;e3eL. H6~T% 3 0 JUL 2003. SP- DESCRI PTI ON PYRI DAZI N- 3- ONE DERI VATI VES
AND MEDI CI NES CONTAI NI NG THE SAME 5 Technical Field This inventiod}ﬂeUNiegﬂml
te novel pyridazin-3-one derivatives, which have excell ent inhibit‘gﬁyn__H
activity against i inlade B production and are useful for 10 e
prevention and tregm@mwﬁgmﬁﬂmﬁhune system di seases, inflamuatory di seases,
i schem ¢ di seases , and al so to nedicines containing them as
ef fective in gredients*6¥¥*Background Art In {moy di seases, for exanple,
rheumatism arthritis, osteoporosis, inflanmatory colitis, immne
deficiency syndrone, ichorr Wia, hepatitis, nephritis, ischem c diseases,

I

insulin-dependent1mmww&w@ﬁm itus, 20 arterial sclerosis, Parkinson's
di sease, Al zhei ner i ' eukem a opElstheptriéR. Stinul ation of

i nterl euki n-1~ product-icemg* an i nflammatory cytokine, is observed. This
interleukin-1,B serves to induce synthesis of an enzynme which is considered
to take part 25 in inflammation |ike collagenase and PLA2 and, when 30
JUL 2003 - 2 intra-articul arl pBYRIPERZINEE +OQNBNDERIVATIVRSEeANDuUl tiarti cul ar
destruction highly resenbling rheumatoid arthritis. In the normal Iiving
body, on the other hand, inter|MERT@INES | CORDAINDNGTHENSAMEI vity by 5
interleukin-1 receptor, soluble interleukin-1 receptor and interl eukin-1
receptor antagonist. From research conducted maki ng use of recom binants of
t hese bioactivity-inhibjting substances, anti-interleukin-1p anti bodi es and
anti-receptor 10 FRFREFRY BHeifst various di sease nodels, interleukin ip

h b f dt I L t .role in_the_bod di t
o easi ng potent | Al of LSt ANEEREHEN: FelFHeSr FRURVReL pEYRIRBREBr -one
activity as theraQﬁQéi&étI&és?u&QigﬁSﬁgégsexcellent inhibitory activity

against interleukin-1g production and are useful for

10 the prevention and treatment of immune system diseases,
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 colitis, 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-1pg serves to induce
synthesis of an enzyme which is considered to take part

25 in inflammation like collagenase and PLA2 and, when



15 For exanpl e, imunosuppressors and steroids which are used for the
treatment of rheunmati smout of such many di seases have been reportig oL 2003
inhibit the production of interleukin-1,8. Even anong nedi canents Turrently
under devel opnment, KE298, a benzoyl propionic 20 acid derivative [The
Japanese Society of Inflammtion (11th), 1990], for exanple, has been
reported to have inhibitory activity against interleukin-ip production
although it is an imunoregul ator. Inhibitory dactivity agai nst
interleukin-lp production is also observed on a 25 group of conpounds which
are called "COX-2 sel ective 30 JUL 2003 - 3 inhibitors", for exanple,

ni mesul i de as a phenoxysul fonanilide derivative (DE 2333643), T-614_as a

phenoxybenzopyran déiramante Qs rdosAni@cteshdq bl $ hyeR'&X§F neel Bl
derivative) as a dual ,nhibitor (COX5 1/ 5-1LO) . Far. all of these,
conpounds, however 2HtHHYA30 0SS R GHHIRIL B Y HR AR P AERPRIEPEA ot

their primary action so . that their inhibitqry activity. against
i nterl eukin-1p pr o@F¢H 3% | &Kkrthc%d}?”ﬂ?g‘i rllp‘f}r%rki/g%' 191 % oFheFecent

, i ngl [RYA t hesi h,i . e f
i aced on i nhi bl Loy et 91587 I HETA RBoF P ORLES (PO Y bduct i on
pl aced | or et (VI oY roduct i o
ranstor prochss oft Tt ey aar G GorRE i erpalklA Ao hEek "

group of conpounds My CGhhddthi i ICRAod#ctions in the pro

cessing of a precursor of interleukin-1,8 Known exam ples of conpounds

presumed to have the for efoGid<thrth iduHdifte BB [Js®adeseedanguage
Lai d- Open (Kokai) Publication (PCT) No. HEI 7-503017], FR167653 (Eur. J.

Pharm , 327, 169- 1Hinakftd/)of B Wi A6288)- i KEKIBHASRYA substances,
(Gastroenterol ogy, 109, 812-828, 1995), hydroxyindol e derivatives (Eur. J.
Med. Chem 31, 187 a28 irdgterdg8ikirarid anitdbpiddyes @irgl darti iratecastqiND 30
JUL 2003 - 4 97/05878), while known exanples of conpounds presuned to have
the latter at®ion PRAYRAANE FHOIS WHAR QU A PgRTIanedphduntnteyt erkaa;

B(5). 377-386. 199); ,Nong of, g QURANTS - ARIRENR Y B o

body, leading to an increasing potential of substances
having interleukin-18 inhibitory activity as
therapeutics for such diseases.

15 For example, immunosuppressors and steroids which
are used for the treatment of rheumatism out of such
many diseases have been reported to inhibit the produc-
tion of interleukin-18. Even among medicaments cur-
rently under development, KE298, a benzoylpropionic

20 acid derivative [The Japanese Society of Inflammation
(11ith), 19%0]), for example, has been reported to have
inhibitory activity against interleukin-1p production
although it is an immunoregulator. Inhibitory activity
against interleukin-1§ production is also observed on a

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



5 ficient inhibitory activity against interleukin-1,B pro duction. On the
,other hand, it is known that a variety of 5, 6-di phenyl pyri dazi neal\g JUL 2003
derivatives have anal gesic and anti-inflammtory action (Eur. J. d.
Chem, 14, 10 53-60, 1979). Absolutely nothing has however been known wth
respect to inhibitory activity of these 5,6 di phenyl pyridazi ne derivatives
agai nst interl eukin-1~ production. Accordingly, an object of the present
invention 15 is to provide a conpound having3excellent inhibitory activity
agai nst interleukin-1~ production and also a nedicine containing it as an
effective ingredient. Disclosure of the Invention 20 Under such
ci rcunstances, the present inventors have proceeded with an extensive
i nvestigation. AsinhiRkkp¥s”ifensexample ounimesal 189r f8a2i Rhgnaxysul-
derivatives represented el oy described formula (1) have excel |l ent

th |
i nhi bitory activi#@n%@%}gg? @%¥§Y?Eﬁ%?n(@% 1%3§§63hct?ﬁglénasaﬁephggPﬁw'as
di ci f th 11 0,JUL, 2003 - 0 d t t t of
mune syst em di SERERPYFAR SerhiEbi7e ar s aLegdENh) foaflntenifeBases
| eadi h | et ion. h i i OR. A .1h
| vent Lonpr ovi deuRetto i Raal £ a8 EREPLuL VP! 5 Bual P ERbYpALOE, REGRE

fol l owi ng fgrnul alsj(%jl:‘ofrz Art ~ NR2 ~ .R Owerein Arl represents a
nsubst

substituted or u Uted aromatic group, Ar2 represents a phenyl group

having a substituent atpbpagiiabstfRede POShHLRRAENChEREVER] 1RtEBPEAREALS A
| i near or branched al kyl group, an al kyl group having a cyclic structure, a

substituted or unsgstdduderoPhEiyibHOHP L6t By BENpSis tHbEdtREiHNSHDRATY UL ed
phenyl (1 ower al kyl) group, and R2 represents a cyano group, a carboxyl

group, a (lower Ilictaldoxydcandonyheir oiiphilaisobgt attiedter agasnbstituted
| ower al kyl group or a substituted or unsubstituted carbanoyl group; or a
salt thereof. Thelntreskenkinvihtpordudisionprioyibewen deah ctheir primary ac-

10 tion.

In recent years, increasingly active synthesis
research is under way with a focus placed on inhibitory
activity against interleukin-14 production. Production
inhibitors can be classified into a group of compounds

15 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-18. Xnown exam-
ples of compounds presumed to have the former action

20 include SB203580 [Japanese Language Laid-Open (Kokai)
Publication (PCT) No. HEI 7-503017), FR167653 (Eur. J.
Pharm., 327, 169-175, 1997), E-5090 (EP 376288),
CGP47969A (Gastroenterology, 109, 812-828, 1995),
hydroxyindole derivatives (Eur. J. Med. Chem. 31, 187-

25 198, 1996), and triarylpyrrole derivatives (WO



conprising the pyridazin-3-one derivative (1) or the 2p salt thereof as an
effective ingredient. Further, the present invention also providesaquUL32mB
J-UL 2003 - 6 inhibitor of interleukin-1~ production conprising Yhe
pyridazi n-3-one derivative (1) or the salt thereof as an effective
ingredient. Furthernore, the present invention also provides 5 a

phar maceuti cal conposition conprising the pyridazin 3-one derivative (1) or
the salt thereof and a pharmaceutically acceptable carrier. Mreover, the
present invention also provides use of the pyridazin-3-one derivative (1)
or the salt 10 thereof as a nmedicine. In addition, the present invention

al so provides a nethod for treatfing a di sease caused by stinmyl ation of

i nterl eukin- 1~ pr SA/QTHB) mifRhL @ OFpRYR X 3R] 8§ <L BFPRBOVAES Presumed

pyri dazi n-3-one derivative (1), or. the saJ]t 15 thereof. Best Mde, for,
Carrying out the IYREMRYDEAREITFEHBF MR &f&ch‘éﬁﬁ?v‘é@'l'%%'%éowﬁ?ﬁb t8§ fhe

t] tion is ry t ed he f | . th la (1),
anpl s of the aRSRIIIS GrOTHo TS LEFstey AFT Lo T rtPfaotah® ar omat i &
hyd b d het 1 ' : :
e O o o A o5 e S SRS EDSBEGRRERYE: cus-
1R04 3

ticularl f : 25 tl Ve | i.ch
Phe 3 0 UL 2008 Lorae Ve HEp o YR o R SR BB KENLD BRRE,

groups | ower al kyldd©igoups, |ower al kyl sul finyl groups, and | ower
al kyl sul fonyl groups. Exanples of the halogen atonms can include fluorine,
chlorine, 5 bromne and oRdie &tWEE. hdxdiesiofkhden! enet al kikigeyebires
in the | ower al koxy, lower alkylthio, |ower alkylsulfinyl and | ower
al kyl sul fonyl groupss-abipherey Lpleridazime denivcdbilves byeéi analipgkigr angs
having 1 to 6 carbon atons, for exanple, nethyl, ethyl,
anti-inflammatory action (Eur. J. Med. Chem., 14,
10 53-60, 1979). Absolutely nothing has however been
known with respect to inhibitory activity of these 5,6-
diphenylpyridazine derivatives against interleukin-1p
production.
Accordingly, an object of the present invention
15 is to provide a compound having excellent inhibitory

activity against interleukin-18 production and also a

medicine containing it as an effective ingredient.

Disclosure of the Invention

20 Under such circumstances, the present inventors
have proceeded with an extensive investigation. As a
result, it has been found that pyridazin-3-one deriva-
tives represented by the below-described formula (1)
have excellent inhibitory activity against interleukin-

25 13 production and are useful as medicines for the pre-



10 n-propyl, isopropyl, n-butyl, isobutyl and t-butyl groups. Anong these
vsubstituents, |ower alkoxy groups are preferred with a nmethoxy grgmb@g_i ngn3
particularly preferred. Illustrative of the substituent which the

stituted phenyl group represented by Ar2 has at the 4 position thereof are
| ower al koxy, |ower alkylthio, |ower alkylsulfinyl and | ower al kyl sul fonyl
groups. More specifically, groups simlar to those exenplified above in
connection~with Arl can be nentioned, w th-28 Fower al koxy groups,
especially a nmethoxy group being preferred. Further, the substituted phenyl
group may be substituted at other position or positions by " hal ogen atons,
| ower al koxy groups or the l|ike. Exam ples, of these hal ogen atons and Iomer
al koxy groups canVQBtb@nsPﬁﬂlEFEFBm?Hgsefe%@HHPPf§¥§téﬁb L 582585 medtT on
30J UL 2003 8 with Arl can be nenti Il lustrative of the |inear or
branched al kyl gr54PTRREPEXcALERBESRAD réSFH8§éch99§ﬁ@9?§ﬂ):EPQ%HQuiP

atons, for exanples, eth y i sopro 5 n-hutyl, isobutyl,
t-butyl, pentyl, FE?yFoaﬁLeﬁéBg pe *Bﬁp?rgﬁﬁﬁﬁsﬂpgﬁp$écﬁ¥ the al kyl groups
havi ng cyclrc structure 0 |ng tq /7 carbon atons,
such a5 cycl opropyl @rlasﬁri %Lsyeréssﬁ%t SRHeEoB B aYIas dups: and
ower al kyl _groups ) r SUuC
cycl oal kyl aroups gr%&%g%ﬁte nggﬁg%%vgggvg ngrgfg %§%¥$hgh‘ad$%hh%¥%ﬂg
t he substituted p?SPMbl? (Qpenyl(lomer aIkyI) group represented by Rl can
i ncl ude hal ogen at ons ower al kyl groups, and | ower al koxy groups.
Exanpl es of 15 these hal ogen atons, al kyl groups and | ower al koxy
groups can be simlar to those exe \d above in connection with Arl.
Exanpl es of substituents on the substr éﬁ | ower ? 5 group represented
by R2 can include hal ogen 20 atons, r oN. groups, 1dnd substituted or
unsubstituted phthalimdo groups. IR%LBt atTRE of substituents on the
pht hal i m de groups are hal ogen atons, vigro groups, |ower al koxy groups,

and am no groups which may contain, as substituents, |ower alkyl groups,

| ower al kyl 25 squonyI groyps or Iomer al k Icarbonyl groups. ||
wherein Ar+ represents a substituted or unsubstltuted

aromatic group, Ar2 represents a phenyl group having a
substituent at least at the 4-position thereof, R1
10 represents a linear or branched alkyl group, an alkyl
group having a cyclic structure, a substituted or un-
substituted phenyl group or a substituted or un-
substituted phenyl (lower alkyl) group, and R2
represents a cyano group, a carboxyl group, a (lower
15 alkoxy)carbonyl group, a substituted or unsubstituted
lower alkyl group or a substituted or unsubstituted
carbamoyl group:; or a salt thereof.
The present invention also provides a medicine
comprising the pyridazin-3-one derivative (1) or the
20 salt thereof as an effective ingredient.

Further, the present invention also provides an



30J UL 2003 _ g _trative of the substituent or substituents on the sub
stituted carbanoyl group represented by R2 are | ower al kyl groups, @r&gtlgg3
groups, and | ower al kyl groups substituted by aronatic groups. 1138t i

of the 5 Iower alkyl noiety or noieties of the substituted | ower al kyl or

| ower al koxycarbonyl group represented by R2, the hal ogen atomor atons as
substituent or substituents of the substituted | ower al kyl or |ower al koxy
carbonyl group, the |lower alkyl noieties of ~tlee-10 | ower al kyl, | ower

al koxy, |ower al kylsul fonyl, |ower alkylcarbonyl and

aromati c-group-substituted | ower al kyl group, and the aromatic noieties of
the aromati c group and aronati c-group-substituted | ower al kyl group can be
similar to those eishpbitpedofbénterdensincdfi pnodschioh Aomprhs inge the
aromatic group, a phenyl or pyridyl group is particularly preferred.
Preferred specifi cPEXafpEaB—afonRedpgyivaiive- 3 lonerddéhiey sailke Yhereac @i ng
to the present invention can inc¢lude 5, 6-bis(4-nethoxyphenyl)-4-carbanoyl -2
20 cycl opr opyl met hgh- eEEBFFLYEz A RITEHAENTS, 6- bi s(4

met hoxyphenyl ) - 4- cyano- 2- et hyl - 2H- pyri dazi n- 3- one,, \ ,
5,6bis(4-nethoxypheny|)-EPE§§ﬁ6m258ycF86r85?Fﬁ§¢h}ﬂ¥ﬂ%&hqqn%ﬁﬁﬁ:PRﬁ%%des

5, 6- bi s(4-net h henyl ) - 4- 10- I | et hyl - 2H.pyri in-3- ,

2. benzy1 -5, 6 2 bl 8(RVREERGEYBHERS | RPBERGATEa IRy 1y o

oo oon 2t pyr Bz PR BT AOURNE Lhl sl GARIU 7 o

phenyl)-2-isobutylpﬁégﬂggghkékgqggtégbé%@agxgi 2ife3.0ne. S Illustrative
er

of the salts of the pyridazin-3-ohe vative (1), said salt also

pertaining to the presenyiokB¥QBYi, Othedb2 kBt kRHRiOH G sNigrdtities use
hydr obrom de, acetate, sulfate, p-toluenesulfonate, nethanesulfonate,

fumarate, succinatef thetapyeidaednusrdiiesdelrivaatisesi(am sl ttheragilasi um
salt, calciumsalt, amnonium salt, nethylamonium salt, dinmethylamonium
salt, and tnigret hythewenfuas BumeHécinehe pyri dazi n-3one derivative (1) or
the salt thereof according to the present invention may exist in the form
of a keto-enol 15 tautonEn addisaprvat &he preseniutiaventden adismirzeEifag d
al so be enconpassed by the present inventiaon. No particular limtation is
i nposed on a proce@s™EEROPNECEr EFSREENTN 20 1ERE SEy FREEE N PY- Gt MuhatoR he
salt thereof accordin 0 _the. present iRV ion, and,a 20 variety of, .
processes. which héSelBbavaabkoRanryPheakchsel s s ifnacsprasts dghinist-
pyridazine derivatiyesy and Ea%}?'iﬁa'%‘i hLeA 0%16aRi0R 4390 orTihe salt
pyri dazi n-3-one derivative ( according to the present 'invention can be
pr epar ed, fq% exanphereB¥.the follow ng reaction

Best Mode for carrying out the Invention

The pyridazin-3-one derivative according to the
present invention is represented by the formula (1).

20 In the formula (1), examples of the aromatic

group represented by Ar! can include all aromatic
hydrocarbon groups and heterocyclic aromatic groups,
such as phenyl, naphthyl, pyridyl and quinolyl groups,
with a phenyl group being particularly preferred. Il-

25 lustrative of one or more substituents which the



25 schene. 3 0JUL 2003 - 11 5 Ar2 Ar1 NHNC O (2) Arz Are "N EtOOC NH O
(3) Arz Ari "Nt RBRNOC N R~ O (1e) Arz Arz Ark ~ N Ari ~ N --~ Nﬁ&_ 29)03
H2ZNOC N~NR1L OO (1 a) (i b) Arz Ar.2 Arl ~ N Are ~ Ni EtOOC NRt ~
--~0(1¢c) (i d Arz Are\ ~Ni HORC NR- O (1f) Arz Are | "N XH2C N~Rt O
(~9) At2 Ari '"Ni R-OOC NNR~ O (1i) Arz NNR~ (1 h) wherein Arl, Ar2, Rl
and R2 have the sane neanings, R3 and R4 may be the sane or different and
each i ndependently represent a hydrogen atom 7a-l ower al kyl group, an
aromatic group or an aromati c-group-substituted | ower al kyl group, X
represents a hal ogen atom R5 and 3 0 JuL 2003 - 12

aromatic group may have are halogen atoms, lower alkoxy
group,s lower alkylthio groups, lower alkylsulfinyl
groups, and lower alkylsulfonyl groups. Examples of
the halogen atoms can include fluorine, chlorine,

5 bromine and iodine atoms. Examples of the lower alkyl
moieties in the lower alkoxy, lower alkylthio, lower
alkylsulfinyl and lower alkylsulfonyl groups can in-
clude linear, branched or cyclic alkyl groups having 1
to 6 carbon atoms, for example, methyl, ethyl,

10 n-propyl, isopropyl, n-butyl, isobutyl and t-butyl
groups. Among these substituents, lower alkoxy groups
are preferred with a methoxy group being particularly
preferred.

