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 pmunarggulater: g |
of these CQﬂ]@j(BﬁBﬂ;Sact'W i ek | i i. nhi bi t or.y
activity is not t hei r pri rras;';ﬂtgice?%%ﬁmgge?%%tgn%@%%%ﬁ{égin?glgg/oug@(fi vity
agai nst i nteormpeukdsvallied [COXp2 mlemitvbMibi&rh'owucﬁ@mrEﬂﬁhﬁ]g&[ﬂn@ﬁﬂiﬁe%hi on.
er

In recent years, ig{;’:ﬁe%si ngl.y active research has been un way with a
focus pl adBnGysyl ragr%%’c"le\fp!gﬁﬁéé‘??ﬂsl—'éilﬁtﬂéﬁ Phenioixpbdnzogyrpr oduct i on.

R A boenzo on
i it neChy A A BASLOREEARR [ Sihoklh Grfaled o BlprarbioCa ©

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 onfo lrowehqiprinetemtiog imdide\SBA08880 [TaymebEBiholbd 130 esheh @REBE) Y i n JP
7-69894, Publication (PCT) No. HEI 7-503017], FR167653 (Eur. J. Pharm., 327, 169-175, 1997),
E-5090 (EP 376288), CGP47969A (Gastroenterology, 109, 812-828, 1995),
hydroxyindole derivatives (Eur. J. Med. Chem. 31, 187-198, 1996), and triarylpyrrole
derivatives (WO 97/05878), while known examples of compounds 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,



2 13 JANUARY 2004 WD 9841511, WO 9910331, WO 9910332, WO 9925697 and WO
9944995. They are, however, different in chem cal 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 uthading@wedllentdnkitiloly sotivay Bedihdt llﬁt@l‘iet@ﬁn \?\E?l’&fﬂ (}'I{’%ﬁqlskmg

al kyl sul finyl, substituted or unsubstituted fony
subst i t ut edneshicinessiopgeipreneation mdetlreaahklﬁlcéuthﬁmnylsmqm dsuatssi iffidnedatefy 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

@

. 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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unsubsti tuted norpholin-nocarbonyl, substituted or unsubstituted

pi peridi nocarbonyl, substituted or unsubstituted |-piperaziavaGah
substituted or unsubstituted amno, and nis 0 or 1, with lt'ﬂ?‘“%ﬁ%@ﬁ%*?%t

when R is 4-netboxyphenyl group, R2 is a nethoxy group and R3is a

~hydrogen at r | ogen, and al so. R can not be 4-
(et hyl sul f‘g‘%tf%aéﬁg‘ﬁé?ﬂ%Pbﬁﬁtg%gﬁ%gﬁﬁ?‘g%@%ﬁﬁg%|}%3%69°Y§1°s%‘i’f“tt”ﬁ@ PBof . The
present i nuestbsoituted pigenpkp\sublaiutad BEahsabARuELE PREAYHHRY silGwRRERY ! PYr i dazi ne

conmpound (I) or the salt thereof as an effective’ingredient. The present

i nvent i on figsubstifuted phanylsy!fuwl isnbatibitedber ungabstisuted pherylselfiiyl-shbsRuted or
production 4.sipd. the phenyl.pyri dazi ne.compound (1) or the salt thereof
as.an eff eug]? %Ee}{q‘hd@MZ?ﬁy? S‘%é‘_%e_rdég i SHWéqﬁ!t‘Pﬁ‘ffi’?‘P’l_(ﬁ% ﬁ‘_ékPS“B%thdes a
phar maceut ivpgbbsGARRPSbHIHR NSRRIy B sittinki Do MBS RYEL HRZ5EDG &%gr“d (1) or
the salt thereof as an effective’ingredient and a p ITB.CO?OQI cal’ly
accept abl e substitited or Tirubgtitated tpipereanylcabonydor fubstiheed @ruavitdasitad Mehpod for
treating a _disease caused by stinulation of interleukin- 1S production,
which is cﬁgflact erized by adm ni stering the phenyl pyridazi ne conpound (1)
or the salt thengeh G a subject in need thereof. Moreover, the present
i nvention al so provi des use of the phenyl pyridazine conpound (1) or the
salt thereof fomwithethabastse thaoihen RidianetboxypEIml lgERpDESER RFh&Ry %DIIT HE
PREFERRED EI\/Eg;)L lrfg IIIustrg;i ve og t he | ower al kyl ngr oup .and the 1 ower
al kyl noi eff* ﬂsnaﬁ ogaem; B ¢a3,npt B Byosanadialageiyand aise Ry campot beotver
al kyl sul fi b9 48ny1 1 ol L& p and | ower alkylsul fonyl oxy
group as ugﬁgd esrei ny j611)(r1)ie i near,ﬁﬁ)r al%gaﬂé)n&ﬂcycl ic lower alkyl groups
having 1 to 6 carbedtteowf., such as, nethyl, ethyl, n-propyl, isopropyl, n
4 13 JANUARY 2004 butyl .. isobutyl, t-butyl, n-pentyl, 2-nethyl butyl,
2, 2-di met hyl pr BﬁP{eSég}dP‘é“ﬁ’élHP 50 ProX S@H%?@)?l?é RomBsing the phetyigpridpaine y| |
3-met hyl  pesthpbundddordhd il breBE s Hn ARbkive iRpredidiBt hyl butyl groups. Exanpl es
of the hal ogen atom can include fluorine, chHlorine,

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-



brom ne and i odi ne atons. Exanples of one or nore substituent groups on the

substituted phenyl or pyridyl group represented by R int J‘)\‘N nRB é
i ncl ude hal ogen, hydroxyl, alkyl, |ower alkoxy and phenylthio grlt')u g Q}[\hh
hal ogen, | ower al koxy or phenylthio groups berng partrcularly preferred. As

t he hal oge F n d d as r | koxy

o oupe, o e R, Shedbl 2l B, 2o B Bl pBlen e

pref er abl y cyslohsiyl inh@d],@ mthl fenPAS3-tietiyl Béntil, eredﬂ)ﬂeﬂﬂﬂl BetR} aéﬂg fough they
may be present at any other position as desired. A préferfe group is a
phenyl gr osmethyky UMEIQWF Granplenef the hnlogént atpmctahyndwde frorimerahldradepgens,

| oner al ko r__phenyl.thio groups. Mire preferred Rl groups are
4- et hoxyp%%@neaﬂgb%}ﬁl%@tp gphenyl 4-fl uorophenyl, 4-chl orophenyl or 4-

(phenyl t hi 0) phemgampAs Jrlage bowete ﬁbl‘ﬁ‘chevﬁ%rﬂfp‘é ohrf‘lég ylf"gl;i%ﬁ%lé’lr"ggﬁ‘i"l

al kyl thi o, [ower alkylsul funyl or | ower "al kyl sul Sent ed
by R2, a nmgrowprepresanted by RSinabe ﬁirhmlqo(ﬁ)eheludeﬂalog&bigdmﬁﬁf iﬂkylelﬂmlﬁlz ﬁmw ps

t hoxy thylthio or sul.fo groups the | ower al koxy group
(raregr ren; e n? )e(éh@) nﬁ?@%‘lﬁ’eﬁ TREBRSy Yy é@ﬁge%rlgw%ﬁlkqvmr@hpyylﬂw goBpy keing Fur t her,
when R2 an‘ﬂ)aﬁéu&ﬁ &It P AQﬂf@flﬁfbﬁ@*slqlh&Hﬁgﬂno orﬁ{eoaﬁ@%refe?redeénra %' oxy

group is preferred Exanples o nore substitue rou

substi t ut edlldmwgrotl@ls,lwm-e@mmyrgmup n:e;preﬁsreﬂt Etleda\subMitindit bﬂﬂps bla|p@gex&b1yhydr oxy,
cyano, nitr car boxy! substituted or unsubstituted
ani nocar bofi St’B’rthE?fsthe TH%’%‘PPQ%C PP cnyt SoHB, Athopgh @eYﬂﬁSsb@rpF%éWta’f groeibesr on,

the am nocbAaey hs GQLP. Alfefidl Rxgﬁuﬁnﬂ%éﬁq@a F‘g’i‘i‘b V\%&&Q{?%‘“w :E&arrpl es of

one or norée substituent groups on tfhe's gr oup
r epr esent edulisfitiRdd bncheorem izl halpgansa ovea aildox g oo phanyltBoxIRIRS MBreI;theh@M\Br

al kenyl graup_ include Line ranc, ed or cyclic |lower al kenyl groups
havi ng | tg ?%’8?8% H’:e aleﬁniyﬁ“ “PYH é‘rP’gﬁfﬁ gr“oﬂborselreﬁgj L, fehlarerheayl o 4-
preferred. one or nore substituent groups on substituted | ower

1 .
al kyl t hi o, subst I tat ec?' | ower al kyl sul finyl, substituted | ower
al kyl sul f onyl oAsdblowier aﬂwljmbrmem]arhrMIM){ trwer alkylthsploese sikeRulinyRér

I ncl ude aryl__grqups Il lustrative e or re sybstituent groups on the
subst it ut eg)vré‘e?ﬁﬁ(y&ubfﬁgy]&mqmée@es_f@teg A rrg mgdyh group is especially preigerre
Most preferred R? groups are methoxy, methylthlo 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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substituted aromatic heterocyclic group represented by R4 are hal ogen,

| ower al kyl, lower al koxy, cyano, nitro, and am no groups,3MjhRURRYIRIB4
and | ower al kyl groups being particularly preferred. Exanﬁ'es of the aryl
group include phenyl and those having 6-1 0 carbon atons, such as

ht hyl , w.th: i E ] , | f. t.h
oy c RabeleRDS SR HOGrRIE RS SO feplesBiiE B ReGe Hal R 188 <Ll oen
ni trogen, \aikoypyandlyitro,ed aginagioupd) wath Baldpet hfd IRy afyPEBLSSbGAg One or

nore substituent groups on the substituted phenoxy group represented by R4
i ncl ude halPdginlaryprderredi tro, amino, |ower alkyl and | ower al koxy groups,

anong whi ch hal 0 itro and .|l oner  al kox rou ar articularly
preferred. |11 u%%rg%?%e\%)%g}e oqegrglfp Wﬁ&‘ge gﬁ%ﬂ F?thg‘ﬂ%/e }Qfg’ﬁlﬁfﬁ%ﬁarg%‘gﬁ@qut ut ed
pheny! t hi 0 sugidastabhmyE hiphaRy) it mkcu%zy%%éﬁhb&ﬂﬁ%oﬂ%&%hé ohamy! groups
represented by R4 are hal ogen, |ower alkyl’,” | ower al koxy, cyano, nitro and
am no gr oupsterocyglicgrnap sghidlelfeiong- panbéredriags gomainihg mitexgen | withippriddi ve of
one or nore substituent ou on .t he. substituted pyridyl oxy group

r epr esent edS5§ PRAIC yl?é‘%éﬁ%‘ﬁ,s]s’f%?s ‘gl%’?lo,r n}oéi’i\ﬂ’ﬁ)su%.‘?‘kt&%%m@?é ®, nitro,
and ami no grRkRled pehl b¥6or&ds & i -

substituted nor p%o i no},g( gﬁ%gt ﬁrﬁ){eg%[i%?{pﬁg??%o%%%%h%ﬁgbﬁg%%??ﬁ%g

pi peri di noekybamlowgr dispsy gropps sawhgwvhinh Halbgan coyhnd, agienand lower aljbigyy| , | ower
al koxy, ustfrative of one or nore substituent

. dnit | [
gr oups oncéf?«g’%§ %ﬁﬁ%ﬁ%@gﬂf%éﬁg%ewé‘ﬂrﬁw&é%%ﬁwoger%hﬁﬂld%g@@ﬁ%d by R4

are hal ogeggbstig&! pehkivh; I j ] ps,
with | owner alsklyl gI? ou§s lg’eéiu%ﬁ%taeglp F%%&?@%?%b§?$%%&WF@gn&g# \{/lgéjof one
or nore subrprésenfed by & otrplsalogent losves alkgl, idwer etkoay dyang mittparidepiias @rivgs, by
R4 are | ower,al kyl ., substitufed or. un stituted phenyl, benzyl, or acyl
groups, a t&%a@%er& h"%m]?lca\taﬁy IPTEfE"ﬂ%iZ hs)‘{SHP%YF frong (9% B98¢ FUOSE @Rl and
benzyl - ar ouReheBsiel Bfidfloxy BEATRRRCAbd PR SHMISLH Bl OLRIPRARY | e
phenyl gr o;& i ncl ude hal ogen,” cyano, nitro,” amno I"ower af koxy groups,
wi t h hal ogélsosndyanokoitsp, gnbapmotgeury. plivstretiveaf onkroe irere abstenypraspskRé i S

hydr ogen; hal . cyanQ: car o r alkyl, whijch may be substituted
by one or ?rl%rs {e%%ger%dﬂﬁ%’ﬁg@imeé%g?ég%%oﬁ%\é\ﬁﬁ?&?ﬁoyn&ﬁw&ﬁt“‘Sﬁi substituted or
unsubst i t ubiperi@RbascHyD ; v OB 1.0, | ower
al kyl sul fo}tr)l?jl ;1 | ower al W&Z@%ﬁ?ﬁ%@fﬁﬁﬁ?@%ﬂ%ﬁ%xy, lﬁ%ﬁh@fp be

subst i t ut eeyapg andmdrocgrovmsy dllegtiatips obwicar naste Sulstitdeat poepson thy aalsstinnéd r o or

lhg}/\g(i:]eﬁl ;?i(; i ; ;%ﬁ d&g}lfdg&gg%ﬁ) ?ép?ésel\ill\‘{g(ii %9 Rqaa}/e }?a?ogseg,b I%E?Je; gﬁc;'\]?lo%/er %ﬁ(%}()?,r more
 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
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nor phol i no; nor phol i nocar bonyl ; 1-pi perazi nyl carbonyl, which may be
substituted by 6 13 JANUARY 2004 one or nore |ower alkyl gr y PoTen
whi ch nmay be substituted by one or nore nenbers sel ected fir)éjol% (%‘PV\Aelr‘?aqq?%,
substituted or unsubstituted phenyl, or benzyl groups. In the

phenyl pyr i dag bPgioflelbéllkyigrBipst 8F 4/ ; LPg; {
invention, R reBr esents %[tlE‘gsTutPsSfi t ut é’§> gbkg%gﬁg%ﬁf@%@gd%ggﬂg{)fﬁg&oup or a
pyridyl gr oemberRRlacedrfese hdveer|atindrsubktikoteyt or bmsubstitaich phemil corenkylWedups. -
al kyl sul fonyl, R3 reﬁkgients .hydrogen or | ogwer al koxy, or R2 and R3 may be
fused together to aEPysiagme dicaxstivep derprulad) acspidingsietthe Ripansgen

hal ogen, cy, : 1 [ d Lryted | ower..al kyl . | ower
al kenyl , | (_)%gu% ,%P?;ﬁ?ég}usﬁag%%ﬁtgtééé re ﬁ%@g@r&%&mﬁ}g\%orw aqr%ﬁﬂld§{§r¥%yl oxy,

subst i t ut e®’espreveatshowititRs, Rtk alkslibstdr iewadislsusHbRE idpudsestsphenoxy, a
substituted or unsubstituted phenylthio, pyridyloxy, norpholino,
nor phol i no8u¢meeen/ L lowsimkexy; ot Baawst Rumen bs fused tagdther t9i foemanialigylenadioany| or

substitute r substityted am.n and n represens.0 or 1, wt.h provi so
That & phedyitgy S aeFireb i oedtiiese el chRRTL e prpstifisdy O o
hydr ogen ofoviglafig®noRéaiikent], 1bwerdikBthig sulfBRyll $10RE Ry and R3 is

hydr ogen i s excluded; or that a phenyl 5yri dazi'ne derivative of the formula

(1) in whpdferRioxyssubstithiedivy iy sHbsaindd) arple subistioted/or uasibstsdd ghepbyyphenyl s

| uded. f ifig. f the.ph I i dazi
compound (1Bl & FEG REM sy Bl SV P ot b Geip b oo bory
3, 4- bi s(4- petsHaxsGamibstifinéPNORRBICH S HSubditfed bf (fsubstituted amino,
nethoxyphenyl)-6-(2,3-d|f|uorophenOﬁK)pyrlda2|ne, '

3, 4- bi s( 4- aed hospypsaeny by 1,6viglpa Brovigiofthat arphwhd noiday g dedeativeef the formula
3, 4- bi s(4- . 1)-6-(2, 6- difl i dazing,.

i o(4- PP SBYRRE S hickopdr o lepp HED I SR PAES IR s methory and
s( 4- R Idydreanydxchited 2or3h&, g;hehﬁbmddzy@rd@ﬁbﬁmw}w&m_a&i (N8n
s(4- met hoxyphenyl ) - 6- (2, 3, 4, 6-4c£ent af | uor ophenoxy) pyri dazi ne,

s ( 4- WhidhdXyip Admpthylssliomyphenyliardclatmanasplenyiphensd jssuciudad Mere

s(4- - 6-(4- thoxyphenox ridazine, ..

(- PErREEABRIRY Pt P PO IR T A e R D Retording to e
s( 4- prbdivREesYIn hide 6 2-biy@napheRmikiAY b i(FRdboRPpyridazine, 3,4-bis(4-
s(4- et hoxyphenyl8-6-_ (3 -cyanophenoxy) pyri dazine,

- di f mgthogprhensh-Fy 2§-d1@40wbﬁmxy§wd9me, A Ais(4ppethdyypheyyl)-@e2isne,

’“"‘-h-h-b-ll}-h-h-b-b

COTOTOOOTOTUTUOT

WH——======

- di f hgr ARRERSY Yoviidadide, T BRIVRIEIY etk PRGRX. Pyr i dazi ne,  6-

diﬂuorophenoxy)p}qidazine, 3,4-bis(4-methoxypheny!)-6-(3,4-

O WWWWWwWww

NN

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-



(2, 4-di fl uor ophenoxy) - 3- (4- net hoxyphenyl ) - 4- phenyl pyri dazi ne,

3- (4- net hoxyphenyl ) - 6- (2 3,4,5, 6-pent af | uor ophenoxy) - 4- ph
3- (4-nmet hyl t hi ophenyl ) -6- phenyl thi o-4- (4-phenyl t hi ophenyl )Rﬁgpﬁﬁéﬂ%gm“
4- (4-chl orophenyl ) -6- (2, 4 7 13 JANUARY 2004 difl uorophenoxy)-3

-[4- (et hyl 1 ‘Q@ A 8-6-
cyanopyri dé‘g@#{gb %‘Y)}g % elyé{h Pﬁg)ﬁeﬁ?’oﬁ?}qﬁeny’?’w E@éﬁ%ﬁ%@?

