1 DESCRI PTI ON ANTI PLATELET AGENT AND PROCESS FOR
PRODUCI NG THE SAME Technical Field [0001] This
invention relates to a pyrazole derivative which is
useful as a platelet aggrégation inhibitor, and its
producti on nethod. Background Art [0002] Platelets
play an inportant role of aggregating and form ng
thronbus to stop the bl eeding when a bl ood vessel is
damaged. On the ot heggrdanhTdat el ets aggregate to
formthronbus and enbolus in the part of the bl ood
MesselATISre Aaser | avD erristied | toR | SrReUGgeT THE SAME
constricted. The thronmbus and enbol us fornmed wll
cause i schem c diseases such as nyocardi a
infarction, angina pectoris, ischemc cerebro

Technid&s@ilard di sorder, and peri pheral vascul ar disorder.
I'n view of such situation, platelet aggregation
ool t ors have been used for preventing and treating
i schem ¢ di seases. Anbng such platelet aggregation
Tihifs bhtensiohaove ldoses aspa hyradvaslhdemivsedveorhich disguseful

- time, and its effect has been proved by APT

as a plaawligi aogrstgatdical iisths'oi tEal,| @lyst dttisomy ofvicdti omagiethod.
conducted netaanal ysis of a plurality of «clinica
trials in which aspirin was adm nistered to 100, 000
patients (see Non-Patent Docunment 1). Aspirin,

Backgrdgineveit is known to induce the so called "aspirin
ulcer", a side effect inducing gastrointestina

ing. This side effect

Platelets play an important role of aggregating and forming
thrombus to stop the bleeding when a blood vessel is damaged. On the
other hand, platelets aggregate to form thrombus and embolus in the
part of the blood vessel where vascular endothelium is damaged or
constricted. The thrombus and embolus formed will cause ischemic
diseases such as myocardial infarction, angina pectoris, ischemic
qerebro'vascular"disorder, and peripheral vascular disorder. 1In view
of such situation, platelet aggregation inhibitors have been used for
preventing and treating ischemic diseases. Among such platelet
aggregation inhibitors, low dose aspirin has been used for a long time,
and its effect has been proved by APT (Antiplatelet Trialists’
Collaboration) which has conducted metaanalysis of a plurality of
clinical trials in which aspirin was administered to 100,000 patients
(see Non-Patent Document 1).

Aspirin,however,isknowntoinducethesocélled“aspirinulcer”,

a side effect inducing gastrointestinal bleeding. This side effect



2 occurs at a rate of 1 per 100 patients independent
of the anmpbunt adm nistered (see Non-Patent Docunent
2). [0003] The platelet a%gregation i nhibitory action
of aspirin is known to be<based on the suppression

of cycl ooxygenase. Two cycl ooxygenases, nanely,

cycl ooxygenase-1 (COX-1) and cycl ooxygenase-2 (COX-2)
are known, and aspirin selectively and irreversibly

occurs IdtidDidss COF 1 @era 1d0WaAASA O iSdRReesnithe fpltatelaaiount
aggregation. However, this inhibition of COX-1 is

adminiAles@@ Grusadroratthe tagpidunent oer. (see Non- Pat ent
Docunents 3 and 4)0 [0004] As described above, while
[@3in is useful -as a platelet aggregation
inhibitor, it is associated with the side effect of
Tgas bl ak bl est & gt eglysf omcitritoib idaused chby onhef GE¢Arin is known
inhibitory action which is the mechani sm enabling the

to be baaepl an hhé wuppirers.s 1Aocof dvrgbpxyganpkat el Bro ayglegavbenases,
inhibitor free fromthe COX-1 inhibitory action is

name ly highi yoaesiaredse {10008]X - Norsste i daloxaana e ant¥ord) are
drugs are known to exhibit anti-inflammtory action

known, [ndselsedtiivesphRchbivedl ohdCOxeVerpelerinhidypfes COX-1 at a
sel ective COX-2 inhibitors are known to i nduce side. .

low dos flertsnnT e ardioRistid kot SadraHadsi el | Hoyever, this

t hr onbosi s _(Non-Patent Docunents 5 .t .
inhibitionofCOX—Jisalsoacmusefort easpirgnzhcéé%ggiNon—Patent

Documents 3 and 4),

[0004]

As described above, while aspirin is useful as a platelet
aggregation inhibitor, it is associated.with the side effect of
gastrointesfinal dysfunction caused by the COX-1 inhibitory action
which is the mechanism enabling the aspirin function. Accordingly,
aplateletaggregationinhibitorfreefrmntheCOX—linhibitoryaction
is highly desired.

[0005]

Nonsteroidal anti-inflammatory drugs are known to exhibit
anti—inflammatory action by selective inhibition of COX-2. However,
some selective COX-2 inhibitors are known to indgce side effects in
cardiovascular system as well as thrombosis (Non-Patent Documents 5
to 7).

[0006]

Pyrazole derivatives known tohave antithrombotic action include
Compound (A) (see Patent Document 1 and Non-Patent Document 8) and

Compound (B) (see Patent Document 2). However, inhibitory action for



Pyrazol e derivatives known to have antithronbotic
action include Conpound (A) (see Patent Docunent 1
and Non-Patent Docunent 8) and Conpound (B) (see
Pat ent Docunment 2). HowevepB, inhibitory action for 3
the col | agen-i nduced pl atel et aggregati on of these
conpounds is not strong conpared to the COX

i nhibitory action of these conpounds, and these

the coltafgpaundauakrg @§§@§léﬁ3ﬂgd&é{?@ﬁ$ﬁ§ﬂf'ﬂHﬁéeDEompopnds is not
devel oping a side effect like that of the aspirin.

strong EBRPZ}ed|EhetRe Hox0inBifiMBOyFadt Gbirn f ENNeNcale®unfs, and
H2ZNO2S (A) (B) [0008] Patent Docunent 1. Japanese

these cBapenhddoar@565d3i Radenti thoaunegh 2isk ifedratilopdng a side
Pat ent Publication W97/29774 Non- Pat ent Docunent 1:
effect BMke vobt 3@8theage»idinl06, 1994 Non- Patent Docunent
2: BMJ, vol. 321, pages 1183-1187, 2000 Non-Patent
[DOcTrent 3: Neurol ogy, vol. 57, Suppl.2, pages SS-S7,
2001
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‘Non—Patent Document 2: BMJ, vol. 321, pages 1183-1187, 2000