Illustrative of the substituent which the sub-

15 stituted phenyl group represented by Ar2 has at the 4-
position thereof are lower alkoxy, lower alkylthio,
lower alkylsulfinyl and lower alkylsulfonyl groups.
More specifically, groups similar to those exemplified
above in connection with Arl can be mentioned, with

20 lower alkoxy groups, especially a methoxy group being
preferred. Further, the substituted phenyl group may
be substituted at other position or positions by
halogen atoms, lower alkoxy groups or the like. Exan-
ples of these halogen atoms and lower alkoxy groups can

25 be similar to those exemplified above in connection



R6 may be the sane or different and each independently represent a hydrogen
atom'a halogen atom a nitro group, a |ower alkoxy group, or an grU gfm_ 2003
group which nmay have, as substituent or substituents, one or two ef ower
al kyl groups, |ower al kyl carbonyl groups and | ower al kyl sul fonyl groups,

and R7 represents a |l ower al kyl group. The starting materials, i.e., the
conpounds represented by the fornmula (2) and (3), respectively, 10 can be
prepared by known processes (J. Med. Chem ,” 23,7 1398- 1405, 1980; Eur. J.

Med. Chem, 14, 53-60, 1979). (A) Preparation of a conpound (1la) in which
R2 is a cyano group: This cyano-substituted pyridazin-3-one derivative 15

can be prepared by reactiyng a conpound, which is represented by RL-Y in
which Rl has the ni?‘@‘gﬁed‘éem%fe‘a‘%‘i)bve and Y represents a hal ogen

by the formia (2 in t iAo B fLuttan & RFBiheaigRker el of
t he base usabl e H}J@L%rs%ﬁi[ég&tcea&;ogr%ﬁ{ydaer nﬂ(&é‘@'ﬁ%@ﬁgsz sy hlfscapg?n

pot assi um car bonat um car € and organi ¢ bases such as ne

al koxi des. Usabl e I f v n.Jr 25;

N, N- di net hyl f or mar de. 'd?n%‘fh?’f%fﬁ%ﬁ S%h’g%et%;%%%l 1°BIPYho3 - 13
met hyl et hyls ket ongy e I epcdih o, 1My Bsu pnducd od, Pr ef 8¢ eb! yn@tndPe{e 150C
for 1 to 20 hours, nota Yy “at §§ﬂ{d 130C for'gﬁtﬁg%o'hourgl (%D ngggration

of a conpound (| b)ghdupdi chr RAidtsrat Hv € Pamy | a kP PRgrdihs having cyclic
car banoyl - substituted pyridazin-3-one derivative (1b) can be prepared by
reacting a base, ftfudsuresisdire SoatloarkrhustddpPdiamsing Vs t ot hecappopound
(la) in a solvent. 10 (C) Preparation of a conpound (lc) in which R2 is an
et hoxycar bonyl gr aipnshisuat hox yoes bepropylbstyeledtplr i dpel op8ntyk and
derivative (lc) can be prepared by reacting R1-Y, which was al so used in
(A, with the consfPheplesEAWRE hyANG 1eker RN h IBIUPH: t eChrasSence of

a base in a solvent. Exanples qof the base usable in the reacti on can
i ncl ude i notQani c TREREL Yot B R N c‘é’%ﬂbn%’f LY CBFBBREL e

and organic basesé%(éklshéggeﬂhereon. Examples of substituent groups on
the substituted phenyl or phenyl (lower alkyl) group
represented by R} can iﬁclude halogen atoms, lower
alkyl groups, and lower alkoxy groups. Examples of
15 these halogen atoms, lower alkyl groups and lower
alkoxy groups can be similar to those exemplified above
in connection with Arl.
Examples of substituents on the substituted lower
alkyl group represented by R? can include halogen
20 atoms, hydroxy groups, and substituted or unsubstituted
phthalimido groups. Illustrative of substituents on
the phthalimide groups are halogen atoms, nitro groups,
lower alkoxy groups, and amino groups which may con-
tain, as substituents, lower alkyl groups, lower alkyl-

25 sulfonyl groups or lower alkylcarbonyl groups. Illus-



al koxi des. Usabl e exanpl es of the solvent can include 20

N, N- di et hyl f or mam de, di net hyl sul f oxi de, acetone and net hyl ethya[teﬂﬂnqmﬁ
The reaction may be conducted preferably at 20 to 150C for 1 to 2 ,
notably at 50 to 130C for 2 to 10 hours. (D) Preparation of a conpound (1d)
in which R2 is a 25 carboxyl group: 3 0 JUL 2003 - 14 This

car boxyl -substituted pyridazin-3-one deriva tive (1d) can be prepared by
hydr ol yzi ng the conpound (lc) in the presenc@ of a base, such as caustic
soda or caustic potash, in a solvent in a manner known per se in 5 the art.
(E) Preparation of a conpound (le) in which R2 is a substituted carbanoyl
group: This substituted-carbanoyl -substituted pyridazin 3-one derivativ

(1e) can be prepaksathyecehvEpei RgPERétreNEoRFoSHPSELF ERtS 190 dder SR~
group thereof into a reactive derivative and then reacting,t with a
correspondi ng ani A& RSRERHCARPARPY¥A ﬁ§°HﬁdrRErﬁ§$€tFﬂeb§é%b AR B
defined above. Exagples of the reactive derivative ab1the car_ 15 boxyl

group can includeaggVE AXPHBEs AREMATREDIEONR San 3R AoHET ﬁﬁQ#%ﬁnto
such an acid halide, can,b ffected with oxalyl chlqgride, thionyl | oride,
Thionyl bromi de ofSPREIEVESS BEnOEPRSAS SEGUREch & TRTETIAE Ryt de.
on the other hand : t it ti hade, s JPivad |
anhydri de, Rethan%gﬁg?o%§g§gnﬁgé%?ge?gpﬁ%ggﬁgﬁgéﬁﬁf%ﬁ%yg%%ggfi g%ﬁ'ﬁéﬂfr

| i ke. The synt hesi agtl ' ery j =d
h§xyeack 98wek Bfiio&?éﬁﬂo\s& @r%%?l‘é%#?%f%%e@wcﬁ

preferably in the présence or absence”of a base "at for 1 to 20
hours, 25 especi ath¥ 8h18gkf 488& ber atohe 3@ RRWstithedtS@r sub0 J UL
2003 - 15 vent, for exanple, tetrahydrofuran, N, N-dinethylfornman de,

di et hyl sul f oxi destpynietitee pfclther shbsmi tueedy lewe rchllkyilder tlaweane or
benzene. (F) Preparation of a conpound (1f) in which R2 is a 5

hydr oxymet hyl gr oapkoXyi sakpenyly gebhypl, - $hiesliometred Lxyli ddieti®soef the
derivative (if) can be prepared by reacting an al kyl hal ocarbonat e
conmpound, $8ch aslevweyl adkladrodaWssnadkoxyi t BoWes daydevd foral /i d-auwRr

presence of a base_such ) )
alkylcarbonyl and aromatic-group-substituted lower

alkyl group, and the aromatic moieties of the aromatic
group and aromatic-—group-substituted lower alkyl group
can be similar to those exemplified above in connection

15 with Arl. As the aromatic group, a phenyl or pyridyl
group is particularly preferred.

Preferred specific examples of the pyridazin-3-
one derivative (1) according to the present invention
can include 5,6-bis(4-methoxyphenyl)-4-carbamoyl-2-

20 cyclopropylmethyl-2H-pyridazin-3-one, 5,6-bis(4-
methoxyphenyl)~4-cyano-2-ethyl-2H-pyridazin-3-one, 5,6~
bis(4~-methoxyphenyl)-4-cyano-2-cyclopropylmethyl-2H~-
pyridazin-3-one, 5,6-bis(4-methoxyphenyl)-4-cyano-2-
cyclopentylmethyl-2H-pyridazin-3-one, 2-benzyl-5,6-

25 bis(4-methoxyphenyl)-4-ethoxycarbonyl-2H-pyridazin-3-



1p as triethylamne in a solvent to forma mxed acid an hydride and then
react'i ng sodi um borohydride with the m xed acid anhydri de. Usable qungléﬁﬂB
of the solvent can include tetrahydrofuran, dioxane, diethyl ethel, ™ an

ethyl 15 acetate. The reaction may be conducted preferably at -20 to 50C
for 0.5 to 10 hours, notably at 0 to 30C for 0.5 to 3 hours. (Q

Preparation of a conmpound (ig) in which R2 is a hal ogenated net hyl group:
Thi s hal ogenat ed- net hyl -substituted pyridazil®- 3 one derivative (Ig) in
which X is a chlorine atomor brom ne atom can be prepared by reacting a

hal ogenati ng agent, such as thionyl chloride, thionyl brom de, phosphorus
trichloride, phosphorus pentachloride or 25 Phosphorus tribromde, wth the
conpound (if) in @N&ol5,6-Fbs (drnegrxypheny Lent -ethexyerrbengl-2-

hal ogenat ed- net hy| - substi tuted pyridazi n-3-one derivative ilg) in which X
is an iodine at omSRFIRY bt PRV I2 IRt TRy s¥UF uty PoBT 844 ~BetReXYom

iodide or the like with the, ahove co din a5 solven Usabl.e exanpl es
of the sol vent T G Ned CHERB ey bt Tt Tfacneeny Enpapy B apeednt Te
i ncl ude benzene, toluene, tetrahydrofuran, dioxane, diethyl ether, ethyl
acetate, and chl d#Btorm The reaction may be conducted ip preferably at 20

o 130C for;0.5 10 5 hopysyesperialobedt 201te dP0GLohyd1hg Ini9UER. I 1

t he prepara?ion of the ‘conpound i s an I odf ne atom acetone,

met hyl et hyl kEtQil@ri%é\kxﬂéTgiry'éé){dmééﬂ@aﬂwﬁf)@y{awiﬁexkgeth@tB%Las-

acetate, chloroformor the I ke can be used as the solvent. The reaction

may be conduct ed gl Bivdhiviah, 40ré 0tHENKdP6cR1 Eri@e lOnhouase , not abl y at
50 to 120C for 1 to 5 hours. (H) Preparation of a conpound (lh) in which R2

is a (substitutedydudinedmdepnatdtydte syl f20e Thpstobupnaadl fehptehi ch has
a (substituted) phthalimdonethyl group at the 4-position can be prepared
by reacting pot asetthapeshbfondte, ofumamate i usedcpoebesi Lacpathal seddamwi t h

t he compound (1g) in a solvent. 25 Usabl e exanpl es of the_solvent _can
include N, A0 3 Gyl Z2oBassyym salt, magnesium salt, calcium salt, am-

monium salt, methylammonium salt, dimethylammonium
salt, and trimethylammonium. Further, the pyridazin-3-
one derivative (1) or the salt thereof according to the
present invention may exist in the form of a keto-enol
15 tautomer and solvates. Such tautomer and solvates
should also be encompassed by the present invention.
No particular limitation is imposed on a process
for the preparation of the pyridazin-3-one (1) or the
salt thereof according to the present invention, and a
20 variety of processes, which have conventionally been
used for the synthesis of pyridazine derivatives, and
their modifications can be used. The pyridazin-3-one
derivative (1) according to the present invention can
be prepared, for example, by the following reaction

25 scheme.



di met hyl f or mam de, di net hyl sul foxi de, tetrahydrofuran, dioxane, benzene,
cand toluene. The reaction may be conducted preferably at 50 to 15%F ﬂﬁr &EF
to 5 hours, notably at 70 to 120C for 1 to 3 hours. 5 (1) Preparat 2
compound (li) in which R2 is a (lower al koxy)carbonyl group: This (| ower

al koxy) car bonyl - substi tuted pyridazi n-3-one derivative (li) can be prepared
by reacting a |l ower al cohol R7-OH, in which R7 has the 10 sane neani ng as
defined above, with the reactive derivatiwvgjof- the conpound (1d) at the

car boxyl thereof, which was used in the preparation of the conpound (le),
in the presence or absence of a base in a solvent such as tetrahydrofuran,
N, N- di net hyl f or mram de, 15 q&ﬂethyl sulfoxigﬁ2 ethyl acetate, pyridine,
chloro form nethyl ene,ghl ofide, tolueng orf’benzene. As an altfrnative
process, it can al so be ed by a f Nqst er prepar at¥ @cess,
nanely, by reacting the | N | cortol R7- i t h tt/e™conmpound (1d) in the
20 presence of an aci dNCatgryst in a setvent. “ghe i nt eREC t ar get
conpounds obtained in the gpove-described ipdi vidual reactionsican be
separated and purified byéggrification met hods commonl y enpl oyed in organic
synthesis chem stry, for mpl e, 25 by s&bfecting themto filkYation,
extraction, washing, 3 0 JUL 2003 - is drying, concentration,
recrystallization, various chromatographic treatnent, and the |ike. The

i ntermedi ates may be provi 6d for the nextAfeactions w thout mtifying them
specifically. Further, A y al so bel5 tai ned as soladted of solvents
such as reaction sol ventlp ogarecrystallipalwon sol vents, es éENaIIy as
hydrat es. The pyri dgg > @Hderiwgbb Njgnd theiH9§§ i

the present invention, whigh are 10 availaple as_degcribe
excellent inhibitory activity against intefleukin-1,B
useful as preventives or tBérapeutics for(loynune Se@rds,
i nfl ammat ory di seases, ischem c diseases, i |choréhenia,

rheumatism arthritis and 15 inflammatg i cines pccording to

t he present invention con tain th ridazi n-3-ong“derivativep (1) or their
salts as effective ingredimhts. Using themag one or together g2t h

phar macol ogi cal | y- accagt a e carriers chlas 2p sol ubiligzers] excipients,
bi nders or extenders, thgy &hn be forned ﬁT§ phar maceutic zparation
forms such as ta ) 8%, gr I Ryders, injectidns qn

supposi tori es. Theseﬁgﬁar ce icalﬁﬁﬂé ar timug can BEOPCodU edf%y known
met hods. For exanpl e 25 oral preparations €an be produced by @uitably

f or mul at 3 0 JUL 2003 (1e) (1) (1i)
Ar?
AP Arl
Ar! N
N 5 | |
| u — R O N4
XH,C “R! E\\ ’ R
0 Az ©
R 0
(19) (1h)

wherein Arl, Arz, Rl and R2 have the same meanings, R3
and R? may be the same or different and each indepen-
dently represent a hydrogen atom, a lower alkyl group,
an aromatic group or an aromatic-group-substituted

5 lower alkyl group, X represents a halogen atom, R® and



- 19 ing the pyridazin-3-one derivatives (1) or their salts in conbination
‘Wi th'solubilizers such as tragacanth gum gum arabic, sucrose eStiﬁﬁ’ ULn§w3
I'ecithin, olive oil, soybean oil and PEX400; excipients such as st CA,

5 nitol and | actose; binders such as carboxynet hyl cel |ul ose sodi um and
hydr oxypr opyl cel | ul ose; disintegrators such as crystalline cellul ose and
car boxynet hyl cellul ose cal cium Ilubricants such as talc and nagnesi um
stearate: anticaking agents such as |ight-19§>anhydrous silicic acid. The
dosage of each nedicine according to the present invention varies dependi ng
on the body wei ght, age, sex, conditions and the |ike. In general, how
ever, it is preferred to orally or parenterally admn 15 ister to an adult
the nedicine in &f asgube thealzamie GrOBifFek eI a1yl gurax eirmbdyeidnty 100
ng in terns of the conmpound represented by the fornmula (1) per day at once
or in several porepresenExamhyesscd@nllatom,eseialiagentatoomwid Initexe be
described in further detail by the follow ng Exanples. It should however be
borne in mind thgroupe prdomer alkexy @roup,ner lamiamichae oyrdus evlekehpl es.
Exanple 1 25 Preparation of 5, 6-bis(4-nmethoxyphenyl)-4-cyano-2 3 0 JU
2043 - 20 cycl opeyphriverhps SNbsEditgesitn-o3- gndstativardifet 1819 g% | B9 ophine
(0.6 mM, 6.36 mpl) was added to a solution of 5, 6-bis(4-nethoxyphenyl)-4

cyano- 2H pyr i dazilR¥§¥oRd Kyl proypss. oW Rl kydFarhoay' s FWRT A Mdnat e
2.02 g, 14.62 ) in_N, Ndiinet hyl formam de (5 , followed b tirrin
O bt n T onoer TouEE BA ke TN sirauPan fad o Hepneaarie & Jarer O

reaction m xture 1 ollom%g by extraction with ethyl acetate (300 m). The
organi c | ayer was %hgﬁ Y&-with water and a saturated aqueous sol ution of

sodi um chl oride (bri ne)mesléct%%gl:@gltnﬁtlegg%&\g?:s it_tée.n’ q;rﬂeedc%,fmwr ous

sodi um sul fate. The solvent was wher'eby the title conpound

(1.413 g, 71.59% $e@Rnticle hyat el fwuary 23l sndl Y 3al arasdd s a1 s
(chl or of or m di et ﬁ;%? eet her) . I\/Ey?ti ng point: ?72? 6-n17g(.3|§cf 1H NWR (CDCIgg') a:

0.47-0.54(ZH m cab. bé Prepadd By, Xhodbr brodddday ,(B. MSBH,cisgm. 3. 83( 3H,
s), 4.15(2H,d,J=7.33Hz), 6.77(2H,d, J=9.04Hz), 20 6.88(2H,d, J=9. 04Hz),
7.04(2H, d, J=9. 04B3p8-1406(,2H9803=E(G3HI).. Med. Chem., 14, 53-60, 1979).
(A) Preparation of a compound (la) in which R? is a
cyano group:
This cyano-substituted pyridazin-3-one derivative
15 can be prepared by reacting a compound, which is
represented by R1-Y in which Rl has the same meaning as
defined above and Y represents a halogen atom or a
reactive esterified hydroxyl group, with a compound
represented by the formula (2) in the presence of a
20 base in a solvent.
Examples of the base usable in the reaction can
include inorganic bases such as potassium carbonate and
sodium carbonate and organic bases such as metal

alkoxides. Usable examples of the solvent can include

25 N,N-dimethyl formamide, dimethylsulfoxide, acetone and



IR (KBr) cml: 2235, 1667, 1608, 1512, 1255, 1179, 1024, 837. Exanple 2 Preparation
of 5,'6-bi s(4-nmet hoxyphenyl) -4-car banoyl 25 2003
2-cycl opropyl met hyl - 2H pyri dazi n- 3- one 3 0JUL 2003 - 21 A2 N éhﬂeéﬁk
sol ution of sodium hydroxide (4 nt) was added to a sol ution of

5, 5- bi s(4- et hoxyphenyl ) - 4- cyano- 2- cycl opr opyl net hyl - 2H- pyri dazi n- 2- one
(171 ng, 0.44 mmol) in nmethanol (2 m), followed by 5 stirring at a bath
tenmperature of 70C for 8 hours. A m xture -ofi® -N aqueous sol ution of sodi um
hydroxide (1 nt) and nethanol (2 nt) was added further, followed by
stirring at a bath tenperature of 70C for 12 hours. After the nethanol was
distilled off, the residue was 10 extracted with ethyl acetate. The extract
was washed wi th watthyhnetbyl nketenecesTheekrgacthdnwaayt ben cihidexttader
anhydrous sodium sul fate. The solvent was distilled off. The residue (197
ng) was separat edprefiepablyi atl 9 spl Lea°Yefompriepar a0 ieowhs prmadbabaphatls
[ devel oper: chl orof ornf net hanol (10/1)] and then crys tallized from

chl or of or m di et hybOethel 3 Ackainy, ey ey hdrsd tle conpound (258 ny, 88.2%
was obt ai ned as pal e ée||OM/ rlsns Melting point: 174.2-175. 2G 20 1H NWR
(CDCt3) d: 0.43-0(BB(Prepajatponzof. eaeQPIPOHrd {1By- insypighnR® 3.577 3H,

s), 3.79(3H_s), 4.13(2H,d, J=7. 33FE§E . 74(1 H, brs), 6.73(2H,d, J=8. 79Hz),

6. 79(2H, d, 158, 79Hz) , aE’B?‘?PIY?J =greBky), 7. 05(2H J=8.31Hz). 25 IR (KBr) cm:
3371, 3331, 3173, 1682, 163 hlGlOél 83 1 52 g 200§ -.223_

1177, 1027, 828. Mass(nl z3° ﬁo% EHBFE”S'“E? pBYALPBA1GF 3-one

5, 6- bi s( 4- nethoxyg %%lée 8 é?ﬁ ggh ﬁE& &Fb a} gc%ﬁﬁglapi§@%@ as

5, 6- bi s(4- nethoxyp eny pyrl
starting ”Hter'a'éucﬁhsspEQﬁ§9969§08£ E%aEBhEtlc“BBEaEﬁpe%E%ﬂ Eh%?@dﬁi

whereby the title conpound was obtained in a yield 16 76.8% Yell
prisnms (ethyl acepshfd (1a) in a solvent.
10 (C) Preparation of a compound (lc) in which R2 is an
ethoxycarbonyl group:

This ethoxycarbonyl-substituted pyridazin-3-one
derivative (1lc) can be prepared by reacting R-y, which
was also used in (A), with the compound represented by

15 the formula (3) in the presence of a base in a solvent.

