13 JANUARY 2004 TI TLE OF THE | NVENTI ON PHENYLPYRI DAZI NE COVPOUNDS AND

MEDI CI NES CONTAI NIl NG THE SAME Technical Field The present 'ﬁ%ﬁm‘l‘f RXS%‘@( S
t o ‘phenyl pyri dazi ne conpounds havi ng excellent inhibitory ‘5 nst
i nterl eukin-10 production and nethods for the prevention and treatnent of
i mmune system di seases, inflamuatory di seases, ischem c diseases and the

| i ke using the conpounds, and nedi ci nes containing themas active

i ngr edi ent STITBECOTEEEIVENTION Many di seases, such as rheunmatism
arthritis, osteoporosis, rnflammatory colitis, inmunodeficiency syndroneg,
ichorem a, hepatitis, nephritis, ischem c diseases, insulin-dependent

di abetes nellitus, arteriﬁ%ﬁﬁgj erqsis, Parkinson's disease, Al zheiner's

- di sease, and | eukenia, st HPORIBAZINE GOMPCIINDS A¥Dan i nf | anmat ory
t oki k interl i i J kin-1[i t
cyt oki ne known as inter eﬂhhgﬂaﬁ$§H§?§?%®ﬁ§§gg}ggéggbeu in-1[i serves to

i nduce synthesis of an enzyne % ake part in
i nfl ammati on, such as col | agenase and PLA2, and, when intra-articularly

injected i Dllo ani gal s, causes nmultiarticular destruction highly resenbling
r heumat oi d—&%ﬂ&—‘? In the normal living body, on the other hand,

interl eukin-1 (& 1ol Led in.activity by interleukjn-1 fors,

Sl bl o i nter | cap BrefOR hReliBh il B it b ritotnt Pmpgtlsiaringrsredlsn ot s,

From r eseatisibiaan dethig hosisbrigterOGGRAE RARMLSHAT ailES ol BAEL] ¥é\;ex%ﬁi)12€ddbi gi ng
P 1’00 an

substances, anti-interleukin-1 antibodies, anti-receptor antib
knockout nit€@imsAt ofigmungsysitmatisesaspidfhmmatary diskaekiisthtmidscabaendfgund to

play a piv . in the, bod Jleading to an increasing potential of
substancesﬁkgbflﬁg{hl%ﬁpglp%'ﬂﬂ?f ﬁ@‘{‘f"ﬁdlﬂ'?ﬁ?m %P‘iﬂgiﬁ"i‘?ﬁﬁ‘-‘}”ew(? @napeutics for
such di seases. For exanpl e, inmmunosuppressors and steroids used for the

treatnent of = rheumati sm have been reported to inhibit the production of
i nt er | euki Ragkepound Al anpng  nedi ci nes currently under devel opment, KE298,

a benzoyl propi ofj i:d.deripvative [ The Japanese Society of Inflanmmtion
(11th), 1990], o’?@‘g%p"g%s 5%%@5@%%@@%@%@&1& SStepppEosis, inflammatiiRy 2004

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-1 B 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 interlevkin-1 receptor antagonists.

From research conducted using recombinants of these bioactivity-inhibiting
substances, anti-interleukin-1B 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-1B inhibitory activi.ty
as therapeutics for such diseases.

For example, immunosuppressors and steroids used for the treatment of
theumatism 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 (I 1th), 1990], for example, has been reported to have
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inhibitory activity against interieukin-1[3 production, although it is an

i mmunoregul ator. Inhibitory activity against interieukin-1 f } i S
al so observed in a group of conpounds called "COX-2 sel ectﬁgéﬁ}lﬁ%#g%m .

i ncluding for exanple, ninesulide as a phenoxysulfonanilide derivative (DE
2333643), T- phenoxybenzopyran erivative (US 4954518), and

t eni dap (oxI)I}llf§i ﬁﬁ%@cﬁé‘wg\%ﬂ?ﬁEﬁefﬁ%%‘@maf%ﬁml%m Bigan yymunargegulates: g |

of these COARBUPHSactiPIRYEMLRst idtdHeRklnSipk] [ .. nhi bi t ory

activity is not their primary acti ﬂ&e?]ﬁ%@nﬁ@?@%gﬁﬁ{égi@glgg/oug@(fi vity

agai nst i nteemipeukdswalled PCONHZ sdlemive SnHibiees", iANIARI ExdiplBBiiheAllde@8a | N
recent years, incr?asi)@%‘lﬂy actjve_research has been under way with a focus

pl aced on iRRNGBIPHIgnantide denyatyeADEA33364Br T6d#tiana phemxphadapyraon.
Pr oduct i bl hi.t D | i fi 4 nt f | i ch
T byt nacpyANe PISusBas o BEREE (oM Bidafsd 5 Ao ey ©

nucl eus and/§-hé@)transcription and translation process, and another group
of conpounds which inhibit an enzyme |ICE that functions in the processing
of a precursor dfbrphpétheegimpoundf hormuemingsrinkinel mbdoaivpdnltitdopr esuned t o

have the far actjon. i ncl ude SB203580 [ Japanese Language Lai d- Open
( Kokai ) P&B{{Ye‘@a‘? PB#’&EE@?}“%@CUQEISO ﬁ%é‘?@fﬂ?ﬁlbltm%?maga%m mt@rleug.l;oa}ﬁn ,

327, 169- 175:dR9%dn is 155088 HER (376288),,COPA7969A (Gast roent er ol ogy, 109,
812-828, 1995),  hydr oxyi ndolerpg‘emrgugat}‘)\?‘es (Eur. J. Med. Chem 31, 187-198,

1996), and tri adyrqeyntryshms, indensingy avine reMErAHa0 b8AS)ndeMvat qithRawRsexanpl es
of conpound é)esu d to have the latter action include VE-13,045 which is
a peptide é’%ﬁg %H{@MBR‘?W&Y agpigst intgrioukind b pradygEyn. Produstian inhibitersefn t hese
conpounds gxhkizRk o Labi. b -act i vt ainst interleukin-10
production. On tlﬁté&}g&i%gfoﬁgtﬁg?&?}? %Qﬁéﬁinl%%gtﬁ%ggﬁmlﬁv Jgpcess ol an

5, 6- di phenynffpymhateryi signatiera el iuekss afdibe tRRSIHPESH Gn@BshsMHon-procka ARt Or Y

action (Eur. J. Med. em, 14, 53-60Q, 1979). However, absolutely nothing
has b een K ﬁ%%ﬁerﬁr?qf ?@B@Pﬁm‘%so‘@]ﬁh pﬁplpéwe&me\m@h@@mﬁi@gein the _
s TR RO s A0 Pl LS 4 bl
product i onto lowehqiprietamtiog imbdude\SBA08880 [TaymebEBiholbl 130 esheh @REBE) Y i n JP
7-69894, 2Publication (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 bresumed 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-1f 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-18 production.

As pyridazine derivatives having inhibitory activity against interleukin-18

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



13 JANUARY 2004 WD 9841511, WO 9910331, WO 9910332, WO 9925697 and WO
9944995. They are, however, different in chenical structur

conmpounds according to the present i nvention. Accordi ngl y,ﬁf)ﬁj’éﬂn{)}j&ggtzogﬂ
the present invention is to provide a conpound haV|ng excellent inhibitory

activity a i THE PRESENT

| NVENTI ON %ﬁi d]§§r4els'52?f?®:cﬁ%%fr9’t3?é &posfsgﬂggi ‘ge’pﬁ?igg% 90%9&68%3 Theyresent ed
by formula l(dVDevefJaledi&thﬁ@Bérh@ﬁltstﬂuﬂtlﬁtéof 5RtHe &dthpotinkt ukin-1
3 production and useful as nedicines fror tehe ¢e\1/le%?|&gﬁd"¥1§tbgé&%rr§nt of
I mune systléﬁtllﬂlioﬁeases inflammatory diseases and ischem c di seases.
Nanmely, the present i.nventio vides a phenyl pyridazi ne conpound, which
is represented t“?t‘églF/o?I? o‘t%]‘rergo’f@?ﬁfﬁsﬁ‘“(‘wem‘@%’)‘s REe e pmpepddesings a
substi tuted, Qénéﬁ@ﬁ%{d b substituted or

unsubsti t ut gd pyri dyl goug},ﬁry%ggggu?%ge ngq? GU(’BO%I koxy group, a |ower
al kylthio group, a lower alkylsulfinyl group or a |lower alkyl sulfonyl
group; R3 rrsets a_h droen atom or a | ower al koxy group, or R2 and R3
may be f us e Myl (PF 4 TINMENHEN oxy group, R4 represents

hydr ogen, halo ub ituted or nsubstlt ted | ower
al>/kyl ) subst | tgte 3 é@gﬁlgﬁ%ﬁ{l o eé“t qt’a S e 6%‘?3@@@;@[ fopmula (1)

unsubst i t uttding@wesTlenaldkibitoR} Rtivay BSdihd Wiedeuli
al kyl sul finyl, substitut ecli g’t uﬁﬂb%%. t ut ede n\?\g?% %Hﬁﬁ&gh@\%
subst i t ut edneshicinessiopgeipreneation mdetlreaahklﬁlcéuthhmnybysxqm dizeyss, iidifldngdatery 3 13

JANUARY 20 ut ed,.ar substituted or unsubstituted aromatic
het er ocycl 314 N%ﬁpafscb IBICdrlsea{YFRSUbsti tuted phenoxy, substituted or

unsubstituted phemydly,Rh@presand siviehSirLstoides & ﬁaﬁg& 4 P%E;;?d%
substituted or unsubsti tﬂt ed phenyl S%Pfoﬁil B su g)nl Itﬁuﬂt'?éei Siésdiﬁlﬁstll tut ed
pyri dyl oxy repiesatedibyttbeifadiowingsfopntiat(Dt ed nor phol i no, substituted or

unsubsti tuted norpholin-nocarbonyl, substituted or unsubstituted
pi peridi nocarbonyl, R2

@

. 1 . .
wherein R’ represents a substituted or unsubstituted phenyl group or a substituted or

unsubstituted pyridy] 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,

orR?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
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substituted or unsubstituted I-piperazinylcarbonyl or substituted or
unsubstituted amno, and nis 0 or 1, with the proviso tha i
4- met boxyphenyl group, R2 is a methoxy group and R3 is a h?/d%g‘iel%ﬂé'yofnqoqm
can not be hydrogen or hal ogen, and also R can not be 4-
(et hyl sul f / ] f henyl,;  or salt.thereof. The
present i nv@%ﬁ%‘%ﬁ?é@’%’p%@?lggds’%g%ﬁgiaﬁt@é}%éeL(%B}?#ihgfeﬁ%y?lﬁes ﬁgﬂ'@&ﬁ{/ri dazi ne
conpound ( lynsebistithed piidnioxy,habaivite@sr aubdtiteel phényiig, ShisBked ofne present
invention further provides an inhibitor against i'nterleukin-1 13
pr oduct i on WWswstifuehphenyisulfinahyphbsjiniterhorn unsubtityted pbiengy syl fomylt dubstiated ot her eof
as an eff bve ingredi ent. The present .invention further provides a
phar maceut ﬁlg]%ll}'bsggur\%‘f) oY r{ciyg-cffyc %%Tﬁidgeidr% “anéEWFFngPWP l’éfhﬂltﬁégﬁ%irﬁiou nd (1) or
the salt thgsaatinasd aBRbliRcdatdyl, SHaaIaN: BRH BREALQGIGH | Y
acceptable carri :ar. Thre&p(esent i‘(nver?ti on yret %rfﬁg@ﬁgﬁﬁg‘%%%‘g&éﬁﬁet hod f or
treating a stbstideied ovmmibstitutey Ispiperadinylcabonfl or nitatituedkormsdbStiftsaciagihb on,
which is characterized by adm ni stering the phenyl pyridazi ne conpound (1)
or the sal tan’flher eof to a subject in need thereof. Moreover, the present
invention al so prigvyiglgs use of the phenyl pyridazine conpound (1) or the
salt thereof for manufacture of a nedicine. DETAILED DESCRI PTI ON OF THE
PREFERRED ENBODMVENES ptdvisesthataheneR 'df 4irhethb:onphenyd Igkitip, B BUn&RSky! $i8up over
al kyl noi eti(«ile 3L N hde | ower ﬁl koxy gr ouda, | ower al kyl'thio _group, | ower
al kyl sul fi A igr‘so%’:}‘/ psReAtony Ry saauiof Bahydragsugs halogen) asdelso R legh notl eohy | oxy
group as UgREehhRHBLRIHHENY PR middk .cyclic lower alkyl groups
having 1 tgﬁG ?:ar bolgly)?thorrlr%,o sgéﬁl@sﬁ%p% ,yl’et hyl, n-propyl, isopropyl, n
4 13 JANUARY 200#akalt thereof.sobutyl, t-butyl, n-pentyl, 2-nethyl butyl,
2, 2-di net hyl pr |, cyclopenty], cyclohexyl, n-hexyl, 2-nethyl pentyl,
3-met hyl pentyl %é pies tr’r.B‘t' o B‘iﬁf’ﬂo‘%{%ﬂ a?d‘“ﬂ? RemAyHeg thy PheydmpislaziBr anpl es
of the hal egfpoddqM) &aRe sAthedsr & MUrfebve iGhl@fdape.  bromine and i odine

at ons.

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 (T) 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 8 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

[lustrative 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-



Exanpl es of one or nore substituent groups on the substituted phenyl or

pyridyl group represented by R in the formula (1) include IA R 04
hydr oxyl, al kyl, | ower al koxy and phenylthio groups, with %%?ogg‘ﬁ, RIYO%%r
al koxy or phenylthio groups being particularly preferred. As the hal ogens,

fluorine or | .Qr [ .akkox r oups, ,a net hoxy
gr glcj)pl IS prbé1 é’rl(rg{;agc}'{.a)gl Tﬂé@gf’)é ﬁ%gw’%@ﬁﬁgg?@@pgg\é@@eﬂ}@ %Opg]bgv?ofgeﬂg’%’ti tuted at
the 4-posi tdyclohefyl,an-hhenyd-methoLipental 3-heugh pbhiol 2medinfeenPh@FEM] 24 any ot her
position as _desired. A preferred group I's a phenyl group or a pyridyl
group or Skipeihyibytyd gravps.oHearaplesof the halpgeyeatom davvmdludd foxipe crhlqaiveny| t hi o

groups. Mor refernred roups are 4-methoxyphenyl, 4-pyridyl, phenyl,
4-f1 uorophebg?/‘ fn%fp%ﬁ?“dﬁl%%égﬁyl or 4- (phenylthio)phenyl. As the |ower alkyl

i in | kX6 o FloRYBY bithicht ghQUR lon@hdWbStlfed DhEny?" r
noi ety in | over BxXakXs.o oﬁwﬁfr%gé%ng t%?}tag ﬁﬁ%ﬁ;}ﬁ Wlbsth Ie‘:i%knﬂorgﬁcgﬁ

al kyl sul fonyl groups repr eisent e _ group I s“especl
preferred. groupsepigsafiat bl Kby fampi @Y iechwde haloyen, tepddoyylf kg, wer alkoxy

) ted by RS, t hox

ar oups ar ¢ BAPEAEE g By PR dEREaD. PP GHBRTRD GHOUFEPERIDI ne {0 f of

| kyl engg} P& Brre N I i rred,  .Ex | es of
gzeaor ym(ir ggg%iébsétﬂ?t uent e(gr%ﬁg%h%lr?%t é!ﬂgﬁ%%%ﬁfdﬁi’%ﬁd& I %%E{E%é{egﬁndgafsg%g
r epr esent edlkoyy Bhupsc medokpoge dnn profethedx Sfll;esb)siabﬂituéﬂt gf(ﬁ{;)sl; faﬁiqmeia_ﬁg;r bo]>c<yl o
and substitut.ed or unsubstituted am nocarhgny roups. ustrative of o
or nore sﬁB‘%sf’f‘{t?fg?htﬂﬁgd’i‘j’ﬁ’?OB H,%athé*Yélﬁ’i"HBcf’éﬁ%}&k}/ <Y MRAY[Pe RFESCRIyAY lﬂwsﬂthﬁ?nd
I | k ; - Exa 0 k i ey s._on
sa\tlj\g'[i ?ut ggofig%%%sgg{ym&%ﬁg& Rr g‘g’r“gs‘%ﬂ%ﬁ“@@h 0%%?%%#% ooéen and aryl
R el p sttt vt e A oty e i
o oup bei it BES Bt 4PiebRvera dibriehnpanal GRusRENYL Ashiorerieyh ardent
groups on i 1l ower al kylthio, substituted |ower alkylsulfinyl,

substituted | ower “al Kyl sul fonyl or substituted | ower alkyl sul fonyl oxy
represented by R4 thaowedelkyl mbiegriodpser alkd:yy ktwentikyiihiof loore allylstHing] or

substi tuen ro the substitut Lyl group or .the 5 13 JANUARY 2004
substi t ut eif"%l’ Sﬁg'?siugtgﬂ%ltgé?%%ﬁrﬁ?n&sgﬁ r %BFQ"SYE ST ihgsprataliy refearedgen,
| ower  al kyMost phéRiired R? groups are methoxy, methylthio or methylsulfonyl groups.

As the Jower alkoxy group represented by R’, 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 aminocarbony! groups. llustrative 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 atkylsulfonyloxy represented by R* include aryl groups.

Illustrative of one or more substituent groups on the substituted aryl group or the
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al koxy, cyano, nitro, and am no groups, with hal ogen and | ower al kyl groups

being particularly preferred. Exanples of the aryl group ijpgl
and those having 6-1 0 carbon atons, such as naphthyl, wt?gﬁgﬁ%ﬁgzdr%

particularly preferred. Exanples of the aromatic heterocyclic group

i ncl ude 5- er,% [ : LAl nkt.[ oden ith ridyl, . being
particul ar |S§586‘?“et? erre {Eﬁ&%ﬁ%&g@g@{a Elg%e@%rgmﬁ%?}%%s E{%l}aﬁggwﬁ%a; %gblsloé‘ﬁrt he
subst i t ut edlipig uysyo,giitoslant apiesoups with Hafogdeh Ghd fitven ﬁikﬁgﬁr@upspyéiﬁ@, nitro,
am no, |lower , alkyl and | ower al koxy groups, anong whic al ogen,” cyano,

nitro and IP8wirlaglypEstgredyr oups are particularly preferred. Illustrative of
one or nore subsdl t oups. on . substituted, phenylthi substi tuted
phenyl sul fi nyl %‘%ags‘jggegtoif%t ed PHERY féﬁ? Ph’ﬂgyﬁ ég}@gﬁavp%@'&@q PBPSRe are
hal ogen, | gue asalalsivhyl, haEIheAYIRRIE pSYRQly (biehd ANEL ANLAG (HE BBt W th

hal ogen being particularly preferred. Illdstrative of ‘'one or nore

subst i t uenbeigrastiphis grovp ineidsiSb ot 61 memblerpy rindy tanainipe aitpgerpridspyidd by R4
are hal ogen,. |l ower alkyl .. lo al koxy, cyano, nitro, and am no groups.

|1l ustrati @8"151*’%%1‘?8%51?' %Fﬁ)f%e‘ﬁﬁ%ﬁ?ﬂl% tonﬁr‘%m%e stgeprpnsoadheor phol i no,
substi t ut eduisaRREPHicRB AP ¥prdenfil B R Lper L dh0nog ups
represent ed by RéF%re ﬁg%)ggn,prl g&/er lggl%q}#‘%lﬁ%o}\l/a\géé%% %k@’%@%&g}é&a}%&ni tro

groups. || kikst ant lower dkoxyngroops, among sihidittialagen cygnauiiso anl fotver slbst i t ut ed
1- pi per azi nyl car bonyl %rrt)ulg éegéeﬁ‘ent ed by R4 are hal ogen, |ower alkyl,

| over al koﬁ&ups@i‘? ICUTRY, RECISHAd- atHURER e SH 9BE OWHOR JUBHERET IBK3HPS §Roups bei ng
par ti cul ar kibsated@steaflithio! ddbisildeaty ' roups on
the substit utsed arrllis r?o%lgtgrlguﬁl repieg?g%%éﬁﬁﬁ@g%ﬁgﬁbgﬁgﬁ%%?ﬁglt%??&ggggt ituted
or unsubst rapmsented b By lare hedogen| lover allgly lovearalkpsy, ayams) gitroMdridedniho wesups) Kyl |,
substi t ut ed.t?lr pnsu stituted phenyl e?ﬂ benzyl groups are preferred.