PREPARATI O‘dyﬂiﬂﬁ@ﬁ&nﬁm\doamﬁﬁ-hymd—am hlelﬁlhdx@zph@m)ulsphdﬂip@?ﬁda@ﬁe the pr OCGSS for
the preparation of the_ _phenyl pyridazine conpound (I) or a salt thereof of
uhe presenﬂﬂﬂﬂﬂﬁﬁﬁlgﬂiﬁgﬁﬁﬂﬁéi|ous processes, which have conventionally
been used for t i yEl dazi,ne ., deri va s, and.t hej
nodi fications cﬁ %e usea Iﬁ]ﬁ%lronexan%?s d(){lﬁlée Ibrﬂ%erﬁ/%oﬁé% F§D4RROn gé)th’ﬁound ()

or a salt thef@pfridakint B&n@éﬁ‘ﬁﬂ@}oﬂﬁéﬁ%*@@f&%ﬁb hesdt BRanedh, bid asspisdance
with the reaction schenes of anyone of the follow ng preparati on processes

1-5. 8 13 mmmw wig gt hgvereepugrditonally buemoz@sctfol)thel\wmhewebfpﬁmzmawg Br MyBr
Pd(PhSP)4 Pd Ph3P bnz e THE 2 %0% Pd-C THE AcOH N 2b 70" C,
5 h R2 R % ﬁ%té(ﬁ’é)cal(l %lsegz or example, t ephenylpyndazme

compound (Dora 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.



KCNI H20O THF
2)31% 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 |

| - pr opanephosp;@ Ay

CN (18) NalO4 0s04 acetone- t-BuOH R2 1-propanephosphonic a |d%

anhydride Rl, R1 V THF or
(Preparation Process 1)

DMVF- THE N COOH  (114)

R? RZ
3 3
! = R R
s
POCI; or SOCI, RYH/K,C0,
-R! L Rl
( benzene ) | N DMF | N
=N ~N
RY
(I]) (I,.6)
PhMgBr MgBr
MsCE
pyridine PP Pd(PhsP)4
0% Pd- THF
AcQOH . i, 2h
R? 7o°c 1.5h Rr?
R2 R®
Rr? R3
=N R1 =
R | ﬁ
| N 1
NH
1)
(m) 0 (I ) (T6)
1) 9-BBN
NaH THF, 1,15 h
31% H,0 - Th
Mel 2 2) 31% K0,
DME AOH OH, 1, 15h
50C,6 h R oM
R2
2 3
R R R
3
R r?
BzCl R1 1
1 KCN/H,0 Jones reagent R N
R 1 N
N R | 5
| N THF ) =N
SMe CN [o] too
H
) (X)) O 0
NalO, 1)OH RR7NH 18
0504 o 1-propanephosphenic
acetone- 2) . R .
+BuOH acid cyclic anhydri
2 2 2 DMF
R
R R3 R R3 m15h
-propanephosphom
acid cyclic anhydrlde
R A R._A RL_A
;N [N THF o DME-THE | | N
=N =N P N =N
SO;Me COOH COR®
1) (I114) (1) | C;)NRSR"'
19



R2 N COR5 (115) CONR6R7 (119) 9 acid cyclic anhydri R$ HhR3 R3 DMF 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 mer el y sibstigged et insebstituted tpijeraainy] sorehebike, iand 8f dediR enchdndependently of
the present invention. |n preparatjon process 1, starting material
conpounds [H§S¢Y d(‘?ﬂefl)hyé’é‘??‘ybgjweﬁtag‘ﬁg_roe&wdy‘eknom processes (WO 9925697) .
(1) PreparationTgf fORTRAY Hgsc(*ibﬁélr %ﬁgéﬁ[gﬁ&bm olizvtrm&eg%gﬂab}e-r D8vs Q4D ound (1i)
can be prepared by reacting a halogenating agent With conpound”(11) in a
sol vent . Swiactbisecadyste andcarslitiine f(brmablh're‘acﬂi(ﬁﬁrlﬁcb\%wr,_ﬁﬁis 46l Be hedrz@HR] thhol uene
and N, N- dinet hyl formg de (DVMF). Suitable hal ogenating agents are
phosphor us 153§ ImRsTEY allusimative W ity apd prgmog itended asbplimitagrad the pressohduct
the reacti QR a0 to 150C for 0.5 to 10
_ 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



hours, nore preferably at 50 to 130C for | to 5 hours. (2) Preparation of
conpound (12) in which R4 is substituted or unsubstituted p

conmpounds (13) in which R4 is substituted or unsubstituted JB%Q%‘y Ath,ZOM
conmpound (14) in which R4 is substituted or unsubstituted pyridyl oxy,

conmpound (15).in,which R4 is substituted or unsubstituted norpholino, or
co ggou nd g Pé%fe’irﬁi thHioafugahs wagipnat itzp iR igoo for thAQ B bevrs merg Pé‘?f?li%bly atfe

conmpounds e prepared by reacting the correspondi ng
conmpound (I(t%j%éva@tﬁgg%?ﬁi,%la}l%‘v\hi ch R4'" represents substituted or

unsubsti tuted phenoxy, substituted or unsubstituted phenylthio,
-substituted_or unsubstituted pyriﬂquxy,4_subs;ituted or unsubstituted
nor phol i no (3 Prepayation ¢it ceanpund isipsvliichuR e sabititated onundubstitpedsohce of a

b i I t .~ Sui t ahl b i | ude..i i i b h i

e bonat o ved SRR AR PR e S P coRR P aRk compabed S e h s
rbonate, and . S

metal  al koxisgdRent, EXRERRSy &fdmgé%’hillﬁl@hﬁn éé%!al‘!r&{'h%ﬁi g@%ﬂﬁggne%&gy%gg&

sul f oxi de, acetone and net hyl yl ket one:
preferred thengemdimgtthame reaction at 20 to 150C for 1 to 20 hours, nore

preferably at 5Q .tg 130C far 2 to 10 hours.  (3). Preparation of conpound
(17) in which R .“?tgﬁgafg'é’{:’iﬁﬁg‘iféélsé?acﬂﬂ%%g’cdﬁdeﬁ(ﬂéﬂ cthepietrabdiphgamIIiF)7) can
be Pr epar ediithoheahy| R, ilend QILERP LR HTY: 6B R bl gl vent.
successi vel y addi'ng a pall adium catal yst and an ary nagne5|un1%ron1de, and
t hen r eact ipalledifre whloSdk tad ketrakis(tvipimnglphosphidd)sal a6t iT0is prafiatddde cehdidhy!

et her, tet rahlydrof urggtéjm‘ﬁfﬁdi nmet hoxyet hane, benzene and t ol uene.

Exanpl es ofPSIRaCUoR 3 (-3tto £ hepisamorgprefesahly s A0rip 8PS @ éordrig 1.5

tetraki s(t ppRenyl phosphine)palladium It is preferred to conduct the
reaction at 20 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:

cor T aspondl AP o TERa (1 i REHESE AR B sod um hydr i de 11 a
:8: :‘/g;‘f de,su :af: nglﬁgﬁn%_{ll_ﬂl_'cf; m;) dalbe Pphipared @Y TEdcting R ﬁiﬂﬁfiﬁalw“ﬁth%gg&%lsbonding
' 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



di oxane and nethyl ethyl ketone. It is preferred to conduct the reaction

under stirring at O to 50C for 0.5 to 2 hours, nore preferapl t 0C
PEPRTARY A

for I hour. (5) Preparation of conpound (Is) in which R4 is
Compound (19) can be prepared by oxidizing the correspondi ng conpound (Is)

in a solvent. Sy table oxidi.zing agents .include osm umtetraoxide-sodi um
peri odate or n&“ﬁgﬁﬁ ISB&S'E)J[@ r’%‘l‘fg&y%&%i H?&}%e qrﬁelug@p@, ahis preferesk tecendet
acetone, buytaRQls R att ' ¢ L X%E fan6 d. It is
pref erred to@lgor;ﬂdogcatt ltbﬁ%mr)ggo?ilgﬁlgn efgls???#lsré?ér%égb%?%(fﬁ’&ot%?%rg%o]&% 3 to 40
hours, nore preferably at -10 to 20C for 10 to 30 hours. (6) Preparation of
conpound (| ])(r)% in which R4 is alkylsulfonyloxy: Conpound (110) can be
prepared by’ ylggparatop efrompsnpd dpoiuvhigh&onpbydrageaml) with an al kyl sul f onyl

chloride in a s IR ANUARY. 2004 .Sui t apl e sol vents incl ude, |

pyri di ne, picol i@r?\éﬁ%trl\lad %Iﬂl‘t) Ecg? %%P rlgP g by B‘%‘@‘F%}nﬁige t Y EBRILRE ComRoEne Bakt i on
at 10 to A@cdtalitidrddactich Aakus prebice ofd gy alth ¥ selveg® to 30C for 3 to 5
days. (7) Preparation of conpound (111) in which R4 is hydrogen: Conpound

(111) can be pr éptaldd splycnis bjchusieinaghannk cthonele 3 dihpbroeatgmdrdet{d d&cdd. t o
catalytic r ctign . in the presence of .a catalyst jn sol vent. Suitable
sol vent s i#?%%%ﬂt%@%th%!Pﬁll%{lwaﬁe}ﬁgarw,caaﬁﬁwévdiéew °BftlogeBtIt theci d.  As
the catal ysdactidPiadeahgdiosen pay 5@1@%GPﬁJ'onPﬁ:HlﬂéFatM%%Qderlartmbsi)hgﬁgéﬁgsru? to
conduct the reaction undéer a hydrogen gas sStream at room'tenperature under
at nospher i &rgrtedéhogrs, frpre prefeyatlp firdup S howos.e preferably for 4 to 5 hours.

(8) Preparation of conmpound(112)in which R4 is hydrogen, nanely, of
pyri dazi ne-|-oxi de conpound: Conpound (112) can be prepared by reacting

the corres@)reémeatAaTRuRfbobhd (1)) inWikibh wwm%heﬁﬁﬁﬁ%'fug,g@gﬁ&ﬁzkﬁq-%ad@

solvent. A suitable solvent is acetic acid. It 1s pre to conduct the
reaction atorepoungd: 80C for 2 to 10 hours, nore preferably at 40 to 60C for

4 to 6 hours. ( Pr ation of co und (1 in which R4 is cyano:
Conpound (113) @é‘r‘n‘png%{IEé)%% IHg?Par“g‘g‘g‘f ﬁeﬁE}g’i 32" EOTsRe %F%’@l’%ﬁﬁﬁ?}nd (112)
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

12



wi th an acyl ating agent and an al kali cyanide in a solvent. Suitable alkali

cyani des include sodi um cyani de and potassium cyani de. As t i
agent, acetic anhydride, acetyl chloride, benzoyl chloride {;J@ﬁgyél?ke@gn

be used. It is preferred to conduct the reaction at 10 to 40C for 10 to 40

hours, nore_preferabl 20 to 30C f.or 20 to rs. Preparation
of conpound” iﬁ%fmicﬁn%(wﬁ%i}r?f 100 upger NS atégrfﬂigﬂﬂ:o#f?é)t%ﬁ%?uﬁ% ®par ed
by hydrol yzj ndi ng conmpound (113) in the presence of an

i norganic g(}:({f%agl?%gﬁ@gcf ﬁgrli@'i n a solvent. Suitable solvents include water,

et hanol, methanol, and m xed solvents thereof. As the inorganic acid,
hydrochloric_acid, sulfuric aci nitric acid or the like can be used. As

d
the al kal i ,(18bBrep#raigrpbsaneround fb 2 e whiehR de &XOB& or the |ike can be used.
It is 12 13 JANUARY. f t th tion.und tirri

bt 60 to 140C 1 6onpogng LB BRertd by ROCHSE s LRI AR i BoGbertid B ' M
Prepar at i ofhedforia@IATROHTE WHAIPR® hak bkt Réarisy adidfed SOROWRH thel 15) can be

prepared by reacting a conpound, which is represented by the fornmula R5H
i n whi ch Rsoiespording sempouns(hichy tasprgsdncn efia aprolensingegdni.t he correspondi ng

d (114) in..t ' f . d i t. .Suitabl i
coente i nciude STuHIE oBIGRRRS fetts HeiRES S0% SRuRE sk PR e |
(n=3) in etyldrias ¢i-a8)en eM§1 1RRS QJsVlgé‘:r;olve-BﬂFEHlD,'\Iﬁ\/ﬁror% k& EShive YiRidoft her eof

can be used. It is preferred to conduct the reaction under stirring at 10
t o 40C f or cdn bopusgd. heuprsierned tecpdeftdhatsaytiait uikBr stridg @ oo 49°Cdobl olr s.

(12) Preparation of c und &116 i.n_ which R4 is al kenyl: Conpound (116)
can be preiﬂ%ﬁ‘rédnﬁ?ﬂr%‘%%?ynﬂzg 0o AP Uey Priagi®rum bromide with the
correspondi ng conpound (11) in the presence of a palladiumcatalyst in a
solvent under an inert gas atnosphere. Suitable solvents include THF,
benzene an(l2)PrerengionAds compoyral (ginuwhicaRAisyskenyl:pal | adi um chl ori de,

Letr e o (L phoryl BROSPH PE)EL LAt U or LA LK TS L er st L
o1 AR et et kO RLRS  V
under an inert gas atmosphere.
| Suitable solvents include THF, benzene and toluene; As the pafladium 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



(13) Preparation of conmpound (117) in which R4 is hydroxyal kyl : Conpounds
(117) can be prepared by subjecting the al kenyl group of t ﬁKEUU ng
conmpound (116) to a hydroboration reaction. The hydroboratP@%J%béggﬁon cgh
be conducted, for exanple, by adding a solution of

9- bor abi cygl o[ 3. 3. 1] ngn 9- or t thereof to a solvent, in which
t he corrpoﬁﬁﬂ%%ﬂ?}gi]ig B’B‘ﬁ’togpﬁf?&m gat toa‘{%sf%le%“ beurapreterbly 428 0 such
as argon 0ggo fcﬁ-rl rring the resulting mxture at 10 to 40C for 5 to
30 hours, pre er a%?@r}al%&% to 30C for 10 to 20 hours, successively adding
wat er, an aqueous solution of an alkali and hydrogen peroxide solution to
t he reactlon mxture while cooling it with ice water, and 13 13 JANUARY
2004 then 64 Prsnatptionef compowsist(ishiaavhivhRiisecadoxyglkylo 40C for 1 to 4 hours,

preferably at 2 3 1.5 to hour. s % t on of .goppound
(118) in which gﬁ}”%%“%‘lo &ngya fS&epar R%%‘tPﬁ%F“Pé COE%PHBB%? Epat egdgen

subj ect i ngrebbigorCRITR afl BidiAidy dgehPindsoP¥dndlat i on  reaction w t h an oxi di zi ng
agent in a solvent. Suitable solvents include acetone and acetic acid. As

t he oxi di zi ng aguiteble Sdvents lncleldgemcnesanﬁraeéte:rac&tj Aslthe oxidiziref aenie fories
conduct the reactio for 4 to 12 hou nore preferably at 20

to 30C f or ™ 88¥Y ls’llﬁfeﬁjﬁrﬁhsh ls(pfof” tcandpetdhe @Flc%‘rﬁﬁdgﬁ‘éi“mqf?f 4itp 1¢howis. R4 i s
al kyl SUbS%)b{é;ér@fErMy %5'35%5?&6)0 lolm)%llgpstl tuted am nocarbonyl: Conpound
epar ed

(119) can reacfing the correspondi ng conpound (118) and a
conpound represent ed by R6R7NH i n whi ch R6 and R7 have the same neani ngs
as defined above, sane nmanner jn the prepar ation of the conmpound

(115). Pfrlébgfe&ﬁaaﬁn PF %@B@mé)(héwe “é&h% Ralkyksubsgitueesd byombatitmed of 120)

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 (Iis).