Non—Patent,DocumentIB:Neurology,vol. 57, Suppl.2, pages S5-87,
2001

Non-Patent Document 4: Drugs Today, vol. 35, pages 251-265, 1999

Non-Patent Document 5: N.Eng.J.Med. vol. 343, pages 1520-1528,
2000

Non-Patent Document 6: JAMA vol. 286, pages 954-959, 2001

Non—PatentDoCument7:ArthritisRheum.vol.43,pagesl891—1896,

2000



Non- Pat ent Docunent 4: Drugs Today, vol. 35, pages
251- 265, 1999 Non-Patent Docunent 5: N. Eng.J. Med.
vol . 343, pages 1520-1528, 2000 Non- Patent Docunent
6: JAMA vol . 286, pages 954-959, 2001 Non-Patent
Docunent 7: Arthritis Rheum vol. 43, pages 1891-1896,
2000 4 Non-Patent Docunent 8:Chem PharmBull. ,vol.
45, pages987-995, 1997 Disclosure of the Invention
nEROBLEER: (R el v ednBi . bRErhuaNLL ool 0009bades 987-995,
obj ect of the present invention is to provide a
1997 conpound having a strong action of suppressing the
platel et aggregation as well as excellent physica
properties, safety, and oral absorbability. Another
obj ect of the present invention is to provide a nethod
Disclosh®e o' efdCiTRgepyebnconpound. Means for Solving the
Probtems  [00I0] The inventors of the present
ProblemsN¥8NbicOBoha¢e pRdehanIaxtandove study to find such a
plrateret aggregation inhibitor, and found that
[paobijcul ar salts of pyrazole derivatives exhibit
strong action of inhibiting the platelet aggregation
AW sttt bitithi piage COXnivamd 100X £ o rirel sl h GimcaIet having
aggregation inhibitors have excellent properties for
a strong arig onnclfudiupgrkisghngr sheabdsikbabicl pggrgagtion as well as

stability. The present
excellent physical properties, safety, and oral absorbability.

Another object of the present invention is to provide a method for

producing such compound.

Means for Solving the Problems

[0010]

The inventors of the present invention have made an extensive
study to find such a platelet aggregation inhibitor, and found that
particular salts of pyrazole derivatives exhibit strong action of
inhibitingtheplateletaggfegationwithoutinhibitingCOX—landCOX—Z,
and such platelet aggregation inhibitors have excellent properties>
for%adrugincludinghighoralabsorbabilityandstability. The present
invention has been achieved on the basis of such finding.

[0011]

The present invention provides hydrogen chloride salt
(hereinafter referred to as Compound (1b)) of |
[1—(6—methoxypyridazine—3—yl)—5—(pyridine—Z—yl)—1H—pyrazole
3—yl](4—methylpiperazine—l—yl)methanonerepresentedkn/formula(Ia):

[0012]



i nvention has been achi eved on the basis of such
finding. [0011] The present invention provides
hydrogen chloride salt (hereinafter referred to as
Conpound (1 b)) of 5
[ 1- (6- et hoxypyri dazi ne-3-yl)-5-(pyridi ne-2-yl)-1H pyr
azole 3-yl](4-nethylpiperazine-1-yl)nethanone
represented by fornula (la) [0012] 5 [Chem 2] N \
[Chem./Z; NCH 3 MOWN NI O0a) NN O [0013] (hereinafter
referred to as Conmpound (la)) , and L- tartaric acid
salt (hereinafter referred to as Conpound (lc)) of
Compound (la). The present invention also provides a
nmet hod produci ng such conpounds. The present
i nventA on \al so provi des pharnmaceutical conpositions
cont aiNai ng/ such conpoundgiand a phar maceutical |y
accept & carrier. Wé present invention also

provi des icame i\%sr preventing and/or treating an
[ ' nt '
. Th

IS c disease c ¥ni ng such conpound as its
ef/ect' Neo e preggpt invention also

vi des meflhods\\f or preventing and/or treating an

c disease by adm nistering an effective anounts

[0013]
(hereinafter referred to as Compound (la)), and L- tartaric acid salt
(hereinafter referred to as Compound (1c)) of Compound (1la).

The present invention also provides a method of producing such
compounds.

Thepresentinventionalsoprovidespharmaceuticalcompositions
containing such compound and a pharmaceutically acceptable carrier.

The present invention also provides medicaments for preventing
and/or treating an ischemic disease containing such compound as its
effective component.

Thepresentinventionalsoprovidesmethodsforpreventingand/or
treating an ischemic disease by administering an effective amounts
of such compound.

The present invention also provides use of such compounds in

producing medicaments.

Effects of the Invention

[0014]



of such conpound. The present invention also provides
use of such conpounds in produci ng nedi canents.
Ef fects of the Invention [0019] 6 Conpounds (Ib) and
(I'c) of the present inventéon are capable of
suppressing the platelet aggregation w thout
inhibiting COX-1 and COX-2. Conpounds (lIb) and (Ic)
al so have the action of inhibiting thronbogenesis,
C C}%&\I%Q’Sfﬂg) stabi [1dy.cfanthgqnt oiral iabsoerdiabi lane capable
Accordingly, Conpounds (Ib) and (lc) of the present
of suppféy.ﬁ'mrg Qﬂg%?a’e‘é@é@'agcjfb eVEentiingoandiahibl eahipngOX-1 and
i schem ¢ diseases caused by thrombus and embol us such
cox-2. aSonPagidi @lp)i Hrad cti©On,a g peatteordcst i(@hragnii;mhibiting
st abl e angi na, unstable angina, etc.), ischemc
thrombo?gﬁgggg;V@. | ey staccisdenti 1(itaygnanenyods otvemi alatadAdilty.
TIA), cerebral infarction, etc.), dysfunction of
Accordiﬁgnwfm@h@iou@rdserms andcd)so dnhafdrersarepi acenthen gire yseful
bl'ood vessel with an artificial blood vessel,
in prevegeldgi andpyrt breabisg agteent hedi neesventawpedfby thrombus

coronary artery (coronary artery bypass graft (Cl(I%
and embSUngesych per outcarenlis It iafsinewingl, eppéparyectoris (chronic
angkoplasty (PTCA), stent indwelling, etc.), diabetic
stable megiinepatihgtahdenephiopat BYC-and1S68EMESi 6RTEPEEF Vascular
~ replacenent of a cardiac valve with an artificial,
acc1demﬂﬂtﬁ%ﬂﬁlﬁﬁﬂV§9h€@ﬁ§@$ﬁﬁ§¥qqﬁAkﬂﬁef?éfa s ﬁ%%%%n?tc°)’

invention are also useful in preventing_and/
dySfUHQﬂm@@tpﬁgpﬁﬁ#6ﬁ6&§1aﬁ6t§ﬁﬁﬁﬁus°§§§H§F8Pegfgffhgéplacement of

