TI TLE OF THE | NVENTI ON PHENYLPYRI DAZI NE COMPOUNDS AND MEDI Cl NES CONTAI NI NG
THE SAME Technical Field The present tes to phenyl pyri dazi ne
conpounds havi ng excel |l ent i nhi bi torqumm\mwa'wmm& nst i nt erI eukin-1(3
production and nethods for the prevent nmmune system
di seases, inflammtory di seases, ischenic dP’8&ases and the I i ke using the
conpounds, and nedi ci nes containing themas active ingredients. Background
Art I n manyrHi S OFSESE INVENTON heumatism arthritis, osteoporosis,

i nfl ammat ory —colTtrs, Tnmunodeficiency syndrone, ichorema, hepatitis,
nephritis, ischemc diseases, insulin-dependent diabetes nellitus,

arterial sclerosis, Parki ; ' | sease, and

| eukemi a, stinulation of WX?B%W%@%@@%PWDQ@W cyt oki ne known
as interleukin-10 is obserNEDICINES dSBVKAININGRTSE §&ME 0 i nduce synthesis
of an enzyme which is considered to take part in inflanmation, such as
col | agenase and PLA2, and, when intra-articularly injected into aninals,

causes mul tjarticul destruction highly resenbling rheumatoid arthritis.
In the norEfrﬁ-%—%i-hé}:i@1 body, on the other hand, interleukin-1(3 is

controlled In aghty} Jsgm%enmﬁ;ému& hehylpARERIR Bmpd BhdsHaOingteallept ki n- |
receptor and inter receptor antagonists. From research conduct ed

usi ng reconitibitdty actdfitytdpainet 1bteﬂaﬁlt1h-\l B pyoduntiorbarid methodsufos thepredention and
anti-interleukin-I1(3 antibodies, antj-receptor antibodi es and knockout m ce
onI var i OEére@ﬁf@ehQ impens systemrisgasesy loflammpiony dissases, 1peRde gléeaéF%\%}’dégﬁl vot al
role int bod f; nces havin

i nt erl euki lkﬂli"xg ﬂhecg)gﬂ;opgd% (Iji{;\;lle Qﬁ{eg@é{tﬁ ngqgﬁﬁagg&@m@gééﬁhﬁl seases. Fgr
exanpl e, i mmunosuppressors and steroids used for the treatnent of

rheumati sm have been reported to inhibit the production of interleukin-1(3.
Even am)ng_éﬁﬁtmdnéﬁ currently under devel opnent, KE298, a

benzoyl pr 0pi oni g, Gch oLy AL Bl RBARRSE SREhEbYS Shnkakaggm i on

(11th), 1990], eén repor
colitis, immunodeficiency syndrome, ichoremia, hepatitis, nephritis, ischemic diseases,

insulin-dependent diabetes mellitus, arterial sclerosis, Parkinson's disease, Alzheimer's
disease, and leukemia, stimulation of the production of an inflammatory cytokine known
as interleukin-1p is observed. Interleukin-1f serves to induce synthesis of an enzyme
which is considered to take part in inflammation, such as collagenase and PLA2, and,
when intra-articularly injected into animals, causes multiarticular destruction highly
resembling rheumatoid arthritis. In the normal living body, on the other hand,
interleukin-1p is controlled in activity by interleukin-1 receptors, soluble interleukin-1
receptor and interleukin-1 receptor antagonists.

From research conducted using recombinants of these bioactivity-inhibiting
substances, anti-interleukin-1p antibodies, anti-receptor antibodies and knockout mice on
various disease models, interleukin-1p has been found to play a pivotal role in the body,
leading to an increasing potential of substances having interleukin-If inhibitory activity
as therapeutics for such diseases.

For example, immunosuppressors and steroids used for the treatment of
rtheumatism have been reported to inhibit the production of interleukin-1. Even among
medicines currently under development, KE298, a benzoylpropionic acid derivative [The

Japanese Society of Inflammation (11th), 1990], for example, has been reported to have
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inhibitory activity against interleukin-I(3 production, although it is an

T nmmunobregul ator. Inhibitory activity against interleukin-1(3 production is
al so observed in a group of conpounds called "COX-2 selective inhibitors”,
i ncluding for exanple, ninesulide as a phenoxysul fonanilide derivative (DE

2333643), .T; a..ph ' ' .
teni dap) ( o&‘pﬁ’iégia%ngg? f’%ﬁﬁ@?‘%@‘% d gf]ﬁiﬁfﬁ)h}’%‘i}:ltogl?h ftgggﬁ ﬁ‘?’?@;’%ﬁ“&égr al |
of these C&m&a&dﬁc&vmp aiﬁit,intkné&!iﬁ-mlisﬂoauﬁi&ﬁs BIs6 USdrve inia ol 6007 Y

activity is not ti I mary action so that their inhibitory activity
agai nst i né@hpamds calld3CQOX-0ddettiverinhibitbsivancitdiag ferexiample; nimesylideeasion. 1 n
recent years, i asi ngl ti |

bl aced on PRI TP SriegU iS5 e b LA PRCRO BB,
Production i nhi.bit (£ d ' -t i ch

i nhi bit t h& Qﬁéﬁ%ﬁ’éi‘?ﬁﬁqé?’gﬁ‘égg’f’% (gir?qgﬁldrﬂi%rlr‘%gtg %&f&s%%g?%yg@ ?ZSAT

nucl eus ang/stih@).transcription and translation process, and another group
of conpounds which inhibit an enzyne | CE that functions in,the processing

of a precursor Béralhefdhesswempourds, howieyeh iaterapied Porodustiph iII®Y esumed  t o
(Kokai ) PRBIEAS PoriIR R PR o ro PaCRsts o  Rh e ADPt MfubREth,
21, 12 HiapeS I F, COATSEER (Gt 10y, 108
1996), and tri ahylepstitiyedrs, increasingly 2ot résafrch hagbgnomdenay witkndesrsexanpl es
2 pept| do. EBABLYMBREpRONITEY aB0Ey e a0 PrabsEy. PBREVIR DHBAESSP { hese
compouncs 6 BB {4 G LORPSHe AR ke a8 ston ke e 1115
5, 6- di phenydfpyirh4tes sighatiey 4 sellt riueiens afxhihe tensdriptioh anditransation-prodesgandt or y
action (Eu raxioti]lér g'\r/gl(lei ofcc::r:)?nn];ohn&sdf\;vhi%}% _ir?h?t’)it %r? Zr?z)y'me ICE that functions in the

processing of a precursor of interleukin-1p. Known examples of compounds presumed

to have the former action include SB203580 [Japanese Language Laid-Open (Kokai)

Publication (PCT) No. HEI 7-503017], FR167653 (Eur. J. Pharm., 327, 169-175, 1997),

E-5090 (EP 376288), CGP47969A (Gastroenterology, 109, 812-828, 1995),

hydroxyindole derivatives (Eur. J. Med. Chem. 31, 187-198, 1996), and triarylpyrrole

derivatives (WO 97/05878), while known examples of compounds presumed to have the

latter action include VE-13,045 which is a peptide compound (Cytokine, 8(5), 377-386,

1996).

However, none of these compounds exhibit sufficient inhibitory activity against
interleukin-1p production.
On the other hand, it is known that a variety of 5,6-diphenylpyridazine derivatives
have analgesic and anti-inflammatory action (Eur. J. Med. Chem., 14, 53-60, 1979).
However, absolutely nothing has been known with respect to inhibitory activity of these

5,6-diphenylpyridazine derivatives against interleukin-1f production.

As pyridazine derivatives having inhibitory activity against interleukin-1f

production, some pyridazine derivatives have been published recently in JP 7-69894,



However, absolutely nothing has been known with respect to inhibitory
activity of these 5, 6-diphenyl pyridazine derivatives agai nst

i nterl eukin-1(3 production. As pyridazine derivatives having inhibitory
activity against interleukin-1 R production, sonme pyridazine derivatives

hae o HBELST. SIS S BRI s R YO bR, 1O

cheni cal shpwedelr SffbfeRMntdAEMFQAMRANHS RECOE dbMPotmstabeorfingsetie préserent i on.
Accordi ngly, one obj ect of the present invention is to provide a conpound

havi ng exanlehttort. i nhibitory activity against interleukin-1R production.
SUMWARY OF THE PRESENT, | NVENTI he present lLnvention.relates .

pyri dazi ne conp§ALk "}g@bt"éggﬁfg}!f&)& I?rgﬁrr‘gf%’e'(“l“jn 15 1%, DAY eeaxcogmouﬁé)havmg

i nhi bitory K i B8 BfRdigdd. on and useful as

medi ci nes FQ&HI #lmﬁrbgggna{&ﬁh %?Ksk ?gat ment ﬁ%P I mune system di seases,
inflammatory diseases and ischem c di seases. Nanely, the present invention

provi des a phenyl p r|da2|ne co -ound mhlch is represented by the
fol | owi ng SHIMMA] PRESEN 1d@Nesent s a substituted or

unsubsti tuted p roup

group, R2 repre?g’ﬁhesgml n?lon %tgg?bgér){gégaﬁqe gémever gFﬁ)&%&ﬁ&g%%@pﬁyg)l ower
al kyl sul fi my{ing gﬁ&l‘l@nﬂhhl%ltb%fwﬁﬂ' Kol irft@{mﬂ(llﬂfpmduaﬁnf adngesfihhs a

hydr ogen at om or a |l ower al koxy group, or R2 and R3 may be fused together

t o for m an nsdiopesrferihe pyevgntierandreeatragt ©F enmgnhwrméﬁeasnwmmate%no

car boxyl, substituted or. nsubstltuted | oner al kyl, substituted or
unsubst i t uCESFAIeS ARY SEPRIGHSCaET st it ut ed or unsubstituted | ower al kylthio,
substituted or QSN tthd @éilnt \reBtiorprovidesth bhetylpyridediné torip@mdpwhich is
unsubstituted |ower” al kyI sul fonyl, substituted or unsubstituted | ower

al kyl sul f omggiresepteddnylsbe following formslaBsubst i t ut ed aryl, substituted or
unsubstituted aromati c heterocycle, substituted or

R2
R3
I)
R! (
B
N_’(O)n
R4

wherein R! represents a substituted or unsubstituted phenyl group or a substituted or
unsubstituted pyridyl group,

R? represents a lower alkoxy group, a lower alkylthio group, a lower alkylsulfinyl
group or a lower alkylsulfonyl group;

R’ represents a hydrogen atom or a lower alkoxy group,

or R? and R? may be fused together to form an alkylenedioxy group,

R? represents hydrogen, halogen, cyano, carboxyl, substituted or unsubstituted
lower alkyl, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower
alkylthio, substituted or unsubstituted lower alkylsulfinyl, substituted or unsubstituted

lower alkylsulfonyl, substituted or unsubstituted lower alkylsulfonyloxy, substituted or

3



unsubsti tuted phenoxy, substituted or unsubstituted phenylthio, substituted
or unsubstituted phenylsulfinyl, substituted or unsubstituted
phenyl sul fonyl, substituted or unsubstituted pyridyloxy, substituted or
unsubstituted norpholino, substituted or wunsubstituted norpholinocarbonyl,
substitute [ | L6l LRt fel §uHs@hited or
unsubstitU@gﬁgvﬂgggEé&éépﬁgﬁggngﬁyﬁhg?&ggbstikgfgz&gf unsubsti tuted ani no,
and n i s Oumubstitutediphéndxhesubstituied or uhatbstitated pfRénylthiel-sbstitwgd phenyl gr oup,

R2 is a methoxy group and R3 is a hydrogen atom R4 can.not ke .hydrogen or
hal ogen, aw@uhstgutedmgwhswmyhtﬁéb&mu fref H?ﬂ“@ﬂ!t?@ﬂﬂﬁfﬁﬁﬁ’m’l“y]o F‘E{’St’t‘xe‘{ or

4- (am nosul f opyl enyl.. or : . ent . lnen al so
provi des a“‘??é‘g%/tgl'ﬁa pev,%ﬂ%?’l(ys is%%tﬁhéed %ﬂgﬁﬁﬁ %@?tgggﬁl@%ﬂg’osﬁggﬁﬁﬁa () I?) or the
sal t t her egfsuBstitafed #idrBdlinsearboigyl ebetituted bh engubstitated piiperidirdcarbohyls t her

provi des an inhibitor against interleukin-1 production conptising.the
pheny| pyr i sibstittedoampsuhstityted 1-piperazinyicariony herrsubstityted Qﬁ“n%’gBQBFFI\?g“nO’

i ngredi ent. The present invention further provides a pharnaceuti cal
conpositi o?n“dcorrpri sing the phenyl pyridazi ne conpound (lI) or the salt
thereof as an effiegbiye ingredient and a pharmacol ogically acceptable
carrier. The present i'nvention yet lf_urther provides a nethod for treating a
di sease caused whith tb¢ prowisatthaswheh R s &meshaxyphenyl groyp.ojfuis @inagthoXpgrewp i s

h teri dmi ni steri th I ' ' h
cal t ¢ hor cod Roled DgHTEsEeia eah "ok By Barodklisy BE0aRE PRERG I Sat hoeila, 17
al so provi Q‘tﬁ&hgmf&{g"?@g&”@BPWM“‘&‘Q%BD%‘E‘? pnpound (1) or the salt thereof

ure o

for manufa di'ci ne.” DETAI LE SCRI PTI ON OF THE PREFERRED
EMBODI MENTS | | | osasalt theeobf the | ower al kyl group and the | ower alkyl

ieties in th | k . : 0. .
S kyl sultinyl | grbe prespuynibn e RS Hihe Y combith B bnen Wilderine |
group as Us&HnBSIETYordhesdlf hErRbS adunasFfebedk predient.i c | ower al kyl groups

having 1 to 6 carbon atoms, such as, nethyl, ethyl, n-propyl, isopropyl, n
4 The present invention further provides an inhibitor against interleukin-1 3

production comprising the phenylpyridazine compound (I) or the salt thereof as an

effective ingredient.

The present invention further provides a pharmaceutical composition comprising
the phenylpyridazine compound (I) or the salt thereof as an effective ingredient and a
pharmacologically acceptable carrier.

The present invention yet further provides a method for treating a disease caused
by stimulation of interleukin-1 3 production, which is characterized by administering
the phenylpyridazine compound (I) or the salt thereof to a subject in need thereof.

Moreover, the present invention also provides use of the phenylpyridazine

compound (I) or the salt thereof for manufacture of a medicine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Tllustrative of the lower alkyl group and the lower alkyl moieties in the lower

alkoxy group, lower alkylthio group, lower alkylsulfinyl group, lower alkylsulfonyl group

and lower alkylsulfonyloxy group as used herein are linear, branched or cyclic lower

alkyl groups having 1 to 6 carbon atoms, such as, methyl, ethyl, n-propyl, isopropyl, n-



butyl, isobutyl, t-butyl, n-pentyl, 2-nethyl butyl, 2,2-dinethyl propyl,
cycl opentyl, cyclohexyl, n-hexyl, 2-methyl pentyl, 3-methyl pentyl,
2,2-dimethyl butyl and 2,3- dimethylbutyl groups. Exanples of the hal ogen
atom can include fluorine, chlorine, brom ne and iodine atons. Exanples of

gggrg;eﬁr UQ%Bﬁt?P?-BﬁtyHrn%Hﬂ@lCmnfeﬂﬁ’lB EQ'LZ-WIMWWI cgelopantyldyl  group

n thé formila ude hal o dro;@é< aI kyl,
| ﬁwerI ?rh kooy;clohamyi xghemrz meﬁly@pcxuﬂs3 -mpgthy] maryb@e% lmf‘ébbé% 330
pheny I 0_groups heing p trc r efer h | uori ne
or chl ori néimgthy Wﬂf%ﬁ"r‘@d Xamg eﬁ?ﬂ%\kﬁ[‘)geﬁﬁ 83(9“91% g%ﬂug}l §§<‘?/é ‘group is
preferred. brEFﬁr?ee #rl:rafb‘ﬁ%t groups are preferably substituted at the
4-position”o phenyl group, although they may be present at any ot her

position as desEx#fiplefofurefioe miarel erbstngenugroupscmt]hhenlystltlgr:d)mﬁnwlr orapyptylyl dyl
group or substituted by gne or_ nore r al 9 he hi o
2 r ;):Jps r/ﬁgreumm@en@é byR’ igythe fpamula &) groxyﬁ aﬁé’ll’r SVF B nyl ,

uor ophgn 4 I | kyl
moi ety i n POy e e R L%P%’%"h‘reg?ﬁ%&% ’a‘?"ﬁyr Bfrounelrt® | er
al kyl sul f Oﬁéﬂlcﬂﬁ@jdp&fd’r&ﬂf esaht aao@nsml;ormermtch}phng peypefegedspdab kvwey

preferred. Most preferred R2 groups th net hyl t hi

net hyl sul fdk?*y glio8pH 4. mﬂoxyrﬁombmefarr ﬁe O’t‘y}%mu@m %‘é@ﬁ’ﬁ gé'g pg{ferﬁgly net hoxy
gr oups are C f
anal Kyt eneeityet Bl FraflGELEE L Plml by Simaliiife Rag BE pricRaTRaNES o
one or nor ﬁosw&% de'dﬁ‘é‘d ﬂrp@éf@ﬁedm' grloap mmﬁhanyugredp boaveyridyl E;dupgxrouros

represented by R4 include hal ogen, hydroxy, cy nitro, r box

and subst szhstlelded)by QNeUTIRArE tha]toéépsalﬂ%é]éf%bﬁw e@rﬁlers&wmr PT‘aRrFé’ere f one
or nore stituent n d

| oner al ky?i 6‘8{5? c4- %?ﬁ‘r?%r’%hegﬁlr Q%ﬁeﬂ%l %&&é su‘h '? rcgllrdgﬁ%geg%%rtﬁg

substrtute He ?y},gﬁy}yl group represented by R4 |ncI ude hal ogen and aryl
groups. npl es t he | ower aIkenyI group i ncl ear ane d or
cyclic | ower aI lAsribe log\febﬁkkyl maighnig lawern ’Go’ﬁ’a}%’fﬁ‘i aﬁqyﬁ ‘Wef ﬁlkyL?H ﬁ’lyf

o oups. onterBen R eRuR SR B T AR sRR 7 Gty pstad ?‘ﬁST
substi t ut eglydsppRferred R? groups are methoxy, methylthlo or methylsulfonyl groups. ’

As the lower alkoxy group represented by R3, methoxy groups are particularly
preferred.

Further, when R? and R? combine to form an alkylenedioxy group, an
ethylenedioxy group is preferred.

Examples of one or more substituent groups on the substituted lower alkyl groups
represented by R* include halogen, hydroxy, cyano, nitro, amino, carboxyl, and
substituted or unsubstituted aminocarbonyl groups. Illustrative of one or more
substituent groups on the aminocarbonyl group are hydroxyl and lower alkyl groups.
Examples of one or more substituent groups on the substituted lower alkenyl group
represented by R* include halogen and aryl groups. Examples of the lower alkenyl group
include linear, branched or cyclic lower alkenyl groups having 1 to 6 carbon atoms, with
an allyl group being particularly preferred. Examples of one or more substituent groups
on substituted lower alkylthio, substituted lower alkylsulfinyl, substituted lower
alkylsulfonyl or substituted lower alkylsulfonyloxy represented by R* include aryl groups.

Ilustrative of one or more substituent groups on the substituted aryl group or the
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al kyl sul fonyl or substituted | ower alkyl sul fonyl oxy represented by R4

t ncl ude aryl groups. Illustrative of one or nore substituent groups on the
substituted aryl group or the 5 substituted aronmatic heterocyclic group
represented by R4 are hal ogen, |ower al kyl, |ower alkoxy, cyano, nitro,

and am no SpHied Mbrhiiddqesniia grbupayseschtddtly Rif ouRslopen, howerpiiyllilowkar | y
preferred. anpl es of the aryl group include phenyl and those having 6-10

carbon at osikoxy, Syario, asronamharhinb grevipshwith balpgerbaridigwenalkyl@neuns|begingr ef er r ed.
Exanpl es of the aromatic heterocyclic group include 5- or 6- nenbered
rings contmrHFIHglihP’te %ﬁé‘n, with pyridyl being particularly preferred.

Exanpl es of OneEg&B’g’iQ{?ﬁf &9% gléd%ﬁgfxd%%%y%dttﬂ@s_e havig 6L {0280 rPAEMeXY

group represente I'nc ogen, cyano, nitro, am no, |ower alkyl

and | ower gldk@x Yiaghthylpsith phemyd being phrticalady erefercgdarkxamyil¢sraf theatometier al koxy
groups are particularly preferred. Il]ustrative of ong or mare sucpftituent
groups on hefetosydlicigrenp wwrbidg Bt o & menbared FngsRPNARAY NUIDEER. AL pyridy

substi tut ed .phenyl sul.f on r I , | ower
R R e L el

par ti cul ar kybsBhRddpHexy globip séprévehtée bp R’ dmduderhabopes, cyahs,ritroentingrlowgs  on
the substituted pyridyloxy group represented by R4 are halogen,. | ower

al kyl , | onelkyl anddowsr alkgusngroups, ameng shichdiagsngang itrq and loPenalkeyy of one

or nore substituent groups o u ' ' : ' d

nor phol i nogﬁﬂuBﬁﬁrff'lpaﬁ&ugaﬁg’sm?égﬁf‘idﬁﬁ%qr%&eﬁ’gioﬂ%égggtén%%ﬂgrﬁ%%d%%?esent ed by
R4 are hal ggfmiddynyhibydubstitiediphahlisutfinyl of yebsdhaatphenyisolfgryd grsps
Illustrative of one or, nmore substituent groups on the subst4tuted

1- pi per azi rapresented by R’ grohglogeaplosse alkly 105yer RIKoxy «CYARP-dBEM NG FREP LEPYRF |

| ower al kox ang,. nitro ' h ' d bei n
particul ar P»ét’hd}ag%/ggp Bgl&g pamcr.x%gl?'rpge??@gd. glfll%(k)&ﬁgv%ér‘\f &n%rdéqéﬁggﬁsp E{ngr}?érgglcs))szps :)ng

the substi birdsudbatiRAPYAUPOKE Fm@ eépresénted by RE ad¢ Ralbgunelovar kiky), lswdrst i t ut ed
or unsubstituted phenyl, benzyl, or aCﬁ| groups, anong which | ower alkyl,

subst i t ut edlkory,.oysnhsitra, anédmpreegronpsa JHuREHY G PT gfreRraors sbstifusng grogps on

Exanpl es of the substituent grqu on .t Lxcl ude hal ogen,

cyano, nitsEpstity m'ﬂwﬁn?&gﬁﬁ‘éﬁ?ﬁ8}&%03‘2‘8%;3%1 P ﬁgl’ﬁogﬁ%%égn and al koxy

groups bei ?q;eﬁa%e&rbﬁ@l \Aggét@frs]eép*r@séneawm“@e IRdogen, fowetr alkeh lowelatigay;, cyano;
I C

car boxyl; Fower alkyl, may be substituted by one or npre_groups
sel ect ed f cyanotapndmiixy groupsr Basipativgrof one or more substituént groups on the substitute

1-piperazinylcarbonyl group represented by R* are halogen, lower alkyl, lower alkoxy,
cyano, nitro and amino groups, with lower alkyl groups being particularly preferred.
Illustrative of one or more substituent groups on the substituted amino group represented
by R* are lower alkyl, substituted or unsubstituted phenyl, benzyl, or acyl groups, among
which lower alkyl, substituted or unsubstituted phenyl and benzyl groups are preferred.
Examples of the substituent groups on the phenyl group include halogen, cyano, nitro,
amino and lower alkoxy groups, with halogen and alkoxy groups being preferred.
Preferred group as R* is hydrogen; halogen; cyano; carboxyl; lower alkyl, which
may be substituted by one or more groups selected from hydroxyl, carboxyl or
substituted or unsubstituted aminocarbonyl groups; lower alkenyl; lower alkylfhio; lower
alkylsulfonyl; lower alkylsulfonyloxy; phenyl; phenoxy, which may be substituted by
one or more groups selected from halogens, cyano, nitro or lower alkoxy groups;
phenylthio, which may be substituted by one or more halogen atoms; pyridyloxy;

morpholino; morpholinocarbonyl; 1-piperazinylcarbonyl, which may be substituted by
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substituted or unsubstituted am nocarbonyl groups; |ower al kenyl; |ower

‘al kylthio; lower alkylsulfonyl; |ower alkylsulfonyloxy; phenyl; phenoxy,
whi ch nmay be substituted by one or nore groups sel ected from hal ogens,
cyano, nitro or |ower al koxy groups; phenylthio, which nay be substituted

by one or pRr& xﬂé‘ﬂqu\%} a?lbﬂ 'EFoupE,\’drlaﬂMhQMwh fiiay pb etbstiaitediby pieodrimarear bony!| ;

1- pi per azi nyl car bonyl , may be substituted by 6 one or nore | ower
al kyl gr oupgmbers salected ,frmmlotwer akkyl, Isubssitised ox mseblstwe@nberwﬂ woeRzyl BEvRET s

I df | b d b I
aroups. I the. pholyiepheimecng Argais of BPR (ARSI S psfs T o Y he
oresent | BNERIAOR! EreloFRTGSERI el oP iR ey gRHAY i yiSElroRE Y

group or a pyri represents | ower al ower al kylthio or
| ower al ky RS wdpresaits lox&r&lkmrbmnhlkyltlmsp@rhg’maﬂqylslulfmwl Bl reprapentsr R2 and R
3 may be fused together to forman

hydr ogen hydreganor leyaraikoxyappxind ﬁqs’il%gé S? fe‘ﬁf‘g &ygﬂh% %ﬁﬂgtaptamer ggiﬁg%\zr
al kyl, Ouhou | e Wdreseh R GrRialdief, ctywﬁarb%khyé@gllimér,unauﬁsqwxeéd al ky!

sul fonyl o] sti t , Substituted or
unsubsti t ui@eeerpligndswer ﬂke@ubmvextalkﬁﬂhmdowrallbéiilﬂﬁonyledlmmmik}'ﬂ hi o,

pyri dyl oxy, norpholino, phol i ngcar bo substituted or nsubst ituted |
- pi per azi nyﬂll&wﬁo‘ﬁywbémuwtﬁ Wﬁ%@ﬂ‘%‘r”ﬁn%%gt‘ﬁt‘?q}réﬂs‘él?ﬁlﬂﬁed

Formi o ( Byt Pinpb et bR, i OGR iiHoHAS hr?@’.s%@‘!i‘é*ﬁ*“"“ﬁ o e
4- met hoxy pRgssyituteder ursubititek y-p@;;wazulfgacarlsoriw ar mbemtuted oemkuhstitil,'tedmminh,at a
phenyl pyri dazi ne derivative of the fornmula (1) .in

4- (et hyl sahd omeypryqsneﬁw lowﬂha@seﬁl%beﬂafmmm%ﬂme eglvéﬁl\lﬁ ?fdéafmwe}
preferred Tpseh b LR TR ERR obfifo SR  daF A SABRALR S blatncad g

to the

3, 4- bi s( 4 REG Ry 5%&[]}{ hiclﬁdddpbﬁmﬁwﬁ}mpylp@adam dedivative ofthe formula (I) in
met hoxyphenyl ) - 3 d|fluor08henox

rida

3, 4-bi s(4- wﬂvﬂoﬁymﬂeﬁwwsﬂm pheay} 91 Lfg ' %ﬁ%@wwﬁp&'a& Fxguded. More
- bi s(4- net
b1 o 4- REAES BREMY 1o aBplgof et M@F‘é"%ﬁ@ﬁ%ﬁ*‘%%‘?“. FécOiing to the

bi s(4- rﬁéstamwémmIlﬂdﬁae(m:&ls'(‘:mxethmypwnlyue& (rhenoyypyridazine s 4-is(4-
- bi s(4- et hoxyphenyl ) - 5, 6- pent af | uor opheno ri ﬁél{lg
- bi s( 4- mtmnwgereﬁ)yé 12, 6defi;lotory}wn9¥)f)em®%ﬁh%ﬂ;hl frmest %}’Eﬁ%}y A (20
bi s(4- rﬁ?ﬁ@o?ég&rﬁg)r(%p}n?az n%, 3,4-bis(4-methoxyphenyl)-6-(2,6-

difluorophenoxy)pyridazine, 3,4-bis(4-methoxyphenyl)-6-(3,4-

difluorophenoxy)pyridazine, 3,4-bis(4-methoxyphenyl)-6-(2,3,5,6-
tetrafluorophenoxy)pyridazine, 3,4-bis(4-methoxyphenyl)-6-(2,3,4,5,6-
pentafluorophenoxy)pyridazine, 3,4-bis(4-methoxyphenyl)-6-(3,4,5-
trichlorophenylthio)pyridazine, 3,4-bis(4-methoxyphenyl)-6-(4-
methoxyphenoxy)pyridazine, 3,4-bis(4-methoxyphenyl)-6-(4-nitrophenoxy)pyridazine,
3,4-bis(4-methoxyphenyl)-6-(2-cyanophenoxy)pyridazine, 3,4-bis(4-methoxyphenyl)-6-
(3-cyanophenoxy)pyridazine, 6-(2,4-difluorophenoxy)-3-(4-methoxyphenyl)-4-(4-
pyridyl)pyridazine, 6-(2,3-difluorophenoxy)-3-(4-methoxyphenyl)-4-phenylpyridazine, 6-
(2,4-difluorophenoxy)-3-(4-methoxyphenyl)-4-phenylpyridazine, 3-(4-methoxyphenyl)-
6-(2,3,4,5,6-pentafluorophenoxy)-4-phenylpyridazine, 3-(4-methylthiophenyl)-6-
phenylthio-4-(4-phenylthiophenyl)pyridazine, 4-(4-chlorophenyl)-6-(2,4-



met hoxyphenoxy) pyri dazi ne,

bi s(4- met hoxyphenyl ) - 6- (4-ni t rophenoxy) pyri dazi ne,
bi s(4- met hoxyphenyl ) - 6- ( 2- cyanophenoxy) pyri dazi ne,
bi s(4- met hoxyphenyl ) - 6- (3-cyanophenoxy) pyri dazi ne,

4-dif 2@&1 ( 4 icbhoxRphéryzé-ne,

3- dlfbuorggﬁa%%§¥? (%%ﬂﬁ@%ﬁ) 2§%§k%?%@ﬁﬂgﬁgxpyrléggynégQG-

difl uoyambbﬁmum): &d(me)rmb#ﬁewymbﬁnyyphenylprﬁqmmdwnl@amcne

met hoxypheny! 6-(2,3,4,5, 6-pent af |l uor ophenoxy) - 4- phenyl pyri dazi ne,

met hy PRO yl t hi 0- 4- (4- phenyl t hi ophenyl ) pyri dazi ne,
chlorophen

uor ophenoxy36Q):?i“ftlf"gl%’r"ri’tr%l altloﬂl 1}11&%) 3?’%,?’1 therp Az he for the preparation of the

3, 4-bi s(4- Fﬁé RsRRARY tdm uxﬁ)(f)rtﬁ’@ysélt ﬁﬁ:ﬂ:df%f tf&l’piesent invention, and various
6- cyano- 3- (4- met’hoxyphenyl ) %Ipyrlda2|ne PREPARATI ON PROCESS No
parti cul ar ptacessesitwhich hayelcnp‘(ﬁmlénd hesn upedoior the symthesimal Pridaaingt i on of t he

Bnd var | ouderybes s eppticinl ATt wie GaaprPn e PERRRHORAET o

synt hesi s %m lirk r%altdﬁérbdﬁiﬂth(&ﬁrese@ﬂﬁwbhlﬁm cali’mﬂlﬁrephﬁd iarscardancke used.
For exanple, the phenyl pyridazine conpound (1) or a salt thereof of the

present i nwathtthercaction srhepeepbanydne of thedolawingpreprationimeces¥sded-on schenes
of anyone of the follow ng preparation processes 1-5. 8 (Preparation
Process 1) POCI3 or SOCI2 ( benzene ) PhMgBr NH N S Gs@2Me (I111) (I10)
NaH Mel DMF Pd(Ph3P)4 (17)

3, 4-
3, 4-
3, 4-
6- (2,
6- (2,
(2, 4-
3- (4-
3-(4-
4- ( 4-
di fl



.