(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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Preparation of compound (20) in which R2 is |ower alkylsulfonyl: Conpound
(120) can be prepared by oxidizing the correspondi ng corrpou.réj N\MA -Yr2(ﬁ)4
solvent. As this reaction, a reaction simlar to that enpl oyeé in tﬁe
preparation of conpound (19) can be used. Alternatively, hydrogen peroxide
or the like,can pe Hsed gi t he oxidi zing agent, and acetic acid or the

li ke can be GREG'ALPRESSdI vent. In this case, it is preferred to conduct
the reaction at 40 to 100C for 0.5 to 6 hours, nore preferably at 60 to
80C for 2 to 4 hours. 14 13 gﬁ%UARY 2004 (Preparation Protess 3 Cl(or F)
SMe CE (7i) SMe Preparationjof conpound (121) in which R _1is

phenyl t hi ophenyl and R4 is anyl t higysg Co dJ(121)

reacting a correSgddipg.corpdund (IK,go; i n R 5
wi th thiophenol in the esence of—a—base-in a sol went ‘Sui t abl e bases

i ncl ude inorgani c bases~sugh~#&s pot d¥F um carbonate, sqfli ym carbonate and
sodi um hydri de; and organi ¢ baises suéhCas netal al koxi deg.™ As the sol vent,

"DMVF, di net hyl sul foxide, acetone, nethyl ethyl ketone orstil i ke can be

be prepared by
al ophenyl group,

used. It is preferred to cofiduct the reaction at 50 to 30 or 5to 40
hours, nore preferably at 1081) to 200C for 10 to 30 Abwi) s. reparation
Process 4) CI CHO (V) SMe Me~=0O Me

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)

SOMe
Me 2
O
Cl Me>= Ct
piperidine I
O
CHO Me 3é‘¥;fi202
(V) (VID) Me Cls
(I23)
SMe SMe
SMe
l) HzNNHZ ‘Hzo
KCN ‘fi g O EtOH Cl ‘
CHO DMF ' O 2) cHoy,
o (BiAFE)
(Vi) Me

(Vi) (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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piperidine K(NDVF G 0 Me (V1[) C C SMe 1) H2NNH2 - H2O EtOH Cl 02)

CHO3 O (1 * ) M M (' i) (122) In the preparation proces ? A’R
(VIl) can be prepared by reacting acetone with the co_rrpoun/g3 OJ“ I'n thHe
presence of a base in a solvent. 15 13 JANUARY 2004 Suitable solvents

I ncl ude acetone , methanol , and m xed solvents thereof. Exanples

of the base i ncﬁHﬂ T‘b? wmitgiingide aagtomes ethaaolamgthanolsedropapd spivaets thereofs

f d i 40C for 10 m nutes
o1 hour , P aBPRS B e SIS HORAL pASG RGBSR B histabladibelf as
conmpound ()dfdférredttbeomﬁj&flﬁﬂé%fﬁinonWl %Mﬂ'dté‘hb@ fdrcm‘rﬁl%ﬁﬁ:@% Fhoﬁan al so
be used. (1) Preparation of conmpound (12 in which R4 is alkyl: Conpound

(122) can E@T?)P@fﬂﬁﬂ’éﬂfQI)ZOrteé@tmmgtet»‘,ohlmmwe(yvas)ccmmﬂ)undl(ﬁﬂﬂlumhb quﬁhrhmai n the
presence of % a fil ﬁéan ide in a spl:{? ent o obtain conpound (VII1),
reacting hi g‘ilaﬁ’@l RIS - AR EBBEE A UEA 1) in a solvent, and then
conducting dehydrogenation. Suitable solvents for the reaction between

conmpound (VI) and compound (VII)
(1) Preparation of compound (I;) 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. 7

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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I ncl ude DVF and di net hyl sul foxi de, and exanples of the al kali cyanide
I ncl ude potassium cyani de and sodi um cyani de. Suitable sol t
reaction with hydrazi ne hydrate include ethanol and |sopro'i§gghﬁld£kYM4
preferred to conduct the reaction under stirring at 50 to 100C for 4 to 10

hour s, at..70 to 90C for 6 to 8 hours. The dehydrogenati on
reaction cgplpe %réi{a ﬁ&’ﬁ%ﬁsé& by air oxidation in a solvent such as
chloroform (2) Preparation of corrpou%g,I (123) in which R2 i gl kyl sul f onyl
and R4 is al kyl: g %qu,g];23) can he prepared by reacti ) H
correspondi ng conpounckeigZ), in whi | 9@ Kyl thio, i 5 S mé}t\gg rraﬁner
as in the pr epar ft Ton znfmm:orrp@ 16 N$13)4JAI\UAR 20 { Prepanation
Process e cl MNE DA/ 'LHLiq,)_.HZN 20 -20'C -rt,,
0,' 04 EtOH mn CinNeFQ4 O r 24 3cktone - 8C 2)ith,0,/8@uM N
ag. acet one , 121G h 62MVE S02Me ( 4) 3102 AcO—l 60C, 1h

(IX) 20°C~rt, 30 min CHO

(X) (&I

S0-Me

(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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50C, 6 h C1 BzC] ]JRCN/ H20Cd THE rt,24h N (125) v CN (126) In
preparation process 5, conpound (IX) can be prepared by a (9(4V\D
9925697) . Conpound (X) can be obtained by adding lithium d| | sopropyl am
(LDA) at -20C to a solution of corrpound (I'X) in THF, then reacting at room

f I I i.de, and t hen | ng t hem at
room t enper at ur SF oSl R e Aksmnotings (kLAY mboapé%aerﬁ»e
oxi di zi ng maumdea(&ibnwame%}?armaahﬁa paotdds, u(rﬁic%&?ﬁae%% ﬁﬁ%ﬂaﬂgedure

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 gm%ptn(a ) re&%ﬂn? 9\11@51?&%% ifyin

reacting conpound (124) in a sim/l manner i n f
conpound ( tHed) ox(@) b@[papﬁecms desired, mmlgmouvdmbﬁé?l@hnﬁﬁat%iﬂ Iﬁ&hﬁﬁs Fﬁrtli‘eﬂt‘h enyl
and R4 is ¢ C% Lé (126) can be prepared_ by reacting corrgoun (125)
Tna sinil Y AL e obte Iaﬁsf)]WéteﬁP%%Yeéltsi %ﬁh@ﬁre@@tmq;bmhwnemsgcrm yatigp02 |
EtOH 60 RY 2004 The internmedi ates and target
corrpounds(,:cgot%%?ir#sngggcgl ]aghgl ové descri bed

Examples of the salt of the phenylpyridazine compound of the 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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i ndi vi dual reactions can be separated and purified by purification nethods
comonly enployed in synthetic organic chem stry, includi J%WURIQY 2004
limted to, filtration, extraction, washing, drying, concentratlon,

recrystallization, various chronmatographic nethods. The internedi ates may

be provided for the .next reactjons \C/j/ithout H,url yin t hem or can be
purified aSX§BdsIsRsintegratRys-cyHadAts-dhbmcants, fspasints RuffersHeservativet her , t hey

- may al so be,ohalneds eSSQAaYiﬂ%E%enQJ,V l@kl\ég%ﬁ?@#%ﬁ%@%@&%% 888! vents or

recrystallization ~ sol vents, ecially ds anpl es of the salt
of the phenyl pyrlihdaipsape of eaghophatinadeutidd compssiién adteriing @the pREait t he
hydrochl ori de, nitrate, hydrobrom de, acetate, sulfate, p-toluenesulfonate,
met hanesul fBfaten vaiarleperidingon e ot weight ae.sex sodirendition of thepatiessium
salt, magnes] 5 .1.C i -sal aoni-um.sal t ., met hyl amponi,um.sal t,

i et hy oy ATk o £ fauS RSP R denor I BERSE cha TR RO BRI AR s
conpounds  He) coatisbubill eépreseaict by tacfandiaD ih @n bERuRl SR abdud v th @moohave
excellent inhibitory activity against interleukin-1 03 production, and are
useful for mgaprqﬁrpr@blérﬂ-l tonl g pereday ik amcegtt il sevsed portivassed by stinul ati on
of interleukin- 1(3 production. Many di seases are caused by this
stinulation of interleukin-1 R production, such as inmune system di seases,
i nf | ammat oy AAipEESES, |1 schem c di seases, osteoporosis and ichorem a. The
present conmpounds or salts are particularly useful as nedicines such as
preventives and Hawewemalltdea‘(:tiged thasunutritiom a furthen vatiekstaidangooan bsyndr onre,
arthritis, infl tory colitis, isechem c heart . diseases,,ischemc

encephal opgﬁ%’ ,egirgg??ﬁ%ﬁﬁge ﬁoeﬁﬁﬂntﬁPS‘?‘%FS@{%%e%Wﬁ&Bﬂ? Pﬁ‘)g’,%%ij AN 19T dependent
di abet es  pBipokdsusT illaitaflibn Shly a6l @FeQft SterfdRl b BS Bidn &3 Stheide Al Zhei mer' s
di sease, and | eukem a or as interleukin-I P production inhibitors.

Phar maceut Fe%ifiadonposi ti ons according to the present invention contain the
phenyl pyri dazi ne conpounds (1) or its salt as an active ingredient. Any
adm nistration route can be used for the conposition, including but not
limted t oEx@hple Jadm nistration by tablets, capsules, granules, powders or
syrups and parenteral admnistration by -intravenous injections,

i ntramuscul ar i Rfeperationof 3édp§i6§n@tb%@£§n}ilhﬁ@h@zmlgyﬁdaziansder mal

preparations, eyg grops or nasal. drops. n. f ornul ati of ar naceuti cal
conposi ti ons o?ﬁtﬁlé;ggﬁl\?glro Fgﬂgg‘ﬂlt}\%&ﬁ)org%ggﬁp&g ?#Eur { ﬂge‘gcq{qe{}’e“ t8di ent s
can be useUhébpaigical14, 93-60QMPINPEE09.3 ik, 0O TAMEB Wi Ko RA S PG i26al) ¥
acceptabl e_exci pi ents, binders, )

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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18 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:

16009, 1514,(%b’g){ﬂi:ﬁ@ﬁq(ﬁafgo(m,s), 3.81(3H,s)5 ™ (fifm 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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19 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 (StsbﬁdHaqeka9H|z_E§>8@gﬁ-idJ- (CDC13) S 3.81(3H,s),
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

- 7.34(2H,d,J=8.79Hz), 7.42-7.46(3H,m),
7.65-7.69(2H,m).

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

Example 5

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

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (180 mg, 0.551 mmol) and 2,3-difluorophenol were reacted as starting
materials at 150°C for 19 hours and post-treatment was then conducted, whereby the title
compound was obtained as a colorless crystalline powder (208.3 mg, 90.0%).
Melting point: 157.5-159.0°C (chloroform-hexane).
'H-NMR (CDCL) 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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1 3 JANUARY 2004 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 Prepar at RY 2004

3, 4- bi s(4- net hoxyphenyi ) -6-(phenyltiiiolpy-1lidazine In a s?%nﬁﬁuﬁmnner as
in Exanpl e 2, 3,4-bis(4-nmethoxyphenyl) - 6- chloropyrlda2|ne (352.5 ng, 1.08

ol ) andthlop enol Nere. h e d i n s at 100C f 7
hours and post - reg%a%%%?{a%%‘;i‘c(%g%eﬂ?}@ g—:)at;| %gﬁt léoﬁy:’ffw EI‘ZIE%rrpound
was obtai ned asipa GA%RF naffer &8 ¥SERmMpIEe, mww n{eﬁ% w2 9% . Mel ting
point: 176.9-177.8C (chl orof ormdi et hyl ether) ?’ 13) 5:

ok el it st
S
7. 65(7 eg(weﬁbﬁl%ar?w?sﬁ%y iﬁ? l)saﬁ%@# swnwgsithfzfgn%e& wﬁy&%&s
P d
T oRAL L Plrftbouid ek oblahiddE BUBKRIEMkaffint povfadl (LABLOPREAPKY) PyrT dazi ne

chl or opyr i NrHHepidtd 04 140,555 ldiedipll gthat@dxzne3- di f | uor ophenol were reacted
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
talli . 0 ' int: 157.5-159.0C

(chtorof or m hexaip@rEaTgfii eh@la gl " 5 aa s oy

6.81(2H, d, J=8. 7@%-)702?21@%() d‘?'ﬂf@ﬂf?’?@[z) 719QM,$; 17(3H M,

718(IHdJ879Hz .34(2H d, J=8. ’9Hz) IR (KBr) cm 1:
1609, 1513, 1478 132001808, 33(2?2;1,1?&59112)51 1201, 1176. Exanple 6 21 13 JANUARY

2004 IR (KBr) cm™: 1610,1506,1395,1299,1249,1208,1179.

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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Preparation of 3,4-bis(4-methoxypbenyl)-6-(2,4-difluorophenoxy)pyridazine
In a simlar manner as in Exanple 2, 3,4-bis(4-nethoxyphenyiq jANUARY 200
chl oropyridazine (200 ng, 0.613 rrm)l) and 2,4-difl uoropheno1 wer e react eél
as starting materials at 120C for 13 hours and post-treatnent was then

conduct ed, ereb t bt ai ned as a col orl ess
crystallin ot }%@ABJ} b%ﬁ %gc(?@%)ﬁ?yor%em%an‘% point: 141.7-142.5C (di et hyl
et her - hexahg: 3 e3¢ BP6H3H, s), 3. 83(3H, s),

6. 80( 2H, d, N 79|5zI h@ 87( 2H, 153 8308bs )3 6. 90-7.02(2H

7.17(2H, d, J=8. 76]&9)0211&]%83‘(%1),637(2H&J=&(’9H2)m 7.33(2H,d,J=8.79Hz). IR

(KBr) cm" : 1610, 1506, 1395, 1299 49,1208, 1179. Exanple 7 Preparati on of
3, 4- bi s(4- net ho%@é%ﬁ’ﬂ%l‘r(l 751$if}iFaorophenoxy) pyridazine In a simlar

manner as in Exqqgg%g%_ ?i#ujb?% I@rp hoxyphenyl) 6- chl oropyridazi ne (200

ng, 0.613 mmuol) an rop eﬁ were reacted as starting materials
~at 150C for 24 mGBcﬁiandsp@Bg}treatnent was then conducted, whereby the
title co ound was, ob ess crystalline pomder (235.5 nyg,
91.5% . MelR (1) cpoi rlt599 1L571«3 141927137%(h%”eh@és@ﬁéﬂﬂ%éia&e) 'H NMVR (CDO 3) 5:
3.80(3H,s), 3.83(3H,s), 6.81(2H,d,J=8.79Hz), 6.87(2H,d,J=8.79Hz), 6.94(1
Hm, 7.09-7.17(2H M, 7.18(2H,d,J =8. 79Hz), 7.20(1H, s)

7.34(2H, d, Bg@ngi@z) . IR (KBr) cni: 1608, 1507, 1419, 1398, 1372, 1301, 1250, 1209,

1173. Exarrpl e 8 Preparation of
3, 4- bi s( 4- et hoRieparetign 9f B4-bi(bmsithaxphenyhehGd filporaphenore)pyridaging ni | ar

manner as in Exﬁln})%mél%%mgmfergé%(ﬁ a%ﬁglgaxy% Xlrr}etthoa( Cltl]e|n0{ choyrl dazi ne (200

ng, 0.613 mmol ) "an uoro wer e eac arting materials

at 150C f oghlémpheddzineaMs0 RS0 459 erbdlpadd 3a<lifllespheasiduat eshetedhe saRihgt he
title conpound was obtained as a colorless crystalline powder (101.0 ny,
39. 3% . 22maRrigAMUAFS’ CAgp44 hours and post-treatment was then conducted, whereby the title
compound was obtained as a pale yellow amorphous solid (190.2 mg, 99.1%).
"TH-NMR (CDClg)S: 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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Mel ting point: 204.7-206.4C (chl orof orm hexane). 'H NVR (CDC13) 8:
3.80(3H,s), 3.83(3H,s), 6.80(2H,d,J=8.79Hz), 6.87(2H, d, J:S.? b‘éN
7.03(2H,t,J=7.57Hz), 7.18(1H, m, 7.19(2H,d,J=8.79Hz), 7.27 :’i lgARy.%OSM
(2H,d! J=8.79Hz). IR (KBr) cm: 1609, 1513, 1499, 1479, 1394, 1295, 1251, 1221,
1178. Exanple Preparation of _

3, 4- bi s(4- net hoxyphenyl )-6-(3, 4-di fl uor ophenoxy) pyridazine In a simlar

manner as {R..E¥RMRl e 2, 3, 4- bi s(4-nmet hoxyphenyl)-6 chloropyridazi ne (150
ng, 0.459 ‘ﬁL“mm and 3, 4-di fl uorophenol were reacted as starting naterials

at 150C for 14 Ropustiand hédis(@neahemphenyilss-(hks,6conduct ed, whereby the
title conpound was obtained, as a pale yell ow anor phous soI id (190.2 ny,
99.1 9. ' WiRflporopksneRY)PRHdazing) (3H, s), 3.83(3H,s), 6.81(2H,d, J=8. 79Hz),

(kBr) ot © 16100 apilnmie gy ThEsdnaig,s %g%%%%@%%@%gg"1?7§9H2Eian{)f*e

10 Pr epar aghlefbp9fidazine (200 mg, 0.613 mmol) and 2 ,3,5,6-tetrafluorophenol were reacted as
3, 4- bi s(4-met hoxyphenyl ) -6-(3, 5-di fl uorophenoxy) pyridazine In a simlar

manner as $tﬂrtmgam§¢r@l:2at 1307 BJrsl(Mmmt meh@mhyntevasahﬂmgymediaWer@y( 250
ng, 0.766 and 3, 5-dif.l uor were reacted as material s
o0 1500 T ol SR POt FER fErpr It R e ORIRR DS HcH el he
title conpp 1AL o rless needl es (315.0 ng, 98.0%.