Examples of the base usable in the reaction can
include inorganic bases such as potassium carbonate and
sodium carbonate and organic bases such as metal
alkoxides. Usable examples of the solvent can include

20 N,N-dimethylformamide, dimethylsulfoxide, acetone and
methyl ethyl ketone. The reaction may be conducted
preferably at 20 to 150°C for 1 to 20 hours, notably at
50 to 130°C for 2 to 10 hours.

(D) Preparation of a compound (1d) in which R? is a

25 carboxyl group:



Mel ting point: 170.5-171.5C 1H NVR (CDCl 3) b: 1.48(3H, t,J=7.33Hz), 3.79(3H,
's), 3.83(3H, s), 4.35(2H, q,J=7.33Hz), 15 6.76(2H, d, J=8. 79Hz), 2003
6. 88(2H, d, J=9. 03H2), 7.04(2H, d, J=9. 03Hz), 7.15(2H, d, J=9. 03Hz). |ﬁQ|¢g}‘7

cm1l: 2232,1660, 1602, 1516, 1255, 1174, 1024, 840. Mass (m z):
4 20 Preparation of 5, 6-bis(4-nethoxyphenyl)-4-carbanoyl

361 (M+). Exanple

2-et hyl - 2H pyri dazi n-3-one Using 5, 6-bi s(4-net hoxyphenyl) -4-cyano- 2- et hyl
2H pyridazi n-3-one as a starting material- ltéhe proce dures of Exanple 2
were repeated |ikewi se, whereby the 25 title conpound was obtained in a
yield of 69.8% 3 0 JUL ~ou3 - 23 Pale yellow prisnms (chlorof ormhexane)
Mel ting point: 226.2-227.5C i HNWR (CDCe3) s: 1.47(3Ht,J=7.32H2), 3.77(3H,
s), 3.79(3H, s), 4.34(Pisg, gaybgzypysubstdtntedrpyrigaginsgzpng, degiveH?) ,

6. 79(2H, d, J=9. 03H2), 6.9-7.05(1 H, br), 7.01(2H, d,J=9. 03H2),

7.02(2H, d, J=9. OHPiVe R(1KBrFarnbe: PREPRred 18y 18pAreb¥zing16hpsgompound] 249,

1183, 1026, 839. 10 Exanple 5 Preparation of

5, 6- bi s( 4- met hox{Bhkni)the cHERBEPCH PF oPyPaSRK pFRFRa2FnC3UEHeCUSPAG ©oF

BFEICtRREPPBC et VER

5,6-bis(4-nethox¥$henyl)-4-%¥ano;ZFEpZ%idazgzég-gngagggrl&
res e“1l r

starting 15 mate

br onopr opane as

pedPeacy i%¥etse,

wher eby thﬁ titlg?conPgund was obtained in a yield of 72.6% Pale yell ow
y Gt et

scal es (ethyl ac

iethyl ether) Melting point: 151.4-151.9C 20 1H NWR

(CDCI'3) d: 1. 03( k) t pyleitaf@lon lo4h 2EbAB8hnd ={1682hn #nI2h3H2 3k o3- 8O(3H

s),
substituted carbamoyl group:

This substituted-carbamoyl-substituted pyridazin-

3-one derivative (le) can be prepared by converting the

10 compound (1d) at the carboxyl group thereof into a

reactive derivative and then reacting it with a cor-

responding amine R3R4NH in which R3 and R? have the

same meanings as defined above.

Examples of the reactive derivative at the car-

15 boxyl group can include acid halides and mixed acid an-

hydrides. Conversion into such an acid halide can be

effected with oxalyl chloride, thionyl chloride,

thionyl bromide or the like. Conversion into such a

mixed acid anhydride, on the other hand, can be ef-

20 fected with acetic anhydride, pivalic anhydride,

methanesulfonic anhydride, p-toluenesulfonyl chloride

or the like. The synthesis reaction of the reactive

25

derivative may be conducted preferably in the presence
or absence of a base at -10 to 150°C for 1 to 20 hours,

especially at 0 to 130°C for 1 to 10 hours in a sol-



4.25(2H,t,J=7.6H2), 6.77(2H,d,J=9.0H2), 6.88(2H,d,J=9.0H2),
©7.03(2H,d,J=9.0H2), 7.14(2H,d,J=8.8H2). 25 IR (KBr) cm1: 0 2003
1665, 1608, 1609, 1512, 1252, 1178, 834. 3 0 JUL 2003 - 24 Mass (rdzﬁ. égg
(Mt). Exanple 6 Preparation of 5,6-bis(4-nmethoxyphenyl)-4-carbanoyl

2-n- propyl - 2H pyri dazi n-3-one 5 Using 5, 6-bi s(4-nmet hoxyphenyl)-4-cyano-2-n
propyl - 2H pyri dazi n-3-one as a starting nmaterial, the procedures of Exanple
2 were repeated |ikew se, whereby the titd dsommpound was obtained in a
yield of 67,6% Colorless needles (ethyl acetate-hexane) 10 Melting point:
167. 3-180.4C 1H NVR (CDCE3) d: 1.03 (3H,t,J=7. 6Hz) ,

1.93(2H, sext,J=7.6Hz), 3.77(3H, s), 3.79(3H, s), 4,24(2Ht,J=7.6Hz),
5.69(1 H br), 6.78¢rH, dfgeoexrpples. totpahudgegugpp) N1¥-disethMld, J=8. 3Hz),
7.02(2H,d, J=8.5Hz), 7.08(IHbr). IR (KBr) cm1:

3428, 1675, 1637, 16armamgde j sdgneblypl suyfoxpisgs prrpingg3chiryofPrampl e 7 20
Preparati on of 5,6-bis(4-nethoxyahengl1-4-cyano-2

i sopropyl - 2H pyrPgbbYheneorblekiag, stelBeRe4oKePRBZGPReNYI ) - 4- cyano- 2H

pyri dazi n- 3- one an isoBroggl chlgride as st rtin? naterials, othe
procedures of Ex&fpl BEEPHERBLPRpRE BICOBPPHREW( €] he RE it 1Re

WReVBBS
conpound was obt ai ne Z0o0os. - 25 yield of 72.60. Pale

Ln a gho our C
yell ow cry8tals (eth YanR¥yne -%%e?ﬁ?VPEther) Mel ting point: 196.7-197.6C

1H NMR (CDCC3) 5: 1. 464FH.d Jz 7 : 436 S

5 a0( | H sept I=g. ori)  ThLs p9FFgRbiqrngy (SRt hred Byftifpints-one
7.05(2H,d, J=8.5 : H = . ; :
2218F1667,1609,?%%%?%%%%?%3 gfgz%i?;%%o?kggégg?%bﬁggéa?ﬁf??:a§7glﬁﬁh.
Exanpl e 8 Prepargdi®Bafbonate compound, such as ethyl chlorocarbonate,

5, 6- bi s(4- nmet hoxyphenyl ) - 4- car banoyl 2-1 sopr opyl - 2H pyri dazi n- 3- one
with the compound (1d) in the presence of a base such

10 as triethylamine in a solvent to form a mixed acid an-
hydride and then reacting sodium borohydride with the
mixed acid anhydride.

Usable examples of the solvent can include
tetrahydrofuran, dioxane, diethyl ether, and ethyl

15 acetate. The reaction may be conducted preferably at
-20 to 50°C for 0.5 to 10 hours, notably at 0 to 30°C
for 0.5 to 3 hours.

(G) Preparation of a compound (1g) in which R? is a
halogenated methyl group:

20 This halogenated-methyl-substituted pyridazin-3-
one derivative (1g) in which X is a chlorine atom or
bromine atom can be prepared by reacting a halogenating
agent, such as thionyl chloride, thionyl bromide,

phosphorus trichloride, phosphorus pentachloride or

25 phosphorus tribromide, with the compound (1f) in a sol-



Usi ng 5, 6-bi s(4-nmet hoxyphenyl)-4-cyano-2 15 i sopropyl - 2H pyri dazi n- 3-one as
a starting material, the procedures of Exanple 2 were repeated Iikeﬁvigsqj,UL 2003
whereby the title conpound was obtained in a yield of 72.0% Slight

yel | ow needl es (chl orof orm et hyl acetate20 diethyl ether) Melting point:
165. 2-166. 4C 1H- NVR (CDC 3) b: 1.45(6H,d, J=6.6Hz), 3.78(3H, s), 3.79(3H,

s), 5.41(IH, sept,J=6.6Hz), 5.66(IH br), 6.73(2H, d,J=9. CHz),

6. 80(2H,d, J=8.8Hz), 25 6.93(IH, br), 7.01(2H1d, 3=8.8Hz), 30~UI. 2003 -
26 7.04(2H,d,J=8.8Hz). IR (KBr) cm1:

3348, 1681, 1636, 1610, 1514, 1384, 1365, 1251, 1180,834. Mass (nfz): 393 (Mt). 5
Exanpl e 9 Preparation of 5, 6-bis(4-nethoxyphenyl)-2-n-butyl-4

cyano- 2H pyri daziwverst oneFwistmgr, the halogenated-methyl-substituted

5, 6- bi s(4- met hoxyphenyl ) - 4- cyano- 2Hpyri dazi n- 3-one and n-butyl chloride as
starting 10 mat erp¥tdazie-provedigrtvaiimatdp¥e Invehechefedsedn| lkdiinge,
whereby the title conpound was obtained in a yield of 72.6%  Pale yellow
scal es (ethyl acet@m-errtps|Peeprrgd N&Y tFeRCHbR%t SodBum41i9dsdse PRtaR—NVR
(CDA3) S 0.99(3H,t,J=7.6Hz), 1.44(2H,sext,J:7.6th, 1.83&2H, ,

qui nt, J=7. 6Hz), Fhpsipdije’ ar ghe]iky withothe abgue geppound in a
6.77(2H,d, J=8. 8Hz),. 6.88(2H,d, J=9. 0Hz), 7.03(2H, d, J=8.8Hz),

7.15(1 H, d, J5s. 8Hz%‘?l‘é%mfR (KBr) cm 1:

2052, 2934, 2630, 2225, 1000, 1900, SARIE0%c 18 B0 elRFoLrLEL RSN

car bamoyl - 2H pyridaz) Nt 3 POfination, bromination) can include benzene,
toluene, tetrahydrofuran, dioxane, diethyl ether, ethyl
acetate, and chloroform. The reaction may be conducted

10 preferably at 20 to 130°C for 0.5 to 5 hours, especial-
ly at 30 to 100°C for 1 to 3 hours. In the preparation
of the compound (1g) in which X is an iodine atom,
acetone, methyl ethyl ketone, N,N-dimethylformamide,
dimethyl sulfoxide, ethyl acetate, chloroform or the

15 like can be used as the solvent. The reaction may be
conducted preferably at 40 to 150°C for 0.5 to 10
hours, notably at 50 to 120°C for 1 to 5 hours.

(H) Preparation of a compound (1h) in which R? is a
(substituted) phthalimidomethyl group:

20 This compound (1lh) which has a (substituted)
phthalimidomethyl group at the 4-position can be
prepared by reacting potassium phthalimide or sub-
stituted potassium phthalimide with the compound (1lg)

in a solvent.

25 Usable examples of the solvent can include N,N-



3 a JUL 2003 - 27 Using 5, 6-bis(4-nethoxyphenyl)-2-n-butyl -4-cyano

2H pyridazi n-3-one as a starting material, the proce dures of Exawgle ﬁ 003
were repeated |ikew se, whereby the title conpound was obtai ned in Q Q é|8
of 75.3% 5 Colorless needles (chloroformdiethyl ether) Melting point:

201 . 0-201.8C 1H- NWR (CDCA 3) b: 0.99(3H,t,J=7.6Hz), 1.45(2H sext,J=7.6Hz),
1.88(2H, quint,J=7.6Hz), 3.77(3H, s), 3.79(3H, s), 4.28(2Ht,J=7.6Hz), 10
5.70(1 H br), 6.73(2H,d,J=8.8Hz), 6.79(2H-d,3=8 8Hz), 7.00(2H, d, J=8.3Hz),
7.01(2H,d,J=8.8Hz), 7.08(IHbr). IR (KBr) cm1:

3427, 1688, 1631, 1610, 1515, 1253, 1179, 833. Mass (nmfz): 407 (M+). 15 Exanple 11
Preparation of 5, 6-bis(4-nmethoxyphenyl)-4-cyano-2

i sobutyl - 2H pyr i diagé thyl S6EnakidE, Sa fndtey - sel BexyYaBenykrrahgnodudidn,
pyri dazi n-3-one and isobutyl chloride as starting 20 materials, the

procedures of BExdigk#nd, ieerzenppaind tokewhee, vher ebyucthent imalye beonpound
was obtained in a yield of 71.8% Pale yellow scales (ethyl acetate-hexane)
1H NVR (CDCt 3 ) ddndudtedZpfebetaldlyJab 506tz 150°QXEcx V(3 HeehpthdubsBHz) ,
3.79(3H, s), 3.83(3H, s), 3 0 JUL 2003 - 28 4.12(2H,d,J=7.3Hz),

6. 77(2H, d, J=9. OHQtalpl 8¢ H/ @, 8813010 Lok A3(2H, W Nmscs8Hz) ,
7.16(2H,d,J=8.8Hz). IR (KBr) cm1l: 2227,1664, 1607, 1383, 1363, 1256, 1180, 834.
5 Mass (nf3): 38O0LY MRyep&Exahpbe 2P Prepapaundn(df) in which R“ is a

5, 6- bi s(4- net hoxyphenyl ) - 4- car banoyl 2-isobutyl - 2H pyri dazi n-3-one Usi ng

5, 6- bi s(4- met hoxyphehyPyer- elhppy pcarbonyl group:

This (lower alkoxy)carbonyl-substituted
pyridazin-3-one derivative (1i) can be prepared by
reacting a lower alcohol R7—OH, in which R7 has the

10 same meaning as defined above, with the reactive
derivative of the compound (1d) at the carboxyl there-
of, which was used in the preparation of the compound
(le), in the presence or absence of a base in a solvent
such as tetrahydrofuran, N,N-dimethylformamide,

15 dimethyl sulfoxide, ethyl acetate, pyridine, chloro-
form, methylene chloride, toluene or benzene. As an
alternative process, it can also be prepared by a usual
ester preparation process, namely, by reacting the
lower alcohol R7-OH with the compound (1d) in the

20 presence of an acid catalyst in a solvent.

The intermediates and target compounds obtained
in the above-described individual reactions can be
separated and purified by purification methods commonly
employed in organic synthesis chemistry, for example,

25 by subjecting them to filtration, extraction, washing,



10 i sobutyl -2H pyri dazin-3-one as a starting material, the procedures of
‘Exanpl e 2 were repeated |ikew se, whereby the title conpound was obbqjqﬂﬂ-zﬂmj
in ayield of 61.9% Colorless needles (ethyl acetate-diethyl ether

Mel ting point: 156.5-157.2C 15 iHNWMR (CDO 3) d: 1.02(6H,d, J=6.8Hz),
2.38(1 H, sept,J=6.8Hz), 3.77(3H,s,), 3.79(3H, s), 4.11(2H,d, J=7.3Hz),
5.71(IH br), 6.73(2H,d,J=9. OHz), 6.79(2H,d, J=8.8Hz), 6.99(2H,d, J=9. OHz),
7.04(2H,d,J=9. OHz), 20 7.12(IH br). IR (KBr)8 cm 1:

3410, 1685, 1641, 1611, 1512, 1255, 1178, 830. Mass (m z): 407 (M+). Exanple 13
Preparation of 5, 6-bis(4-nmethoxyphenyl)-4-cyano-2 25

cycl opentyl net hyl - 2H pyri dazi n- 3- one 30J UL 2003 - 29 Using

5, 6- bi s(4- net hoxypnenyg| ) canepnhvakiopyr raaryatalpsakioncy vaayemsy| net hyl
chloride as starting materials, the grocedures of Exanple 1 were repeated
| i kewi se, wher ebghrepategrapbaapbuaatnastebandt thedlitkea yiTdied imtesmeros
Yel | ow needl| es (e;hgl acet at e-di et hyl etherg Mel ting point: 180.2-180.7C
i H NMR ( CDCE3) bdlateg.-nmayspeHprayldedsgoxr. sheepexi) reactions without

2.56(1 H, sept, J=7.6Hz), .3. 79( 3H, , .3.83(3H, , 10 4.24(2H,d, J=7..6Hz),
e o Ly arey T Chy ha sEhamsBbaid) St s SRhuther  RopY may 2120 b
7.16(2H,d, J=8.8 | R (KBr cimr1: 2221, 1655, 1607, 1512,1254, 1175, 835.. Mass
(o 2 e s i Bhea e B8 56 ThAka s  GF ATEpAES SURR at’ Yeaction® R -

ne 2 6 brs( hLe Praeiy - 2H-Ayu dazi n- 3-
5, 0 Di s(4- et hoxyghenyL). 2830 B8HDY L 225 5¥A! BRIVLALES! BUlRiRAY daei n- 3- one

cycl opentyl met hyj o @5 pygi dazin-3-one as a starting

The pyridazin-3-one derivatives (1) and their

salts according to the present invention, which are

10 available as described above, have excellent inhibitory
activity against interleukin-18 production, and are
useful as preventives or therapeutics for immune system
diseases, inflammatory diseases, ischemic diseases,
osteoporosis, ichorrhemia, rheumatism, arthritis and

15 inflammatory colitis.