RR R

‘h R2-(116) 1) 9-BBN THF, rt,15h 2)3l% HO2 2 ON
reagent Rl (117)

HR3 R3 RL, ~ R1,,-J,- Rl y THE or

(19) (114) LRk SPPRARS 1)

rt,

"OH R6R7NH 1-propanephosphonic acid cyclic anhydri

DMF-THF N N N ~T/

5 acid cyclic anhydride I-propanephosphonic 31% H2O2 AcOH 50'C, 6

15 h R Jones
R3 R

~T/ SO2Me COON COR5

2
R? R™
R® R
POCI; or SOCl, . R¥H/ K,C04 "
RN A DMF
| N ( benzene ) P
NH Z
o Cl
1)
(m) —
PhMgBr _\—MgBr
";;rci"hn . Pd(PhsP), H, Pd(PhsP)4
benzene-THF 10% Pd-C THF
ACOH \
R2 70C,15h
R? R
R R?
1 1
R | SN R | Y
NH ~N
S 0SO,Me 0o
16
(m) (10 1) 0.BBN
NaH THF, i, 15 h
Mel 2)31% H,0,
DMF OH, 1, 15h
R2
R? R2 R®
R® R®
BzCl
; R! KCN/H,0
R X
~ N
i N | N THF
N 2 M, 24h
SMe CN oH
(Is) (113) (1167)7
NalO, - R°R'NH .
0s04 1-propanephosphonic
acetone- 2)H* acid cyclic anhydri
t-BuOH
Rz
R3
l propnnephosphomc
acid cychc anhydnde
SN ’.“ THF or DMF- THF h :
SO;Me COOH COR®
(Io) (114) (his)




(119) MgBr Pd(Ph P) a 3\ " H2 10%d-C THE AcCHrt, 2 h 70°C, 1.5 h
'R2 DVF rt, 15 h COOH (118) 9 wherein R, R2 and R3 have the same neani ngs
as defined above, R5 represents substituted or unsubstituted norpholi no,
substituted or unsubstituted piperidino, substituted or unsubstituted |

- pi per azi n%zb%feﬂ)rR't, Ei]e ahd keh?\ﬁe;iﬂe %%@ﬂ#ﬁf&&ﬁh%%ﬁ%ﬁé@ﬂpr esent

hydr ogen, roxy, "1 ower a , or the ITke. The follow ng description
prepar at i ogybsEiufdhr iihSWstiRsedstbipablio, sabsvianiedor unsebstituted pipeddinal ysts and

ar e mer ol ysubsitharnodbe et piperginl aF etk it Kot oD PARERRY of
compounds. CPISe e YRV ORoRHBER, O S ceanes (V0 9925607).
(1) Preparati onTRE folRMWRRLH A CcAiption prepatichmétiod pravides geirablelsvdventsypound (11)
can be prepared by reacting a halogenating agent with corrpoudﬁd (r}) in a
sol vent. reactants, catalysts and conditions for each reaction. However, it is to be understood that
these are merely illustrative in nature and are not intended to be limiting of the present
invention.
In preparation process 1, starting material compounds (II) and (IIT) can be
prepared by known processes (WO 9925697).
(1) Preparation of compound (I,) in which R* is halogen:
The compound (I;) can be prepared by reacting a halogenating agent with
compound (II) in a solvent.
Suitable solvents usable in this reaction include benzene, toluene and N,N-
dimethylformamide (DMF). Suitable halogenating agents are phosphorus oxychloride
and thionyl chloride. It is preferred to conduct the reaction at 20 to 150°C for 0.5 to 10

hours, more preferably at 50 to 130°C for 1 to 5 hours.

(2) Preparation of compound (I2) in which R* is substituted or unsubstituted phenoxy,
compounds (I3) in which R* is substituted or unsubstituted phenylthio, compound (I4) in
which R? is substituted or unsubstituted pyridyloxy, compound (Is) in which R*is
substituted or unsubstituted morpholino, or compound (I¢) in which R* is substituted or
unsubstituted amino:

The compounds (I2-Is) can each be prepared by reacting the corresponding
compound (I;) with R* H, in which R* represents substituted or unsubstituted phenoxy,
substituted or unsubstituted phenylthio, substituted or unsubstituted pyridyloxy,
substituted or unsubstituted morpholino or substituted or unsubstituted amino, in the
presence of a base in solvent.

Suitable bases include inorganic bases such as potassium carbonate, sodium
carbonate and sodium hydride; and organic bases such as metal alkoxides. Examples of

suitable solvents include DMF, dimethyl sulfoxide, acetone and methyl ethyl ketone. It is

10



Sui tabl e solvents usable in this reaction include benzene, toluene and N, N
«di met-hyl f ormam de (DMF). Suitabl e hal ogenati ng agents are phosphorus

oxychloride and thionyl chloride. It is preferred to conduct the reaction
at 20 to 150C for 0.5 to 10 hours, nore preferably at 50 to 130C for 1 to

5 hours. (2) .Preparatjon,of c Q i i i j
onsubst t uptegerisiansaytuel e e 1 e SHC ik LY i hllts nbyeprErabiheso ©f
unsubsti t ute i ound (14) i which R4 i bstituted
ineubet | { LISHECTRE I PhofTDONNE (1) 0 which Ra 15 subetituted or

unsubsti tuted norpholino, or conpound (16) in which R4 is substituted or

unsubstituted am no: The conpounds (12-16) can each be prepared, by reacting
the corresfbiaepaitongfsempaund (Iy) mwhichey: 1s sp SitlFPt%ﬁ?rc‘fPsPﬁstl?ﬁgé?@ ents

Rt i G ity

phenyl t hi o, sub uns pyri oxy, = subStituted of

unsubsti t uh@glveRy, N&@éésﬁfélﬁddﬁgb@ﬁdllfaﬂhﬂﬂcaﬁdlyu aad bs biylmagdsiani bromidepande
presence of a base in solvent. Suitable bases include inorganic bases such

as pot assi thengeadting#hem. sodi um carbonate and sodi um hydri de; and organic
bases such as tal, .al koxi des., .Exa f I ] e DVF,
di met hyl sul foz}gﬂg?blﬁé%vgﬁ%%éﬁ%'srrreegﬁ{)/fﬁigﬁﬁﬁd%ﬁ(%@{lgﬁlgg t%’%ghy g%%ga{bpﬁeﬂ#ggred to
conduct  t hQih&RetjefanabeRere@nd slGerfe0Exdmples @0thb pallaliumoatelyst iatledabl y at 50

to 130C for 2 to 10 hours. (:;L, Preparati on of conpound (17) i whigh R4 is
subst i t ut egalladiumshlezide and tairakis(triphenginhespiviee) paltayiiugy, It lﬁé’reﬁ%‘iﬁg@é&n NFt

adding o pA BRS04 Y CREORIO b elpR i B oo GO 43 ¥

reacting them. Suitable solvents for this reaction include diethyl ether,
tetrahydrofuran (THF), dinethoxyethane, benzene and tol uene. Exanpl es of
t he pall adium catal yst include palladiumchloride and

tetraki s(triphenyl phosphi ne lJadium. Lf.i eferred to conduct the
reaction at(4)g¥feP§at1 @&P%gg(]ﬁ)om Li“H‘EJt}.Jr{sl,s aﬂﬂ&ti“opr eferably at 40 to 80C for
1to 1.5 hour S'C&nﬁouﬁa ?R%aﬁ‘ltﬁecﬂ?e&fremmé%ﬂ% dnleBy] haliddwigh tHe%ot@spdnlinigt hi o:
compound (III) in the presence of sodium hydride in a solvent.
Suitable solvent for this reaction include DMF, dimethyl sulfoxide, acetone, THF,

dioxane and methyl ethy! ketone. It is preferred to conduct the reaction under stirring at 0

to 50°C for 0.5 to 2 hours, more preferably at 5 to 20°C for 1 hour.

(5) Preparation of compound (Iy) in which R* is alkylsulfonyl:

Compound (Io) can be prepared by oxidizing the corresponding compound (Ig) in

a solvent.

Suitable oxidizing agents include osmium tetraoxide-sodium periodate or
methachloroperbenzoic acid. As the solvent, chloroform, acetone, butanol or the like or a
mixed solvent thereof can be used. It is preferred to conduct the reaction under stirring at

-40 to 50°C for 1 to 40 hours, more preferably at -10 to 20°C for 10 to 30 hours.

(6) Preparation of compound (I;0) in which R* is alkylsulfonyloxy:
Compound (Ijo) can be prepared by reacting the corresponding compound (II)

with an alkylsulfonyl chloride in a solvent.

11



Compound (18) can be prepared by reacting an alkyl halide with the
<correspondi ng conpound (I11) in the presence of sodiumhydride in a
solvent. Suitable solvent for this reaction include DV, di rret hyl

sul f oxi de, acetone, THF, dioxane and net hyl et hyl ketone is preferred

Ergrgog(rjg?grggfyé'ﬁ?%ié %@V%?f%‘e’?e&a“yrfadé p?ct()gﬁ Egcglp‘)lgrga i on @?ér}egt@c %I 9) in
whi ch R4 | §eqLionbial T(Pfaydmc%ﬁpwnﬂdéyk %o&qﬁetb@b@rmert@domf&mtd|52dapg the

correspondi ng conpound ( sol'vent. "Sui t abl e oxi di zi ng agents
i ncl ude osm um tetraoxi de SOdI um peri odate or met hachl or oper benzoi ¢ aci d.
As the solvent, ch]orqform t one, g‘?g or the like or a m xed
sol vent th@r)é’é?PaE%’r‘?ntS’éCB%‘Bﬂun ”)’§"’b}?‘ r}s dfogeBonduct the reaction under

stirring at %P§‘3°§‘8‘f(lb?5a céﬂe § jectiRg %eﬁoﬁ%@ﬁc@a@l%ﬂ%&np‘o&% t1ip 20C

for 10 to 30 hou 1on o ound
al kyl sul f opydaatytic @ﬂﬂ@imnﬁﬂtl(elpreéenmmmysﬂapaaedvm reactl ng the

d d h | kyl sul hl d
17" St Labi ¢ Sol Seyahle slkanalisclyge meiiieol,staatl KBTSy el g serde S
f d to f
or of or abl y Aatio0lEn ot Pyl sRanfhod tah B (2, 106 plcbfed P SRRLURI T, 1)

in which Rﬂeabﬁoﬂ‘ﬂﬁe@ﬁ%?dro%@ﬂmlsﬂéarﬁ Ia&ﬂo)oncampbmm epderatnbgphetibpresdureg t he
correspondi ng conpound to catalytic reduction in the presence of a

catal yst i ford todivhonrs, n@mprafﬂr@lx&r\ﬂéﬁt@qurﬁ:l ude nethanol, ethanol, THF,
ethyl acetate and acetic acid. As the catalyst, 10% pall adi um on charcoal
can be used. It is preferred to conduct the reaction under a hydrogen gas

stream at {§PFepRaRA GHcdfpouid,) i whish RE1s leydpsgeasnameely fafipytiddzinetBoxideir s,
nore preferably for 4 to hours. (8) Preparation of compound (112) in

whi ch R4 i sompeunsigen, nanely, of pyridazine-|-oxide conpound: Conpound

hydr bgen por oxi HOTERLDN He ERF P4 PEROLRY Reb BT EREEARIEBRpOIIdy) 1 10

hydr ogen perOX| ven e’so s aceti1c acid.
It is pref ithafdidher pefbtide sbnmohe@swoemat 20 to

A suitable solvent is acetic acid. It is preferred to conduct the reaction at 20 to

80°C for 2 to 10 hours, more preferably at 40 to 60°C for 4 to 6 hours.

(9) Preparation of compound (I;3) in which R* is cyano:

Compound (1;3) can be prepared by reacting the corresponding compound (1,2)
with an acylating agent and an alkali cyanide in a solvent.

Suitable alkali cyanides include sodium cyanide and potassium cyanide. As the

acylating agent, acetic anhydride, acetyl chloride, benzoyl chloride or the like can be used.

It is preferred to conduct the reaction at 10 to 40°C for 10 to 40 hours, more preferably at

20 to 30°C for 20 to 30 hours.

(10) Preparation of compound (1;4) in which R* is carboxy!l:
Compound (I;4) can be prepared by hydrolyzing the corresponding compound
(I;3) in the presence of an inorganic acid or an alkali in a solvent.
Suitable solvents include water, ethanol, methanol, and mixed solvents thereof.
As the inorganic acid, hydrochloric acid, sulfuric acid, nitric acid or the like can be used.
As the alkali, sodium hydroxide, potassium hydroxide or the like can be used. It is
12



80C for 2 to 10 hours, nore preferably at 40 to 60C for 4 to 6 hours. (9)
‘Preparation of conmpound (113) in which R4 is cyano: Conpound (113) can be
prepared by reacting the correspondi ng conpound (112) wth an acylating
agent and an al kali cyanide in a solvent. Suitable alkali cyanides include

anhyar | do. PiECGe sRRET e W EHE B st a0 (PRICE PRSI THUSEREG” |,

is preferr gt 1d0be. reaction at 10 to 40C for 10 to 40 hours, nore
pr ef er abl yﬁ%{ér?:gg to BOgOf or 20 to 30 hours. (10) Preparation of conpound

(114) in which R4 is carboxyl: Compound (114) can be prepared by

hydrol yzi ng the correspondi ng conpound, . (1,13) .iD0sthe presence of an
i nor gani ¢ d&1)Preparaiiorefcampoppd Q:TSBB} WEWP(R Sﬁl‘qggl'e sol vents include water,

ethanol , net hangl mpgﬁf\j? {FPF eth §e0fg¥ﬁ:ﬂééb$ P& a corffSounlewhRR I ORPrSeiREd

hydrochl oric acid C acl nitric acid or the 11ke can be used. As

the al kal i thesfoghuiRIMdhaiclER® Itthes simmmbaringas difined abdve, witkehecan be used.
It is 12 preferred to conduct the reaction_under stirring at 60 to 140C for
0.5 to 2 heomresponding compansr(fin) i the prgsence ofi deRudensing agsdbnar at i on of

comeins (12 S Bt B IO 508 Dsi st

reacting a conp iC eprese mula RBH I'n which RS
has the sapRhy®RRBI(REB)aS Mol icertt. abakesolvént THDMEar nasixed dolnentdrpafund

(114) in the presence of a condensing agent. Suitable condensing agepts
i ncl ude a Savbsusedt It anpreferred &9 canductihe pranbemendshstimiag ahhhipstd Gef%(h_ Yin
ethyl acetate. As the_solvent, a_m xed sol vent thereof can be
used. It i dopmsemers gfer 556 %@Jegsl%:(ﬁgo%gcc%’[}?o&ﬁs’under stirring at 10 to 40C
for 1 to 7 hours, nore preferably at 20 to 30C for 3 to 5 hours. (12)
Preparati on of conmpound (116) in which R4 is al kenyl: Conpound (116) can be
pr epar ed by12)daepdratipnaof caipeanyd dnymeshishR3ioatketyl:wi th  the correspondi ng

d (11 inth f | adi tal yst i | t__..und
oo TPhort hs at fsumsb (hgan b PrepaBl PLATCHIH BF ke kit s Biot Rt it "
toluene. Agpd &%egﬁ’&ld%g R fRha kY $it-the presence of a palladium catalyst in a solvent

under an inert gas atmosphere.

Suitable solvents include THF, benzene and toluene. As the palladium catalyst,
palladium chloride, tetrakis(triphenylphosphine)palladium or the like are preferred. It is
preferred to conduct the reaction at -20 to 40°C for 0.5 to 4 hours, more preferably at -10

to 10°C for 0.5 to 1.5 hours, followed by further reaction at 20 to 30°C for 1 to 3 hours.

(13) Preparation of compound (I;7) in which R* is hydroxyalkyl:

Compounds (I;7) can be prepared by subjecting the alkenyl group of the
corresponding compound (I;6) to a hydroboration reaction.

The hydroboration reaction can be conducted, for example, by adding a solution
of 9-borabicyclo[3.3.1]nonane (9-BBN) or a salt thereof to a solvent, in which the
compound (I;6) is contained, under an atmosphere of an inert gas, such as argon or
nitrogen, stirring the resulting mixture at 10 to 40°C for 5 to 30 hours, preferably at 20 to
30°C for 10 to 20 hours, successively adding water, an aqueous solution of an alkali and

hydrogen peroxide solution to the reaction mixture while cooling it with ice water, and

13



pal | adi um chl ori de, tetrakis(triphenyl phosphine)palladiumor the |like are
preferred. It is preferred to conduct the reaction at -20 to 40C for 0.5
to 4 hours, nore preferably at -10 to 10C for 0.5 to 1.5 hours, followed
by further reaction at 20 to 30C for | to 3 hours (13) Preparation of
conpound ( 17) |V 4o epared
by subj ectﬁ S‘e%@g\%‘i‘ﬁw t&wgﬂfﬁlé i %taloli%:gépr éspon ’Ejl?ou(-&#péfex%ﬁﬂ(a??%%

hydr obor at 4 t fhe hydroboration reaction can be conduct ed, for
exanpl e, 3@@;?2;‘5%‘321&%“ on of 9-borabicyclo[3.3.1] nonane (9- BBN) or a
salt thereof to a solvent, in which the conpound (116) is contained, under

an at nosphere of an inert gas, such trogen, stirring the
resul ting tidxPraperaion pfcemsparng (h é))rmB"’ ‘g‘aé ‘SWB&"&&H leferably at 20 to 30C

for 10 to 20 hopr oRPISRYA, & Mt 680atedn an

al kali and hyd¢8§’gﬂ§%cg§32§d§v@sﬁ[:%}q ﬁwtdﬁcﬁgg}@ctlon mﬁx-,t?ure |al .

cool i ng it rd4tfidh WiE al@kRlizingdgéntlih 4 dodvenst i rring the thus-obtained mxture

at 10 to 40C for 1 to 4 hours, preferably at 20 to  30C for 1.5 3 hours.

EIleLf)S) Pr epar ati oSumblcmimnmmchayetw Wlaéﬁlwl(zst\scth? 86‘9%1‘?3(@5” Eﬂﬁeﬁ ound
can re iy n

reaction \A/Felaﬁg‘&rﬂg%‘? eﬂ‘l'ei @Jﬁé dt%"%f’ t@% agp@uéttlﬁb%gbg(:) ents ?’tr?c tde

acetone an €f106<td1107-h619 agent, Jones reagent is

preferred. ﬂ\?&ﬁ%&‘eg?% gfrjzroe tobcgnduct thesreactl on at 10 to 40C for 4 to 12

hours, nmore preferably at 20 to 30C for 6 to 10 hours. (15) Preparation of

corrpound(I19) in which R4 is u ktu b bstituyt
unsubst i t uf'ed PaeRaFRIOR GH‘}‘P"“‘%%Wn‘ﬁh‘bﬁ% %gﬂ SB%“{S‘F{S%Q g ter%é(gctl ng the
correspondi @ﬁ% 1:and a conpound represent ed by R6R7NH, in
whi ch R6 ahﬁgﬁg av%‘?ﬂe samg meani ngs as defined above, in the sane
manner as in th€opipopad did) o bé prepared bypeagting {he tEirespopding sampounsh(I @) ocess
2) SMe Nal04 GCs04 P 6 7
and a compound represented by R°R'NH, in which R” and R" have the same meanings as
defined above, in the same manner as in the preparation of the compound (1;5).

(Preparation Process 2)

Preparation of compound (Iz0) in which R? is lower alkylsulfonyl:
Compound (Iz) can be prepared by oxidizing the corresponding compound (IV)

in a solvent.

As this reaction, a reaction similar to that employed in the preparation of
compound (Ig) can be used. Alternatively, hydrogen peroxide or the like can be used as
the oxidizing agent, and acetic acid or the like can be used as the solvent. In this case, it

is preferred to conduct the reaction at 40 to 100°C for 0.5 to 6 hours, more preferably at

60 to 80°C for 2 to 4 hours.
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R4 RA (N (120) N Preparation of compound (120) in which R2 is | ower

‘al kyl'sul fonyl : Conpound (120) can be prepared by oxidizing the

correspondi ng conpound (1V) in a solvent. As this reaction, a reaction
simlar to that enployed in the preparation of conpound (19) can be used.
Alternativ drogen roxide or the |ike can be used as the oxidizin
agent, andfﬂ%@ré}zonalp&g&csgﬁft he |i ke can be used as the solvent. In this °
case, it is preferred to conduct the reaction at 40 to 100C for 0.5 to0 6
hours, nore preferably at 6§yd0 80C for 2 to 4 hours. 1 M?Preparation
Process 3) SMe PhSH Cl (or F)J,,,,,\ L~ K2C3 150C Preparation of

conpound (121) in which R phenyIHhhHophe 4 | henyl t hi o:
ed by r&f®i ng ax=eorre§popndi ig conpound (11),

Conpound (121) cakerife~p
in which RL is a hal op gr oup;, W tiT thi ophenol eNpresence of a
base in a solvent. Sui Ie‘b'ases i'?{g:ude i norgani c basegy such as

pot assi um car bonat e, sodi um®ar bondt®“and sodi um hydri dé; and organic
bases such as netal al koxides. As the solvent, DM, din® sul f oxi de,
acetone, nmethyl ethyl ketone, ot the |ike can be used. It i referred to
conduct the reaction at 50 tgl 00C for 5 to 40 hours,(I re preferably at

100 to 200C for 10 to 30 hours. (Preparation Process 4) C CHO
Preparation of compound (I;) in which R' is phenylthiophenyl and R* is phenylthio:

Compound (I;) can be prepared by reacting a corresponding compound (1), in
which R is a halophenyl group, with thiophenol in the presence of a base in a solvent.

Suitable bases include inorganic bases such as potassium carbonate, sodium
carbonate and sodium hydride; and organic bases such as metal alkoxides. As the solvent,
DMF, dimethyl sulfoxide, acetone, methyl ethyl ketone or the like can be used. It is
preferred to conduct the reaction at 50 to 300°C for 5 to 40 hours, more preferably at 100
to 200°C for 10 to 30 hours.

(Preparation Process 4)

Me SO,Me
(o)
cl Me>= cl
piperidine |
O 1
31% H,0,
CHO Me CHCly
(v) (VD) Me
(Iz3)
SMe SMe
THe O ) HNNH, « Hy0
KCN ol EtOH c
>~
DMF O 2) CHCl,
CHO 0 (BAR)
(VD Me

(m) (I22)
In the preparation process 4, compound (VII) can be prepared by reacting acetone with

the compound (V) in the presence of a base in a solvent.
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(V) M>=O Me piperidine CI SMe W KCN DM CHO (VI) O M (Vi) C In the
‘prepatation process 4, conpound (VII) can be prepared by reacting acetone
with the compound (V) in the presence of a base in a solvent. 15 Suitable
sol vents include acetone, ethanol, methanol, and m xed sol vents thereof.

Exanples of thee bRt dNEhHARIRIORel Sl EhardBPIRARM N MixEl S RRALMEBI Ne.