Mel ting poi nml%&gﬁlp%% g%g(@ﬁh&ﬁﬁ cetat e-di et hyl ether-hexane). 'H NWR

(CDC13) 5: ‘wmmsmh)aamuﬂﬁ)s},sqmap(1H tt,J=1.20,9. 03Hz),

6. 80- 6. 90( 6H, 7.15 7.16 =8 79Hz), 7.35(2H, d. J=8. 79Hz) .
IR (KBr) E:m smﬁéé@Hl‘g ‘i%@ @ﬁ&@&&@aﬁgi ;121)2, 1182. (23 13" JANUARY )2004

7.03(1H,1t,J=7.08,10.01Hz), 7.19(2H,d,J=8.79Hz),
7.31(1H,5) 7.34(2H,d,]=8.79Hz).
IR (KBr) em™: 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
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Exanpl e 11 Preparation of 3, 4-Dbis(4-nmethoxyphenyl)-6-(2,3,5, 6-

tetrafluorophenoxy)pyridazine In a simlar manner as in EXWUQN&{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@%??{%56@3 3, 4, 5,6-pentafl uor ophenol
were react éq._ (g;tmj ' 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 BZQHE) 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 R @EKBarcmihrises,15E3,14v3R4a01k64,23781 26550123 41 7%t hoxyphenyl ) - 6-

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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chl oropyridazine (150 ng, 0.495 mmol) and 2, 4-di chl orophenol were reacted
as starting materials at 150C for 15 hours and post-treat mpat) ANRSARNSI004
conduct ed, whereby the title conpound was obtained as a co orf%ss
crystalline powder (195.5 ng, 93.9%. Ml ting point: 152.2-152.8C (ethyl

acet at e- hex ' R a : 80(3H..s).,. 3.83(3H, s),

6. 80( 2H, d, Jﬂm&gﬁﬁﬁﬁafﬁ@z@m%-5@ 8b2H, d, J=8. 79Hz), 7.20(1
H s), 7.29-7.334 T=0 ¥ 8- 7.51(1H,d,J=1. 71Hz). IR
(K13r) crrai': fG%?%fBgﬁ%f’%Zéfgzﬁ’ggﬁ%g%%)1255 1231, 1179. Exanple 14
Preparation of 6.94(2H,d,J=9.03Hz), 7.05(1H,s),

3, 4- bi s(4- met hoxyphenyl) 3,4,5-trichl orophenyl thio)pyridazine In a

) - 6-& , 0
simlar manner gs”@ﬂéﬂé:ﬁﬁﬁ Zb,7§0ﬁ2%ﬁ§(’2-0ﬁﬁt§hoxyphenyl )-6- chioropyridazi ne

(200 ny, 0.613 de3n -trichlorothiophenol [Ger. Ofen. DE 2515699
19751023 ( Dow Chrf?r?’hk%%?ﬁ%g%jﬁffs A.)] were reacted as starting materials at

100C for 7IRKBFscnghd 6005121601, 196! 1262321 hiergeconduct ed, whereby the title
conpound was obtained as a col orl ess anorphous solid (125.3 ng, 40.6%
"HHNMR (CDCla) 8: 3.79(3H,s), 3.81(3H,s), 6.81(2H,d, J=8.79Hz),

6.84(2H,d, -8. 7 ,  7.10(2H,d,J-8.79Hz), 7.27(1H,s),

7. 36(2H, d, F=5° , 7.68(2H,s). IR (film cm ': 1608, 1510, 13

85, 1298, 1252, 11 Pepafakidf i 8,415is(BLBRASBIphORYIRE-(3-nitrophe idazi
3, 4-bi s( 4- net hoxyphen I)-6-(4-(Eet o e oitrophenoxpyridazine | .| ar

manner as in Ex&npimilar ngnnertsis g Exanapledx § grigsigipetboxyphtmdofyr i dazi ne (150
1D, ;49 Ry B0 (S RO R P e B L P
compound Wast@hlst 180°@ forQ9HuIsEHA pBstlFdBBmérk Shs thedFthondttdd dwnefdBl g0l Nt :
146.7-148. 2C (ethyl acet ate-diet hyrp et her - hexane). 25 13 JANUARY 2004 'H
NVR ( CDCl3¥o18porgidse¢s3thtaiped &. 8R(BHow)prisgisg B4 BdHnm) 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. 80(2H, d, J=9. 03Hz), 6.85(2H,d,J=9.03Hz), 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=9.0
cm1: 1610, 1512, 1504, 1396, 1252, 1219, 1180. Exanple 16 Prepa?l_% o#%k%dm
3, 4- bi s(4- net hoxyphenyl ) - 6- (3-ni trophenoxy) pyridazine 1In a simlar manner
~as in Exanple 2 S chl oropyri dazi ne (106.9 ng,
0. 327 mmuol) and6§§cnzﬁ$gpé1 g%(éﬂr’}gg%i‘}%ﬁgs starting materials at 150C
for 17 hours anyiopg;c{s)tpqa@mp@yﬁg/\mﬁ)hen conducted, whereby the title
conmpound was obt ai ne el | ow g{l snms (140.4 ng, 99.9% . Melting

point: 172.2- 171@(@&@51‘1&993@63{«99@}&1 h H@t her-.hexane). 'H NMR (CDC13) S

.81(3H,s), 3.84 2H d, J=8. 79Hz) 6. 89( 2H, d, J=8. 79Hz)
.18(2H, d, J=8. 7% é@éﬁﬂi’gﬁ %2 7.34(2H, d, J=8. 79Hz) |

. 60(1 H, ddn@giiﬁﬁ%nﬁl 3@"/'?)608 1759@71(513,|1'|4$§iﬂ345 @9321120 2'Q8§3 30Hz) ,
. 12( 1H, ddd Hz3 2.20Hz). 1R (KBr) crri
1610, 1528, 1514, 1395 1347 1253 1227 1178 Exam | 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 hours an}ér%B%lg%&??gg? ?rJéSrg%\%ve\gé ’?ﬁgér??g égaﬁgﬁﬁeﬁg}(y hg title
gzml)oo/émd I\/b\i\?f o bIned mﬂnilaﬁflnggnegak gllﬁ:eimma\fz,tc},yfmﬁﬁ-lntanlmwﬁhﬁgb 6(146“%'_ &QI\/R

: i ng e y acet at e- hexane
(CDC13) 8: cléorem(r zge Ué"ﬁ@(@%ﬁ <§>a YROPPEPOLBIGH 6+ BAng-g. 79Hz) |

6.85(2H, d, ﬂlaénZl%E'HSO"C for 24 hours and post—treatment was then conducted, whereby the title

P00~ ~N W

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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7.03(1Hs), 7.11(2H,d,J=8.79Hz), 7.19(2H, d, J=8.79Hz), 8.09(2H, d, J=9. 04Hz),
8.34(2H,d,J=9.04Hz). IR (KBr) cm1:

1675, 1608, 1590, 1515, 1488, 1345, 12996, 1250, 1181. Exanple 18 rgég[r%%lsgnzot%zl

3, 4- bi s(4- net hoxyphenyl ) - 6- ( 2- cyanophenoxy) pyri dazine 1In a simlar manner

as in Exanple 26.5_%%211(%%}.‘}90 t}?\g?é@ggﬁﬁﬁ%}schl oropyridazine (110 ny,

0.337 mml ) and ydnmophen starting materials at 150C

for 24 hours amd_1pgq{,d,g£g;apﬂg)nt7_mg§{’§)hen conducted, whereby the title
conmpound was obtained as a }Ezafe yel | ow anor phous solid (121.4 ng, 88.1%.
Mel ting point: 1.8%2H,00%8.79182) e5ByA 6148 dmat e- hexane). ' HNMR (CDCI 3) S:

7 10(oH o REHS - 2oLt At Sob Tt 38 20005 © 273511 b, 9=1. 71

7.51,8.79Hz), 7.54(1H dd, J=0.98, 8.79Hz), 7.67(1 |

H, ddd, J=1.22,7.51, 8. 79Hz), 7.73(1 H,dd, J=1.22,7.32Hz). IR (KBr) cm 1:
3233, 1609, E&ddple 286, 1395, 1252, 1235, 1179. Exanpl e 19 Preparation of

3, 4- bi s(4-net ho henyl ) - 6- (3- cyanophenoxy) pyri dazine In a simlar manner
as in Exanpl e Zf,%g"?rﬂlé‘i‘ Q’(rgf"T%%(gm]b%‘é(ﬁ@qWﬁeQQY%WaBPHWWﬂHW%mG175 Ny,
0.536 mmol ) andp3; § heng! teg as,s i gterials at 150C
for 19 hours anél poﬁs@???leat mﬁ?@%ﬁ@ﬁ%ﬁ%@ﬂ%ﬁﬁ%ﬁﬁ%&y by the title
conpound wetdoropyradazac: (450 ol 0462 aengly asI-c{ahophetd] wéke r2dted ABkdimg poi nt :

169.9-172. 7C (et hgl acet at e-di et hyl ether-hexane). 'H NWR (CDC13) 8:
3. 81( 3H, s)matgTigly @B LHQYC fop ¥3 haury Anfl peet- trzaimarng wa thep candueg:dyohprpby the title

6. 88(2H, d, goﬂgpozlgh@as 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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7.1 7 (2 H d,J=8.7 9Hz), 7.1 8 (1 H, s) 7.34(2H,d, J=8.79Hz),
7.52-7.61(4H m. IR (KBr) cri-": 2236,1608, 1514, 1391, 1255, 1243 MNJARY 2004
Exanpl e 20 Preparation of

3, 4- bi s(4- net hoxy} phenyl ) - 6- (4- cyanophenoxy) pyridazine In a simlar nmanner
~as in Exanple 2, 3, 4-bis(4-nethoxyphenyl)-6- chloropyridazine (150 ny,
0.459 mml ) and 4-cyanophenol were reacted as starting nmaterials at 150C
for 13 hougkgam@pd 2post-treatment was then conducted, whereby the title
conpound was oEtalned as a pale yellow crystalline powder (108.0 ny,
57.5% . Meltin Pmmlon mﬁé—cglome (5@1@1@@%@@&-&%@%&%@1&11‘1% NIVR (CDClS)
8: 3.81(3H,s), 3H ) ( d,J=8. : 89 7

7.17(2H, d, J=8. 75HDP 0‘7"55?&%‘? %&Eb mlh‘gﬁf'jﬁ%kg@%?"r Oxyghe"fﬁ e

7. 42( 2H, d H' g g

Tooe 1508, TEAD iD11513[)3"%‘%%1IY?’4‘£2I% Tg’bgj?%@?@ 190 T S Bilpieeg by ke o1
- Prepar at i of0% fo8,14okt. é[ﬂé{em:hbmnypﬂnwhs)eoﬁiecﬁr#ramdrmﬂyf ﬁﬂydeﬂﬁttsdﬁm ad Ina

simlar manner as in Exanp 4- bi s(4- met hoxyphenyl
chl or opyr i Wa¥f Hes podérd tﬁghe r@Slé&% Tﬂ?ﬁmsyltwﬂdnmmﬁwawywﬁq mef»hﬂraéeﬁa@act ed as

starting T&%glfg'gﬁllc y%} w]a?gv%sl{e(a ﬁ?a pa(?lyrat%d%ag F93nki agf Ig(ﬁgstg}u\ér\rl?g ﬁt)hen

conduct ed, itle talne

cryst al | nalmﬂd@:én Gﬂ&io‘ﬁarlmh CB&JS%%huni\/ﬁiIfatd"lqh@@ktﬁ’dot whSBorftediBfeBhndechexane) .
'HNWR (CDCL3) 6: 3.84(3H s), 3.85(3HS), 6 58(2H d, J=B. 06Hz) .

6. 87( 2H, d, dBcergmpssure anddlag Eridye wagerystplized fromyilzy agetategtiethybesher,
(L2205 Do kAN AR R o T B
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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Exanpl e 22 Preparation of

6-chl or o- 3- (4- met hoxyphenyl ) - 4- (4-pyri dyl) pyridazi ne Phospjwrisy ARY 2004
oxychloride (100 m) was added to 6-(4-methoxyphenyl)-5-(4- v

pyridyi)-2H pyr| dazi n- 3- one [V\D 9925697] (3.00 g, 10.8 nmmol), foljl ovvgd by

stirring at for h i s .concentrated under
‘reduced pressur rep%rﬁgong\tgé‘]gliﬂo g'(é ilao h?nr}% #ngn\é\fﬁ’é’“ﬁ?’é resul ting
mxture was extgafhedhoybRe§Y bh@SRDRL fyridad; 3 GIWODDTUSY) (136 0635

with a saturated aqueousbsoﬂ)tl gn of po@asm um carbonat e, 99]grg vvg Q

dried overmanih)alﬂq:hsslﬂmdumyshlbﬁ& €.8 Eipweretstiered av@SCdong sk ai B@z&l{&jer

reduced prﬁlﬁsure and the residue was crystallized frometh

acet at e- di SRHSFACHANHEIXIUTE JR8 PEISFSSCA &N # Pinikr mapeyas dn Hsampls é! vberebsthpal e

L\ AR P S ST BRSO
7. 33( 2H, d=31-BBR X CDCT,) 496 8 m,flsséemmﬂs JH8z) OHz) . IR (KBr) cm:

1608, 1579, 1562, 1520, 1387, 12 a rnp Ie 23 Preparation of
6- (2, 4-di f I uor obh%ﬂe%?—@liﬁl)(21-33\‘5'53(%5(151411@6%98{)11148)( 4- pyridyl)pyridazine In a

oyt a1 ) pyll Gigd i KOs og a2 fPL P s BB R nbi e react ed

as starting materials at 150C for 25 hours and post-treatnent was then
conducted, whereby the title corrpound was obtai ned as a pale yellow
anmor phous Example 2357.0 ngy, 79.6%. 'H NVR (CDC13) 8: 3.80(3H, s)

7 28(2H, . 1-5. 7B (%D ﬁfﬂu% hrézi‘?’?’5{3a(4f£1%‘bi’&ypﬁ&l}6yl)l%ﬁﬂzf%ﬂm%d%g#1H V

1610, 1586, 1506, B3l arkdoRs habAmd 1% SRl £mthodfhiiyANUARY 2004
Preparation of 6-chloro-3-(4-nethoxyphenyl)-4-phenyl pyri da2| ne
phenylpyridazine (210 mg, O 708 mmolg)and 2,3-difluorophenol were reacted as starting

materials at 150°C for 20 hours and post-treatment was then conducted, whereby the title
compound was obtained as colorless prisms (230.3 mg, 83.4%).
Melting point: 155.2-156.6°C (ethyl acetate-hexane).
'H-NMR (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.

30



6- (4- Met hoxyphenyl ) - 5- phenyl - 2H- pyri dazi n- 3-one [ WD 9925697] (2.76 g, 9.60
mol )- and phosphorus oxychloride (2.8 m) were stirred at 9{]&1;_,&' pﬁa?%oﬁ
in benzene. The reaction m xture was processed in a simlar nanner

Exanpl e 22, whereby the title conpound was obtained as a pale yeIIOMFbromn
oil (1.83 gﬁi64.3%b Q&;NNR (CDC13) S 3.86(3H,s), 6.82(2H,d,J=8.79Hz),
7.19-7. 22( YESHVZPRMD- 39(5H ), 7. 48(1H,s). IR (film cm 1:

1609, 1579, 1558, 1521, 1499, 1386, 1337, 1298, 1253, 1177. Exanpl e 25 Preparation
of 6-(2, 3-difluorophenoxy) - 3-(4-net hoxyphenyl) -4-phenyl pyridazine 1In a
sim | ar mabpempls?2i n Exanpl e 2, 6-chl oro- 3-(4- nethoxyphenyl)-4-.

henyl pyri dazin 210, 0. 708 nun |f| enol were reacted
'gs s?af?ing na&@%?ﬁﬁ@n f3igﬁ%9#@9@§@%ﬁb€%%§éﬁﬂg ERRRD-4as t hen
conducted,pﬁgg?@§ ahﬂ? title conpound was obtalned as colorless prisns
(230.3 nyg, ting point: 155.2-156.6C (ethyl acetate-hexane). 'H

NVR (CDC13) 8: 3n 9indHr sjanné.as M Ekbrdpld-28 6&Hre-3-(#-10thokypBéBi-49 |
7.21-7.42(8H m . IR (KBr) cm: 1608, 1508, 1478, 1399, 1371, 1362, 1255, 1224,
1207, 1182, phay. H}@lﬁaﬂm@? 0 g 673y pmmoband -5 »W@@@W@@aﬁ@ resptedt

6- (2. 4- di f h henyl d
Si gn | ar hnn%gtﬁg% @Sé 1(56 (g%rwq%or odﬁgo(ﬁ Uﬁ%ﬁﬁ%% a‘fZ(%n ﬁaecll e
phenyl pyri gaeidbe ﬂﬁeZthﬁ: d&lpo@tna 35 3BRInNed AR cdlofled dyUPRRPHRARY (YT digl eact ed

as startlng materials at 150C for 20 hours and post - treatnent was t hen
conduct ed, 3M¥&s)eby the title conpound was obtained as col orl ess needl es

(169.7 0 Qlnt,; 169 169. 9C (et hyl acet at e- hexane) .

" H NMVR (CDE&%?H%/?’O%NSQ %ﬂgéﬁg bgeﬂf Pfge hexan&o ) " 6.88-7. 03(2H ),

r7T1 ;9 ggg(zﬁm %LWRQ@@@)_:,R@Hs)lgo;@(jﬁgq;g%ﬁz)lzm 30 13 JANUARY 2004 Mass
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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Exanpl e 27 Preparation of

3- (4- et hoxyphenyl ) -6-(2, 3, 4,5, 6- pent af | uor ophenoxy) - 4- phe I n
a simlar manner as in Exanple 2, 6-chloro-3-(4-net hoxyphenﬁ)"aﬂu‘gﬂ?%
phenyl pyri dazi ne (200 ng, 0.675 mml) and 2, 3, 4, 5,6-pentafl uorophenol

ted t.ar. t 1 0C f h t-t t t
At TR B LR T
|l 9 " hyl
cataf o- hoyany Dby Mol e, P Bl B pTomneiTu R, (™

7.24-7. 40(&21;:1&)133 sthRingBrtgriadsrht: 1 5060 Zor1BENut S84 H368¢aterrt, idsABen Exarrpl e 28
Preparati on of

6- chl or o- 49?1111‘#313@0\"5?55%\}1}3 fitlg comppyic Wod QuBghsaa Yoo @ystalp 6197 me,

5-(4-F uor @ Qe yl)-6-[4- (et hyl thio)phenyl]-2H pyridazi n-3-one (510 nyg,
1.633 rrrml? {{}D 9925697] and phosphorus oxychloride (8 m) were stirred at

100C for é}@égzﬁmmﬂpm 6838 UPQQaddtonklivRep@s processed in a simlar manner
as in Exa Yellow crystals so obtained were recrystallized from

et Ih?ll acet é\IM&?fg];EI;)vﬁlérélél@{Bhé 518:1133{12H;mﬁpound vvaslglit ZICnedl-fle\/%al( gDClB)
yel | ow nee in

8: 2.49(3Hﬂ£fﬁ13§) 'g&%}?gaé@é’?ﬂg@% 12#1?‘?07{11?29%%% , 7.32(2H,d, J=8.5 5Hz),
7.49(1 H, s 1503, 1385, 1221, 1137, 1109, 843, 828, 784.
Mass m z: %%%@(é ﬁ?awr%g%%a {1;}@?5%) 334(M . Exanple 29 Preparation of
6- (2, 4-di fl uor ophenoxy) - 4- (4-fl uor ophenyl ) - 3-[ 4-

(met hyl t hi %é gheEyI !pyri dazine 31 13 JANUARY 2004 In a simlar manner as in
Exanpl e 2, -4-(4-fluorophenyl)-3-[4- (nethylthio)phenyl]pyridazine

(198 1y, OpRARABRbE 3 3¢mehgritbigheRyiPBARRA 1thi N8 [§-(phenylthio)phenyllpyridazine
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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reacted as starting materials at 150C for 20 hours and post-treatnment was

then conducted, whereby the title conpound was obtained as
crystals (197 ng, 77.4%. Melting point: 140.6-143.4C (ace 1%?@%%04

1H NVR (CDCI3) 8: 2.47(3H,s), 6.58-7.33(12H m. IR (KL13r) cm 1:

i, oo i SIS S e

3-[4-(nethyl t hi gxamanyliks. @Hqunml(mlsp -[ 4- (phenyl t hi o) phenyl ] pyri dazi ne
In a simlar manner as in anple 2,” 6-chl oro-4-(4-fluorophenyl)-3-[4-

(et hyl t hi &R PRBydn} pWBG,éiSPﬁJHSC)M3ﬂgO7®0$E@33rﬁﬁ§L) and t hi ophenol (165 ng,
1.5 mol) e reac S ting materials at 150C for 20 hours and
post-treat\rﬁ;%’rﬂ'> 23 6ﬁﬁaﬁ4§§ﬁ&ct ed, whereby the title conpound was obtai ned
as a yellowoil (217 mg, 73.1%. 'H NWR (CDC13) 6: 2.47(3H,s),
6.95-7.02(3H M, 7.10-7.16(4H m, 7.29-7.46(10H ), 7.65-7.68(2H n. JR

(KBr) cm 1Exadkpk 30594, 1475, 1439, 1379, 1336 1106, 824. Mass mnl z:

494(MH), 496(M . Exanpl e 31 Preparation
6- chl or 0- 4- ( 4- cRf H§ﬁ§3i4émF@Uh@ﬂWPYIHTﬁd}hﬁWéﬂm fddr i dazi ne

5-(4-Chl or 1Ayl t hi o) phenyl | - 2H pyri dazi n- 3-one [ WO 9925697]
(700 ny) mg@;%ﬁ%%)gge@?pgﬁgﬂﬁ“ ng material at 100C for 2 hours in a

simlar manner &sa kimilabEXanidres Z2Exahple @bg-chivgo-4i(4chloespheaynd-Mas obt ai ned
in ayield of 93.4% as colorless crystals (dichloronethane-hexane).