Medicines according to the present invention con-
tain the pyridazin-3-one derivatives (1) or their salts
as effective ingredients. Using them alone or together
with pharmacologically-acceptable carriers such as

20 solubilizers, excipients, binders or extenders, they
can be formed into pharmaceutical preparation forms
such as tablets, capsules, granules, powders, injec-
tions and suppositories. These pharmaceutical prepara-
tions can be produced by known methods. For example

25 oral preparations can be produced by suitably formulat-



20 material, the procedures of Exanple 2 were repeated |ikew se, whereby
*the title conpound was obtained in a yield of 81.1% Slightly yelbqri 2003
‘needl es (chloroformdiethyl ether) Melting point: 183.8-184.6C 25J% 4“&?
(CDCe3) S 1.19-1.82(8H, m, 3 0 JUL 2003 - 30 2.59(IH,sept,J=7.6Hz),
3.77(3H, s), 3.79(3H, s), 4.23(2H,d,J=7.6Hz), 5.68(IH, br),

6. 73(2H,d, J=8. 8Hz), 6.79(2H,d, J=8.8Hz), 6.99(2H, d, J=8.5Hz),
7.02(2H,d,J=8.5Hz), 5 7.12(IH br). IR (KBr)l%cm 1:

3432, 1688, 1631, 1610, 1515, 1254, 1178, 830. Mass (m z): 433 (M+). Exanple 15
Preparation of 5, 6-bis(4-nmethoxyphenyl)-4-cyano-2 10

cycl ohexyl net hyl - 2H pyri dazi n- 3-one Usin ' ) .

5, 6- bi s( 4- nethoxy@%eﬁ®¢)Pﬂrk9ah9D23r99?|39§iﬁ3916ﬁ§ &hd eycltbraxyEpatsyl
chloride as start ing nmaterials, ,the procedures of Exanple 1 were repeated
| i kew se, mhereby“t%%m?%?@%1%Bn%bﬁhd5ﬁégbbblESrFa?Hgﬂ Pﬁ sroperansh 45. 0%
Yel | ow needl es (chl orof ornt et

|
[HIWR (Cocma) 908 08 %‘é?‘%%n)gﬁ‘?a;%t%g)legg?tﬁlﬁ?ghg?1%662&232}3(’%%% v
3.79(3H, 3.83( 3 0 6. 77 J=9
6. 88E2H dsﬁ =9. C}§§ ?bi{%“ﬁ éﬁéiéﬁ; ?XE%EQ%PES %}E? SERTE BrPaBn}l
2223, 1658, 1607 1 : 2003 -
31 Exanpl é§%%%%a%|onf% tggg bIS( e£E1 %§9p eny%¥%2X¥ %RX%gkl-

2- cyclhexylnethy y. n -
5. 6 bi (4 nethox%%%gﬁg %b%ﬁﬁh aﬁdoﬂﬁdfﬁkﬁgropylcellulose, dis

integrators such as crystalline cellulose and car-

boxymethylcellulose calcium; lubricants such as talc

and magnesium stearate; anticaking agents such as light
10 anhydrous silicic acid.

The dosage of each medicine according to the
present invention varies depending on the body weight,
age, sex, conditions and the like. 1In general, how-
ever, it is preferred to orally or parenterally admin-

15 ister to an adult the medicine in an amount of about
0.01 to 1,000 mg, preferably 0.1 to 100 mg in terms of
the compound represented by the formula (1) per day at
once or in several portions.

Examples

20 The present invention will next be described in
further detail by the following Examples. It should
however be borne in mind that the present invention is
not limited to these Examples.

Example 1

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



5 cycl ohexyl net hyl - 2H pyri dazi n-3-one as a starting material, the

- procedures of Exanple 2 were repeated |ikew se, whereby the title conpound
was obtained in a yield of 80.3% Colorless needles (ethyl acetagpﬂh@ﬁbﬁﬂm3
10 Melting point: 183.9-184.5C 1H NVR (CDCE3) 6: 1.06-1.32(SH m,
1.55-1.76(SH,m, 2.03-2.08(IH M, 3.77(3H, s), 3.79(3H, s),
4.12(2H,d,J=7.3Hz), 5.69(IH br), 6.73(2H,d, J=8.8Hz), 6.79(2H d,J=8.5Hz), 15
6.99(2H,d, J=8.5Hz), 7.02(2H,d,J=8.5Hz), % 22(I-H,br). IR (KBr) cml1:

3432, 1690, 1629, 16D9, 1515, 1253, 1177,830. Mass (m z): 447 (Mt). Exanple 17 20
Preparation of 2-benzyl -5, 6-bi s(4-nmet hoxyphenyl)-4 cyano-2H- pyri dazi n- 3-one
Usi ng 5, 6-bi s(4-nmet hoxyphenyl ) -4-cyano-2H pyri dazi n- 3-one and benzyl
chloride as starti ngyalkbmropy knetingl p2idepyniész bh-Exanpl e 1 were repeated
25 |li kewi se, whereby the title conmpound was obtained ina 3 0 JUL 2003 -
32 vyield of 65.4% O tPhyjeoremethyl chtbopfopandi ¢0h§l mbt Herd6 Muhel hg
point: 178.8-179.2C 1H-NMR (CDCl 3) b: 3.79(3H, s), 3.82(3H s), 5.43(2H,

s), 5 6.76(2H, d,WaD. aggd 6o 5B(2¢l Wt Jen. ofzF, 67b b3 (2HnethegyBhenyl) -4~
7.12(2H,d, J=9. OHz), 7.32-7.4g§3H, , 7.55-7.58(2H, gb. I R gKBr) cm1:

2228, 1662, 1609, 1SM3NAHE-RYTIABREN-IRSRe (121 9235 ( W) mmad) ERRApPELES-
Preparati on_of 2-penz I-5,6-bis£4-nethox¥9henyl%-4 . .
carbanDyI-2§+pyr§{EQi arbepate s %902 g, .62°mmol) 1in N,N-dimethyl-

mater A1 the b VBV Gy ES B AN i PR AT AR whor cby
Erc]ﬁl E)'r E):‘ gr ‘xgﬁﬁ;ﬁ‘&a%\%f%ﬁ%éi SE0 b G & AL (e PIAd G P WEELS
to the reaction mixture, followed by extraction with
ethyl acetate (300 m¢). The organic layer was washed
10 with water and a saturated aqueous solution of sodium
chloride (brine), successively, and was then dried over
anhydrous sodium sulfate. The solvent was distilled
off, whereby the title compound (1.413 g, 71.5%) was
obtained as yellow crystals.
15 Pale yellow prisms (chloroform-diethyl ether).
Melting point: 175.6-176.1°C
1H-NMR (CDC¢;) §: 0.47-0.54(2H,m), 0.54-0.67(2H,m),
1.36-1.52(2H,m), 3.79(3H,s), 3.83(3H,s),
4.15(2H,d,J=7.33Hz), 6.77(2H,d,J=9.04Hz),
20 6.88(2H,d4,J=9.04Hz), 7.04(2H,d4,J=9.04Hz),
7.16(2H,d,J=9.03Hz).
IR (KBr) cml: 2235,1667,1608,1512,1255,1179,1024,837.
Exanmple 2
Preparation of 5,6-bis(4-methoxyphenyl)-4-carbamoyl-

25 2-cyclopropylmethyl-2H-pyridazin-3-one



Melting point: 192.9-193.7C 1HNWR (CDCt3) d: 3.77(3H, s), 3.78(3H, s),
5.43(2H, s), 2p 5.62(IH br), 6.73(2H,d, J=9. OHz), 6.78(2H,d, J=8.8Hz 3
6.93(1 H. br). 6.99(4H,d, J=8.8Hz), 7.30-7.40(3H, n), 7.54-7.56(2H, rén JHL 200
(KBr) cm1: 3402,1676, 1640, 1611, 1513, 1255,1179,834. 25 Mass (m z): 441

(M) . 3 0 JUL 2003 - 33 Exanple 19 Preparation of

5, 6- bi s(4- met hoxyphenyl ) - 4- et hoxycar bonyl - 2H pyri dazi n- 3- one Pot assi um
carbonate (2.72 g) and isobutyl brom de 5 <41208-g) were added to a sol ution
of 5, 6-bis(4 nethoxyphenyl) -4-et hoxycar bonyl - 2H pyri dazi n-3-one (1.50 g,
3.94 mmol) in N,Ndinmethylformam de (15 nE), followed by stirring at 80C
for 4 hours. After the reaction m xture was concentrated, water was added,
10 fol l owed by extracti an2wit Bgeebys aoduitieon Tife sedinachydroxiided over
anhydr ous sodi um carbonate, the solvent was distilled off under reduced
pressure, and the(ﬂemtbd@aswéddmént@r@sﬁ@ﬂmtzeu of oy ethys (Aceeihekaxane,
whereby the title conpound (1.54 g, 89.4% was 15 obtained as colorless
prisms. Melting pphenylls4-gyane- ?CCYH1NDR°PE@@3$PMi 2H-pypaidas -2 6929
1.09(3H,t,J=7.1Hz), 2.39(IH, nonet, J=6.8Hz), 3.77(3H, L 3.79(3H, s),
4.09(2H, d, J=7. 3Hz)(17éom$ 19( 34, gnody. PHz)ﬂet@amlzmdmj 8. §P&}°Wed by

6. 79(2H, d, J= 7 03 2H,d, J 2H d,J=8.8 KBr ) cm
1732, 1651, 1670, 15?%155912 12§3a1E§§§H§§’7‘Pe§E Fures o J9° ?:@7 5‘3 uEm) 3
Q JUL 2003 - 34 Example 2 p n

5,6-bis(4-nethoxyf)"ﬁ§gB 2% g Eo%ﬁgé ?soﬁﬁeyﬁlfﬂ-pyrl aﬁ%?:?Y%F ﬁﬁefhél

aqueous sol ution ﬁﬁq%% 0
5, 6- bi s(4- nmet hoxy p% enyl) -4- ethoxyggfganyl 2- |§ﬂ%ﬁty - %nwé%ﬁgﬁ$%§

(1.4 0. 3.2 Mol htip:haanel o BAtRekenbalbetsd bt heati serungenoted ux “for
3 hours. Ethanol was distilled off under reduced pressure, and hydrochloric

10 aci d was addedafrgetrh@hecwietitanod ket tdlsitza Ndwe oFaTe thy addPidwd eshs
crystals were collected by filtration and then recrystallized from
et hanol - hexawe, weatehygtedewith ethyl acetate. The extract was washed
with water and brine, successively, and was then dried
over anhydrous sodium sulfate. The solvent was dis-~
tilled off. The residue (197 mg) was separated and
purified by silica gel preparative chromatography
15 [developer: chloroform/methanol (10/1)] and then crys-
tallized from chloroform~diethyl ether-hexane, whereby
the title compound (158 mg, 88.2%) was obtained as pale
yellow prisms.
Melting point: 174.2-175.2°C
20 ly-NMR (CDC¢3) 6: 0.43-0.53(2H,m), 0.53-0.66(2H,m),
1.38~1.53(1H,m), 3.77(3H,s), 3.79(3H,s),
4,13(2H,d,J=7.33Hz), 5.74(1H,brs),
6.73(2K,d,J=8.79Hz), 6.79(2H,d,J=8.79Hz),
7.00(2H,J=8.30Hz), 7.05(2H,J=8.31Hz).

o5 IR (KBr) cml: 3371,3331,3173,1682,1635,1610,1583,1252,



title conpound (1.07 g, 81.3% was obtained as yellow prisnms. 15 Melting
poi nt: 186.5-187.0C 1H NWMR (CDC83) d: 1.06(6H,d,J=7.1Hz), .
2 41(1 H, nonet , J=7. | Hz), 3.77(3H, s), 3.80(3H, s). 4.20(2H d,3=7.1+8)0 JUL 2003
6. 73(2H,d, J=8. 8Hz), 6.81(2H,d,J=8.8Hz), 6.92-6.98(4H, m. 20 IR (KBr) cml:
1745, 1610, 1578, 1561, 1514, 1464, 1292, 1252, 1180, 1027,834. Mass (mz): 408
(M+). Exanple 21 Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-isobutyl 25

4- et hyl car banoyl - 2H pyri dazi n- 3- one 3 a »4~ 2003 - 35 p-Tol uenesul fonyl
chloride (84 ng) was added to a solution of

5, 6- bi s(4- net hoxyphenyl ) - 4- car boxy-2 i sobutyl - 2H pyri dazi n-3-one (150 ng,
0.37 mmol ) in pyridine (5 nt), followed by stirring at roomtenpera 5 ture
for 30 mnutes. Methyl ampe Dygyoghgoride (124 ng) was then added, and the
m xture was stirred overnight. Water was added to the reaction m xture,
followed by extragdéommejh ghbowfprm The extract was dried over
anhydrous sodium sul fate, the solvent was 10 distilled off under reduced
pressure, and theexgsplldeswas then separated and purified by chronatography
on a silica gel colum. Crystallization was conducted from

chl or of or m hexane, wheepbyathentofl| 8, 6ehps(adméTbodyphens?)4%-cyanosizt-ai ned
as slightly yellow needles. 15 Melting point: 88.9-89.7C i HNWR (CDCt 3) b:
1.01(6H, d, J=8. 6H2), etkplt+iiseypridasivtPyone. 82(3H,d, J=4.9H2), 3.77(3H, s),
3.78(3H, s), 4.09(2H,d,J=7.3H2), 6,72(2H,d, J=8.5H2), 6.78(2H, d, J=8.5H2), 20
6. 98(2H, d, J=8. 5H2), 6. 9§§2Wd§aé8b5ﬂ9§,-mq'.da%ypbsw,ibsArgmsz-Pﬁ-( KBr) cmi:

1629, 1611, 1515, 1292, 1251, 1179, 1030. .M S £n;ﬁé; 42%S(N¥%r§xanple %%iégs
Preparation of 5 BYbt ?ﬁ*ﬂe?ﬁ%&?pﬁ%ﬂy??-ﬁ-d? tfig as g LRI Bg3e! '
Carbannyl_2_iSObu{Xé_g¥tg¥ébggéigEBEQQEple 1 were repeated likewise,
whereby the title compound was obtained in a yield of
10 76.8%.
Yellow prisms (ethyl acetate)
Melting point: 170.5-171.5°C
lH-NMR (cDCty) §: 1.48(3H,t,J=7.33Hz), 3.79(3H,s),
3.83(3H,s), 4.35(2H,q,J=7.33Hz),
15 6.76(2H,d,J=8.79Hz), 6.88(2H,d,J=9.03Hz),
7.04(2H,d,J3=9.03Hz), 7.15(2H,d,J=9.03Hz).
IR (KBr) cm~}: 2232,1660,1602,1516,1255,1174,1024,840.
Mass (m/z): 361 (M+).
Example 4
20 Preparation of 5,6-bis(4~-methoxyphenyl)-4-carbamoyl-
2-ethyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)~-4-cyano-2-ethyl-
2H-pyridazin-3-one as a starting material, the proce-

dures of Example 2 were repeated likewise, whereby the

25 title compound was obtained in a yield of 69.8%.



Thi onyl chloride (43.7 ng) was added to a solu tion of

5, 6- Bi s(4- met hoxyphenyl ) - 4- car boxy- 2-i sobutyl 2H pyridazi n-3-one (100 ny

0.24 mmol ) in benzene (5 5 nE), followed by stirring at 75C for 23Hbuﬂﬂ.2mﬁ
The reaction m xture was distilled under reduced pressure. Benzene (5 nQC)
and di nmet hyl am ne hydrochloride (100 ng) were added to the residue, and the
m xture was then heated overni ght under reflux. Water was added to the 10
reaction m xture, followed by extraction w t4y, ethyl acetate. The extract

was washed with water and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure. The resi due was separated
and purified by silica gel preparative 15 chronatography [devel oper: ethyl

acetate] and was piga %é!%@' bk%éﬂsfRQH&S?E%%%@&E%@”G wher eby the
title conpound was quantitatiVvely obtained as colorless needles. Mlting

poi nt: 188. 6- 189. 361 20ndHoDWMRc ¢ CBSE3%-b2715Q9( 3H, d, J=6. 6Hz),
1. 03(3H,d, J=6. 6Hz), 2.31-2.46(IH m, 2.72(3H s), 2.88(3H s), 3.77(3H s),

3. 79( 3H, 4.08 Thiz h7 (4H1@( bE7q4; & HBHA,s)
6. 7422H ds?] =9. o4z§ﬁkbzlgﬂ ké&ﬁ? 5 HZ)”( )H]' (7’ oéd‘?zi??ﬁH r7r7) £ JuL 2003

- 37 IR (KBr) cm: 1645, iﬁ@QHlElS 1466(1208,130233291”13539(138&;@027.
Mass (nmfz): 435 (Mt). Exanple 23 5 Preparation of

5, 6- bi s(4- neshoxyphenyl §. 23i(8Bhat §=847pHehy| éarbdatyd- ZHopYBHEdZi n- 3- one
Usi ng 5, 6- bi s(4-net hoxyphenyl ) - 4-car boxy-2 isobutyl - ZH pyri dazi n- 3- one and
aniline as starting mat€rPalsO5(hE, prbceduPds 28t dlaAplodH22 ;ner e repeat ed
10 |'i kewi se, whereby the title conpound was obtained in a yield of 89.0%
Pal e yel | ow needl es (chVoPBKBHwﬁhéx&n@ﬁZNblt|ng poi nt: 105.5-106.2C 1H NMWR
(CDCt3) 6: 1. 02(6H d,J=6 8H2l 15 2.39 =6.8H2), 3.77(3H,..s).,

S 783, ), 4 10FBHHBIL7OR By | 36530 3ppa 1508, AT . 16 1Pa5AC 118 HAAS
6.98(2H,d, J=8.8H2) 1183,1026,839.

10 Example 5
Preparation of 5,6-bis(4-methoxyphenyl)-4~cyano-2-n-
propyl-2H-pyridazin-3-one
Using 5,6-~bis(4-methoxyphenyl)-4-cyano-2H-
pyridazin-3-one and l-bromopropane as starting
15 materials, the procedures of Example 1 were repeated
likewise, whereby the title compound was obtained in a
yield of 72.6%.
Pale yellow scales (ethyl acetate-diethyl ether)
Melting point: 151.4-151.9°C
20 l1H-NMR (CDCt4) §: 1.03(3H,t,J=7.6Hz),
1.94 (2H,sext,J=7.6Hz), 3.79(3H,s), 3.80(3H,s),
4.25(2H,t,J=7.6Hz), 6.77(2H,d,J=9.0Hz),
6.88(2H,d,J=9.0Hz), 7.03(2H,d,J=9.0Hz),
7.14(2H,d,J=8.8Hz).