Exanpl es ol "PHRIeEH BFiRE Ramiculs!y pplerssf {nstraREsRfiong 0p mers Fbstident Epwsen,
cyano, nitpRthe saBitiQted il 3l gh W xy
groups bein |§r ef errgq?%r%?ﬁ%edﬁg%%ﬁp tgglggwlf{ :ﬁgé%%g’ggﬁ@r%ggbgdgﬁ? cyano;
car boxyl ; Y, Caidrioy hitropand imineegyoups. Slissrhiivaisfasheloy namesubistitenierouBWRS

sel ected frqm. r OX .carboxyl or substituted or unsubstituted
ani nocar boﬂ%s Ig’?%dﬂ%%h?%% rs%tléﬁ?fﬁ’in?rﬂlﬁ@a%?mg?%% PHMBsttYEher ~al kyl'sul fonyl;
| ower al kypipetidiaosioonyl glBsHebresBIENBX R al‘é"Haﬁ)@eH,quprealﬁ‘#PBWe} hﬁp(ggy by one
or nore groups sel ectéd from hal ogens, cyano, "nitro or Tower alkoXy groups;
phenyl t hi o¢yaphiaadhnymyerpepss Uhettiatiue efiorsyoramere substinreat fralmyenthakobsiuied
ridyl oxy; ... norphoel i.no; . norphol i nocarb | ;. 13- pi perazi nyl carbonyl, which
%y bg < u%ls_lpll elrﬂzﬁ'g?ct?g‘/bonyl grou representeg li)y ?{Q%re h:«.tjfog%n,p lower alk)¥], lower alk%xy,
 cyano, nitro and amino groups, with lower alkyl groups being particularly preferred.
Ilustrative 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

6



6 13 JANUARY 2004 one or nore |ower alkyl groups; or am no, which may be
substituted by one or nore nenbers selected fromlower al k,y ANI'.PEI&Ytﬂ)tOQI-d
or unsubstituted phenyl, or benzyl groups. In the phenylpyrlda2|ne
derivative of forrmula (I) according to the present invention,

[ present s of 5L bYELA A erbisuBShint! & byl group,
R2 represer?ts | ower al kox@gr wer al kyl thi ICH yqeg&g{tﬂg[?igf &T?ony&

represents mdn}hd:rmmuedrfrdrmmeraﬂl@@eyabstﬁnte%r ajmle&uﬂ&thh@I fars-ﬁdzﬁ@gﬁipber to
form an al kyl enedi iéél (ﬂ%r oup. . R4 represents, hydrogen, hal ogen, cyano,
carboxyl, substi tu epplRyiislazine dedvrtivekdormatac )accptﬁlmmathkemnt | ower

al kylthlo "1 l, I ﬁL oxy, tituted or
unsubsti tute arYl i%g géé s lr]%ﬁlbdm%tred%\re@&%&tgw g'll %nof oraapyr Its)%rf)?lf uted or
unsubst i t uRéde;pmmsllbm-calkmr lothyek @by 1thidr kvodria ugr,leunmﬁjahm’ tdpagsakdaonyl
substituted or unsubstituted 1-piperazi ngl car bonyl or substituted or

unsubst i t uhzdroges prdowengikoRy, peBr ardRsmoy be fused idgethentopioon |a9@1hyﬁmedlaxy

phenyl pyri Ine, aderivati of t formul a 1) 4 n rogen
or hal ogeng{;‘q7n I-Izepresen% hﬁgf%gnmoﬁ_{}’l e cf”gj %‘r@tﬂ@g@h&%&r UREY ngﬁ rogen
is excl Udelbw@ralléymaéwéf DR, NPV Er MBS 16484 WS du¥en faid%‘er afifrula (1) in
which R is 4-(nmethylsul fonyl)phenyl or 4-(am™nosul onyl) phenyl IS

excl uded. Wf@yIWe$®ﬁm@t¢d§p@0$ﬁhShm®demﬂL substfutede uphdnsytumdplwazxma

go Zp g |u 2 ? 4( ﬁ%ﬁsﬁﬁ.ﬁ% ?135% %ﬁﬂgﬁgﬁ'@s}?} n d&)ﬁgﬁy#@gppgb C(% I%éc(rahohnocarbonyl

met hOXyphe&‘tﬂsﬁt@e&& wslistibied P—E BRESKWIRYSIrB fiBstituted or unsubstituted amino,
3, 4- bi s(4- et hoxyph%l )-6-(2 di f 'uor ophenoxy) pyri dazi ne,

s( 4- aed P 1,6’5’1(}23 Bmvmﬂfthﬂ@rmmmw dedeativeef the formula

(- MELD S BICR t pickond o nafteen iR B S AR RATH b ieumstpay and

s( 4- REiS1dyduea iydxchidted; %rahﬁ,aﬁa}@nylﬁﬁua@fdel&ﬁom%wwe) R¥LlEgpine,
s(4- et hoxyphenyl ) - 6- (3 - trichl orophenylthio)pyridazine,

s( 4- Wét‘fIth(ylfé Héwﬂwlsslfewl)nhém@t%dﬁmyl)f@wﬂ)phml Frexcluded. More

ZE j ﬁ%&%ﬁxy Egﬁ%%—’%a}% % Cya W@angg%éélﬁ%ilpﬁgf) according to the

s ( 4- prédf iRy inth@e 3(43bis@YiRBMBREINeX %4) Eé(?ﬂllléi'l@%y)??ndazuge r34dlgs(4a .
1 dy yridazi ,

-di f 1 ugr ophenoxy) - 3 1%!1.1 met hoxypheny
, 3- di f Mgogpphenpbpy23-di ﬁ@ph@;@tmﬁwylaammsdh@n@ﬁkrpwlpmeng)-saz 5-
Ot o SiRR RO YA R IR A eRNF B RY 1 dast e

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

1 1 1
hg_g_gg_g_g_g_g_g

’“"‘-h-b-b-l}-h-b-b-h-h

-h-bl\)l\)

WP P00 W WL WL W W

— -

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



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

3-(4-net hyI t hi ophenyl ) -6- phenyl thi o-4-(4-phenylthiophenyl)pyri A DS,

4- (4-chl orophenyl )-6-(2,4 7 13 JANUARY 2004 di fl uorophenoxy -éAWAR?ZOM
-[ 4- (et hyl t hi 0) phenyl] pyridazine, 3 ,4-bi s(4-nmethoxyphenyl)-6-

cyanopyri dagg ;_43{}19_ s3e114~

PREPARATI ﬁl&@%@% 3cg eﬂ&l(h‘fo)%ﬁ&ﬁ%ﬁ@%ﬂi)@é?5%%;9(2@8%%%%{%@&% ocess for
t he prepar &grmm'pyﬁﬂazﬁﬁbeancpheyaﬁopy{uﬂ&zhda@pﬁmmwmngdpynaﬁm@ salt thereof of
the present invention, and various processes, which have conventionally

been used TRERARATIONRBOGESS pyri dazi ne der| vatives, and their
nodi fications c . [ exa ‘?. hen | da2| ne ound (1)
or a salt therey %fen %{ﬁ%qglrnggleoﬁtls AV T ﬂceﬁgh%}r{‘ FRYaop %ﬁ@grdance

with the reaeyl 1cﬁﬁlﬂéﬁgﬁp@§u@{m)/&r@saﬁf*h$r@@f(f@ﬂ1‘l %Jge:o&\gpﬂnﬁw 8hd PRisOCcesses
1-5. 8 13 JANUARY 2004 (Preparation Process 1) DVE PhMgBr MyBr

Pd( Ph3P) 4 Rracemgs.PHEE) ha\mpen@umﬁlbzb@%abfo@ﬂﬁwmhmm pyridazine 2b 70" C,
IS h R2 Rdlgr?\% %e(s) an§ %elr m&? FicAtions cat(\ %Qme%z gor examp]e t}% phenylpyridazine
compound (I) or a salt thereof of the present invention can be prepared in accordance

with the reaction schemes of any one of the following preparation processes 1-5.



THF

H2O2 R2 ON, rt,

rt,24h R 31% B1O2 AcOH 50t
15 h (117) OH R6R7NH

6 h (116) 1) 9-BBN THF,rt, 15h I
I-propanephosphonic

2) 31%

(18) NaloXd 0s04 acetone- t-BuCH R2 1- pr opanephosphoni c acid cth‘ ‘m %4

anhydride Rl, R1 V THF or

(Preparation Process 1)

DMF- THE N COOH  (114) R2

R \ R?
3
AR R
P '
POCI; or SOCI, R¥H/K,CO,
-R! 1
-~ N R - N
( benzene ) | 5 DMF [
=N =N
Cl RY
(I’) (L)
PhMgBr MgBr
MsCl
e LD
mv Pd- THF
AcCH m,2h
7o°c 1.5h R?
R2 R3
Rr? R}
1
1 N On
R i >N TN =N
NH
s !
1
(m ) ( 11) (Ilﬁ)
(11) 1)9-BBN
NaH THF, 1,15 h
31% H,0 > 1
Mel e 2) 31% K0,
DMF AcOH O it 151
50C,6 h RZ oM
R2
R? R? R3
rR® R3
BzCl
; . KCN/H,0 Jones reagent R1 5
R RA A N
l ~ N I N - N
ZN N T
f,24h
SMe CN COOH
Is) (I3) 1
Nl bour RERTNH (I18)
0504 1-propanephosphenic
icBezgz HH" acid cyclic anhydri
Rz DMF
15h
R® i
-propanephosphom
acid cyclic anhydrlde
R Ay R Ay
. THF or DMF- THF -
P N =N
SO,Me COOH COR®
1) (I114) (1) CONRER’
ITY)



N COR5 (115) CONR6R7 (119) 9 acid cyclic anhydri R$ H R3hR3 DVMF  rt, 15h
COCH [ 18) 13 JANUARY 2004 wherein Rl, R2 and R3 have the S
o 2o TRV ANIAR Y 2boa"

defined above, R5 represents substituted or unsubstituted :
substituted or.unsubstituted piperidino, substituted or unsubstituted |
RS6 and R7 eac endent |y represent

sut . ke ey @
Al R U N M B N R
pr epar at i ogutEEERedoPIRbARSeS ﬁiﬁgﬁmﬁo,ss%&ﬁmea or uh&B&t {%Hi;ipe?ighf%' ysts and

conditions for each reaction. wever, It Is to be understood that these

are ner el y sibstiiged ort unsabstitutnd 1 yiperaninyl sorahabke, iand 8A dadiRT eachéndejpm[ldeinﬂg of

the present invention. In preparatjon process 1, starting materia

conpounds [H§S¢Y d(‘?ﬂefl)hyé’é‘??‘ybgjweﬁtag‘ﬁg_roé&wdy‘eknom processes (WO 9925697) .

(1) Preparationgt f&%ﬂgﬂgscﬁbﬁélr %ﬁgéﬁ[gﬁ&bm olizvtrm&eg%gﬂab}e-r D8vs Q{rpound_ (1)

can be prepared by reacting a halogenating agent With conpound”(11) in a

sol vent . Swiar@bisecadiysteatdcandithine fcbrreablh'reacuicﬁﬁldthb\%lzer,ﬂﬁis WslBe hedezReR] thho! uene

and N, N- dinet hyl formg de (DVMF). Suitable hal ogenating agents are

phosphor us sz aiIre iy ailusisative m e aph prsmog ntended tasbgplimitmerad the pressohduct

t he reactigﬂ,eﬂgo O to 150C for 0.5 to 10 hours, nore preferably at 50 to
to

130C for | our s.
In preparation process 1, starting material compounds (IT) and (I1I) 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 (I;) in which R? is substituted or unsubstituted phenoxy,
compounds (I3) in which R* is substituted or unsubstituted phenylthio, compound (Ly) in
which R* is substituted or unsubstituted pyridyloxy, compound (Is) in which R* is
substituted or unsubstituted morpholinb, or compound (Is) in which R* is substituted or
unsubstituted amino:

The compounds (I>-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 suifoxide, acetone and methyl ethyl ketone. It is

10



(2) Preparation of conmpound (12) in which R4 is substituted or

unsubsti tuted phenoxy, conpounds (13) in which R4 is substi
unsubstituted phenylthio, conmpound (14) in which R4 is subﬁ#?ﬁhe‘ghgrzom

unsubstituted pyridyl oxy, conpound (15) in which R4 is substituted or

nsubst it ut ed. noyphol i.no,. or conpound (16) in_which R4 is substituted or
3 ns 3 bst : t 3tpé e’aﬁ‘{ ﬁ’o‘?onlf“r‘u@ tﬁ%??ﬁﬁlﬂggaé 39 i‘?i ﬁ%%: j!@élll e Ié’[@ hows IIB?I@ ngffé@{?’b;“ PBact i ng

t he corresggqgl@)d@forgq?ﬁ?@l[ggﬁgI 1) with R4, H in which R4'" represents
or stitute

substitute unsu phenoxy, substituted or unsubstituted
phenyl t hi o, substituted or unsubstituted pyridyloxy, substituted or
~unsubstituted norpholino or substituted or unsubstituted am no, in the
presence oﬁ3bP®®%@U@hO%%mMEﬁ@d(EbmﬂdﬁﬂeREESEhﬂhntﬂodenﬁmﬁﬁgammqkbases such

as pot assium carhonat e di um carbonat.e and sodi um hydri de; and, Qrganic
bas gs such as ne oxppospf (Sf??‘é%‘;{)e @?ﬁ?ﬂq@’s‘hﬁ?ﬁw% H%FBF&SP%Q% RORPPYRY ’dgn DIVF,
di met hyl  sulsbRéhtSucca&pidy&idha pRlaAim @étﬁ‘llz(r.lst #aha rﬂ%rgn?%nre'si?n%%oéigd% ANPARY

2004 preferred to conduct” the reaction at 20 to 15 ours,
nmor e pr ef ety rgacing3emt o 130C for 2 to 10 hours. (3) Preparation of

conpound (17) i i.ch R4 is spbstituted, or unsubstituted aryl: Conpound
CPTP0umn be br euttanE ot ants Ruthi enclite Pk il btlatiss (eempdaniat CFL h o

sol vent . s uaGahskeflaie 0100 AdRALLRAEUIGRL 8 S bRl AR AL Y HBEASST UM

brom de, and theéen reacting them Suita I's reaction

i ncl ude di eaMadivetchloridetarpd teaalii(taphengipho I c)pal thidivet. oix yeiféraddao coeqimene and
t ol uene. EF}? | es of éhe ‘ﬁgl | adi um cat al yst include palladiumchloride and
tetrakis(t ‘%ﬁ%‘ﬁ&ﬂ“&ﬁa i prg’f Pade dhousi moze preferably aldtOrte 88Unfudtto ke
reaction agegQ to 100C for 0.5 to 2 hours, nore preferably at 40 to 80C for
1to 1.5 hours. (4) Preparation of conmpound (Is) in which R4 is al kylthio:
Compound (l1g) can be prepared by reacting an al kyl halide with the '

correspondi compou 111) in.the_ presence of sodiumhydride in a
sol vent . s&&q’a{m"éﬂ &R PPB%dilgiI% i9alkyHBogde DVF, di net hyl

sul f oxi de, acet @RGpoRhll(ls) Gh B PRGaRAGy TEIR thé bor rred
to conduct the reac?t i on( {nder g’?]&’r ri na atc ég aﬁtaﬂéﬂ h&ﬁ%%& tht EO&CSSPQAG%E
' compound (III) in the presence of sodium hydride in a solvent.
Suitable solvent for this reaction include DMF, dimethyl sulfoxide, acetone, THF,
dioxane and methy] ethyl 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 (Io) in which R* is alkylsulfonyl:

Compound (Ip) 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 (lyp) can be prepared by reacting the corresponding compound (I1)

with an alkylsulfonyl chloride in a solvent.

11



to 50C for 0.5 to 2 hours, nore preferably at 5 to 20C for I hour. (5)
Preparation of conmpound (Is) in which R4 is al kyl sul fonyl: I
can be prepared by oxidizing the correspondi ng conpound (I s&gﬁ%&@gﬁ
Sui t abl e oxi di zi ng agents i ncl ude osm um t et r aoxi de- sodi um peri odate or
met hachl or operb C ol vent, chl or acet one, butanol or
the like or %nuiolaleggllc"%tﬁt“ﬁ rpgb‘ m@a‘ﬂ"?}é“ed’é‘éﬁu“‘;lfle il lsrﬁfeé?réqdrt@(iotl@ﬁ
conduct th%hél%@&fdnoa@ ngdgpe . L mor e
preferably at -10 to g ?éfd t?ggg%t’ ngp}e?eé?&gaie%%trogﬁ @fo%pgé(; dund
(1'10) in which R4 is al kyI sul fonyl oxy: Conmpound (110) can be prepared by
reacting the) correspondl ng corrpound (11) , with an al kylsul fonyl chloride in
)

a sol vent Preparaing pirepnimpond Qthfa‘Uh@hé?oIIS/bYﬂfggdnncl ude pyridine, picoline
and lutidine. | con action 10 to 40C for 1
to 10 days, rmrteC %)T?peog Qﬁ Pégﬁp?rg gﬁ&“?]% m§t %C%Tedﬁ?%“lng(‘ﬂrﬂﬂgfl@‘bgﬂhti on
of conpoune édtdl cteﬂutﬂﬂilhﬁl'ﬂ 14 preSendy of PeRAtystGRARONAG: (1 11) can be prepared
by subjecting the correspondi ng conpound (i1lJ to catalytic reduction in

the presence of Hlt@d@ ablyents mhaieslmﬂwni eﬂ@uolt, AblFe ethy] acetatesanidractincieeid,

met hanol t acet cetic acid. t he cat al yst,
10% pal | ad?‘um o%at%ﬁ%{r %Ipaﬂ%ciﬁmﬂém& @803 Sﬁ usde s g e‘i"@gt@&ﬁﬂm thene
reacti on UnRgefioPuiied b 298 BRBaSIESAM Aond RAPLATRGRHAL pheric
pressure for | to 10Qﬁourgs gm)re pref er abprﬁ%f or 4 torlégrﬁ%%ﬂ pf?%ﬁi?é
Prepar at i ofprdftod@@@mad@m@quahmfcu’ﬁ R4 hoslrshydr ogen, namely, of

pyri dazi ne-1-oxide conpound: Conpound (112) can be prepared by reacting

t he correspondi ng conpound (I1l) wth hydrogen peroxide solution in a

sol vent . A(@mré;ﬁbdtﬂmscﬁ"c%ﬁ@buﬁ@(lﬁfﬁt\klﬁc@f{ﬁ % hldbodeR, Pinl rolfﬁgrtlée%gﬁﬂgg@(gc foe

reaction at 20 to 80C for 2 to 10 hours, nore prefera for
4 to 6 hou?@np‘(‘-glﬂ Prepar ati on of corrpound (113) in which R4 is cyano:

Conpound (113) t| n correspandi ng co nd (112)
with an acyl ati ng BSHCF{I gﬁ eﬁ YCV %f’@le}ﬁi: ﬁoﬁesgfﬂ{‘)‘g%?‘?lgpwngpﬂs
with hydrogen peroxide solution in a solvent.
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 (I1,)
- 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 carboxyl:

Compound (I14) can be prepared by hydrolyzing the corresponding compound
(I13) in the presence of an inorganic acid or an alkali in a solvent.

Sujtable 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
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Sui tabl e al kali cyani des include sodi um cyani de and potassi um cyani de. As
the acylating agent, acetic anhydride, acetyl chloride, b rd
or the like can be used. It is preferred to conduct the ri&l‘%?ﬁh’r’i}:@{z? to
40C for 10 to 40 hours, nore preferably at 20 to 30C for 20 to 30 hours.

(10) Preparat.don, of c und é114 in.which R4 is carbaxyl: Conpound (114)
can be preBSTEELY %9‘8'1’%@%‘3?1 19 d?&?‘ﬁ&%ﬁr@ﬁtﬂdie%iﬁs 02(}@%’) MLt he
presence of, 20,1190k g8 ¢22¢i d or an alkali in a solvent. Suitable solvents
i ncl ude water, ethanol, nethanol, and mi xed solvents thereof. As the

i norganic acid, hydrochloric acid, sulfuric acid, nitric acid or the |ike
can be used. As the alkali, sodiun1h¥ ot assi um hydr oxi de or the

> 1 dr oxj de,
li ke can bellsBgparption of qompoyng ANYARY @ﬁlér@@&ir ed to conduct the

reacti on under Lrring, 0. 140C. for 0.5 to 2 haur nor.e referably
2t 80 to 1200 LIPS so b Beptethy Sistog  18pSoutniieh Teippres e RS

Conpound ( #Hbbrfiala Roel iarvaie Rthdythé Q@6 inbghiAg 6OMaIRUA dbovehivith thes T epr esent ed
by the fornmula R5H in which R5 has the sane nmeani ng as defined above, with

the correspaesgpnding copponnd ((11a)the presenee pf @ s@nlensiog agentondensi ng agent .

PR S LA R R A R A ———
DVF or a mapiadriae (-2 tin beT Kefate. %ﬁh@%l%’iﬁ,dmﬂ?,tDMﬁ RLGhiREd §8viR ufpnfuct the

reaction under stirring at 10 to 40C for .1 to 7 ours, nore preferably at
20 to 30C ftarbguged. B itwafested ¢d @ndReteharcattiionumier stirnipg antd ©oMDBE fonl whi ch R4

is al kenyl: Conpound (116) can be prepared by reacting an al kenyl magnesi um
br omi de wi bﬂmss[rfﬁaredﬁ?ffe@i’go%oﬁwgéﬁ%éﬁa Showis.in the presence of a

pal | adium catalyst in a solvent wunder an inert gas atnosphere. Suitable
sol vents include THF, benzene and tol uene. As the pall adi um catal yst,

pal | adi um ¢H) Prédestionetl cakpertd @ phiarwhighRS philleypal | adi um or the like are

preferred. It i g rejfé(frrsd to conducf%yt he.reactjon_at -20 to 40C for 0.5
to 4 hours, nor OB&’QP iy Ganybe preppred By Kegetingpn gkenyirpagnesumdipiderwith owed
by further geeagtiOnatls Rhrbnd -59{}} Qo MPPHfdi Lgn of
conmpound ( 1f7) in which RE ?Ié ﬁic/jcir o>2e aﬁ?yf : © ﬁmﬁdlu&}é}mﬁtﬁpgg&%lﬁ

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 (I17) 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 (I16) 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



Compounds (117) can be prepared by subjecting the al kenyl group of the
correspondi ng conpound (116) to a hydroboration reaction. T{E?Jnmjﬁﬁqrﬁd“on
reaction can be conducted, for exanple, by adding a solution "o

9- bor abi cycl o[ 3. 3. 1] nonane (9-BBN) or a salt thereof to a solvent, in which
the conpoynd(116)i ont ai ned, under af npsphere of an inert gas, such
as argon oﬁlen%%'ﬂ’@g‘ﬁ, ug-[oﬁa,u;eﬂdmtxﬂge Pbgd]wf(ﬂg 5 ktod bowss, preferadlymeOfer 5 to
30 hours, %‘@grq@%ﬂ%o 0 to 30C for 10 to 20 hours, successively adding
wat er, an aqueous solution of an alkali and hydrogen peroxide solution to
the reaction mxture while cooling it with ice water, and 13 13 JANUARY
2004 then stirring the thus-obtained mxtyre at 10 to 40C for 1 to 4 hours,
pr ef er abl y(14p Prapagasion 36 compeund, (55} is vehitloBr &. catbpayallylepar at i on of conpound

(1218) in which i s carboxyal kyl ; nmpound .(118) can be prepared, by
subj ecting the ?g)%gﬁlﬁcg&(*?i%abet%e%%&g% ﬁﬂ’e’?%‘ﬁg %l'fe)e"é’é‘{HOBﬂ‘?W’é FFP%IhO’SSk‘?‘ttﬂ“zi ng
agent in area@fiotewith aPukideihEadedl MeNotvdniCl ude acetone and acetic acid. As
t he oxi di zing agent, Jones reagent is preferred. It is preferred to

conduct the reattitahle solvents include & eftane abdtageticoachb disshe oxidizingugeficiakky at 20

to 30C for 6 t0.10 ourts)[.é,(lg‘l;fa Prgfarnation of conpound éol 14) in which R4 is
al kyl subsTPEN &HPBIFIEtnL isRreferad it conguet e reastinnet 1849 AQCafBdrig 2 hewispound
(119) can i espondi ng conpound (118) and a
conpound r@%? %%%?%%%%@ﬁﬁf&%n& i](%}%;{% and R7 have the same neanings
as defined above, in the sane manner as in the preparation of the conpound
(115). (Preparation Process 2) She SO2Me, R3 -R3 NalO4 0504 R' (120)
Prepar at i ot} SoF repargen aficqmrenund {Ligkip srhicipR| 15 alkyheybstitukad by subssityted or

unsubstituted aminocarbony!:

Compound (I;5) can be prepared by reacting the corresponding compound (I;5)
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, s).