vascul ar operati ' i
a.bloodaﬁ@sq%kvmﬁ: an %%Q%%Hﬁﬁ%{?ﬁ%§£§%§g%?g;Q%gﬂﬁkgﬁgégétggrombus
aftertﬂggﬁgggggn%g%n%%§80%8%2%&Sf%ery(coronaryarterybypassgraft
(CAGB)surgery,percutaneoustransluminalcoronaryangioplasty(PTCA),
stent indwelling, etc.), diabetic retinopathy and nephropathy, and
occlusionafterreplacemehtofacardiacvalvewithanartificialcardiac
valve. Compounds(1b)and(1c)ofthepresentinventionarealsouseful
in preventing and/or treating thrombus and embolus associated with
vascular operations, extracorporeal blood circulation, and the like.
Compounds (1b) and (1lc) of the present invention are also useful in

improving ischemic symptoms such as ulcer, pain, cold sensation

associated with chronic artery occlusive disease.

Brief Description of the Drawings

[0015]
FIG.1showstheresultsofX—raydiffraction(FIG.lA)andthermal

analysis (TG/DTA) (FIG. 1B) for anhydride of Compound (1b) .



i nproving i schem c synptons such as ulcer, pain, cold
sensation associated with chronic artery occl usive
di sease. Brief Description of the Drawi ngs [0015]
FIG 1 shows the results of X-ray diffraction (FIG
1A) and thermal analysis (TG DTA) (FIG 1B) for
anhydri de of Conpound (lb). 7 FIG 2 shows the
results of X-ray diffraction (FIG 2A) and thernal
F?ﬁa'zyéiéﬂé TGL DEAL 165! &3 x2B) yfaarr rdishytdicat €F 6 . Caipodrithermal
b). FIG 3 shows the results of X-ray diffraction
analysibFl(®c/BMh) andithepnnl foanaliystisatEGODTAPnOBLGA 3Bp) f or
anhydri de of Conmpound (lc). FIG 4 shows noisture
FaBs of § b 98+ BBG- RS0 § BA rbehE\ foradtaron GBh@oaAY afide)hermal
(FIG 4A), Conmpound (I b) (FIG 4B), and Conpound (I c)
analysi6Fl(8c/#Eh) RIEFGG.53shows rpbahegldet daggifeatpomnidn (PRP- of
a guinea pig which was induced by collagen 1 hour
ratiten bhewer abiadoiai sbearpbnoof atonpeandetiph)beBeeior for
Mode for Carrying Qut the Invention [0016] The
Compoun@oﬂméundEIGLa§A)(I@Qmp@wmﬁ((hb)oﬂﬂﬂhe4§ﬁeséﬁﬁ Compound (1c)
invention (respectively represented by formulae (la),
(FIG. 4Chb), and (1c)) can be produced by the production
procedures as described bel ow [QOl?L [ Chem 3;; . hich
FIPr.odushpon §&@ﬁgﬁﬁﬁ5§ggregatlon in PRP ¢of a guinea plig whilc

wasinducedknzcollagenZLhouraftertjuaoraladministrationcﬁfCompound

(1b) .

Best Mode for Carrying Out the Invention

[001le6]

The Compounds (la), (1b), and (lc) of the present invention
(respectively represented by formulae (Ia), (Ib), and (Ic)) can be
produced by the production procedures as described below.

[0017]

[Chem. 3]

[Production Procedures]
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[0018]
TheseproductionproceduresarehereinafterdescribedinfUrther
detail.

Acetylpyridine (AP) and dimethyl oxalate (DMO) may be treated
in alcohol (methanol or ethanol) in the presence of sodium alkoxide
(sodium methoxide or'sodium ethoxide) to obtain methyl
2,4—dio$o—4—(2—pyridinyl)butanoate (MDP). Reaction temperature is
preferably in the range of -10 to 100°C. AP and DMO used may be a
commerciallyavailableorcanbeproducedbycommonknowledgeoforganic
chemistry.

[0019]



(Ia NNO (1€ [0018] These production procedures
are hereinafter described in further detail.

Acetyl pyridine (AP) and dinethyl oxalate (DMO) nmay be

treated in alcohol (nethabol or ethanol) in the

presence of sodi um al koxide (sodi um nethoxide or

sodi um et hoxi de) to obtain nethyl 2, 4-dioxo-4-

(2-pyridinyl) butanoate (MDP). Reaction tenperature is
NB&%fe%ﬁbgﬁuiGaEQﬁtrgﬂgﬁanof]éLéKlé%BM%—Hyaﬁﬁﬂidaﬁgridazine

used nay be a commercially available or can be

(CHP), %g%g)]“e%g By Sosmph: Knewhaage rohy@f géinl 6r i € henics ay. be added

Next, “an equi val ent anmount of

to MDP 131 RBkBEARE- by drazZi Repydrdazins &GHP)he rand remayape heated
adequat e anmount of hydrochloric acid may be added to

under r¥PPukntBebhangteahetnom tlenpgeratorer-3and the m xture
may be heated wunder reflux to produce nethyl

pyridazln&?jCBLQQOp§r@Mﬁh9aZFmﬁkbyfﬁzoﬁérﬁychdbnyy}ate (CMP). The
-1 H pyrazol e- 3-car boxyl ate (CWP) The
3-chlord—Ghhgue=61ihygyaziiaapyri dazdneaysee raghbe ei thepezcially
commercially obtainable or can be produced by
obtainabeacbirngadi bkl propyciedakiyne eaictthnohygd ch2 Preryr 1dpsingr with

'nethods: [0020] Alternatively, after adding the

hydraz1@@uwmab&mulamomﬁth@ﬁscHP at room tenperature to MDP
i n nmethanol, an adequate anount of acid may be added

[0020]

Alternatively, after adding the equivalent amount of CHP at room
temperature to MDP in methanol, an adequate amount of acid may be added
and the mixture may be heated under reflux. The reaction solution
may be cooled to about 40°C to 60°C, and sodium methoxide, and then,
a base may be added to produce
1-(6—methoxy—3—pyridazinyl)-5—(2—pyridinyl)—1H—pyrazole—3—carboxy
lic acid (MCP) represented by formula (II). Examples of the acid added
include hydrochloric acid and methanesulfonic acid, and the acid is
preferably hydrochloric acid. Sodium hydroxide can be used as the
base. This procedure is capable of producing MCP at a high yield since
purification of an intermediate such as CMP is unnecessary.