25 IR (KBr) cm~l: 1665,1608,1609,1512,1252,1178,834.



7.03(2H,d,J=8.8H2), 7.19-7.27(3H, m, 7.50(2H,d,J=7.6H2), 10.00(IH, brs). 20
TR (KBr) cm1: 1624, 1610, 1582, 1552, 1576, 1500, 1444, 1292, 1253, 1179, 1030.
Mass (m z): 483 (M+). Exanple 24 Preparation of 30 JuL 2003
5, 6- bi s(4- net hoxyphenyl ) - 2-i sobutyl z5

4- (4-pyridyl car banoyl ) - 2H pyri dazi n- 3- one 3 0 JUG 2003 - 38 Using

5, 6- bi s(4- met hoxyphenyl ) - 4- car boxy-2 i sobutyl - 2H pyri dazi n- 3-one and

4-am nopyridine as starting nmaterials, the pgocedures of Exanple 22 were
repeated | i kew se, whereby the title conpound was ob 5 tained
gquantitatively. Colorless prisnms (chloroformhexane) Melting point:
200.7-201.1C 1H- NWR (CDCE3) d: 1.01(6H,d,J=6.6H2), 2.28-2.43(I1H m,
3.778(3H, s), 3. MAd3HM/): 874 (@)d, J=7.3H2), 10 6. 74(2H, d, J=8. 8H2),

6. 80(2H, d, J=8.8H2), 6.98(2H,d,J=8.8H2), 7.01(2H, d, J=8.8H2),

7.42(2H, d, J=6. 3HExampla6@E&2H, d, J=6. 3H2), 10.81(IH brs). IR (KBr) cm1l:

1701, 1610, 1594, 1516, 1337, 1292, 1252, 1179, 15 1032,832. Mass (m z): 484 (M+).
Exanpl e 25 Prepar at iferepafrad, i®rbicf] 4 réetdie(dptrerbHoxybhetnii)~-4-carbamoyl-
car bonyl - 2-i sopropyl - 2H pyri dazi n- 3-one 20 Usi ng

5, 6- bi s( 4- met hoxyphé@mp-prepatlir@traariciadinid-mne dazi n- 3- one and i sopropyl
brom de as starting materials, the procedures of Exanple 19 were repeated

| i kewi se, wereby the UsiMg Sofpdiifd 4vie thpginieny ) S V9 @rP -2, 3% 25

Colorless pri smsp %%ly(ir-oszQ-rpr{f}rqeanaznie -3-o§1e0 aJsULa 2sotoa?’rt':in?’g9 material, the

procedures of Example 2 were repeated likewise, whereby
the title compound was obtained in a yield of 67.6%.
Colorless needles (ethyl acetate-hexane)
10 Melting point: 167.3-180.4°C
1H-NMR (CDCt4) §: 1.03(3H,t,J=7.6Hz),
1.93(2H,sext,J=7.6Hz), 3.77(3H,s), 3.79(3H,s),
4.24(2H,t,J=7.6Hz), 5.69(1H,br),
6.73(2H,d,J=9.0Hz), 6.79(2H,d,J=8.8Hz),
15 6.99(2H,d,J=8.3Hz), 7.02(2H,d,J=8.5Hz),
7.08(1H,br).
IR (KBr) cm~1: 3428,1675,1637,1611,1585,1516,1252,1179.
Mass (m/z): 393 (M%).
Exanmple 7
20 Preparation of 5,6-bis(4~methoxyphenyl)~4~cyano-2-
isopropyl-2H~pyridazin-~3~one
Using 5,6-bis(4-methoxyphenyl)-4-cyano-2H-
pyridazin-3-one and isopropyl chloride as starting
materials, the procedures of Example 1 were repeated

25 likewise, whereby the title compound was obtained in a



Melting point: 163.0-163.2C 1H NWR (CDCe3) b: 1.08(3Ht,

J=7.1 Hz),
1. 44(6H, d, J=6. 6Hz), 3.78(3H, s), 3.80(3H s), 4. 17(2H,q,J:7.IHzg,
5.35-5.46(1 H,m), 5 6.74(2H, d, J=8.8Hz), 6.80(2H, d, J=8. 8Hz), 40 JuL 2003

7.05(2H,d, J=8.8Hz), 7.06(2H,J=8.8Hz). IR (KBr) cm1:
2974, 2938, 1732, 1645, 1611, 1516, 1254, 1029, 840. Mass (m(z): 422 (Mw). 10
Exanpl e 26 Preparation of 5, 6-bis(4-nethoxyphenyl)-4-carboxy-2

i sopropyl - 2H pyri dazi n- 3- one Usi ng - 25 -

5, 6- bi s(4- met hoxyphenyl ) - 4- et hoxycar bonyl 2-i sopropyl - 2H pyri dazi n- 3-one as
a starting material, 15 the procedures of Exanple 20 were repeated

| i kewi se, whereby the title conpound was obtained in a yield of 97.9%
Slightly yel |l ow pniigi®l (cfhl7®r.d%r m hexane) Melting point: 213.7-214.9C
(dec.) 20 1H NWR (CDCE3) d: 1.50(6H,d,J=6.8Hz), 3.78(3H, s), 3.80(3H, s),
5.40-5.51(1 H n), ®Rady( 3tdld,a-8:18t)als. GBI, dhdetaBezdiethyl ether)

6. 95(2H, d, J=8.8Hz), 6.97(2H,d, J=8.8Hz), 14.50(iH br). IR (KBr) cm1:

1740, 1610, 1560, 15Me1E2%0 poigit 251 Mask- Y9 A°C 394 (M) . 3 0 JU 2003 - 40

Exanpl e 27 Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-isopropyl
4- et hyl car banoyl| -qﬁhfﬁi}?fi(@&qla)Sﬁbnb-%(%,g,J=z-6HZ) ' 3-79(XH,S) '

5, 6- bi s(4- met hoxyphenyl ) - 4-carboxy-2 5 isqg;qggl-ZkLp ri dazi n-3-one and
met hyl ami ne Rydro chl or i%é 4SS 1 i hetibrg el s IThebBtbecedur es of Exanpl e

d i kew se, it ined i
Jiela of 02 3% ol or | eds T AmELEH PH ot 16 Ty i MEFEF Ry poi nt:
244.6-245. 7C 1H NWVR (CDCE3)5 (aiH,]d ,%4486%}92 )J’:67 .61'.#221{,2&8.}4@.'_5192)].:4' OHz) ,

3.77(3H, s), 3.79(3H, s),
IR (KBr) cm~l: 2118,1667,1609,1516,1383,1364,1254,1180,

843.
10 Mass (m/z): 375 (MT).
Example 8
Preparation of 5,6~-bis(4~methoxyphenyl)-4-carbamoyl-
2-isopropyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-cyano-2-

15 isopropyl-2H-pyridazin-3-one as a starting material,
the procedures of Example 2 were repeated likewise,
whereby the title compound was obtained in a yield of
72.0%.

Slightly yellow needles (chloroform-ethyl acetate-

20 diethyl ether)

Melting point: 165.2-166.4°C

lH-NMR (CDCe3) 6: 1.45(6H,d,J=6.6Hz), 3.78(3H,s),
3.79(3H,s), 5.41(1H,sept,J=6.6Hz), 5.66(1H,br),
6.73(2H,d,J=9.0Hz), 6.80(2H,d4,J=8.8Hz),

25 6.93 (1H,br), 7.01(2H,d,J=8.8Hz),



5.34-5.45(1H m, 6.73(2H,d, J=8.8Hz), 6.78(2H d,J=8.8Hz), 6.96-7.04(SH m 15
[7.009(2H,d, J=8.8Hz), 7.014(2H,d,J=8.8Hz), and IHbr]. IR (KBr) cm1:

3302, 1660, 1625, 1610, 1585, 1512, 1251, 1177. Exanple 28 Preparation of 0 JUL 2003
5, 6- bi s(4- et hoxyphenyl )-2 20

cycl opropyl net hyl - 4- et hoxycar bonyl - 2H pyri dazi n-3 one Usi ng

5, 6- bi s(4- met hoxyphenyl ) - 4- et hoxycar bonyl 2H pyri dazi n-3-one and

(chl oronet hyl ) cycl opropane as starting natezgats, the procedures of Exanple
19 were 25 repeated |i kew se, whereby the title conpound was ob 3 0 Ju
2003 - 41 to nmed in a yield of 89.1% Colorless needles (ethyl

acet at e- hexane) Melting point: 149.9-150.7C i HNWVR (CDC 3) d: 0.46-0.53(2H,
m, 0.55-0.62(2H, m, 9.0408H3E,0=B=BHzhlz), 1.47(IHttt,J=7.8,7.6,4.9Hz),
3.77(3H, s), 3.79(3H, s), 4.12(2H,d,J=7.6Hz), 4.17(2H,q,J=7.1Hz),

6. 74( 2H, d, J=9. OHZR, (KBSO(EH 'J=”»9!4@-;|zl)6817,1@3-67.1(571(04I-151¢ﬁ,.138%,(1®-‘).132151;'
1734, 1648, 1516, 1293, 1254, 1183, 1026, 843. 10 Mass (m z): 434 (Mt). Exanple 29
Preparati on of 1180,834.

5, 6- bi s(4- met hoxyphenyl ) - 4- car boxy-2cycl opr opyl met hyl - 2H pyri dazi n- 3- one
Usi ng 5, 6- bi s(4- ﬁgﬁﬁo£wﬁﬁénypﬁ32(ﬁydlopropyl 15

nmet hyl - 4- ethoxycarbon{I-ZH-pyrlda2|n 3-one as a start ing material, the
procedures & Ex ﬁﬁ wer e repeated |i kewi se, whereby the title conmpound

125, P21, QUL KNSt B X L VB S A P ARy 70
0.58-0.68(2H, m), 1.49(H 6y 3. 76( 3H, 3.79(3H, s),
4. 22(2H, d(J =7. 6Hz) g%é’ fﬁ'ﬁ”’%é% g’“géf?)zH d, J= §3 8Hz)S) 25 ( °)

6.97(4H, d, J=8. 8Hz) . m@%n&%? N ) BJeyano-
1738, 1646, 1610, 1582, 1563 1 15 1465 1291 1253 71180, 'Mass (mrz) "206 (M) .

pyridazin-3-one and n-butyl chloride as starting
10 materials, the procedures of Example 1 were repeated
likewise, whereby the title compound was obtained in a
yield of 72.6%.
Pale yellow scales (ethyl acetate-diethyl ether)
Melting point: 134.4-135.5°C
15 1H-NMR (cDCey) §: 0.99(3H,t,J=7.6Hz),
1.44(2H,sext,J=7.6H2), 1.89(2H,quint,J=7.6Hz),
3.79(3H,s), 3.83(3H,s), 4.29(2H,t,J=7.6Hz),
6.77(2H,d,J=8.8Hz), 6.88(2H,d,J=9.0Hz),
7.03(2H,d,J=8.8Hz), 7.15(1H,d,J=8.8Hz).
20 IR (KBr) cm~1l: 2962,2934,2838,2223,1663,1607,1512,1252,
1178,836.
Mass (m/z): 389 (MV).
Example 10
Preparation of 5,6-bis(4-methoxyphenyl)-2-n-butyl-4-

25 carbamoyl-2H-pyridazin-3-one



Exanple 30 5 Preparation of 5, 6-bis(4-nmethoxyphenyl)-2
ccyclopropyl net hyl - 4- et hyl car banoyl - 2H pyri dazi n-3 one Usi ng

"5, 6- bi s(4- net hoxyphenyl ) - 4- car boxy-2 cycl opropyl net hyl - 2H—pyr|dgzmnﬂﬂ_dm&3
and net hyl am ne 10 hydrochloride as starting materials, the procedures of
Exampl e 22 were repeated |ikew se, whereby the title conpound was obt ai ned
in ayield of 88.2% Pale yellow prisns (chl oroformhexane) Melting point:
195. 8-196. 3C 15 1H NWR (CDCB3) d: 0.42-0. S%QZH m, 0.53-0.61(2H m,
1.44(1Httt,J=8.1,7.3,4.9H2), 2.81(3H,d,J 9H2), 3.77(3H, s), 3.78(3H, s),
4.10(2H,d,J:7.3H2), 6. 73(2H,d, J=9. 0H2), 6.78(2H,d, J=9. 0H2),
6.99(2H,d, J=9. 0H2), 7.01(2H,d, J=9.0H2), 20 7. 22(IH br). IR (KBr) cm1:

1664, 1629, 16l 0, 1583, 1 é%é@s $Spl 4 :
Exanpl e 31 25 Prepara?%%ﬁ%%f 0 benz %%@?%ann@qﬁgé%l (2 HL% %X? %ggﬁg&JUL
2003 - 43 pheny: tdwl 52 z g -

5, 6- bi s(4- nethoi?%ﬂ%%ﬁ%?éﬁﬂﬁg?ﬁgﬁi %ycyc$%§¥%iﬁﬁh%?t§ g%kt???dggfﬁeé one

and benzyl ani ne @sré&s a6t | AMBLE3 AbSre t PEPOLOEQ IV REy PEe EXARBIRHYZ tiRY € 5
repeated |ikew se, whereby the title conmpound was ob t ai ned gquantitatively

Slightly yell ow theTé eSorfsdihed of s rohexaned Mel 4 i poeD@i 8E: 7666%9- 167. 5C
1H NWVR (CDCe3) 6: 0.46-0.52(2H, m, 0.53-0.61(2H m, 10

1.46(1 H ttt3J=7.C Yol ds9OHrged e 6(Al o8By fotm8d{ Sthy¥) ethetP( 2H, d, J=7. 6Hz),
4.47(2H,d,J=5.9FE), 6. 73(2H,d,J=8.8Hz), 6.77(2H,d, J=8.8Hz), 6.98-7.05(9H,
m, 7.20-7.25(3Helyind oY KBI91 cor2A01.8°C

1645 1610 1586, ;PlS 1455, 1292, 1252, 1179,

H-NMR (CDCt5) 6: 0.99(3H,t,J=7.6Hz),
1.45(2H,sext,J=7.6Hz), 1.88(2H,quint,J=7.6Hz),
3.77(3H,s), 3.79(3H,s), 4.28(2H,t,J=7.6Hz),

10 5.70(1H,br), 6.73(2H,d,J=8.8Hz),
6.79(2H,d,J=8.8Hz), 7.00(2H,d,J=8.3Hz),
7.01(2H,d,J=8.8Hz), 7.08(1H,br).

IR (KBr) em™1: 3427,1688,1631,1610,1515,1253,1179,833.
Mass (m/z): 407 (M+).
15 Example 11
Preparation of 5,6-bis(4-methoxyphenyl)~4-cyano-2-
isobutyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-cyano-2H-
pyridazin-3-one and isobutyl chloride as starting

20 materials, the procedures of Example 1 were repeated

likewise, whereby the title compound was obtained in a
yield of 71.8%.
Pale yellow scales (ethyl acetate-hexane)

1g-NMR (CDCt4) §: 1.02(6H,d,J=6.6Hz),

25 2.37(1H,sept,J=6.8Hz), 3.79(3H,s), 3.83(3H,s),



1029,834. Mass (mz): 495 (Mt). Exanple 32 Preparation of
‘5, 6- bi s(4- et hoxyphenyl)-2 20

cycl opropyl met hyl - 4- (2- pyri dyl met hyl car banmoyl ) - 2H pyri dazi n- 3- one?lgsgm 2003
5, 6- bi s(4- net hoxyphenyl ) - 4- car boxy-2 cycl opropyl net hyl - 2H pyri daz one

and 2-(amno nethyl)pyridine as starting materials, the procedures 25 of
Exanpl e 22 were repeated |i kew se, whereby the title ~ 0 JUuL 2003 - 44
conmpound was obtained quantitatively. Slighitgy~yell ow needl es

(chl or of or m hexane) Melting point: 205.2-205.7C 1H NWVR (CDCE3) d:
0.45-0.52(2H, m, 0.53-0.62(2H, m, 5 1.48(IH ttt,J=7.8,7.6,4.9Hz),
3.74(3H, s), 3.77(3H, s), 4.14(2H,d,J=7.6Hz), 4.58(2H, d, J=5.4Hz),

6. 70(2H, d, J=8. 8Hz), 6. 4342HK2d,d58=8KzHz)7. GL72H 2 , 5F=-850Kz) ,

7.03(2H,d, J=8.8Hz), 7.09-7.15(2H, m, 10 7.57(1H, ddd,J=7.8,7.6, 1. 7THz),
7.62(iH brt,J=5.4Hz), 8&.48((2H,ddd=3<4H2,)]. 7,.03Q3H),.d I0R4.BtI) cm 1:

1661, 1639, 1611, 1572, 1517, 1253, 1180. Mass (nmlz) : 496 (M) . 15 Exanple 33
Preparati on of 2-benzyl7-36Q2Hi, € I=8eBHayyphenyl)-4

et hoxycar bonyl - 2H pyri dazi n- ﬁ one Usi ng

5, 6- bi s(4- net hoxEBhdKpK) - Fe ho%fl@an@@ﬁy‘h1@&4%94’3%2&1&3%61@%8&&%
chloride as starting 2p materials, .the procedures of Exanple 19 were
repeated | i Rewi sM2SEhdMéBy * 't B89t (M3 -conpound was obtained in a yield of
99. 1% Cblorless risps &Fhloroforn}hexane) Mel ting point: 159.4-159.9C 25
1H NVR ( CDCE3) bEX2MEE3H4t, J=7.1Hz), 3.77(3H, s) 3 0 JUL 2003 - 45

6. 78( 21 d. 1=, BHz) - TTOBTESRIGT0S By o P (rranE s 4 Sy
2;59712327128&2F51251§%§%§5§5??§5%??%??flf1§4ffi43,1029,837. Mass (m z):
470 (Mr). Exanple 34 Pyepagdlsl,80nik (4-Rethdxyprerdy 19 4r-ildipaahenyl ) - 4
10 isobutyl-2H-pyridazin-3-one as a starting material, the
procedures of Example 2 were repeated likewise, whereby
the title compound was obtained in a yield of 61.9%.
Colorless needles (ethyl acetate-diethyl ether)
Melting point: 156.5-157.2°C
15 1H-NMR (CDCt;) 6: 1.02(6H,d,J=6.8Hz),
2.38(1H,sept,J=6.8Hz), 3.77(3H,s,), 3.79(3H,s),
4.11(2H,d,J=7.3Hz), 5.71(1H,br),
6.73(2H,d,J=9.0Hz), 6.79(2H,d,J=8.8Hz),
6.99(2H,d,J=9.0Hz), 7.04(2H,d,J=9.0Hz),
20 7.12(1H,br).
IR (KBr) cm™l: 3410,1685,1641,1611,1512,1255,1178,830.
Mass (m/z): 407 (M').
Example 13
Preparation of 5,6-bis(4-methoxyphenyl)~4-cyano-2-

25 cyclopentylmethyl-2H-pyridazin-3-~-one



10 carboxy-2H pyri dazi n- 3-one Usi ng

2-benzyl - 5, 6- bi s(4- met hoxyphenyl ) - 4- et hoxy car bonyl - 2H pyri dazi n-é\-g)r;@l_a%naa
starting material, the procedures of Exanple 20 were repeated |lik s
whereby the title conpound was obtained in a yield of 15 89.4% Yellow
prisns (chl orof orm nmet hanol - hexane) Melting point: 192.0-192.9C 1H NWR
(CDCe3) b: 3.47(IH;s), 3.77(3H,s), 3.78(3H,s), 5.50(2H, s),