Vel i g polmetyhbigbondpyedazing ARG €56P gyme) ! gy} 19 me) wore
7 32( 21 o, yabedif pranal ool W YSEC 000 o G et s then
conducted, whereby the title compound was obtained as a pale yellow crystalline powder
(85.0 mg, 39.8%).
Melting point: 53.3-56.2°C(diethyl ether-hexane).
'H-NMR (CDCl,) 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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R (KBr) cm': 3436, 1595, 1489, 1383, 1107, 1091, 833, 825. Mass nl z:
(

I

346(M, 348(Mt). Exanpl e 32 Preparation of

3-[4- (et hyl t hi o) phenyl ] - 6- phenyl t hi 0-4-[4- (phenylthio) phemll"f\nga?Zq ne
In a simlar manner as in Exanple 2, 6- chI or o- 4- (4-chl orophenyl ) - 3-[ 4-

(et hyl t hi o) phep rid e 03 mol ) and thi ophenol (119 ny)
were reacted ag%él @Jn@ﬁh&aér@gﬁ%ﬁﬁ‘g £ for 20 hours and post -treat nent
was then condu ; e conpound was obtai ned as a pal e

yel l ow crystal | ??28 d%gﬁg&ﬂ%bﬁg QHH 39.8% . Melting point:

53. 3-56. 2CXdieth$HGE{m¢#SBHXﬁne) 'H-NNR (CDCI3) 8: 2.48(3H, s)

6.98(2H, d, J J=8. 5Hz . J=8. 5Hz) ,
7. 28(7 58( h.fbﬁ‘lﬁ;)cm%lé%ﬁ ;5‘259](‘2?21 Iyl Hg -K7L9:|s})24c?ﬂ121 =1léé21§!2<’1(*39 :

1475, 1439, 1379 a6, 824, 748, 691, ~Mass miz: 494(M . 496(M .
Exanpl e 33%’%%‘6‘%%3?9@% ’of‘é@?( - chl or ophenyl ) - 6- ( 2, 4- di f | uor ophenoxy) - 3- [ 4-

(met hyl t hi o) phenyl ] pyridazine In a simlar manner as in Exanple 2,
6- chl or o- 4- (4-chl orophenyl )-3-[4- (methylthio)phenyl]pyridazine (230.0 ny,
0. 662 mmol Example344- di f | uor ophenol were reacted as starting materials at

150C f 20 h h nduct wh by the titl
corrpoug(r:l was gg r:ﬁpﬁrglg 'ggf%(g{‘ 8%@0@31811%'2%& ‘%@?Oéﬂ?qugﬁ@ﬁgﬁe- ﬁgga%e, (2316! 2 ©
ng, 74.0% mdk 1"51!11&91y héHvl 781el64. 0C. 'H NWMR (CDC13) & 2.47(3H,s),
6.89-7.03(% n% ?g Xl& JARY 2004 7.14(2H,d, J=8.8Hz), 7.19(2H,d, J=8.8Hz),

7.21(1 H,s), Q-g(f ﬂhl(d'op]ﬂyg+@g2,,4-d1ﬂuorophenoxy) -3- [4—(methylthlo)phenyl]pyndazme
(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

34



7.34(2H,d,J=8.8Hz). IR (KBr) cni-is

1596, 1506, 1492, 1411, 1389, 1372, 1247, 1212, 1142,1096. WMass :

440(M, 442(M . Exanple 34 Preparation of rq:;JANUARY 2004
4- (4-chl orophenyl ) - 6- (2, 4-di f| uor ophenoxy) - 3- [ 4-

hyl sul f I d
E1m(9£1 >Cl:his(l;r ogﬂgngﬁ(? 'JZ"P e E)r%ﬁdnéﬁ’g%?‘yp@“m 2Hreypdazim? 9np W& | 1 pyri dazi

ne (108 ﬁﬁgggﬂlr% 083 rrg'hélzg.,a gg)céége % 6l a}{r?é}tasﬂ'IE 4}11&?5 gorm (5

m ) and aceton resu |ng SO |on a so ron of

sodi um per inddmbe teXith: cnjjnpdﬂsn&&ambiajnedlas Whk@in é:ﬂa@:]jhibﬁs sud (arited, 44.pwdpr
cooling with ice water a sol ution 16 m osm um tetraoxide (1 g,

0. 03 mol ) HANMEERFL S5 ?ﬁ@ﬂsﬁh§fi’%ﬂé§l 3ff£9[3}é\$\bd by stirring for 20

h Water wa to. 4 0 the th formed m xture wa
egﬂ;ct ed with grﬁ%ggﬁl{)r%ﬂgﬁdggﬁé%?gﬂ%ﬁlﬂayer was dlrj;sed over an)r(lygr ous >
sodium sul fateg, 9'ghp0@(g}1\4ﬁrt7 1\&@3{@|Jsplohﬁgp7qf7tl}§ﬁg the residue was purified

by chronmat ogr aphy a silica col um’ [ hexanel'et hyl acetate (2/ 1)].
Rel evant f FREKBomsn vd6e7, k’ﬂﬂa}%ﬂdé}%mﬂﬂ b6, Flided 02 51r&88e834 064 pr epar at i ve

t hin-layer, chro +Silica gel [developing solvent :
benzene/etﬁ&i Hﬂ%ﬁ@géaeu%ﬁﬁﬁ hnd then crystallized from di et hyl
et her-hexane, whereby the title 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: Eaipledd s), 6.91-7.05(2H m, 715 2H, d, J=8. 8Hz) ,

; ég( ZH33( §H8r gkéaparapﬁn 7&%!_% qéﬁ‘nethol}zh enyI) ﬁsgl-metgoxypger?ylﬁz-%

1507, 1493, {dhbayitidPyhddtnel 304, 1210, 1154, 1093. Mass mz: 472(M, 474(M.

Exarrple 35 Prepara ion of 6-chloro-3
- (3, 4- di net hoxyphersplufion-of 4-@:@@6@%@;&%%@;}34%@- 34 13 JANUARY 2004

6- (3, 4- D XY AR Dbz nd (1 QXY BTy 2 N RV A5 A rmamdn 2 bl
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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9925697] (231 nmg, 0.683 mml) was processed in a simlar manner as in

Exanpl e 22, whereby the title conpound was obtained as a b
solid (112 ng, 46.0%. "H- NWR (CDO 3) 8; 3.71(3H,s), 3. 82(31—?\‘SCY?}‘,I\I%Rhﬂ*ﬂ“ﬁl
3.89(3H,s), 6.80(IHd,J=8.55Hz), 6.87(2H,d,J=9.04Hz), 6.96-7.00(2H m,
7.15(2H,d,J=9.04Hz), 7.47(1 Hn IR r) .cml: .

1607, 1511, 1418, i%éﬁi,r&‘;éé‘}a(ﬁ%?%ﬁi‘%%’s% CedT B dimethpryphepyD:4-(4-

456( M , 458 M a{MF id5jfe @08 hat b399 o -di

3-(3, 4-di nmet ho(;gglﬁeny -14-(14-%9t Egg}(yphgnynljgl2 %I-ld %’ghdelfrlllf/?r? lfe(%)%ovy?rieé%afltegélsTo a

sol ution ofstafimgnaterial3-af B30PColion20 houry ph pyst-Yredinicht waetheaxyihery| whetebyazi ne
(112 ng, 0.314 nmol) in NN-di et hyl formanaide (2 nl), potassium carbonate
(87 ny, 0. eBBlitsmenmpod wasiobhrsdots amele Yelowonmrphenssplid (#40eng, apdutiiative).

fol | oned by . r hath. 1t rature of 100C. The
reaction mHﬁﬂdffig(‘V\qg%Lgétf%@?gﬁﬁﬁ%%isﬁﬂ /ég{gig te, the organic |l ayer was
washed successi \6ej4m}p\jj’g£g.5qu§)§5_6gnm@nq§ﬁ)grat ed aqueous solution of sodium
chl oride (brine), and was then dried oVEr anhydrous sodi um sul fate. The

sol vent was di st7/il3-3a1@Hm).The resulting brown oil (162 ng) was separated

and purifi reparati Lh-1ayer ch 0 phy on silica gel colum
[ devel opi ngﬂégﬁ{/ﬁcﬁ?al‘r@ééﬁ@?é?%ﬂﬂc@tlgﬁéj}fgf‘{f}ﬂh%vmer eby the title
conpound  Wass @bt-ajsp@dras a brown anor phous solid (98 ng, 72.5%. 'H NWR
(CDC13) 8: 3.69(3H,s), 3.79(3H,s), 3.87(3H,s), 6.73-6.83(3H M,

6. 94( 1H, dd, J=2. 20, 8. 54Hz), 7.00-7.05(4H m, 7.42-7.46(3H m,

7.65-7.70( R (KBr) cml: 1605, 1510, 1375, 1250, 1024, 832, 749. Mass m z:

430( MF) , 42 £ 3{8 Exanpl e 37 Preparation of 6-(2,4-difluorophenoxy)-3
- (3, 4- di met hoxy phgamibn b 64hIdFBBI@MARARMIAMRYPhERH.A8:.35 13 JANUARY 2004
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 (CDCl) &: 3.83(3H.s), 4.23-4.29(4H,m),
6.74-6.80(2H,m), 6.87(2H,d,J¥8.79Hz),
7.06(1H,d,J=1.96Hz), 7. 15(2H,d,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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In a simlar manner as in Exanple 2, 6-chloro-3-(3, 4-di net hoxyphenyl)-4-(4-
nmet hoxyphenyl ) pyri dazi ne (203 ng, 0.589 mml) and 2,4-diflu

reacted as starting materials at 150C for 20 hours and posﬁﬁﬁ@%ﬂﬁ@s
t hen conducted, whereby the title conmpound was obtained as a pale yellow
anor phous s {4V H NVR (CDC13) 8: 3.70(311,s),
3.83(3H, s), ﬁﬁ%@%@%@ﬁﬁ'ﬁ 31%1 @%’%‘ﬁ& * 6. 66-7. 04(7H, ) .

7.13-7.21(3H, 251, 1210, 1178, 1140, 1026.
5Tl ik

6- chl or o- 3- ( 3, 4-761:&6%,@::7681761&?)1%305/7 J4@H (). rret hoxyphenyl ) pyri dazi ne

6-(3,4-Eth di oxy (4- et e - 2H pyri dazi n- 3-one (202 ng,
0. 601 mol i{&g@ Qgg(%g@f’n 1&%112?{%%@9’ -in Exanpl e 22, whereby the
title conpound mas obt ai ned as a pal e yell ow anorphous solid (207 ng,
97.1% . 'H NWMR (CDC13) 8: 3.83(3H,s); 4.23-4.29(4H, m, 6.74-6.80(2H m,

6. 87(2H, d, Ex8mphH) , 7. 06(1H ,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. MNMass m z:
354( M¥) , 356( M+) . o repesaionof 3¢-wsépaethoximhenyl)-o-(dimethylamino)pyridazine

6- (2, 4-di f | uor ophgnoxy) n;blnf‘lg’ra%1§E§?&?&%B%ﬁ9@%&&@h§§])-&

met hoxyphenyl )pyridazine ITn a sim manhe

6- chl or o- 3chrbrébyeiﬁhzdhe(1edln®gg>0p@aﬂmo)}aﬁd@%Wnquqn&mwbhmrmﬁazl ne (136
ng, 0.383 mmol) and 2, 4-difl uorophenol were reacted as starting materials

at 120C f ofimethiamineapere senstedias é@ﬂmatﬂaﬁs e Cdondtibews and\prst-dlsgtmenh e
e oD R A 09558 UL LGRS ST Tt | 0
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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"H- NVR (CDC13) 8: 3.84(3H,s), 4.21-4.27(4H, m, 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. 3% E ARY%O
(KBr) cm': 1610, 1505, 1391, 1244,1211, 1062, 897, 829. Exanpl e reparatto
of 3, 4-bi s(4-net hoxyphenyl)-6-(di net hyl am no) pyridazine In a simlar

T, 0. 43 SR 3 4oba S TBTRa LT of Gt nyt e me were

reacted as erials at 45C for 30 hours and post-treatnent was

t hen condugﬁg%ﬁyﬁgzgﬁg the title conpound was obtai ned as col orl ess prisns
(139 ng, 96. 5%. Melting point: 109.6-110.7C (ethyl acetate-hexane).
"HNVMR (CDC13) S: 3.23(6H,s), 3. 79(3H, s), 3.81(3H,s), 6.70( 1H, s),

6. 78( 2H, d, Bxanpledd) 6. 84(2H, d, J=8. 79Hz), 7. 13(2H d, J=9. 04Hz

A p?eéﬁ*%%mgéfs’ﬁ e e

In a simlar rranrwm@larmam@mmﬁxaan 18243 blﬁéé‘rﬁﬁﬂlhﬁﬁh@ hanyl ) - 6-
chl oropyri dazi ne (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 5%%0‘”152@ Pogbigeatipent é’t’%ﬁher’a%@‘e\?tﬁ‘? Pf&?éﬁ%
"H NVR ( CDgL
5. 18.5. 32(] H?t%lﬁ%ogipzﬁd’s#assabtaa?cg 24 §tbl§1%l_lesa: érs@ﬁ%gzogfdgr @Zgél_%% 9J O{_)8 78Hz) |
7. 05( 2H, d, Mektthga®hiz) 177.4-12607C thac?rbtfm‘m -didthyll@hel ARSIARRY, 2004
'H-NMR (CDCl) &: 3.80(3H,s), 3.81(3H.s), 6.67(IH,brs),
6.81(2H,d,J=8.79Hz), 6.84(2H,d,]=8.79Hz),
6.85(1H,s), 6.86-6.97(2H,m), 7.11(2H,d,J=8.79Hz),
7.33(2H,d,]=8.79Hz), 8.17(IHL,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),
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IR (KBr) cm': 3400, 3236, 1611, 1516, 1247, 1177, 832. Mass m z: 397( M) .