[0021]

CMP can be produced into MCP in one step and at a high yield
by adding sodium methoxide and a base sequentially. The base used
ispreferably sodiumhydroxide. The reactiontemperature ispreferably

in the range of -20 to 100°C, and especially preferably -5 to 50°C.

MCP can be crystallized by adding hydrochloric acid to the reaction



and the m xture nay be heated under reflux. The
reaction solution may be cooled to about 40C to 60C,
and sodi um net hoxi de, and then, a base nay be added
to produce 1- (6-nethoxy-30pyridazinyl) -5-
(2-pyridinyl) -1H pyrazole-3-carboxy Ilic acid (MCP)
represented by fornula (11) . Exanples of the acid
add;d i ncl ude hydrochloric acid and methanesul fonic
. acid, acid, 4 ; I ﬂggyéygﬂ [ ik j
SOlutlo%o%lu%?ﬁ%d%%%?det@3ﬁ§ﬁg23§%§ﬁg?i¥he base}%4ﬁ%§ﬁﬁdied "
methanoE[ocedure i s capabl e of producing MCP at a high yield
Since purification of an intermediate such as CVP is
[yppegessary. [0021] CWP can be produced into MCP in
one step and at a high yield by adding sodium
NBEE hoxd fle; aady anbeagl peguentiakl ¥re Thénbaseedsed prsduce
preferably sodi um hydroxi de. The reaction tenperature
Compounﬁs(@ﬁ?fSEath) bR the paagenef in28ntood00C, and
especially preferably -5 to 50C. MCP can be
TERYSEShEEA St bynaddhnge hydeonpl bshed doy dthe mérghod commonly
reaction 10 solution in this step. This reaction is
used inPfeéesail e onditesti s n Exempdncly. pED028E sKekbesippnethods
and N-net hyl pi perazi ne are condensed to produce
includeCanpdendethali, orcibbyhdbrife peebedt #avenzhbrdripe gnethod,
condensati on can be acconplished by the nethod
DCC (dicymipheyylusedodd ittisiepe peithedsy Achégies eSEREnPrAYd
_ peptide synthesis nmethods include azide nethod
carbonyBiidriide maeHut hodi GCEARPBE de HEHHo PeBaE 1320

(di cycl ohexyl carbodi i m de t hod [
a methoﬁg{q%tg wateBJ/:—soluble carbc)ad:?‘lemyge,’ aarll%t gvrr?efe&t)(?rusing diethyl

IIgethod,

cyanophosphate, and these methods are described in Bodanszky, M.,
Klausner, Y.S., and Ondetti, M.A. “Peptide Synthesis” (A |
Wiley-Interscience publication, New York, 1976); Pettit, G.R.,
“gynthetic Peptides” (Elsevier Scientific Publication Company, New
York, 1976); and Japanese Society of Chemistry ed., “Lectures on
Experimental Chemistry, 4th edition, vol. 22, Organic Synthesis IV”
(Maruzen Publishing, 1992), and the like. The additive is preferably
1—hydroxybenzotriazolmonohydrate,andthepreferablecondensingagent
is 1—ethyl—3—(B—dimethylaminopropyl)carbodiimide or
dicyclohexylcarbodiimide. In other words, the preferred are the
‘combination of an additive and
1—ethyl—3—(3—dimethylaminopropyl)carbodiimide and a combination of
anadditiveanddicyclohexylcarbodiimide,forexamplethecxmmination
of 1-hydroxybenzotriazol monohydrate and
1—ethyl—3—(3—dimethylaminopropyl)carbodiimideeﬂuithecombinationof

1-hydroxybenzotriazol monohydrate and dicyclohexylcarbodiimide.



car bonyl di i m dazol e net hod, DCC/ HOBT

(1- hydr oxybenzotriazol) nmethod, a nethod using

wat er - sol ubl e carbodii m de, and a method usi ng di et hyl
cyanophosphate, and theselhet hods are described in

?odanszky, M, Kl ausner, Y.S., and Ondetti, MA.
Pepti de Synthesis" (A Wley-Interscience publication

New York, 1976); Pettit, GR, "Synthetic Peptides" ’

Varlousgg&§§¥t§ﬁa§®éﬁﬁééhﬁtﬂd@ddﬁﬂényh&ﬁmpamyjekbmplabyBPlvents
); and Japanese Society of Chem stry ed

include ﬁé%ﬂéﬂé¥5(Ekhiﬁﬁﬁflﬂ§6@fdp&ﬁmﬂnSﬁxwhdxmétkﬂmﬁqnmamlde,

vol . 22, ‘Organic Synthesis IV (Maruzen Publi shing,
pyrldlnéggghxnﬁﬂﬂnhhembm%@leEEECBMdridae i et palefdrablisan, dioxane,

hydr oxybenzotri azol nonohydrate, and the pref erable

acetonlﬁﬂﬂﬂ@ﬁSWQgeﬁge@ﬁd Extures of such solvents. When the

1-et hyl - 3- (3-di met hyl am nopropyl ) car bodi i m de or
combina@iéycbohexyyeackodenmbeiatnl onpeehwdrase ap@

preferred are the conbination of an additive and

1- ethy143ekByﬁiﬁetbﬁldmmnbpybanih@@rbp?p}méggbbalQ§ﬁqkeghﬁjgflvent
conbi nati on of an additive and

is prefeiayty ofexet-carioe b e tHEro lox &R yhﬁﬁet]a%n%@?%ﬂao‘i%on of
of 1-hydroxybenzotriazol nonohydrate_a g
1- hydroggﬁgnnefhyﬁaﬁgnmﬁﬁﬁbgﬁfaEﬁrBﬁélQHFHE aﬁaxyhsar bafimide is
i nation o ydr oxybenzot r.i h
e R RN oud PR e e 2EU TS
used in i s condensati on, d
ie pretenchite et hendf Ce RBHOROTE Jops Epapbry 10 Y8mSdc.  The
i met or mam_de
N- methy%@ﬂp&péﬁénghp&@ddgwy&g>ra%;l %Fg%ahgrgigﬁgbble or can be

produce@h &pghtrllgggga%ﬁrbl%ggdgﬁﬁtg@?érQBC§QCBrSQiM§D&§ methods.

I"nati on o roxybenzotriazo
BR2CE G et hyl ami nopr & i de
propyl ) carbodiimde is used, the
d%ﬂﬁeﬂﬁa (1b) can be produced as crystals when concentrated
hydrochloric acid is also present in the step of the condensation.
In this reaction, Compound (lb) can be obtained at a high yield since
purification of Compound (la) is not necessary.