6. 73(2H,d, J=8.8Hz), 20 6.79(2H,d, J=8. 8Hz) - 6992( 2H, d, J=8. 8Hz),

6.94(2H,d, J=8.8Hz), 7.33-7.42(3H, m, 7.55(2H,dd, J=7.8,1.7Hz). IR (KBr)
cml: 1744,1611, 1559, 1514, 1292, 1253, 1183, 1028. Mass (nfz): 442 (M). 25
Exanpl e 35 3 0 JUL 2003 - 46 Preparation of

2- benzyl -5, 6- bi s(4- net hxinhesyd 9b ik einet oot petieyy X P+ pyyanez2H-3- one
Usi ng 2-benzyl -5, 6- bi s(4-nmet hoxyphenyl ) -4 carboxy-2H pyri dazi n- 3- one and
met hyl am ne hydr @yx ictd zim-te-ase dAral teyun) opdrery hhathy heclpt oridar as of Exam
ple 22 were repeated |ikew se, whereby the title conpound was obtained in a
yield of 90.9% Stiagtting yedtenigprs srhg gt eredores FQf(aEneé)mNEétiLngepei nt:
183.5-184.3C 10 1H-NMR (CDA3) S 2.78(3H,d, J=4. 9Hz 3.76(3H, s), 3.77(3H
s), 5.40(2H, s), ®PrextEd d ey isie) wfeemsel-ﬂaefegt 9ompound was ob-
6.97(2H, d, J=8. 8Hz),, 6.98(2H, d, J=8. 8Hz), 07(IHbrdJ .9Hz), 7.28-7.38(3H,
M, 7.53(2H5dd, J3@ined sipya vieldk g3 - &

lsce 103 150, 18,408, a0, LU e (el SES )y S 6

et hyl car banoyl

2-benzyl -5, 6- blsFEB#%g%gﬁ%ghenyﬁ% Lﬁ%gg§c2H-pyrlda2|n 3-one and

et hyl am ne hydr oatﬂ_quge(@ctsZagtlpg gmieg?gﬁ n%helpggggdg %HO &Exarrpl e
e

22 were repeated || kew se reby t etit bund”was " obtai i
yield of 59.0% 25 Col oy |ssgmeasshegLthapzf os meexane), 3.83(34,s),
10 4.24(2H4,4d,J=7.6Hz), 6.77(2H,d,J=8.8Hz),
6.88(2H,d,J=8.8Hz), 7.03(2H,d,J=8.8Hz),
7.16(2H,d,J=8.8Hz).
IR (KBr) em™1; 2221,1655,1607,1512,1254,1175,835.
Mass (m/z): 415 (M'). |
15 Example 14
Preparation of 5,6-bis(4-methoxyphenyl)-4-carbamoyl-
2-cyclopentylmethyl~2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4~-cyano-2-
cyclopentylmethyl-2H-pyridazin-3-one as a starting
20 material, the procedures of Example 2 were repeated
likewise, whereby the title compound was obtained in a
yield of 81.1%.
Slightly yellow needles (chloroform-diethyl ether)
Melting point: 183.8-184.6°C

25 lH-NMR (CDCe3) 6: 1.19-1.82(8H,m),



3 0 JUL 2003. - 47 Melting point: 187.2-187.8C 1H NWR (CDCt 3) d:
0.99(3H,t,J=7.3Hz), 3.24(2H,dqg,J=7.3,5.9Hz), 3.76(3H, s), 3. 77(3

5.40(2H s), 6.68-6.80(5H ), 6.988(2H, d, J=8.8Hz), 5 6.990(2H, d,d JULiz3W3
7.28-7.38(3H, nm, 7.53(2H,dd,J=8.1,1.5Hz). IR (KBr) cm1:

1682, 1659, 1643, 1633, 1610, 1563, 1514, 1289, 1254, 1182, 1029, 842, 701. Mass
(mz): 469 (Mt). 10 Exanple 37 Preparation of

2- benzyl - 5, 6- bi s(4- et hoxyphenyl ) -4 di net hykoar~banoyl - 2H pyri dazi n- 3- one
Usi ng 2-benzyl -5, 6- bi s(4-nmet hoxyphenyl ) -4 carboxy-2H pyri dazi n- 3- one and
di et hyl am ne hydro 15 chloride as starting materials, the procedures of
Exam ple 22 were repeated |i kew se, whereby the title com pound was
obtained in a yield of 225904HPaéet y®+7 06U DY | SIE7T Chilpspf oBuvhe¢3HRE) ,
Melting point: 176.9-177.2C 20 1H-NWMR (CDCt3) d: 2.67(3H, s), 2.87(3H, s),
3.77(3H, s), 3.78(3H, <A.25(38(d HJ=7 J6HB) AHz)68 B1HIPLH, d, J=13. 4Hz) ,

6. 74(2H,d, J=9. OHz), 6.76(2H,d, J=9. CHz), 7.04(4H,d,J=9.0Hz), 7.28-7.38(3H,
m, 7.56(2H, dt,J=8. 3, 2. %3 (2R |R=§ BI3) cné 179 (2H,d,J=8.8Hz),

1645, 1609, 1512, 1302, 1293, 1253, 1181, 1026, 3 0 Jut 2003 - 48 838. Mass
(mz) : 469 (M) . Exar@%‘?(aéﬁﬁeba&aﬁ%h of.02(2H,d,J=8.5Hz),

5, 6- bi s(4- net hoxyphenyl drox 5 net hyl - 2-i sobut yl - 2H pyri dazi n- 3- one
Trlethylanldé (278.7 nﬁ% LA %t%@{ chl orocar bonate (298.9 ny) were added

under ice COOllng[tckékr) em™1: 3432,1688,1631,1610,1515,1254,1178,830.
Mass (m/z): 433 (M%).
Example 15
Preparation of 5,6-bis(4-methoxyphenyl)-4-cyano-2-
10 cyclohexylmethyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4~cyano-2H~-
pyridazin-3-one and cyclohexylmethyl chloride as start-
ing materials, the procedures of Example 1 were
repeated likewise, whereby the title compound was ob-
15 tained in a yield of 45.0%.
Yellow needles (chloroform-ethyl acetate)
Melting point: 185.0-186.8°C
1H-NMR (CDCey) §: 1.05-1.33(5H,m), 1.65-1.80(5H,m),
2.00-2.12(1H,m), 3.79(3H,s), 3.83(3H,s),
20 4.14(2H,d,J3=7.3Hz), 6.77(2H,d,J=9.0Hz),
6.88(2H,d,J=9.0Hz), 7.03(2H,d,J=8.8Hz),
7.16 (2H,d,J=9.0Hz).
IR (KBr) cm~1: 2223,1658,1607,1512,1254,1175,835.

Mass (m/z): 429 (M+).



solution of 5, 6-bis(4-nmethoxyphenyl)-4-carboxy-2

i sobutyl - 2H pyri dazi n-3-one (750 ng, 1.84 mmol) in 10 tetrahydrofanggggzmm
nE), followed by stirring for 1 hour. The reaction m xture was fi Pteret:
Under ice cooling, sodium borohydride (277.8 ng) was added to the filtrate,
followed by stirring for 1 hour. The m xture was stirred further at room
tenperature for 2 hours. 15 The reaction m xture was concentrated, to which
a saturated aqueous solution of amoni um<hdpride was added. After the

m xture was extracted with ethyl acetate, the extract was washed with a

sat urated aqueous sol ution of sodi um hydrogencarbonate and water, 20
successively, and was the dried over anhydrous sodium sul fate. The sol vent
was distilled ofExamgeée o6duced pressure. The residue was separated and
purified by chromatography on a silica gel colum and then crystallized
from et hyl acet at e- Regpagatibher elfy 5t, hebtist(kemetino2y phemyd ) (<38 adbagnowli-el d:
52.9% was obtai ned as col or 3 0 JUL 2003 - 49 Iless needles. Melting

poi nt: 121.4-122. 12 teysiReggboeihyd-2H-p3rdRAad in=6-9me), 2.32-2.47(1H m,
3.76(3H, s), 3.80(3H, s), 4.11(2H,d,J=7.3Hz), 5 4.39(IH,dt, J=6.6, 1. 2Hz),
4.51(2H,d, J=6. 6Hz), 6.Y3ipm, &, $=biesymeghgzypheayllgicqypno-2-
6.94(2H,d, J=9. OHz), 7. 00(2H,d, J=9. OHz). IR (KBr) cm1: ]

3346, 2960, P634, 16151 2B8¥Yinethyd TSHTREE 12542 -370P 1 850 21 G55 timavass

(mz): 394 (M). anpl e 39, Preparat.ion of

576 bi 5(4- ot nOXYBRERIPY: ATERI BRORBLHTFS) Ofs BHATPLErA BFHeIEARR S Sthe
Thi onyl chl ori de :+ 1..Ny d sal i of . .
5,6-bis(4-nethox§%ﬁ§§§%f!4%H§%§8§y%§gh§?F§Fsg ﬁ?éﬁp§#%%ﬁWQRgﬁﬁ¥- -dﬁ%‘kzos
mg, 0.51 nmol) ip;0eHRzeregplqsnme), followed by stirring at 75C for 2 hours.
Water was added 1o the reaction m xture, followed by extraction with
chlorof orm Aftegotbelextr aebdnes 2@tHyNeEdceateaRkdmYys sodi um sul fate,
the solvent was distilled off under reduced pressure. The residue was
separ at ed j@nd pumeltédgbpodinki:casgeb-psapsarati ve chromat ography [ devel oper:
hexane/ et hyl acetate (2/1)], whereby the title conpound (180.8 ng, 85.1%
was ob25 tai ned éH-IiM?eI(CDWtQ)Jm= 1.360- 13912 (Z003)-, 50 55HF NMR JHCDOL3) a:
1.03(6H,dd, J=6.8,1. OHz), 2.32-2.49(IH m, 3.73(3Hd, J=I.SHz),

3.80(3H,d, J=I .5Hz), 4.22P3H2d034H3Mdy, 3474¢RHHS)g) 3-79(3H,s),

6. 71(2H, dd, J=8.8, 1. OHz) , .5 &, 86(2H.dd, J=8.8, Q. 7Hz)

7.02(2H. dd, J=8. 8, 0. 7Hz} - 17 (£ S 8;§§§)8,%réﬁ£}ﬂ'br)'
6.73(2H,d,J=8.8Hz), 6.79(2H,d,J=8.5Hz),

15 6.99(2H,d,J=8.5Hz), 7.02(2H,d,J=8.5Hz),
7.12(1H,br).
IR (KBr) cm~1l: 3432,1690,1629,1609,1515,1253,1177,830.
Mass (m/z): 447 (M%).
Example 17
20 Preparation of 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
cyano-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-cyano-2H~
pyridazin-3-one and benzyl chloride as starting
materials, the procedures of Example 1 were repeated

25 likewise, whereby the title compound was obtained in a



IR (KBr) cm1: 1636, 1615, 1515, 1466, 1292, 1252, 1186, 1035, 1029. Mass (m z):
412 (Mt). 10 Exanpl e 40 Preparation of 5,6-bis(4-nethoxyphenyl)-2

cycl opropyl net hyl - 4- hydr oxynet hyl - 2H pyri dazi n- 3- one Usi ng 30 JUL 2003
5, 6- bi s(4- net hoxyphenyl ) - 4- car boxy-2 cycl opropyl net hyl - 2H pyri dazi n- 3- one
as a starting 15 material, the procedures of Exanple 38 were repeated

| i kewi se, whereby the title conpound was obtained in a yield of 47.7%

Col orl ess prisnms (ethyl acetate-hexane) Mel tkng point: 124.5-124.9C 20
1IH-NWR (CDA 3) s: 0.4G 0.53(2H, m, 0.55-0.63(2H m,

1.47(IH ttt,J=8.1,7.3,4.9Hz), 3.76(3H, s), 3.81(3H, S), 4.14(2H,d, J=7.3H2Z),
4.40(1 H,t,J=6.6Hz), 4.52(2H,d,J=6.6Hz), G 71(2H,d, J=8.9Hz),

6. 83(2H, d, J=8. 9Ha)iel?b & BH A¥ d, J=8. 9Hz), 7.01(2H, d, J=8.9Hz). 3 0 JU
2003 - 51 IR (KBr) cm1: 1621, 1582, 1563, 1513, 1292, 1251, 1182, 1036, 835.
Mass (mz): 392 Quengeexagdlestl(chirepiom-idietdiyl ether)

5, 6- bi s(4- met hoxyphenyl ) -4-chl oro

met hyl - 2- cycl opr B4 e ypo g pykT&8ledT Wi B-PRe Usi ng

5,6-bis(4-nethox¥phen | )-2-cycl oprop

et hyl - 4- hydr oxy AETMR 2ERS/) dALi hr B2 636, 85, a3 sBA2Hing) mabetB4RH, e
procedures of Exanple 39 were repeated 10 |ikew se, whereby the title

conpound maé obt ai ned dratft § 4t AETS) OR) 0r 4% et L3 ¢ BRE br of or m hexane)
0. 56-0 652k ), 15 1490t MG T & B Wes S ey ppel)
7.32-7.40(3H,m), 7.55-7.58(2H,m).
IR (KBr) cm™l: 2228,1662,1609,1513,1253,1179,836.
Mass (m/z): 423 (M%).
10 Example 18
Preparation of 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
carbamoyl-2H-pyridazin-3-one
Using 2-benzyl-~-5,6-bis(4-methoxyphenyl)-4-cyano-
2H-pyridazin-3-one as a starting material, the proce-
15 dures of Example 2 were repeated likewise, whereby the
title compound was obtained in a yield of 67.7%.
Colorless powder (chloroform-ethyl acetate)
Melting point: 192.9-193.7°C
1H-NMR (CDCty) §: 3.77(3H,s), 3.78(3H,s), 5.43(2H,s),
20 5.62(1H,br), 6.73(2H,d,J=9.0Hz),
6.78(2H,d,J=8.8Hz), 6.93(1H,br),
6.99(4H,d,J=8.8Hz), 7.30-7.40(3H,m),
7.54-7.56(2H,m) .
IR (XBr) cm™1: 3402,1676,1640,1611,1513,1255,1179,834.

25 Mass (m/z): 441 (MT).



3. 83(3H s), 4.15(2H,d,J=7.6Hz), 4.41(2H, s), 6.72(2H,d,J:9.0HU

6.87(2H, d, J=9. OHz), 7. 02(2H d, J=9.OHz), 7.10(2H,d,J=9.0Hz). IR (KBML

1649, 1610, 1514, 1294, 1255, 1218, 1179, 1027, 20 834. Mass (m z): 410 § jﬂUL ﬂm3
Exanpl e 42 Preparation of 5, 6-bis(4-nmethoxyphenyl)-2-isobutyl

4- pht hal i m donet hyl - 2H- pyri dazi n- 3-one 25 Pot assi um phthali m de (324.4 ng)
was added to a 30J UL 2003 - 52 solution of

5, 6- bi s(4- et hoxyphenyl ) - 4-chl or onet hyl - 2i-sadmityl - 2H pyri dazi n- 3-one (180. 8
ng, 0.44 mol) in N,Ndinethylformam de (6 nt), followed by stirring at 80C
for 2 hours. After the reaction m xture was con s centrated, water was
added, followed by extraction with ethyl acetate. The extract was dried

over anhydrous soBxamplal iate. The sol vent was distilled off under reduced
pressure. The residue was separated and purified by chromatography on a
silica gel colum anBrépawatibhenfcbysthliki(zetethoxyphlenlyljceat-sdtthdiegrane,
whereby the title conmpound (215.8 , 94.1% was obtained as col orl ess

needl es. Melting poi Aarbeny3-28-pEridarvR-GEPBE3) b: 0. 95(6H, d, J=6. GFE)
2.28-2.40(IH m, 15 3.70(3H, s), 3.74(3H, s), 4.03(2H,d, J=7. GFE) 4. 80( 2H,
s), 6.69(2H,d, J=8.5Hz), PetassrpmycaEBoBpER (8. §§(z ang=d. sahw)tyl bromide
7.04(2H,d, J 8 5Hz), 7.64(2H dd, J=5. 4, 3. 2Hz), 72 2H dd, J=5.4,3.2Hz). 20 IR
(KBr) cm1: 91717, 1%49816 1¥eE¢529dgd’ $397 f?ée‘tif °f1f7§“931351 835, 722, 714.

IVEf o :(jgﬁk.zn) s pwséﬁm%mh%&:ﬁé b PRy Ry el &a%']aa%brdf' Wt
UL 0
Ergggnt |nvent|on%?e§Pegén? Q hg?%g ?oaﬁthvb%%f%kgégﬁgﬁ%' %§$Iéﬁiln 10

production. HL-60 r upt nb W]y
RV 1640 medl um art hOT0%: Pl ST Bou e Seran (LB addRe nererar The

nedi um was centri tegediohhaisupeenahantoneendhrstan]edataind Wdie Ledds, were
t hen suspended at 1 x 106 cells/nE on RPM 1640 nedium wi th 3% FBS, and

| i popol ysaaohar i déohdswaddbg tatgaeeianl@ithnelthyanaeettiadtc.on TrHe ldktad o,
The culture was inoculated at 1 m/well to a 24-well plate. A test com
pound was added awasg dEﬂﬂélbvetoBhbMéu09§ sodiym ggribonatedaythe Bolkeentys
| ater, the anmount of interleukin-lp in each culture was determ ned by
ELI SA. Each | C50 ¥8svaigEindeddetsr vnded Bponcesnpacesoren ankithaith a

residue was then crystallized from ethyl acetate-
hexane, whereby the title compound (1.54 g, 89.4%) was

15 obtained as colorless prisms.

Melting point: 134.3-134.7°C

1H-NMR (CDCt3) 6: 1.02(6H,d,J=6.6Hz),
1.09(3H,t,J=7.1Hz), 2.39(1H,nonet,J=6.8Hz),
3.77(3H,s), 3.79(3H,s), 4.09(2H,d,J=7.3Hz),

20 4.17(2H,q,J=7.1Hz), 6.74(2H,d,J=8.8Hz),
6.79(2H,d,J=8.8Hz), 7.03(2H,d,J=8.8Hz),
7.04(2H,d,J=8.8Hz).

IR (KBr) ceml: 1732,1651,1610,1516,1293,1253,1183,1027,
841.