(Preparation Process 2)

S0,Me
R3
NalOy
0304 RL._A
~» N
=N
R4
(Tz0)

Preparation of compound (I2) in which R? is lower alkylsulfonyl:

Compound (1) can be prepared by oxidizing the corresponding compound (IV)
in a solvent.

As this reaction, a reaction similar to that employed in the i)rcparation of
compound (Is) can be used. Alternatively, hydrogen peroxide or the like can be used as
the oxidizing agent, and acetic acid 6r 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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Compound (120) can be prepared by oxidizing the corresponding conpound (IV)

in a sol vent.
preparation of

As this reaction

or the |like can be used as

like can b %segfas t he é
the reacti Retatjey Procdss
80C for 2 to 4 hours.

SMe CE
phenyl t hi ophenyl

reacting a correspondi ng cqg
Cltortfhre
i ncl ude inorgani c base
and orga

wi t h t hi ophenol

sodi um hydri de;

(7i) SMe Preparatio

and R4 is

<

Nni g

vent .
for

phenyl t hi o:
qund (IPysE 1N

esepte of &,base i
chl as petassi+um car bonat €
SUMF as net al
DMF, di nethyl sul foxi de, adetone, meBAGl et hyl ketone o

l bdses

a reaction simlar to that
conmpound (19) can be used. Alternatively,

t he oxi di zi ng agent,
In this case,
0.5 to 6 hours,

and aceti
it

IS

nore preferably at
14 13 JANUARY 2004 (Preparation Process 3 Cl(or
{ conpound (121) in which BMeis
Compound (121) ‘

| e
hydrogen peré&gde
c acid or the

is preferred to conduct

60 to
F)

be prepared by
| ophenyl group,
ui t abl e bases

m carbonate and

alkoxioég?FAs t he sol vent,
‘4$e | i ke can be

"used. It is preferred to chduct the reaction at 50 to 800& for 5 to 40
hours, nore preferably at 100 (. to 200C for 10 to 30 hours. eparation
Process 4) C CHO (V) SMe NE1:O Me pi peri dine (I91)

Preparation of compound (I,;) in which R! is phenylthiopheny! and R* is phenylthio:

Compound (I21) can be prepared by reacting a corresponding compound (1}, in

which R} is a halopheny] 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,

DMEF, dimcthyI 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)

Ci

CHO
(v

SMe

CHO
(VD)

SO:Me
Me 2
Me>=0 Ci
piperidine I
O
Me
(vm) Me
(I23)
SMe
1) FoNNH; - H,0
KCN ‘Pi ill mli EtOH Cl
DMF O 2 cHgy,
o (AR
Me
(VIE)

\\\\jﬂcg

31% H,0,

SMe

(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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KCNDVF G 0 Me (VI[) C C SMe 1) H2NNH2 - H20 EtOH Cl O 2) CHCO)3 O (1 *

) Me Me (' 1) (122) In the preparation process 4, corrpound.léyl ll\PURﬂQﬂﬁM
prepared by reacting acetone with the conpound (V) in the presence of
base in a solvent. 15 13 JANUARY 2004 Suitable soI vents i ncl ude acetone

et hanol , net hang and m xed sol vents thereof. npl es of the base
i ncl ude pi per i dHEabigERlaRss 1nqRidg Aeetems, §@ﬁ¥@p@?@ﬁ@ﬁeﬂndlml>ﬁe§ solyewts theraod t o

duct th f tes.to 1 h
rore. pref oAb o s ghicinghle blisHaB. deh A iR bor B BCR i (W 1) e

conmer ci al reﬁrmauskomtﬂﬁbb&tlﬁﬁwnh%&@ 4ta0 t@@D"@fo?QO%nH%@@o 1 hdir,
Preparatlon of conpound (122) in which R4 is al kyl: Conpound (I22) can be
prepar ed byporeprstarsily &l;rlédg A ngipmies. aﬁ@hm&jwpbfua&lcom\ﬂdu)ld (VH),tthecqmaseiate of
an al kal i ide in afsol vent to obg a| n coyrpound (VII1), reacting

hydr azi ne Hej/%}l‘éttaé’a\}\ﬂl% TR ABGRYET 00 £I5P PEHSeE- sol vent, and then conducti ng
dehydrogenati on. Suitable solvents for the reaction between conpound (VI)
and conpound (VII) include DVF and di net hyI sul f oxi de, and exanpl es of the
al kal i cyafli)deepamationdé compound (Ip;) in which R* is alkyl:

Compound (I2) 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) ina 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 (I3) in which R? is alkylsulfonyl and R* is alkyl:

Compound (I3) can be prepared by reacting a corresponding compound (I;), in

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

w th hydrazi ne hydrate include ethanol and isopropanol. .| r

to conduct the reaction under stirring at 50 to 100C for 4‘[3‘]%8&[ ?is(ﬁq
nore preferably at 70 to 90C for 6 to 8 hours. The dehydrogenati on reaction
can be CORQ&$&§§ % air X|dation in a solvent such as chloroform (2)
Preparatio ?ﬁ}) {?ﬁﬁs 23) in which R2 is alkylsulfonyl and R4 is al kyl:
Conpound (123) can be prepared by reagfj.ng a corresponding -0 ound (122)

in which R2 is al gmleth)lhqm,lﬂ%a Si mlar manner as in the pr §04 o
conpound (120). 18 13208NUARY 2004 (F S %'Ef ShE

S2Me 1) LDA / @ 0' CN—alU'ﬁ, 0ct.04
Na] 04 Cl ¢ : 10C —rt, 30.,min tone__cL__LL.5 h
S02Me SO2Me : aq. acetone 2) H,0, / EtOH
rt, 12.5h 60C,1h
SOzMe

(I24)

(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 earljer.

(1) Preparation of compound (I54) 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 (Iy).

(2) Preparation of compound, pyridazine 1-oxide, (Ls) in which R! is halophenyl and R*
is hydrogen:
Compound (I5) can be prepared by reacting compound (I54) in a similar manner

as in the preparation of compound (I),).

(3) Preparation of compound (I56) in which R is halophenyl and R* is cyano:
Compound (I) can be prepared by reacting compound (Izs) in a similar manner

as in the preparation of compound (1)3).
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Cl BzC] ]JRCN/ H20Cd THE rt,24h N (125) v CN (126) In preparation

process 5, conpound (I1X) can be prepared by a known processé %‘E ?62%@4
Conmpound (X) can be obtained by adding |ithium diisopropylam g\ﬂN 'ﬁ

-20C to a solution of conmpound (IX) in THF thgn reactlhng at room . t

ot erature for aII e, and then |ng em a
rg(r)nr% terrperatur”[%\(2 il léla(?nuatngga‘rg"gt ﬂ@ ‘?Ji"rl?edc‘& %%boﬁ'Fé%é“rrﬁ’G

oxi di zi ng maumdea(&ibnwawbe%}?armeahﬁa paddds, u(rﬁic%&?ﬁae%% ﬁﬁ%ﬂsﬂgedure

di scussed earlier. (1) Preparation of conpoun
hal opheny| captbyrd in synthetie organic chewmstoyindludirzd putomn libétep te fdnatibndy reacti ng

- f d
(1925 " (2) SBretaP At DRt Bt iy Tdms IR Cedavs Q@S@yt%%ﬁﬁ?c h R
i s hal ophegtihcaB! d“lﬁ‘!intehﬁedﬂl% 24F Be EEWH%%%%% ) re&%ﬂn? 9\11@51?&%% ifyin f

reacting conpound (124) in a sim/l manner i n
conpound ( tHed) ox(@) bl@rpapﬁechhs desired, mmlgmouvdmbﬁé?l@hnﬁﬁat%m Iﬁ&hﬁﬁs Fﬁrtli‘eﬂt‘h enyl
and R4 is ¢ C% Lé (126) can be prepared_ by reacting corrgoun (125)
Tna sim | EEY AR e oD |aﬁS91Wé‘febP%=fPAYt‘a¥% Bih 85 regsigroiheen{siorayerygalliyatiqpo2 /

EtOH 60 Qg_g RY 2004 The internmedi ates and target
corrpoundgc%ot%%g#sne ciafl ]aghgl ové descri bed individual reactions can be

separat ed and pExafipleslobthe pait bf the phérdilpyriuriae o PEHAY Yhe present invention,

are the hydrochloride, nitrate, hydrobromide, acetate, sulfate, p-toluenesulfonate,

methanesulfonate, fumarate, succinate, lactate, sodium salt, potassium salt, magnesium
salt, calcium salt, ammonium salt, methylammonium salt, dimethylammonium salt, and
trimethylammonium.

The phenylpyridazine compounds (D) 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-18 production inhibitors.

Pharmaceutical compositions according to the present invention contain the
phenylpyridazine compounds (1) 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, mhalants, 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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enpl oyed in synthetic organic chem stry, including, but not limted to,

filtration, extraction, washing, drying, concentration, regq Miﬂéhﬁdﬂ’e

vari ous chronmat ographic mnethods. The internedi ates nay be provi
next reactions without purl ying themor can be purified as desired, using

conventi onal rifjcation methods. Further, .they y_al so be obtained as
sol vat es OFXQEE‘?% lgngeﬁ@FPr%esg“Fr}g%{@it?’dﬁbré%‘PVeﬂ’tsgeré?mggl%ﬁ%iHFf'leF‘?é‘f’P%n

Penel't S SORRENR) potrtesVAHiRh BB CXBARMCS il A0 APUE Ok Al Breg.

phenyl pyri dazirhe conpound o present ‘i nvention, “arét

nitrate, hydrobrldwiddeageatesdt gharmatetitita coppbatiencstdifpnahepresent
met hanesul fonate, fumarate, succinate, |actate, sodiumsalt, potassium
salt, nagnddYenten yames depanding on hebedy weiehhiagen ssukhnd consitian ofibopatient. dal t |

di met hyl a i i1, Li.pet mni-um, The.phenyl pyri,dazi ne .
conmpounds n?i%]éag%?ﬁ%}uri & g‘g‘ﬁ&sﬂ’. lg}gs@g%{%{l fﬁ%&egeqeﬁ]em o ?“é@eoﬁ # i eﬁ%{/“éﬁ t“léBW,“Stﬁ’av e
excel | ent  ihhddppoRny ré@eédemic by algafonsitial (g kh aehr Jf (3n BEQAVOY 1OM,009nd are
useful for the prevention and treatnment of diseases caused by stinulation
of i nter| e prefargblyfk bpuk0 rog pendaypt encseaise sevarad podisned by thi s
stimulation of interleukin-1 R production, such as i mune system di seases,
i nfl ammatory di seases, ischem c di seases, osteoporosis and ichorem a. The
present CcoOpFDUMPBESr salts are particularly useful as medicines such as
preventives and therapeutics for rheumati sm inmmunodeficiency syndrong,
arthritis, infl &iwvinegeperedy descsibed thishisménsioneafirthdi seksesdingsaahdm ¢

encephal opa hschem ¢ nephritis,..ischem c hepatitis,. insulin-dependent
di abet es R%{Aﬁefl &Y ,refgf?’g? Foa crighy S@F‘B?F&’,‘“@FWH gtﬁr%pr&vlsdgggge%]tgr Al zhei mer' s
di sease, apgrposdskoTTilasu@fion 8ilyland aFe it kitéhided Fo BE BAKIGHY WHless BiHeRILOr S

Phar maceuti cal conpositions according to the present invention contain the
phenyl pyri &2egified. compounds (1) or its salt as an active ingredient. Any
adm nistration route can be used for the conposition, including but not
limted to, oral administration by tablets, capsules, granules, powders or

syrups andEpamgktieral adm nistration by intravenous injections,
i ntramuscul ar 1 njections, suppositories, -inhalants, transdernal

preparations, eVeParigs 068 drkisérmethopphenyibérrhonipridarion of phar maceuti cal
comest {1one o8 BB AL AP S R s M SR T
accept abl eTegapditieal 5, 5BiC0de91)] B89.3 mg, 0.95 mmol) was dissolved in benzene (2 ml).
Tetrakis(triphenylphosphine)palladivm [Pd(PhsP)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 (CDCl3) &: 3.83(3H,s), 3.84(3H,s),
6.86(2H,d,J=9.04Hz), 6.90(2H,d,J=9.04Hz),
7.22(2H,d,1=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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13 JANUARY 2004 extenders, disintegrators, surfactants, |ubricants,

di spersants, buffers, preservatives, corrigents, perfunes, -II}QR RIS
vehi cles, diluents and/or carriers as desired. The dosage o}é:gg‘(% ¥ +

pharmaceutical conposition according to the present invention varies
dependi ng on the body weight, age, sex and condition of the patient. In
the case of an adult, however, it is generally preferred to orally or

parenteral gy gbni ster the conpound represented by the formula (1) in an
anount of ?r%r@&atfout 0.01 to 1,000 ng, preferably 0.1 to 100 ng per day at

once or in sevePmbapdbh ioﬁB,arbiﬁ)(%ﬂ’hcﬁ@phhl@\}'j—@m,@&ﬁﬂzﬁ@b;bhén?ﬁﬁWp&h@&iﬁehi S
i nvention, a further understandi n_g can be obtained by reference to certain

speci fi ¢ exanpl 4-Ri(dcrehosyphcav) @l trepwidazing(44Qmepbsemmel) was ust rat i on-

I d i d.to.be |imti I t,h i ified,
Bani o 1 Prendeb P RPaRR ek ilE ABaRR HETaRGR sorT o)
3, 4- Bi s( 4- st hoxymhestiophensliibeo @Igy:z.bsiﬁ%dljewb@hen dddelBeece SRRIY, TéiYWECA
Ther apeutica, 14, 53-60 (1979)] (309.3 ny, 0.95 nmmol) was di ssolved in
benzene ( 2byétirring T£8§°4kios (thoupshEng/tepdtamphixne} pak lcankentratpPdidin 3dduddd ( 90. 6

ng, 0.08 nmol) and enyl magnesi um brom de (1.0 M tetrahydrofuran
sol uti on) ?rf?’%“fﬂ%je ﬁ%@e%ﬁgtﬁf&@d” lﬂgﬁﬁe@gqrfv@p&hequgwdénerwsﬁlﬁé PVelg at

60C f 75 ; g : i
or ;ﬂl’)[??(ﬁi‘&.l@ Sodiffd RILWATRE sdFRnD WS Bﬁtlggﬁwgéf%tﬂ%é%sﬁ%g gﬁg g%%]r&to?c} %{eae and

reaction mxfure, the mxture was extracte

t he or gani purifieddry nwesareti vesttlinolaper carumydogyayshysmrh silivasgdl {ddvelopibiaggobehtvent was
distilled off/atﬂdthe r&zigg?% s then separated and purified by
chr omat ogr ARy ElYLAcsHats ADdand thesestiting evptals yeserecrystaliiged fiogk ane/ et hy|

acetate (2 i i . I ello
anor phoug é%%%goﬁ%g%e&g%h%%l é?@%%?%eﬁ%@?@%%@% élggéﬁ%g H, s)\,N
6. 86( 2H, d, IEP¥NMeling o8 IR, (3] B-PW4Hz), 7. 22(2H,d, J=9. 04Hz),
7.45-7.55(5H 7.79(1H . _.8.15-8.20(2H m. IR (fil 1:

1609, 1514?%@@31@2‘31(@7583-5 (3H.s), 3~81(3H,s)5 " (fiim cm

6.80(2H,d,J=8.79Hz), 6.83(2H,d,J=8.79Hz),
6.95-7.02(3H,m), 7.08(2H,d,J=8.79Hz),
7.36(2H,d,J=8.79Hz),
7.70(1H,ddd,J=1.71,6.35,8.79Hz).

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

Example 3 7

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,) &: 3.81(3H,5), 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,]=8.79Hz), 7.21-7.31(3H,m),
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13 JANUARY 2004 Exanple 2 Preparation of

3, 4- bi s(4- met hoxyphenyl)-6-(2, 4-difl uorophenyl t hi o) pyri dazi
3, 4- Bi s(4-net hoxyphenyl) - 6-chl oropyridazine (440 ng, 1.35 Wl‘jf\NUARYZOM

di ssolved in N, N-di nethyl formam de (5 nml). Potassium carbonate (400 ng,
2.90 mol) and i,f h 0 ng, 2.05 mol) were then added
successi vel vy, 334@,@6]1 g@@%‘,;ﬁ% ‘84&121_1(8’6 for 7 hours. The reaction

mi xture wagy IQBE)%U%@Q 19nsless RE190897 1D LRt A4t he resi due vas extracted
with chloroform” and the organi ¢ | ayer was driéd over anhydrous sodium

sul fate. The solvent was distilled off, the residue was separated and

purified b reparative thin-|layer chromatography on a silica gel
[ devel opi né—%t: hexane/ ethyl acetate (8/1)], and the resulting

crystals were r?’Fefp\éﬁ:’tﬁh' @o[?}ﬂg@?g% ng}}ﬁiéi%» }%{?t,h,gn- hexane, whereby

col orl ess needl es"were o ta| ne T1hg” poi nt:

112.0-113. 0C. ' H: AMRi[2ERGENBYr 2Siin BxBAPIBH, 3)4rb13(4%étﬁbk£henyl) -6-
6. 80( 2H, d, J=8. 79Hz) , 6,83 (2H, d, J=8. 79Hz 95-7. 02(3H, M ,
7.08(2H, d, SMSIOPQFEa}Zlner@ﬁé(@m 10 Jmslwmr;zl)thlovhemé were reacted as starting
H, ddd, J=1.

606, 1500, ptdiatonJod3 e 72‘?1‘1'%31’55!}03‘1‘5‘%%%%‘ wasghercandpytedh vyereby the title

3, 4- bi s(4- mhb@mmmn@m@mm asygthﬂﬁaélpeardeﬂm% mé, n[lz' O;m'smner as in
Exanpl e 2, 3, 4-bi s(4-net hoxyphenyl) - | or opyri dazi ne ng, 0.490

mol ) and Mfféfmﬁpmetré%@dd’ﬂédcddﬂerto&nm wgthryhethen)al s at 120C for 22 hours

- and post-ti whereby the title conpound was
obt ai ned aﬁ%’}hﬁ@%&g%&@? )_t§§0§3qir§) 70.79% . Melting point:

198. 8-'199. 5C (6t8b§dHa<JEE¢9Hz|_E§>8Qgﬁ-idJ~ (CDClB) S: 3.81(3H,9),
3.83(3H,s), 6.81(2H d, J=9.0 85(2H, d J%8. 79Hz), 7.09(1H, s),

7.15(2H, d, J=8. 78 §2H dJ?&.j?H@l@@BUIﬁ s) 20 1 3 JANUARY 2004
: 7.34(2H,d,1=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) 8: 3.80(3H,5), 3.83(3H,s),

6.81(2H,d,J=8.79Hz), 6.88(2H,d,J=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) em’: 1609,1513,1478 1420,1396,1372,1295,1251, 1201,1176.