It is preferre e reaction wth stirring at 10 to 40C for 10

m nut es t OplarfiSIeN of thEBASR iREIGAEHiBBIdIné, @iorBbline 2AQ ditsopropdamibktleisnat i vel y, as
compound (VI1), the comrercial product available from Lancaster can al so

be used. (prefefredpacaiductthereactompwithatifringas 10 to §@iCcior 2 misutgs toy} howronpound
(122) can be prepared by reacting conpound (VI) and ¢ d (M 1) .in the
presence oMOBRPraleRably foéégr‘i‘i’ ﬂ@ MRUIES. Spie vel&oaMOHngmﬁﬁo&m%rfﬂ
e SR SRR 1) 0 S0 vent, o e
gggpngijgg (()]yl % h:ngl ﬁglrr}oogggni( }j/lel I) nc: ngleude DVF and di net hyl sul f oxi de, and
(1) Preparation of compound (I2;) in V\Llhlch R* is alkyl:
Compound (I,;) can be prepared by reacting compound (VI) and compound (VII)
in the presence of an alkali cyanide in a solvent to obtain compound (VIII), reacting
hydrazine hydrate with compound (VIII) in a solvent, and then conducting
dehydrogenation.
Suitable solvents for the reaction between compound (VI) and compound (VII)
include DMF and dimethylsulfoxide, and examples of the alkali cyanide include
potassium cyanide and sodium cyanide.
Suitable solvents for the reaction with hydrazine hydrate include ethanol and
isopropanol.
It is preferred to conduct the reaction under stirring at 50 to 100°C for 4 to 10

hours, more preferably at 70 to 90°C for 6 to 8 hours. The dehydrogenation reaction can

be conducted by air oxidation in a solvent such as chloroform.
(2) Preparation of compound (I23) in which R? is alkylsulfonyl and R* is alkyl:

Compound (I23) can be prepared by reacting a corresponding compound (I22), in

which R? is alkylthio, in a similar manner as in the preparation of compound (L)
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pot assi um cyani de and sodi um cyani de. Suitable solvents for the reaction

Wi t h ‘hydrazi ne hydrate include ethanol and isopropanol. .It is preferred
to conduct the reaction under stirring at 50 to 100C for 4 to 10 hours,
nore preferably at 70 to 90C for 6 to 8 hours. The dehydrogenati on reaction
can be co&duct et&?gy air gxi dation in a solvent such as chloroform (2)
Prepar at i off FHARNISAFA 123) in which R2 is alkylsulfonyl and R4 is al kyl:
Conpound (123) can be prepared by reagfstng a correspondi ngsggmpound (ra2yy,
in which R2 is alMbtfjiiBa,hit @ simlat_manner as in the prgpar gtH,NRHOf H,0
conmpound (120). 16 (Prgpakati on Proc 5) 8Mg SOZMe SMe ] DA EtOFHE L 1)
H2NNH2  H20 Cl acepoive ra@l SQ2 WNal8(P MECIS t, itJhOsS04

G

EtOH 20 04-C—t, 262—AccH-¢El h | +—NBzEC+
KCN / H20 o 2) }| o) a?talczet;,,],: o 2 12(2)%,:/‘13}:011
(IX) -20°C~rt, 30 min .
SO,Me SO,Me
31%H0;
AcOH
50C, 6 h
(I24) (I25) ©

(I26)
In preparation process 5, compound (IX) can be prepared by a known process (WO

9925697). Compound (X) can be obtained by adding lithium diisopropylamide (LDA) at
-20°C to a solution of compound (IX) in THF, then reacting at room temperature for 20
minutes, adding allyl iodide and then reacting them at room temperature for 30 minutes.
Compound (XI) can be prepared by oxidizing compound (X) with osmium tetraoxide,

similar to the procedure discussed earlier.

(1) Preparation of compound (J24) in which R! is halophenyl and R* is hydrogen:
Compound (I24) can be prepared by reacting compound (XI) in a similar manner

as in the preparation of compound (I22).

(2) Preparation of compound, pyridazine l-oxide, (I25) in which R! is halophenyl and R*
is hydrogen:
Compound (I5) can be prepared by reacting compound (I4) in a similar manner

as in the preparation of compound (I;2).

(3) Preparation of compound (Iz6) in which R! is halophenyl and R* is cyano:
Compound (I) can be prepared by reacting compound (Iz5) in a similar manner

as in the preparation of compound (I;3).
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THE rt, 24 h C (124) (125) CN (126) In preparation process 5, conpound
(1 X) *can be prepared by a known process (WO 9925697). Conpound (X) can be
obtai ned by adding lithiumdiisopropylamde (LDA) at -20C to a solution of
conpound (IX) in THF, then reacting at roomtenperature for 20 m nutes,

adding allyl ghg%(t%ql)%d,@ggag F6e cBfpb RN Blaif@ATHARSE ARG O 30

m nut es. Corrpo prepar dizi ng conpound

osm um t et [RAR%4EHE reacﬁbﬂ’é‘ daﬁ'befsa)afriiéﬁ ﬂ{d)ﬁtﬁmbﬂﬂ)yqjuﬁlﬁuaﬁﬁdneﬁmﬂs &mmédly
Preparati on of compound (I 24) which R is hal ophenyl and R4 is hydrogen:

Conpound ( é@gloyedin iyetlphep@aw Cbgfmrsaaclmclmgmgoh‘fimhhwtxd Jo, iftratiosy ni | ar

manner as in the pr tion of co ound ration o

conpound, B¥FACHED: "ﬁ@ﬁ% DY Cchﬁgtfa o Wﬁfy%‘lqﬁﬁ)auﬁg% Vﬁﬂ?‘é%ﬁ’é?@?toéwafu% i's
hydrogen: g%%‘aynﬂle(lht%ﬁhedﬁt@s Ry BE EW&@ f@ythé%@ﬂtrbMOEQWﬁlﬁUu mpurifiddg 1 n a
simlar manner as in preparation of conmpound (I 3) Pre aration of
conpound ( théf or can\bkeipatifi&l as d;eshesﬂ,oqsimgrvphvemdnﬂ4aurlﬁcaimmet 0@; Epﬁgﬂdtheiz 6)
can be prepared y reactin in the

pr epar at i ofa¥flse taRed@ 39 Vagg‘?yﬁeﬂﬁe(mﬁ%rlﬁ‘%&‘iaﬁtt‘%‘ésoéﬁﬂnst %ﬁ@‘@?’“&@s Wi¥hds
obt ai ned i Qol%}ﬁs ab éé?ﬂ‘geﬁﬁga‘%g I ndi vi dual reactions can be separated and

purified by purtfi thods commonly enployed in synthetic organic
chem stry, | ncl Bstarngles bfithersalt of iheipheylpyridatink compowmd of tha presaitt imentiewas hi ng,

drying, concentration, recrystallization, vario chro to hi met hods.
The i nt er mexi the bydraeljjonide, piteas, Hé‘éFOP&mlfiﬁélcﬁét)?t S“H’g H’g %%[fa’g"é‘f purifying

ot hods. e aPetitopa o Ag iR Il R SAL, P%%Sé‘?“%?lf‘ SRR
as reacti ogalg@hNRiM Salf) amihdhiys kalt, metklarmmonium salt, dlmethylammomum salt, and
trimethylammonium.

The phenylpyridazine compounds (I) and their salts according to the present
invention, have excellent inhibitory activity against interleukin-1p production, and are
useful for the prevention and treatment of diseases caused by stimulation of interleukin-
1B production. Many diseases are caused by this stimulation of interleukin-1p
production, such as immune system diseases, inflammatory diseases, ischemic diseases,
osteoporosis and ichoremia. The present compounds or salts are particularly useful as
medicines such as preventives and therapeutics for rheumatism, immunodeficiency
syndrome, arthritis, inflammatory colitis, ischemic heart diseases, ischemic
encephalopathy, ischemic nephritis, ischemic hepatitis, insulin-dependent diabetes
mellitus, arterial sclerosis, Parkinson's disease and Alzheimer’s disease, and leukemia or
as interleukin-1p production inhibitors.

Pharmaceutical compositions according to the present invention contain the
phenylpyridazine compounds (I) or its salt as an active ingredient. Any administration
route can be used for the composition, including but not limited to, oral administration by
tablets, capsules, granules, powders or syrups and parenteral administration by
intravenous injections, intramuscular injections, suppositories, inhalants, transdermal
preparations, eye drops or nasal drops. Upon formulation of pharmaceutical compositions
of these various unit dosage forms, the active ingredients can be used alone or in

combination with conventional pharmaceutically acceptable excipients, binders,
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solvents, especially as hydrates. Exanples of the salt of the
'phenyl pyri dazi ne conpound of the present invention, are the hydrochloride,
nitrate, hydrobrom de, acetate, sulfate, p-toluenesulfonate,

nmet hanesul fonate, fumarate, succinate, |actate, sodiumsalt, potassium
salt, magnesi u al t Ci HRHOREI HY , vagm sal t,

di net hyl anﬁ’ﬁﬁ?c{?ﬁ?’ ?ﬁqtégrgﬁgs, E#E%C?r@ﬁnw amm%’i dfuéa"?i?h{& %ﬁgﬂégﬁgﬁéﬁe
conpounds {drigats, PePfaines, bl aean] véhided, diltdms midéerantriers avdasiredn, have
excellent inhibitory activity against interleukin-1(3 production, and are
useful for the Phedesage oficashghanmagewtical cUmPesitioRAcerding 18 &he MFse8t i nul ati on

of interleukin- 1(3, pr,oduction. ny di.s S LS

stimul ati OHWSFU?I}”&%}SE deRsnAing %th?hals‘c’)‘ﬁu‘éflﬂﬁﬁ?‘g% S%L&éf;&%mﬁ?f g;i/ azl%md |Ins eases,
i nf | ammat opy AiSEERERL RENERT, St i9lgeRIABEprefcnRl €OBRMIOSF parenerallgadminister The
present conpounds or salts are particul’arly useful as ~nedicines such as

prevent i vesheasothpiohad speestited by e fotmulabiis ap amawntrod deotm ahoah 81 tay AP one,
arthritis, inflammatar c%l itis, jschem c heart gi s&ases, i schem ¢

encephal op#igaprefera Mé’nﬁ/'@l 050& Periday af QAg O SHYEFAPPIICES: | nsul i n- dependent

di abetes nellitus, arterial sclerosis, Parkinson's disease and Al zheiner's
di sease, and | eukem a or as interleukin-13 production inhibitors.

Phar maceut BE@AMEDESOSi ti ons according to the present invention contain the

phenyl pyri dazi ne. conpound ) .or its. salt as.ap active inagredi,ent. Any
adni ni stration Haymgegeearﬁﬁbée%ggﬁ‘ fhiy iny gpiiopy ct P ,rsq?lﬁjg'?g\ﬁﬁnnbg but not
i ted_ € 0ot als 1RGBtRrSL IALalh dhkcifb B0hRIRS WhitATH povidiaBitiPfor ponders or
syrups and ‘parenteral admnistration by 1ntravenous injections,

i nt r anus culparpoisél ¢fdllistation shiypad iateaidt stendedhabeatimiting wnlessddremaise
preparations, eye drops or nasal drops. Upon fornulation of pharmaceuti cal
conposi t i osBecifd.t hese various unit dosage forns, the active ingredients
can be used alone or in conbination with conventional pharmaceutically
accept abl e exci pients, binders, 18 extenders, disintegrators, surfactants,

| ubri cant s Exdinpltet sants, buffers, preservatives, corrigents, perfunes,
coating agents, vehicles, di|uents_ and/ orylﬁ_grri er.s a%'zdesi red. The dosage

of each phar mac&uenasaionf3ghbisérBathaxyheay g RIEYRE G e nt i nventi on
varies depending pg;d g, ARAYpHEYGY-chIBRPyriine Fr. GOMR! ERén O hibtiea pat i ent .

I n
Therapeutica, 14, 53-60 (1979)] (309.3 mg, 0.95 mmol) was dissolved in benzene (2 ml).
Tetrakis(triphenylphosphine)palladium [Pd(Ph;P)4] (90.6 mg, 0.08 mmol) and
phenylmagnesium bromide (1.0 M tetrahydrofuran solution) (1.5 ml) were then added

successively, followed by stirring at 60°C for 75 minutes. After water-methylene chloride
was added to the reaction mixture, the mixture was extracted with methylene chloride
and the organic layer was dried over anhydrous sodium sulfate. The solvent was distilled
off and the residue was then separated and purified by chromatography on a silica gel
column [silica gel (10 g), hexane/ethyl acetate (2/1)], whereby the title compound was

obtained as a pale yellow amorphous solid (129 mg, 36.9%)

'H-NMR (CDCl;) 8: 3.83(3H,5), 3.84(3H,s),
6.86(2H,d,J=9.04Hz), 6.90(2H,d,J=9.04Hz),
7.22(2H,d,J=9.04Hz), 7.45-7.55(5H,m), 7.79(1H.s),
8.15-8.20(2H,m).

IR (film) cm™: 1609,1514,1392,1252,1178.
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the case of an adult, however, it is generally preferred to orally or
‘parenterally adm nister the conpound represented by the forrmula (1) in an
anount of from about 0.01 to 1,000 ny, preferably 0. 1 to 100 ng per day
at once or in several portions. EXAMPLES Having generally described this
invention, a further understanding can be obtained by reference to certain
speci fic exanples which are provided herein for purposes of illustration
only and agganile 2i ntended to be liniting unless otherw se specified.

Exanpl e | t f 3, 4-bi s(4-meth )< 6-

5 4. Bi (4 ot hoRapimanon pt bcislbmissyrm By Reb (i upr e U oo
Th t 1 3-60 (197 0 d
penzone (2 ) SHBRPERe ORISR h%dﬁ%?g TR TR 1 00, 6

ng, 0.08 "?g&?é&lvénﬂ N, ROSRet BB ARSIAE 5 ril)TPdeastitmalioneter (400 thigp2.00 ammol)
sol ution) were thén added successivel followed by stirring at

60' C for 7and?, Awlifsorothiaphenold3 @) mge? A mamd) wmedﬁeru@ded/agccaw dellq

t t th tracted wth thI d
Lhe. or gani B Pk aLBE CHF ddoavol e rAPODG Wb ot PR FAER it c t as

distilled gx%%guré"qge IeQ{a £ GRk Fac‘(@swlttlh&{lon%?&ﬁ{ %&%eftﬂgarﬁ’@rayéﬂ \%15 d¥led over

chr omat ogr A ST Ca colum [silica ge , hexane/ et hyl
acetate (%ﬂl‘)yhrodﬁﬁ%edhﬁhysuﬂﬂa& The sadveam nas distilledefT, uhbmndwdmﬁgar@jad endel | ow

h lid (129 999 'tk NVR (CDC13 3,84(3H,
2”‘;;{’2&“3 xs?gwﬁwgmrepqa@w m—bygw@rmleérap %@ﬁlbﬁi aeﬁ&@/Hl?ﬁ% sorfeat: > )
7.45-7.55

Lot 151 TR AU ) w i o Al bl

3, 4- bi s( 4- eElbRdsNPdRhY ther-hexate Ovlidrely abdrtasy heddies)weye pbtained €219.7 mg,

3, 4- Bi s(4- et hoxyphenyl ) -6-chl oroByrldazi ne (440 ng, 1.35 mmol) was
di ssol ved BR4%) itmnwntf bi2Rrli 3#8°¢-5 n). Pot assi um carbonate (400 ny,

2.90 mml) 1y MR (CDCly) 5: 3.80(3H,s), 3.81(3H,5),
6.80(2H,d,)=8.79Hz), 6.83(2H,d,J=8.79Hz),
6.95-7.02(3H,m), 7.08(2H,d,}=8.79Hz),
7.36(2H,d,J=8.79Hz),
7.70(1H,ddd,J=1.71,6.35,8.79Hz).

IR (KBr) cm™: 1608,1509,1487,1387,1297,1251,1178.

Example 3

Preparation of 3,4-bis(4-methoxyphenyl)-6-(phenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (160 mg, 0.490 mmol) and phenol were reacted as starting materials at
120°C for 22 hours and post-treatment was then conducted, whereby the title compound
was obtained as colorless needles (133.1 mg, 70.7%). Melting point: 198.8-199.5°C

(ethyl acetate-hexane).

'H-NMR (CDCl) 8: 3.81(3H,s), 3.83(3H.s),
6.81(2H,d,J=9.04Hz), 6.85(2H,d J=8.79Hz),
7.09(1H,s), 7.15(2H,d,J=8.79Hz), 7.21-7.31(3H,m),
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and 2, 4-di fl uorot hi ophenol (300 ng, 2.05 nmml) were then added
‘successively, followed by stirring at 80C for 7 hours. The reaction

m xture was concentrated under reduced pressure, the residue was extracted
with chloroform and the organic Iayer was dried over anhydrous sodi um

sul fate. The so S AiSiy he resi due was separated and
purified by pretég%ﬁ_?ﬁlﬁé)rz %& ography on a silica gel

[ devel opi nr gEBMRM™: 16@8331@1291'489“)4'193391 a3,(A86M174. and the resulting
crystals were recrystalli zed from chl orof or mdi et hyl et her-hexane, whereby
col orl ess needl es were obtained (219.7 ng, 37.4% . Melting point:
112.0-113.Q0C. ' H NWVR (CDC13) b: 3.80(3H,s), 3.81(3H5s),

6. 80( 2H, d, Exampled,) 6. 83(2H, d, J=8. 79Hz), 6. 95-7. 02( 3H, M),

7. 08(2H d,J=8.7 io)pyridazine

H, ddd, J=1. 71, 6. gg&%’ali'g’z ?%Bdl;l"’(?l?ﬂaaﬁo"?%myl) -6-pheHy Rhiopy

1608, 1509, 1487 kﬁﬁﬁnﬁﬁﬁﬁmaﬁﬂ&hSMEmﬂna@HdalsﬂFm@b@ryahﬂmh)6f

o e ks PO RSy 3Bt hfner oo 11
nmol ) and B{ya{},%s %Qﬁb@"sé fgﬁ%trﬁgr uiﬁoe A frb Qe B A théd &rﬁhcte&%ré@ﬁh@ﬁtl@our S

and post-trea on d, whereby the title conpound was

obt ai ned agompbd wasobifinet & c(olé}&sicnygtallﬁﬁ pBW;ler (5518t ihggl 20Biont :
198. 8-199.5C (ethyl acetate-hexane). 'H NVR (CDC13) 6: 3.81(3H,s),
3. 83( 3H, 5) MelBugpqinti136.9197RiCyhlomfasr-digthyl sthe 79Hz) | 7.09(1 H, ),

7.15(2H,d, 4 7.34(2H, d, J=9. 04Hz) ,
7.35-7. 46(2%%54?{%?]@8%% @ﬁ?ﬁgigﬁ({%{g 1489, 1419, 1397, 1251, 1216, 1174.
Exanple 4 Pr epalgagtokmdqf=339ﬁzp|6sd1@mtjhgwghgnyl ) - 6- (phenyl t hi o) pyri dazi ne
In a simlar manner as in Exanple 3, 4- bi s(4- nmet hoxyphenyl ) - 6-
7.00(2H,d,J=8.79Hz), 7. 02(1H s),
7.34(2H,d,J=8.79Hz), 7.42-7.46(3H,m),
7.65-7.69(2H,m).

IR (KBr) cm™: 1607,1508,1387,1219,1174.

Example 5

Preparation of 3,4-bis(4-methoxyphenyl)-6-(2,3-difluorophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (180 mg, 0.551 mmol) and 2,3-difluorophenol were reacted as starting
materials at 150°C for 19 hours and post-treatment was then conducted, whereby the title
compound was obtained as a colorless crystalline powder (208.3 mg, 90.0%).
Melting point: 157.5-159.0°C (chloroform-hexane).
'H-NMR (CDCl;) &: 3.80(3H,s), 3.83(3H,s),

6.81(2H,d,J=8.79Hz), 6.88(2H,d,]=8.79Hz),

7.07-7.17(3H,m), 7.18(1H,d,J=8.79Hz), 7.22(1H,s),

7.34(2H,d,J=8.79Hz).
IR (KBr) cm™: 1609,1513,1478 1420,1396,1372,1295,1251, 1201,1176.

Example 6
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chl oropyridazine (352.5 ng, 1.08 mmol) and thi ophenol were reacted as
'starting materials at 100C for 7 hours and post-treatnent was then
conducted, whereby the title conpound was obtai ned as a col orl ess
crystalline powder (55.8 ng, 12.9%. Melting point: 176.9-177.8C

(chl or of di h

. 80(2H, orm & eplleafADGH 410idth MEhG SRS @0 BTty bhongdoliedie ) |
s), 7.34(2H, A :

cm 1. 1607, (1508“‘1%%‘3‘"3*{‘?"13{%%&?% b aipisca ?“‘ﬂ&’@pm’@m m. 1R (KBr)

Pr epar
3, 4- bi s(4- dﬂommmm(aﬂo g1g 0633 mmol Igwpb‘é(ﬁlieﬁ%actqdr?Séta&mﬁ | ar

o0 sas WASFASERA20 CafoR %Paw%aﬂgﬂw ﬂaﬁﬁ%’?réai*{encf°§§“°§d3%?*‘ﬁg9 flelfilel 12D
at 150C foEorﬁ& 8%&0%%& ta&I&ﬁ&@&p&al\rﬁépbaw(@%%529%)\/\*1& eby the

title conpo was obtaln colorless crystalline pomder (208. 3 ny,

90. 09 . NEMdltﬂ%g;mmtan 152259(1@%1(&91 c(thérl-mm'ia)rmhexane) ' H NMR (CDC13) 6:
3. 80(3H, s) 2H, d, J=8. 79Hz), 6. 88(2H, d, J=8. 79Hz),
7.07-7.17 éHNMR(VJDLB()ls &8@( s),wﬁ&%Hsﬁ 22(1 Hs), 7.34(2H,d,J=8. 79Hz).

| R (KBr) cm_ 1838(ﬂf%§£§§3ﬁ2)1g%9(2¥§8@__g,;gﬁz)lz95 1251, 1201,1176. Exanple 6

21 Preparation

3, 4- bi s(4- net hog)ggh;equ,(hphﬁ) (721,7@Hiaf]4=slogﬂﬂj‘ler19(<u-l pyridazine In a simlar
manner as i n Exanple s(4- et hoxyphenyl ) -6 chl oropyri dazi ne (200

m{:;, 12021%% mol )7éadH2mjﬂ. 7@ﬁ3Klld,ero§58HG) were reacted as starting materials
a 0 our.g en conducted, whereby th
title mi)%bggr d%?g’llg@g ?é’@gégﬁgé Ilﬁe@sgltﬁyst al i ﬁg Sowderezi:% m;

52.5%. I\/EI ting point: 141.7-142.5C (diethyl ether-hexane).

Example 7

Preparation of 3,4-bis(4-methoxyphenyl)-6-(2,5-difluorophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (200 mg, 0.613 mmol) and 2,5-difluorophenol were reacted as starting
materials at 150°C for 24 hours and post-treatment was then conducted, whereby the title
compound was obtained as a colorless crystalline powder (235.5 mg, 91.5%). Melting
point: 174.4-175.2°C (chloroform-hexane).
'H-NMR (CDCl3) 6 : 3.80(3H,s), 3.83(3H,s),

6.81(2H,d,J=8.79Hz), 6.87(2H,d,J=8.79Hz),

6.94(1H,m), 7.09-7.17(2H,m), 7.18(2H,d,J=8.79Hz),

7.20(1H,s), 7.34(2H,d,J=8.79Hz).
IR (KBr) cm™: 1608,1507,1419,1398,1372,1301,1250,1209, 1173.

Example 8

Preparation of 3,4-bis(4-methoxyphenyl)-6-(2,6-difluorophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (200 mg, 0.613 mmol) and 2,6-difluorophenol were reacted as starting

materials at 150°C for 72 hours and post-treatment was then conducted, whereby the title

compound was obtained as a colorless crystalline powder (101.0 mg, 39.3%).
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"H-NWR (CDC13) 6: 3.80(3H,s), 3.83(3H,s), 6.80(2H,d, J=8. 79Hz),

‘6. 87(2H,d, J=8. 79Hz), 6.90-7.02(2H, m, 7.17(2H,d, J=8.79Hz), 7.19(1 H, s)
7.32(1H, m, 7.33 (2Hd,J=8.79Hz). IR (KBr) cm1: ’
1610, 1506, 1395, 1299, 1249, 1208, 1179. Exanple 7 Preparati on of

3, 4- bi s( 4- ret hoxyphenyl ) - ' r i dazi i i
manngr as %}tﬁgéﬁ&q%%\%&%ﬁﬁ% @Pﬁir%’#ﬁg&gp %Iyg p%rl cﬁlzi)pgpylrind:zishtran I(g(r)o
nmg, 0.613 Wgﬁ&ﬁ@éo@g%§'.'8N3‘I'E§)99-99(f3<?1,8)¥\’ere reacted as starting materials

at 150C for ours post-treatment was then conducted, whereby the
title conpounds.8a@Hhi=8. 7dz)a6 87 2tud.58. B3z)crystal | i ne powder (235.5 ny,

91.5% . Melting oint: 174 4-17 C.(chl orof orm hexane). 'H NMR ( CDCl X
3.80(3H,s), 3.8§-P§@,}5‘){=7'15€.ﬁﬁ’7%@ﬁ51—)’8. 79Hz), 6.87(2H d) = e oall
3 he. ( ), (2H,d, J=8. 79Hz), 6.94(1
7 3402 0, I6, (OO PR P Epfates, TR T 2001 B9,

%628b15(()z, 143%1.39%&8!;12813?1).1250; 1209, 1173. Exanple 8 Preparation of

, 4- bi s(4- met hoxyphen -6-(2,6-difl e Y, ri.dgzine In a sinmla
manner as [R(ERarep é1593,3-’,’kﬁeH9§(1%-7§é3§‘£%4§h@??§ﬂ%2%—f1?31 or opyri dazi ne (260
ng, 0.613 mmol) and 2, 6-di fluorophenol were reacted as starting materials

at 150C for 72 hours and post-treatnment was then conducted, whereby the
title compeafglewas obtained as a colorless crystalline powder (101.0 ng,

39.39. 22 . int: 204.7-206. 4C '
8: 3.80(3H,s), IB?%@%%LS@; 3,4@%(6(12119%%9%%&2%%@”‘5’% a?‘gg,‘@l&@i%%ws (eL3)

(7'2&')’8!2“3 L ;gHﬁnH% Vimifar H36AL aDin ExdmpiR025lathid @ indRbpherfy 126 1H. ), 7. 33

chloropyridazine (150 mg, 0.459 mmol) and 3,4-difluorophenol were reacted as starting

materials at 150°C for 14 hours and post-treatment was then conducted, whereby the title
compound was obtained as a pale yellow amorphous solid (190.2 mg, 99.1%).
'H-NMR (CDCl,) &: 3.81(3H,s), 3.83(3H,9),
6.81(2H,d,J=8.79Hz), 6.86(2H,d,]=8.79Hz2),
7.05(1H,m), 7.11-7.23(5H,m), 7.33(2H,d,J=8.79Hz).
IR (KBr) cm™: 1610,1587,1574,1506,1419,1394,1373,1298, 1251,1209,1179.

Example 10
Preparation of 3,4-bis(4-methoxyphenyl)-6-(3,5-diﬂuorophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (250 mg, 0.766 mmol) and 3,5-difluorophenol were reacted as starting
materials at 150°C for 6 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless needles (315.0 mg, 98.0%).

Melting point: 135.1-137.5°C (ethyl acetate-diethyl ether-hexane).
'H-NMR (CDCl;) &: 3.81(3H,s), 3.83(3H,s),

6.70(1H,tt,J=1.20,9.03Hz), 6.80-6.90(6H,m),

7.15(1H,s), 7.16(2H,d,J=8.79Hz),

7.35(2H,d,J=8.79Hz).

IR (KBr) cm™: 1609,1514,1466,1394,1373,1253,1212,1182.
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IR (KBr) cnil: 1609, 1513, 1499, 1479, 1394, 1295, 1251, 1221, 1178. Exanple 9
‘Preparation of 3,4-bis(4-nmethoxyphenyl)-6-(3,4-difluorophenoxy)pyridazi ne
In a simlar manner as in Exanple 2, 3,4-bis(4-nmethoxyphenyl)-6-

chl oropyri dazine (150 ng, 0.459 mmol) and 3, 4-difl uorophenol were reacted
as starting materials at 150C for 14 hours and post-treatnent was then
conducted, whereby the title conpound was obtained as a pale yell ow

anor phous gdhele@3190.2 ng, 99.1 9% . "H NWR (CDC13) 6: 3.81(3H,s),
3.83(3H,s), ©. 2H, d, J=8. 79Hz), 6.86(2H,d, J=8. 79Hz), 7.05(1H m,

7.11- 7. 23( 5H, n) PreparaBomef 34-bisd-norhoxypheryrB3,3.8:01 :

1610,1587,1573,1506,14 9,1%94,1373,1298, 1251, 1209, 1179. Exanple 10

Pr epar at i otftafluerophenoxy)py yphenyl ) - 6- (3, 5- di f | uor ophenoxy) pyri dazi ne
In asimlar ma : hAnkef 243 Bisd(4ieth Heyere- ) - 6-
chloropyridazingﬂf%gg h{ 0.%%%4%%§??g§h% 3,%-diflﬁg?ophenol wer e reacted
as starti nghlofopyrdizines(280 mb50613 armdl) hudi2 3, 5sntetpBuerophengl wererested ahen
conducted, whereby the title npound was obtai ned a s_need| es

| |
(315.0 g, Stowingamaterals o5 136 Spk hopasand post TegsmeRt s thep eqraueted, whgrehy

e 0 s b i DA Rl o v, 750,

7. 16(2H, d, 35indOpnt: 172,53 78.56Chékade)d. 79Hz) . IR (KBr) cml: _
1609, 1514, 1466, 1394, 1373, 1253, 1212, 1182. 23 Exanple 11 Preparati on of

3, 4- bi s( 4- NE<NMRy(@DCly) &: 3681(3H.3), 3,8 (H8L r af | uor ophenoxy) pyridazine In a

simlar manner 3s_i a 2, - Qi.sf 4-et hoxyphenyl ) - 6-

chl oropyri dazi ngﬁéﬁb%méﬁaém’a»‘aﬁ%% 5,6-tetrafl uorophenol were

reacted as st a"7td3gﬂ{ g%k?foisalbinﬁz) B AI=829meyr s and post-treatnment was
whereby T ’ ’

t hen conduct ed,
7.31(1H,s) 7.34(2H,d,J=8.79Hz).