25 Mass (m/z): 436 (M™).



control to which no test sanple was added. Results on sone representative
conpounds are shown in Table 1. 3 0 JUL 2003 - 54 Table 1 Inhibitory
Activity against Interleukin-1p Production Conpoundl nhibitory a t@vJUD/ 2003
agai nst | L-R production (1C50 ~M Exanpl e 12. 44Exanpl e 20. 58Exa

30. 40Exanpl e 131. 46Exanpl e 252. 86Exanpl e 330. 48Exanpl e 420. 64Corrp. Comp' d
129Conp. Conp'd 246Conp. Conp'd 3>100Conp. Conmp'd 431.6 M| hCH2CH2Cl

" CH2CH20H (Conp. Comp'd 1) (Conp. Conp'd 2 3£H3 ~CH2CH2N CH3 ( Conp.
Comp'd 3) (Conp. Conp'd 4) 3 0 JUL 2003 - 55 As is apparent from
Tabl e 1, the conpounds ac cording to the present invention have been found
to have extrenely good inhibitory activity against interleukin-1~
producti on conparBgamplé 2He conparative 5 conpounds, which are the
conmpounds disclosed in Eur. J. Med. Chem, 14, 53-60, 1979. Capability of
Exploitation in | nduBtepafabipnrofazi A-Bieifd -tethoxyphenyl]) 4z thwiy-2-0
salts, which pertain to the present invention, have ex cellent inhibitory
activity against int&pspeukyh=pp- EYﬁédéﬂi0n3‘Qﬁé are useful as nedicines
such as preventives and_therapeutics for immune system di seases,

infl anmat ory di seases ahd?i ¥cRE@HPEUAi §@AuEdon of sodium hydroxide

5 (50 m¢) was added to a solution of 5,6-bis(4-methoxy-
phenyl)-4-ethoxycarbonyl-2-isobutyl~2H-pyridazin-3-one
(1.4 g, 3.21 mmol) in ethanol (50 m¢), followed by
heating under reflux for 3 hours. Ethanol was dis-
tilled off under reduced pressure, and hydrochloric
10 acid was added to the residue to neutralize the same.
Precipitated crystals were collected by filtration and
then recrystallized from ethanol-hexane, whereby the
title compound (1.07 g, 81.3%) was obtained as yellow
prisms.
i5 Melting point: 186.5-187.0°C
1H-NMR (CDC¢4) 6: 1.06(6H,d,J=7.1Hz),
2.41(1H,nonet,J=7.1Hz), 3.77(3H,s), 3.80(3H,s),
4.20(2H,d,J=7.1Hz), 6.73(2H,d,J=8.8Hz),
6.81(2H,d,J=8.8Hz), 6.92-6.98(4H,m).
20 IR (KBr) cml: 1745,1610,1578,1561,1514,1464,1292,1252,
1180,1027,834.
Mass (m/z): 408 (M%).
Example 21
Preparation of 5,6-bis(4-methoxyphenyl)-2-isobutyl-~

25 4-methylcarbamoyl-2H-pyridazin-3-one



3 0 JUL 2003 56 CLAIMS 1. (anmended) A pyridazin-3-one derivative
represented by the followng formula (1): Ar2 Are N ~ 1) C)mheb§anﬁy
represents a | ower al koxyphenyl group, Ar2 represents a phenyl g p'l \Zu%
a lower al koxy at least at the 4-position thereof, Rl represents a |inear
or branched al kyl group having 2 to 11 carbon atons, a cycl oal kyl group
having 3 to 7 carbon atons, a | ower al kyl group substituted by one or nore
cycl oal kyl groups having 3 to 7 carbon aten8 eor a phenyl or phenyl (I ower
al kyl') group which nmay be substituted by one or nore of hal ogen atons,

| ower al kyl groups and | ower al koxy groups, and R2 represents a cyano
group, a carboxyl group, a (lower al koxy)carbonyl group, a substituted or
unsubstituted | ower al PyiTogrenesyl fonyidbshlianide o8 umaibstas ipdded akvanoy|
group: or a salt thereof. 2. (deleted) 3. (deleted) 4 . (anmended

Apyri dazi n- 3- one S@dMtien WL §rr bx b (4 -MeSheBtY Rt i iy 33X R T8 1, wherein
Rz is a cyano graqup; 3 0 JUL 2003 57 a carboxyl group; a |ower |,

al koxycar bonyl ; &SP %ﬂzﬂﬂpﬂﬁﬁﬂﬁ?%ﬂﬂiﬁﬂﬂﬁuQkﬁthQﬂu§1ﬁ7rﬂﬂ%;kﬁl%alogen
atons, hydroxy groups,, and substituted or unsubstituted, phthalim do groups;
or a carbanoyl gP@EEdWMQSHQWEV be%giggV??uE¥dsg§r5ﬁngPtt%8°8fqe i1 kyl
groups, arqmatic_grou a ar.omati c-gr -substituyted | r_al ky oups.
5. (anmende Ap ?ﬁr(?a%i% -%f!)orllnemglg:relsv‘at ilvl\?elem1 CS‘Lcad“rl |engwf%r°cﬁc}gf°rﬁjlé%r&h,%mm ch

is 5, 6-bi S.(4' et Q\?ﬁy%%nwﬁénd"a%e%a,”%d' 2&&)’%1 \&F&"JHP& stirred over-
hyl - 2H pyri dazi n-3-one,

S5, 6- bi s(4- met hoxypheny! ) wittaRR=? Ridad & Hhe addtl o3 P&ure, fol-
5, 6- bi s( 9- net hoxyphenyl ) - 4- cyano- 2- cycl opr opyl ~net hyl
lowed by extraction with chloroform. The extract was
dried over anhydrous sodium sulfate, the soclvent was
10 distilled off under reduced pressure, and the residue
was then separated and purified by chromatography on a
silica gel column. Crystallization was conducted from
chloroform-hexane, whereby the title compound (76.4 mng,
49.4%) was obtained as slightly yellow needles.
15 Melting point: 88.9-89.7°C
1H-NMR (CDCt4) 6: 1.01(6H,d,J=6.6Hz),
2.36(1H,sept,J=6.8Hz), 2.82(3H,d,J=4.9Hz),
3.77(3H,s), 3.78(3H,s), 4.09(2H,d,J=7.3Hz),
6.72(2H,d,J=8.5Hz), 6.78(2H,d,J=8.5Hz),
20 6.98(2H,d,J=8.5H2), 6.99(2H,d,J=8.5Hz),
7.32(1H,brq,J=4.9Hz).
IR (KBr) cml: 1629,1611,1515,1292,1251,1179,1030.
Mass (m/z): 421 (M%).
Example 22

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



-2H pyridazi n- 3-one, 5, 6-bi s(9-nmet hoxyphenyl ) -4-cyano-2-cycl opentyl net hyl
2H pyri dazi n- 3- one, 2-benzy|-5,6-bis(4-nethoxypheny|)-4-ethoxycarbony|-2{&

- pyri dazi n- 3- one, 5,6-bis(4-nethoxypheny|)-9-ethoxycarbony|-2-isqpﬂodUL 03
- 2H pyri dazi n- 3-one, or

5, 6- bi s(4- net hoxy~phenyl ) - 2-i sobut yl - 4- pht hal i m donet

hyl - 2H pyri dazi n-3-one. 6. (anmended) Anedicine conprising, as an effective
i ngredi ent, apyri dazi n-3-one derivative orasdé t-her eof ~ 0 J.UL 2003 58
according to any one of clainms 1, 9 and 5. 7. A nedicine according to claim
6, which is an inhibitor of interleukin-lei production) 8. A nedicine
according to claim®6, which is a preventive or therapeutic for a disease
caused by stinul ati onasbamayérpedphutyl peBdpyridazin-3Aomedi ci ne accordi ng
to claim6, which is a preventive_ or therapeutic for an imune system

di sease, an inflammator PhdpsEdsehlarifdschépgr @ BO3cHaE, agddedofor dsiselar

i chorrhem a. 10. A nedicine according to claim6, which is a preventive or
therapeutic for rht@RaPEshy 6aPLiRf ATNetRPXYRRPRIMAr 4rgaghrryi-e - ispbutyl~
(amended) An inhibitor of interleukin-1(3 production &gnprisin , as

ef fective ingredi $RTPYEIRHFLEAZT RS- 6hBOdBPY vAr Pde™BPld &) P &n@of(as_n
Composi { LonScompr T0ing S IITRAN IRt v RUECs: RO narRr
ccoor 19,0 a0y SRRSO 8yt 80931008 UHALERUIGH Lk et o
Benzene (5 m¢) and dimethylamine hydrochloride (100
mg) were added to the residue, and the mixture was then
heated overnight under reflux. Water was added to the
10 reaction mixture, followed by extraction with ethyl
acetate. The extract was washed with water and then
dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure. The residue was
separated and purified by silica gel preparative
15 chromatography [developer: ethyl acetate] and was then
crystallized from chloroform-hexane, whereby the title
compound was quantitatively obtained as colorless
needles.
Melting point: 188.6-~189.2°C
20 1H-NMR (CDCt3) §: 1.00(3H,d,J=6.6Hz),
1.03(3H,d,J=6.6Hz), 2.31-2.46(1H,m), 2.72(3H,s),
2.88(3H,s), 3.77(3H,s), 3.79(3H,s),
4.08(1H,dd,J=12.4,7.1Hz),
4.10(1H,dd,J=12.4,7.6Hz), 6.74(2H,d,J3=9.0Hz),

25 6.78(2H,d,J=9.0Hz), 7.00~7.14 (4H,m).



or a salt thereof according to any one of clains 1, 9 and 5 as a nedi ci ne.

3 0 JU 2003 59 14. (anended) A nmethod for the treatnment of a di sigeJUL 2003
caused by stinulation of interleukin-1(3 production, which conpri

adm ni stering a pyridazin-3-one derivative or a salt thereof according to
any one of clainms 1, 4 and 5.

CACAQ. AY . A, . AASL. A y. AS9. AA@ . Af 9. AFAL. A. AFf. Al . Ay% Ah. Al . A A% A @Q. A A@
CACAA AQU A O A3(LA 9. A L AU - 37 -

.A3y. Al . A . A(9% AF9. Ah. Ay. AF. Ah. AY. % AF. Al {. AnL. AF% A. Al @. Al .. Ah. AF9. AL9. A
3. A &9. AY. &9. A . Ay. AT Y. AF Y. Al .A{.hA X =45 X C

222~22~27~~222222222~7>228372027222227>a222227 222222227 22~222 7 ~~~~~ >>>>>~
>~>-27~22~22~2~22222222222222222222L: @&% 45 UC
_(_# #.27227227272727°Mass2 8723 s4ABB| [(MTD I |11 ] =] ~| 822227| 222222222222222227>7

?>??????????~>>>>>><>>?>?~>lt-fjh : T-X-45 X-C

(#. #. ???~~~5~??p>~>~13;_9_§<?r? ~’?i>5)ésbiﬁiﬂsﬂ‘ﬁgk%yfbfw%):ﬁ:ﬁéﬁb}l%i>~>

PPPVIVIVSVVVVIVIVVVNPIAA22?2R? 2222222922+ 2~~2X% | ~ 22X~ 2x~2x|.2x[.?2| | ?| | ?
........ >???7??2??27?7?7?7°% S@ng'5{:5:%15(é?-ysfbgfzﬁé@&.@:’ﬁﬂair xyqz.J | 21?2

~| ?| P~~~ e T ~= 2l ~=?| ~~?| ~~?| ~|
?|*|?|*~?|~~?~~~?E§BBGE~3=7H2?§%EBEEE%=-:%ﬁ%f%ﬁﬁr%ﬁﬁﬂ%ﬁﬁ?%ﬁ?%ﬁﬁﬁﬁﬁgﬁf??????
?|???????????????|?||8|F?|~~~.~?~~?~? ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ?
~?~p~~????2??2?0?X>h@32131 27 72> prodedurds> 61 Fanple? 22 werdd rdpeated

(#. #. ~?2?2~228x?| 2~><x]| | 2| ?| | | | =| ~| ~=~>~~>~~>~~>~>>>>>>>><~><~>~~~" ~~>>>>>>>~

>~>>>>~~~~pp>>>>EERpWEBRES <wWhereky>the>titie>tenpdynd 8idy |cHtYidP ih--~?7?
2222p?222227p| 22222222228222~22~227X?~22a2222?22| >| ?2>| ?| ?| ??| 2?7~27~?~?227~?
~~22>72~27>72~272| 2?2V 2R2A? Q> B> PR27| >>>>SS>~ >>>>~| | | | | ~~?2~>?>?>?~?| 2?2?27
2222277 p<?X| X=22522-282-| 22| 22>] 29>| | 2->| ~>2-->2->2>7>7-9-7-7277X] : . v. 45

Q:é"" Pale yellow needles (chloroform-hexane)

S257505750575>><>92222227228220~~2222222222222222222 | | | | | | 1 1| || 22222222227
22" 92992295| ~| ~| 2~B3-SuR, (EPCL), & 1.P2(0IL A J=6 -BHANS br | 5 xr mhb] X] ca] ¢ aU

]c"a] c"a] c"al c" a] ca] cabcabqakcalealbeal aabl)calcahoake alycalcalaahe dicall cal
calU cal] ca]¢,aljcRaljcaljc"aljc"a R %\

7nM xsni d_2] | ca] ca] ca] cal.aal(eal, @3leal.aalkg 3] alaglenlsakealaml)cal cal ¢ a] cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! By

@\ hoU Hg{ upkf a\ W ca] calkc apdaH &, o=8l/ptx]) cajec #Jsdal],cdaPe].®x|z)a] ca] ca] ca] ca]
caU] ca] ca] ca] ca] cal] calcalcal]calca]ca]c

a] ca] ca! gopOeErNInz} xsni?c0¥|(Rdalds defe &Hed).c &]-df~JalRdd]3daa] ca] ca] ca] ca] ca]
ca] calca]calc a]ca]ca]ca]ca]c%]ca]ca]c%]ca]c%]c%]ca ca! ] CEG\PQ' 2) _
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Using 5,6-bis(4-methoxyphenyl)-4-carboxy-2-
isobutyl-2H-pyridazin-3-one and 4-aminopyridine as
starting materials, the procedures of Example 22 were
repeated likewise, whereby the title compound was ob-

5 tained quantitatively.
Colorless prisms (chloroform-hexane)
Melting point: 200.7-201.1°C
1H-NMR (CDCt5) 6: 1.01(6H,d,J=6.6Hz), 2.28-2.43(1H,m),
3.778(3H,s), 3.784(3H,s), 4.04(2H,d,J3=7.3Hz),

10 6.74(2H,d,J=8.8Hz), 6.80(2H,d,J=8.8Hz),
6.98(2H,d,J=8.8Hz), 7.01(2H,d,J=8.8Hz),
7.42(2H,d,J=6.3Hz), 8.36(2H,d,J=6.3Hz),
10.81(1H,brs).

IR (KBr) cm~l: 1701,1610,1594,1516,1337,1292,1252,1179,

15 1032,832.

Mass (m/z): 484 (M').

Example 25
Preparation of 5,6-bis(4-methoxyphenyl)-4-ethoxy-
carbonyl-2-isopropyl-2H-pyridazin-3-one

20 Using 5, 6-bis(4-methoxyphenyl)-4-ethoxycarbonyl-

2H-pyridazin-3-one and isopropyl bromide as starting
materials, the procedures of Example 19 were repeated
likewise, whereby the title compound was obtained in a

yield of 92.3%.

25 Colorless prisms (chloroform-hexane)
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15 the procedures of Example 20 were repeated likewise,
whereby the title compound was obtained in a yield of
97.9%.
Slightly yellow prisms (chloroform-hexane)
Melting point: 213.7-214.9°C (dec.)

20 1H-NMR (CDCty) 6: 1.50(6H,d,J=6.8Hz), 3.78(3H,s),
3.80(3H,s), 5.40-5.51(1H,m), 6.73(2H,d,J=8.8Hz),
6.82(2H,d,J=8.8Hz), 6.95(2H,d,J=8.8Hz),
6.97(2H,d,J=8.8Hz), 14.50(1H,br).

IR (KBr) cm~1: 1740,1610,1560,1514,1251,1178,

25 Mass (m/z): 394 (MT).
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chloride as starting materials, the procedures of Exanm-
ple 22 were repeated likewise, whereby the title com-
pound was obtained in a yield of 92.3%.
Colorless prisms (chloroform-hexane)
10 Melting point: 244.6-245.7°C
1H-NMR (CDCt3) 6: 1.44(6H,d,J=6.6Hz),
2.81(3H,d,J=4.9Hz), 3.77(3H,s), 3.79(3H,s),
5.34-5.45(1H,m), 6.73(2H,d,J=8.8Hz),
6.78(2H,d,J=8.8Hz), 6.96-7.04(5H,m)
15 [7.009(2H,d,J=8.8Hz), 7.014(2H,d,J=8.8Hz), and
1H,br].
IR (KBr) cm~l: 3302,1660,1625,1610,1585,1512,1251,1177.
Example 28
Preparation of 5,6-bis(4-methoxyphenyl)-2-
20 cyclopropylmethyl-4-ethoxycarbonyl-2H-pyridazin-3-
one
Using 5,6-bis(4-methoxyphenyl)~-4-ethoxycarbonyl-
2H-pyridazin-3-one and (chloromethyl)cyclopropane as
starting materials, the procedures of Example 19 were

25 repeated likewise, whereby the title compound was ob-
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Colorless needles (ethyl acetate-hexane)

Melting point: 149.9-150.7°C

1y-NMR (CDCt3) §: 0.46-0.53(2H,m), 0.55-0.62(2H,m),

5 1.08(3H,t,J=7.1Hz), 1.47(1H,ttt,J=7.8,7.6,4.9Hz),
3.77(3H,s), 3.79(3H,s), 4.12(2H,d,J=7.6Hz),
4.17(2H,q,J=7.1Hz), 6.74(2H,d,J=9.0Hz),
6.80(2H,d,J=9.0Hz), 7.03-7.07(4H,m).

IR (KBr) cm™}: 1734,1648,1516,1293,1254,1183,1026,843.

10 Mass (m/z): 434 (M+).

Example 29
Preparation of 5,6-bis(4-methoxyphenyl)-4-carboxy-2-
cyclopropylmethyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-2-cyclopropyl-

15 methyl-4-ethoxycarbonyl-2H~pyridazin-3~one as a start-
ing material, the procedures of Example 20 were
repeated likewise, whereby the title compound was ob-
tained quantitatively.

Pale yellow prisms (chloroform-hexane)

20 Melting point: 196.5-197.8°C

1H-NMR (CDCZ3) §: 0.46-0.56(2H,m), 0.58-0.68(2H,m),
1.49(1H,ttt,J=7.8,7.6,4.6Hz), 3.76(3H,s),
3.79(3H,s), 4.22(2H,d,J=7.6Hz),
6.73(2H,d,J=8.8Hz), 6.81(2H,d,J=8.8Hz),

25 6.97(4H,d,J=8.8Hz).
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1252,1180.
Mass (m/z): 406 (M%).
Example 30
5 Preparation of 5,6-bis(4-methoxyphenyl)-2-
cyclopropylmethyl-4-methylcarbamoyl-2H-pyridazin-3-
one
Using 5,6-bis(4-methoxyphenyl)-4~carboxy-2-
cyclopropylmethyl-2H-pyridazin-3-one and methylamine
10 hydrochloride as starting materials, the procedures of
Example 22 were repeated likewise, whereby the title
compound was obtained in a yield of 88.2%.
Pale yellow prisms (chloroform-hexane)
Melting point: 195.8-196.3°C
15 1H-NMR (CDCty) 6: 0.42-0.50(2H,m), 0.53-0.61(2H,m),
1.44(1H,ttt,J=8.1,7.3,4.9Hz), 2.81(3H,d,J=4.9H2),
3.77(3H,s), 3.78(3H,s), 4.10(2H,d,J=7.3Hz),
6.73(2H,d,J=9.0Hz), 6.78(2H,d,J=9.0Hz),
6.99(2H,d,J=9.0Hz), 7.01(2H,d,J=9.0Hz),
20 7.22(1H,br).
IR (KBr) cm~L: 1664,1629,1610,1583,1513,1292,1252,1179,
1030,835.
Mass (m/z): 419 (M*').
Example 31

95 Preparation of 4-benzylcarbamoyl-5,6-bis(4-methoxy-
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phenyl)-2-cyclopropylmethyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-carboxy=-2-
cyclopropylmethyl-2H-pyridazin-3-one and benzylamine as
starting materials, the procedures of Example 22 were
5 repeated likewise, whereby the title compound was ob-
tained quantitatively.
Slightly yellow needles (chloroform-hexane)
Melting point: 166.9-167.5°C
1H-NMR (CDCty) §: 0.46-0.52(2H,m), 0.53-0.61(2H,m),

10 1.46(1H,ttt,J=7.8,7.6,4.9Hz), 3.76(3H,s),
3.80(3H,s), 4.12(2H,d,J=7.6Hz),
4.47(2H,d4,J=5.9Hz), 6.73(2H,d,J=8.8Hz),
6.77(2H,d,J=8.8Hz), 6.98-7.05(7H,m),
7.20-7.25(3H,m) .