Exampl e 42 Preparation of 3, 4-bis-(4-nmethoxyphenyl)-6-(2, 4ﬂ1|J UARY 2004
uor ophenyl anrro) pyridazrr~e In a simlar nmanner as in Exanp eAEI,
3, 4- bi s- (4- met hoxyphenyl ) -6- chl oropyri dazi ne (264.2 ng, 0.809 mml) and

-2,4-di fluoroaniLi I ted as starting materials at 1 QC for 12
hours and post - %?@Q{Iﬁ)&?%ﬁ@gﬁp en conducted, whereby the title conpound
was obt ai ng@l@gg%npl@@ggmmlgslt;g@gllgdjge]ﬂ(Q)V\Uer (328.8 g, 97.0% . Melting

point: 177 0C (chl'orof ornmidi et hyl” et her-hexane). 'H NVR (CDC13) S:
3.80(3H,s), 3.81(3H, s) 6.67(1 H brs), 6.81(2Hd,J= 8.79Hz),

6. 84( 2H, d 79Hz 5 1H, 86- 6. 7(2H M, 7.11(2H, d, J=8. 79Hz),
7.33(2H, d, ﬁg’rm n%%mmwﬁ 5%&@%@@3 iliger -

3419 1609, 1511, 34 I ratl @n_ of ;-

3, 4- bi s(4- et ho%%ﬁ%‘ﬁyaﬁ'%p‘é“]pg‘ﬁ?f‘ﬁm%ggég5?3332?515’9@1’ %%%J%rb%og‘r/ﬁdl 'no] pyri dazi ne
(1) Prepar tetiabydrofuray (38 mly ifdllavesdiprthp addidion bf lithiuzh Aufiddny bydride (7ignes4 5. 0 g,
38.7 mmol) was_dissol ved in chloroform (730 m ) foll owed by the addition
of propi onmncdhﬂaamsabmgmmwge waBStITed s [79°C ﬁﬁé’ houzsy Unidergce-iajer gpelingas

stirred at mt at ur 16 _hours. Aft t hanol ). was added
Co the r cabelaROHETRI b idhet B adPmipsl fios HEbm AR pirtde b tieder
reduced paQRSHS SIutioATaBShehen \WBkoride $ 500 MBAvdsthdnHAAE@ TP rebRBn Rfigiuld | NY
sol ution was washed with a saturated aqueous sol ution of sodi um bi carbonate

and was t hand apieeigitaie avas Giliated @b dhe Sidiate was enifagted withhehleroforam andithe
evaporated, and.the re t.hen S romtol,u e,
Wher ey ¢ nEFERTE MU B B o ref S B RGP Ehef gl OF AL 7 17
91 quant i tﬂk'ré’ﬁﬂue Wl skt di&e@@hd‘f)unﬁ&i @E@Iﬂﬁo a H‘y"mm@g@l%bhﬁm silica
.26(3H,t,J=7. 33Hz) 44( 2H, 31 3Hz) -6.91(2H m, 38 1 JANUARY
2004 gel 5 g, chloroform) whereby e t1tle compound was obtamed 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,)=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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7.20(1H,br), 8.28(1H,m. IR (KBr) cm1: 3289, 1676, 1613, 1546, 1503, 1210. (2)

Preparation of N-(n-propyl)-2,4-difluoroaniline 2
4' -Difl uoropropionanilide (7.17 g, 38.7 maol) was di ssol ved?' JANUARY 2004

t etrahydrofuran (30 rr1) foll owed by the addition of |ithium aI um num

hydride (7 re t.i s stirred at 70C for 7
hour s. Undg?UI(‘ég mgg %&%#414%10 154;@{1!4@%55&?%{9?1]\1%%3 added to deconpose
excess lithium al um num hydride. A saturated aqueous sol ution of anmonium
chloride (100 m) was then added to the reaction mxture, and a

preci pi t at Exwaplef4dl tered off. The filtrate was extracted wth chloroform
and the organic |layer was dried over anhydrous sodi um sulfate. The sol vent:

was distilled oﬁepaﬁi&onpﬁé4rlzé§(ﬂdn%thwa@h§ hP-A3: éé-t&ﬁ&ﬂwwwh@@pmdazme
e ooy OhaPrY a Sl haBadeh if B 08 4l G0 ABhoRpRendPb0T OTOT

wher eby the tithe conpoun was o own oil (5.7 g,

86. 0% . ' HeNMRplySENHi) (180. olng)@(zmﬁ,mmé%naal,ﬂ@-tnmé:h Aitins Sdr&teadied asd2Hz) |
3.07(2H;t,J=7.32Hz), 3.68(1H br), 6.59(1 H n), 6.70-6.80(2H, mM. IR (film
cml: 3431, stgﬁmgmmaﬂswmﬂ Sor15haury ampast BeatmeeUYADE) dandiTcted 3eherag?  ( 3)

Preparatiopn of. 3,4-bis tho hen 1) - 2,.4- .

i 11 or oanfie s iRRHES PAROY AR BT rPtis ve ik RetBBedRbeke st o me. 71.3%)

3, 4- bi 4 ,{% 0 H3ah 180 ng, 0.551 I d

N (n- :ofo;(ay ; W?%?ﬂ%ﬁﬁ.@?@‘gﬁ% artlﬂg (mat e??al S, wer remgti)r(ragd 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@H,{%?)n =8. 7§9Hz) ,S) 6. 78( 2|(4, d, 3)
=8. 79Hz), 6. 96(7.98(de-88 7%))737(21%,2#8@1;—13}:2.45 8. 06Hz) ,

(.23 1. 31(?}5{1@&) LR35 H 1 o). 15Hz7£1508 1452,1436,1249,1128.

Example 45

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

In a similar manner as in Example 2, 3,4-bis(4-methoxyphenyl)-6-
chloropyridazine (125.5 mg, 0.384 mmol) and morpholine were reacted as starting

| materials at 100°C for 15 hours and post-treatment was then conducted, whereby the title

compound was obtained as a pale yellow crystalline powder (115.2 mg, 79.5%).
Melting point: 188.0-190.3°C (chloroform-diethylether).
'H-NMR (CDCl) 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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13 JANUARY 2004 IR (KBr) cm: 1610, 1589, 1510, 1460, 1426, 1297, 1249, 1178.

Exanpl e 44 Preparation 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 d 3 -trime yaniline were
reacted as sta %‘1]%“%? /&?Oéil‘ﬁ?hg%g@@?‘rj mg 91@%?@“5’%‘ é?h)&‘( treat ment was
then condugiféhy m}g{aﬁhae gtﬂﬁg vhds 1&eec66@ém&@{dm%ﬁ§oﬁgﬁsadt&%%ﬁé§e o I%%Jeﬁ 8&6' | ow
crystalline powder 3% . Melting pornt 5.4 1

(chl or of or mhdmbdarw)of a sielluﬂmof @m@ﬁmr@heﬁylaﬁ([aﬂns)hylmlo%ﬂgﬁ?]gﬁ%%)ﬁzdaﬁ@&-l s),
3. 86( 6H, . 0. H
7. oog 1H, s)S 17“%‘8?%85%369% (%8%% M% Iﬁmsﬁmii&l)l -dimpe 'iii olmagnide £ nﬁb)r%iljf

12, 1L, B R BB S S AT,

simlar naldnﬂethﬁfomﬂnﬁzka(rmhﬁ Phe r&slﬂhbg ﬁﬁﬂummxwhﬁfmlfbr 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 731 Al L. OB SYABRIOHER sl 4o 1
JANUARY 20@#4m ethyl acetate-hexane, whereby crude crystals were obtained (38.1 mg). Those crude
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), 7.29(1H,s),
7.32(2H,d,J=8.30Hz).
IR (KBr) cm 1: 1604,1508,1386,1227,1107,839.
Mass m/z: 342(M"),343(M"),344(M )

Example 47

Preparation of 3,4-bis(4-methoxyphenyl)-6-(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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A solution of 55% sodi um hydride (4.3 ng, 0.097 nmol) in N, N

dimethyl formam de (1 m) was ice-cool ed under an argon gas %UR%RPRR?QOM
followed by the addition of a solution of
5-(4-fluorophenyl)-6-[4-(nmethylthio)phenyl]-2H pyridazine- 3-thione [WO

by the. adal IORGH & BT BB ARSETI i ae (13,6 my. 0. 007 mmol) in-

N, N dinethylformam de (I m). The resulting mxture was then stirred for 1
hour. The reaction mxture was diluted with ethyl acetate, and the
t hus- obt ai beanpiexdBur e was washed successively with an aqueous sol ution of

sodium t hiosul fate, water d hrine. The.organic. | ayer s dri.ed over
anhydr ous sodi ﬁ%{@&?_@fﬁﬁ@@ﬁ%@%ﬁ% lhé’g?’FﬁhVQH&%?yﬁm‘%ﬁl B r esi due
was separ at ed a%%kdl;@?l Yoredy (@ﬁﬁf.qgﬁfﬁpﬂﬁél)@%@ad%l&& {0SPsolflonGPlsgm

[silica gel 2 g, hexane hyl acetate (2/1)] "and relevant fractions were .
t hen cryst bis{4-zethoxfplemy b2kl pyridaeinatleeres(l dh eng, Gi3émetnyl) ar pdelier BshB) s wer e

obtai ned (38.1 ng). .Th d t al “ecrystal || f t hyl

et ot o el CON SHIBHRE ARROE RSBl S I mEyT Gt WA ORI GEPaM B 2
20.9 ny, 6200 i it _ 169, 5C - S

(2. 48( 3?3) %E’?‘%‘?’%ﬁe?}'b{&‘?ﬂ%’%ﬁd&g%%@E&?ﬁmf‘%%f&;% ‘ﬁ%‘ftﬁ?. 29(1H,s),

7.32( 2H, d, duiBrododizhd thebriBe Jayerwis drikdQbel RIS ARS8 SodiaR EnlfA 7THR3AdIvenMas S

mz: 342(M, 343(M), 344(M) Exanpl e 47 Preparati.gn of . .
3, 4- bi s(4- Was Aisil) eﬁypé the.resideay s Parated [ang prrified ypreparative thin-layer

3, 4-Bi s(4- -6, I i i ' 8- was
processed Piﬁ%a%ﬁ@ﬁ%%%l“)ﬁgﬁcﬁg@ @Eﬁ@ﬁ%‘ﬂ#@%{aﬁﬁ’ﬁwﬁgt a% %gl)]g%%l%)aoi I
was obt ai neslorlédd.o0wasntagihed @Binvg )66.9Ve The bil was cosiaiiizad friomegdhflraoemet hy|
acet at e- hexane, wher eb%ft he title oynd. was _ obt ai ned. as pal e brown

prisms. Mehexang wharely the gifle fa@@unﬁ% tpgscesPalapurplishged prigms (5? mak 6H, s),
e R
"H-NMR (CDCls) &: 3.66(3H,s), 3.83(3H,3), 3.63(3H,$),
6.85(2H,d,J=9.03Hz), 6.87(2H,d,J]=8.79Hz),
7.15(2H,d,J=8.79Hz), 7.30(1H,s),
7.37(2H,d,J=9.04Hz).
IR (KBr) em’: 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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41 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 da2| ne-3-one (111 ng, 0.36 mmol) in pyridine (3
m), followed gry?és,%gé(;shg_ﬁ) roomtenperature for 5 days. Pyridine was

distilled off, resi 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 purified by

chr omat ograbﬁyleéﬁsapgiemeaawgdl( I:FbFIE %DI ica gel 40 g,

Bgf(agn)elled: gtﬁ*@ﬁh&@;@]}%yﬁ:‘% 5%9Y3ﬁ,h)e title conpound was obtai ned as a

2.72(1H,dd,J=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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'H NMR (CDC13) b: 2.3 8(3H,s), 6.71(1H,d, J=16.11Hz), 42 13 JANUARY 2004

7.34-7.50(5H, M. (2) Preparation of

4- (4-chl orophenyl ) -5-[4- (et hyl t hi o) phenyl ] pent ane- 2, 5-di on1e3 ggg‘luu%mc(yzaor%“de
(90 ng, 1.87 mmol) was added to a solution of 4- (nmethylthio)benzal dehyde
(300 ng, 1.97 j | et rmamide (2 m).  Wile stirring the
resulting m xt m!‘@ﬁ@oj’\lﬁg@&;‘s@@ﬁon of 4-(4-chl orophenyl) - 3-but en-
2-one (370 ny, L3HBHMAPY 30M)NN-di met hyl formami de (3 m) was dropped. The
thus- obtained mxture was then stirred at the sane tenperature for 90

m nut es. \ifasymiza325@AdaEB26M ha2 HEE32%M M xt ure, fol l owed by extraction
~with ethyl acetate. The organic |ayer was washed successively with water
and brine, and was then dried over anhydrous sodium sulfate. The sol vent

was disti It}@gn'ﬂgfsoand the thus-obtained brown oil (762 ng) was separated
and purifie y preparative thin-layer chromatography on silica gel

[ devel opi ng sol Peparatie sbdhréd-dhletdphenyd)-Granetiiy@/344} , whereby the title
conmpound was qbt ined as.a pale yellow oil (317 ng, 48.3%. 'H NVR (CDC13)
5: 2. 18( 3Hmsthy %%I%Pépb@)‘/ﬂpwg?#wel H, dd, J=4. 15, 18. 07Hz), 3.57(1H, dd

J=9.77,18. 07Hz) Hy@rag@% %}}ngﬂ%dirgté %ﬁ@gﬂ? olf wiShdddado Q?&uﬁéﬁc@ 4-(4-

7.19-7.25(4H, m paration o
4- ( 4- chl or eipbrepldnyl)es-jre (thathylthip ypheml Jpyhtahe-0 Spdieny {6 p yig, ddzhime]) ildydhaadi ne
hydrate (72 ng, 1.44 mmol) was added to a solution of 4-(4- _
chl or ophen§1RymB, gnd theresmifing mstprHwss ItTsd ipmhBours st abash teniraruggf 86°®53

1) i . ti - A ' f 7 h
at s bath Tiseen b Bloieds ahgertSihe Wy ol iF B o (OB e, [0S

fol | oned bguexibtaifdd utidnt wasatifel aaematetiperatilie f@ ) haals twasndiasiied
successively with water and brine, and was then dried over anhydrous
sodi um sul ¢dationTRbe selven nyas distilled effi anddhe mpidug wes disolvedinggeliq 33b(Wg) was
di ssol ved | for.m:.. - i t4Q ! om
temper at ur 20y Stora kb S bR QLARE et 100 MRS Shb i Rt i3
distilled afifeddoe3 hbgrs ks bath GerhiRPFuif 70MESAR@TEE Ahefbrantkngdfwaki ed by

preparat] Vl(laeuttrg{igédl v?%l(la arl dﬁgtgggﬁeto?lg ;c%gtqgn gtn ca?listlici é:o?ia,gt(lallz 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) em™: 1596,1391,1311,1303,1151,1091,856,840.
Mass m/z: 357(M"-1),358(M"),359(M"),360(M").

Example 51
Preparation of 3,4-bis-(4-methoxyphenyl)-6-cyanopyridazine
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(devel opi ng sol vent: chloroform, whereby the title conpound was obtai ned

e
as a pale yellowoil (200.5 ng, 64.3%. 1H NMR (CDCl3) S
2.80(3H,s), 7.14(2H,d,J=8.30H), 7.17(2H,d, J=8.3 0OHz), ﬁﬁ§m%)(?200004

7.28(1H, s), 7.32(2H, d, J=8. 30Hz) , 734(2HdJ830Hz) I\/ass m z:

e R AR N Pt o

Hydr azi ne cnaﬁhmf@t@m ¥ita, 4, 53080001 79Y865.00 ertmnﬁlmlaut @Rsiffn 4- (4
chl or ophenyl ) - Alf met h%/ fhlg hen;q(i)dpen%%ﬁe 2§5 di one (661 e ,SI nmol )

i n et hanol CY@!.CE( 157 g, 4hd> rimeol) Hlswawr@@mi)%taan@-m@dsﬁﬂﬁrb@myﬂrc B)rid@ur s at a

bath t 80C., . Th t distilled off d.th d
i ssol ved 1/ BRSO R TS pRdiset AL e FEe Lot SRR rred

at room teﬁ’ﬂﬁfsﬁﬁéi‘é Qhd Rkultfle Hﬁk‘l‘h?e Wik ﬁﬁfé@%ﬁucﬁi fem g@ﬁ“ﬂ@%%‘m-ﬁpse ‘§29Ervent Was
distilled off, and the resrdue was di ssolved in etic acid (10

f ol | owed bghlamﬂmm was addel yalthegeattipe m)xilutbe asd)buhseqmn@tb a%alﬂifxatwresthﬂ tthus‘rg

m xture was rrred for 3 hours er at e of 70C. After the
reaction rr?'i’&'“ﬁ’? nyglyre W%ﬁﬁ’ﬁlréf"ieéé‘ﬂﬁl\/ﬁh?q{‘) h‘?ng"gé’aﬁ GEWabMated Wiy caustic

soda. the GaReUhAN KR IRE afiflicacts &ﬁuﬁ‘l"sﬁl‘?at@tﬂ%' soffe8i Bheaisdil AF 9ani ¢

| ayer was washed successi vel aqueous sol ution o rumsulfite
and bri ne, umitdre.«hnsedj:lessuckramldh@mrduaodn}bdvamspa&mddmﬁpmﬂid‘daiye The sol vent
separated and purified

was distilled offadthereS|d wa rfy
preparat i v%lﬂpwwgr %P0 @ &ﬁ&?bﬁ?ﬁ%ﬁ@’e&ﬁn sthylagetgte Gflab Releyprtdfpctions ent :
chl or of or d as
slightly vye I #l%égsnfg&%khgl X&%@Hﬁt%@m&{, x%ﬁ%%?%?qh%@@g‘%%@@gt hyl
acetate). WMn@Ml@atlﬁyem\Bpﬁﬁh{s .30 8.63448H, s), 7.11(2H,d, J=8.30Hz),
7.34(2H, d, J— 8. 79Hz) 37(1H,s), 7.63(2H,d, J=8.55Hz),
Melting point: 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,J=8.2Hz),
-7.17(2H,d,J=8.2Hz), 7.46(2H,d,J=8.2Hz),

7.72(1H, ).

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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7.91(2H, d, J=8.55Hz). IR (KBr) cml: 1596, 1391, 1311, 1303, 1151, 1091, 856, 840.
Mass mz: 357(M-1), 358(M, 359( M), 360(M ). Exanple 51 Prep i

3, 4- hi s- (4- met hoxyphenyl ) - 6- cyanopyri dazi ne 44 13 JANUARY %gk@%g&&qo&
of 3, 4-bis-(4-nethoxyphenyl)pyridazine 1-oxide [Eur. J. Med. Chem

-Chim ca Therap 1 79)] (5.01 g, 16.25 mmol) and potassi um
cyanide (3.17 g’?%ﬁgﬁ%;%ﬁ%ﬁ (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 Exérople28 hours. "Vater- chloroformwas added to the reaction

m xture, and subhsequent l.kal i n zat obt ai ned m xture was
extracted with EWB‘@BP’&P&? %ﬁliﬁ ??ﬂ/ q%' v HOégéhed with water, and
was then d odi um suI fate. The solvent was distilled off
under redu@%’gg%@ggé{ﬁgﬂé%ﬂgﬁeér esidue (oil) was separated and purified by
chromat ogr aphy 84d-Bis@l-hethaxgdlenylpbiarbaxpyciiagine (Y0 gAe0 Aintol} ﬁidll)l-]

Rel evant fractions were crystal lized fromethyl acetate-dieth
et her - hexafsthyitiperasye (/4. 81 Temephuers qusprade Btaamﬁ@cascdselglofblyﬁﬁy yel | ow

e Py et e i

7.17( 2H, d, i'fp&p%HZ})hosﬁho‘ﬂ'ﬁ(e&h&dhdF(ﬁwﬂ'@)&B g) Tn &BY1 ddeje wizxapd Bnde? iddr epar ati on
of 3, 4-bi s(4 met hoxyphenyl ) - 6- car boxypyri dazi ne A 10% aqueous sol uti on of
caustic soerpling. Aftyr taeﬂwamb@emddnamgsmsusmew rgom} temperature for 4 hours,

bi s(4-meth 3 n et hanol (12
o5 e SRR M daP Y BOORNE BRI Sod el SR IR 1 o

distilled piyérwidweashes ivittiavatevasd Aedntrfddedemirdhipddus sddduh koirae! hnwgoﬁrem:i d and
was then extracted with chloroform The organic |ayer was washed wth

wat er and WaeAisEHedfT Bydar redvrgdiprssire e theresifue ytas Warhed with diethyl ether,
whereby the title compound was obtained as pale brown crystals (49 mg, 39.4%).