[0024]

Compound (1lb) can also be produced by treating Compound (la)
with hydrochloric acid. 1In this case, however, crystals of Compound
(la) adapted for salt formation should be produced, and the production
of Compound (la) adapted for salt formation requires a treatment as
slurry using an organic solvent such as hexane which is not suitable
for use in producing a medicament.

[0025]

Hexaneis;asolventclassifiedj11Class22(solventswhoseresidue

in medicaments should be limited) in the ICH guideline, and a very



Is preferably water-containing ethanol, and when the
conbi nation of 1-hydroxybenzotriazol nonohydrate and
di cycl ohexyl carbodiim de is used, the sol vent
i spreferabl yacetonitrile. Tkhe reaction tenperature
is. preferably -20 to 50C, and nore preferably -10 to
30C. The N-nethyl pi perazi ne used nay be a
commercially available or can be produced by the
. t hod di.sc N RGeS SO mSb bk &n FREBOGSIvent. On
strict {%ﬁéﬁﬁk%%ﬁ%%ﬁﬁggFFbyEggﬁébe p?gdﬁggd as crystals when
raf . ke obSoal e psesedtit iimstdrecion,
the Oth§?2%£§§'?nggﬁaﬁgﬁgggkgﬁb% %ﬁkthis react?%n, Conpound
the prodidc®h ctAhPEe @Riaped stk g duidhy iy ekdngiditenol, isopropanol,
purification of Conpound (la) is not necessary. [0024]
or otheoimomg 4 14 caar sabspsbevonoduceth Dy wereabkhgity and lower
Compound (1a) wth hydrochloric acid. In this case,
risk toNAWRYEr hetll¥ st ahssef ueapetndp thapoadappeditorliaied) .
formation should be produced, and the production of
Accordi@8Mpoundmpbahdadaph edhfieh saht bkopratioadreguhees wsing the
treatment as slurry using an organic solvent such as
solventhexaneawhi ch iiss qudteswiatlablbd e fosr ansecith ver phaemagentical
medi canent. [0025] Hexane is a solvent classified in
ingredi€hass 2 (solvents whose residue in nedicanments should
be limted) in the ICH guideline, and a very 12
[9DRI6Gt concentration |imt of 290 ppmis inposed on
this solvent. On the other hand, in the case of the .
Crwphotidof Lbheopr e R 3Rt iBIENt {9 %&&Eﬁ gRogaRosture
be acconplished solely by u3|n%eﬁﬁhanol '3%&59&%%@t

absorption and desorption behavior as as goéo

y in all
of water, First solution of Japanese Pharmacopoeia (JP1 solution),
andSecondsolutionofJapanesePharmacopoeia(JPZSolution). Compound
(1b) of the present invention also showed strong suppression of
aggregation in human andbguinea pig platelets. Compound (1b) also
exhibited favorable oral absorbability, and it showed remarkable
suppression of thrombogenesis in the thrombus model induced by iron
chloride. Compound (1b) also showed no safety problems.

[0027]

Compound (la) can also be produced by treating Compound (1Db)
with sodium hydroxide. Accordingly, Compound (1b) is also useful as
an intermediate for producing Compound (la).

[0028]

Compound (lc) can be produced by dissolving Compound (la) in
ethanol and reacting with L-tartaric acid.

[0029]



or other solvents of Class 3 (solvents with | ower
toxicity and lower risk to human health whose used of
up to 5000 ppmis allowed). Accordingly, Conpound
(I'b) which can be produced3w t hout using the solvent
of Class 2 is quite valuable as an active

phar maceutical ingredient. [0026] Conpound (I|b) of
the present invention exhibits good noisture

C&xggfcmrﬁi (90 )and (dRSerREEAR DeRavt Don a®ewehbt asxigidmict crystal
S

ubrlity in all ~of water, First solution of .
polymorgiRPanessd R iBeoRQeE ] b4 PhoiGitulrieas or@nicbrSengagsorption
sol ution of Japanese Pharnmacopoei a (JP2sol ution) .
behavioPoMburd QL cof i Ehel P& eseyily mednidlenial sbl showeder, JP1
strong suppression of aggregation in human and gui nea

solutioRi Gkt atrel edcsutGamound chbyedl so ceaxhybiiredfesioralfieem at
oral absorbability, and it showed renarkabl e

di f fereSUPREASSLON. ofcdipanbbgengsivas mlise etimemsdy wodgdile under
i nduced by iron chloride. Conpound (lb) also showed

wet heat0dsgflesyt praofl basm {0027)at Conpodedoranséan apepoped (1c)
produced by treating Conpound (lb) wth sodium ,

of the piyskoxideenBAtooridi mgdlyly Coapoiingd@smn pstarsPhpggrneutical
as an internediate for producing Conpound éla%.,

ingredipf028hrtConpanhs LhcyiednobelpfoBlEedChy BFSBRBFUiAY:
Compound (la) in ethanol and reacting with L-tartaric
(8eBA) [0029] 13 Conpound (1c) of the present

i nvention does not exhibit crystal :
The present invention also re{Xtes to a method for producing

a compound (MCP) represented by formula (II):
[0031]

[Chem. 5]

[0032]
at a high yield by réacting'the compound (CMP) represented by formula

(ITI):



pol ynor phism and it shows excellent noisture
absorption and desorption behavior. Conpound (ic) is
also highly soluble in all of water, JP1 solution,
and JP2 sol ution, and showdd no change in crystal form
at different humdity. Conmpound (lc) was al so
extrenely stable under wet heat, dry heat, and beam
irradi ati on. Accordingly, Conmpound (1c) of the
[@%§§Fnt invention is highly qualified as an active
pharmaceutical ingredient particularly in viewof its
[Chem. @rysical properties. [0030] The present invention
also relates to a nethod for producing a conpound
(MCP) resented by formula (11): [0031] [Chem 5] N
H 0 N (()) O [0032] at a high yield by
r eact ng/the conpound (CWP) represented by formnul a
(III)“ 1 [0033] [Chem 4] N / NNNOw (IIl) dC

ﬂN
Ci N

N§

[0034]
with sodium methoxide in methanol, and treating the reaction mixture
with sodium hydroxide.

[0035]

This method is capable of producing MCP from CMP in one step
and at a high yield with no need of purifying methyl
1—(6—methoxy—3—pyridazinyl)—5—(Z—pyridyl)pyrazole—B—carboxylate
(MMP) . The yield of the MCP from CMP was not sufficient When MCP was
produced by treating CMP with sodium methoxide-methanol solution,
isolating MMP, and treating MMP with a base. The method of the present
invention is capable of producing MCP in 97% yield.