Example 6
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7.34(2H,d,J=9. 04Hz), 7.35-7.46(2H M. IR (KBr) cm1:

1608, 1512, 1489, 1419, 1397, 1251, 1216, 1174. Exanpl e 4 Preparatj| RY 2004
3, 4- bi s(4- net hoxyphenyi ) -6-(phenyltiiiolpy-1lidazine In a s?%nﬁg{u%anner as
in Exanple 2, 3,4-bis(4-methoxyphenyl)-6- chloropyridazine (352.5 ng, 1.08

1) .and thi | Wer. d i i al 100C for 7
nours and post - CEBRPiRRprr A B RSBhED L e 4 BRL B BB om0t oo in
was obtai ned asipa GA%RF naffer &8 ¥SERmMpIEe, mwds@;-n{q‘ﬁa m{glﬁ%ig;/é :. Mel ting

point: 176.9-177.8C (chl orof ormdiethyl ether)
3. 79( 3H, s) shlgroppiidaine) (200 ;rg80.62 Hundl x gnd7 fidflucgodkpolyere JeaBted Qbiztarting

.00(2H, d, J=8..79Hz) , 7, 02(1H. S), ,7.34(2H d, J=8. 79Hz) . 7.42-7.46(3H ),
7657 69( ?@Feﬁ?]% a )#QQEB#%? bt and Bt EEA e 1@’837?1‘_‘1“%9‘?141“98&; Wﬁ&%&é_td@ _
I b o | o7 e R i, SRS U dalint Goe bt o

chl or opyr i NRHinaepcidtd 04 118-140.550 idiehivl othertt@xzhed- di f | uor ophenol were react ed
as startin materials at 150C for 19 hours and post-treatnent was then

conduct ed, BUEDH9 & B80S H,.e)od8o(Mtsnas obt ai ned as a col orl ess
crystalline po . 9 i oi nt: 157.5-159.0C
(c%l or of Ior m Ee\;\gﬁé?%g?ig%)(g}%@%@déﬁ??%g3ﬂ s), 3.83(3H,s),

6. 81(2H, d. J=8. 79b8)7.0%2 830241 dolEB RN, 710QTd, 17(3H M),

7.18(1H d, J=8.79Hz), 7.22(1H,s), '7.34(2H d,J=8)79Hz). IR (KBr) cm 1:

1609, 1513, 1478 1320Hi8006,33@IR4.12839H251, 1201, 1176. Exanple 6 21 13 JANUARY
2004 Prep

L bl s A TR b 1610.1306,1395.1399.1 245 983 pyr i dazi ne

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 (CDC};) 8 :3.80(3H,s), 3.83(3H,s),

6.81(2H,d,J=8.79Hz), 6.87(2H,d,]=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) em™: 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 obtaihed as a colorless crystalline powder (101.0 mg, 39.3%).
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In a simlar-mnner as in Exanple 2, 3,4-bis(4-nmethoxyphenyl)-6

chl oropyri dazine (200 ng, 0.613 mml) and 2, 4-di f| uor ophenojs VAN AR S0
as starting materials at 120C for 13 hours and post-treat rrent was t hen

conducted, whereby the title conpound was obtained as a col orl ess

talli wd oint: 141.7-142.5C (di et hyl
ot hor - hexasing fwtﬁfé}fﬁ&%ﬁ@o@gf% ,IosI 83(3H, s), (drethy
6. 80( 2H, d, 3 .90-7.02(2H,
7. 1722H d, %&Mﬁ@mgs Z(satja}?s)i;%ﬁ %é(l Hm, 7. 3322H rT)J =8.79Hz). IR
(KBr) cm"' : 16&B0@25DQJ=183%21)2&97(]2214@,H&M21);L79. Exanpl e 7 Preparation of

3, 4- bi s(4- met hoxyphen di.f | yor ophenoxy) pyridazine 1In a simlar

manner as in Exaég@éh}zﬁ_7§ El( i 7s¥84h'&r€5hoxyphenyl )-6- chl oropyridazine (200

ng, 0.613 nmol )%%&}? dgygﬁﬂo;%ggpﬁg were reacted as starting materials
re ht

at 150C for post was then conducted, whereby the

title corrpound?%@}{;@rtl@g m@ldz)as a coI orI ess crystal | i ne powder (235.5 ng,
f orm hexane). "H NVR (CDC 3) 5:

91.5%. I\/EI tin %é

3.80(3H, s)IR @4&3(6 909 1551§11(4?Pk1&79i 43!92»‘?25)125611327( 2H78, 3=8. 79Hz), 6. 94(1
Hm, 709717(2Hn’) 7.18(2H,d, J=8.79Hz), 7.20(1H,s),
7.34(2H,d,J=8.79Hz). IR (KBr) cni: 1608, 1507, 1419, 1398, 1372, 1301, 1250, 1209,
1173. Exanpkém@ielr eparati on of

3, 4- bi s(4- met hoxyphenyl ) - 6- i)gﬁ 6-difl uor opheno ridazine In a simlar
manner as in ExBrephration of33.4; ﬁ&‘i/}] raphEepopEyTiddaine ne (200

ng, 0.613 mml) and 6-difl h ed ss ting mterials
a51m21 anner#g) reaa?nrég gV\fﬁ%l —meEhOX fg-gg-

at 150C for Touts " an pos en co wher eby t he
title corragmg ilqt 50 fedl0.as9 enrsel) eud BE-“dli@d(h‘&ﬁh%hbllW&e PenoEbaras 6hRing0 NU,

39.3% . 22 13 JANUARY 2004 Melting point: 204.7-206.4C (chl orof orm hexane).
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;) 8: 3.81(3H,s), 3.83(3H.s),
6.81(2H,d,J=8.79Hz), 6.86(2H,d,]=8.79Hz),
7.05(1H,m), 7.11-7.23(5H,m), 7.33(2H,d,J=8.79Hz).

IR (KBr) em™: 1610,1587,1574,1506,1419,1394,1373,1298, 1251,1209,1179.

Example 10

Preparation of 3,4-bis(4-methoxyphenyl)—6—(3,5-diﬂuorophenbxy)pyridazinc |

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 (CDCly) &: 3.81(3H,s), 3.83(3H,s),

6.70(1H,1t,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) em™: 1609,1514,1466,1394,1373,1253,1212,1182.
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"H NMR (CDC13) 8: 3.80(3H,s), 3.83(3H,s), 6.80(2H,d,J=8.79Hz),

6.87(2H,d, J=8. 79Hz), 7.03(2H,t,J=7.57Hz), 7.18(1H m,

7.19(2H,d, J=8. 79Hz), 7.27(1 H,s), 7.33 (2H,d! J=8.79Hz). | 1:2 @”UAC%Y:ZOM
1609, 1513, 1499, 1479, 1394, 1295, 1251, 1221, 1178. Exanple Preparation of

3, 4- bi s(4- et hoxyphenyl ) -6-(3, 4-di fl uorophenoxy) pyridazine In a simlar
manner as in Exanple 2, 3,4-bis(4-nmethoxyphenyl)-6 chloropyridazine (150
ng, 0.459 mﬁl gRd 3, 4-di fl uorophenol were reacted as starting materials
at 150C for eours and post-treatnent was then conducted, whereby the
title conpoundPyepsration af 318dbis{4-neethatyphsrsl)}-&@,568W phous solid (190. 2 ny,
99.1 9% . 'H NWR (CDC13) 8: 3,81(3H,s), 3.83(3H,s), 6.81(2Hd,J=8.79Hz),

6. 86(2H, d, ?PHSﬂ‘?@HEI}(?DOW)PUS‘(aZFEen) , 7.11-7.23(5H, m, 7.33(2H,d,J=8.79Hz). IR

(KBr) om 10101l pRdvithridnd? 40 i Binpi2 31 Al ke hedny b2y 109, 1179 Exanple

10 Preparation 0

3, 4- bi s(4- gEbRp¥NERYDI0 fre( 6.693 dirhdly eidPBSRRIAMYSTOERAL erelrBactedsdshi | ar
manner as in Exanple 2, 3,4-bis(4-nethoxyphenyl)-6- chloropyridazine (250
my, 0.766 stawing negtetiads 8-1401C forldgroarmindposetreatmentosabenstamdtitedy whestbgr i al s

at 150C fo .hours an ost-treat ment .was then conduc ~ Where t he
T e conbedil aBont whrdtrined Bt GipUeS Sl medors e o ghb oy )
Mel ting poppds 111139156854 hpAcet at e-di et hyl et her-hexane). ' H NWR
(CDC13) 5: 3. én?(ﬁstii,1s§, 3 8%?34%“, %. 70(1H, tt, J=1. 20, 9. 03Hz) ,
6. 80- 6. 90( BHNNIR (TDUA() B: BI83)3H,9), 1843, &), J=8. 79Hz), 7. 35(2H, d, J=8. 79Hz) .
IR (KBr) cms: 1609,1514, 1466, 1394, 1373, 1253, 1212, 1182. 23 13 JANUARY 2004
Exanpl e 11 6.82(2H,d,J=8.79Hz), 6.88(2H,d,]=8.7911z),

- 7.03(1H,1t,J=7.08,10.01Hz), 7.19(2H,d,}=8.79Hz),

7.31(1H,5) 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,9),
i 6.82(2H,d,J=8.79Hz), 6.88(2H.d,J=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

24 -



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

tetrafluorophenoxy)pyridazine In a simlar manner as in EX&@UQN&{ARY 2d004
3, 4- bi s(4- nmet hoxyp henyl)-6- chloropyridazine (200 ng, 0.613 nmol) an
2,3,5,6-tetrafl uorophenol were reacted as starting materials at 150C for

12 hours and post-treatnent was then onguct_ed, whereby the title conpound
‘was obt ai ned asi%aélm‘g'f eI SR éP‘InPﬁ’ez’ Snpielt-mathexyphiggy)-67 899 .  Mel ting

B B0 2k . S5 RriaNeh g Ea, 0.4 5 MBS e Brophi Wik dencyds Bl s
7. 19(2H, d, dmeBer®)150°C f03 16 hobkssind posdirthnehtdws tHH #ohdudtéd, (WRrdbyGhe fitle

1610, 1526, 1515, 1484, 1393, 1264, 1250, 1203, 1181. Exanple 12 Preparation of

3, 4- bi s( 4- ARENRSHAINHRAInG| a5 ascoloness crysaHingfrowden AeA axg 9y dazi ne I n a
simlar ma . as . n 0l 4- bj s(4- met hoxyphenyl ) - 6-

chl or opyri g@‘i%%p?lﬁrg6%’%8&6@5‘3@%??{%@@3 3, 4, 5,6-pentafl uor ophenol
were react éq._ (g;tmj i i al 50C for 24 hours and post-treatnent
was t hen c%(mg?{e , ]wnsg?éggjlﬁﬁ%§f$§?g’sdomound was obtai ned as a col orl ess
anor phous sol i d6(81)@H,6,J45@,7‘9H61)658‘7(12H,HJ:H=NIV9§&IQ§DC8I 329H§) 3.81(3H,s),
3.84(3H,s), 6.82(2H.d,J=8, 79Hz), 6.88(2H,d, J=8.7 :

7.-19E2H,d,J:8. 79 §2,H=¢:§'§31-(7&HF),,3)29(1711,313(7(2?r4’,-313,(2H31.1)79r|z). IR (film cni:

1610, 1520, 1472, 1 ' 0 0. Exanple 13 Preparation of

3, 4- bi s(4- et hoi?%?gig’ﬁ)ségﬁgyi%zﬁc}ﬁﬁér gg%%[ oxy) pyridazine 24 13- JANUARY
2004 In a H @Barcmihrses,153,14v3R4a001384,23781255h28{ 41 7%t hoxyphenyl ) - 6-

chl oropyri dazine (150 ng, 0.495 mmol) and 2, 4-di chl orophenol were reacted

as starting
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,}=8.79Hz), 7.27(1H,s),
7.36(2H,d,J=8.79Hz), 7.68(2H,s).
IR (film) em™: 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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materials at 150C for 15 hours and post-treatnment was then conduct ed,
whereby the title conpound was obtained as a colorless crys NP W
(195.5 ng, 93.9% . Melting point: 152.2-152.8C (ethyl acet at%g x%ﬁg)
"HNWR (CDCla) S: 3.80(3H,s), 3.83(3H,s), 6.80(2H,d,J=8.79Hz),

6.87(2H,d, J 8 d 0(1 H's 7.29-7.33 (2H,

7. 34E2H d. JH%W@:@DCH)@(%@%S&% S%ﬁiﬁr;g)?’ ﬁ%ﬁﬁ)&sr) c%ral : (zhm,
1608, 1513, 1473, 1 Exanpl e 14 Preparation of

3, 4- bi s(4- net ho%%ﬁle%gl?‘?gég%%} ﬁ%@x}ﬁ?h@ﬁ% enyl '[TEI 0) pyri dagl ne In a

sim | ar manner 6594(2HB;J&91®BH2P, 73)5(&1-]%,5)5(4 met hoxyphenyl ) - 6- chi oropyri dazi ne
(200 ng, 0.613 mul i chl orot hiophenol [Ger. Ofen. DE 2515699
19751023 (Dow CHef >F”C803H@D §2;Q(3}]1 dyigp &3 Hégct ed as starting materials at

100C for 72 hou atment was then conducted, whereby the title
compound was or)?tsg’l ned gggbéh%gl orl ess anorphous solid (125.3 ng, 40.6%

"H NVR ( CDQR @i B8 cn3’: 719 8155),15®4, Bb63H53)1 21961 B 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 cnmi ': 1608, 1510, 13

85, 1298, 12@2i 11!7;)!? Exanpl e 15 Preparation of
3, 4- bi s(4- enyl ) - 6- (4- net hoxyphenoxy) pyridazine In a simlar
nanner as in Exafdpafitidn of 3= M@ lteBLMKNIEN hiedheidty fiyisihdazi ne (150

ng, 0.495 muol) and 4- msthoxy enol were reacted as starting materials at
150C for 24 houihsaamdlqnmnm@amE‘emph@ﬂﬂkies@emtﬁmqmbcnyl)ﬂﬁer eby the title

d b d Mel
Ta6, 7- 145, TRoRByAYAL ADsOang LR mabRER 2ttapepSPuse rrcHiaerringo0a H
NVR ( CDC13matsrials Q?SM for 1 79085 E3N p§§t~trc:ﬁtr§§{t%§ﬂen coﬁdlﬁ%@ lduhgrelly hlRtE) |

6. 85(2H, d, J=9. 03Hz
compound was obtained as pale yellow prisms (140.4 mg, 99.9%).

Meclting point: 172.2-174.0°C (ethyl acetate-dicthyl ether-hexane).
'H-NMR (CDCls) & 3.81(3H,s), 3.84(3H,s),
' 6.82(2H,d,J=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(1H,dd,]=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) cm™: 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 (CDCl3) &6: 3.81(3H,5), 3.83(3H,s),
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6.94(2H,d, J=9. 03Hz), 7.05(1H,s), 7.13(2H,d,J=9.03Hz), 7.20(2H d,J=9.03Hz),
7.33(2H,d, J=9.03Hz). IR (KBr) cm1: 1610, 1512, 1504, 1396, 125¢3 3ANUARY D004
Exanpl e 16 Preparati on of

3, 4- bi s(4- net hoxyphenyl ) - 6- (3-ni trophenoxy) pyridazine 1In a simlar manner

~as in Exanple '26§§q]2ﬁ5)5‘s?§] ﬁ?)t gvl\g?(é@fr}gg%v%ﬁgschl oropyridazine (106.9 ng,

0. 327 mml ) and r’'ophe starting materials at 150C
for 17 hours anyiopg;c{s)tpqa@mp@yﬁg/\mﬁ)hen conducted, whereby the title

conmpound was obt ai ned E gel | ow g{l snms (140.4 ny, 99. 9% Mel ting
point: 172.2- 171@(@&@51‘& YHoet 8P@HLEEKY H@t her-.hexane). 'H NMR (CDC13) S

3.81(3H,s), 3.84 2H d, J=8. 79Hz) 6. 89( 2H, d, J=8. 79Hz)
7.18(2H d, J=8. 7% é@éﬁﬂi’gﬁ %2 7.34(2H, d, J=8. 79Hz) |

7.60(1 H, ddj Qg&s@%nﬁl 3@';?)668 Fs%ﬁ(sb,'rh@bdﬂ%% @9821120 2'(18@ 30Hz) ,
8. 12( 1H, ddd, J=1.22 Hz3 2.20Hz). 1R (KBr) crri

1: 1610, 1528, 1514, 1395 1347 1253 1227 1178 Exam I p e 17 Preparation of

3,4-bis(4-petb x;i henyl ) - 6- (4 nltrophenoxy) pyridazine |In a simlar nmanner
as in Exangi’gﬂM 4- bi s(4- met hoxyphenyl )-6- chl oropyri dazi ne (150 nyg,

0. 495 mmol ) and A | s at 150C
for 15 houz S an}ér%B%lg%&??gg? ?rJéSrg%\%ve\gé ’?ﬁgér??g égaﬁgﬁﬁeﬁg}(y hg title

gzml)oound I\/b\i\?f o bIned mﬂnilaﬁflnggnepak gllﬁ:eimma\fz,tc},yfmﬁﬁ-lntanlmwﬁhﬁgb 6(146“%'_ &QI\/R
: i ng e y acet at e- hexane
(coc13) 8: cléorem(r zine (150 g nziﬁ <§>a %we@ rgadhed BsiStagting=g . 79Hz) ,

6.85(2H, d, &aénZl%'ﬁ'HSO"C?foQ %ﬁ bbb )and Zo&-:l:((egl'ﬂle%t Wabthér 'E%)lducted, whereby the title
compound was obtained as a pale yellow amorphous solid (121.4 mg, 88.1%).
Melting point: 197.7-201.1°C (ethyl acetate-hexane).
'H-NMR (CDCl5) 8: 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,J=8.79Hz),
7.35(1H,ddd,J=1.71 7.51,8.79Hz),
7.54(1H,dd,}=0.98,8.79Hz),
7.67(1H,ddd,J=1.22,7.51,8.79Hz),
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;) 8: 3.81(3H,5), 3.83(3H,5s),
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7.19(2H,d, J=8. 79Hz), 8.09(2H,d, J=9.04Hz), 8.34(2H,d,J=9.04Hz). IR (KBr)
cm1l: 1675, 1608, 1590, 1515, 1488, 1345, 12996, 1250, 1181. Exa

Preparation of 3, 4-bis(4-nmethoxyphenyl)-6-(2- cyanophenoxy;rgiyrlj’(lj\ng"iur\llgY 004
simlar manner as in Exanple 2, 3,4-bis(4-nethoxyphenyl)-6-

chl oropyridazin 3 cyanophenol were reacted as

starting mterl@g?@f’g@%g%{%&g%%&%ﬁsﬁﬂ) post-treatnent was then

conduct ed, wher ghy(AHe J+8.70Hz), 2Q8peL§d was obtained as a pale yel | ow
(2 8) BReLY)

anor phous sol i d Mel ting point: 197.7-201.1 C (et hyl

acet at e- hexane) 7. 4GQ-HWIJF M)B 58'7@@1 H s), 3.84(3H s),

7 34(2H o, é{é@é%" 2?3%2%@%&313?%35% Zﬁzslf?ég%éﬂz? 1 84(1H a0 320,05,

8. 79Hz) , 767(1Hdde122751879HZ) 7.73(1 H,dd,J=1.22,7.32Hz). IR
(KBr) cm1: 3233, 1609, 1514, 1486, 1395, 1252, 1235, 1179. Exanple 19 Preparation

of 3, 4-bi s@@meyphenyl) 6- (3 cyanophenoxy) pyr| dazine In a simlar
manner as in Ex - et boxyphen - chl qgropyridazine (175

1)
ny, 0.536 mmol )E%Eerag%yg%rgﬁ%% Xy BheryReg- Cwoglie&m)ﬁgl a@eerial s at

150C for 19 ho A whereby the title
conpound was og{ al negl as coelLI Fl%ass rl%%&?i%%%&%%)%ml ting point:
169. 9-172. &ﬂbl@pyﬂlxjdnm((éﬁ@h% 6469 MOIEW-CMMI werehtedR 4sGlddldy 8:

3.81(3H,s), 3.83(3H,s), 27 13 JANUARY 2004 6.82(2H, d, J=8. 79Hz)
6. 88( 2H, d. gla@nq]gﬁg}SO Crfoy 13 hpyrs pnd gost-tigatmentpvps then cogductediwherpby the title

compound was obtained as a pale yellow crystalline powder (108.0 mg, 57.5%).
‘Meliing point: 167.3-170.5°C (ethyl acetate-hexane).
"H-NMR (CDCl3) &: 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=8.79Hz7), 7.19(1H,s),
7.35(2H,d,J=8.79Hz), 7.42(2H,d,]=8.55Hz),
7.73(2H,d,J=8.55Hz).
IR (KBr) em™: 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 (CDCl5) 8: 3.84(3H,5), 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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7.34(2H,d,J=8. 79Hz), 7.52-7.61(4H, M. IR (KBr) cri-":

2236,1608, 1514, 1391, 1255, 1242, 1179. Exanpl e 20 Prepar ation

3, 4- bi s(4- net hoxy} phenyl ) - 6- (4 cyanophenoxy) pyridazine In giélf‘w ARYZOO#er
as in Example 2, 3,4-bis(4-nethoxyphenyl)-6- chloropyridazine (150 ny,

- 0.459 mmol ) and 4-cyanophenol were reacted as starting materials at 150C
for 13 hours and post-treatnment was then conducted, whereby the title
conmpound WEsagpleaned as a pal e yellow crystalline powder (108 0 ng,
57.5% . Melting point: 167.3-170.5C (ethyl acetate-hexane). 'H NVR (CDCl3)
8: 3.81(3H,s), Brepaasipn of ¢-cblosdfZ nkthexgphienh)4-(4paddytiyddaz®. 79Hz) ,
7.17(2H,d, J=8.7 7.19 35

7.42(2H, d. J=8. 5?5&%”“"“‘7 °¥’E§°]*\3‘§er)<ﬂ9{l Ik‘gé%édeﬁ!ﬁ %%F)H%theﬂﬂ) 5-(4-

2228, 1608, 454\ ya0An DGk (339 9035409, CIAPE 1bADAIAR kil vy SFadiing e 21
Preparatloﬁ gﬁs 4mneth3xypheny ]% gﬁyrléj i§l yF|532|ne Tn ‘
~simlar nefors fcasl honr EBl*mrmEloﬁoﬁ mlﬂurb\baﬁoﬁeémﬁammhmﬁhded@ressure and

chl oropyridazi ne (200 613 mol ) and 4- hydroxypyri di ne were reacted as
starting Wateswagpddegito th eswl%er The resyliing maixtnrp as extrasiadiath ethelacetaisn

Crystal 11 nANGRARY D3Pyt bnfhed TR RLE SRR P il iberdil o)
"H-NMR ( CDﬁicB\)/asﬁﬂ'neﬁ dféd S¥tr aphydBeodtdntulfafe. T8E 2hirabt Ja8 cBfREHttated under

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, Fdugedgpisypre andAg residys wagcrysiplized fromgeting jaggtate-digthyliethey, o

1637, 1609, Jv}‘:igr%b} ﬁljellﬂtl]ezc%ﬁlp%&gcp Wag §bt%%eé Wﬁl OQ7\(I)}£)1I‘ISEII)1<581IITIQ ln%lt%nzg point of
which was 186.2-188.9°C (2.88 g, 90.0%).
'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-
pyridylpyridazine (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 (CDCl5) &: 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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Preparati on of 6-chloro-3-(4-nethoxyphenyl)-4-(4-pyridyl)pyridazine
Phosphorus oxychloride (100 mM) was added to 6-(4-nethoxyph I
pyridyi)-2H pyridazi n-3-one [ WD 9925697] (3.00 g, 10.8 nmmﬁﬁ%"ﬁ\g&e%n%y
stirring at 90C for 1 hour. The reacti on m xture was concentrated under

~reduced pressur d to, th esid The resulting
‘m xture was extf%@%gﬁowvféf ?'(2 ({xgphe ﬁe - $ ﬁﬁyﬁld"li Yer was washed
with a saturat eg(pupg ﬁ&iy‘lbf-ﬁ gnexga-zmﬁﬁmlﬂm s&rm@aﬁg@sag el zgg% sfen

dried over anhydrous sodium'sul Taté. The extract was concen under

reduced prassl)@dgidsphoeuseyciloadeiss alywemlshirzdat F0°Orfoes hynbrs in benzene.
acet at e- di th%/ ether, whereby the title conpound was obtai ned as pale
yel | ow pri lﬁﬁs e@ﬁé)ﬂrf@%lifﬁd”aamwsss# n gk pegnergs ipExgeple 82 whaebyythe 0. 099