IR (KBr) cm™: 1610,1526,1515,1484,1393,1264,1250,1203, 1181.

Example 12

Preparation of 3,4-bis(4-methoxyphenyl)-6(2,3,4,5,6-
pentafluorophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (200 mg, 0.613 mmol) and 2, 3, 4, 5,6-pentafluorophenol were reacted
as starting materials at 150°C for 24 hours and post-treatment was then conducted,

" whereby the title compound was obtained as a colorless amorphous solid (175.6 mg,

60.5%).
'H-NMR (CDCl;) &: 3.81(3H,s), 3.84(3H,s),

6.82(2H,d,J=8.79Hz), 6.88(2H,d,]=8.79Hz),

7.19(2H,d,J=8.79Hz), 7.31(1H,s),

7.33(2H,d,J=8.79Hz).
IR (film) cm™: 1610,1520,1472,1395,1371,1298,1253, 1205,1180.

Example 13
Preparation of 3,4-bis(4-methoxyphenyl)-6-(2,4-dichlorophenoxy)pyridazine
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the title conpound was obtained as a col orl ess crystalll ne powder (105.7
‘g, 37.8%. Melting point: 172.5-174.5C (hexane). 'H NWR (CDC13) 8:
3.81(3H,s), 3.84(3H,s), 6.82(2H,d,J=8.79Hz), 6.88(2H, d 8.79Hz), 7.03(1
H,tt,(J=7.08, 10. 01 Hz) 7.19(2H,d, J=8. 79Hz), 7.31(1 H, s)

7.34(2H,d, J=8.7 Yac GRS ey P26 1264, 1250, 1203,
1181. Exanpl e 1§‘H‘Qr Aty @rasﬁﬂgx%&@ég(%ﬁﬁs{(ﬁﬁhézégﬁl) 6622 3,4.5, 6-

pent af | uor gnbrpoNIAAN (190 &igh6.495 nénsl) ahd 24-dichinepham! werdbeacted as gamng
3, 4- bi s(4- et hoxyphenyl} 6- chl oropyri dazine (200 ng, 0.613

ﬁou?SGaggnmtTm?r@@?@% orﬂém?ﬁ@adme@tgmgnmta\‘a@ﬂhﬂg condegted e YI‘% ?@f or 24
oS rea
sas ohtal nEl by st 2 SIAST BV LEPE roy G SRE MER B © AR
: 3
6. 83( 2H . B&é&%ﬁ‘z‘%‘émﬁ 13?34 Ué&)J’ylsac%%&%%gsi(? LgsH)Z ) s s

(2H, d, J=8. T9IMMR ity d:ms ms,.’B%B 5R0, 1472, 1395, 1371, 1298, 1253,
1205, 1180. Exanpl@lSDPre e(l)fat ) Q3H,)Z

?ra4 bi s(4- net Egﬁ;ﬂ@hﬂ'hglﬂfs 9d2), @ H(%ﬂdr&ﬂﬂgﬁbxy) pyridazine 24 In a sinilar
nner as in hi d
mg, 0.495 mol )a}gﬁ@gﬂ—g@ﬁbjo?g@ﬁﬁfaqg\?\é%ﬂéa ng ;s g'[ glro%llrlngazhg?eﬁ |1551?s

at 150C for 15 hga(z,andsnomk), Urﬁ@I}ﬂTBIJEIW@Hz) hen conduct ed, whereby the
title conmpound was obtai ned as a col orless crystalline powder (195.5 nyg,
93.99% . MelRi(KBrymn 11608351 214501496, 138¢4372, é%%{b%é HdRane). ' H NVR (CDC13)
S: 3.80(3H,s), 3.83(3H,s), 6.80(2H, d J 8 79Hz), 6.87(2H, d J=8. 79Hz) ,

Example 14

Preparation of 3,4-bis(4-methoxyphenyl)-6-(3,4,5-trichlorophenylthio)pyridazine

In a similar manner as in Example 2,3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (200 mg, 0.613 mmol) and 3,4,5-trichlorothiophenol [Ger. Offen. DE
2515699 19751023 (Dow Chemical Co., U.S.A.)] were reacted as starting materials at
100°C for 72 hours and post-treatment was then conducted, whereby the title compound
was obtained as a colorless amorphous solid (125.3 mg, 40.6%)
'H-NMR (CDCl,) &: 3.79(3H,s), 3.81(3H,s),

6.81(2H,d,J=8.79Hz), 6.84(2H,d,J]=8.79Hz),

7.10(2H,d,J=8.79Hz), 7.27(1H,s),

7.36(2H,d,J=8.79Hz), 7.68(2H,s).
IR (film) cm™: 1608,1510,1385,1298,1252,1179.

Example 15

Preparation of 3,4-bis(4-methoxyphenyl)-6-(4-methoxyphenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (150 mg, 0.495 mmol) and 4-methoxyphenol were reacted as starting
materials at 150°C for 24 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless prisms (180.1 mg, 94.7%).

Melting point: 146.7-148.2°C (ethyl acetate-diethyl ether-hexane).
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7.18(2H,d, J=8. 79Hz), 7.20(1H,s), 7.29-7.33(2H,n), 7.34(2H,d, J=8.79Hz),
*7.51¢1 H d,J=1.71 Hz). IR (KBr) cmil:

1608, 1513, 1473, 1420, 1394, 1372, 1255, 1231, 1179. Exanpl e 14 Preparation of
3, 4- bi s(4- nmet hoxyphenyl )-6-(3,4,5-trichl orophenylthio)pyridazine 1In a

T A TSR B g B SRR T ) Oy o g e e

19751023 (Dow ChQpi%pd 1<¥p3HY, E85H,d 189 63HHact ed as starting material s at
100C for 72 hoursagnd ‘post - t%Latﬁ%nt Was thgﬁ conducted, whereby the title

Cﬂ”ﬁﬁ,‘é”?ﬁ?,) ogga(md,k&om::)ovosmhs) anor phous solid (125 3 ny, 40.6%

3H, s S 81(2H, d, J=8. 79Hz
g ggggH g J=8. 7§|1|§§2Hd$*9_6%éﬂ &23&? §Fé93Hg) 27(1H, s), )

H,d, J=8.7 ). IR(film cmi:

1608, 1510, 1385, ?gggﬂﬁggﬁ§§%355 Exanpl e 15 Preparation of
3, 4-bi s(4- IIE(Ithéﬂ’ﬂbnﬁl()iﬁ}z(,mmtﬂtiﬁé)mﬁﬂ}éhmgyl)&ﬂyr| dazine In a sinilar
manner as in Exanple 2, 3,4-bis(4-methoxyphenyl)-6- chloropyridazine (150
ng, 0.495 mmol) and 4- net hoxyphenol were reacted as starting materials at

150C for 24_hours .and post-treatnment was then conducted, whereby the title
conpound vééi%ﬁl[g;iéned as colorless prisns (180.1 ng, 94.7% . Melting point:

146. 7- 148. 2C ( epyphratiofonb @=uli(@trithosiph Bnit)ophlio €DC13) 6:
3.80(3H's), 3.82(3H ). 3 83(3(H'2?t o) ggﬁigg*d ophfioky)pyhddeif )

6. 85( 2H, d, J=9. 0Bt yimilag ngupperasdn Exgnglgﬂzf 4- ms(égpq_thp@)pher)lyl) 6-
i ZTe‘ioJal%ao%?’%na@é%@%a&%’ el 3oL e eacied i sifding | R (B0
materials at 150°C for 17 hours and post-treatment was then conducted, whereby the title
compound was obtained as pale yellow prisms (140.4 mg, 99.9%).
Melting point: 172.2-174.0°C (ethyl acetate-diethyl ether-hexane).
'H-NMR (CDCl5) & 3.81(3H,s), 3.84(3H,s),
6.82(2H,d,}=8.79Hz), 6.89(2H.d,]=8.79Hz),
7.18(2H,d,J=8.79Hz), 7.21(1H,s),
7.34(2H,d,J=8.79Hz), 7.60(IH,dd,J=7.82,8.30Hz),
7.67(1H,ddd,J=1.22,2.20,8.30Hz),
8.12(1H,ddd,J=1.22,1.95,7.82Hz),
8.17(1H,dd,J=1.95,2.20Hz).
IR (KBr) em™: 1610,1528,1514,1395 1347,1253,1227,1178.

Example 17
Preparation of 3,4-bis(4-methoxyphenyl)-6-(4-nitrophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (150 mg, 0.495 mmol) and 4-nitrophenol were reacted as starting
materials at 150°C for 15 hours and post-treatment was then conducted, whereby the title
compound was obtained as a pale yellow crystalline powder (146.1 mg, 74.1%).

Melting point: 197.7-201.1°C (ethyl acetate-hexane).
'H-NMR (CDCl;) &: 3.81(3H,s), 3.83(3H,s),
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Preparation of 3,4-bis(4-nmethoxyphenyl)-6-(3-nitrophenoxy)pyridazine In a
'siml-ar manner as in Exanple 2, 3,4-bis(4-nethoxyphenyl)-6-

chl oropyridazine (106.9 ng, 0.327 nmmol) and 3-nitrophenol were reacted as
starting materials at 150C for 17 hours and post-treatnent was then

conduct ed, wher 1 1 bt ai ned as pal e yell i

(GéLﬁgr4hg§ 9? ﬁ/gy(zﬁeqe{fn%d}%%@%%}if@ﬁoc (et hyl a(F:)et at g-di (Ca)}tNhSIrI >
- ane g:@m 3H 3.84

6. 82(2H, d, J=8. 79Hz Mg 89( 2H, dJ:Q‘,@]—&).,( 255};5 18(2|(—ISS 3)8 79Hz), 7.21(1

n sz 3 3 24(2 §H2d7 39(8H7®FE&Z9M)581)(;%(%H431 8.30Hz), 7.67(1
, H, ddd, J=1. 22, 1. 95, 7. 82Hz
8. 17(1H, dd, J=1. é&éfé@ﬁ%@% (KBr) cml: 1610, 1528, 1514, 13395
1347, 1253, rrjﬂze@%}aé% 8. 1@7@%68615%1?15%lwmt34£5r12961250 1181.

3, 4- bi s(4- yp enyly-6-{4-ni trophenoxyﬁ pyridazine 1In a simlar manner
as in Exanple 2, 3,4-bis(4-nmethoxyphenyl)-6- chloropyridazine (150 ng,
0. 495 mml% and 4- nltrophenol wer e react ed as starting materials at 150C
for 15 ho ost-treatnment was then conducted, whereby the title

conpound was o
oS el BRI RSty B LismRangptddel T,

g cgg%% g 388%19%3131)1;1% Blgg&.rﬁ'LaH;mExanﬂﬂeB , Ba-{ods-anelhaxypheny))-6-
7.19(2H, d, glﬂeropwéezinedlb@vlfsrp Egn?igiFé‘f ECY%“’?E?“?&W&‘}‘% reaetethas Sarting (kar )

cril: 1675, 16081900205 1485 348 pA2SRa A v U coRRAR ArdAoiRARI | o

of 3, 4- bIS 3 phen anophenoxy) pyri dazi ne
compound was obtained as a pale yellow amorphous solid (121.4 mg, 88.1%).

Melting point: 197.7-201.1°C (ethyl acetate-hexane).

TH-NMR (CDCl;) &: 3.81(3H,s), 3.84(3H,s),
6.82(2H,d,J=8.79Hz), 6.88(2H,d,J=8.79Hz),
7.19(2H,d,J=8.79Hz), 7.29(1H,s),
7.34(2H,d,]=8.79Hz),
7.35(1H,ddd,J=1.71 7.51,8.79Hz),
7.54(1H,dd,J=0.98,8.79Hz),
7.67(1H,ddd,J=1.22,7.51,8.79H2),
7.73(1H,dd,J=1.22,7.32Hz).

IR (KBr) em™: 3233,1609,1514,1486,1395,1252,1235,1179.

Example 19

Preparation of 3,4-bis(4-methoxyphenyl)-6-(3 -cyanophenoxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (175 mg, 0.536 mmol) and 3-cyanophenol were reacted as starting
materials at 150°C for 19 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless prisms (165 mg, 75.2%).

Melting point: 169.9-172.7°C (ethyl acetate-diethyl ether-hexane).
'H-NMR (CDCl,) &: 3.81(3H,s), 3.83(3H,s),
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In a simlar manner as in Exanple 2, 3, 4-bis(4-nethoxyphenyl)-6-

'chl oropyri dazine (110 ng, 0.337 mmol) and 2-cyanophenol were reacted as
starting materials at 150C for 24 hours and post-treatnment was then
conducted, whereby the title conpound was obtained as a pale yellow

h lid 4 .19 14 int: 197.7-201.1 C t hyl
arorphove <ol 6 Iah yPradl il agpe) 197, 2003 © ety
6. 82(2H, d, J=8. 7?W@H’@J§§§%)d7jg?HZ§HZ) , 7.19(2H,d,J=8.79Hz), 7.29(1

35

H's), 7.34(2H d,J=8.79Hz), '7.35(1 H ddd,J=1.71 7.51, 8. 79Hz),
7. 54( 1H, dd, J=0. D84(281,3,3+& J9Hz), B320.4A(éldan)i=1. 22, 7. 51, 8. 79Hz), 7. 73(1

Exggpﬁgllsgﬁ@sggll 8#5%$&%r,1)518%91,31»353%12’].4%(,)1917§514 1486, 1395, 1252, 1235, 1179.

3, 4- bi s(4- nmet hoxyphenyl ) - 6- ( 3- cyanophenoxy) pyri dazine 1In a simlar manner
as in Exanmple 2, 3,4-bis(4-nethoxyphenyl)-6- chloropyridazine (175 ny,
0. 536 mol Exatiple20cyanophenol were reacted as starting materials at 150C

for 19 hours and post-treatnent was then co cted,, whereby.the title
conpound was obP&PﬁT@HO%§f%,6'rttbfi(ﬂé%"éh%ypgﬁﬁ’?)(gg%w@?ﬂﬁ‘%%pyxﬂ?&‘% ng point:

169. 9-172. 7C (ethyl. _di es zhexar ' R (CDC13) 6:
3.81(3H s), 3. 8&%@@@?@&%‘%@%&%&5%@3’? ja?’%ta}.l%nggéH, "J=8. 79Hz) ,

7. 17( 2H, d, dm8ropPHidazine’(156 tilg, Bl4SY mntol} 444 cganbpBertd Me)e redctb@asstaitiodH, m) . | R
(KBr) cm 1. 2236, 1608, 1514, 1391, 1255, 1242, 1179. Exanpl e 20 Preparation of

3, 4- bi s( 4- matemioleyay h 0%E ford 3 hoursyand @pﬁéf?@i@%rﬁméﬂ&mggduqt% avherety the fanner
as in Exanple 2inauas el J8 PR yeie ot daifine powder (108.0 mg, 57.5%).

Melting point: 167.3-170.5°C (ethyl acetate-hexane).
'H-NMR (CDCl) 8: 3.81(3H,s), 3.83(3H,9),

6.83(2H,d,J=8.79Hz), 6.89(2H,d,]=8.79Hz),

7.17(2H,d,J=8.79Hz), 7.19(1H,s),

7.35(2H,d,J=8.79Hz), 7.42(2H,d,]=8.55Hz),

7.73(2H,d,)=8.55Hz).
IR (KBr) cm™: 2228,1608,1584,1513,1501,1421,1394,1372, 1298,1254,1224,1177.
Example 21

Preparation of 3,4-bis(4-methoxyphenyl)-6-(4-pyridyloxy)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (200 mg, 0.613 mmol) and 4-hydroxypyridine were reacted as starting
materials at 150°C for 22 hours and post-treatment was then conducted, whereby the title
compound was obtained as a pale yellow crystalline powder (201.6 mg, 85.2%).
Melting point: 186.8-188.8°C (hexane).
'H-NMR (CDCly) &: 3.84(3H,s), 3.85(3H,s),

6.58(2H,d,J=8.06Hz), 6.87(2H,d,J=8.79Hz),

6.90(2H,d,J=8.79Hz), 7.20(2H,d,J=8.79Hz),

7.42(2H,d,J=8.79Hz), 7.49(1H,s),

8.31(2H,d,J=8.06Hz).
IR (KBr) cm™: 1637,1609,1567,1514,1254,1190.
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chl oropyridazine (150 ng, 0.459 mmol) and 4-cyanophenol were reacted as
'starting nmaterials at 150C for 13 hours and post-treatnent was then
conducted, whereby the title conpound was obtained as a pale yellow
crystalline powder (108.0 ng, 57.5%. Melting point: 167.3-170.5C (et hyl
acet at e-hexane). "H NWR (CDC13) 8: 3.81(3H,s), 3.83(3H,s),

6. 83(2H,d, J=8. 79Hz), 6.89(2H,d,J=8.79Hz), 7.17(2H,d,J=8.79Hz), 7.19(1
Hs), 7. 3@&@1@2;:8. 79Hz), 7.42(2H,d,J=8.55Hz), 7.73 (2H,d,J=8.5 5 Hz).
IR (KBr) cni: , 1608, 1584, 1513, 1501, 1421, 1394, 1372, 1298, 1254, 1224, 1177.
Exanpl e 21 Pr epRreparation of 6-chloro-3-(4-methoxyphenyl)-4-(4-pyridyl)pyridazine

3, 4- bi s(4-met ho henyl ) - 6-(4: pyrjidyl.ox [ I ,id gr manner as
n el e 2, sPopheRs retEdr G R Rk BT ey e 6Py 0. 61
mrol ) and ﬁig -%Wﬂéﬁlﬁ-@%n\éﬁ‘m bHeESHHFTI(R00 11818 inR@I), FalosvedalyStiaingldi0C f or
22 hours a eat nent was then conducted, whereby the title conpound
was obt ai ngePCaford hoat. &hgetdction ariymteawss spaceroratisrundeoedacedpressareoand  Mel ting
poi nt: 186.8-188.8C (hexane). 'HN CDC13) 8: 3.84(3H 3, 85(3H, s

6. 58( 2H, d, YaBr pesagd dé?ﬁﬂf?ﬂﬁ%ﬁ-f%?%,mlx _r%veﬁﬁr,ﬂaecgeﬁa‘ivfﬂékﬁ*y{ fbatd ! ©)-
7.20(2H, d, 3¢ Hz) 4 = : : i

8. 31(2H. d. jlggpé%%)l;ayef éaf ﬁ%rgt%_édg‘r’#h Sisa E, 513685?&1{%%87,1}1 Eﬂgﬁf pofassium garbonate,

Examﬂ e Zgalg ﬂrﬁﬁﬂlﬁh klﬁ&ri] Offerlailhydrous sodium sulfate. The extract was concentrated under

- chl or o- 3- (4- net hoxyphen -4-(4-pyridyl)pyridazine Phasphorus

oxychl or i deedagegbprasspre g tg%itfétﬂ*“? ovaesv&taﬁt?@%rwm Fhacstate-di thyletber,
pyridyl)-2H; i dazin-3-9 . . . wed b
stirring at‘”he%&gkfe&tpelcohmé’{}?l?é %@ggéglg?i%ﬁglﬁiyg?ou\?gnméggﬁlgﬁ%{eﬁr’] ?%18 {e‘!élpundery
reduced prghdH Was BID-1809€T (2g8Sg, 0dRE). t 0o the residue. The resulting

m xture was extracted with ethyl acetate.
'H-NMR (CDCl) &: 3.82(3H,s), 6.85(2H,d,J=8.55Hz),

7.15(2H,d,J=6.10Hz), 7.33(2H,d=8.55Hz),
7.49(1H,s), 8.64(2H,d,J=6.10Hz).
IR (KBr) cm™: 1608,1579,1562,1520,1387,1254,1182.

Example 23
Preparation of 6-(2,4-difluorophenoxy)-3-(4-methoxyphenyl)-4-(4-

pyridyl)pyridazine

In a similar manner as in Example 2, 6-chloro-3-(4-methoxyphenyl)-4-(4-
pyridyl)pyridazine (150 mg, 0.504 mmol) and 2,4-difluorophenol were reacted as starting
materials at 150°C for 25 hours and post-treatment was then conducted, whereby the title
compound was obtained as a pale yellow amorphous solid (157.0 mg, 79.6%).
'H-NMR (CDCls) &: 3.80(3H,s), 6.81(2H,d,}=8.78Hz),

6.91-7.03(2H,m), 7.18(2H,d,J=6.11Hz), 7.24(1H,s),

7.28(2H,d,J=8.78Hz), 7.29(1H,m),

8.64(2H,d,J=6.11Hz).
IR (film) cm-1: 1610,1586,1506,1399,1374,1250,1212, 1178.

Example 24
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The organic | ayer was washed with a saturated aqueous solution of potassium
‘carbohate, and was then dried over anhydrous sodium sul fate. The extract
was concentrated under reduced pressure and the residue was crystallized
fromethyl acetate-diethyl ether, whereby the title conpound was obtai ned

as pale yell owprli t he. L1eh_hal . dfne2- 188. 9C (2.88 g,
90.0% . ' H NMR Il(p‘v s’ﬁ%“@% g’ﬁé‘tﬁ’(%g‘ ?ﬁ?‘“ﬁs‘?@%&‘%ﬂf“ﬁ?&ﬁﬁ’?&‘m ,62 ( °
7. 15(2H, d, J=6. 1Q{#zMethox3Blet)5-BhdnyH2 M -pyridazif{3Llord, [3YO 98266072 k2.86 §~56A0Hz) .
IR (KBr)_ cml: 1608, 1579, 1562, 1520, 1387, 1254, 1182. Exar}pl e 23 Preparation of
S_- ( _2|, 4- di fmmimmwos@gn&ol(mlgeng@@yhﬁmmyﬂysunedmt WEiTer/d howre ibEnzeRe- | n a
imlar mapner as in Exa e 2, 6-chlaror3-(4-nmetho h - - (A
pYI i ;jyl % pyTli‘ecF&E‘ft}?é‘_’{"li‘%e %P‘ Ppcaysgd MF’W%W(H?%FE?I? Fﬁ%?@g)r?lé%‘gﬁerg (e cact ed
as starti t th
conduct ed. P SR e Bbiafindas s it D o e e vl low
zgmérlg)gaug "sjmgw%l%(ﬁg;)@b]ggng,fﬁ?ﬂ%@‘(’/ﬁ.&(?ﬂi,mmﬂﬂmm) 8: 3.80(3H,s),
: , d, J=8. , .91-7.03(2H. M, 7. H d, J=6.11Hz), 7.24(1H, s),
Zéig(igég’ J=8. 7@#&77;2%21291)1?1,3%)7,-39@3&)@3)( M%&%Ss. 11 Hz). |)R (fi In)( cms )1:

, : 399, : eparat i f
6- chl or o- ﬁ&ﬁﬂéfﬁbx;%i%%%?%iééégh§ﬁgyﬁgg§?’?gigg’zl?gg’l%/éﬂ]ogy[)ﬁehgr) f)5
- phenyl - 2H-pyri dazi n-3 -one [WO 9925697] (2.76 g, 9.60 mmol) and phosphorus
oxychloride (2.8 ml) were stirred at 90C for 5 hours in benzene. The
reacti on nExample 28as processed in a simlar nmanner as in Exanple 22,

whereby the tigle c 0 I i el

R T e

7.19-7. 22(2H, M) In 4 sidita¥ mafhcrlds i Exampl8 @16ichloro-3-(4-methoxyphenyl)-4-
phenylpyridazine (210 mg, 0.708 mmol) and 2,3-difluorophenol were reacted as starting

materials at 150°C for 20 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless prisms (230.3 mg, 83.4%).
Melting point: 155.2-156.6°C (ethyl acetate-hexane).
'H-NMR (CDCl3) &: 3.79(3H,s), 6.79(2H,d,]=8.8Hz),

7.04-7.18(3H,m), 7.21-7.42(8H,m).
IR (KBr) cm™: 1608,1508,1478,1399,1371,1362,1255,1224, 1207,1182,1033,1014,849.
Mass m/z: 390(M").

Example 26
Preparation of 6-(2,4-difluorophenoxy)-3-(4-methoxyphenyl)-4-phenylpyridazine
In a similar manner as in Example 2, 6-chloro-3-(4-methoxyphenyl)-4-
phenylpyridazine (215 mg, 0.725 mmol) and 2,4-difluorophenol were reacted as starting
materials at 150°C for 20 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless needles (169.7 mg, 60.0%).
Melting point: 169.0-169.9°C (ethyl acetate-hexane).
TH-NMR (CDCls) &: 3.79(3H,s), 6.78(2H,d,}=8.79Hz),
6.88-7.03(2H,m), 7.19-7.42(9H,m).
IR (KBr) cm™: 1508,1396,1249,1213.
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IR (film cm': 1609, 1579, 1558, 1521, 1499, 1386, 1337, 1298, 1253, 1177. Exanple
‘25 Préeparation of

6- (2, 3-di f| uor ophenoxy) - 3- (4- net hoxyphenyl ) - 4- phenyl pyridazine 1In a
simlar manner as in Exanple 2, 6-chloro-3-(4-nethoxyphenyl)-4-

phenyl pyrlg/tazsngfz &ﬁé&\g 0.708 mmol ) and 2, 3-di fl uorophenol were reacted
as startin 2 t 150C for 20 hours and post-treatnent was then

conducted, whereby the title conpound was obtai ned as col orl ess prisns
(230.3 ny, 83.4% . Melting point: 155.2-156.6C (ethyl acetate-hexane).
'H-NNR(CEB@:)!LIS.QZS 79(3H, s), 679(2HdJ =8. 8Hz) 7.04-7.18(3H m

1507, 1182, 1033 RSP0l S Lepphe @Wﬁé@ﬁ%@ﬁ% ?@%‘ 3,102

6-(2, 4- dlfhhgg{ﬂﬁ,lﬁg BAXY) - 3- (4- met hoxyphenyl ) - 4- phenyl pyridazine In a
simlar nery I'n Exanple 2, 6-chloro-3-(4-net hoxgphenyl ).- 4-

phenyl pyri dazi nin 4 gitdlanmangerag@sn Emplean&chlomﬁr(ﬂfm@ opweewi)-der e react ed

as startin terla.ls

conduct ed, %Wﬂé( @Wa%‘ﬂ%(zt%tm% %é%@ﬁﬁ&“&é ’o‘ggdq ﬁ%@a% Orfcgpgliegfaﬁ;e’%g@%e{ee Iegs
169. 7

MR ( Cﬁ%ﬁ@g '%Av%a?%ﬂg' S E r74§%r%$§sgge$?km%asgg§%@%§%ﬁgﬁ)ne)

7 19 7. 42( Qitlerdby tlhd:ht(d@rﬁpcmnﬂ wat 5bRjrik3 a6 a talbtessxIgstalBte psder(P L2 nBI0( M) .
npl e 27 Pr%aratlon of

3 (4 met hoR08kenyl )-6- (2, 3, 4, 5, 6- pent af | uorophenoxy) 4- phenyl pyridazine In

a simlar er as,.i ) (4 nmet hoxyphenyl ) - 4-
phenyl pyri ﬁgf%p?lﬁbdg?rg%gw6¢§gwﬁ%c)%ge 3 4, 5, 6-pentafl uorophenol
wer e react eg_NIaﬁ{@gmltﬂ 3. TEEH), . (2, d;u&ecgmy, 48 hours and post-treat nent
was then conducted

7.24-7. 40(8H,m).

