogroups, asubstituted
or unsubstituted piperidino, piperidyl, piperazino or
morpholino group, a substituted or unsubstituted aminocarbonyl

| group, or a lower alkylcarbonyl group:; and A represents a linear
or branched lower alkylene group having 1 to 6 carbon atoms or

a linear or branched alkenylene group having 2 to 9 carbon atoms.

4. (Amended) A pyridazine derivative or a salt thereof

according to claim 1, which is a compound represented by the

following formula (1A):

(1A)

wherein R* represents a linear of branched lower alkyl or lower
[alkenylene] alkenyl group, a lower cycloalkyl group or a lower
cycloalkylmethyl group, and X répresents an oxygen atom or a

sulfur atom; or a salt thereof.