7753 ot g el Bena Rl e untiglas o oS 0 1)

1608, 1579, ’}EWR@QD@Q%?:, 33@4-1 glggg(zﬁd,gt:_g m}l{@ 23 Preparation of
6- (2, 4-di f 1 uor ophenoxy (4- nmet hoxyphenyl ) - 4- (4 pyridyl)pyridazine In a
simlar manner gé 9472 1%32-7 @(Hﬂ,ln@r 8483 H,9)- met hoxyphenyl ) - 4- ( 4-

) R 98, S O S AT B o et

conducted, whereby the title corrpound was obtai ned as a pal e yell ow

anor phous solid (157.0 ng, 79.69%. 'H NWR (CDC13) 8: 3.80(3H,5s),
6.81(2H,d,ﬂ>.m11§!8§l§ , 6.91-7.03 (2H,m, 7.1 8(2Hd,J=6.11 Hz), 7.24(1 H s),

1510, 1586, 1506, 50T bt T ps G0 SR R4 ShSpulRsAReiB0 0.4

Preparation of lﬁmhn&%én{eeaﬁﬁtwwwbﬁmﬂa ﬁhﬁﬂﬁé{lﬁ)&% g
6- (4- Met hoxyphenyl ) - 5- phenyl - 2H pyri dazi n- 3-one [ WO 992569 ]) (2.76 g, 9.60
phenylpyridazine (210 mg, 0.708 mmol) and 2,3- dlﬂuorophenol 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 (CDCls) 8: 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, 1207,1182,1 033,1014,849.
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-difluoropheno! 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).
'H-NMR (CDCls) 8: 3.79(3H,3), 6.78(2H,d,J=8.79Hz),
6.88-7.03(2H,m), 7.19-7.42(SH,m).
IR (KBr) cm™: 1508,1396,1249,1213.
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mmol ) and phosphorus oxychloride (2.8 m) were stirred at 90C for 5 hours

in benzene. The reaction m xture was processed in a sim/|
Exanpl e 22, whereby the title conpound was obtai ned as a Sf’ﬁ gﬁﬁﬂlﬁ%ﬁgp%m

oil (1.83 g, 64.3% 'H NWVR (CDC13) S: 3.86(3H s), 6.82(2H,d, J=8. 79Hz),

7.19-7.22( To33-4 39(5H, M, 7.48(1H,s). IR (film cm 1
1609, 1579, ﬁ%g%y%ﬁ%m 1386, 1337, 1298, 1253, 1177. Exanple 25 Preparation
of 6-(2, 3-difluorophenoxy) - 3-(4-net hoxyphenyl) - 4-phenyl pyridazine In a

simlar manner as in Exanple 2, 6-chloro-3-(4-nethoxyphenyl)-4-
phenyl pyri &xainpte 27210 ny, 0.708 nunol) and 2, 3-di fl uor ophenol were reacted

as starting materials a 0C for 20 hour d post-treagtnment was then
* conduct ed, wher Bipafqtﬂémto%@%g'm%é‘?ﬁw WM@%@%&Q%@H%@%‘*B@F@% prisns
(230. 3 nyg, 0. ting point: 155.2-156.6C (ethyl acetate-hexane). 'H
NVR (@Cls})ﬁ%’:ﬁ‘ﬁ"%%{gh, s), 6.79(2H, d, J=8. 8Hz), 7.04-7.18(3H N,
7.21-7.42(8H, m In & BnilBmanaerias il EREMpROG HLhlBo-339MndRBoiyphadbd)-4255, 1224,
1207,1182, 1033, 1014,849. Mass nmlz: 390( I\/Hr%. Exanpl e 26 Preparati on of
6- (2, 4- di f PheipRisasRg 209 g Gt Bmpbrsd % -4 Senpsnalipronbanglyuere regcigd

simlar manper .as i (=38 6reGhl. or 0-3- (4- met hox nyl ) -4-

phenyl pyri 8§§Fﬁg%(%g%w%méﬁ7§§° rn‘}r%:)}f(3‘](i‘)sa"’lnnt§]3 Pé’%%%@d’?’%&ﬁ%ﬁ%@“dﬁg% react ed
as starti ngvhefsbly@hd @lccompokh® Gvak 0btagRdRSHIcSIoABd PREAILAD RATIER91. M, t hen
conducted, whereby the title conpound was obtai ned as col orl ess needl es

(169. 7 ny, 380%99% . Melting point: 169.0-169.9C (ethyl acetate-hexane).
"H NMVR ( , 6. .3, H, S hor6..78( 2H, d, J=8. 79Hz), 6. 88-7.03(2H, m),
7. 19-7.4%? g.P?lﬁ-?i%?;“i?% C‘?i%%leec%%eﬂ%fa@; 1213. 30 13 JANUARY 2004 Mass
m z: 390( MpLNIRRAED @)% 3.78(3H, s), 6.79(2H,d,]=8.79Hz),
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 {5 10 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.
"H-NMR (CDCl3) 8: 2.49(3H,5s), 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
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Preparation of 3-(4-nethoxyphenyl)-6-(2,3,4,5, 6-pentafl uorophenoxy) - 4-
phenyl pyridazine In a simlar manner as in Exanple 2,

6- chl or o- 3- (4- net hoxyphenyl ) - 4- phenyl pyri dazi ne (200 ng, 1%"@%3? %\q{"é
2, 3, 4, 5,6-pentafluorophenol were reacted as starting materials at 150C

for 48 hours an ast.-treat ment s then.c he title
conmpound was ob?’hgﬂ@dlaﬁgmﬁneéﬁf& plgr%yg °§P ﬁégg%\%"wﬁ Jgggl[&'rrg 30.5% .
Mel ting po t 4- 8:

3. 78( 3H, s)m&h’? pher iy 79Hz)mk %@7@2%@%@2 dlhwjga)]éng%@ b

1612, 1519, tp@d hBStﬁrtih%GﬂatélﬁaIBat B0 o2 Pibury aplayoat-iremtmeiit was then

6- chloro 4- (4 fl uorophenyl)-3-[4-(net hyl t hio)phen yri dazi ne

5- (4- FI uor 6¢Bisied) wher W%ﬁé‘ﬂﬁ&?@ﬁ?‘é}%‘ﬁ tTm?ﬁFWi/ YPﬁ?WrﬁEﬂt@ﬁél%@lI@ ny,
1.633 m‘mlﬁzlg/ 9925697] and phosphorus oxychloride (8 m) were stirred at
100C for rs. The reaction m xture was processed in a simlar nmanner
as in Exarrp}(@tlggzpmp{tehh@wmgmy@r(ggeﬁmgqygg{)al ned were recrystallized from

et hyl acet ate hexane, whereby the title ~conpound was obt ai ned as pal e

yel | ow nee é‘ﬁ\xIB:{GZDG@S @IL723H,s), WBIBt 1.3 1pHjm) : 130. 9- 131. 4C. ' H NVR ( CDCL3)

7 as(1 oL m( B o o0n 608, 38042 {4 Ko bad b8P 137 1100, 843, 828, 784
B (2, 4 di 11 o e o eny ) o T ¢ 20 Preparation o

(et hyl t hi o) phenyl ] pyridazine 31 13 JANUARY 2004 In a simlar manner as in
Exanpl e 2, _6-ch) gro-4-(4-fluorophenyl)-3-[4- (nethylthio)phenyl]pyridazine
(198 ny, oE ) and 2, 4-di fluorophenol. were reacted as starting

materials pfepInftn bP5-[29mBAYSo PR AP S pHeh AR SBITE- MRy ith8 hhenyllpyridazine
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 0il (217 mg,
73.1%).
"H-NMR (CDCls) 8: 2.47(3H,5), 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-ch10ropheny1)—3-{4-(methylthio)i)henyl]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 (CDCls) &: 2.49(3H,s), 7.16(2H,d,J=8.6Hz),
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conducted, whereby the title conmpound was obtai ned as pale yellow crystals

(197 nmg, 77.4% . Melting point: 140.6-143.4C (acetone-watej).
(CDCI 3) 8: 2.47(3H,s), 6.58-7.33(12H.m. IR (Ki3r) cm 1: 13 santiARY2004
1638, 1606, 1505, 1393, 1213, 1140, 1101, 965, 849.  Mass m z:

424( M), 425(M) | N | Pre i on of | |

3-[ 4- (net hyl t hi ?ﬁ%%é#ﬁéﬁ%ﬁgﬁﬁ?fﬂ#ﬁ%@( phenyl t hi 0) phenyl ] pyri dazi ne
In a simlar mn@q}(z}ﬁaang]ﬁﬁéﬁmgglﬁﬁ)_6- chl or o- 4- (4-fl uorophenyl)-3-[4-
(et hyl t hi o) phenyl [)yrl dazine (198 ng, 0.599 mmol ) and thi ophenol (165 ng,

1.5 mol ) We(EBreatt:Sd3a45%%, 189 13§3,/1d081 02,8336825150C for 20 hours and

post -treat gent ucted, whereby the title conpound was obt ai ned
as a yell o%@?%?ﬁ?&é&“%%%%. 'H NVMR (CDC13) 6: 2.47(3H, s),
6.95-7.02(3H M, 7.10-7.16(4H m, 7.29-7.46(10OH n), 7.65-7.68(2H, M. JR
(KBr) cm 1: 1674, 1594, 1475, 1439, 1379, 1336, 1106, 824. Mass nl z:

494( M) , 49&kMnpleBRanpl e 31 Preparation of

6- chl or o- 4- (4-chl or ophenyl ) - 3-] 4-fn_et hyl t hi o) phenyl ] piri dazi ne .
5- (4- Chl or ophenyF‘)PﬁBmPﬂﬁ%{%f'WF‘thﬁ tarppispyl-p-rheptie-ted3i n- 3- one [ WD 9925697]
(700 ng) .starting material at 100C for 2 hours in a
simlar ma ngbﬁgﬁé&)ﬁﬁerﬁ@g{%@g{eﬂ, whereby the title conpound was obt ai ned
in ayield of 9k 4%ndkr anhadrlae $sExanleabshloi-¢iehormibeaylp3axane) .

Mel ting point: 145.0-145.8C _1H NVR (CDCl3) 6. 2.49(3H,s),

7. 16( 2H, d, faethgkbip)pheny] Ip3ridagipgr$0 2as §-393 1gpoliand thigphgnel)(119 mg) were

g '43 g( iggg i%@ﬁ%%é@nﬁﬁﬁé@jﬁ%gg g@,@o holirs St HdsEtreatth Bt e thet ™
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,) 8: 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) em™: 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]pyridaziné

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%).
Meiting point: 163.2~-164.0°C.
"H-NMR (CDCls) &: 2.47(3H,s), 6.89-7.03(3H,m),
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Mass m z: 346(M, 348(Mt). Exanple 32 Preparation of
3-[4- (et hyl t hi 0) phenyl ] - 6- phenyl t hi 0-4-[4- (phenylthi o) phepyl W e
Q%‘yx f ?i%dl

Ina simlar manner as in Exanple 2, 6-chloro-4-(4-chloroph
(et hyl t hi o) phenyl ] pyri dazi ne (150 ng, 0.303 mml) and thi ophenol (119 ny)

were reacted a i.n teri t 0C for 20 hours and post-treatnent
was t hen conduit@éﬁia;ﬁ:éfgég%’Sﬂga}iﬁﬁﬁgégﬁbound was obtained as a pal e
yel | ow crystalli 10 39.8% . Melting point:

53. 3-56. 2C( di et K??(%@%?QE%@%&@E& NVR (CDCl 3) 8: 2.48(3H,s),

6. 98(2H, d, J=8. 8HAN( H,d028.8Hzp) , 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, n)l | R %Brl) cm . 1594, 1489

1475, 1439, IREBN)3E : 13961 3468EI9944 1 74 88% 6372. 120042 1 211242489\ , 496( M) .

Exanpl e 33, Prepar.at.kan~of,~4-+4- chl or ophenyl ) -6- (2, 4-di f| uor ophenoxy) - 3-[ 4-
~(nmethylthio aﬁ%g‘%i?‘%% ri)gléj'%ﬁ\ﬁig‘l n a simlar manner as in Exanple 2,

6- chl or o- 4- (4-chl or ophenyl )-3-[4- (nethylthio)phenyl]pyridazine (230.0 ng,
0. 662 mol E and 2, 4-difl uorophenol were reacted as starting naterials at
150C for 2BX 4and post-treatnent was then conducted, whereby the title

o, 74 0% el PRAGBEN Al & CTenos T B A RN RBRTA B 2. 47(30 5),
0 0% i SIS T J4 28 J 3 719020 4 35 o)

4-(4-Ch1orophenyl)-6-(2,4—diﬂuor0ph¢noxy)—3-[4—(methylthio)phenyl]pyridazine

(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 diethyl 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.

"H-NMR (CDCly) 8: 3.06(3H,5), 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) em™: 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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IR (KBr) cni-is 1596, 1506, 1492, 1411, 1389, 1372, 1247, 1212, 1142,1096. Mass
mz: 440(M, 442(M. Exanple 34 Prepar ation of

4- (4-chl orophenyl ) - 6- (2, 4-di f| uor ophenoxy) - 3- [ 4- 13 JANUARY 2004
(et hyl sul fonyl ) phenyl ] pyri dazi ne

4- (4- Chl or ophenyl ) - t hyl t hi o) pheny! ] pyr i dazi
e (108 g, 0, SASABIIC R TFSLE b P N L eI SEPE VR of of m (5

ot om por £ oap 2 P B 65 b ey Froe i i Pnl Hbhihos T EGIL 22,01
cool i ng wi tv\thererby Mtﬁ’ccﬂn;ﬁmhdwa@hb(aﬁleﬂl@s aibjoval amepilibuyRdliet(1 BDMi o5, 0%) g,
0.03 nmol ) ,in butanol (25 was added, followed by stirring for

hour s. V\ﬁteHNMB@d?@eDﬁéﬂlﬁ SbARATASHBO@ES), t he t hus-f or ned mxture was
extracted with 0 h l.ayer was dried over anhydrous
sodi um sul fat e%hdj?ﬁ "i’g %ﬁgmgg @Fg‘f?%{@ﬁ{ Bff and the residue was purified
by chr onat ogr apgws0noe@Hsh), I7C165(mme9louﬂa) Fhexanglet hyl acetate (2/1)].

Rel evant fractions were separ at ed a purified further by preparative
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benzene/ et et +and then crystallized from di et hyl
et her - hexa "g\fl‘%gv(%%]h Yle conpound was obtained as a col orl ess
crystalline povvder (71.5 ng, 61.7%. Melting point: 115.2-117.3 C. 'H NWR
(CDC13) 8: 3.06(3H,s), 6.91-7.05(2H, M, 7.15(2H, d, J=8.8Hz),
7.28-7. 34( Beample36 7.37(2H, d, J=8. 5Hz), 7.58(2H,d, J=8.5Hz),
7.88(2H,d,J=8.5 LR r) ,cm:
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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 obtgin’ed as a brown amorphous solid (98 mg, 72.5%).
'H-NMR (CDCl;) &: 3.69(3H,s), 3.79(3H,s), 3.87(3H,s),

6.73-6.83(3H,m), 6.94(1H,dd,}=2.20,8.54Hz),

7.00-7.05(4H,m), 7.42-7.46(3H,m),

7.65-7.70(2H,m).
IR (KBr) cm™: 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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whereby the title conmpound was obtained as a brown anorphous solid (112 ng,
46.0% . 'H- NMR (CDC 3) 8; 3.71(3H,s), 3.82(3H,s), 3.89(3H,s

6.80(1 H, d, J=8.55Hz), 6.87(2H,d,J=9.04Hz), 6.96-7.00(2H m ,‘)3 JANUARY 2004
7.15(2H,d, J=9. 04Hz), 7.47(1 Hm. IR (KBr) cni:

)
1607, 1511, 1418, 1382, 1252, 1176, 1.141, 10 889, 834,754, m z:
456(M) , 458(M ) . J[%Q gmiaé TAginey %sdaiéﬂngf?slmé-c%?oro%—(3,£§1metﬁ{g<sy§heny6-4-(4-
3-(3,4-di M’P - : = I ' ' ' To a
sol ution gfeItl 6- ch gﬁ%ﬁlﬁﬁd@%?{%ggg%% 1} gﬁd%%r}ﬁ %‘%rh@;‘(@%ﬁoeé%e/? p%/erﬁﬁiaazi ne
(112 ng, OsGidngmete)ialsat NG foeld jibire andpest-geaipeniivhs thepebdistedWh@ehpnat e
(87 my, 0.628 mmol) and thi ophenol (42 , 0.377 m"mlﬁ were added,
fol | oned byh&ttle ¢qnappungwag qbgm@ st palepuellpwrasmgsphonsselid 636010g Quantifative).
reaction j t d,w t hyl tate, the organic |layer was
washed sucgiéﬁﬁslik’f\ll{gq(‘mf% f‘?@%@rs)’gn@%ﬁ’g tj’ugr@@gﬁ ’aqueous sol ution of sodium

chloride (bri ne)5,74@1mpd’y\a§.5§ﬁ]gp6g¢51mh(7ﬂmr anhydrous sodium sul fate. The
solvent was distilled off. The resulti ng ‘brown oil (162 ng) was separated

and purified by70Bepat@H.me t hin-1ayer chromatography on silica gel colum

Compound | TRIRBHE i Ia0ad S B dne B Tl 608 ) 75 509+ e AR
(CDC13) 8: msgg{/g?u@g%;%m(m s), 3.87(3H,s), 6.73-6.83(3H M,

6. 94( 1H, dd, J=2. 20, 8. . 7.00-7.05(4H m), 7.42-7.46(3H m,
7.65-7.70(2H, ). IR (KBr) cmil: 1605, 1510, 1375, 1250, 1024, 832, 749. Mass nf z:

430( MF) , 429( Mt-] )., Exanpl e 37 Preparation of 6-(2,4-difluorophenoxy)-3
-(3,4-di he%g%@yjp?#@nyl )-4-(4- nmet hoxyphenyl)pyridazine 35 13 JANUARY 2004 In

a simlar manneprdardtion BF 8Bt 3-(38- &hY 18Rt ypRerfy 1y (R hoxyphenyl ) - 4- (4-
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) 8: 3.83(3H.9), 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,J=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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met hoxyphenyl ) pyri dazi ne (203 ng, 0.589 mml) and 2, 4-di fl uorophenol were
reacted as starting materials at 150C for 20 hours and posjstyf,
t hen conducted, whereby the title conpound was obt ai ned as"%\‘jéﬁﬁe&’eglt%%
anor phous solid (260 ng, quantitative). 'H NVR (CDC13) 8: 3.70(311,s),
3. 83(3H, s) 1113 6. H, d, J= 6.66-7.04(7H m,
7.13-7.21( SHW @‘?%@%%ﬁéﬁs&gbﬁﬁg@lﬂﬁ%l 1251, 1210, 1178, 1140, 1026.
Mass nf z: 450( Mﬁ)07-58@(rm,ﬁ),%83:d?v.e@g)mzw,?2m H

pnenyi ) -4-

{Hys),
6- chl or o- 3- ( 3, 4- et hyl enedi oxyphen - rrets?]oxyphenyl ) pyri dazi ne
6- ( 3, 4- Et hyl enedi X3} I7pHE), (B0ESHMIMypheny! ) - 2H- pyri dazi n- 3-one (202 ny,

0. 601 mol I og I sim. | in Exanpl e 22, whereby the
title conﬁ%mrﬁﬂg ggf@?ﬁ@gl@é@%éab%ﬁ%’@m phous solid (207 ny,
97.1% . 'H NWR (CDC13) 8: 3.83(3H,s), 4.23-4.29(4H,n), 6.74-6.80(2H m,
6.87(2H,d, J=8.79Hz), 7.06(1H,d, J=1.96Hz), 7.15(2H d,J =8.79Hz),

7.45(1H, s) ExafRpidd® ) cm : 1608, 1510, 1286, 1247, 1067, 897, 831, 747. Mass ni z:
354( M+), 356( M+) . Exanpl e 39 Preparation of

6- (2, 4- di f | uor opRENREAHPR-08 (bisCapeipabandk frdisaiaminp)pyridazine

met hoxyphenyl ) pyy i : I oy . A4S | 2, 2,

6- chl oro-3- (3, 4%%‘%9@3%2% oi%ﬁ%%@ﬁ%@ég%ﬁ%@ﬁgé@%ﬁéﬁgﬂ] ?/ri dazi ne (136
ny, 0.383 rhik)pyaidazine A40inid, 0ot3aphehcind welies: (WAL LUedss sohitidnbfng material s
at 120C for_8 hours and post-treatnent was then conducted, whereby the
title conpdimethylamingovers magtedas srting materigh pshis Cfon 30 heprs el pogy-treiimient ng

E)(C)Z:DQZELS) 128 v%-s %%%é%?%é(:?&ﬁ%%}f% ?f Et%}_{ce@r%r%?p%%}ld w%g ol])'t%inl]ac'% [Qly @b grlvazs% %f‘ismls#w
mg, 96.5%).
Melting point: 109.6-110.7°C (ethyl acetate-hexane).
TH-NMR (CDCls) 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.