IR (KBr) cm™': 1612,1519,1399,1369,1207,1178.

Example 28
Preparation of 6-chloro-4-(4-fluorophenyl)-3-[4-(methylthio)phenyl]pyridazine
5-(4-Fluorophenyl)-6-[4-(methylthio)phenyl]-2H-pyridazin-3-one (510 mg, 1.633
mmol) [WO 9925697] and phosphorus oxychloride (8 ml) were stirred at 100°C for 2
hours. The reaction mixture was processed in a similar manner as in Example 22. Yellow
crystals so obtained were recrystallized from ethyl acetate-hexane, whereby the title
compound was obtained as pale yellow needles (367 mg, 69.2%).
Melting point: 130.9-131.4°C.
TH-NMR (CDCl) &: 2.49(3H,s), 7.06(2H,d,J=8.67Hz),
7.15-7.22(4H,m), 7.32(2H,d,J=8.55Hz), 7.49(1H,s).
IR (KBr) cm™: 1603,1595,1503,1385,1221,1137,1109,843,828,784.
Mass m/z: 330(M"),331(M"),332(M"),333(M"),334(M").

Example 29
Preparation of 6-(2,4-difluorophenoxy)-4-(4-fluorophenyl)-3-{4-
(methylthio)phenyl]pyridazine

31



whereby the title conpound was obtained as a colorless crystalline powder
'(91.2'ng, 30.5%. Melting point: 133.1-133.9C (ethyl acetate-hexane).
"H-NWR (CDC13) 8: 3.78(3H,s), 6.79(2H,d,J=8.79Hz), 7.24-7.40(8H m. IR
(KBr) cm1: 1612,1519, 1399, 1369, 1207, 1178. Exanpl e 28 Preparation of

6- chl -4-(4-f g = 3z | &_ by ' i
5-(4- IC;Ir 80 ro E) he nli?lll‘%r"g’ﬂ Fﬁxﬂ?ﬁn%etr E?/ hﬁ%ﬁ g’n@ Pli’lg)zﬁ%ﬂ"]é??f’ﬁqu%ﬂﬁ (510 ng,
1. 633  mMOpethyRiOPBEHYp)riddzther 1S ppp0.699 cnoyalh bt 2.dalifl@raphenakwverest i rred at

100C for 2 hours. The reaction mxture was processed in a slqm' | ar manner
as in Exanphele®as stiéing ovaterials/attl0C £y 20doarsand pRetEeaimentyasdn®l zed from

t hyl tate-h . wh the titl ' |

Vel | ow necemascicaamerep (56 aYsompuind wis qriARRPAHE BRo YA AARE™ Cocis)
8: 2.49(3H,7§.)wé)‘7.06(2H,d,J=8. 67Hz), 7.15-7.22(4H,n), 7.32(2H, d, J=8.55Hz),
7.49(1H s). TR"(KBr) cni1: 1603, 1595, 1503, 13 85, 1221, 1137, 1109, 843, 828, 784.

Mass m z: SRHHDpodRl(40:5-1332¢0K)ceRBB(MMYr).334( M) . Exanpl e 29 Preparation of
6-(2,4-dif I] uor ophenoxy) - 4- (74-f | uor ophen){I%Zl- 3-[ 4-

(et hyl t hi GJ-DIMRYCDSINi & 3ATRELL 6158- B3~ nanner as in Exanple 2,

6-chl oro-4-(4-fl.uorg - el i ridazine (198 ,

0. 599 mol # éﬂ%r)f,“h-'glg?g%éﬁ%dgsndgglglgg\?\g?%“%d;gfg?tlgt}gg?b]sggr!ti nél mat fari al ggat

150C for 2Q1RoHys 2agMPeRis(NMhestemeny. was then conducted, whereby the title
conmpound was obt ai ne(d}\/[as pgl e yellow crystals (197 nmg, 77.4%. Melting

poi nt: 140.6-143.4C (acetone-water). 'H NWR (CDCl13) 6: 2.47(3H,s),
6.58-7.33(2H, M., IR (KBr) cm1l: 163
8, 1606, 1505 =+213, 1140, 1101, 965, 849.

Preparation of 3-[4-(methylthio)phcnyl]-6-phenylthio-4-[4-(phenylthio)phenyl]pyridazine
In a similar manner as in Example 2, 6-chloro-4-(4-fluorophenyl)-3-[4-
(methylthio)phenyl]pyridazine (198 mg, 0.599 mmol) and thiophenol (165 mg, 1.5
mmol) were reacted as starting materials at 150°C for 20 hours and post-treatment was
then conducted, whereby the title compound was obtained as a yellow oil (217 mg,
73.1%).
'H-NMR (CDCl3) 8: 2.47(3H,s), 6.95-7.02(3H,m),
7.10-7.16(4H,m), 7.29-7.46(10H,m),
7.65-7.68(2H,m).
IR (KBr) cm™: 1674,1594,1475,1439,1379,1336,1106,824.
Mass m/z: 494(M"),496(M").

Example 31
Preparation of 6-chloro-4-(4-chlorophenyl)-3-[4-(methylthio)phenyl]pyridazine

5-(4-Chlorophenyl)-6-[4-(methylthio)phenyl]-2H-pyridazin-3-one [WO 9925697]
(700 mg) was reacted as a starting material at 100°C for 2 hours in a similar manner as in
Example 22, whereby the title compound was obtained in a yield of 93.4% as colorless
crystals (dichloromethane-hexane).
Melting point: 145.0-145.8°C.
'H-NMR (CDCl3) 8: 2.49(3H,s), 7.16(2H,d,J=8.6Hz),

32



Mass m z: 424( M), 425(M, 426( M+) . Exanpl e 30 Preparation of

'3-[4- (et hyl t hi o) phenyl | - 6- phenyl t hi o- 4- [ 4- (phenyl t hi o) phenyl ] pyri dazi ne
In a simlar nanner as in Exanple 2, 6-chloro-4-(4-fluorophenyl)-3-[4-
(et hyl t hi o) phenyl ] pyri dazi ne (198 ng, 0.599 mol) and thi ophenol (165 ng,

1.5 mmol) wer ez\agég{ﬁg_ga@H §r3§gggdq§g gii,pl s at 150C for 20 hours and

post -treat nent en co duct Whereby the title conpound was obt ai ned
as a yeI | ow oi | 7.62QH,a=8.6l2), IXB(1H 5} NVR (CDCL3) S: 2.47(3H,s),

6. 95- 7. 02( 3H, 7 10-
(KBr) cm:IR )1:5943134%59.54134559;@?@»11@731309111@% 8334 NBZSGrSrIZ 68(2H, M. IR

494( Mt) , 49 ) reparation of
6- chl or o- 4% aﬁ%ﬁﬁ??ﬁ@ﬁbﬁ’ﬁw 3: [ 4- (et hyl t hi o) phenyl ] pyri dazi ne

5- (4- Chl or ophenyl) - 6- [ 4- (net hyl t hi o) phenyl ] - 2H pyri dazi n- 3-one [ WO 9925697]
(700 ng) was reacted as a starting material at 100C for 2 hours in a
sim | ar naBremplad2in Exanpl e 22, whereby the title compound was obtai ned

Bl 1 0 poi nt: éz%%éa%?é%'@&mr? eiiho R uGATE: Ipne- hexane).
7.16(2H, d, gﬂg g%?mhé@yl L8424 d, J=8.3Hz), 7.32(2H,d, J 8 3Hz)

7.34(2H, d, 1H's). IR (KBr) cnt
3436, 1595, 1489, ms&mmmmﬁemmgxwﬂﬂ th)f¢n42(4 chlrsepheny3ddéne) . Exanpl e

O e e (RSt R RGP g v
6- chl or o- 4; réa%teﬁrlls g{aﬂméerHXthalé at 150°C for 20 hours and post-treatment was then ,
conducted, whereby the title compound was obtained as a pale yellow crystalline powder
(85.0 mg, 39.8%).
Melting point: 53.3-56.2°C(diethyl ether-hexane).
'H-NMR (CDCl,) &: 2.48(3H,s), 6.98(2H,d,]=8.8Hz),
7.02(1H,s), 7.12(2H,d,J=8.5Hz),
7.14(2H,d,J=8.5Hz), 7.28-7.58(10H,m),
7.65-7.69(2H,m).
IR (KBr) cm™: 1594,1489 1475,1439,1379,1336,1106,1083,824,748,691.
Mass m/z: 494(M*"),496(M").

Example 33
Preparation of 4-(4-chlorophenyl)-6-(2,4-difluorophenoxy)-3-[4-

(methylthio)phenyl]pyridazine

In a similar manner as in Example 2, 6-chloro-4-(4-chlorophenyl)-3-[4-
(methylthio)phenyl]pyridazine (230.0 mg, 0.662 mmol) and 2,4-difluorophenol were -
reacted as starting materials at 150°C for 20 hours and post-treatment was then
conducted, whereby the title compound was obtained as colorless plates
(dichloromethane-hexane, 216.2 mg, 74.0%).
Melting point: 163.2-164.0°C.
'H-NMR (CDCl) &: 2.47(3H,s), 6.89-7.03(3H,m),
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(nethylthlo)phenyl]pyrldazine (150 nmg, 0.303 mmol ) and thi ophenol (119 ny)
‘Wwere-''reacted as starting materials at 150C for 20 hours and post-treatnent
was then conducted, whereby the title conpound was obtai ned as a pal e

yel l ow crystalline pomder (85.0 ng, 39.8%. Melting p0|nt

53. 3-56. 20( di et a CDC13) 6: 2.48(3H,s),
6.98(2H, d, J=8. 8 ﬁ(ﬁf@?o%?% 2%(2}*‘1?%3 =g. 5)Hz) 7. 1£1(2H,SZZI,J:8.5HZ),
7.28-7.58(1CH, ”7.’21%7-1 ?5’7 38 Q%GZH?STQHZ) R (KBr) cm: 1594, 1489

1475, 1439, 1379, 1336, 1106, 1083, 824, 748, 691. ~Nass m z: 494( Mk), 496( M) .

Exanpl e 33 PrepiBé@deLJ%S 8HZ)(4 chl orophenyl) 6- (2, 4-di f | uor ophenoxy) - 3-[ 4-

(methylthlo]% nyl 1o anple 2,

6- chl or o- 4! &ﬁﬁ B{ éﬁ%ﬁ?ﬁ@@@?ﬁﬁ iﬂgﬁ‘l ﬁ g% 4%9r0|§eéfa2| ne (230.0 nyg,
0.662 mol 91/22,4410@11‘ la4op@phenol  were react ed as starting materials at
150C for 2 urs an Bost treatment was then conducted, whereby the title
conmpound was obtained as colorless plates (dlchloronethane-hexane, 216. 2
ng, 74.09% . Melting point: 163.2-164.0C. 'H NWR (CDC13) b: 2.47(3H, s),
6.89-7.03( Brample 343 7. 14(2H, d, J=8. 8Hz), 7.19(2H,d, J=8.8Hz), 7.21(1 H s),

[oaed 2t 28, Oty A4t btk e he 0 1
440( M), 44%%)lsulﬁ¢@m)phmy$]@yﬁdamw ation of
4- (4-chl orophenyl) di f| 3= [,4- . s
(et hyl sul f onyl ﬂﬁﬁé}h}px})pbﬂy@a@-tj %Pt{]uorop e?moxy)—3-[4-(methylth1o)phenyl]pyrldazme
(108 mg, 0.24 mmol) was dissolved in a mixed solvent of chloroform (5 ml) and acetone
(30 ml), and to the resulting solution, a solution of sodium periodate (210 mg, 0.98
mmol) in water (10 ml) was added. Under cooling with ice water a solution (0.16 ml) of
osmium tetraoxide (1 g, 0.03 mmol) in butanol (25 ml) was added, followed by stirring
for 20 hours. Water was added to the reaction mixture, the thus-formed mixture was
extracted with chloroform, and the organic layer was dried over anhydrous sodium
sulfate. The solvent was distilled off and the residue was purified by chromatography on
a silica gel column [hexane/ethyl acetate (2/1)]. Relevant fractions were separated and
purified further by preparative thin-layer chromatography on silica gel [developing
solvent : benzene/ethyl acetate (4/1)] and then crystallized from diethy! ether-hexane,
whereby the title compound was obtained as a colorless crystalline powder.
(71.5 mg, 61.7%).
Melting point: 115.2-117.3°C.
TH-NMR (CDCl,) &: 3.06(3H,s), 6.91-7.05(2H,m),
7.15(2H,d,J=8.8Hz), 7.28-7.34(2H,m),
7.37(2H,d,J=8.5Hz), 7.58(2H,d,J=8.5Hz),
7.88(2H,d,J=8.5Hz).
IR (KBr) cm™: 1507,1493,1411,1390,1316,1304,1210,1154,1093.
Mass m/z: 472(M"),474(M").

Example 35
Preparation of 6-chloro-3-(3,4-dimethoxyphenyl)-4-(4-methoxyphenyl)pyridazine
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4- (4-chl orophenyl ) -6-(2, 4-di fl uor ophenoxy) - 3-[ 4- (et hyl t hi o) phenyl ] pyri dazi
‘ne (108 ng, 0.24 mmol) was dissolved in a m xed solvent of chloroform (5
m) and acetone (30 m), and to the resulting solution, a solution of

sodi um periodate (210 ng, 0.98 mmol) in water (10 m) was added. Under

503 Moty 1 b ARIP MG BES-LemE oty ineRlh AR PRI OROIWES (50
hours. Wat 9925@5;]@31112%60.683 hetndlpaas provessedinur similafwmatiie as froExempleR2f ur e was

extracted with chlor rm and the organic |layer was dried over anhydrous
sodi um suMhareby theritleseoimponnd was obtiainef jos a breyyi amprphewesoliddl BmevdeV i fi ed

By o ot SR AR L BT gLt 1) poetate (211
thi n-1ayer Chf0mtoggr@w%ﬁz),sc.kquﬂ,wg.émel oping sol vent :

benzene/ et hyl acetaté '(4/ and thén crystallized from diethyl
et her - hexane, \69&r200(2Hm), 7i 152 ddwp OdHd), ey (Bhingi ned as a col orl ess

(c13) o T BB 5608 ol iiggesitad s i B S oty > T

L Sy ST, ) SR %)

1507, 1493, 1411, 1390, 1316, 1304, 1210, 1154, 1093. Mass nlz: 472( M), 474( M) .
Exanpl e 35 Preparation of

6- chl or o- 3Exampleddbret hoxyphenyl ) - 4- ( 4- met hoxyphenyl ) pyri dazi ne 34

6- (3, 4- D met hox - 22 (4-4n -t i LMy 3- 0 WO
G952507] (231 o Npabigh oT 30} AEHIEOORRAY I ABb iR 8- OO L0
Exanpl e 22 (phetyRhiekpyridhging i t1 e conpound was obtai ned as a brown anor phous

solid (112 ng, 46.0%. 'H NVR (CDCL3).S;. 3.71(3H, 3.82(3H,s),
3.89(3H,s), 6.80c@as ,tmﬂszféaqlﬁ9r§>-36(384r)émtb?xy£ ?(IUDFQ‘?- 6. 9(6-7.32)(2H,rr),

L2 RS b e gL gpomanice .,
potassium carbonate (87 mg, 0.628 mmol) and thiophenol (42 mg, 0.377 mmol) were
added, followed by stirring for 8 hours at a bath temperature of 100°C. The reaction
mixture was extracted with ethyl acetate, the organic layer was washed successively with
water and a saturated aqueous solution of sodium chloride (brine), and was then dried
over anhydrous sodium sulfate. The solvent was distilled off. The resulting brown oil
(162 mg) was separated and purified by preparative thin-layer chromatography on silica
gel column [developing solvent: hexane/ethyl acetate (2/1)], whereby the title compound
was obtained as a brown amorphous solid (98 mg, 72.5%).

'H-NMR (CDCl;) 8: 3.69(3H,s), 3.79(3H,s), 3.87(3H,s),
6.73-6.83(3H,m), 6.94(1H,dd,J=2.20,8.54Hz),
7.00-7.05(4H,m), 7.42-7.46(3H,m),
7.65-7.70(2H,m).

IR (KBr) em™: 1605,1510,1375,1250,1024,832,749.

Mass m/z: 430(M"),429(M*-1).

Example 37
Preparation of 6-(2,4-difluorophenoxy)-3-(3,4-dimethoxyphenyl)-4-(4-
methoxyphenyl)pyridazine
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Mass m z: 456( Mt), 458(M+). Exanpl e 36 Preparation of

*3- (3,;4-di net hoxyphenyl ) - 4- (4- met hoxyphenyl ) -6- (phenyl thio)pyridazine To a
sol ution of 6-chloro-3-(3, 4-di net hoxyphenyl)-4-(4- methoxyphenyl) pyri dazi ne
(112 ng, 0.314 nnnl) in N, Ndinethylformam de (2 m), potassium carbonate

Fol 1 oved by st i P g popeghet Bt FLEshale g B it RnbintRl ihen At
reaction ﬁbﬁb%&ﬁeﬁ?ﬁpﬁiﬂaﬂﬁ@(m Mg tdsss nlﬂﬁiol)a@ﬂtm-e;ﬂdok@hemgame rdaatgdias Was

washed successi Vel y" wi't wat er and a saturated aqueous sol ution of sodium
chl ori de (hantmg)matemds moma@»r 20 hicauts andhpost-teatpgntonas thericandnetad fakesebythe
sol vent was djstilled

and puri fi &gt %F@BH’P‘QW%@J‘Q%Fagg glyéllfen ‘?‘%%&&%ﬁ ﬁé} dﬁé6§[ﬁ%g @gantggtﬁ%é gf 3(rjm

devel opi n wh by the titl
E:orr;oungl %-?ﬁéﬁﬁglﬁ%ﬁ?”’?@?%@@%oﬁ@%% (9grreng¥ 72650/$ eH— NVR
(CDC13) S 3. 6963&%151?}:35751{1?"666-,7 BAmMH s), 6.73-6.83(3H m,

6. 94( 1H, dd, J=2. 20 00-7.05(4H, m, 7.42-7.46(3H m,

7.65-7. 70(2H rr)7IBF71KBH)m):m 1: 1605, 1510, 1375 1250, 1024, 832, 749.  Mass

Ay (2, 2385M%Q?é§§fghﬁgi@g’%@%ﬁdﬁééf 22@3,50 Bn {b)m36(4-

net hoxyphenydss Rys:iddegiane 35 In a sinmlar manner as in Exanple 2,

6- chl or o- 3- (3, 4- di net hoxyphenyl ) -4-(4- et hoxyphenyl) pyri dazi ne (203 ny,
0.589 mml ) and 2, 4-di fl uorophenol were reacted as starting materials at
150C for 2!: houg;sand post-treatnent was then conducted, whereby the title
conmpound ed as a pal e yell ow anor phous solid (260 ny,

titati - £ 3. 87(3H,
qugz(ll Hadl \J/eé 55%%&@65%?@17&)0r@ 3- I§ ﬂ&ﬁﬁbh@ﬁoxy@h&%dﬁ‘ﬁ( ), (3Hs),

methoxyphenyl)pyridazine
6-(3,4-Ethylenedioxyphenyl)-5-(4-methoxyphenyl)-2H-pyridazin-3-one (202 mg,
0.601 mmol) was processed in a similar manner as in Example 22, whereby the title
compound was obtained as a pale yellow amorphous solid (207 mg, 97.1%).
'H-NMR (CDCls) &: 3.83(3H,s), 4.23-4.29(4H,m),
6.74-6.80(2H,m), 6.87(2H,d,J=8.79Hz),
7.06(1H,d,J=1.96Hz), 7.15(2H,d,]=8.79Hz),
7.45(1H,s).
IR (KBr) cm™: 1608,1510,1286,1247,1067,897,831,747.
Mass m/z: 354(M"),356(M™).

Example 39

Preparation of 6-(2,4-difluorophenoxy)-3-(3,4-ethylenedioxyphenyl)-4-(4-
methoxyphenyl)pyridazine

In a similar manner as in Example 2, 6-chloro-3-(3,4-ethylenedioxyphenyl)-4-(4-
methoxyphenyl)pyridazine (136 mg, 0.383 mmol) and 2,4-difluorophenol were reacted as
starting materials at 120°C for 8 hours and post-treatment was then conducted, whereby
the title compound was obtained as colorless prisms (113 mg, 65.7%).

Melting point: 158.0-159.5°C (ethyl acetate-hexane).
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7.13-7.21(3H m. IR (KBr) cml: 1609, 1506, 1391, 1251, 1210, 1178, 1140, 1026.
‘Mass*m z: 450(M+). Exanple 3 8 Preparation of

6- chl or o- 3- (3, 4- et hyl enedi oxyphenyl) - 4- (4- met hoxyphenyl ) pyri dazi ne

6- (3, 4- Et hyl enedi oxyphenyl ) - 5- (4- net hoxyphenyl ) - 2H pyri dazi n- 3-one (202 ny,

0.601 mnmngg %eg 84Q5}psshglll4af7(@ﬁrmer as in Exanple 22, whereby the

t|tIe taine a pal’e ‘yel I'dow anor phous solld(207rrg 97.1

% . HNNR(CDCéa);sGsom 8!3357)025!1{ 2.18 ,m, 6.74-6.80(2H,
6. 87(2H, d, J=8. 79Hz) , ( &% ( 12%)%Hz)m$ﬁl?(2l4 d, J=8. 79H§) rT)7.45(1
H's). IR (KBr) ZAB@HdéR7 }32.1)07§Q§634:(12hm)1067 897,831, 747. Mass m z:

TIPSR ST ) o o

nmet hoxyphenyl ) pyridazine In a simlar manner as in Exanple 2,
6- chl or o- 3- (3, 4- et hyl enedi oxyphenyl) - 4- (4- met hoxyphenyl ) pyri dazi ne (136
ng, 0.383 Erahpledld 2, 4-di fl uorophenol were reacted as starting materials

AT T # e yg&%nya-%-@gnef@’f%*‘%ﬁ%gé‘%?% et g

poi nt: 158. 0 15 hn n
3.84(3H, s), %%gg{%ﬁ}H &%‘H@ggﬁgﬂg% gﬁ bidd- méﬂh%hoz 5H

7. 18( 2H, d, dh18ro?)9hﬂazme7(130{ﬂg, 943 hinpd) .and R4@?(Br\y/\f;)rﬁqueous solutlon of ’

1610, 1505, 1391, 1244, 1211, 1062, 897, 829.
3, 4- bi s(4- ﬁﬁﬁﬂbﬂ%ﬁ@ﬁwrj’— re@p(eé aﬁétlaﬁ?ngdmtEx ngg%dégfpﬁé& R&{rggn@ pos?—treatment

was then conducted, whereby the title compound was obtained as colorless prisms (139
mg, 96.5%).
Melting point: 109.6-110.7°C (ethyl acetate-hexane).
'H-NMR (CDCl;) 8: 3.23(6H,s), 3.79(3H,s), 3.81(3H.s),

6.70(1H,s), 6.78(2H,d,J=9.03Hz),

6.84(2H,d,J=8.79Hz), 7.13(2H,d,J=9.04Hz),

7.31(2H,d,J=8.79Hz).

IR (KBr) cm™: 1610,1591,1517,1402,1248,1173,1023,830.

'7.18(1H, s),

Example 41

Preparation of 6-benzylamino-3,4-bis(4-methoxyphenyl)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (300 mg, 0.918 mmol) and benzylamine were reacted as starting
materials at 120°C for 19 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless prisms (365 mg, quantitative).
Melting point: 125.4-126.3°C (ethyl acetate-hexane).
'H-NMR (CDCl3) &: 3.78(3H,s), 3.79(3H,s),

4.68(2H,d,)=5.62Hz), 5.18-5.32(1H,brm),

6.51(1H,s), 6.78(2H,d,J=8.79Hz),

6.80(2H,d,)=8.78Hz), 7.05(2H,d,]=8.79Hz),

7.26-7.46(7H,m).
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In a simlar manner as in Exanple 2, 3, 4-bis(4-nethoxyphenyl)-6-

‘chl oropyridazine (140 ng, 0.43 mvl) and a 40% (WN) aqueous sol ution of

di met hyl am ne were reacted as starting materials at 45C for 30 hours and
post-treatnment was then conducted, whereby the title conpound was obt ai ned

as colorle I\ S8, oy | poi nt: 109.6-110. 7C (et hyl
acet at o. helRfiehn em é&@?@%@éﬁgﬁiﬁ?%ﬁgﬁ% 3.79(3H, s), 3.81(3I(—|, sy
6. 70( 1H, S)Ma%%%%wgw =9. 03Hz), 6.84(2H,d,J=8.79Hz), 7.13

(2H,d, J=9. 04Hz), "7.31(2H,d, J=8.79Hz). IR (KBr) cmi:

1610, 1591, 1517, 1402, 1248, 1173, 1023, 830. Exanple 41 Preparati on of

6- benzyl am_no- 3, 4- bi s(4- met hoxyphenyl ) pyridazine 1In a simlar manner as in
Exanpl e 2, EXamplgidd 4 et hoxyphenyl )-6- chl or opyri dazi ne (300 ng, 0.918

mmol ) and benzypaning Nef ¢ 4Bacd-ARidRySHeRlHi60@ 4- s ophbisylahind FEdishe 19
reat e uct ed, wh

hours and post -t ment was then con , ereby the title conpound
was obt ai ned aslrcosiatilaeamnperias i Ex8tpe 2y3,4chis(t-inethoxyphenyié-t i ng poi nt :

125. 4-126. 3C (et hyl  acet ate-hexane). ' H (CDC13). 8. 3.78(.3 ,
3. 79(3H, s) ,chlowpmémf'o@ééé.fﬁéﬂz%aog %mfﬁ-asd g%ﬁ‘fﬂ}‘ﬁ’i"ﬁ?&me &eéﬁ’(ei&?@ ?S:S)
6. 78(2H, d, J=8, 79Hz) . 6 = ) —
7.26-7. 46( ,W.“q%‘)?“*}lﬁgf( @@r?@%’ﬂﬁh@ﬁ%@@%?ﬁ%ﬁ‘%@%&ﬂiﬁz@‘?’ﬁ‘?‘% WATEY s
n z: 397( M titl*dMPolnd ¥aPbbianka s 86olofless crystalline powder (328.8 mg, 97.0%).
3, 4- bi s- (4- met hoxyphenyl ) - 6- (2, 4-di f | uor ophenyl anm no) pyridazine In a
Slh m | ar maiMedingpoint 1H.édﬁﬂé)°g,(013?wfmdl@ﬁ1%@¥l%&?‘}9ﬂ@nyI ) - 6-
chl orony! | SRR (5% Trodn )3 JITRLY), Ahaf fisf] T uoroant line were
6.81(2H,d,J=8.79Hz), 6.84(2H,d,J=8.79Hz),
6.85(1H,s), 6.86-6.97(2H,m), 7.11(2H,d,J=8.79Hz),
7.33(2H,d,J=8.79Hz), 8.17(1H,m).

IR (KBr) ecm™: 3419,1609,1511,1429,1250,1175.