[0036]

The present invention also relates to a method for producing
a compound represented by formula (I1):

| [0037]

[Chem. 6]



NON O [0034] wi th sodi um net hoxi de in nmethanol, and

treating the reaction mxture wth sodi um hydroxi de.
[0035] This nmethod is capabl e of producing MCP from

CWP in one step and at alhigh yield with no need of
purifying mnethyl

1- (6-met hoxy- 3- pyridazinyl)-5-(2-pyridyl)pyrazol e-3-ca

rboxylate (MW) . The yield of the MCP from CMP was

fficient when MCP was produced by treating CWP

i'ym net hoxi de- net hanol sol ution, isolating

/ reating MMP with a base. The nethod of the

{J nvention is capable of producing MCP in 97%

36] The present invention also relates to a
prioducigpg a conpound represented by

3717 [Chem 6] 15 NOH \ (I 1) MO

MeO N g [00 mprisinffldhe steps of reacting a

cofbound represebted by formula (1V):

[0038]

comprising the steps of reacting a compound represented by formula

(IV):

[Chem. 7]

B i

i oe  (TV)
0 0
[0039]

with 3-chloro-6-hydrazinopyridazine in methanol in the presence of
concentrated hydrochloric acid or in the presence of methanesulfonic
acid, adding sodium methoxide, and treating the reaction mixture with
sodium hydroxide.

This method can produce MCP at a high yield since this method
is capable of producing MCP from MDP with no need of purifying the
intermediates such as CMP.

[0040]

The present invention also provides a method for producing a
compound represented by formula (Ic):

[0041]

[Chem. 8]



[Chem 7] O\~ OW (I V) 0 0 [0039] wth

3-chl or o- 6- hydrazi nopyri dazine in nethanol in the
presence of concentrated hydrochloric acid or in the
presence of nethanesul fonil®é acid, adding sodi um

nmet hoxi de, and treating the reaction mxture with
sodi um hydr oxi de. This nethod can produce MCP at a
high yield since this nethod ‘is capable of producing
MCP from MDP with no need of purifying the

iates such as CVMP. [0040] The present

al so prOV|des a nethod for producing a

conp represe ted'by formula (lc): [0041] [Chem
8] 1 /GB/(K‘MN MeO NON Lt #@wcamdo
[ 2] [ '45%)>he steps of reacti
r/epreseh mula (1]): . [0043]
MeO N - —tartaric acid
N= 0

[0042]

comprising the steps of reacting MCP represented by formula (II):
[0043]

[Chem. 9]

NN
Meoﬂ ~ an

[0044]
[0045]

with N-methylpiperazine in acetonitrile in the presence of
1-hydroxybenzotriazol monohydrate and
1—ethyl—3—(3—dimethylaminopropyl)carbodiimideix)producezacompound
represented by formula (Ia):

[Chem. 10]



[Chem 9] NN OH MO/ N (I 1) NONO [0044] [0045]
W th N-nethyl pi perazine in acetonitrile in the
presence of 1-hydroxybenzotri azol nonohydrate and

1- et hyl - 3-(3-di met hyl am nopr opyl ) carbodiimde to
produce a conpound represented by formula (la):
[Chem 10] 17 N NCH3 ~~"N~N NJ 0a) MO-N ~N O
[0046] and followed by reacting this conpound with
L-tartaric acid. [0047] The present .invention also

[ a method for producing a conpound
reprgsentyed by fornula %Ib): [Chem 11] g' N N~CH3 Nom
N 0 HCl N/03

(1a)

[0046]

and followed by reacting this compound with L-tartaric acid.

[0047]

The present invention also provides a method for producing a
compound represented by formula (Ib):

[Chem. 11]

(Ib)
- HC|

MeO
comprising the steps of reacting a compound represented by formula
(II):
[Chem. 12]
(1 1)
MeO

with N-methylpiperazine in acetonitrile or water-containing ethanol

in the presence of l-hydroxybenzotriazol monohydrate and



MeO C, 5,,rN conprising the steps of reacting a
conpound represented by formula (11): [Chem 12] N
N/ OH\N N (I 1) O MO I NON wth N nethyl pi perazine
in acetonitrile or water-déntaining ethanol in the
presence of |-hydroxybenzotriazol nonohydrate and 18
1- et hyl - 3-(3-di net hyl am nopropyl ) carbodiimde or in
the presence of 1-hydroxybenzotriazol nonohydrate and

- dicygl ghgxyhcarhodbbrbgdel ) aadbolii eat H8got e thacpresence of
! ethyln?xggrgb§%¥h§concenFra gd)hydrgchloric acid. [0048]

1~hydro£PB RLES Nk 2 bNURHH bIOFd B4 5 apicod i d¢s1ahsryhodrbodiimide; and
p ogucing a conpound represented by fornmula (Ib):

treatin%cmﬁﬁ?ré§ktbbhvﬁkﬁtuh@ﬁhbhh(¢oﬁ@en£ka{édhkﬂﬁfbehl@ric acid.
onprising g the steps of reacting a conpound

[b@@@@sented by formula (I11): [Chem 14]

The present invention also provides a method for producing a

compound represented by formula (Ib):

[Chem. 13]

N
N

~ \N/
l _N 0 = HCI
MeO N~ ,

comprising the steps of reacting a compound represented byvformula

(Ib)

(III):

[Chem. 14]

=

|

NS

OMe

N
Ne_ 2
p/\'\' (111)
N 0
¢l N

with sodium methoxide in methanol; treating the reaction mixture with

sodium hydroxide to produce a compound represented by formula (II):

[Chem. 15]



N\ W N(IIl) O C NONwth sodi um nethoxide in

“nmethanol; treating the reaction mxture with sodium
hydr oxi de to produce a conpound represented by formul a
(1) [Chem 15] 19 N MNIGH \ \ N (I I) p 5:-N MO
N ; reacting this conmpound with N-nethyl pi perazine in
acetonitrile or water-containing ethanol in the
presence of 1-hydroxybenzotriazol nonohydrate and

et hyl - 3- (3-di net hyl am nopropyl) carbodiimde or in

thg presence of 1-hydroxybenzotriazol nonohydrate and

\gi cl ohexyl carbodii m de; and treating the reaction

] concentrated hydrochloric acid. [0049]
ntion al so provides a nethod for

conpound Q%pa%sented by formula (1b):

Me0 N

; reacting this compound with N-methylpiperazine in acetonitrile or
water-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and 1—ethyl—3—(3—dimethylaminopropy1)carbodiimide or in
the presence of 1-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture with
concentrated hydrochloric acid.