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, 0.91 8 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).
TH-NMR (CDCl3) 5: 3.78(3H,s), 3.79(3H.s),

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

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

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

7.26-7.46(7H,m).
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6.07-6.80(2H, M, 6.83-7.02(5H,n, 7.18(1H,s), 7.18(2H, d, J=8.79Hz),
7.30-7.34(1H M. IR (KBr) cm': 1610, 1505, 1391, 1244, 1211, 1062 ,8R0) 88Y 2004
Exanpl e 40 Preparation of

3, 4- bi s(4- net hoxyphenyl ) - 6- (di met hyl ami no) pyridazine In a similar manner

ol ) and IR G000 RN PR S BGR b1 7782t hyl Bir ne wer e 1 oact o4 as

starting r’rmva%| h@}b ?t; SC for 30 hours and post-treatnment was then

conduct ed ereby t title conpound was obtained as colorless prisns (139
ng, 96.5% . Melting point: 109.6-110.7C (ethyl acetate-hexane). 'H NWR
(CDC13) S: _3.23(6H,s), 3.79(3H,s), 3.81(3H,s), 6.70(1H,s),

6. 78( 2H, d, Exampledd) ' 6. 84(2H, d, J=8. 79Hz), 7. 13(2HdJ 904Hz

RSP I o e B L e

In a simlar mnrwgln@larmam@mmﬁxaan 18243 blﬁéé‘rﬁﬁﬂlhﬁﬁh@ hanyl ) - 6-
chl oropyridazine (300 nglmo 918 mmol) and b benzyl am ne Were reacted as

starting eHowpyadazing(262d@y, r801?9mhol)rasd 3rfedifosroanilisaweemeacietsast hen
conduct ed, ereb e titl ound s obt ai ned as, col or|l es ms (365
ng, quanti ft\g% Q{erl ?ttlohgf 6%%0‘”152@ Pogbigeatipent é’t’%ﬁher’a%@‘e\?tﬁ‘? Pf@é?éﬁ%
"H NVR ( CDgL
5. 18.5. 32(] H?t%lﬁ%ogipzﬁd’s#assabtaa?cg 24 §tbl§1%l_lesa: érs@ﬁ%gzogfdgr @22%‘1@% 9J O{_)8 78He),
7. 05( 2H, d, Mehihgamlits) 177. ?12&0‘7(34@([&%01‘)1 ~di8ihyll3helAkiARY. 2004 IR (KBr) cm'
3400, 3236, ;L611 1516, 1247, 117
NMR (CDCl3) &: 3. 80(3H s) 3 81(3H,s), 6.67(IH,brs),

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) em™: 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 chioroform. 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.
TH-NMR (CDCls) &: 1.26(3H,t,J=7.33Hz),

2.44(2H,q,J=7.33Hz), 6.82-6.91(2H,m),

38



Mass mz: 397(Mt). Exanple 42 Preparation of

3, 4- bi s- (4- met hoxyphenyl ) -6-(2, 4-dii uorophenyl anrro)pyrid hx
simlar manner as in Exanple 2, 3, 4-bis-(4-nethoxyphenyl )_gféJAﬁIUAIQYaZOM
chl oropyridazine (264.2 ng, 0.809 nmol) and 2, 4-difluoroaniline were

‘reacted as Staﬁh@ﬁéﬁ%%hﬁ@ at 10C for 12 hours and post-treatnent was

t hen conduct ed, i'tl e conpound was obtained as a col orl ess

crystal | i ngr penBem 326, f7601613.4598% 503, Malot i ng point: 177.4-178.0C
(chl orof orm di ethyl ether-hexane). "H NVR (CDC13) S: 3.80(3H,s),

3.81(3H,s), 6.67(1Hbrs), 6.81(2H d,J= 8.79Hz), 6.84(2H, d, J=8. 79Hz),

6.85(1H,s),. 6. 86-6, 97 M, 7.11(2H d, J=8.79Hz), 7.33(2H, d, J=8. 79Hz),
8. 17( 1H. m) (233’@1?@@%0)1 0%@5@-@&&@)%@0@59@9&%&99, 1250, 1175. Exanpl e 43
Preparation of 3, 4-rhi - et - £g P 1_% s eap 4"

di fl uoroanili no?bérlﬁggééﬁg%ﬁi%%ggggzgg%’i %;i{igli_’ngg’ Raé)&lél%Yﬁlor opr opi onani |l i de
2, 4- Di f | uotetrahydrofaean((30 enly folkBved tymbe hddieion of Kby fldmimuns by didef @rgpigH0 nl ),
foll owed by the addition of propionic anhydri de (6.0 g 46.1 mmol ). The
resul ti ng mol} dhe regaling mixseiwas stirseshat {7@fp & Athoues. Poglerlige-matar soolnfg er

met hanol (10..m s .added he reaction.m.xture, .the thus-obtain
mxture el el P a s o pESabER sPBelt ibnio Pl R o1 ved
i n chl or of gquousT&Rutidddflahinihi®a | cHIdrI8 (VEEmYYasReRnMddbd & S tedcabe thid@keous
sol ution of sodium bicarbonate and was then dried over anhydrous sodium
sul fate. Thrd spievipriate was fidored ofh {Thd filtzatel wahexiragteddvith ehderofdram andthgst al | i zed

P e LY
(CDC13) 8: the-réfidudhivds sépatatdd biEd puriffed i chirbiflatd ZrépIB3did siliba SOl (%iﬁcm , 38

13 JANUARY 2004 7.20(1H,br), 8.28(1H m.
gel 5 g, chloroform), whereby the title compound was obtained as a pale liver-brown oil

(5.7 g, 86.0%).
'H-NMR (CDCls) 3: 1.00(3H,t,7=7.32Hz),
1.66(2H,sestet,J=7.32Hz), 3.07(2H,t,J=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-
difluoroanilinojpyridazine

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%).
TH-NMR (CDCl;) 8: 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,}=2.45,8.06Hz),

7.23-7.31(2H,m), 7.32(1H,d,J=8.79Hz).
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IR (KBr) cm1: 3289, 1676, 1613, 1546, 1503, 1210. (2) Preparation of

N-(n-propyl)-2,4-difluoroaniline 2', 4'-Difl uoropropionanil
38.7 mml) was dissolved in tet rahydrof uran (30 nm), foll O’lngg\lhA%YgZOM

addition of lithiumalum numhydride (7 g, 184 nmol). The resulting

m xture wa Lr.red, wat er cooling, nmethanol
(10 m) vva?"g%g B oﬁéé@gg%g g@%&‘@éié%ﬂﬁﬂfﬁﬁ%}llﬁ & num hydri de. A saturated
aqueous sol ution of anmonium chloride (100 mM) was then added to the
reaction mxture, and a precipitate was filtered off. The filtrate was

extract ed Wxampleldoroform and the or gani c Iayer was dri ed over anhydrous
sodium sul fate. The sol vent was distill resi due was '

separ at ed and pEFqPPiaélﬂn B§/3aérh1ﬁf’rﬂll%‘?’§@ﬁ9“)6h6'&3 §45rtr1€&ﬂg>éwmebn@ﬁw@a§mel ca

Pver-brown of | 1 Siaflihients WM Bxiiics, SAMRUMHOS 8RS 25 5.0, ©
1. 66( 2H, SeSIﬁl@iopﬁ’ni&Z&?d’@BO 03ng N4, rhmﬂ)B7an33|,ﬂZ,5 trlm&h&&aﬂlﬂin@ Fere foabt84 s H M),

6. 70-6. 80(2H, ) . (film cml:
3431, 2965, stgamgmemﬂs@sl@%@ for1ilreurs aDpase ggmeoGYasitha) dagiettdORher¢ls)

i 11 or oan MeCH BYPRHE PAROATAY & fPHEpe{iat e wLBe FRVERSE & e 71.3%)
3, 4-bis- (4@,{%@??@@12@30@%@5&% g@éhﬂe (180 ng, 0.551 mmol) and

N- (n- propyl uoroani l1ne, as startirig materials, were stirred 100C

for 12 houmeR(tmI{Ilg)raea(SD(ﬁﬂa),3.’8103Hfsp8 8$(B}n§)urs and post-treatnment was
t hen conducted, wherehy the ti conpound was obtalned as a pale

yel | ow br own anﬁﬁéfﬁﬂ:@ §épﬁ2@ )1§?1@%J"%Z9HZ’)Q 'H NMR (CDC13) 8:

0.86(3H,t,J=7.3 Z t 3.77(3H,s), 3.79(3H,s),
4. 11E 2H, t, J=7. 3§w§2HgJ4§6%|fbrs—ﬁ?§)aH%) ?‘Q@E,{%?)n =8. 7§9Hz) , ) 6. 78( 2|(4, d, J)
=8. 79Hz), 6. 96(72)8(2(]{ dJes. 791&2))737(21%2#8 @9HA=2. 45, 8. 06Hz) ,
(.23 1. sl(ﬁ{'(k%r) 3%8%* 1909 1593, 15Hz7£150§’ 5194512314‘]3'?5\'\115%5\1(1228004

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) 8: 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,]=8.79Hz).
IR (KBr) cm™: 1627 1606,1518,1303,1251,1189.

Example 46
Preparation of 4-(4-fluorophenyl)-6-methylthio-3-[4-
(methylthio)phenyl]pyridazine
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IR (KBr) cmi: 1610, 1589, 1510, 1460, 1426, 1297, 1249, 1178. Exanpl e 44

Preparati on of
3, 4- bi s(4- net hoxyphenyl ) - 6- (3, 4, 5-tri met hoxyani | i no) pyri daz?%gANUARY 2004

simlar manner as in Exanple 2, 3, 4-bis(4-nethoxyphenyl)-6-
chl oropyridazin 50.0 459 3 -trime yaniline were
reacted as sta %‘1]%“%? /&?Oéil‘ﬁ?hg%g@@?‘rj mg 91@%?@“5’%‘ é?h)&‘( treat ment was

t hen. condu I‘M}ﬁ{ t SRPHIRA VRS el | ow
crystalli nghg%ader a%h&e%l;)ﬁﬁ s léeec/o. R/E@{JI ng %Iglg%lstadt&%%géie ?oweﬁé)\!/

g cg |6 or af or mher?darw)af a seuuﬂmo( @{Dﬁﬁmr@heﬂylﬂﬁ([aﬁrs)hglﬁmaﬂﬁ:ﬁ?]-gﬁ%%)ﬁzdaﬁ@&-l s),
7. oog 1H, s)S 3-thiong EWB@%@% (%8%% M% Iﬁmsﬁmii&l)l dlr?e'iiié ainide £ nﬁb)r%iljf
(KBr) cmi: rilii‘gl}%i* g}g%gl : ojf%é}ujcéﬁ gﬂ‘éﬁ% %ol g 097 &?%%N?Jxﬁ e

Preparatio - met hoxyphe pyri d. In a

simlar naﬂnﬂethplforml'IEXa(rth Phe r&slﬂhbg ﬁﬁ)&urmt/mx&pﬁtﬁmdlfbr Bhour The
chl oropyridazine (125. mrol ) and norpholine were reacted as

starting FefceR gqngtugtqugg@qddwth sthilasetates pad @Géhu%Q%ﬂm!XtMQﬁaltsren
crystal 1 ne RELERod ATl itk LPRABRHANR ST SR g vy Gpd Bind "

(chl or of or Mhdbaiahid Ieydieras dnea bivd¥MRhy debEsLBHivdh sid e (ThklsSvent v A stitled bif

3.88(8H,brs), 6.85(2H d,J=$ 79Hz), 6.87(2H, d, J=8. 79Hz),
7.13( 2H, d, 3abthpgesigue wasagparpfed pnd pvn@e;tmlaom@gmghﬁpn asificg gghrcpluen ' © 1627

1506 SS1E Lt 733 RN OB SYABRIOH AR B ool 4o 1
JANUARY 20 @rémPethyll adtiarerhenhind Wefedslictinle Ry\dtdl deere bbiined, (39 10895, Thadk ernide N, N-
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.
'H-NMR (CDCl5) 8: 2.48(3H,5), 2.79(3H,s),
7.03(2H,t,J=8.55Hz), 7.13-7.19(4H,m), 7.2%(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-(methylsulfonyDpyridazine

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 ethy] 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,5),

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

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

8.09(1H,s).
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di rethyl formam de (1 m) was ice-cool ed under an argon gas atnosphere,

followed by the addition of a solution of
5- (4-fl uorophenyl)-6-[ 4- (net hyl t hi o) phenyl ] - 2H pyri dazi ne- 139 tjﬁNoLFlﬁe\RF\/@M

9925697] (32 ng, 0.097 mmol) in N, N-dinethylformamde (2 nl) and further

‘by. t he addj | of -a ide (13.9 ng, 0.097 mmol) in

N, N- di nmet yb&gp c}éajzwgiﬁofsoq‘llﬁgiﬁgzél ﬁg m xture was then stirred for 1
hour. The reaction mxture was diluted with ethyl acetate, and the

t hus- obt ai ned m xture was washed successively with an aqueous sol ution of
sodi um t hi Bsahpletd®, water and bri ne. The or gani c layer was dried over
anhydrous sodi um sul fate ven ) d of nd. .t he residue
vas ' separat e a? ipbpition oB 3y EeRavalr bRy R Rl P B degRerm
[silica gel Wmf&@h&ilo@&qﬁaw 14 shidoh A0S dogh SANGLIICAGKsgns wer e
then crystal I ize rom et hyl “acet at e- hexane,” whereby crude crystals were
obt ai ned ( BS(4mpthoxyplengB-2ET-prledazimeBsbrad (éli/vmgeOr%anmel)aipyrmnt (Brrnl); et hyl

e el 1S, SRR N8, L0 A L o
2. 48( 3H, 9 7 29( 1H,
7. 32E 2H, 3) Sesﬁi’% ‘8%% %Pﬁf‘{rﬁg%g %*n%%ﬂ}“%égimﬁ%@?’i%%az asze%{féh’i&lﬂé ( I\/as:)
mz: 342( l\/thlafb'férﬂﬂ')anaw &@mﬁdﬁ?ﬁﬂﬁaﬂcﬁleﬂrmﬁmﬂtydms ebdium sulfate. The solvent

- 6- (et hyl sul fonyl ) pyri.dazi ne

3, 4- bi s(4- nmet hox phg&y
3, 4- Bi s(g s ﬁ@s@i wng the. reﬁé%vwﬁp@mhapéawﬁ@i byprepargtiveghinstayery) ) vvfts
e oot ai nelroltaRtyhS on ARARE REylBpig SSTobi: HanlIBBLEltat GAVE WA 20

acet at e- hexglofiesswilewssobtiihel OBtohg 66;9%31)@11&51 dil was cqistaamaeﬁoasetmmaeetmeovm
prisms. Melting point: 137-140C. 'H NMR ((CDC13) 8: 3.49(3H,.s), (6H, s),
6. 88( 2H, d, hemngyphercly B9 (ﬂﬂﬂcamym@de\flrﬂobtamedz@(@h RHBLSB- I pyisms ($Bme)

7. 47(2H, d, Y8 8Hdior: 180.8963/d6) - 41

'H-NMR (CDCl;) &: 3.66(3H.s), 3.83(3H,5), 3.63(3H,5),
6.85(2H,d,1=9.03Hz), 6.87(2H,d,J=8.79Hz),
7.15(2H,d,J=8.79Hz), 7.30(1H,s),
7.37(2H,d,7=9.04Hz).

IR (KBr) cm’™: 1609,1513,1395,1372,1256,1180,1162,909,816.

Example 49

Preparation of 4-(4-chlorophenyl)-6-methyl-3-[4-(methylthio)phenyljpyridazine
(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
o0il (375 mg, 41.7%).
"H-NMR (CDCls) &: 2.38(3H,s), 6.71(1H,d,}=16.11Hz),
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13 JANUARY 2004 IR (KBr) cnil: 1607, 1513, 1501, 1323, 1256, 1155. Exarrpl e 48

Preparation of 3,4-bis(4-nmet hoxyphenyl) 6- (et hyl sul f onyl ox,yé N %£4
Met'hanesul fonyl chloride (10 ul. 1.44 nmol) was added to a so I'on of -

bi s( 4- met hoxyphenyl ) -2H pyri dazi ne-3-one (111 ng, 0.36 mol) in pyridine (3

m), followed S roomtenperature for 5 days. Pyridine was
distilled off, gry?éigé(;shg%)rem due, vvater chI orof orm was added. The

resul ting merﬁﬁatY@ﬁoﬁXMﬁﬁ&ﬁﬁth?I)E [£6hah ilﬁé)?&h r&g@eﬁtﬁ%@rj ec | ayer was

dri ed over anhydrous sodium su distiTle off and the
resi due was sep&pémadcmuﬂepiﬁ(ﬂ i) 87 lbymal) epanrddddve atshiutioh afjér

(21 1), whiPebylRoNeariardde oD LBaad.Nobmegn BIOBe Crid of | was

crystall I the nd. was
ot ai ned ag p Srith M reRRRGh A LS RY AR ARy #‘*-05 SRR o
" H-NWVR (CDQ?;bTﬁ): (87Bmgb{ 8Hnmol) Hh BN- airheﬁ})ylf&méﬁﬁcfel'ﬁs&i-h],) wa@d&‘ébé’d"ﬂeiﬁ% 03Hz) ,
6.87(2H,d, J= 79Hz) 7.15(2H,d, J=8. 79Hz) , 7.30

7.37(2H, d, gb;tgn:@dpqzl)(ture; g I{Bn)stlmzﬁ'm -the same temperatme for 90 minutes. Water was

1609, 1513, 1&"; 218 A Lpes by ik ratlon of

9 49 P
4- (4-chl orop enyl %@H‘Q’ngge %‘ﬁ%ﬁ cBS"b qﬁfﬁ]"b?ﬁ'efa(r&eg
Pr epar at i omyef wﬂs ﬁrés}ﬁb Isﬁéc@w\wmth %rabsﬁaﬁ@ bAnS A PRIk Wendiried o(/ér a‘éhpzirbuws

added to a mxed sol vent of acetone (1.1 m) and ethanol (5 m). After the
resul ting fediemseliplgsths solveny wasdistlled qfﬁmme&@mmlo@bmwn@dw@m@oo ng,

5.0 mmol) M/%ggd d %{Ighg obtalctledm tur vvas Sti lhred.?‘ r

t enper at ur &> P o1 ﬁj%ﬂ 4 b PEPARRLXE >(i fogaf yﬁnﬁllﬁ?ﬁe s t hen
added, f ol [dueidplng BRh: ﬂi@xank!mﬂ&h Ireﬂfei' (@ﬂj]om&elbyomememﬁ SRRt was

di sti [ ed of f and t he resi due 223% separ at ed and purlfled by

chr omat ogr abiBiped as apgiemeli«awgél( I:FbFIE %)l ica gel 40 g,
e A P Lo e s
6. 71(1H, d, J=16. 3 ¥blzH,dd,1=4.15,18.07Hz),

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

5.04(1H,dd,}=4.15,9.76Hz), 7.18(2H,d,]=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)phenyllpentane-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 (CDCls) 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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42 13 JANUARY 2004 7.34-7.50(5H, m. (2) Preparation of

4- (4-chl orophenyl ) -5-[4-(net hyl t hi o) phenyl ] pent ane-2, 5-di o -IH&rlg yﬁ(y e
(90 ng, 1.87 mmol) was added to a solution of 4- (net hyIthin%ggﬁdzal ghy é‘d

(300 ng, 1.97 mmol) in N, Ndinethylformamde (2 m). Wile stirring'the
resulting m xtu 04 S on of 4-(4-chl orophenyl) - 3-buten-
2-one (370 ny, ﬁ%@%?f’%ﬁlﬁ%&fé)%@hw formam de (3 m) was dropped. The
t hus- obt ai ned mx(tgqq@w@gomﬂen stirred at the sanme tenperature for 90
m nutes. Water was acf ded to the reaction mxture, followed by extraction
with et hyl Massemét 825(Me 1 3 266N b32ﬂ(ﬁyb328@§)washed successively with water

~and brine, and was then dried over anhydrous sodiumsulfate. The sol vent
was distilled off and the thus-obtained brown oil (762 ng) was separated

and puri fi%lﬁ%ﬂe@bepar ative thin-layer chromatography on silica gel
[ devel opi ng sol vent: hexane/diethyl ether (2/1)], whereby the title

corrpound was OPtepamtiadn aﬁ4-&4 phibmpﬂ;naiyllb@nmﬂhyl(ﬁ[ﬂ? ng, 48.3% . 'H NVR (CDC13)
5: 18(3H s), .2. 47(%1 72(1 H, dd, J=4. 15, 18. 07Hz), 3.57(1H,dd
J=9. 77, | 8. Grathyisulfpnglphey Hayfsd"%me 9.76Hz), 7.18(2H,d, J=8. 78Hz),

7.19-7.25(4H My ?d—éz‘% .-

4- (4-chl orophenyﬁm%%%ﬁwgwdggfz ﬁy‘f %‘Fg Zhen;g/(ltkieg@(r)lg %hle%%Of %ram ne
hydrate ( 7(21Idﬁgph&1ylb45 [ﬂ‘F(lhéthyWﬂﬁoﬁaﬂdgd]pbmaﬁe-SﬁLdlbnMGOh1g42(04nm01) in ethanol

chl orophenél) [4 (rreth I thio henyl]pent ane- 2, 5-di one (317 ng, 0.953

mol ) in (the resylting prix@rewasestinredifag3 hoyes afrfeb%selrmerwré@f $8YC.7 hours
at a bath TRV WaE d%tlll%cﬁgﬁ; taﬂme%&’l%@et vggsdﬂgs%h}eﬂ 1%1'3}%0 oG b%ns]ﬁ]e’g{ Ml e

fol |l owed by extraction rac

successi v emus-mb&dinawé&mn@ndasmun@& at woth teApetanee f&meﬁuﬁ\w conduahyier ous
sodi um sul fate, The solvent was _distilled off and the resjidue (320 ng) was
di ssol ved PHIxtiomolBe srlrent s distilled o andibeiresiivg tas Misspledsin aceticacid (oom

e L Wk U £ S BEak e The SR v
prepar at i veirtedifor 3 Ay@s atHbANRREHTAPROIT0°C] Aft@rah@factidriaik@iropagg sol vent:
chloroform, whereby the title conmpound was _obtained as a pale
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 (ethyl acetate).
'H-NMR (CDCl;) 3: 2.84(3H,s), 3.07(3H,5),
7.11(24,d,1=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) cm™': 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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yellow oil (200.5 ng, 64.3%. 1H NVR (CDC1l3) S: 2.48(3H,s), 2.80(3H,5s),
7.14(2H,d, J=8.30Hz), 7.17(2H,d,J=8.3 OHz), 43 13 JANUARY 20,
7.32(2H,d,J=8.30Hz), 7.34(2H,d,J=8.30Hz). Mass niz #8 JANUARY: 2004
325( M- 1), 326( M+), 327( M+) , 328(M+) . Exanpl e 50 Preparati on of

Hydrasi ne. monondPLEIRRESHE B e b R GRRIPRE R BV MR OF 4 (4
chl or ophenah&madmnq(m}iewp&m@) pahsr_aydd @97@)@(\992 g,5r6:bmﬁmd)%a Pothssigm0 Mol )

in ethanol (12 m ), and the resul tln%\ﬂgnxture was stirred for 3 hours at a
bat h terrpeﬁmltdeeﬁdﬂ 84875 mrnel) owetentoOunl) wiis stekddobsd. After bendoylitblarigsi due was

di | d Th bt d |, ut t d
T oom t el GBS RPLSER L B st rie S S P B0 R o vent was
dI stilled phfospairg th@?esﬁlﬁﬁ%ﬁH@luY@&asdélﬁl%@llaYﬁ%ni R @@%&re &% thdutkd mgf&rl

fol | oned by addition of rogen peroxide solution 31 % The resulting
m xt ure Waéllomfmnn wds a’tdniedm th@uca;:tlan naxioed, And sutpeqehtioallaliniz@on, Alid thos-t he

reaction m neutrall V\ni&ré\)dl te aqueous sol utiogn of caustic
soda, the ? aeee HHXW%(%%%‘%‘& Bbtqh P ammflﬁ%or@?m aysrwanvashedpdthor gani ¢

| ayer was %&P%ﬂd%@%sdé}éﬁ eMirdh dx%uﬁs/é}dh@xﬂléﬁﬁér@ ﬁ%'suwe 9§d1§t$ﬁé dqypsulfite
and brine, and was then dried ove rous sodium e sol vent
was di sti | edbr efducadpresdues a:relsthdm:dnasoﬂ;)emrsapaﬁkcanﬁﬁ puﬁflid‘dll@d by

preparative thin-I|ayer chrpmat ography on silica gel [devel oping solvent:
“chl or of or nf Pﬁ’é‘ﬁEﬂP%YQBPf) 1ca gkt ¥1?Q¥én‘t/?tf‘¥1é‘°§@%hﬁh Refeyapydtastioed as

LS NPT B o 9 B L

7.34(2H, d, gzasabtmh&;as shgmlgy(emwpmsmg(%:ﬁ(gf&fld)%):8 55Hz) ,
7.91(2H d, J= ?
Melting pomt 113-115°C.