15 IR (KBr) em~1: 1645,1610,1586,1515,1455,1292,1252,1179,
1029,834.

Mass (m/z): 495 (M+).
Example 32
Preparation of 5,6-bis(4-methoxyphenyl)-2-
20 cyclopropylmethyl-4-(2-pyridylmethylcarbamoyl)-2H~
pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-carboxy-2-
cyclopropylmethyl-2H-pyridazin~-3-one and 2-(amino-

methyl)pyridine as starting materials, the procedures

25 of Example 22 were repeated likewise, whereby the title
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Slightly yellow needles (chloroform-hexane?
Melting point: 205.2-205.7°C
1H-NMR (CDC¢;) 6: 0.45-0.52(2H,m), 0.53-0.62(2H,m),

5 1.48(1H,ttt,J=7.8,7.6,4.9Hz), 3.74(3H,s),
3.77(3H,s), 4.14(2H,d,J=7.6Hz),
4.58(2H,d,J=5.4Hz), 6.70(2H,d,J=8.8Hz),
6.73(2H,d,J=8.8Hz), 7.01(2H,d,J=8.8Hz),
7.03(2H,d,J=8.8Hz), 7.09-7.15(2H,m),

10 7.57(1H,ddd,J=7.8,7.6,1.7Hz),
7.62(1H,brt,J=5.4Hz),
8.45(1H,ddd,J=4.9,1.7,1.0Hz).

IR (KBr) cm™l: 1661,1639,1611,1572,1517,1253,1180.
Mass (m/z): 496 (M').
15 Example 33
Preparation of 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
ethoxycarbonyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-ethoxycarbonyl-
2H-pyridazin-3-one and benzyl chloride as starting

20 materials, the procedures of Example 19 were repeated

likewise, whereby the title compound was obtained in a
yield of 99.1%.
Colorless prisms (chloroform-hexane)

Melting point: 159.4-159.9°C

25 1H-NMR (CDCe4) §: 1.06(3H,t,J=7.1Hz), 3.77(3H,s),
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109B& ()-S#-109B&' () -!'109B& ()- 109B& () -
109B&' () -, YT109B&' () - Nkkkkkl =l aBbC
10! 01098B& () -, 109B& ()-!'Q 10UKKE' ()-f*109B&'4D S, ) f109B& ()-fL' 109B& ()-=l e
LTI Tuv7 101 " 10%| & () -%0%| & ()-Z 10 10
10! 96109&' () - Y4109B&' () -y2109B& () -1 m nBm nmzZndEuV7
10l " F10%4| & () -sfs10%t| & ()-Y10%t| & ()-yl1l0%t| & ()- 10%t| & ()-10%t| & () -
ZnznnnoHooa@\V7 10 | & 199@8 (3K, ¢) , ) $0AD(AHRa( J=V #HO)d | & @L-(PHLEM| & () -y
10%wW&' () -y 10%4D&'()-00008+8;pdEuV7 10
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PPPRPPRPR 7.01(2H,d&,J=8.8Hz), 7.02(2H,d,J=8.8Hz),
7.29-7.40(3H,m), 7.54-7.60(2H,m).
5 IR (KBr) em~1: 1739,1652,1609,1514,1318,1287,1251,1227,
1184,1143,1029,837.
Mass (m/z): 470 (M').
Example 34
Preparation of 2-benzyl-5,6-bis(4-methoxyphenyl)-4-

10 carboxy-2H-pyridazin-3-one

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

15 89.4%.

Yellow prisms (chloroform-methanol-hexane)

Melting point: 192.0-192.9°C

1H-NMR (CDC¢3) §: 3.47(1H,s), 3.77(3H,s), 3.78(3H,s),
5.50(2H,s), 6.73(2H,d,J=8.8Hz),

20 6.79(2H,d,J=8.8Hz), 6.92(2H,d,J=8.8Hz),
6.94(2H,d,J=8.8Hz), 7.33-7.42(3H,m),
7.55(2H,4d,J=7.8,1.7Hz).

IR (KBr) cm~l: 1744,1611,1559,1514,1292,1253,1183,1028.
Mass (m/z): 442 (MT).

25 Example 35
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pound was obtained in a yield of 90.9%.
Slightly yellow prisms (chloroform-hexane)
Melting point: 183.5-184.3°C
10 1H-NMR (CDCe4) 6: 2.78(3H,d,J=4.9Hz), 3.76(3H,s),
3.77(3H,s), 5.40(2H,s), 6.72(2H,d,J=8.8Hz),
6.76(2H,4,J=8.8Hz), 6.97(2H,d,J=8.8Hz),
6.98(2H,d,J=8.8Hz), 7.07(1H,brd,J=4.9Hz),
7.28-7.38(3H,m), 7.53(2H,d4d4,J=8.1,1.5Hz).
15 IR (KBr) cm~l: 1654,1636,1610,1515,1293,1250,1179,834.
Mass (m/z): 455 (M').
Example 36
Preparation of 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
ethylcarbamoyl-2H-pyridazin-3-one
20 Using 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
carboxy-2H-pyridazin-3-one and ethylamine hydrochloride
as starting materials, the procedures of Example 22
were repeated likewise, whereby the title compound was
obtained in a yield of 59.0%.

25 Colorless needles (chloroform-hexane)
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3.24(2H,dq,J=7.3,5.9Hz), 3.76(3H,s), 3.77(3H,s),
5.40(2H,s), 6.68-6.80(5H,m), 6.988(2H,d,J=8.8Hz),
5 6.990(2H,d,J=8.8Hz), 7.28-7.38(3H,m),
7.53(2H,dd,J=8.1,1.5Hz).
IR (KBr) em™1: 1682,1659,1643,1633,1610,1563,1514,1289,
1254,1182,1029,842,701.
Mass (m/z): 469 (M+).
10 Example 37
Preparation of 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
dimethylcarbamoyl-2H-pyridazin-3-one
Using 2-benzyl-5,6-bis(4-methoxyphenyl)-4-
carboxy-2H-pyridazin-3-one and dimethylamine hydro-
15 chloride as starting materials, the procedures of Exam-
ple 22 were repeated likewise, whereby the title com-
pound was obtained in a yield of 42.1%.
Pale yellow prisms (chloroform-hexane)
Melting point: 176.9-177.2°C
20 1H-NMR (CDCt;) 6: 2.67(3H,s), 2.87(3H,s), 3.77(3H,s),
3.78(3H,s), 5.38(1H,d,J=13.4Hz),
5.43(1H,d,J=13.4Hz), 6.74(2H,d,J=9.0Hz),
6.76(2H,d,J=9.0Hz), 7.04(4H,d,J=9.0Hz),
7.28-7.38(3H,m), 7.56(2H,dt,J=8.3,2.0Hz).

25 IR (KBr) cm™1: 1645,1609,1512,1302,1293,1253,1181,1026,
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Mass (m/z): 469 (M+).
Example 38

Preparation of 5,6-bis(4-methoxyphenyl)-4-hydroxy-
5 methyl-2-isobutyl-2H-pyridazin-3-one

Triethylamine (278.7 mg) and ethyl chlorocar-
bonate (298.9 mg) were added under ice cooling to a
solution of 5,6-bis(4-methoxyphenyl)-4-carboxy-2-
isobutyl-2H-pyridazin-3-one (750 mg, 1.84 mmol) in

10 tetrahydrofuran (8 m¢), followed by stirring for 1
hour. The reaction mixture was filtered. Under ice
cooling, sodium borohydride (277.8 mg) was added to the
filtrate, followed by stirring for 1 hour. The mixture
was stirred further at room temperature for 2 hours.

15 The reaction mixture was concentrated, to which a
saturated aqueous solution of ammonium chloride was
added. After the mixture was extracted with ethyl
acetate, the extract was washed with a saturated
agqueous solution of sodium hydrogencarbonate and water,

20 successively, and was the dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced
pressure. The residue was separated and purified by
chromatography on a silica gel column and then crystal-
lized from ethyl acetate-hexane, whereby the title com-

25 pound (383.0 mg, yield: 52.,9%) was obtained as color-
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5 4.39(1H,dt,J=6.6,1.2Hz), 4.51(2H,d,J=6.6Hz),
6.72(2H,d4,3=9.0Hz), 6.83(2H,d,J=9.0Hz),
6.94(2H,d,J=9.0Hz), 7.00(2H,d,J=9.0Hz).

IR (KBr) cm™1: 3346,2960,1634,1611,1585,1571,1515,1466,
1292,1252,1180,1035.

10 Mass (m/z): 394 (M').

Example 39

Preparation of 5,6-bis(4-methoxyphenyl)-4-chloro-

methyl-2-isobutyl-2H-pyridazin-3-one

Thionyl chloride (306.1 mg) was added to a solu-
15 tion of 5,6-bis(4-methoxyphenyl)-4-hydroxymethyl~-2-

isobutyl-2H-pyridazin-3-one (203 mg, 0.51 mmol) in ben-
zene (10 m¢), followed by stirring at 75°C for 2 hours.
Water was added to the reaction mixture, followed by
extraction with chloroform. After the extract was

20 dried over anhydrous sodium sulfate, the solvent was

distilled off under reduced pressure. The residue was
separated and purified by silica gel preparative
chromatography (developer: hexane/ethyl acetate (2/1)],
whereby the title compound (180.8 mg, 85.1%) was ob-

25 tained as a yellow gum.
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7.10(2H,dd,J=8.8,1.0Hz).
IR (KBr) cm~1: 1636,1615,1515,1466,1292,1252,1186,1035,
1029.
Mass (m/z): 412 (M%).
10 Example 40
Preparation of 5,6-bis(4-methoxyphenyl)-2-
cyclopropylmethyl-4-hydroxymethyl-2H-pyridazin-3-one
Using 5,6-bis(4-methoxyphenyl)-4-carboxy-2-
cyclopropylmethyl-2H-pyridazin-3-one as a starting
15 material, the procedures of Example 38 were repeated
likewise, whereby the title compound was obtained in a
yield of 47.7%.
Colorless prisms (ethyl acetate-hexane)
Melting point: 124.5-124.9°C
20 1H-NMR (CDCt;) 6: 0.46-0.53(2H,m), 0.55-0.63(2H,m),
1.47(1H,ttt,J=8.1,7.3,4.9Hz), 3.76(3H,s),
3.81(3H,s), 4.14(2H,d,J=7.3Hz),
4.40(1H,t,J=6.6Hz), 4.52(2H,d4,J=6.6Hz),
6.71(2H,d,J=8.9Hz), 6.83(2H,d,J=8.9Hz),

25 6.94 (2H,d,J=8.9Hz), 7.01(2H,d,J=8.9Hz).
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Example 41
5 Preparation of 5,6-bis(4-methoxyphenyl)-4-chloro-

methyl-2-cyclopropylmethyl-2H-pyridazin~-3-one
Using 5,6-bis(4-methoxyphenyl)-2~cyclopropyl-
methyl-4-hydroxymethyl-2H-pyridazin-3-one as a starting
material, the procedures of Example 39 were repeated

10 likewise, whereby the title compound was obtained

quantitatively.

Colorless needles (chloroform-hexane)

Melting point: 117.8-118.6°C

1H-NMR (CDCts) 6: 0.48-0.54(2H,m), 0.56-0.62(2H,m),

15 1.49(1H,ttt,J=7.8,7.6,4.9Hz), 3.76(3H,s),
3.83(3H,s), 4.15(2H,d,J=7.6Hz), 4.41(2H,s),
6.72(2H,d4,3=9.0Hz), 6.87(2H,d4,J=9.0Hz),
7.02(2H,d,J=9.0Hz), 7.10(2H,d,J=9.0Hz).

IR (KBr) cm~1l: 1649,1610,1514,1294,1255,1218,1179,1027,

20 834.

Mass (m/z): 410 (M*').

Example 42
Preparation of 5,6-bis(4-methoxyphenyl)-2-isobutyl-
4-phthalimidomethyl-2H-pyridazin-3-one

25 Potassium phthalimide (324.4 mg) was added to a
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5 centrated, water was added, followed by extraction with
ethyl acetate. The extract was dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure. The residue was separated and
purified by chromatography on a silica gel column and

10 was then crystallized from ethyl acetate-~hexane,
whereby the title compound (215.8 mg, 94.1%) was ob-
tained as colorless needles.

Melting point: 74.3-76.6°C
1H-NMR (CDC¢;) 6: 0.95(6H,d,J=6.6Hz), 2.28-2.40(1H,m),
15 3.70(3H,s), 3.74(3H,s), 4.03(2H,d,J0=7.6Hz),
4.80(2H,s), 6.69(2H,d,J=8.5Hz),
6.71(2H,d,J=8.5Hz), 6.99(2H,d,J=8.5Hz),
7.04(2H,d,J=8.5Hz), 7.64(2H,dd,J=5.4,3.2Hz),
7.72(2H,dd,J=5.4,3.2Hz).
20 IR (KBr) cm~1: 1717,1642,1611,1515,1467,1396,1290,1250,
1179,1031,835,722,714.
Mass (m/z): 523 (M1).
Test 1 Inhibitory Activity against Interleukin-1p
Production

25 The following test was conducted, which showed
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HL-60 cells were cultured for 4 days until con-

5 fluence on RPMI 1640 medium with 10% fetal bovine serunm
(FBS) added thereto. The medium was centrifuged. The
supernatant was discarded, and the cells were then
suspended at 1 x 10° cells/m¢ on RPMI 1640 medium with
3% FBS, and lipopolysaccharide was added to give a

10 final concentration of 10 ug/mé. The culture was in-
oculated at 1 m¢{/well to a 24-well plate. A test com-
pound was added at 1 pf{/well, followed by culturing for
3 days. Three days later, the amount of interleukin-1p
in each culture was determined by ELISA. Each ICgg

15 value was determined by a comparison in yield with a
control to which no test sample was added. Results on

some representative compounds are shown in Table 1.
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Inhibitory Activity against
Interleukin-13 Production

compound | e e ety
Example 1 2.44
Example 2 0.58
Example 3 0.40
Example 13 1.46
Example 25 2.86
Example 33 0.48
Example 42 0.64
Comp. Comp'd 1 29
Comp. Comp'd 2 46
Comp. Comp'd 3 >100
Comp. Comp'd 4 31.6

(Comp. Comp'd 3) (Comp. Comp'd 4)
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As is apparent from Table 1, the compounds ac-~
cording to the present invention have been found to
have extremely good inhibitory activity against
interleukin-18 production compared with the comparative

5 compounds, which are the compounds disclosed in Eur. J.

Med. Chem., 14, 53-60, 1979.

Capability of Exploitation in Industry
The pyridazin-3-one derivatives (1) and their
10 salts, which pertain to the present invention, have ex-
cellent inhibitory activity against interleukin-18 pro-
duction, and are useful as medicines such as pre-
ventives and therapeutics for immune system diseases,

inflammatory diseases and ischemic diseases.
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CLAIMS

1. (amended) A pyridazin-3-one derivative

represented by the following formula (1):

AP
1 .
Ar SN
- (1)
R2 “R!
o)

wherein Ar' represents a lower alkoxyphenyl group, Ar®
represents a phenyl group having a lower alkoxy at least
at the 4-position thereof, R! represents a linear or
branched alkyl group having 2 to 11 carbon atoms, a
cycloalkyl group having 3 to 7 carbon atoms, a lower alkyl
group substituted by one or more cycloalkyl groups having
3 to 7 carbon atoms, or a phenyl or phenyl (lower alkyl)
group which may be substituted by one or more of halogen
atoms, lower alkyl groups and lower alkoxy groups, and
R? represents a cyano group, a carboxyl group, a (lower
alkoxy)carbonyl group, a substituted or unsubstituted
lower alkyl group or a substituted or unsubstituted
carbamoyl group; or a salt thereof.

2. (deleted)

3. (deleted)

4. (amended) Apyridazin-3-onederivativeorasalt

thereof according to claim 1, wherein R? is a cyano group;
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groups; or a carbamoyl group which may be substituted by
one or two of lower alkyl groups, aromatic groups and
aromatic-group-substituted lower alkyl groups.

5. (amended) A pyridazin-3-one derivative
according to claim 1 or 4, which is
5,6-bis (4-methoxyphenyl)-4-carbamoyl-2~cyclopropylmet
hyl-2H~pyridazin-3-one,
5,6-bis (4-methoxyphenyl)-4-cyano-2-ethyl-2H-pyridazin
-3-one,
5,6-bis(4~-methoxyphenyl)-4-cyano-2-cyclopropyl~methyl
-2H-pyridazin-3-one,
5, 6-bis (4-methoxyphenyl)-4-cyano-2-cyclopentylmethyl-
2H-pyridazin-3-one,
2-benzyl-5, 6-bis(4-methoxyphenyl)-4-ethoxycarbonyl-2H
-pyridazin-3-one,
5,6-bis (4-methoxyphenyl)-4-ethoxycarbonyl-2-~isopropyl
-2H-pyridazin-3-one, or
5,6-bis(4-methoxy~phenyl)-2-isobutyl-4-phthalimidomet
hyl-2H-pyridazin-3-one.

6. (amended) Amedicinecomprising, asaneffective

ingredient, apyridazin-3-onederivativeor asalt thereof
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according to any one of claims 1, 4 and 5.

7. A medicine according to claim 6, which is an
inhibitor of interleukin-1f production.

8. A medicine according to claim 6, which is a
preventive or therapeutic for a disease caused by
stimulation of interleukin-1f production.

9. A medicine according to claim 6, which is a
preventive or therapeutic for an immune system disease,
an inflammatory disease, an ischemic disease,
osteo~porosis or ichorrhemia.

10. A medicine according to claim 6, which is a
preventive or therapeutic for rheumatism, arthritis or
inflammatory colitis.

11. (amended) An inhibitor of interleukin-1p
production comprising, as an effective ingredient, a
pyridazin-3-one derivative or a salt thereof according
to any one of claims 1, 4 and 5.

12. (amended) A pharmaceutical composition
comprising a pyridazin-3-one derivative or a salt thereof
according to any one of claims 1, 4 and 5 and a
pharmaceutically acceptable carrier.

13. (amended) Use of a pyridazin-3-ne derivative

or a salt thereof according to any one of claims 1, 4 and

5 as a medicine.
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