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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solvent was distilled off under reduced pressure and the residue was

crystallized from ethyl acetate-diethyl ether, whereby the é"lwl\ﬂjﬁﬂw
was obtained as pale yellow needles (1.48 g, 95.0%. Mel tl'll’lg pol nt™:
157-158C. 'H NWR (CDC13) 6: 3.84(6H,s), 6.83(2H,d, J=8.79Hz),

6. 89(2H, d, J=8. 79Hz 7.21(2H.d, J=8. 79Hz) , 45 13 JANUARY 2004

7. 47§ 2H, d, %I:—IS\.IM&@C@.52@(7i7F§—Q§(8}E%ér§p$£§6]é3)aPr eparation of

3, 4- bi s(4-net ho le L - | - Lo ARiper azi nyl car bonyl ) pyri dazi ne

3, 4-Bi 524- met hoé%@éﬂ)g'g%gréﬁ%ﬁ#gggzﬁe (0.10 g, 0.30 nmol) and N
met hyl pi per azi ng.10Q2F8d =8 8H3), 7.4510H ), MerogIguspended in a nmixed sol vent of
N, N- di net hyl formam de (2 m% and tetrahydrofuran (3 m), to which a 50%

sol ution of cycli3(H.pk opanephosphoric anhydri de (n=3) b(0. 33dg) in ethyl
acetate wa d_under-ice oling..,ALter the thus-obtained m xture was
stirred atmﬁgﬁﬁtc&pggéf’lg@’} ’&t’lﬁ‘gaﬁé,“ﬂwat er was added. The resulting

m xture was extracted with ethylacetate. The organic |ayer was washed with

water and then dried over anhydrous sodi umsulfate. The solvent was
distilled Bkémpleddr reduced pressure and the residue was washed with

di et hyl her, _wh b title, d was_obt ai ned as pal e brown
clr ;tst ;I set 4Sr ng?re(?gr.raﬁg .0} g%llygﬂﬁﬁi}&ggq%mbwgpyre%@mr of or m hexane)
Mel ti oi nt: - ; ey . -6 B3z

2, 57|( 2%, ot L J=T. gzé%ﬂ’iﬂf ’,%f %’%5( H‘flsE E)E,EE!@.hS‘A%’& F#@’S‘ﬁg’?@ﬁ‘?‘? 1.2 g (3.7mmol)
6. 90( 2H, d, - traldyofuGny34 &), tstoakB (tiph¢nylplibsagOphlthdims (M2 }, 0.18 mmol)

7.50(2H, d, J=8. 4 .87(1 H.s). IR (KBr) cm: )
3436,( 1736, T’éﬁ%‘?‘lg’éiﬁfl‘i%fﬁéli% ﬁ%m&t&s‘mﬂe%a@ &% appasphers, p 4 M gplution

-3, 4- bi s(4- pEthDey AlamMbdesfint BRI Hegsl QR ARMBE S BB RBse. 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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Usi ng 3, 4- bi s(4- met hoxyphenyl ) - 6- car boxypyri dazine (0.25 g, 0.74 mmol),

nor pholine (0.65 g, 7.4 mmol ), tetrahydrofuran (7 m) and 3‘13592(%&?' 4of
cyclic 1- propanephosphoric anhydride (n=3) (1.2 g) in ethyl acetate (W.%
product of Hoechst AG, the procedures of Exanple 53 were repeated

| i kew se, whereb n ol was, obtained 0.208 g, 69.0%. Crystallization
was conduc{eé‘H’efa}t% %E%O%QE%B%I%M&WW%UﬂHB and thene3 Bfdgditnd was

( , AN ¢ o
o6 1060, RS MEREED SRR P RP Ry e addR Susris biline Bl RO )
6. 86( 2H, d, By8tir8ihiz ht robmBEmpktatyrd £&. XUdt)s. The rebd( &kl reSvk)racted with

7.45(2H,d, J=9. OHz), = 7.86(1 H,s). IR(KBr) cmi-1: .
3447, 1645, ifbﬁleﬂi%@@}hfﬁ@%@@l@r ‘@éawl(ﬂ@ﬂ grcEsyshy with atepfa saturated aqueous

6-al |yl -3, 4=hi Il e To.,a sglution of ., .,
5. - by s 2. SIT B APBOER AL BRELRE, Ea Gl el Wi ofonaniny s
t et r ahydr ofadian sqi2e.Mhe, ext:attadsl dhtdntrate Rbidieariall pR:RaE hadlihd Rsuflingl 9.
0.18 mmol) was added. Under cooling with ice water under an argon gas

at nospher emixuge wasdeft Qvéra roqm tempeyatee forl 3 §ayvabirerssidne brosipdetidrandi et hy|

ether was g dr opwi se. ter the resulti 1 Xt yr.e s.stirred at the
same terrpeP%?fge%ebyfcg]Emﬁastﬂ%r&P 1y ?'ﬁ%slglg?rﬁgrcgt{]ﬂp’e eg’fwa‘f?i#e)mwggﬁfp}éh\ﬁé’éﬁal | oned to
rise to rogshpRmReraobtated A\l avesto ofiyo sher sstégyring for 2 hours.

Wat er-ethy| acetate was added 'to the reaction mxture, and the

t hus- obt ai TENMRXCDC:)\da2. 1263H,qde6.6Hz)03108(JdH . hss), acet ate. The organic | ayer
was washed with al he 1ed . anhydrous sodi um sul fate. The
extract was con%ﬁ@%%%gmeﬁséjéhﬁgéégéassure and the residue was |eft
over at room tesRenELY! £380H,S, 68¥SH, dRe Jigsi due was separated and
purified by chr orrgzogér)aphy@onéa si(lgi ca geIHBZ?oI um [ hexane/ et hyl acetate

(4/1)], wher eby6.88@H.d.5 13- 2Heo i 6(PHd. 230X ai ned as a pal e brow? oi | )_(0. 85
, 69.8%. 1H - 3.76-3.90(2H, m), 3.83(3Hs), 3.85(3Hs),
5 20-5. 37( 2H, m%%@h@”‘gj?éﬁ@ 95 (4H,m), 7.1 8 (2H d, J=8.1 Hz),

7.33(1 H, SR (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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7.44(2H,d,J=8.1Hz). IR (film cm1: 1609, 1512, 1397, 1251, 1179. Exam | pe56

Preparation of 3, 4-bis(4-nmethoxyphenyl)-6-(3-hydroxypropyl)pynj ﬂﬁFAR‘? a
solution of 6-allyl-3,4-bis(4-nmethoxyphenyl)pyridazi ne (0. S{i?ldh 1 m’rz-gjlb)4
in 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 mospher e whi | &-8631ddg90RE), % BT Eem wi th i ce-water. The resulting

m xture was the |k ed 3 JANUARY 2004 tenperature for 15
hours. To the r@%ﬁ%ﬂ%ﬁ?@wgp%@ (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 expraaiaivadrsANGEAlhah %QF'GI(&%%@%%?&@H' .and the

resulting mixturé was | eft over at rdom'tenpe ays. The
resi due wasarbepaylathebpamnthzineuri fi ed by chromat 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)

(3 s o heN Rt dghoyninic Mo @b 15k by PEPmall) we digbefibliy - &
7. 33( 1H, s) dindethyll{@Manhide=@.12Biz)ndct Ree( dooling, tdeth#lamine (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?f elgiey -oJéﬂ( PéaPIBBWBgWW%W%%%@%) (0.39 g, 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 e TN W T
mixture was extracted with ethyl acetate. The organic layer was washed successively
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,)=9.2Hz), 7.16(2H,d,1=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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extracted with ethyl acetate. The organic | ayer was washed wth water,

foll owed by back extraction with a saturated aqueous sol ut i

bi carbonate. The back extract was acidified with hydrochl or %ﬂg@{uﬁﬁ?éﬂ&
foll owed by extraction with chloroform The organic |ayer was washed with
wat er and then dried over anhydrous sodium sulfate. The solvent was
distilled Mdltimnpoinhd57Zsis8BECwas separated and purified by chronat ography

on a sili el colum_[c r of or m et _hanal (40/1)] whereby the title
conpound mgél*%ﬂgt(&%?@g%b @(i&s}j R g HB)l21 g, 37.4%. ' H NVR (CDCL3)
b: 3.05(2H,t, J=6. 3.80(3H,s), 3.81(3H,5s), ,
5. 14(1H, brs), 6§§% %—?%H}ng%ﬁ%ﬁdjS%%ANUARY 2004 6.84(2H, d, J=9. 0Hz),
7.13(2H, d, J=9. 071.23’)5r74:?(331§ﬁ2|7| W 0rES).0Hz) , 7.40(1H,s). IR (CHClS) cm1:

1727, 1610, 1514, 1477 mpl e 58 Preparation of

3, 4-bi s(4- ﬁ%ﬂﬁgﬂfﬁhedngiﬁok NSOy B84 21 b, hi 7,884, 188624691 et hyl ) pyri dazi ne
3, 4-Bi s(4- tho %5}5?%@3& %Car boxyet hyl ) pyri dazine (0.136 g, 0.37 mmol)
and N-net hy re (1 ochloride (0.156 g, 1.87 nmol) were dissol ved
in NN di rrethylforrramde (4 nl). Under ice cooling, triethylamne (0.77 g,
7.608 mol) and then, a 50% sol ution of cyclic 1-propanephosphoric

anhydri de Example@ 39 g, 0.613 nmol) in ethyl acetate were added dropw se.
After stirring 1 .hour at the resulting mxture was
allowed to ri seiafé’a{ﬁQSH’lofgr?%@F%ﬁque)cﬁoé?plhﬁﬂylgﬁ l*Re nixture was stirred for
15 hours. mg@ 1sMBSH g@,g,l}pgngmmr eaction m xture, and the thus-obtained

m xt ure was ex racted wi th ethyl acetate. The organic | ayer was washed

successi vel y vvﬁt(?hleros‘&(ﬁddpmhaqdﬂeb{l‘b(mdhmmo)pholﬁyihxyddmd‘@d0 og@near bonat e

and wat er, and then, dried ove um sul fate. The sol vent
nae areet i pRECsE g A e Mt a8 i b B0 QYRR TR BB i e

acet at e- heg;amam%y&iwné&@ doldrle8s F184ER a\eaﬁteq{&&sd)ed as pale brown
needles (17 ng, 13.0%. Ml ting polnt: 85-87

Melting 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)cm™: 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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1H NVR (CDC13) S: 1.71(1 H,brs), 3.21(2Ht,J=6.7Hz), 3:24(3H,s),

3.48(2H,t,J=6. 7Hz), 3.84(6H,s), 6.88(4Hd,J=9.2Hz), 7. 1 K = :
7.34(2H,d,J=9. 2Hz), 7.44(1H,s). IR (KBr) cm 1: S TARUARY 2ol
3436, 1736, 1645, 1610, 1514, 1401, 1300, 1254. Exanpl e 59 Preparation of
6-chloro-3 - [4-(nethylthio)phenyl]-4-phenyl pyridazi ne

6- [ 4- ( Met hyes 'equsfsemrhqedan@)petrh@&d-lﬁd-ﬂwnmdgmphy 8n aniich Y€ cob@mbBiljca(@dbD0 ny)
was proces a_s r simlar manner in. npl e 22
(reacted aﬁﬁgﬁg%c’fapﬁ%&‘ g’l‘%@/ ﬁmeé’ﬁ’j}t 3HOP; YERE %ﬁ%gﬁ%gle ai ned
gquantitati I JANUARY
3004 et nachormRo Berehy QERISbABR LRSS AEIGRIERTn: 02 553,
7.15(2H, d, ]998%3Hz) 7.18-7.23(2H, m, 7.33(2H,d,J=8.5Hz), 7.35-7.42(3H M,

750(IHs),IR c '
1592, 1401, 1*3@%1\4 @13)2@ 24888t15X07, 834, 7876, 702, 585. Mass m z:

312(MT 314(M. ?X%gﬁll’?‘]‘ iﬁp%ﬁtlon of 6-chl oro-4-(4-chl orophenyl)-3-[4-
nyl Tpyri

(et hyl sul f onyl dazi ne

6- Chl or o- 4- (4- chloo Dphenyl 32, B3.AHMme sy E dy=0)3eny | ] pyri dazine (230 ng) was

~processed in a simlar manner as in arrpfe 34, Whereby the title conpound
was quantitati ¢S BYddre8a18860e)orl ess plates (ethyl acetate-hexane).

Mel t | t 8: 3.08(3H, 7.12(2H,d
328, 517) pmg 37%%(‘3@83 @gﬁ)”'g?ﬂ%(s%m"bv 62(2H,(d,J25.8H2),(7.93
(2H, d, J=8. 8Hz) . 7hR-{ K&6H M) 84(2H,dd,]=1.95,6.83Hz).

1490, 1312, 1304, 1152, 11134 1090, 852, 846, 776, 585. Mass nifz: 378(M, 380( M+ .
IR (CHCI,) em™: 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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Exanpl e 61 Preparation of

4- (4-chl orophenyl ) -3-[4- (et hyl sul fonyl ) phenyl ] pyri dazi ne ( ty
of 2-(4-chl orophenyl)-1-[4-(nmethylthio)phenyl]-4- penten 1- oﬁ%JRN{@r&?g@%
M sol ution of I|th|umd||sopropylamde(LDA) (36.2 M, 72.4 mmol) was

added at a_solution

2- (4-chl oro‘% (?W]E)Aﬁ @rﬂ%ﬁﬁl A 13(8hedyBPSH2). et hanone (20 g, 72.3 mol)

i n anhydrous tegggwE 5@1@2(%%9 rﬂ}lg_g?g}l esultl ng mxture was stirred
’ ’ea

for 20 m nutes WAI r’oonm eérature. The m xture was then

cool ed to -20C, 7@6(2&&1&045\835]1-13) 7|99@Q}p|@](=§5§ﬁz)m 72.9 mol ) was added,
followed by stirring for 30 mnutes while heatl ng it to roomterrperature

Vater was added?28(HbI=5Ed¥0i on mxture and the resulting mxture was

extracted t hyi. €q ., layer was dried over anhydrous
Sadi om col Tl R a3 R e o2 LBt £ and he 50 13 3 ANUARY 2004
resi due was separated and purified by chronmatography on a silica gel colum

[silica gel 100 g, hexane/ethyl acetate (2/1)]. Relevant fractions were
crystal | i zEdarhplai®ldi et hyl ether-hexane, whereby the title conpound was

obt ai ned as coI rles 22.85 9. 8¢ CDC13) a:

2.48(3H, s), P Efaa‘”galr%z% g‘?mfg* @qkiiﬁ (mﬁt%beff;ln’ }P&gwd_]wgéa%@'bzm)
4.54(1 H t o7 g.32Hz) 4.97(1 H, dd, J=0.92, 10. 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 HSdl@g&BpBI))xidb R)l(l@bi@ﬂlﬂ A:,cSrﬁ ﬂ:n.l) was added toasolutlon of 4-(4-

1663, 1588 i ,1172,1118. i Preparatl on of

3- (4-chl or Wé’ﬂ ‘FI)Y b3 %ﬁf’?ﬁfgz’lﬁgﬂ q@h %)?05559{“9 )dn gestig st
2-(4-Cnl Or@v@hﬁﬁﬁoilo%e& s Q{E%E)é{ géHCoi)op@qlBWS] The %}%&Eo%{]n x\]g%@%vv%(s,o gﬂ%t%e Gt e‘

mmol ) was processed in a sintlar manner as in
conpound wersler osina¢dprdssase, anpal the y@idmymmqneqmmomtm loif ﬂot(a&nﬁﬁ c@rboﬂa]te 3%

2 65( | H dav s, The Bt e Moty i et YRy o, s Beioteenies, 70rz)
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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7.29(2H,d, J-8.79Hz), 7.97(2H, d, J=8.79Hz), 8.09(2H, d, J=8.79Hz), 9.79(1H,s).