Example 43

Preparation of 3,4-bis(4-methoxyphenyl)-6-[N-(n-propyl)-2,4-
difluoroanilino]pyridazine
(1) Preparation of 2',4'-difluoropropionanilide

2,4-Difluoroaniline (5.0 g, 38.7 mmol) was dissolved in chloroform (30 ml),
followed by the addition of propionic anhydride (6.0 g, 46.1 mmol). The resulting
mixture was stirred at room temperature for 16 hours. After methanol (10 ml) was added
to the reaction mixture, the thus-obtained mixture was concentrated under reduced
pressure. The residue was dissolved in chloroform. The resulting solution was washed
with a saturated aqueous solution of sodium bicarbonate and was then dried over
anhydrous sodium sulfate. The solvent was evaporated, and the residue was then
crystallized from toluene-hexane, whereby the title compound was obtained as colorless
leaflet crystals (7.17 g, quantitative). Melting point: 66.9-67;4°C.
'H-NMR (CDCl;) &: 1.26(3H,t,J=7.33Hz),

2.44(2H,q,J=7.33Hz), 6.82-6.91(2H,m),
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starting materials at 100C for 12 hours and post-treatnent was then
‘conduct ed, whereby the title conpound was obtained as a col orl ess

crystalline powder (328.8 ng, 97. 0@6. Melting point: 177.4-178.0C
(chloroforn}dlethyl et her-hexane). 'H NWVR (CDC13) 8: 3.80(3H,5s),

3.81(3H,s), ﬁéﬁéfﬁ )Z,)g[zrglﬁrgi(z“ d, J=8. 79Hz), 6. 84(2H, d, J=8. 79Hz),

6.85(1H, s), 11(2H, d, J=8. 79Hz), 7.33(2H, d, J=8. 79Hz),

8. 17(1H MR ¢ Iaangléﬁr') 328911615413693116@915(53111213429 1250, 1175. Exanpl e 43
Preparation of 4-bi s( - met hoxyphenyl) 6-[ N-(n-propyl)-2,4- di

fluoroanilino] pyridazi ne (1) Preparation of 2',4'-difluoropropionanilide
2,4-Difluorganiline ( g, 3 1) wa |ssolved|n chloroform (30 m),
fol | owed b?gﬁ’ﬁ@%'&fltoh‘g%?mm%&ér %Sgr&ﬁ‘ﬁ‘?‘{}gl de (6.0 g, 46.1 mmol). The
resulting mxtarg. mofég'ké}ﬁ&ﬁmﬂmermm tmaﬁﬁwmwnsom&i fours. After

met hanol (10 m ) was add to the reaction mxture, the thus-obtained

m xt ure wattrahydrefurara@6 anllyfoklowedhiuibe dddifor of lithim Fhaninesihydadedse. dBdsol ved
in chloroform_ The resulting solution hﬁé J—iﬂ% a. sat urat ed aqueous
sol ution ommeHiTh mrm@mgmgqr@%ah e&?f Py vatder CAMAT F98" 8% di um

| f at Th | veRt I d
fs :,J omat gl y eﬁgtl}s?g% @]Q ml} Was e%&ﬁ?%géc%% o@@gxctegkehthgﬂ Ei'dﬁm‘ﬁﬁﬁ hid¥Rit. ACdaMphRl | | ze

t|t e conmpound was obtai ned as col orl ess
| eafl et cr H?Ie%lﬁ; sdlﬂndﬂofgamrmaaml dh&tridce() 00 m wasnhepaddetl:to @& 1@adionatixtured NVR

CDC13) 6: 1.26(3H,t,J=7.33Hz H, q, J=7. 33 82-6.91(2H m, 38
(7 20(|L br pnd 8pl(@e(p1tmerwas ﬁlwre(czdf )T*@rﬂdtratszgé exEade \8@ c&@&%O%@égz‘ﬁm (2)
P t f

o B o SRR BN A bl RURRTAIGE 1 ey o nd

t et r ahydr otHer@§iddedWadieparated| andparified/ by biﬁomdﬁblgtaphyn onfa silldatgehmlvahu m'lhm
hydride (7 g, 184 mmo The resulting cyiture was stlrchl at _70C for 7
hours. Undgel 3 gechiquoform (yﬂ}erqbg the title compoun was obtained as a pale liver-brown oi

(5.7 g, 86.0%).
'H-NMR (CDCl;) 8: 1.00(3H,t,J=7.32Hz),
1.66(2H, sestet,J=7.32Hz), 3.07(2H,1,]=7.32Hz),
3.68(IH,br), 6.59(1H,m), 6.70-6.80(2H,m).
IR (film) cm™: 3431,2965,2936,2877,1603,1521,1479,1430,1264,1206,1147,1130,1092.

(3) Preparation of 3,4-bis(4-methoxyphenyl)-6-[N-(n-propyl)-2,4-
difluoroanilino]pyridazine

In a similar manner as in Example 2, 3,4-bis-(4-methoxyphenyl)-6-
chloropyridazine (180 mg, 0.551 mmol) and N-(n-propyl)-2,4-difluoroaniline, as starting
materials, were stirred 100°C for 12 hours and then reacted at 170°C for 10 hours, and
post-treatment was then conducted, whereby the title compound was obtained as a pale
yellow-brown amorphous solid (137.5 mg, 54.1%).
'H-NMR (CDCl;) &: 0.86(3H,t,J=7.32Hz),

1.79(2H,sestet,J=7.32Hz), 3.77(3H,s), 3.79(3H,s),

4.11(2H,t,J=7.32Hz), 6.43(1H,s),

6.76(2H,d,J=8.79Hz), 6.78(2H,d,J=8.79Hz),

6.96(2H,d,J=8.79Hz), 7.14(2H,dt,J=2.45,8.06Hz),

7.23-7.31(2H,m), 7.32(1H,d,J=8.79Hz).
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met hanol (10 m) was added to deconpose excess lithiumalum num hydride. A
‘saturated aqueous solution of ammonium chloride (100 mM) was then added to
the reaction mxture, and a precipitate was filtered off. The filtrate was
extracted with chloroform and the organic |ayer was dried over anhydrous

di | Th f th id
Separ at eo B e SRR TR BT "Gl ol (51 11 ca

gel 5 g, chlorofornm, whereby the title conpound was obtai ned as a pal e
l'iver-brown oil (5.7 g, 86.0%. 'H NWR (CDC13) 8: 1.00(3H,t,J=7.32Hz),
1. 66(2H, seBtampld44. 32Hz) , 3.07(2H t,J=7.32Hz), 3.68(1H br), 6.59(1H m,
6. 70- 6. 80(2H, m)

3431, 2965, 2936, %P&Faéf I laég’is(%W%XEB"WPt%éJ(%‘béé”Tfﬂ’?"ﬁ%“OfB’é‘kdaz‘(‘?)
Preparation of g dg dl%x( ﬁ‘xaﬁ'ﬁ&ﬂ?ﬂ’]@%ﬁmé 2; ﬁﬂﬁ&(ﬁ-‘he@lﬁ@@%hémyﬁ»@-

di fl uoroani lino] pyridazine In a simlar manner as in Exanple 2,
3, 4-bi s- (4e1-[1&tob91x&aph&r(yﬁ()OEmg,@hll56rrmp9}r)|ad¢§14niatr(mﬂb0>f?@ml’@ewle reReiEq aand
N-(n-propyl)-2,4-difluoroaniline, artin nat er stirred 100C

for 15 houmsn@mtms SagORs i hovppend s EomeRrEss i CondiEs, PRfhEs Toas

vl Lowe br o s RBHRY wby Syinb s £RAESHllY Yo BoliRe, AR30 E A 2%)

0.86(3H,t, %Ym%ﬂtﬁﬂtf 125L4H%%Pt§@ﬂ61@forar-ﬁexaaaz) 3.77(3H, s), 3 79(3H s),
4.11(2H,t,J 6.43(1H,s), 6.76(2H, d, J=8.79Hz), 6.78(2H, d, J=8. 79Hz),

6. 96( 2H, d, MMmz:pcm&a(smI&s) 3BAABSBIGEHT.S). 7.23-7.31(2H ),

7.32(1H, d, J=8. 7%@%§?g{6§#§f%ﬁwdﬁ@9ﬁ589 1510, 1460, 1426, 1297, 1249, 1
17 8. Exanple 4
3, 4-bi S(inp”‘?tehol%@t‘m‘ulﬁs%ﬂé) 4;0'6(1%&)'“%06(1%5‘)' lino)pyridazine 1In a

simlar manner as iIn i s(4- et hoxyphenyl) 6-
chl or opyri dazi n@. oeqzmdg 8nj9H®) 459(2HchJT- AfdzRB, 4, 5-tri met hoxyani | i ne were

reacted as p (KBr) em™: 3343,1609,1593,1574,1508,1452,1436,1249,1128.

Example 45

Preparation of 3,4-bis(4-methoxyphenyl)-6-(morpholino)pyridazine

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (125.5 mg, 0.384 mmol) and morpholine were reacted as starting
materials at 100°C for 15 hours and post-treatment was then conducted, whereby the title
compound was obtained as a pale yellow crystalline powder (115.2 mg, 79.5%).
Melting point: 188.0-190.3°C (chloroform-diethylether).
'H-NMR (CDCl;) &: 3.82(3H,s), 3.83(3H,s), 3.88(8H,brs),

6.85(2H,d,J=8.79Hz), 6.87(2H,d,J=8.79Hz),

7.13(2H,d,J=8.79Hz), 7.28(1H,s),

7.34(2H,d,J=8.79Hz2).
IR (KBr) em’: 1627 1606,1518,1303,1251,1189.

Example 46
Preparation of 4-(4-fluorophenyl)-6-methylthio-3-[4-

(methylthio)phenyl]pyridazine
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starting materials at 140C for 5 hours and post treatnment was then
‘conduct ed, whereby the title conmpound was obtained as a pale yellow
crystal line powder (155 O nmg, 71.3%. Melting point: 125.4-126.3C
gcgg?gaf o;mhexa?e) "H NWMR (CDC13) 6: 3.80(3H,s), 3.81(3H,s), 3.85(3H,s),
S , , 8. 79Hz 7.00(1
Hs), 7. 06(1H, bgssém’“%)?%g ?igﬁ*“ﬁfp‘@’h%m‘?m%?ﬁ’uﬁg‘é’g N TR KBr)(
cril: 3343, diafethylfoddarhile4 ] hﬁp&aiﬁ&pma&ndem atgsregas Eraogphere llpweégyat i on

f 3,4-b '
553g24En$T.:'§‘|S 4:§§&£§§¥£ st PR L6 -6y g BB
15 hours. andopbe (VT ERehER CTaE. PRET Mo i Faf b (B pland (T e

was obt ai NagheSHRIHRAEIIR lof @ BolGtiyS bemkihyBiodined 3.9 50@7 olj9n BN Mel tin
poi nt: 188. 0- 190ﬁ3C clh OI’OOfOI’de et hyl gt heirmj&q (rﬂg;l, mym g - 'ng

3.82(3H, s) dmﬁ:t]S}ﬂ(dBHam)de @ Iﬂa(ﬁﬁ rpsufing mEKters(was, tben\]stgreylgp{zs hou?;') T}?e

7 3a( 20 o, asiorompire es afel o Gy dEle, sl AT Bioed mT 28 e

46 Prepar a%&%d%ﬁfésﬁnéeﬂ/ W@ DRIABBs)soRitioE bh Ydditth @hidsifl fate, water and brme
(met hyl t hi o) phenyl ] pyridazine 40 A sol ution of 55% sodi um hydrj de

0.097 ol )rhe nrgﬁnfd-layhr veas yied overanhytroysisodium oilfats. dde solyprigvanhigiled r?ftgr gon

gas at nospher Iovved b th ddj. t f
> (411 or 8% aphiey s o sembeiey son Py LRy FouRc Bl B afles el sstums | o
e i s oot

N, N- di net mhf ethyleseie-lekand, wheTdhy cnabmstaigwmemhtm@e tm@nTBQSGrqf\é‘EF for 1

hour. The
crystals were recrystallized from ethyl acetate-hexane, whereby the title compound was

obtained as yellow prisms (20.9 mg, 62.9%).

Melting point: 165.8-169.5°C.

TH-NMR (CDCls) 8: 2.48(3H,s), 2.79(3H,s),
7.03(2H,t,J=8.55Hz), 7.13-7.19(4H,m), 7.29(1H,s),
7.32(2H,d,J=8.30Hz).

IR (KBr) cm 1: 1604,1508,1386,1227,1107,839.

Mass m/z: 342(M"),343(M"),344(M")

Example 47

Preparation of 3,4-bis(4-methoxyphenyl)-6-(methylsulfonyl)pyridazine

3,4-Bis(4-methoxyphenyl)-6-(methylthio)pyridazine (0.18 g, 0.53 mmol) was
processed in a similar manner as in Example 34, whereby a pale brown oil was obtained
(0.20, quantitative). The oil was crystallized from ethyl acetate-hexane, whereby the title
compound was obtained as pale brown prisms.
Melting point: 137-140°C.
'H-NMR (CDCls) 8: 3.49(3H,s), 3.84(6H,s),

6.88(2H,d,J=8.8Hz), 6.92(2H,d,]=8.8Hz),

7.20(2H,d,J=8.8Hz), 7.47(2H,d,J]=8.8Hz),

8.09(1H,s).
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reaction mxture was diluted with ethyl acetate, and the thus-obtained

'‘m xture was washed successively with an aqueous solution of sodium
thiosulfate, water and brine. The organic |ayer was dried over anhydrous
sodium sul fate. The solvent was distilled off and the residue was

SeparatEdﬂﬁﬁiﬁyﬁe u 5bfwgp§hgg?g? 258N a silica gel colum [silica

gel 2 g, acdet at 1)]"and rel evant fractions were then
crystallized from et hyl acet at e- hexane, whereby crude crystals were
obtained (38.1 EE Those crude crystals were recrystallized from ethyl
acetate-h ereby the title conpound was obtained as yeI I oW pri sns

(20.9 ng, 62.9 tin

iy 5 B R S b
1604, R

Mz 342(Mk), 343 (M), u324%|v++ XA le a7 ’?f'gg%“gt&? ity Sbmmmgé Vs

g j té: zgj hﬂ%mxwphmnyl) Hfmtdag:mgﬁr%r{}ly P éi‘?fﬂ%‘?gn pyridine (3 ml),
ot ocasecd ToRed PR ne Rory TErbere JAPY fibfSCRyetind Bog Bishiicdlt Ao s

was obt al “Fegldué O 24 Er-c KISt Rhd zycﬁl)ad memlﬂmmmmremaktramumhom et hyl

acet at e- hexane, whereby the title conpound was obtaj.ned | e
prisms. Methlbregorpgiand thel@garie biger W%*‘NW queryyirags S%d‘H@(SE&a'se)fh cgéf(“gﬁljl s),

6. 88( 2H, d,

7. 47E oh o yendgh %d of gnéé‘(e?ésgﬁ"g]e) Wagiep @e?@&%ﬁéﬁfcgpfp@p@aﬁ% thin-layer

1607, 1913 Linlhh %h%%ﬁ@lli‘&%’é | [dEYalBping sdieit Rpanstibgacofate (2], whereby a
(0)¢ me

3, 4- b|5(4 et hyl sul fonyl ox rid
chl ori de ( &dlotless oll was ohtaihgd (Bégné,(ﬂéﬁ/o)c g’ﬁgog é%ag%é%ﬁa@eg frogn ethgf]l aré%%yel-f onyl

hexane, whereby the title compound was obtained as pale purplish-red prisms (59 mg).
Melting point: 150.0-151.0°C
'H-NMR (CDCl;) &: 3.66(3H,s), 3.83(3H,s), 3.63(3H,s),
6.85(2H,d,J=9.03Hz), 6.87(2H,d,J=8.79Hz),
7.15(2H,d,J=8.79Hz), 7.30(1H,s),
7.37(2H,d,J=9.04Hz).
IR (KBr) cm™: 1609,1513,1395,1372,1256,1180,1 162,909,816.

Example 49
Preparation of 4-(4-chlorophcnyl)-6-methy1-3-[4-(methylthio)phenyl]pyridazine

(1) Preparation of 4-(4-chlorophenyl)-3-buten-2-one

Piperidine (1.5 ml) was added to a mixed solvent of acetone (1.1 ml) and ethanol
(5 ml). After the resulting mixture was stirred for 5 minutes, 4-chlorobenzaldehyde (700
mg, 5.0 mmol) was added. The thus-obtained mixture was stirred at room temperature
for 30 minutes. Acetic acid (two droplets, 0.2 ml) was then added, followed by heating
under reflux for 6 hours. The solvent was distilled off and the residue (879 mg) was
separated and purified by chromatography on a silica gel column [silica gel 40 g,
hexane/diethylether (10/1)], whereby the title compound was obtained as a pale yellow
oil (375 mg, 41.7%).
'H-NMR (CDCls) 8: 2.38(3H,s), 6.71(1H,d,J=16.11Hz),
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bi s(4- met hoxyphenyl ) - 2H- pyri dazi ne-3-one (111 ng, 0.36 mmol) in pyridine (3
'm ), followed by stirring at roomtenperature for 5 days. Pyridine was
distilled off, and to the residue, water-chloroformwas added. The
resulting mxture was extracted with chloroform and the organic |ayer was
dried over anhy?;g_l.}ssé)%ﬁq'g‘”m sul fate. The solvent was distilled off and the
resi due was separaté 'd‘purified by preparative thin-Ilayer

chr onat ogr @y ipYerRrhtivh of 434 galorbstrrg)-SHAmetnitha)phenhipantaice rdionacet at e
(2/1)], whereby a colorless oil was obtained 393 , .66.9% . The oil was
crystal lized frBSediemoyhnide €0me, 1.5Emmad) wahaddeg jo E%ugq)q ?€4'corrpound was

B P 0 T
6. 87(2H, d, ¥z e%%h‘ﬁg t&m@é&ﬁ%ﬁ@%‘ﬂ&ﬂtu}e—‘&- 30U, a Soldllod b¥ $X4-ciflofophenyl)-3-buten-

(2H, d, J=9. ). _ 1: 1609, 1513, 1395, 1372, 1256, 1180, 1162, 909, 816.
Exanpl e 492#3he37tanj,0n9Dfmol) in N,N-dimethylformamide (3 ml) was dropped. The thus-

A P e e N
added to a,ijx4ed ﬂ?&oﬂe?fc‘%ﬁbirﬁgg@&]ﬁ%@%eéﬂy xtiattiorfWith @iHyRaRkate. (The®rdanidNf t er the

resulting mxture was s m-°nut es, 4-chl ofobenzal dehyde (700 ny,
5.0 mol ) yger wadwashed baccedvinelpiithiwatat and ktine,andaes shenrdried oaer anbydrous

tenperature for 30 minutes. Acet]j ' I :
gddedi | f gl sﬁ«m sylfatacbhq Wé;\?enhw%éfsg'é%%}g ﬂé%&%éﬁir‘?g‘ﬂ%‘g‘}‘esdﬁ’rg“%‘cﬂ%ﬁ%s tshen
istilled g and ' I fol
chr omt ogr AgnsEatp e Sid FRURYSy SRRRY ey EROAL B CullilchizePd BY
Bgrgne/ ld: efduvel gsg(SvJeﬁ(; L):%alne%i\ahﬂbmet (2/1)]] wherelnyothp ditledompsusbwad ned as a
yel l ow ol ) . H CDC: D 2.
6. 71(1H, d, 9b@me§PH2P?len}g§0W.@l4ﬁﬂ B ég? { ( %59’ ) P?epzzir 2t8 |( 3? 212 ’

£ o SR e O ARy e ane-2.5-01 o S cyan e

2.72(1H,dd,J=4.15,18.07Hz),

3.57(1H,dd J=9.77,18.07Hz),

5.04(1H,dd,J=4.15,9.76Hz), 7.18(2H,d,J=8.78Hz),

7.19-7.25(4H,m), 7.85(2H,d,J=8.79Hz).
(3) Preparation of 4-(4-chlorophenyl)-6-methyl-3-[4(methylthio)phenyl]pyridazine

Hydrazine hydrate (72 mg, 1.44 mmol) was added to a solution of 4-(4-
chlorophenyl)-5-[4-(methylthio)phenyl]pentane-2,5-dione (317 mg, 0.953 mmol) in
ethanol (6 ml), and the resulting mixture was stirred for 7 hours at a bath temperature of
80°C. Water was added to the reaction mixture, followed by extraction with ethyl acetate.
The extract was washed successively with water and brine, and was then dried over
anhydrous sodium sulfate. The solvent was distilled off and the residue (320 mg) was
dissolved in chloroform. The thus-obtained solution was stirred at room temperature for
7 hours to conduct air oxidation. The solvent was distilled off and the residue (296 mg)
was separated and purified by preparative thin-layer chromatography on silica gel
(developing solvent: chloroform), whereby the title compound was obtained as a pale
yellow oil (200.5 mg, 64.3%).
'H-NMR (CDCl;) 8: 2.48(3H,s), 2.80(3H,s),

7.14(2H,d,J=8.30Hz), 7.17(2H,d,J]=8.30Hz),
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(et hyl t hi o) benzal dehyde (300 ng, 1.97 mmol) in N, N-di nethyl formam de (2
'm). " Wiile stirring the resulting mxture at 30-40C, a solution of

4- (4-chl orophenyl ) - 3-buten- 2-one (370 ng, 1.97 mol) in

N, N-di met hyl formam de (3 m ) was dropped. The thus- obtained m xture was

then stirred at&%gﬁgﬁﬁgﬁ#@&ﬁg&ajﬁ%@f or 90 m nutes. Water was added to

the reaction m taction with ethyl acetate. The

organi c |ayer 7a§02resheglioigpcessively with water and brine, and was then
dried over anhydrous sodiumsulfate. The solvent was distilled off and the
t hus- obt ai Mass infz 3RS 1-1),3288Mm3 27(Was328MhD-at ed and purified by preparative
thin-l1ayer chromatography on silica gel [developing solvent:

hexane/ di et hyl ether (2/1)], whereby the title conpound was obtained as a

pal e yell Og&@-ﬁ@i(fgﬂ ng, 48.3%. 'HNWR (CDC13) S: 2.18(3H,s), 2.47(3H,s),
2.72(1 H, dd, J=4. 15, 18.07Hz), 3.57(1 H dd J=9.77,18.07Hz), 5.04(1

H, dd, J=4. 15, 9. 7Bidparatidn &84-244chlodopBemBHomethyl-3th-7. 25(4H, m) ,

7.85(2H,d, J=8, 79Hz) . . (3) Preparation of

4- (4-chl or %ﬁbﬂ?‘h‘?‘l”ﬁbﬁﬁq’-‘(ﬁpyggﬁzﬂl"mt hyl t hi 0) phenyl ] pyri dazi ne Hydr azi ne
hydrate (72 nyg, i t £ 13nR61) Wak 98dedfto 4-sbArtion of 4-(4-

chl or ophenyl) - SH%’ﬂé%rrrle%yr?o?%t)egggﬁsﬁg] pent ang- 25" 5-di oﬂe S( 311$nr$g_, (0. 953

nol ) in elilbmphenyl)B5-f4 metaythibjphenginehtaned, Sndiene (66 1 wag 260 mmadhinfeghangl hour s

at a bath tenperature of = 80C. Water was, added to the reaction mxtHre,
fol | oned b{l2amDy andkthe Feswjting nExHYe Wag éttféﬁdefgf g %ﬂ\é‘s &kt Baalbtw%%f a‘\‘kéfs‘#e%’ ¢!

b

sodi um sul ven st the residue (320 ng) was

di ssol ved insChbt@ined solitionTWas $tited-ad Biomh feBthesamire tfori2¥ hass ®tdonded aat r oom
tenperature for 7 hours to conduct air_ oxidation. The

distilled ofidaton Thegolvessiwaselistiilsd ofigpnd thgaes ApsdtolRe lif\é%‘r%f’%@‘a Y
Cht or of or PR Sl A9 HAB Herdi B b 9P, TRCRYSHAPHIRUEONAET
(200.5 o, sGdedfd 3 hobrsMVR bath¥erhperatare &f 7B C3 ML) theZeddli03 hiisture was
7.14(2H,d,J=8.30Hz), 7.17(2H,d, J=8.30Hz), 43 . i
neutralized with a dilute aqueous solution of caustic soda, the reaction mixture was
extracted with ethyl acetate. The organic layer was washed successively with a 3%
aqueous solution of sodium sulfite and brine, and was then dried over anhydrous sodium
sulfate. The solvent was distilled off and the residue was separated and purified by
preparative thin-layer chromatography on silica gel [developing solvent:
chloroform/methanol (35/1)], whereby the title compound was obtained as slightly
yellow prisms (330 mg, 46.3%).
Melting point: 205-209°C (ethy] acetate).
'H-NMR (CDCl;) &: 2.84(3H,s), 3.07(3H,s),
7.11(2H,d,J=8.30Hz), 7.34(2H,d,J=8.79Hz),
7.37(1H,s), 7.63(2H,d,J=8.55Hz),
7.91(2H,d,J=8.55Hz).
IR (KBr) em™: 1596,1391,1311,1303,1151,1091,856,840.
Mass m/z: 357(M+-1),358(M+),359(M+),360(M+).

Example 51
Preparation of 3,4-bis-(4-methoxyphenyl)-6-cyanopyridazine
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7.28(1H,s), 7.32(2H,d,J=8.30H), 7.34(2H,d,J=8.30Hz). Mass niz:

"325( M- 1), 326( M+) , 327( Mt) , 328(M+) . Exanpl e 50 Preparation of

4- (4-chl orophenyl ) - 6- net hyl - 3-[4- (et hyl sul fonyl') phenyl | pyri dazi ne

Hydr azi ne nonohydrate (206 ng, 4.1 nmmol) was added to a solution of 4-(4

hl h -5-14: (. ' . Gdi
eh or opheny!) - 5,41 (TRLRY AL P BRATVAARED BRI ZnE1bGREE0A Mgy, 2.0 ol )

I n ethanol (12 t'he e was stirred for 3 hours at a

bat h t enpeCatmr £Hhi@ A Herapediita, B4I58e50 (1929 (5.61 ) 16625 mfrfol)eand potessinesi due
was dissolved in chloroform (30 m ). The thus- obtained sol uti i)n. was

t
stirred atcyanole(8dee#8d6mmelym watenGOmal) was icsrrpgiad. After b‘?SB?PILSﬁaFth Bide The

sol vent i still]ed off h : . Do il \ _
Y Vo S B BRSO s O (1
resul ting %Pﬁée,"’fﬁéresﬂﬁihé hfgiufOwasstRdras rétim fenipRtdiure €69020 durs. eV axkr-70" C.

After the reaction mxture was neutralized with a dilute aqueous sol ution
of causti cclloridornt ves addedito the reaction mixtness ané subsequeatitoalkalinigation, the st e

Th ic | , hed i i % '
S0 omoal Shamed mihRs Mas oar et TS ghSo et inBH WS Wagk i o ©f
sul fate. TRge olnd&is t}i@isdr?gd%vie% LB dRfub sedifmtsiFate Fheltitvanpsvas aisaled 68 and

purified by preparative thin-layér chronmatography on silica gel
[ devel opi ngnderlrediiced pressuroant the ngsideiefaibowvas eparatef andpuriied by he title

R R P EE T RN YT HE M N
7.11(2H, d, 3= : g ; | 26 2bindodiB. 55Hz) |
7 ol (21 d. Yoi dEfgizeq iofiell e aichifher Sexile, Wbty e B e 56, 840
Mass M z: 3faf oMairell a8 SBgHly)yeB6@ (pidsins 83500 Bi44.0%xanpl e 51 Preparati on of

3, 4- bi S_(4_1\/1”5&1?;;323{:]??3/-'1)1Bﬁé.cyampyri dazi ne
'H-NMR (CDCl;) 8: 3.83(3H,s), 3.84(3H,5),

6.86(2H,d,J=8.2Hz), 6.90(2H,d,J=8.2Hz),

7.17(2H,d,J=8.2Hz), 7.46(2H,d,]=8.2Hz),

7.72(1H,s).

Example 52
Preparation of 3,4-bis(4-methoxyphenyl)-6-carboxypyridazine

A 10% aqueous solution of caustic soda (9 ml) was added to a solution of 3,4-
bis(4-methoxyphenyl)-6-cyanopyridazine (1.47 g, 4.63 mmol) in ethanol (12 ml),
followed by stirring at 100°C for 1 hour. After the solvent was distilled off, the residue
was acidified with dilute hydrochloric acid and was then extracted with chloroform. The
organic layer was washed with water and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the residue was crystallized from
ethyl acetate-diethyl ether, whereby the title compound was obtained as pale yellow
needles (1.48 g, 95.0%).