"H-NMR (CDCls) 8: 3.83(3H,s), 3.84(3H,5),
6.86(2H,d,J=8.2Hz), 6.90(2H,d,}=8.2Hz),
7.17(2H,d,J=8.2Hz), 7.46(2H,d,J=8.2Hz),
7.72(1H,s).

"'3

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 (CDCl3) 8: 3.84(6H,s), 6.83(2H,d,]=8.79Hz),

6.89(2H,d,J=8.79Hz), 7.21(2H,d.J=8.79Hz),
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IR (KBr) cmil: 1596, 1391, 1311, 1303, 1151, 1091, 856, 840. Mass m z:

357(M -1),358(M, 359(Mt), 360(M ). Exanple 51 Preparation of

3, 4- hi s- (4- met hoxyphenyl ) - 6- cyanopyri dazi ne 44 13 JANUARY E%)dﬁ”,&’%‘é?(ﬁq%n
of 3, 4-bis-(4-nethoxyphenyl)pyridazine 1-oxide [Eur. J. Med. Chem

-Chim ca Therap j 14 - 79)] (5.01 g, 16.25 mmol) and potassium
cyanide (3.17 ggﬂigﬁ%}%&%ﬁ?‘%}r g'g\ﬁé#gf)' (90 M) was ice-cool ed. After benzoyl
chloride (7.77 g, 55.25 nmol) was added dropwi se with vigorous stirring

under a nitrogen gas atnosphere, the resulting m xture was stirred at room
t enper at ur Exémple23 hours. “~Vater- chlorof ormwas added to the reaction

m xture, and subhsequent l.kal i nj zat | on e thus- obtained m xture was

extracted with EWWBP’E)P%“%%@@F ?ﬁy@h?rg)éé'?mﬂwgéhed with water, and

was then drj 1 ..s0di um sul fate. The solvent was distilled off
B o AN Ra AR e

under redu e residue (oil) was separated and purified by
chromat ogr aphy 8@-Bis@imethaxghengpbrarboxhppeiagine (Y0 ¢80 Aingoly SidIN] .

Rel evant fractions were crystallized fromethyl acetate-diethyl

et her - hex af§thyitipsrazipe (Ont/ 5tg4, 81 emEhBers qusnrade Btaéliﬂﬁ@@s‘dselglofb]yﬁﬁ y yell ow

235 o) Sy i B0 W09 RE by kS a8 ofic
7. 17(2H, d, JpBopibiéphosphotie(adhlydhidt{8=DHD)33 g) Tn #BYI ddeBle whARd inde? iddr epar ati on

of '3, 4-bi s(4-net hoxy&genyl ) - 6-car boxypyridazi ne A 10% aqueous sol uti on of
caustic soerpling. Afiyr g husdeadnadgnixturg Mips isineddt rgom temperature for 4 hours,

bi s(4- h - i i 4. 63 L) h I (12
R R R e S

distilled Dlyérwiswashesd vithavatevand Aledndirfddesterarthididiub stdeurh wa¥tas Ty sobreaci d and
was then extracted with chloroform The organic |ayer was washed wth

wat er and Whbisiledeff Byder redwagdiproemire at herasidue atas wWarkas with figgl ethers
distilled ghlreHpfRideeHEEanPHES Sihfed B pdIOBrdWn s WRPmE! ¥543).| | zed from

Slightly yellow powder (chloroform-hexane)

Melting point: 178-181°C. ,

'H-NMR (CDCls) &: 2.41(3H,s), 2.57(4H,dt,}=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 mi) 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, 65.0%). 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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et hyl acetate-diethyl ether, whereby the title conmpound was obtai ned as

pale yellow needles (1.48 g, 95.0% . Melting point: 157-15 . 'WMZOM
(CDC13) 6: 3.84(6H,s), 6.83(2H,d,J=8.79Hz), 6.89(2H, d, J=8. 7@‘(&2)“
7.21(2H,d,J=8.79Hz), 45 13 JANUARY 2004 7.47(2H,d,J=8.79Hz), 8.26(1H,s).

Ex l e 53; f 4-bi s met hoxyphenyl ) - 6- (4- net hyl -1 -
pi Sgpagi nylﬁﬁ%{ﬁh@;}ﬁoégﬁ%%@ mBﬁs@ﬁHéf)hoxyphenyl ) - 6- car boxypyri dazi ne

0.10 g, 0.30 [ (0.375 g, 3.7 mol) were
guspenged in a”}ﬁﬂ%‘g?&-ﬁggl %lgn %ﬁ%ﬁgml formam de (2 m) and

t et rahydr of ur an7(1%3(2H,4,J=¢ @Mnoiﬁ(gﬂm%ggmzytl on of cyclic
1- propanephosphorl ¢ anhydride (n=3) (0.33 g) in ethyl acetate was added
under ice cool 7#§(1IBgk er the thus-obtained mixture was stirred at room

t 4 d.. The resulting m xture was
teitr?g(r:?egr%f@@t%lzgégﬂ{%@@’ %?eﬁ?‘g@ﬂ?@‘ﬂl'ayer was washed with water and

then dried over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure and the residue was washed with diethyl ether,
wher eby t hExanpleddSconpound was obt ai ned as pale brown crystals (49 ny,

00 S IS SIS P
:; gjg gﬂ Ei j g ?[lHZé)a’soluftiiog g ddﬂﬁ(&gﬁeﬁz@ph%ﬂég?-%ﬁﬁfﬁyﬁa?ﬁﬁ%l’% (367 rR'u:nol)
3436, 1736, mﬁﬁﬁah‘)@lltﬁfumﬁ 2(214 m&p E@R&Q&l})ﬁ&@lp}ﬂxﬁmmlaaﬁ&dm 8¢:13 ng (DDS ﬁhfnol)

S b o e e c G Rt ehoLynoca bt U de e 80 ion
(11 ml) of aIlyhnagnesmm bromlde in diethyl ether was added dropwise. After the
resulting mixture was stirred at the same temperature for 1 hour, the temperature of the
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/ethyl acetate (4/1)], whereby
the title compound was obtained as a pale brown oil (0.85 g, 69.8%).

'H-NMR (CDCl;) 8: 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) em™: 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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nor pholine (0.65 g, 7.4 mmol ), tetrahydrofuran (7 m) and a 50% sol uti on of
cyclic 1- propanephosphoric anhydride (n=3) (1.2 g) in ethy (IMn.4%0
product of Hoechst AG, the procedures of Exanple 53 were “r3eg§§;l£ﬁ0m.2%4
| i kew se, whereby an oil was obtained (0.208 g, 69.0%. Crystallization

was conducted from.ethyl acetate-hexane, whereby th title conpound was
obt ai ned aiﬂﬂg)@%lpl’g lf?regshW§/§£°éi‘F FRREUQTHREEyTe( Yatesg lﬁﬁ ad thegy 3 Nviabsticng poi nt

5,125, S5 M g SR A LR o

7. 45( 2H, d, By Sxirfihiz bt rooih @parakhirs Yor 2 IuiBMhe edtictidn mixture was extracted with
3447, 1645, 1608, 1514, 1389, 1251. Exanpl e 55 Preparation of
6-al | yl - 3, 8y} acetaten e BRAPHENG Wi Wasied suseestiyely With wetesrs sgfurated aqueous

3, 4- bi s(4- : - 6-chl oF idazine 1,2 g.(3..7 anol) ,in

et r ahydr of P {OHOHHA ol bBRIE MIRELEE sl Sufea st P Fereas o,
0. 18 mmol ) sodias saldsle dTheldreast waUohsditrticl iinliGae Nk prad A€ indihe 2URMgIAS
atnosphere, a | Msolution (11 m) of allylnmagnesium brom de in diethyl

et her was BB wrsdplhioser at rpare fenpezature dend daysg lmmidn@“msepstaiedr@dl ?t tge
tenperature for 1 hour, the te rafure, of .th m xture was, all owed to

roe to T b e asphy bR B b prrinl BB gt

Wat er - et hyto abiis \OBRIRAIRA fak Brben bﬁ%@.%ﬂ%ﬂs%%t).ur e, and the

t hus- obt ai pe m xture was extracted with et acetate. The organic |ayer

was washed HiNMR(EDEH:) &nd. 128hqdré.6Hz), 38 (1 Hhtsy,dr ous sodi um sul f at e. ;I'h;a

extract was con t e e essure and the residue was | eft

over at room teﬁg(?ﬁ't}%g% %Sééaﬁﬁ=$ﬁg{z?’esi due was separated and

purified by chrpgpﬁpgg)napby@@ﬂs),aﬁ_gg@}m}:@eﬂhgol um [ hexane/ et hyl acetate
t

(4/1)], whereby e title conpound was obtal ned as a pale brown oil (0.85
g, 69.8% . 1H NWVBBQRUDCES).2Kz), 3.136Bd.Fe.2Hx) , 3.83(3H,s), 3.85(3H,s),

5. 20- 5. 37( 2H, ”’7-3291%‘3%,()3?35@?&@%3-2952 95 (4H, M), 7.1 8 (2H,d,J:8. 1 Hz),

7.33(1 Hs), 7
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 mi), 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, ’fhe 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 (CDCls) 8: 3.05(2H,t,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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IR (film cm1: 1609, 1512, 1397, 1251, 1179. Exam | pe56 Preparation of

3, 4- bi s(4- met hoxyphenyl ) - 6- ( 3- hydr oxypropyl ) pyri dazi ne To ANU ARY Y004
6-al | yl -3, 4- bi s(4- net hoxyphenyl ) pyridazine (0.58 g, 1.7 mmo ?9 I'n
tetrahydrofuran (3 m), a 0.5 Msolution (8.7 m) of 9-borabicycl o [3.3. 1

] nonane in tetrahydrofuran was added dropw se under an argon gas
at nospher e whi | 8-8681L.ddg%0h), 7 E¥HidbhT9 emw th ice-water. The resulting

m xture was the |k ed 3 JANUARY 2004 tenperature for 15
hours. To the r@g@ﬁ%ﬂ%ﬁ?@@?{q@ﬁg} (1 mM) and then, 3 N caustic soda (3
nm) and 31ifqbpdigasr: PRIOXé1@E 513,147y, were added under ice cooling,
followed by stirring at roomtenperature for 2 hours. The reaction m xture

was extracted with ethyl acetate, the organic |ayer was washed
successi vely wt 8wat er, a saturated aqueous solution of sodium
hydr ogenca C@%and water, and was then dried over anhydrous sodium

sul fate. The ex { Al =8 es &_and the
?E&ﬁfat%ﬁ%fﬁ%%?(ﬁ rﬁahsgg%&%ﬁ}j 6 (ﬁgg@ﬁggqg gxﬁa@n The

resulting mxturé was |left over at m'tenpe ays.
resi due wasarbepaylathebpanthzinguri fi ed by chronat ography on a silica gel
colum (ethyl a etﬁ%g, whereby the title oppound was obtai ned as a pale

brown oi | (0. 54°¢Pigh-meghoxyphenypy o @Greeibpxrygthyhpyrisazipe (. h3e,6) A mmol)

3ok sy 6 RN e hfnglichydaite e ofidBR0 45k, LR wed fibHelibin S - 83
7.33(1H, s) dirdetislif@marhide-@.rABiZndet Roe( doioling, teiethylamine (0.77 g, 7.608 mmol) and

3366, 1609, 1513, 1400, 1299, 1252, 1179. Exanple 57 Preparation of
3, 4- bi s(4- %}Et"‘h%ﬁ?/ TP 0%93( PéalP‘BBWBﬁWW%ﬁ‘WQ%%@%) (0.39 2, 0.613

3, 4-Bi s(4- o33 r ' ' 0] 1)
was di ssoﬁ%@yﬁ%g%%ﬁg%éééa , dgﬁﬂéﬂ %}s{&e‘%r E%ﬁngt% é)ll Qﬁ%frt ?gﬁerg?er%%%eds}qm
reagent (4t m$ulting r!nixtuneemslallbwgd fa pigeuto eovA sensjierattuedatavhiclo rhignpewas ur e

R L T W e W
acetate. THExRFOMY &KilaBg Withashyrashied. Thd oAl Ber A WRNEH s R RARK
~ with a saturated aqueous solution of sodium hydrogencarbonate and water, 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,]=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,]=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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extraction wth a saturated aqueous solution of sodium bi carbonate. The
back extract was acidified with hydrochloric acid, followe t4
with chloroform The organic |ayer was washed wi th water g'h%)xﬁﬁre"jrégﬁlie@l
over anhydrous sodium sul fate. The solvent was distilled off and the

resi due was separated and purified by chromatography on a silica gel
col um [ chMeléfppemndb6RInd8.3040/ 1) ], whereby the title conpound was

bt d br.o 0, 21 37. 49 H NVMR (CDC13) b:

3 05( 2 t - JBBREPCS Sl Tatmtitbaat o) 5 sr(an 9),

5.14(1H b 8 ANUARY 2004 6. 84(2H, d, J=9. 0Hz),
7. 13§2H drj)Q O—&)%(—Fm%?qug@H-’S% ﬁé%' 9’7 40(1H,s). IR (E:HC13) cm 1 :
1727, 1610, 1514, 34877 4E380M) es@@u%ppar ation of

3, 4- b| s(4- et hoxyphenyl dﬂrﬂox -N-net hyl - 2- car barm%il et hyl ) pyri dazi ne
3, 4- Bi s( 4- %(KBk)fﬁheringuﬁm( p3 358949@ hi39, i 3%*21399/0?63 36 g, 0.37 mol)

and N-neth dr.o ochI oride (0.156 g, 1.87 mml) were dissolved
in N, N di &%%W%?ﬁmﬂﬁ“ Under ice cooling, triethylamne (0.77 g,
7.608 mvol) and then, a 50% soI uti on of cyclic 1-propanephosphoric

anhydride (n=3) (0.39 g, 0.613 nmmol) in ethyl acetate were added dropw se.
After stirgi 1 hour, the terrperature of the resulting m xture was

allowed to risegto room rat at_whi he m xture was stirred for
15 hours. Water P&sgéfﬂgiaaé’hggg 4&5‘@?% }‘rﬁgt and the thus- obt ai ned

m xt ure M%%&l@@%@@bpﬁeﬁy}ﬂ ?ﬁgéﬂmeacet ate. The or gani c layer was washed
successively wth a saturafed aqueous sol ution of sodi um hydrogencarbonate

and water, and ﬁ/&@llolt@e‘h(”r dhlpmhmbé)‘?’ %@dhﬂdsomw]pysdmﬁm(QSOF@mI vent
was distilled of ndt ereS|due}\§/as c:%s Illzdfromet
acet at e- heRAITES® SRilar panipsrias in EXgmple ?el@b IHSGOIEBOIHQ%“ br own
needl es (1ldu tat%l;%mné@istdoﬂtﬁleﬁ 1Bies 13é&ate xR (CDCL3) S 1.71(1
H, brs), gl(Z =6 o (&t
Meltmg point: 189.6- 190.5°C.
"H-NMR (CDCl;) 8: 3.08(3H,s), 7.12(2H,d }=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) em™': 1490,1312,1304,1152,1 134,1090,852,846,776,585.
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, foltowed 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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3: 24( 3H, s) , 3.48(2H,t,J=6.7Hz), 3.84(6H,s), 6.88(4Hd,J=9.2Hz), 7. 1
6(2H,d, J=9. 2Hz), 7.34(2H,d, J=9.2Hz), 7.44(1H,s). IR (KBr) YANUARY 2004
3436, 1736, 1645 1610, 1514, 1401, 1300, 1254. Exanpl e 59 Preparation o
6-chloro-3 - [4-(methylthio)phenyl]-4-phenyl pyri dazi ne

6- [ 4- (Met hyl t hi o) phenyl ] - 5- phenyl - 2H-pyri dazi n- 3-one [ WO 9925697] (500 ny)
was pr ocesgestidugsvas sspamted agd p’amﬁérdlazlc}nrmnaognathamamnmgcl cahnmm[sEbcarg'pl e 22

d
Quant | tat | VP BSCapgus %?ﬁ%?%wﬁﬂﬁi RFTioNt ot R A o F38 ) ANUARY
2004 Mel
7 15(2H I:II i&%sep-gllﬂ:_é%ne %ﬁgrcgy ﬂi@%ztlggo 33((:%13!&? as%o};ﬁgsg }(11‘?’5!?13'5()572.§5 B (3H ),
7.50( 1 H, s) 99188 KBr ) cm" :

1592, 1401, 1386 1339 1323 1136 1107 834, 7876, 702, 585. Mass m z:
312(MI' 314(4% W &F-4(@H&hati on of 6-chl oro- 4- (4-chl or ophenyl ) -3-[ 4-

t hyl sul f I
gmeChI gr§u4 (()Zyc? g%’l}l(léﬁyyﬁ{%f?%w?het hyl t hi o) phenyl ] pyri dazi ne (230 ng) was

processed in a glgm(in&dmmm SFIHN. Ex(qmptlJ&7MHz\5\her eby the title conpound
was quantltatlv obt ai ned as col orl ess pl ates (et hyl acetate-hexane).

- Melting point: (BH.493=6,62,10Q6NKR (CDA 3) 8: 3. 08(3H, s) 7.12(2H,d

Z];ﬁ gHﬁ),B 8@;7@@(%@ @'g%%sgﬂ‘c’)%%“(ﬁ}mf 62(2H, d, J=8.8Hz), 7.93
1490, 1312 1304 PU%27 2981, AN IB4BHL,18451.376.8585). Mass nlz: 378(M, 380( M .

Exanpl e
e IR (CHCLs) cm™: 1663,1588,1553,1340,1322,1306,1285,1264,1210,1172,1118.