IR (film cm': 1718, 1689, 1493, 1317, 1153. (3) Preparation o.{%
4- (4-chl orophenyl ) - 3-[ 4- (et hyl sul f onyl ) phenyl ] pyri dazi ne %QIZUI%%Y 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 anhyous BRdD LA FepTiGp AR LR o0 o1f s the
[silica gel 1000% Pahstimane/chhivphl @ded)avs addddltp]a sontionelfB-dhieoB3i-@h e
PO N Oy Eheny 4 phemylporicazine (153 8 518 manel) in acatic acid (25 mf) and tindes
-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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'H NMR (CDC13) b: 3.07(3H,s), 7.08(2H, d,J=8.55Hz), 7.34(2H, d, J=8.55Hz),

7.59(2H, d, J=8. 55Hz), . 7.68(1H, d, J=6.59Hz), 7.90(2H, d, J=8.5 (
H d, J=6.59Hz). IR (film cm1: 1683, 1592, 1525, 1492, 1314, 11?@@'@%&%]@2@34

Preparation of 4-(4-chlorophenyl)-6-cyano- 3-[ 4-

(met hyl sul f onyl ) hegil ] gyri dazine To _a solution of i

4- (4- chl or SisHerhgthyr, 3chpreby therthile compouny Wep Rblaipct pypale sgliavepristas{ldd €1. 1 g,

3. 05 nmol )8'%8%3nhydrous tetrahydrofuran (50 m), water (30 m), potassium
cyani de (1° g, 15.5 mmol) and benzoyl chloride (6 m, 51.7 mmol) were

added sucmg\@imt]f—pi_hpy\g@éﬁ_by stirring at roomtenperature for 24 hours.
The reaction mXture was extracted with chloroform and the organic |ayer

was dried HHAMROYHIINWS 3 S0GHIS), 627 8H,dAMNIARYZ)2004 sul fate. The sol vent was
distilled off, and the residue was separated and purified by

chr omat ogr aphy é41d-Hi(Rilan. §éB-TH () silica gel 30 g,

chl or of orrn/ net 40/ n actions were crystallized from
et hyl acet at e-d?-§?ﬁ§/{rcﬁ£gh5j§ﬁ2%§aie%iie@§t ﬁggh@fle conmpound was obt ai ned as
pal e yel | oyr EKBHE 8407, 1500,1278,9%97,1 3, 13500 1p9iips0. 211.4-212.5 C. ' H NWR
(CDC13) 8: 3. OQ?SH, s), 7.14(2H,d,J=8.79Hz), 7.41(2H,d,J=8.79Hz),

7.69(2H,d, J=8.30Hz), 7.88(1H,s), 7.97(2H,d, J-8.30Hz). IR (KBr) cni1:

2248, 1597, 1494 6, 1313, 1151. Exanpl e 64 Preparation of

3-(4- met ho%%'—ﬁ-@éﬁ) - 4- phenyl pyri dazi ne 10% Pal | adi um on charcoal (1.1 Q)

was added to a pRiWaeNoPE-cPme-1-Bredokdphdipl A ydazire- phenyl pyri dazi ne
(1.53 g, 5.16 mmol) in acet?&éﬁac% 25, %)eﬂg%dqﬁﬁggrgwa hydr ogen gas

stream cat al yt Bd4Méetbetypbenyledrb dedinert] -oxidsril t1d rep 8 Odtromeel aveg
et oy T SO ST
bi car bonat gieW3$ ctheiRskah&) whagebyelhé Bll€compound was obtained 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. Thé 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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The thus-obtained nmixture was extracted with chloroform and the organic

| ayer was dried over anhydrous sodium sulfate. The sol vent | Sbl

off and the residue was crystallized from hexane, mhereby1ﬁ¥nﬂﬁ%?hYédwl
compound was obtained as pale yellow needles (1.28 g, 94.7% . Melting
point: 116.1-119.6C. 'H NWMR (CDC13) 6: 3.81(3H,s), 6.83(2H,d,J=8.79Hz),
7.20-7. 24( 2Mds d}tenﬁin@&b;?a 45{ 64 son, in gicldwith i cantjoiﬁo hith)no teR coRPoynd was -
1607, 1514, 1 352, 1300, 1248, 118 .1. Exanpl e Prepa&qg Qn of 3

- (4- et hox$ ‘&%ﬁ%‘ﬁ?ﬁf??ﬁ%‘é’? f,61P0 ﬁ&@shown n
3-(4-thhoxypheny|) 4- phenyl pyridazine (1.15 g, 4.39 mmvl) was processed in
a simlar manner as in Exanple 62 and the residue was crystallized from
chl orof orm 53 13 JANUARY 2004 diethyl ether, whereby the title conpound was
obt ai ned as pale yellow prisms (1.01 g, 82.8%. Melting 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 dazine-1-oxide (1. 11 g, 3.97 mmol) 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 pal e 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,
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7.44(2H, d, J=8. 79Hz) ,
2245, 1575, 1489, 1381, 1259, 1184, 1180. Experinment 1 (Inhibitor
I nt erl euki n-
i nvention,
i nterl eukin-1J3 production was tested by the
cel I s wereTebletlured for 4 days unti

agai nst
t he present

10% f et al bovi ne
super nat ant was
cells/m on
to give a final
at | nm/well
foll owed by cult
i nt erl euki n-
54 13 JANUARY 20(
to which no test
conpounds are shq

-P(1CG0 M (B
140. 20

7.76(1H,s). IR (KBr

la Production Inhib
which are repres

) cni:

itory activity of fﬁ%
ented by the fornmula (1),

foll owi ng experinent:
confluence on RPM 1640 nmedium wth

!J\ﬁN'U’ARY 004

conmpoun s of

agai nst
HL- 60

[ to—Fhe—etiurrwas—cent+H uged. The
i scar dgekt camgolite cell 5 were t e (RUS§ ed at || x 106
RPM| 1640 nediumwi th 3% FBS, and |i popol ysacchari de| was added

concenfiFeammpaNef) 1 0 / |1 g/m The culture was | nocul at ed
to 24- ywel.l pl ate. A _test r\nnpnllnrl was—added-—at—1 1/ wel | ,
x;ing for 3 flays. Three {days |ater,giphe anmount of
| P|lin each culture was detlerm ned by- ELISA Each | G50 val ue
D4 was deterd ned by a gonparison iflfield with al control
conpound was added. Results on sogg representatjve
bwn i n Tabl e/ 1. 55 13 JANUARY 2004 %4Ble 1 Test cpnpound
canpl e No.) 80.10 50.12 {70. 18 80.35;99. 46 110.19 120. 04
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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150. 45 170. 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 Conp A Y%@ 3
JANUARY 2004 Ove MO, _,,,, I MO C N N Comparative C0npgﬁ£§ ﬁﬂ%ﬁg 0%
Conpar ati ve Conpound 2 Capability of Exploitation in Indusry The
phenyl pyri dazi ne conmpounds (1) and their salts, which pertain to the
present invention, have excBMeent inhibitory acti®iéy against
interleukin-1 J production, and are useful as nedhcines such as
preventives and th euticg fpr inmune tem di

di seases and ischeﬁ&%Pu PasSt 57 s

) 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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13 JANUARY 2004 CLAIMS: 1. A phenyl pyridazi ne conpound represented by the
followng formula (1): (1) R4 wherein R represents substi

unsubstituted phenyl or substituted or unsubstituted pyrid&f%ﬁg&B&RN'2004
represents | ower al koxy, |ower alkylthio, |ower alkylsulfnyl or |ower

al kyl sul fonyl, R3 represents hydrogen or |ower alkoxy, or R2 and R3 may be
fused t ogethalMbp form an al kyl enedi oxy group, R4 represents hydrogen,

hal ogen, cyano, carboxyl, substituted or unsubstituted |ower alkyl,
substituted or unsubstituted | ower al kenyl, substituted or unsubstituted

| ower al kyl t hip,a St ' b | lodiky/ fosslifal(py |
substituted or ﬁﬁ% %gﬁﬁ?tgéggeﬁgaggﬁgﬁé§]%ﬁ%@gﬁgﬁgﬁgubsﬁ?tuted(gr
unsubstituted | ower al kyl sul fonyl oxy, substituted or unsubstituted aryl,
substituted or unsubstituted aronatic hejerocycle, substituted or
unsubstituted phenoxy, substituted or uRSubstituted phenylthio, substituted
or unsubstituted phenyl sul finyl, substitut or unsubstituted
phenyl sul fonyl, substituted or unsubg ed pyridyl oxy, a substituted or
unsubsti tuted norpholino, substituted unsubsti tuted norpholinocarbonyl,

substituted or unsubstituted piperidi nhaogatbonyl, substituted or
unsubstituted 1-piperazinylcarbonyl or substituted_or unsubstituted am no,
and nisOorl, 58 13 JANUARY 2004 wig! & proviso tht when R is

4- met hoxyphenyl, R2 is nethoxy and R3ji s “hhydrogen, R4 can not be hydrogen
or hal ogen and with the proviso that k c "*ﬂé%ybe 4-

(met hyl sul fonyl ) phenyl or 4-(am nosul foggl)p |; or a salt thereof. 2.
The phenyl pyri dazi ne conpound or a salt|thereof of claiml, wherein R
represents Eyrj%%l or substituted or unBubstituted phenyl; )
wherein R’ represents substituted or unsubstituted phenyl or substituted or unsubstituted

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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R2 represents | ower al koxy, |ower alkylthio or |ower alkylsulfonyl; R3
represents hydrogen or |ower al koxy; or R2 and R3 may be fupeqnREERYSI00u4C
form an al kyl enedi oxy group; R4 represents hydrogen, hal ogen, cyano,
carboxyl, substituted or unsubstituted |ower alkyl, |ower alkenyl, |ower
al kyl thio, lower alkyl sulfonyl, |qwer alkyl sulfonyloxy, substituted or
unsubstitut ed amjth thapregisotthatavheaR undumesheyphenyl.d opmethoxrenéRosycl e,

substitute r ungubstituted .phenox substi t.uted or .unsubst it ut

Sheny! t hi o BhEHE 2y bt bR gRER S HeraBStomi PR B pRbA PR b b Efr o
unsubst i t uREHPIsRIESAVINPRASSA LR 813X hifREulf hddypt ed or unsubstituted am no;
and ni sOorg. gx,ith t@g %?gvi sg t hat \A?]}Ztr?ﬁl?lﬁri s 4-nmet hoxyphenyl, R2 is

met hoxy and R3 bpsa sdlyderegén, R4 can not be hydrogen or hal ogen and with the
proviso that R can not be 4- (nethylsulfonyl)phenyl or

4- (am nosul fonyl ) phenyl . 3. The phenyl pyri dazi ne conpound or a salt thereof

according to clai frlhl?he b gcoﬁﬁg@?ﬁrdrqys it IRredE MmN iAG IRy be

substituted by one o re menbers ected fromthe group consisting of
hal ogen, |ower &' keprgseatspyplelnyistbstiuted otypsubstitutdd ehglyenyl pyri dazi ne
conpound or a sakht thereof according to_any one of claips | to 3, wherein
R4 is hydrogen; %hé?%ﬁiﬁﬁfs(%%vg KOXYa o5k kY thig\pg fovgrialiylsuliepdh may  be

substituted by %Q?T&Ese rh?gfgtﬁg??‘éfﬁw%%l%%fd fromthe group consisting of
S u

hydr oxyl, carboxyl” and su Ituted or dubstituted ani nocarbonyl; | ower
al kenyl ; | ower atRyhtdhROmaylbeiesed adgettes td foanyah alkybasedioay kyopul f onyl oxy;
phenyl ; phenoxy, ,which may be substituted b% one qr .nore nenbers sel ected
fromthe group Rorereentsdydroganhalpgan, cygnmsaropxyly sbstiuted ospasubstitaise

phenyl thio [ ' : 13
JANUARY 20601\!%??{}@ oi‘g@kﬁﬁ?gﬁﬁfﬁﬁ?ﬂ“ﬁ%%ﬂ?@ﬁé?@?@gﬁ?{ﬂ?%&ﬁmmlé&
pi per azi nosatrshiansd or wisiiodtitured alyk sulsstiinged druirsdbdbiyutod eronratimbeterdepaler al kyl

groups; or am.no,, which may be substijuted. b ope. or re nbers.selected
fromthe gFTHUEGHS Wiy “33?5) PhAREYY.sh Reptuied atunsibafitelad ghenyiifiouBEtdH e o

B cor i . R B e B Ao L e
sel ect ed f sdmtitiie] gruspbstionted ahinogaret
nisQorl.
with the proviso that when R' is 4-methoxyphenyl, R? is methoxy and R? is
hydrogen, R* can not be hydrogen or halogen and with the proviso that R' can not be 4-

(methylsulfonyl)phenyl or 4-(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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, 4- bi s(4- met hoxyphenyl ) - 6- (phenoxy) pyri dazi ne,

- bi s(4- met hoxyphenyl ) -6- (2, 3- difl uorophenoxy) pyri dazin
, 4- bi s(4- met hoxyphenyl )-6-(2,5- difl uorophenoxy) pyri dazi n?,S JANUARY 2004
, 4- bi s(4- met hoxyphenyl )-6-(2, 6- difluorophenoxy) pyri dazi ne,

s(4- met hoxyphenyl) - 6- (3, 4- di fl uor ophenoxy) pyri dazi ne,
s(4-pm ing; mprrdolnaarhomyl; pifesasinmshdbanyy Whighinakydiene,

dytoxsyp amghol
4- et h | ) - 6- 3,4,5,6- t af |. .dazi.ne,
(- HEEHORPRGIRA I rairt Bk 5030 2roshF G BBTEITEH] BRbUF RISUIHE 5
s(4- gRd HOx¥RBGHbars Beléded ﬁ&hhﬁé(gx%ﬂg @Qﬁ‘s\ls)ti_?igrdf UR%drAfkeyl, substituted or
s(4- met hoxyphenyl ) - 6- (4- ni t rophénoXxy) pyri dazi ne,

- bi s( 4- netuhstityed ehyhy)l - Grd(Ragglanophenoxy) pyri dazi ne, 3, 4-bi s(4-
hoxyphenyl )-6- (3 -cyanophenoxy) pyri dazi ne, 6-(2,4-difluorophenoxy)-3
4- met hoxyphenyl ) -4-(4- pyridyl) pyridazine,

6- (2, 3-di fl uoroph = Bl l)es i ]

6- (2. 4-di f I uor oﬁhgﬁ%‘%@)’(@aﬁ% E‘%%‘%ﬂ@%|a)3?ﬁ3f%ﬂ§ﬁé|:%‘ﬁlkgg§&. ﬁeb,neé’-f (4-

met hoxy phediginis Btd £, vdhedeib tieqendoahd ixr mphdacsciccted-fine thel goywp chazistigy of3- (4-
met hyl t hi ophenyl ) - 6- phenyl t hi 0- 4- (4- phenyl t hi ophenyl )Ill)yri dazi ne,

4- (4-chl or g,ﬁﬂgF{ﬁfqletboxyphenyl)-é-(phenoxy)pyndazme, 3,4-bis(4-methoxyphenyl)-6-(2,3-

2,4-difl ) -14-. ' i i ne,
(2 o RS RA EL  hha pir see e
6- cyano- 3- {#horiphexoyamsmdhlind -pheny-petiosagiengl)-cafagh-sal t s thereof. 6. A
medi ci ne conprising, as an effective ingredient, the phenyl pyridazi ne

conpound ofifBomphenexyapyadazige t-Bistemethexyphengh®-Gf4-clains 1 to 5. 7. The

medi ci ne agepr.di ' 3 WM J ' i .CA S an agent for
preventi nggl(éaffr?llggdtp?g%w@g%g(géﬁgggﬁt@g%%ewﬁ‘ﬁqz;ht??’gn of interleukin-1 (3
pr oduct i ontetr@fludrophdiely \plytidaziwee; 6 Mebin@-mhethoxyphemyd)-6 \2\8/M4e3,6- sai d nedicine is
an agent for 60 13 JANUARY, 2004 preventing and treating a di sease sel ected
fromthe gPOUHINSSHRIESPINBY Rz A Sy SReHrBheRhEE 01 | ammat ory di sease,

i schem ¢ dj -0S ] il } he nedi ci ne accordin
![O claim ejfr&%"z‘?%}}eﬁﬁ?g?%%ﬁ%‘%’? %%‘E@Qﬁéég’g’fﬂh@?%?‘ 6’(%)-} eventing and treati gg
a di sease seihesyplenbky)pindazides3 drbds(dh-noaheiyphenyd)-6{4-nitephaioxg)pyridaind)ri ti s
and infla tqory colitis. 10, An inhjbitor against interleykin-1 J3
product i omcmf{?‘rlg?th@fypignyaw-é%w{opwoxww g 8,4 R4 BRESYRRFYS2 i ne
compound Of3 -@yaﬁ%ﬁen&%b?&&azﬂl%, @-l(f,h-rgf‘ﬁludrgp}ﬁemfxﬁfﬁe(ﬁitnethoxyphenyl)-4—(4-

pyridyl) pyridazine, 6-(2,3-difluorophenoxy)-3-(4-methoxyphenyl)-4-phenylpyridazine,

W W W W W WWWWwWww

”bbbhb%bhbbb
OCOOOOoOTOoOOoUTUTOO

3

1~

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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clains | to 5. 11. A pharnmceutical conposition conprising the

phenyl pyri dazi ne conmpound or a salt thereof as claimed in g APﬂ?AR*(ZOM
claims | to 5 as an effective ingredient and a pharnmacol ogica

acceptabl e carrier.. 12. Use of the phenyl pyridazine conpound (1) or the
salt thereof for manufaqture_ of a nedicine. 61 ABSTRACT OF THE DI SCLOSURE
Phenyl pyri @men@ng:md[tman@ad@pasﬁhmd fiilom thhgrdupl doosisting dfemmuina sfs!tem [err]

(wherein R1,. nts a substit t unsubstituted_phen
substitute 8? 2, Y S@ﬁlsepw WF 135, QT persisangd 1 ]@Hé‘Fméﬁ koxy gr oup,

a lower alkylthio group, a |ower alkylsufinyl group or a | ower
al kyl sul fonyl group; R3 represents a hydrogen atom or a |ower al koxy
group; and R4 r@prEsemidicize foedrdigeto cdimn, wheseis sHd tictlicineds ah kydnt @rroup) ,

are provided having excellent inhibitory activity agalnst i nter] eukin-10
product i on PreyaUng AR RALNG 2 GIfEaCSEIAERE ROTONC BFRAPEAPR BHEsH Tareiises caused

by stimul a%%{ﬁﬁtl?%dlﬂh%n@ﬁfb@ Porttis. productl on, such as i mune system

di seases, anmatory di seases, and i schem ¢ di seases.

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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-Phenylpyridazine compounds represented by the following formula (I):

(D

- (wherein R1 represents a substituted or unsubstituted phenyl or a a substituted or
unsubstituted pyridyl; R2 represents a lower alkoxy group, a Iower alkylthio group, a
lower alkylsufinyl group or a lower alkylsulfonyl group; R3 represents a hydrogen atom
or a lower alkoxy group; and R4 represents a hydrogen atom or a substituted alkyl group),
are provided having excellent inhibitory activity against interleukin-1B production, and
useful in the treatment of prevention of discases caused by stimulation of interleukin-1p
production, such as immune system diseases, inﬂammatofy diseases, and ischemic

diseases.
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