Melting point: 157-158°C.
'H-NMR (CDCl;) &: 3.84(6H,s), 6.83(2H,d,J=8.79Hz),
6.89(2H,d,J=8.79Hz), 7.21(2H,d,J=8.79Hz),
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44 A solution of 3,4-bis-(4-nmethoxyphenyl)pyridazine 1-oxide [Eur. J. Med.
'Chem' -Chimca Therapeutica, 14, 53-60 (1979)] (5.01 g, 16.25 mml) and
pot assium cyanide (3.17 g, 48.75 mmol) in water (90 nl) was ice-cool ed.
After benzoyl chloride (7.77 g, 55.25 nmmol) was added dropwi se with

vigorous stirri _ A O9Iuggs atnosphere, the resulting mxture
was stirred at ?g%%ﬁgug'ﬁrpsgzdg—%%’re or 20 hours. Water- chl orof orm was added

to the reaction m xture, and subsequent to al kalinization, the thus-
obtained m xture was extracted with chloroform The organic |ayer was
washed wi tExample 83, and was then dried over anhydrous sodium sulfate. The

I t distilled of dth id il
sol vent was dis IPTII%é%f?'B A_g)pﬁgg_;newog&g%ﬂlym&?ﬂ%ﬁyp_ql_ e residue (oil) was

separated and onmat’ o y‘on a sifica gel colum

[ hexane/ etﬂ%ﬁ&ra@i gcg,tbgn)(]?‘{y}mzinael evant fractions were crystallized from
et hyl acetate-diethyl ‘et’her-hexane, whereby the title COFYDOLind dnl\t\/}/as
obtai ned as sl i JHBig(dymethowypbend he-cabozppysidagine (340 gaR P9 mxgelyand k-

113-115C. ' H-NVR ( CDC1 : 3..83(3H, 4(3H S) . . N=8. 2Hz) ,

6. 90( 2H, d, Methy ?21“3781377%;34?8? ‘Eé‘z?.ﬁz‘ﬁé’f ,S§SP.§'2‘2>‘%§P<%’?‘3‘§§ S‘%?—é‘? !afg]??}?z( | H, )s) .
Exanpl e S2¢iRHAnafteqD ) dndickd Rhigy IWhiéh £50%arltipn ofeylive A
10% aqueous sol'ution of cauStic soda (9 m ) was added to  a, sol ution of 3,4-
bi s(4- met hbxypygrasephosplforivyenhpdridei (633} 933(2) iapthyl acetagswanaided pRdLifRanol (12
m), followed by stirri t. 100C.for 1 Af

di )sti |l ed g?mﬁl,ngt ger tbe irﬂlz}{%gé’b%%)\&%ao rggﬁtlg?hagaﬁ%?é A rg#ﬁ%rgb%ﬁ@?%ﬁq‘ﬁ?ﬁoy\é@;i d and
was then ewﬁgeﬁ&éggd#d? *i'h&msel'iiﬁé%muﬂh@s exafagRdivit] @lfacetas Tirhgdhion t h

wat er and t ried over anhydrous sodiumsulfate. The solvent was
distilled piyérwaseashee cithesatpr arslsheredrindcovenanhydetug sedivmssubfpies The $qlyad fr om

pal &yl | ones ABE P4 uBSeTgeced Bremire SREte r oA e Wi fetht iR
(CDC13) 6t vﬁxen%%gl Ok fele co@h&%ﬁg Wad oBtathed Akipdle brown crystals (49 mg, 39.4%).
Slightly yellow powder (chloroform-hexane)
Melting point: 178-181°C.
'H-NMR (CDCl;) &: 2.41(3H,s), 2.57(4H,dt,J=7.8,5.0Hz),
3.85(6H,s), 3.94(4H,t,J=5.0Hz),
6.90(2H,d,}=8.4Hz), 6.93(2H,d,J=8.4Hz),
7.24(2H,d,J=8.4Hz), 7.50(2H,d,J=8.4Hz),
7.87(1H,s).
IR (KBr) cm™': 3436,1736,1645,1610,1514,1401,1300,1254.

Example 54
Preparation of 3,4-bis(4-methoxyphenyl)-6-(morpholinocarbonyl)pyridazine

Using 3,4-bis(4-methoxyphenyl)-6-carboxypyridazine (0.25 g, 0.74 mmol),
morpholine (0.65 g, 7.4 mmol), tetrahydrofuran (7 ml) and a 50% solution of cyclic 1-
propanephosphoric anhydride (n=3) (1.2 g) in ethyl acetate (wt.%, product of Hoechst
AG), the procedures of Example 53 were repeated likewise, whereby an oil was obtained
(0.208 g, 69.0%). Crystallization was conducted from ethyl acetate-hexane, whereby the
title compound was obtained as a colorless crystalline powder (0.155 g, 51.4%).

Melting point: 126-128°C.
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6.89(2H, d, J=8. 79Hz), 7.21(2H,d,J=8.79Hz), 45 7.47(2H,d, J=8.79Hz),
'8.26(1H,s). Exanple 53 Preparation of 3, 4- bi s(4- net hoxyphenyl ) - 6- (4- net hyl -
| - piperazinyl carbonyl) pyridazi ne
B,this(4-nethoxypheny|)-6-carboxypyridazine (0.10 g, 0.30 nml) and N

met hyl pi pega. . ) . | uspended in a m xed sol vent of
N, N di et @Wrﬁé&‘ﬁﬁ( 3-73133)585%3‘?%#?{1"%?)ofuran (3 M), to which a 50%
sol ution of cyc&BgCg{&wg@gggpbgs npajJ€9.eAR)dri de (n=3) (0.33 g) in ethyl
acetate was added under ice cooling. After the thus-obtained nmixture was
stirred at roony.ie¢phd.&Ri8HzY 345@HdIIFe0Hzpat er was added. The resul ting

m xt ure was extrggégid with ethylacetate. The organic |ayer was washed with
water and then & Dver anhydrous sodium sul fate. The solvent was

distilled {Km%ﬁglz@ggﬂgﬁg,fg@slgqa’qwglqug]he resi due was washed with

di et hyl ethe reby ‘'t title conmpound was obtained as pal e brown
crystals (49 ng, 39.49%. Slightly yellow powder (chloroform hexane)
Melting point: 178-181 C. "H NMR (CDC13) S 2.41(3H,s),

2.57(4H, dt Example 53 OHz), 3.85(6H,s), 3.94(4H,t, J=5.0Hz),

)

6. 90(2H, d, J=8. 4 = d 1=

7 50E oH. d. J=8. 4 %’?’a‘?‘?’?g%’%p‘r‘,’%’g"b?slfzﬁ'%l?(ﬁxy@ﬁ%)m&ﬁ@' e

342 6b_17? 2, 16t4ﬁ, Iﬁhﬁoﬂtﬁiﬁ;ﬂ ,ogéglbii@ﬁﬁeth%@hefymdﬂhk)r@rﬁaépa|1 &tg @7 mmol)

, 4- bi s(4- met hox enyl ) - 6- | bonyl ' i '

3. 4-bi 54 eI (2 b SR PR O Risdi (071 e f fhmod

nor pnol 1 ne ; J R 0 i
Syelic 1o propldeddHodoshoBTHE kion S LUK fhob bafuhoRiéne a3 M BRIt . 56
product of (HogphsTtallyiagneditia bpsraide duidieshybéthExaapidded Sropevise. Adtoethieed

| i kewi se, whereby an oil was obtained (0.208 g, 69.0%. Crystalli ﬁjation
was conduc resultinggmixture s stieedat dbgiamerempeyaRire iy 1thour, the temperature of fie

mixture was allowed to rise to room temperature, followed by further stirring for 2 hours.
Water-ethyl acetate was added to the reaction mixture, and the thus-obtained mixture was
extracted with ethyl acetate. The organic layer was washed with water and then dried
over anhydrous sodium sulfate. The extract was concentrated under reduced pressure and
the residue was left over at room temperature for 3 days. The residue was separated and
purified by chromatography on a silica gel column [hexane/ethy] acetate (4/1)], whereby
the title compound was obtained as a pale brown oil (0.85 g, 69.8%).
"H-NMR (CDCl5) &: 3.76-3.90(2H,m), 3.83(3H,s),

3.85(3H,s), 5.20-5.37(2H,m), 6.18(1H,m),

6.83-6.95(4H,m), 7.18(2H,d,J=8.1Hz), 7.33(1H,s),

7.44(2H,d,J=8.1Hz).
IR (film) cm™: 1609,1512,1397,1251,1179.

Example 56

Preparation of 3,4-bis(4-methoxyphenyl)-6-(3-hydroxypropyl)pyridazine

To a solution of 6-allyl-3,4-bis(4-methoxyphenyl)pyridazine (0.58 g, 1.7 mmol)
in tetrahydrofuran (3 ml), a 0.5 M solution (8.7 ml) of 9-borabicyclo[3.3.1]nonane in
tetrahydrofuran was added dropwise under an argon gas atmosphere while cooling the

reaction system with ice-water. The resulting mixture was then stirred at room
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title conpound was obtained as a colorless crystalline powder (0.155 g,
'51.4% . Melting point: 126-128C. 46 'H NWR (CDC13) 8: 3.77-3.98(8H m,
3.83(6H,s), 6.86(2Hd,J=8.8Hz), 6.87(2H,d,J=9.CHz), 7.19(2H,d, J=8.8Hz),
5.45 (2H,d,J=9.0Hz), 7.86(1 H,s). IR (KBr) cni:

447, 1645, 1608, 151 9,1251. I I ti i
o-ally ii,t&mﬂs?‘ﬁ@ ﬁgﬁ%@ys@ﬂm@é@% IR ERE Qspffndihen, 3 N causic

, 4- bi s 4- b P XY PARIRA hidreéropeaonad (ki) erd added underficetmdling, followed
t et rahydr of urgsr)] (24 M), ?det ?ée{ﬁ s(tri %’g@w phosphi ne) pal | adi Em (0,21 g,
0.18 rerI )by stixsngeictedm temgenatueo firi2puvs. The resgtigmméytuigwrsexyacted Yofh gas
at nosphere, 1 Msolution ., (11 ni f,allyl magnes| r.oml ' I.et hyl
et her was %mgé’&etﬁ?eo&ﬁio\%@m%llﬂ?grwﬁsh asg?%%‘lfff%@?w&%rﬁs @ ﬁ’rmeegv?/asjsg{ug?tﬂ ?%I%Og% %/he
same t enpeL ittt sBhiutn MRIGgentdiBotATRRT Witer, Bn@val fiRn difed buéranhpdroad | owed to
rise to roomtenperaturée, followed by further stirring for 2 hours.

Wt er - et hysodaus balfate VBle extidetdvascontentrated andentedriogd prassureand thegesulting
t hus-obtai ned m xture was extracted with acetate. The or ar&i c layer
RGN

h
s e hacme g WaRIER OXSToPt FoRrm (HRCERIU UL day i Feaig 3 SeheL The
extract e, GONGREShEGCHBAPln SHUF B0 BIARSIR) 3darc] Wb b | ef

over at ro it erature The residie was separated and
purified byoraprupdeiambadiied a3 palsbrowva®ilg@l54@B8dt)[ hexane/ et hyl acetate

(4/1)], whereby the title d bt ai ned le b . _
o 60 by b Eorop S Rado g AR RS o5y . ° 3T San

5.20-5.37(2H m Lt K ,n), 7.18(2H,d,J=8.1 Hz), 7.33(1
Hs), 7.44(2H, é',lg(:%gf’i«?’)m?)ﬁ'??éﬁﬁ%@%ﬁleo9, 1512, 1397, 1251, 1179, Exanpl e
26 Plr e|toar ati ]9n69@39}#933_3(3@95&886&?@,%2H6},(3- hydr oxypr opyl ) pyri dazi ne To
solution o -a -3, 4- bi s(4- net hox enyl I dazi ) )
6.88(2yH,d,J=9.2Hz), .16(2H,d,J=¥BHz),y Jpyridazine (0.58 g, 1.7 mol)
7.33(1H,s), 7.41(2H d,J=9.2Hz).

IR (film) cm™: 3366,1609,1513,1400,1299,1252,1179.

Example 57

Preparation of 3,4-bis(4-methoxyphenyl)-6-(2-carboxyethyl)pyridazine

3,4-Bis(4-methoxyphenyl)-6-(3-hydroxypropyl)pyridazine (0.54 g, 1.5 mmol) was
dissolved in acetone (6 ml), and subsequent to addition of Jones reagent (4.2 ml), the
resulting mixture was stirred at room temperature for 8 hours. After isopropanol was
added to decompose excess reagent, water was added and the thus-obtained mixture was
extracted with ethyl acetate. The organic layer was washed with water, followed by back
extraction with a saturated aqueous solution of sodium bicarbonate. The back extract was
acidified with hydrochloric acid, followed by extraction with chloroform. The organic
layer was washed with water and then dried over anhydrous sodium sulfate. The solvent
was distilled off and the residue was separated and purified by chromatography on a
silica gel column [chloroform/methanol (40/1)], whereby the title compound was
obtained as a pale brown oil (0.21 g, 37.4%).
'H-NMR (CDCl;) 8: 3.05(2H,1,J=6.8Hz),

3.35(2H,t,J=6.8Hz), 3.80(3H,s), 3.81(3H,s),

5.14(1H,brs), 6.83(2H,d,J=9.0Hz),
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in tetrahydrofuran (3 m), a 0.5 Msolution (8.7 nm) of

*9- bot abi cycl o[ 3. 3. 1] nonane in tetrahydrofuran was added dropw se under an
argon gas atnosphere while cooling the reaction systemwth ice-water. The
resulting mxture was then stirred at room 47 tenperature for 15 hours. To

the reaction mé?%@%d%y%%ﬁﬂ?“a%m , 3 Ncaustic- soda (3 m) and

31 % hydrogen p e ’added under ice cooling, followed by
stirring at roomgﬁmg@_m@,ﬁgo(m,byours. The reaction m xture was
extracted with ethyl ‘acetate, the organic |ayer was washed successively
wi th wat er IR (CHELucmt el23c164041814.441 7t i on of sodi um hydr ogen carbonate and
wat er, and was then dried over anhydrous sodium sulfate. The extract was
concentrated under reduced pressure and the resulting mxture was |eft
over at ropmitenpgrature for 3 days. The residue was separated and
purified by—c!h%ﬁ‘?ﬁt ography on a silica gel colum (ethyl acetate), whereby
the title ~conpBeparatias ob Bdiis(denetboxyphenyd)-b{Nvydxy-N-methylg- 88. 394 .

"H- NWR (CDC13) 8: I%Z)%chE g J=6.5Hz), 3.08(1H, brs), 3.16(2Ht,J=7.3Hz),
3.80(2H,t carbameylstyl)pysi ¥8SH,s), 3.83(3H,s), 6.85(2 H,d, J=9.2Hz), 6.8

8(2H, d, J=9. 2Hz) 4 4/R: = . Mdazi | A.IAmdEZ) . IR
(1£i lm cm1: 3%} ét%%@%%%fgyp}fleﬁ%%ﬁ%gcsrb%r%cgé;tﬁiilbib_/)gﬂdamég%l(?‘%7 Pr epar a%i on of
g, f{ bi s( 4- amd Nontythibipgoxylamires lairdohioriste 9.1 5@ gr 1. 8Amined) were dissolved in N,N-

was di seoReaimHreB A T8 trder i oLtk sut BRS04 iesf rdpod i)
reagent (4tl?eng§ %s%%)tsﬂﬁltigﬁ%g ctlicrl\?\%ﬂsg})%%gﬁ@spﬁ%c Sitylres (A) (991 EeTEr at ur e

for 8 hours. I Sopropano ded to deConpose excess reagent
wat er was agaélirpabyltacetatehwere addedi drepwise. A ftar stiming foek hoere thedemperatues oly |

ot act | on i EPGME SIS HGHES Jo S0 dPTB CBFeraBE AR ARUBRLE Wthe
Pt e
over anhydmgixtireads extrastedfvatieethylectael Thaorganiadaydi was washgd shgcessivelY he
residue mfwifheapgatcggt%g agtrlle%ug lsJorliuIici)r(la gf s%%iu%? L}%ygée%%gr%gga}{e and evater, and was then
dried over anhydrous sodium sulfate. The solvent was distilled off and the residue was
crystallized from ethyl acetate-hexane, whereby the title compound was obtained as pale
brown needles (17 mg, 13.0%).
Melting point: 85-87°C.
'H-NMR (CDCl;) 8: 1.71(1H,brs), 3.21(2H,t,J=6.7Hz),
3.24(3H,s), 3.48(2H,t,J=6.7Hz), 3.84(6H,s),
6.88(4H,d,J=9.2Hz), 7.16(2H,d,J=9.2Hz),
7.34(2H,d,J=9.2Hz), 7.44(1H,s).
IR (KBr) cm™: 3436,1736,1645,1610,1514,1401,1300,1254.

Example 59
Preparation of 6-chloro-3-[4-(methylthio)phenyl]-4-phenylpyridazine
6-[4-(Methylthio)phenyl]-5-phenyl-2H-pyridazin-3-one [WO 9925697] (500 mg)
was processed as a starting material in a similar manner as in Example 22 (reacted at
100°C for 2 hours), whereby the title compound was obtained quantitatively as pale
brown prisms (ethyl acetate-hexane).
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Si i ca gel colum [chlorof orn net hanol (40/1)], whereby the title conpound
'was ‘'obtained as a pale brown oil (0.21 g, 37.4%. 'H NVWVR (CDC13) 6:
3.05(2H,t,J=6.8Hz), 3.35(2Ht,J=6.8Hz), 3.80(3H,s), 3.81(3H ),
5.14(1H,brs), 6.83 (2H,d, J=9.0Hz), 48 6.84(2H,d, J=9. CHz), 7.13

(2H, d, J=9. QHz. 7., 9. OHz), 7.40(1 H,s). IR (CHCL3) CM 1:
%727516(10,1‘?‘%)&??2%%@'3;@8 Preparation of ) ( ) '

, 4-bi s 4-‘@}2@@%@ enyls) 289Gy s, A\=esH)| - 2- car banoyl et hyl i dazi
3, 4- Bi s(4-net ox§p?e%l ) - 6-?2-’%& bgfyét’ yl )%&i dazi ne (O. >1/36 g?/ )Op%r7l milz): ?e
anle\l-Nrreéhyl PﬁdT.?&-ylE(ﬂ_Hl,m)?X/.alIs@H‘,ﬂ,br&ﬂéZ)( 0.156 g, 1.87 mmwol) were dissol ved
in N, i met hyl f or e (4 Under ice cooling, triethylamne (0.77 g,
7.608 mmol ) and7-3§ﬂ§?al’g’“§03/osé%hﬁ)i on of cyclic 1-propanephosphori c( )
anhydri de (i (Or3956p, 14015586, 1999329, N 38l 1100,834,988762.983.¢ added dr opui se.
After stirring for 1 hodr, f+he tenperature of the resulting m xture was
al | oned t oMabs®/2: 01200130 4(N60r at ure, at which the mixture was stirred for
15 hours. Water was added to the reaction m xture, and the thus-obtained

m xture was extracted with ethyl acetate. The organic |ayer was washed

successi ve a saturated aqueous sol ution of sodi um hydrogencarbonate
and wat e.r,ég%&%ég then dried over anhydrous sodi um sul fatg. Tge sol vent
was distilled OPfAeE%ﬂoﬁ be6kBiBtEu€4 whkropheyd)-aHKHi zed from et hyl

acet at e- hexane, er ebh/ the title conpound was obtai ned as pale brown
needl es ( 1(methylsulfmydiphenyblpysiidaginsoi nt: 85-87C. ' H-NMR (CDC13) S 1.71(1

) 3 ot e e M R O 3
(KBr) cnl: pReafed #dbsikBAPmbfiid) ad il Bxandfld 34,30BcraiR5the title compound was ’
quantitatively obtained as colorless plates (ethyl acetate-hexane).
Melting point: 189.6-190.5°C.
'H-NMR (CDCl;) &: 3.08(3H,s), 7.12(2H,d J=8.5Hz),
7.37(2H,d,J=8.5Hz), 7.58(1H,s),
7.62(2H,d,J=8.8Hz), 7.93(2H,d,J=8.8Hz).
IR (KBr) cm™: 1490,1312,1304,1152,1134,1090,852,846,776,585.
Mass m/z: 378(M"),380(M™).

Example 61

Preparation of 4-(4-chlorophenyl)-3-[4-(methylsulfonyl)phenyl]pyridazine

(1) Preparation of 2-(4-chlorophenyl)-1-[4-(methylthio)phenyl]-4-penten-1-one

After a 2.0 M solution of lithium diisopropylamide (LDA) (36.2 ml, 72.4 mmol)
was added at -20°C to a solution of 2-(4-chlorophenyl)-1-[4-(methylthio)phenyl}-1-
ethanone (20 g, 72.3 mmol) in anhydrous tetrahydrofuran (200 ml), the resulting mixture
was stirred for 20 minutes while heating it to room temperature. The mixture was then
cooled to -20°C, at which allyl iodide (6.67 ml, 72.9 mmol) was added, followed by
stirring for 30 minutes while heating it to room temperature. Water was added to the
reaction mixture, and the resulting mixture was extracted with ethyl acetate. The organic

layer was dried over anhydrous sodium sulfate. The solvent was distilled off and the
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Exanpl e 59 Preparation of

'6- chl or o- 3-[ 4- (net hyl t hi 0) phenyl ] - 4- phenyl pyri dazi ne 6-

[ 4- (Met hyl t hi 0) phenyl ] -5-phenyl -2H pyridazin-3 -one [ WD 9925697] (500 np)
was processed as a starting material in a simlar manner as in Exarrple 22

(reacted at ..100C ned
quantitati frajdye yas B%Haéa%e‘ﬂ%“%\/@)“ﬁ‘? © %ﬁs ﬁ%q&}%aﬂﬁgte(%n:% %Bﬁ%%gg])“. 4[QS ??ll ng

poi nt: 1571(p é%x%/ethﬁ‘a%e((ﬂi)glﬁbleﬁantZraéﬁér&w/&): cryétallired froth firethybHz)
7.18-7.23(2H R, 7.33(2H d ,  7.35-7.42(3Hm, 7.50(! | R (KBr)
cm @ 1592, atherthekass, w}&w,ymezmqumpomdwvas@btm ap@olotlgss pnsmfs@ﬁ%

312( M), 316%%% Exanpl e 60 Preparation of

6- chl oro-4 hl orophenyl )-3-[4- (nethylsul fonyl)phenyl]pyridazi ne

6- Chl or o- 4*}(14\1MR(@ t)egwl‘pg g)4 (met hyl t hi o) phenyl ] pyri dazi ne (230 ng) was
processed in a simlar mann r as in Exanple 34, whereby the title conpound

\/\N/glst | ﬁ;agt [ t?t [ %ggmm%?@%dlm}mJ orless plates (ethyl acetate-hexane).
oin 08(3H,s), 7. S
\; 83?52)(1 7. 37290(4L il 753,03, M@ﬁgﬁ?&%@?@ 2H,(d,J23.8L2)1,2(2H |
H d, J=8.8
1490, 1312, 1304, @9%%&%%663@2)846 776,585. Mass m z: 378( M), 380( M+) .

Exanpl e 61 Prepzsm(mado%wzn 58Hz), 571(1Hm),

4- (4- chl or ophenyl Islfo h i dazi 1 '
of 2-(4-chl oropﬁérﬁy??é(ﬂ‘lﬁm)»(i Qfﬂljjld@ﬂp %%@%ﬁ}]gyggn?ékni E)n)e P,réa‘eltog; agl (2).nO

M sol ut i on pefelich B, dkés piaoRsh 386l 42 6, 1088136k 21 /7174, B! ) wais
2- (4-chl or ophenyl ) -1-[ 4- (net hyl t hi o) phenyl ] - 1-
(2) Preparation of 3-(4-chlorophenyl)-4-[4-(methy]sulfonyl)phenyl]-4-oxo-butylaldehyde
2-(4-Chlorophenyl)-1-[4-(methylthio)phenyl]-4-penten-1-one (5.7 g, 18.0 mmol)
was processed in a similar manner as in Example 34, whereby the title compound was
obtained as a pale yellow amorphous solid (4.50 g, 71.3%)
'H-NMR (CDCl;) 8: 2.88(1H,dd,J=3.90,18.55Hz)
3.04(3H,s), 3.65(1H,dd,J=9.77,18.55Hz),
5.08(1H,dd,J=3.90,9.77Hz), 7.19(2H,d,]=8.79Hz),
7.29(2H,d,J=8.79Hz), 7.97(2H,d,]=8.79Hz),
8.09(2H,d,J=8.79Hz), 9.79(1H,s).
IR (film) cm™: 1718,1689,1493,1317,1153.

(3) Preparation of 4-(4-chlorophenyl)-3-[4-(methylsulfonyl)phenyl]pyridazine
Hydrazine hydrate (0.8 ml, 16.5 mmol) was added to a solution of 3-(4-
chlorophenyl)-4-[4-(methylsulfonyl)phenyl]-4-oxo-butylaldehyde (4.5 g, 12.8 mmol) in

ethanol (100 ml), followed by stirring at room temperature for 1 hour. Hydrogen
peroxide solution 31% (6 ml) was added to the reaction mixture, and the resulting
mixture was stirred at 60°C for 18 hours. The mixture was concentrated under reduced
pressure and the residue was separated and purified by chromatography on a silica gel
column [silica gel 70 g, chloroform/methanol (50/1)], whereby the title compound was
obtained as a pale yellow amorphous solid (2.60 g, 58.8%).
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et hanone (20 g, 72.3 nmol) in anhydrous tetrahydrofuran (200 m), the
'resutting mxture was stirred for 20 mnutes while heating it to room
tenperature. The m xture was then cooled to -20C, at which allyl iodide
(6.67 m, 72.9 mvol) was added, foIIovved by stirring for 30 mnutes while

heating it e §ﬁg§dtothe reaction m xture,
and the re&ﬁ”@g%b%r%%\gwsgkﬁ ed w't thyl acetate. The organic

| ayer was driedy, 95(eH, dap:twg}pyw 54(dHLtiTJ-—SﬂJ35°I-th)e The sol vent was distilled
off and the 50 resi dié was separated and 5 rified by chromatography on a

silica gel col uhb6RELd,J5TH), 7.99CHA.J S4B/ et hyl acetate (2/1)]. Rel evant

fractions were ¢ I_ rom di ethyl ether-hexane, whereby the title
conmpound was ob?é%/(iég —§Z3§gl| SJrI ess prisnms (22.85 g, 99.8%. 1H NVR (CDC13)

8: 2.48(3 53
. 54(1H,(t"fj{5é;‘rh§% H33'163q 1%§713§2 i%lgggﬂj% 26@)90(?0;?1 =7.32, 13. 92Hz) ,

H, dd, J=0. 92, 17. 58Hz) 5. 71(1 H rr) 7.18.7.28(6H, ),
7.84(2H, dd, J=1. 95, 6. 83Hz) . IR (CHCL3) CM1 :
1663, 1588, bxample 810 1322, 1306, 1285 1264, 1210, 1172, 1118. (2) Preparation of

3-(4-chl °r°phe”if ;3 t{» § 4. @'Dﬁﬁ PhgBinylsuforyiiph Alisiene de
2- (4- Chl or opheny ar%1 rho ‘gg EM}J 'EJG% 45,Sentlg>rr@ w}gge (5.7 g, 18.0
nmol ) was grideessed in a sim I ar rranner as in Exanple 34, whereby the title

oo 1S B Saet 2 lohohol 65 ERTLPIRA R A AT

3, 65(1 H da

7.19( 2H, d, 93@%96@3})83 % aé%)%lé—f’lg&gf&)é’h&gﬂgr@a?ﬁ%?(?zd ¥ %5 mmoR g pectic acid

?3?9(P r2§ d, @Panﬁ HdEpwed by Stirkinglas50°0 for 6ftiolirs) Therteactichlifixt 68 Syak 40GcenBaed 1153,
parati on of

4- ( 4- chi or wdee mupedspreasugerandia HaFesisip) HHBRGPY TS iPaissINp FAEPPAE
hydrate ( 0was ggded.l'?he thmst%{)?ainve\:@%i%qg QIag th?ac&(alvmﬂ 8{?01'(3%0“?5, Qﬁd the organic

layer was dried over anhydrous sodium sulfate. The solvent was distilled off and the
residue was separated and purified by chromatography on a silica gel column [silica gel
100 g, benzene/ethyl acetate (1/1)], whereby the title compound was obtained as a pale
yellow amorphous solid (1.2 g, 44.1%).
TH-NMR (CDCl;) 6: 3.07(3H,s), 7.08(2H,d,J=8.55Hz),

7.34(2H,d,J=8.55Hz), 7.59(2H,d,J=8.55Hz),

7.68(1H,d,J=6.59Hz), 7.90(2H,d,J=8.55Hz),

8.26(1H,d,J=6.59Hz). _
IR (film) em™: 1683,1592,1525,1492,1314,1152.