(2) Preparation of 3-(4-chlorophenyl)-4- [4-(methyléulfonyl)phenyl]-4-oxo-buty1a1dehyde
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=3.90,5.77Hz), 7.19(2H,d,J=8.79Hz),
7.29(2H,d,}=8.79Hz), 7.97(2H,d J=8.79Hz),
8.09(2H,d,J=8.79Hz), 9.79(11,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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Preparati on of 4-(4-chlorophenyl)-3-[4-(nethyl sul fonyl)phenyl]pyridazi ne
(1) Preparation of

2- (4-chl or ophenyl ) -1-[ 4- (net hyl t hi 0) phenyl ] - 4- pent en- 1- one 1%"@@#”%]?!.%9%1
solution of |ithiumdiisopropylam de (LDA) (36 2 mM, 72.4 mmol) was added

at -20C to olution of 2- orophenyl ) [ 4- (rret hyl t hi o) phenyl ] - 1-
et hanone (I @Rﬁm\g%ﬁ)ogﬁﬁ%ﬁ;}é(ﬁﬁ§ Jr%ﬁ?ﬂﬁbdrofuran (200 M), the
resulting m xtu S d while heating it to room
t enper at ur e. Thz%npe?ﬂ’rjegaéﬁg){’ hén %gg%gkﬁ@s 20C, at which allyl iodide

(6.67 m, 72.9 HISBQ)HM%QQHgﬂJ% H.aveglshyz), stirring for 30 mnutes while
heati ng |t to roomterrE;arature ter was added to the reaction m Xt ur e,

and the resul ti Bg9dHbd.{m5e33M8. extracted with ethyl acetate. The organic
| ayer was over qdi, .ate. The solvent was distilled
of f and th%?ﬁ@f%A&?&%&%@ﬁé}# \'IJasfs"separ ated and purified by

chromat ography on a silica gel colunn [silica gel 100 g, hexane/ethyl

acetate (2/1)]. Relevant fractions were crystallized from di et hyl
et her-hexaﬁmmlhéﬂeby the title conpound was obtained as col orless prisns

22155 9, %, A e U il e 21

H, dd, J=0. 92,;40. 26Hz), 5. 02(1H, dd, J-0.92, 17. 58Hz), 5.71(1H m,
7.18-7.28(6H, m), 7.84(2H, dd, J=1.95, 6. 83Hz). IR (CHCL3) cm 1:
1663, 1588, 1553, H3d0gai3p@p1ide 60l1A6S (312646,2 210wsladded blBsoliR)n Fe@ar at i on of

2- (4. onl or QORGP EATRRBH R BFEHORI RS2 o5 oRRED) B oot cids, 0
?fngzuﬁﬁsmg@%ﬁiﬁgﬁws%bggﬁgﬂg SPROTFEhots, 4, BIATA ff YA 111 ¢
' H NVR ( CDBid8) reBhucd] B8¢stird;lankti{o)thd ré3diug SarbdupizgusIoldiod f pdtassium carbonate
3.65(1H,dd,J 8. 08( 1H, dd, J 9.77Hz), 7.19(2H,d, J=8. 79Hz) ,
7. 29( 2H, d, }yasgadflga'z’i'h usg-t?%tg]qe nyx@refgp&tjxtracteg with chloroform, and 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%).
'"H-NMR (CDCls) 8: 3.07(3H,s), 7.08(2H,d,}=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) cm™: 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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8.09(2H,d,J=8.79Hz), 9.79(1H,s). IR (film cm"': 1718, 1689, 1493, 1317, 1153.
(3) Preparation of _ '

4- (4-chl orophenyl ) - 3-[ 4- (et hyl sul f onyl ) phenyl ] pyri dazi ne 1%/%3‘2“&%‘( 2004
hydrate (0.8 nm, 16.5 nmol) was added to a solution of 3-(4-

chl orophenyl ) - 4- [ 4- (et hyl sul f onyl ) phenyl ] - 4- oxo- but yl al dehyde (4.5 g, 12.8
mol ) i n efPiifoiThe seluentivas distilled Rdlaansl thg residue s separgedrindppticdtire for 1

hour. Hydr i i e tion
ot ur o GG PaioBRERYbAE ARkt Qltuld 1666 M 20 BESIGURERDARMIE GOTAL O,
m Xt ure WaReleeat €iatticisaekrel liized eadethylesauiealienyl ding, westiitbe wes
separated and purified by chromatography on a silica gel colum [silica

gel 70 g, esmpaustiorasohisiieds palesoliayprisin &l doygiHe5%)-t | e conpound was

obt ai ned . pal e yell ow, apprphous solid (2.60 g, 58.8%. 51 13 JANUARY
2004 'HN@S@G?‘E%@%}‘- 2{.1-‘5‘%0‘8?2‘151, s), 7.13(2H,d, J=8. 55Hz)

7. 35(2H, d, 45 55 ; = - 6(2H, d, J=8. 55Hz) ,

7 93(2H, o, JEo BRI EPCH 0Py T14CT s R ] 21 T 08, DY)

1733, 1684, 1597, 1492HEHESRHA53 60@BAp+&3@2,)Pr epar at i on of

4- (4-chl or ophenyl %-3 -[4-§{rret h}/l sul fonyl ) phenyl] pyridazine- i oxide
Hydr ogen peroxi%‘g g8t 7-8H2H349%58. 30821 ) was added to a sol ution of 4-(4-

hi h - I i dazi 2.6 g, 7.55 ) i
aceti o aci B By KOG RIPLIAPY ! €0 Tor 6 hours. The' reatti on

m xture was concentrated under reduced pressure, and to the residue, an
aqueous sol ution of potassiumcarbonate was added. The thus-obtained
m xture weBX@plesfted with chloroform and the organic l.ayer was dried

over anhydrous ] ale en kstilled off and the
resi due was sep%%gjfujég&gﬁédj uﬁe*h}%ﬁplﬁe&kri‘éﬁlr hﬁé@%ﬁﬁ%%&% on a silica gel colum
[silica gel 1000% Pabsdimane/chhfphl Aded)ata addddlp]a sontenelfB-dhiwo 3@l e
conmpound was obtained as a pale _yellow amorphous solid (1. Zm%, ?14. %1%'

and undaer

' H NVR (CD@E@‘PXH? eqylyehendpyridaziig (33 & 318 myned) yn acetic acid (25

-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=8.79Hz),
7.20-7.24(2H,m), 7.32-7.45(6I1,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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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(1 H,d,J=6.59Hz). IR(f|Irr) cm1:

1683, 1592, 1525, 1492, 1314, 1152. Exanpl e 63 Preparation of 13 JANUARY 2004

4- (4-chl orophenyl ) - 6- cyano- 3-[ 4- (et hyl sul fonyl ) phenyl ] pyri dazine To a

sol ution of 4-(4-chlorophenyl)-3-[4-(nethylsulfonyl)phenyl]pyridazine-|

oxi de (1. 1digthybetber, mhgnegyﬂwta rpanousd was phiaipad o3 palapiclioprems (W &r (30
pot as§%§€/n cyanide (1.008 g, 15.5 mmol) and benzoyl chloride (6 m,

51 7 nmol ) ‘Q added successively, followed by stirring at room

t enper at ur g1 %chpp;rgllg'bq;reactlon mxture was extracted with
chl orof orm anc? he organic | ayer was dried over anhydrous sodium 52 13

JANUARY 20tH-NMRf(@DE];) Bhe.8@H,en6.78¢2H,djJs8.7pHe] of f, and the residue was
separated and purified by chromatography on a S|I|ca gel colum [silica
gel 30 g, chlor Bflérfrli/(%@ﬁﬁaﬁé? T3dpHyR), " Rel evant fractions were

crystallized frg%ﬁhh&/j 68, tgﬁhﬁsﬁ?glb Sgh%a whereby the title conpound

was obt ai ned as e’ Vel row 27, 5% . Melting point:

211.4-212. ngwfmmmanzmm @946#153)1175115& 2H, d, J=8. 79Hz) ,
7.41(2H,d, J= 7.69(2H, d, J=8."30Hz), 7.88(1H,s), 7.97(2H d, J-8.30Hz).

IR (KBr) cmi'l: 2248 1597, 1494, 1386, 1313, 1151. Exanpl e 64 Preparation of
3-(4-met ho ) - 4- phenyl pyri dazi ne 10% Pal | adi um on charcoal (1.1 Q)
was added E%&gﬁféééutl on of 6-chloro-3-(4- nethoxyphenyl)-4-phenyl pyridazi ne

(1.53 g, 5.16 npRbkratibn 8E&EYMhod(AnledRxphensd-pHdApbyridiziedr ogen gas

stream catalytic reduction was conducted at roomtenperature and
at nospheric pr e?xﬂ(ﬁrrl\éeth@WPBeﬂYM-@th@atlahlsﬁmd@dé 1f1|g,ﬁ§r7éﬂm©f)fwa3t he

o1 car bonat Evk-dncamig tnf b PRl R TR R A

extracted Wethyl efbOkxhad, Whetddy thr@tlOE@RHivad vy @btaitRe as pale yellow needles
(593 mg, 51.7%).
Melting point: 131.4-132.2°C.
'H-NMR (CDCls) 8: 3.82(3H;5), 6.84(2H,d,1=8.79H2),
7.24(2H,dd,}=1.95,8.05Hz), 7.36-7.43(3H,m),
7.44(2H,d,J=8.79Hz), 7.76(1H,s).
IR (KBr) em™: 2245,1575,1489,1381,1259,1184,1180.

Experiment 1 (Inhibitory Activity against Interleukin-18 Production

Inhibitory activity of the compounds of the present invention, which are

represented by the formula (I), against interleukin-1 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 10° cells/ml on
RPMI 1640 medium with 3% FBS, and lipopolysaccharide was added to give a final
concentration of 10 u g/ml . The culture was inoculated at 1 ml/well to a 24-well plate. A

test compound was added at 1 u 1/well, followed by culturing for 3 days. Three days later,

the amount of interleukin-1p in each culture was determined by ELISA. Each ICs; value
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dried over anhydrous sodium sul fate. The solvent was distilled off and the
residue was crystallized from hexane, whereby the title c

obtained as pale yellow needles (1.28 g, 94.7%. Melting gggfj%mm 2004
116. 1-119.6C. 'H NWR (CDC13) 6: 3.81(3H,s), 6.83(2H,d,J=8.79Hz),
7.20-7.24(2H, m, 7.32-7.45(6H n), 9.16 (I H d,J=5.12Hz). IR (KBr) cm1-
1607, 1514, v428cteBbined BPO cd@a8jsbh8n Yieldwahplcend t@mdypcdrrant testreonfpo8nd was

- (4- nmet hoxyphenyl ) - 4- phenyl pyri dazi ne-1 - oxi de :

3- (- Nt hoRRRde g1l ah Sk gerssscPisF Fompaints 2t shavndn TalF - vas processed in
a simlar manner as in Exanple 62 and the residue was crystallized from
chl orof orm 53 13 JANUARY 2004 di ethyl ether, whereby the title conpound was
obtained as pale yellow prisms (1.01 g, 82.8%. Mlting point:
117.1-118.0C. 'H- NWR (CDC13) S: 3.80(3H,s), 6.78(2H,d, J=8.79Hz),
7.11-7.21(2H, M, 7.32-7.36(5H,nm, 7.57(1H d, J=6.59Hz),
8.16(1H,d,J=6.59Hz). IR (KBr) cm-1.

1607, 1509, 1428, 1377, 1346, 1252, 1173, 1150. Exanpl e 66 Preparation of

6- cyano- 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 mol) 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) 8: 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).
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IR (KBr) cml: 2245, 1575, 1489, 1381, 1259, 1184, 1180. Experinment 1 (Inhibitory

Activity agai nst
conmpounds of the
(1), against
experinment:

la Product
whi ¢

I nt erl euki n-
present invention,

i nterl eukin-1J3 production was tested by the
HL-60 cells were cultured for 4 days until

ion Inhibitory acti
h are represented

confl uence

(ERLE

fol |l owi ng

kY2004

ormul a

on RPM

1640 medi uieblailth 10% fetal bovine serum (FBS) added thereto. The medium

was centrifuged.
suspended at | X

| i popol ysacchari ¢le was added to

The cul ture was
conmpound was addg
days later, the
by ELI SA. Each |
inyield wwth a (
some representati
Tabl e 1 Test com
90.46 110.19 120,

ive a f
b i noculBxaseplaiNop) ni / wel
amount of ifiterl eukin-
50 val ue 54 13 JANUARY
tontrol to which no test
ve compounds are shown

pound | L-P (1C50 M (Exa

106 celrbscfpoihd RPM 1640 medim va 4 b 3% FBS, a

inal concentration of 1
| to a 24-well plate. A

| P in eachggylture was d
2004 was determ ned by a

conpound wad2 added. Res
in Table 1. ?g 13 JANUARY]
mpl e No.) 3830 50.12 70.

y e then

nd

D/ 1 g/m
L est

5. Three
et er m ned
conpari son
ults on
2004

18 80. 35

04 140.20 1%0. 45 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
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170. 63 180. 15 190.16 230.96 250.32 260.31 270.01 320.94 330.26 510.09

660. 68 Conparative Conpound 132.10 Conparative Conpound 24. !%ﬁq AdaRY
2004 Ove MeO, ,,,, i MO CI N N Conparative Conmpound | Cﬁt?gfﬁl npgrative
Conpound 2 Capability of Exploitation in Indusry The phenyl pyridazi ne
conpounds (1) and their salts, which pertain to the present invention,
have excellent inhibitory acOMeity against interlemdén-1 J production, and
are useful as nedicines su as preventives and therapeutics for immune
syst em di seases, kﬂijannat i i d

JANUARY 2004

N =N
=N N
Ci 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-1B production, and are
useful as medicines such as preventives and therapeutics for immune system diseases,

inflammatory diseases and ischemic diseases.
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CLAI M5: 1. A phenyl pyridazi ne conpound represented by the follow ng formul a
(I): (1) R4 wherein R represents substituted or unsubstit Lo @,
substituted or unsubstituted pyridyl, R2 represents |ower g#ggw‘gngra‘t
al kyl thi o, lower alkylsulfnyl or |ower alkylsulfonyl, R3 represents
hydrogen or | ower al koxy, or R2 and R3 may be fused together to form an

al kyl enedi GksIMBoup, R4 represents hydrogen, hal ogen, cyano, carboxyl,
substituted or unsubstituted |ower alkyl, substituted or unsubstituted

| ower al kenyl, substituted or unsubstituted |lower alkylthio, substituted
or unsubstitut ; | ' s ' ed |ower
alkylsulfonyl,egd%g%??ﬁ?tgxéﬁyh%%ﬂ%gffﬁﬁgfgkﬁgﬁggeg?%&fsu#?%%%ﬁgky,
substituted or wunsubstituted aryl, substituted or unsubstituted aromatic
heterocycle, substituted or unsubstituted phenoxy, substituted or
unsubstituted phenylthio, substituted of° unsubstituted phenylsulfinyl,
substituted or unsubstituted phenylsulfunyl,Rsubstituted or unsubstituted
pyridyl oxy, a substituted or unsubsti. hor phol i no, substituted or
unsubsti tut ed norphol i nocar bonyl, subs ted or unsubstituted

pi peri di nocarbonyl, substituted or unsupstituted 1-piperazinyl carbonyl or
substituted or unsubstituted am no, and{nisOorl, 3& 13 JANUARY 2004 with
the proviso that when R is 4-netdxyphenyl, R2 i thoxy and R3 is

hydr ogen, R4 can not be hydrogen or Ng ﬁh and with the proviso that R
can not be 4- (nethyl sul fonyl)phenyl 1Lg%§ osul fonyl ) phenyl ; or a salt
thereof. 2. The phenyl pyri dazi ne conpowsd or *a’™salt thereof of claim1,
wherein R represents pyridyl or substituted or unsubstituted phenyl; R2

represents | ower al koxy, lower alkylthiB or |ower alkylsulfonyl;
wherein R’ represents substituted or unsubstituted phenyl or substituted or unsubstituted

SNe

pyridyl,
| R? represents lower alkoxy, lower alkylthio, lower alkylsulfinyl or 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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R3 represents hydrogen or |ower al koxy; or R2 and R3 nmay be fused together

to forman al kyl enedi oxy group; R4 represents hydrogen, hal
carboxyl, substituted or unsubstituted |ower alkyl, |ower {a)‘?ggrﬁly MQ?(;.ZV\?eOr4

al kylthi o, lower alkyl sulfonyl, |ower alkyl sulfonyloxy, substituted or
unsubstituted aryl, substituted or unsubstituted aromatic heterocycle,

substituted or wnduthe provisodhatyrendiys 4suatkanyphenyd Rris meshery and

&d
phenyl t hi o ri dylsox r phol i no, .mor phal.i.nogar honyl bstituted or
Cnoubst i ¢ (PeiEinE S ne BB RGeh B har R LGRS kT Rh b ER no.
and ni sOor fmethWshiifortyMPheiy? bk 8FambiRbul IRnyl:s 4- met hoxyphenyl, R2 is
nmet hoxy an(é:ImR?,Wi S ﬁ'?/‘%r og)gn, &4 can ?@?Dﬁe r:{ydrogen or hal ogen and with the
provi so that R ocasalhtherdo€ 4- (nethyl sul fonyl) phenyl or
4- (am nosul fonyl ) phenyl . 3. The phenyl pyri dazi ne conpound or a salt thereof
according to claim1l1l, wherein R is pyridyl, or phenyl which may be

substituted b n g u i sting of
y ¢ qh@?hgﬁféﬁr{?ﬁhﬁ "cﬁrlngélﬁldecﬁta%@ltftﬁ&é@ftd?%ﬁ%q @h&{a{ﬁ g

hal ogen, | ower al kox phenyl t groups. 4. The phenyl pyri dazi ne
conpound or a sRI‘Ireprémn'sqnfyridplo:umdbsniglttabomgsummtecﬂ phalykins | to 3, wherein
R4 is hydrogen; _bal ogen; cyanq; carboxyl; |ower alkyl, which may be
substituted by Sn&IBFSCREle™ yslogyer abkybioror dnwerek g digpYle onsi st i ng of

hydroxyl, carb Xﬁé r@%ﬁts%&%leﬁ Ufﬁq/epfﬂkl:lﬂ?UbSti tuted am nocarbonyl; | ower
thio; wer i

al kenyl ; | ower -a al kyl'sultfonyl ; | ower al kyl sul fonyl oxy;
phenyl ; phenoxy pr RhiashRirapy be fiseb sdgethet ®dfortnyanaiie/lardiory grompyrber s sel ect ed
fromthe group cgnsisti n%é’of hal o?en, cyano, nitro_and |ower al koxy;

] A
phenyl t hi 0, whi &hTFRISSeBE WAIREERtRIO8EN15Y 20h a5 PX YpFubshinfcd pa Mngbstigteds g 13
JANUARY 20 j : i : i :
pi per azi nogoﬁﬁ?%;\léﬁ %ﬁﬁ%&ﬁﬁa’ggﬂg %&%ﬁ?%éﬂﬁ%ﬁgn %Jrjwengoarugl F%I\:E‘\%lly 10a)ﬁykyl
groups; or sabstinned evhinshbatitaytedaryl wbistituted edudsybstiuted avronratc detemrepae,s sel ect ed
fromthe grqup copsisting of lower alkyl, substiftuted. o substj tut ed
bhenyl | and GBS o e By S AL TG PhersER Petel e
according inB,nﬁoﬁﬁmliﬁ(l)c%%Pfﬂ- stifyithted BIamShBL LG FBBRAHAGrohy PorTE TDET
sel ected fromthe grodp consisting of
3, 4- bi s( 4- sishiongdbramgihstibstéphemoxy)dyri dazi ne,
3, 4- bi s(4- net hoxyg)Ben)(l )-6-(2, 3-
. ni Ooril.
with the proviso that when R'is 4-methoxyphenyl, R?is methoxy and R3is
hydrogen, R* can not be hydrogen or halogen and with the proviso that R' can not be 4-

(methylsulfonyl)phenyl or 4-(aminosulfonyi)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

lower alkoxy; phenylthio, which may be substituted by one or more halogen atoms;
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di f | uor ophenoxy) pyri dazi ne, 3, 4-bi s(4-net hoxyphenyl)-6-(2, 5-
di f1 uor ophenoxy) pyri dazi ne, 3, 4-bi s(4-nmet hoxyphenyl)-6-(2,
di f | uor ophenoxy) pyri dazi ne, 3, 4-bi s(4-nmet hoxyphenyl)-6- (3, 2[3 JANUARY 2004

di f | uor ophenoxy) pyri dazi ne, 3, 4-bi s(4-nmet hoxyphenyl)-6-(2, 3,5, 6-
tetrafluorophenoxy)pyrlda2|ne 3, 4- bi s(4-net hoxyphenyl )-6-(2, 3, 4,5, 6-
pent af | uor pyhdstesy meyphaiag) melph@hm%ﬂm(nal pirtehaxyashbayyl) WmesnaaylE

et Pt Opﬁﬁ%‘?%“%ﬁ‘?)}a‘ﬁ}gl ol ToWer?élkAirl g}os ﬁ' oqeagnrf:?@( (ﬁlnl}lla;' bOslbdituted by

met hoxyphe

3, 4-bis(4- Hﬁéwﬂﬂéhﬁéﬁfﬂ)&s ﬁlé&e@fréhqng%@l H)IPSYSrti g%? 1d¥6er alkyl substituted or
3, 4- bi s(4- met hoxyphenyl ) - 6- ( -cyanopheno y) pyri dazi ne, - bi s(4-

met hoxy phenydupst@uted Phewyt anddizemdxy) pyri dazi ne, 6-(2, 4-di 1"I uor ophenoxy) - 3
- (4- met hoxyphenyl ) -4-(4- pyridyl) pyridazine,
6-(2, 3- difluorophenoxy) 3- (4- met hoxyphenyl ) - 4- phenyl pyri dazi ne,

6-(2,4-di T Uorog @9@}{%@;@%&%@ &ﬂﬁ'}% a)saﬂﬂ%?ﬁﬂ)éhé&‘& g ne%f( 4

met hoxyphenyl) pent af ['uor ophenoxy pheny azi ne, 3-(4-

met hyl Llhl Op]bﬁﬁr_yl jo & v[ﬂ’(wd.‘ly ltehdompbubd isph@embeivetptdiydm mergrquthdilelstlng of
4-(4-c oropne
( 2( 4-di f | udd p P(éﬁ‘as@p?mhfwl)( -ers PP P B drarey B i iv(Faeetheryphenyl)-6-(2,3-

o cyano: 3. L REERUS R R AR RO end- 0ol s thercor. 6. A

medi ci ne caiffpbisphBioxyds/ridaziag, fﬁ&bis@nieﬂ@&?ﬂieﬁﬂl@-,é @fee phenyl pyri dazine
conpound or a salt thereof as clainmed in any one of claims 1 to 5. 7. The

medi ci ne adidemphgnexy)pridasng, 3.4vhistemsthoxyphenldibcBife i s an agent for

preventi ng gw n of interleukin-1 (3
productlondﬁggn#%gﬁﬁgﬁg%@%ghgggﬁ?1?ﬁﬂéﬁg eﬁ#ngb%%égeln said nedicine is
an agent fmtraﬂﬁorbﬁhehﬁwmﬁﬁdmﬁbéf3,plnﬁb(errhethg><@ﬂidn)tl) 6423/ .6- di sease sel ected
fromthe group, consisting o %_st em djsease, inflammtory disease,

i scheni ¢ dP@dafiuorophepepppy ea%ﬁ%il% Hrathspphenyd-6 'G3h‘é Tredi ci ne accordi ng

to claim 6, reventing and treating
a di sease sem{é@éﬂﬁﬁﬁ ryﬁﬁgyhl(}é @?lJf@?@ﬁ@?%{Hhmf&%P (?heumatl sm arthritis
and infl annn&mmyplmnbxy)pmda&ﬁae An—hzﬂmmthmphggﬂ)%@-nmo@hémk)plsm&azi&

producti on conpr|S|ng, n effective ingredient, the phenylpyridazine
conpound of-zP1¥ArRetp D 6‘1‘ %aé (%ﬁmhemﬁmwg% §-bis(hamethoryphgngl)-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-pentaflucrophenoxy)-4-phenylpyridazine, 3~(4-
methylthiophenyl)-6-phenylthio-4-(4-phenylthiophenyl)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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11. A pharnaceutical conposition conprising the phenyl pyridazi ne conpound

or a salt thereof as clained in any one of clains | to 5 as1%2Aﬁl{myim4
i ngredient and a pharnacologically acceptable carrier. 12. e of the

phenyl pyri dazi ne conmpound (I) or the salt thereof for manufacture of a

medi ci ne. 61 _ _ o
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 discase selected from the group consisting of rheumatism,

arthritis and inflammatory colitis.

10. An inhibitor against interleukin-1 S5 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 (I) or the salt thereof for manufacture

of a medicine,
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