[0049]

The present invention also provides a method for producing a

compound represented by formula (Ib):

[Chem. 16]

J (1b)

- HCI

comprising the steps of reacting a compound represented by formula
(IV):

[Chem. 17]

N/ OMe (IV)



[Chem 16] N,,~CH3 N - (° J Nom Nv (I b NON N O
HO1 MeO conprising the steps of react(i ng)a conpound
represented by fornula (1V): [Chem 17] Owe (lv) 00
20 with 3-chl oro-6-hydrazbnopyri dazine in nmethanol in
t he presence of concentrated hydrochloric acid to
produce a conpound represented by formula (1I11):
[Chem 18] 2-N N / Ove N (I I 1) C NONO ;
with 3—%@?%%%—_ﬁ%@fﬁffﬁ65§¥¥53$$$bSﬁd%@ﬁﬂ&&ﬁpﬁkd&hknpresence of

( eating " the reaction mxture with sodi um
concent?%?«%rcgrﬂgg%c%c&l%%q%é%%i%ig%@%@@ﬁdcer3%@5@6\1@ dypresented by
formula (III):

[Chem. 18]

(I 1T1)

Cl

; reacting this compound with sodium methoxide in methanol; treating

the reaction mixture with sodium hydroxide to produce a compound
represented by formula (I1):

[Chem. 19]

(I 1)

MeO

; reacting this compound with N-methylpiperazine in acetonitrile or
water-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and 1—ethyl—3—(3—dimethylaminopr0pyl)carbodiimide or in
the presence of 1-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture‘with
concentrated hydrochloric acid.

[0050]

The present invention also provides a method for producing a

compound represented by formula (Ib):



N/ OHN (I I) eONONOM ; reacting this conmpound

W th N-nethyl pi perazine in acetonitrile or

wat er - cont ai ni ng ethanol in the presence of

1- hydr oxybenzotri azol noédhydrate and

1- et hyl - 3- (3-di met hyl am nopropyl ) carbodiimde or in

the presence of 1-hydroxybenzotriazol nonohydrate and

di cycl ohexyl carbodiim de; and treating the reaction
[Chem 2% ture with concentrated hydrochloric acid. [0050]

’ present invention also provides a nethod for

oduci ng a conpound represented by fornmula (Ib): 21

m 20] NCH3 NNC@_Ithb) ~N 0 HO1 MeO N~
rising tha/g?eRp/ treating acetyl pyridi ne and
&%;%Jy th methanol in the presence of
INde pr oduc conpound represented by
[Orem 21] oK Pne (1 )

- HC

MeO N

comprising the steps of treating acetylpyridine and dimethyl oxalate

with methanol in the presence of sodium methoxide to produce a compound

represented by formula (IV) :

[Chem. 21]
B i
N// OMe (1V)
0 0

; reacting this compound with 3-chloro-6-hydrazinopyridazine in
methanol in the presence of concentrated hydrochloric acid to produce
a compound represented by formula (III):

[Chem. 22]

(I11)

Cl

; reacting this compound with sodium methoxide in methanol; treating

this compound with sodium hydroxide to produce a compound represented

by formula (I1):

[Chem. 23]



O O reacting this conmpound with
3-chl or o- 6- hydrazi nopyridazine in nethanol in the
presence of concentrated hydrochloric acid to produce
a conpound represented by2formula (111): [Chem 22] N
NN Owve Z~z N (I'Il) 01 NON; reacting this conpound
W th sodi um net hoxide in nethanol; treating this
compound wi th sodi um hydroxi de to produce a conpound
resented by formula (I1): [Chem 23] 22 N\ OH\
NN (I 1) MO Il NONO ; reacting this conpound with
N- met hyl pi perazine in acetonitrile or
taining ethanol in the presence of
1- hydr oxybenz@Hri azol nonohydrate and 1-ethyl - 3-
- Nm@le 1 nopropyl) carbodiimde or in the
I presen of -hydroxybéﬁzbﬁriazol nonohydr at e and
igycl ohexyl€arbodiimde; and treating the reaction
MeO Nfixture with concentrated hydrochloric acid. [0051]

; reacting this compound with N-methylpiperazine in acetonitrile or

water-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and 1—ethyl—3—(3—dimethylaminopropyl)carbodiimide or in
the presence of 1-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture with
concentrated hydrochloric acid.

[0051]

The present invention also provides a method for producing a

compound represented by formula (Ib):
[0052]

[Chem. 24]

(Ib)

MeO NC;
[0053]

comprising the steps of reacting a compound represented by formula
(IV):
[0054]

[Chem. 25]



The present invention also provides a nethod for
produci ng a conpound represented by fornmula (Ib):
[0052] [Chem 24] N~CH3 \ °~ J NomNv (I b) C-,CO
ggipgbOdN[OOSB] c?ngrLsin3the steps of reacting a
und represente y formula IV): [0054

25] 23 NOw (I V) 00 [0055] (wyzh [ I [chem
3-chl oro- 6- hydrazi nopyri dazi ne in nethanol in the
presence of nethanesulfonic acid or in the presence of
concent at ed hydrochloric acid, adding sodi um
nethOX| , and treatlng the reaction m xture with

?ngde ﬂbV roduce a compound represented by
rnula (1 [0056] [Chem 26] N OH

[0055]
with 3-chloro-6-hydrazinopyridazine in methanol in the presence of
methanesulfonic acid or in the presence of concentrated hydrochloric
acid, adding sodium methoxide, and treating the reaction mixture with
sodium hydroxide to produce a compound represented by formula (II):
[0056]

[Chem. 26]

N/

N

—

NN OH
Mm**(iiy/—\ﬁ/ (o
0

N/

[0057]
; reacting this compound with N-methylpiperazine in acetonitrile or
water—-containing ethanol in the presence of l-hydroxybenzotriazol
monohydrate and.1—ethyl—3—(3—dimethylaminopropyl)carbodiimide or in
the presence of 1-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide, and treating the reaction mixture with
concentrated hydrochloric acid.