Example 63

Preparation of 4-(4-chlorophenyl)-6-cyano-3-[4-
(methylsulfonyl)phenyl]pyridazine

To a solution of 4-(4-chlorophenyl)-3-[4-(methylsulfonyl)phenyl]pyridazine-1-
oxide (1.1 g, 3.05 mmol) in anhydrous tetrahydrofuran (50 ml), water (30 ml), potassium
cyanide (1.008 g, 15.5 mmol) and benzoyl chloride (6 ml, 51.7 mmol) were added
successively, followed by stirring at room temperature for 24 hours. The reaction mixture

was extracted with chloroform, and the organic layer was dried over anhydrous sodium
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chl orophenyl) - 4-[4- (et hyl sul fonyl ) phenyl ] - 4- oxo- butyl al dehyde (4.5 g, 12.8
‘mmol )" in ethanol (100 m ), followed by stirring at roomtenperature for 1
hour. Hydrogen peroxide solution 31% (6 m) was added to the reaction

m xture, and the resulting mxture was stirred at 60C for 18 hours The

m xture V\’aﬁllféf) 5]@%’3%%% filed ﬁﬁumﬁpfﬁﬁﬁl@rﬁségﬁrﬁg@ ahEFurtied bya

separ at ed purnE omat ography on a silica ge col um HSI lica

gel 70 g, &fbRe® Fﬁbﬂ? BﬂhhﬂnalgeK&ﬂMrﬂm [silicatpe é@)g, ¢H1@xof0rn1/metdnemi(6éﬁidi) was
obtained as a pale yellow a hous soljd (2. 58. 80 NI\/R
(CDC13) 6: Relepat Siackigns werqsl(yzuarP lized fromsethyly acetaf? d&!g‘b l gthery befs@»&’f tit

6 29(1H o, SIS oﬁawe?(%ﬁrﬁaﬁeﬁv@s'ﬁ@‘g‘i%@ﬁ@% Phoz. 1313, 1155, Exanpl ¢

62 Prepar aM %gq;omt 211,4212.5°C
4- (4-chl orophenyl ) -3-[4- (et hyI sul fonyl ) phenyl ] pyri dazi ne-1 oxi de Hydrogen
per oxi de sHI-NMR{COEINNS: 3.02(3H.}), Rd$(2Hiddd8./8H=), sol uti on of 4- (4-

chl orophenyl) - 3[42§Hmeth | sul f n ridazine (2.6 g, 7.55 mmmol) in

aceil c acid (30 4 df’ﬁg 9%@}85 glhéﬁg)t 50C for 6 hours. The rea)cti on

m xture was con ral\e § ed pressure, and to the residue, an
9%@#1%%& 9971218 Seiped

aqueous solution o ass car was added. The t hus-obtai ned

m xture wam eRBf)agi édm,uism;ma;mfsenm anil.t he organic |ayer was dried
over anhydrous sodium sulfate. The solvent was distilled off and the
resi due was separated and purified by chromat ography on a silica gel columm

[silica ge 10 benzene/ ethyl acetate (1/1)], whereby the title
corrpound V\Evo'gga@;ned as a pale vyellow am)rphous solid (1.2 g, 44.1 %

H AR (COCL3) repirdia 5 G melb By SpBIsTEssng . 4( 21, d, 3-8 55Hz) |
7.59(2H, d, J=8. 55Hz) 1H, d, J= ?59Hz%l g2t )2 26(1
H, d, J=6. 50Hz) . lﬁ?/o(l?alllaﬁwnb% chargrab (1 Eghwasarde 59323%‘3‘1% ‘iflé%‘b 0-3-(4-

methoxyphenyl)-4-phenylpyridazine (1.53 g, 5.16 mmol) in acetic acid (25 ml) and under
a hydrogen gas stream, catalytic reduction was conducted at room temperature and
atmospheric pressure for 5 hours. The catalyst was filtered off, the solvent was distilled
off, and a saturated aqueous solution of sodium bicarbonate was added to the residue.
The thus-obtained mixture was extracted with chloroform, and the organic layer was
dried over anhydrous sodium sulfate. The solvent was distilled off and the residue was
crystallized from hexane, whereby the title compound was obtained as pale yellow
needles (1.28 g, 94.7%).
Melting point: 116.1-119.6°C.
'H-NMR (CDCl;) &: 3.81(3H,s), 6.83(2H,d,J=8.79Hz2),

7.20-7.24(2H,m), 7.32-7.45(6H,m),

9.16(1H,d,J=5.12Hz).
IR (KBr) cm™: 1607,1514,1428,1352,1300,1248,1181.

Example 65
Preparation of 3-(4-methoxyphenyl)-4-phenylpyridazine-l-oxide
3-(4-Methoxyphenyl)-4-phenylpyridazine (1.15 g, 4.39 mmol) was processed in a

similar manner as in Example 62 and the residue was crystallized from chloroform-
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Exanpl e 63 Preparation of 4-(4-chlorophenyl)-6-cyano- 3-][ 4-

“(met hyl sul f onyl ) phenyl ] pyri dazine To a solution of

4- (4-chl orophenyl ) - 3-[ 4- (et hyl sul f onyl ) phenyl ] pyri dazi ne-1 oxide (1.1 g,
3.05 mml) in anhydrous tetrahydrofuran (50 m ), water (30 ml), potassium

cyani de (1080 SnerlSncBlo:RRGpBARLEs SHLAES BopdOydow Fsrls (MO wer e

added successively irring at roomtenperature for 24 hours.
The reactigngyhxture was extracted with chloroform and the organic |ayer
was dried over anhydrous sodi um 52 sulfate. The solvent was distilled off,
and the reMelting poins: 58Pkl 88.86%C.and purified by chronatography on a silica

Pract i ons WrMRACDRIDE 38D P IR TLE M 0l ol nyl” et her . whor eby the
title corrpound%\ivg_g.ﬁ@@hgwagljgg. tamel low prisms (310 ng, 27.5%. Melting
.oC "H

poi nt: 211.4-21 (CDC13) 6:3.09(3H s), 7.14(2H, d, J=8. 79Hz),
7. 41( 2H, d, J=8. 79HZ{IH,d/I=6HIMH),B. 6(HI,80F6.59Hz) . 88( 1H, s), 7. 97(2H, d, J=8. 30Hz) .

IR (KBr) cml; 2248,,1597 , , ) | e 64 Preparation of

3- (4- net hol&ﬂﬁ%ﬂy’r‘)li i@h@?ﬁﬁ%ﬁ%ﬁ%@%@ié&ﬁzﬁﬁ)um on charcoal (1.1 g)
was added to a solution of 6-chloro-3-(4- nethoxyphenyl)-4-phenyl pyri dazi ne
(1.53 g, 5.16 mmol) in acetic acid (25 m) and under a hydrogen gas

stream cagEfaniple®6r educti on was conducted at roomtenperature and

at nospheric pressure for 5 hours. The catal yst s filtered off, the

sol vent was di sPrelPFl@HOHGWZCYW'Q'%%"XP@\} hﬁ&%ﬂ@fp%hﬁ’?eon of sodium

bi car bonat e was a4l dEbe 104400 A O THnioly Wasnas
extracted with 83?%&%?%&%5%%$§h%?%5n?§el ayer équas é]’dri ed o%/brer anhydr ous

sodi um sul pascessed liea sialiMeniantass i Exarhple 63 ahd themdsidtewasaystaltizedifiom

crystallized from hexane, whereby the title co und was, obt.ai ned.as pal e
yel | ow nedisthyd ether-bexage, "9‘&‘#%&%? f’?rﬁgo‘ﬁﬁi %ﬁts%faj%?dﬁslpf&)@ ow Heeaids P

(593 mg, 51.7%).

Melting point: 131.4-132.2°C.

'H-NMR (CDCl;) &: 3.82(3H,s), 6.84(2H,d,J=8.79Hz),
7.24(2H,dd,J=1.95,8.05Hz), 7.36-7.43(3H,m),
7.44(2H,d,J=8.79Hz), 7.76(1H,s).

IR (KBr) cm™: 2245,1575,1489,1381,1259,1184,1180.

Experiment 1 (Inhibitory Activity against Interleukin-1B Production
Inhibitory activity of the compounds of the present invention, which are
represented by the formula (I), against interleukin-1p production was tested by the

following experiment:

HL-60 cells were cultured for 4 days until confluence on RPMI 1640 medium
with 10% fetal bovine serum (FBS) added thereto. The medium was centrifuged. The
supernatant was discarded, and the cells were then suspended at 1 x 108 cells/ml on
RPMI 1640 medium with 3% FBS, and lipopolysaccharide was added to give a final
concentration of 10 z g/ml . The culture was inoculated at 1 ml/well to a 24-well plate. A

test compound was added at 1 u l/well, followed by culturing for 3 days. Three days later,

the amount of interleukin-1B in each culture was determined by ELISA. Each ICs value
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"HNWR (CDC 3) 6: 3.81(3H,s), 6.83(2H,d,J=8.79Hz), 7.20-7.24(2H m,
+7.3247.45(6H, M, 9.16(1H,d,J=5.12Hz). IR (KBr) cm':

1607, 1514, 1428, 1352, 1300, 1248, 1181. Exanple 65 Preparation of

3-(4- nethoxyphenyl) 4- phenyl pyri dazi ne- | - oxi de

3 (4- Met hox olfdog@ssed in
simlar ﬁgﬁ‘ﬁf#ﬂ é%fb}pygx%{éfag?%h gg%klragwg}ﬁeé&ég)ll éﬁgﬁ%?ﬁ?#%g?ﬁ??l ized from
Ch' or of or m@R4dR&ulty bn séhiefeprevestatiyy/conippunds dre shompouTablevks obt ai ned as
pale yellow prisns (1.01 g, 82.8%. Melting point: 117.1-118.0C 'H NWR
(CbCl3) S 3.80(3H,s), 6.78(2H,d,J=8.79Hz), 7.11-7.21(2H m,
7.32-7.36(5H m, 7.57(IH,d,J:6.59FE), 8.16(1H,d, J=6.59Hz). IR (KBr) cm:
1607, 1509, 1428, 1377, 1346, 1252, 1173, 1150. Exanpl e 66 Preparation of
6- cyan- 3- (4- met hoxyphenyl ) - 4- phenyl pyri dazi ne
3- (4- Met hoxyphenyl ) - 4- phenyl pyri dazi ne-1-oxide (1.11 g, 3.97 mml) was
processed in a simlar manner as in Exanple 63 and the residue was
crystallized from diethyl ether-hexane, whereby the title conpound was
obt ai ned as pale yellow needles (593 ng, 51.7%. Melting point:
131.4-132.2C. 'H NWR (CDC13) S: 3.82(3H,s), 6.84(2H,d, J=8.79Hz),
7.24(2H,dd, J=1. 95, 8. 05Hz), 7.36-7.43(3H,m, 7.44(2H,d,J=8.79Hz),
7.76(1H,s). IR (KBr) cm 1: 2245, 1575, 1489, 1381, 1259, 1184, 1180. Experinment 1
(I'nhibitory Activity against Interleukin- I R Production) Inhibitory
activity of the conmpounds of the present invention, which are represented
by the fornmula (1), against interleukin-1(3 production was tested by the
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foll owi ng experinment: HL-60 cells were cultured for 4 days until confl uence
'on RPM 1640 nmedium with 10% fetal bovine serum (FBS) added thereto. The
medi um was centrifuged. The supernatant was di scarded, and the cells were
t hen suspended at | x 106 cells/m on RPM 1640 mediumw th 3% FBS, and
| i popol ysa.gé:[{’:gii de was added to give a final concentration of 10 u g/m

r

The cul tu inoculated at | m/well to a 24-well plate A test
GO s B B iTe Somilon: n | h P SRS 2 25, T e
by ELI SA. Each 1[50 val % det erm ned by a conparison in yifeld with a
control to whichfno tes oun gdded. Results on sone
representative cpmpounds ar e shovvn |n Table 1. 55 T be 1 Test copnpound
IL-P (1C50 u M) [Exanple No.3 30.10 50.12 70.18 80, @g 90.46 110.19 120.04
140. 20 150.45 179. 63 180. 15 5:L90. 16 230.96 250.32 (12

7 0.18

8 0.35

9 0.46

11 0.19

12 0.04

14 0.20

15 0.45

17 0.63

18 0.15

19 0.16

23 0.96

25 0.32

26 0.31

27 0.01

32 0.94

33 0.26

51 0.09

66 0.68

Comparative Compound 1 32.10
Comparative Compound 2 4,16

56



260. 31 270. 01 320.94 330.26 510.09 660. 68 Conparative Conpound 132.10
‘Conparative Conpound 24.16 56 O\ MeQ 4-,- i MO OV N N C Conparative
Compound 1 CI Conparative Conpound 2 Capability of Exploitation in Indusry
The phenyl pyri dazi ne conpounds (1) and their salts, which pertain to the
present invention, have excgl,lent inhibitory actiyity against

i nterl eukin-10 production, a ®are useful as nedi es such as preventives
and therapeutics for i mune system di seases, i at ory di seases and

i schem ¢ di seases. M0 conmpound represented by

the follow ng fornmula (1) A4 wherein R sents substituted or
unsubsti tuted phenyl orxsubstNhy uted or unsub 8 pyridyl,
_N g
Cl Cl
Comparative Compound 1 Comparative Compound 2

Capability of Exploitation in Indusry
The phenylpyridazine compounds (I) and their salts, which pertain to the present

invention, have excellent inhibitory activity against interleukin-1p production, and are
useful as medicines such as preventives and therapeutics for immune system diseases,

inflammatory diseases and ischemic diseases.
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R2 represents | ower al koxy, |ower alkylthio, |ower alkylsulfinyl or |ower
-al kyt'sul fonyl, R3 represents hydrogen or |ower al koxy, or R2 and R3 may be
fused together to forman al kyl enedi oxy group, R4 represents hydrogen,

hal ogen, cyano, carboxyl, substituted or unsubstituted |ower alkyl,
substitutﬁ%jgpdgnsubstituted | ower al kenyl, substituted or unsubstituted

| oner al 5 substituted or unsubstituted | ower al kylsulfinyl,
substituted or unsubstituted |ower alkylsulfonyl, substituted or
unsubstituted | ower al kyl sul fonyl oxy, substit te& P@g unsubstituted aryl,
substituted or Lrfsphenylnyridednesampaund T%F%Pt?é;’éﬂ‘ € 1050pans fE‘]’H‘E‘}a\ (br

unsubsti tuted phenoxy, substituted or unsubstituted phenylthio, substituted
or unsubstituted phenylsul finyl, substituted or unsubstituted
phenyl sul fonyl, substituted or wunsubstg?uted pyridyloxy, a substituted or
unsubsti tuted norpholino, substituted o unspbstituted morphol i nocarbonyl,

substituted or unsubstituted piperidi 0GRy be yl, substituted or
unsubstituted 1-piperazinyl carbonyl of jsti t ut ed or unsubstituted am no,
gn R is 4-methoxyphenyl, R2 is

and nisOorl, 58 with the proviso tha
met hoxy and R3 is hydrogen, R4 can notYbe hydrogen or hal ogen and with the
| f onyl ) phen§) or

proviso that R can not be 4- (met‘J]yIsu

4- (am nosul fonyl ) phenyl; or a salt” theresfy 2. The phenyl pyridazi ne
conpound or a salt thereof of claim1)] wherein R represents pyridyl or
substituted or unsubstituted phenyl; R2 _rdb™d@knts | ower al koxy, |ower

al kylthio or lower al kylsulfonyl; R3 ré¢presents hydrogen or |ower al koxy;
or R and R3 may be fused together to fafm an al kyl enedi oxy group; R4
represents ~ hbstitlit@Poinsubstinied i t ut ed
| ower al kngglggl\i\.g?@%ﬁelg%&ls;%s&f%%?’?gﬁ(‘%ﬁhﬁi@g?ﬂh%&%ﬁaI kyl sul fonyl, |ower

al kyl sul f pyridydxy, substituted or unsubstituted aryl, substituted or

unsubstituted argmatic heterocycle, substi.tuted unsubst i.t ut ed phenoxy,
substituted or Bniampesentslowe sand %?(ylélypi V’F{)a&}’mﬁ%n%sor lower

alkylsulfonyl,

R? represents hydrogen or lower alkoxy,

or R? and R® may be fused together to form an alkylenedioxy group,

R* represents hydrogen, halogen, cyano, carboxyl, substituted or unsubstituted
lower alkyl, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower
alkylthio, substituted or unsubstituted lower alkylsulfinyl, substituted or unsubstituted
lower alkylsulfonyl, substituted or unsubstituted lower alkylsulfonyloxy, substituted or
unsubstituted aryl, substituted or unsubstituted aromatic heterocycle, substituted or
unsubstituted phenoxy, substituted or unsubstituted phenylthio, substituted or
unsubstituted phenylsulfinyl, substituted or unsubstituted phenylsulfonyl, substituted or
unsubstituted pyridyloxy, a substituted or unsubstituted morpholino, substituted or
unsubstituted morpholinocarbonyl, substituted or unsubstituted piperidinocarbonyl,

substituted or unsubstituted 1-piperazinylcarbonyl or substituted or unsubstituted amino,

and

nisOorl,
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nor ph‘_ol i no, norpholinocarbonyl, substituted or unsubstituted

'pi per’i di nocar bonyl or substituted or unsubstituted am no; and nisOor1.
with the proviso that when R is 4-nethoxyphenyl, R2 is methoxy and R3 is
hydr ogen, R4 can not be hydrogen or hal ogen and with the proviso that R

can not be 4 (GEAI SHLLOBA WRBERYYs irchick eAoeRE foRMBNBRYRY is3. The

phenyl pyri dazi n‘é“ or a sa ereof “according to c al m 1, wherein

R is pyrigidroged; ROBAINIt by ldgemyr lfogenland iwithtthelployisorikat®’ cannet beefrber s
selected fromthe group consisting of halogen, |ower al koxy and phenylthio

g:}gupfs. 4I (xﬂ'dtbylpuﬂﬁmyl)pbﬁrwbelz‘l (?ém@@%fmﬂdpwyla salt thereof according to any
o] cl ai ns rein R4 is hydrogen; hal ogen; cyano; carboxyl;

| ower al kyl, mPfc%S%‘i)e § substituted by one or nore nenbers sel ect eé from
t he group consisting of hydroxyl, carboxyl and substituted or

unsubsti tuted am nocarbonyl; |ower al kenyl; |ower alkylthio; |ower

al kyl sul fonyl ; Dol phényipysidatinngorapgundsi@rsglt themi@ﬁﬁﬁélmdhw&ﬁe%y be

substituted by ne or nore t
nal ogen.  cyano, RreraeaR@ I HOVE AL RaRy o BRORER B Chray he
substituted by Rﬂfep‘?éseﬂm@wé]aélm@ mref)myltﬁa ochrwaxal@xwfoma;phol i no;

nnrphollnocarbon¥ pl perazi nocaf bonyl, which may be  substituted by one or
nore | ower al kyR gemeqantslwdrognmnol,owmhaldmxymy be substituted by one or nore

menbers selected fro )
insubsti tut e pRERyA Rrmanon s Sezetiphis BrB apeFnedof grosBhpound or a
sal t thereof acgerdhignlhydfiieRHldten, b, Trbbxylosbstitthd ctivmsibetinaanpound

is a nenber sel ect rom group consisting of 3,4-b
s( 4- met hoxycp.bamykﬁ 16wemquy¢wwalbwmméqw@ alkybisuléqnyd, dewnroalw isaomloNy, (2, 3-
di f | uor ophenox ridazj g [0)4
gl ; : uor ophé\*hfk‘%tﬁfijlﬁ sy Wé“te a‘7¥1 %“3}“ W}ééﬁﬁqﬁﬂ‘é? %’Oéna?”z" hgtef“yc‘e
i fl uoroph (
di f 1 uor Ophgﬁn'lg%)\;%@% éfl Ebﬁﬁutedg pﬁex@k? sﬁbﬁ%ﬂﬁg%};gﬁgﬁt?wgp?&ﬂmlo E[)Jyrldyloxy,
t et [ a]t : uor Qﬁtﬁpﬁb’lhﬁ) mprphotinocachony), 4ulbnt1$1(tdd qemnsuhgtmnedmplpﬁrlémeqar@orwl 8t 6-
ent af | uoro
P sﬁbs%rtll%gor ur{slugsz%lztllxtggamm é s(4- met hoxyphenyl ) - 6- (3, 4, 5-
nisOorl.
with the proviso that when R is 4-methoxyphenyl, R” is methoxy and R’ is
hydrogen, R* can not be hydrogen or halogen and with the proviso that R! can not be 4-

(methylsulfonyl)phenyl or 4-(aminosulfonyl)phenyl.

3. The phenylpyridazine compound or a salt thereof according to claim 1,
wherein R is pyridyl, or phenyl which may be substituted by one or more members

selected from the group consisting of halogen, lower alkoxy and phenylthio groups.

4. The phenylpyridazine compound or a salt thereof according to any one of
claims 1 to 3, wherein R? is hydrogen; halogen; cyano; carboxyl; lower alkyl, which may
be substituted by one or more members selected from the group consisting of hydroxyl,
carboxyl and substituted or unsubstituted aminocarbonyl; lower alkenyl; lower alkylthio;
lower alkylsulfonyl; lower alkylsulfonyloxy; phenyl; phenoxy, which may be substituted
by one or more members selected from the group consisting of halogen, cyano, nitro and

Jower alkoxy; phenylthio, which may be substituted by one or more halogen atoms;
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trichl orophenyl t hi o) pyri dazi ne, 3, 4-bi s(4-nmethoxyphenyl)-6-(4-
“fret hdxyphenoxy) pyri dazi ne,

3, 4- bi s(4- met hoxyphenyl ) - 6- (4- ni t rophenoxy) pyri dazi ne,

3, 4- bi s(4- nmet hoxyphenyl ) - 6- ( 2- cyanophenoxy) pyri dazi ne, 3, 4-bi s(4-

met hoxyphe < (3 oHAZ biderazi bonyl, which b
6- (2, 4-di f%ig}'g)p é&gﬁfig&?ﬁ&ﬁ@]ﬁ%o%%ﬁgﬂy 1 _Za_zx(ngizarp(;/r}yi dv;;ll)c gﬁli gazi ne,

6- (2, 3- di f duberirpdeywhy or Srofélowet Atirl grioaps; loy arkinh shydbpyay krasubstétuted by

6- (2, 4-di fluoroph -3-(4-neth h | ) - 4- ph I i dazi 3: (4-
O e e ol e S B ST AL o
ZE'E QYLL|hg?@%ﬁgﬁbﬁ%&éga&mﬂnﬁQ’Iegiﬁ'-(4- phenyl t hi ophenyl ) pyri dazi ne,

(2, 4-di fl uorophenoxy) - 3-[ 4- (et hyl t hi o) phenyl ] pyri dazi ne,
3, 4- bi s(4-net hoxyphenyl ) - 6- cyanopyri dazi ne, )
6- cyano- 3- ( 4- mef hdke phenyjptyyidazipheemppdion asalh hereph aocoxdipg 1q sl 6. A

ai o . , ‘ cf et . j . :
Comound ofER LI CinErbfreronurt Bl PR EHhed o FARUUGRER OF 1
nedi ci ne ag qogigtquet},_gxﬁheﬁy(})-éq(pwiﬁeﬁﬂbﬁi@&irii, pRdiis(arethoxypherade64(2,8.0r

a

)

preventing and treating Il sease caused by stinulation of interleukin-1 (3
pr oduct i ondifBworophenorydpyridaginecebbisihpethoxypheni)®-(2nherein said nmedicine is

an agent fqr, 60 preventi an eafin i 2| ected fromthe grou
consi sti ngg’t.ﬂ‘“of H‘@‘yslif‘g{bgﬁ“e’g%’i’égg‘gwe&r?gyéﬁigﬁ%%ﬁ%i sease, ischem cg P
di sease, OgirRRASHHRRG)FMakRB0Y 4 BENE-metbxyFiaylEs(3d-ne according to claim

6, wherein sald nedic¢ie is an agent for preventi ngéand treating a disease

sel ect ed f diftuotdphenoolpyriiarise.st.¢-bis(dinethoxypkanybrf-2.586hriti s and

inflammatory colitis. 10. An.inhi pbjtor against | laepkn- 10 production

conpri si ngtetpilugrpphenoxyinypidazing, r‘ghﬁsétﬁ’ln,e&%@%ﬁﬂ%l%I?(%Vﬂ’r’#gc(fgzi ne conpound or a

sal t thereﬁgntgﬁu&b@;éﬁg%)h%i&%epQ,Q-lﬁg(4-rﬁétﬁ<i))i§@hén)ﬂ))6-'§3,4,31. A phar maceut i cal
Ing the p

conposition conpri henyl pyri dazi ne conpound or a salt thereof as
cl ai med i ntdvijoropkenyfthio)miridezife,3c4-bistsmgthoaypheayDve(4r ngr edi ent and a

e e OSSR APk T i o BB e

met hod f or 3i46R{4-RGtHRxFHIRAATB-QayaRsHhENSYpyRdasine,Bu-bis(4-miathoxypheényl16-Q
(3-cyanophenoxy)pyridazine, 6-(2,4-difluorophenoxy)-3-(4-methoxyphenyl)-4-(4-
pyridyl) pyridazine, 6-(2,3-diﬂuorophenoxy)-3-(4-methoxyphenyl)-4-phenylpyridazine,
6-(2,4-diﬂuorophenoxy)-3-(4-methoxyphenyl)-4-pheny1pyridazine, 3-(4-
methoxyphenyl)-6-(2,3,4,5,6-pentaﬂuorophenoxy)-4-phenylpyridazine, 3-(4-
methylthiophenyl)-6-phenylthio-4-(4-pheny1thiophenyl)pyridazine, 4-(4-chlorophenyl)-6-
(2,4-difluorophenoxy)-3-[4-(methylthio)phenyl]pyridazine, 3,4-bis(4-methoxyphenyl)-6-

cyanopyridazine, 6-cyano-3-(4-methoxyphenyl)-4-phenylpyridazine, and salts thereof.

6. A medicine comprising, as an effective ingredient, the phenylpyridazine

compound or a salt thereof as claimed in any one of claims 1 to 5.

7. The medicine according to claim 6, wherein said medicine is an agent for

preventing and treating a disease caused by stimulation of interleukin-1 8 production.

8. The medicine according to claim 6, wherein said medicine is an agent for
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production, conprising admnistering to a subject in need thereof the

'ﬁhepy’l pyridazine conpound (I) or the salt thereof as clained an any one of
clains 1 to 5. 61

preventing and treating a disease selected from the group consisting of immune system

disease, inflammatory disease, ischemic disease, osteoporosis and ichorrhemia.

9. The medicine according to claim 6, wherein said medicine is an agent for
preventing and treating a disease selected from the group consisting of rheumatism,

arthritis and inflammatory colitis.

10. An inhibitor against interleukin-1 B production comprising, as an effective
ingredient, the phenylpyridazine compound or a salt thereof as claimed in any one of

claims 1 to 5.

11. A pharmaceutical composition comprising the phenylpyridazine compound
or a salt thereof as claimed in any one of claims 1 to 5 as an effective ingredient and a

pharmacologically acceptable carrier.

12. Use of the phenylpyridazine compound (1) or the salt thereof for manufacture

of a medicine.
13. A method for treating a disease caused by stimulation of interleukin-1 3

production, comprising administering to a subject in need thereof the phenylpyridazine

compound (1) or the salt thereof as claimed an any one of claims 1 to 5.
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