[0058]

The present invention also provides a method for producing a
compound represented by formula (Ib):

[0059]



M( NNMN~[ 1 N~ O [0057] reacting this conmpound
W th N-nethyl pi perazine in acetonitrile or
wat er - cont ai ni ng ethanol in the presence of
1- hydr oxybenzotri azol nonphydrate and 1-ethyl - 3-
(3-di net hyl am nopropyl) carbodiimde or in the
presence of 1-hydroxybenzotriazol nonohydrate and
di cycl ohexyl carbodi i m de, and treating the reaction
[Chem gi ture with concentrated hydrochloric acid. [0058]
- present invention also provides a nethod for
oduci ng a conpound represented by fornmula (Ib):
/rbo 9] 24 [Chem 27] ~ NCH3 N Nomi N (I b) ~NO
HCl IiIMeO N~ [ 0Q ,eﬁﬁprising the steps of treating

i di ne| and 'di nret hyl oxalate in nethanol in
the pr'eseRce gff.sodh um net hoxi de to produce a conpound
f

rele rnula.(I\OQIWb061]
'’

MeO N
[0060]

comprising the steps of treating acetylpyridine and dimethyl oxalate
in methanol in the presence of sodium methoxide to produce a compound
represented by formula (IV):.

[0061]

[Chem. 28]

= OMe (IV)

[0062]

; reacting this compound with 3-chloro-6-hydrazinopyridazine in
methanol in the presence of methanesulfonic acid or in the presence
of concentrated hydrochloric acid; adding sodium methoxide; treating

the reaction mixture with sodium hydroxide to produce a compound

represented by formula (II):

[0063]

[Chem. 29]



[Chem 28] ~ NOwe (I v) 0 0 [0062] reacting this
compound wi th 3-chl oro-6- hydrazi nopyridazine in

nmet hanol in the presence of methanesul fonic acid or in
the presence of concentrated hydrochloric acid;
addi ng sodi um net hoxi de; treating the reaction

m xture with sodi um hydroxi de to produce a conpound
represented by formula (I11): [0063] [Chem 29] 25 N
OH MO/ NN (OO O [0064] reacting this conmpound

W t met hyl pi perazine in acetonitrile or

wat r-g ntai ni ng ethanol in the presence of
1- hydQxybenzotri azol nonohydrate and 1-ethyl -3-
(3-dine | am nopropyl) carbodiimde or in the

e f 10thydroxybenzotri azol nonohydrate and

weo—& CyCl ohéxy ar bodi i(dilde; and treating the reaction
myttur e witho concentrated hydrochl oric acid. [0065]

[0064]

; reacting this compound with N-methylpiperazine in acetonitrile or
water-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and.1—ethyl—3—(3—dimethylaminopropyl)carbodiimide or in
the presence of 1-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture with
concentrated hydrochloric acid.

[0065]

Ithasbeenimpossible1x>directlysynthesizeCompound(1c)from
MCP or to produce Compound (lc) from Compound (1b) without isolating
Compound (la). The method of the present invention has enabled to
produce such Compound (1c) whose production has been extremely
difficult.

[0066]

All of Compounds (la), (1b), and (1lc) of the present invention
exhibited remarkable inhibition of the platelet aggregation induced
by collagen. In addition, Compounds (la) and (1lb) exhibited strong
ex vivo inhibition of the platelet aggregation by the collagen as well
as excellent oral absorption. Compound (1b) exhibited remarkable
inhibition of the thrombogenesis in the model of thrombosis induced
by high shear stress. Accordingly, Compound (1b) of the present

invention is useful as a prophylactic and/or therapeutic agent for



It has been inpossible to directly synthesize Conpound
(lc) from MCP or to produce Conpound (Ic) from
Compound (I b) without isolating Conmpound (la). The
nmet hod of the present invergion has enabled to
produce such Conmpound (lc) whose production has been
extrenely difficult. [0066] All of Conmpounds (I|a)
(1b), kag? (1c% gf the present invention exhibited
abl e inhi |t|o I t
1schemlpngaggase:6 c%laﬁe?% b(% ofcox&k%;gsl %n@:{ %h\%‘glﬁggﬁggﬁ éir}n}g)n%ardlal

infarctépaz, e?xé%]irg%té:eedctsqloéqqch@éﬁl\i'cvo %fﬁ‘é kgntd iy, Otmtsl':‘ﬁble angina,

rega I on e C agen as V\B

etc. ?écﬁe & tc%&%k) b%%rsﬁh'l%? a@g%%md Qk%s@éh‘tbhggﬁemlc

a Ribition of the t ronbogene5|s in the

attack( ﬁg ﬁg%@a‘%%?féfcff%cggc 5)%/ paghnehearvsddiess disorder,

ound (1'b) of the present invention
occlUSlip‘?ﬁ ér'ggéy %ﬁ&&i&ﬁh%k%bneoa%%ei herapeutire idgentl blood
hem c di seases caused by thronbus and
vessel, 8ROl YSi SHBH @S- IMACAR Bt 8k tHeNf 8 61 vOMt i @MgiERBronary artery
'pectoris (chronic stable angina, unstable angina,
(coronalifC 2t drSLC MG <€ @frelFto- \(AsR) | afuraeaiyde e rdutansioeist
|schen1c attack(TlIA) ,cerebral infarction, etc.),
trans1uRBhaahicdlonsasc dnari oilsernder(PTCa) Gl sseon afteelling, etc.),
repl acenent of a bl ood vessel with an artificial blood
diabetivesseinopsehysimahnbphthpenbys afd ecciheion after replacement
i nterventionofcoronary artery (coron artery bypass
of a caghadd Wa@&@BWlshr@tewtlﬁemmlaﬂéﬁdsaCt‘f%ﬁ%éﬁ e %@Fan and other
coronary angi oplasty (PTCA), stent indwelling ),
mamma l=di abBetipoungt i(Adparhy t ﬁdpﬁéﬁﬁﬂ§pépﬁ§ntéﬁa 6écP&§PoHseful as

after replacenent of a cardiac valve with _an
2 proplariAdict ANt/ e VA 1 HFRIn HFd ‘GrEuS and embolus

associatedwithvascularoperations,extracorporealbloodc1rculatlon,

and the like. It is also useful in improving ischemic symptoms such
asulcer,pain,coldsensationassociatedwithchronicarteryocclusive
disease.

[0067]

When Compound (la), (1lb), or (lc) of the present invention is
usedasanactivepharmaceuticalingredient,thedoseofthesecompounds
may depend on the age, sex, and symptoms‘of the patient. The dose
is preferably in the range of 0.1 mg to 1 g, and especially preferably
0.5mgto 500mg per day for anadult. This daily dosemay be administered
in several divided doses, and if necessary, the compounds may be
administered at a dose exceeding such daily dose.

[0068]

The medicaments containing Compound (la), (1lb), or (lc) of the

present invention as its effective component may be used in any desired



manmmal s. Conpound (1 b) of the present invention is

al so useful as a prophylactic and/or therapeutic
agent for thronbus and enbol us associated with
vascul ar operations, extragorporeal blood circulation
and the like. It is also useful in inproving ischenic’
synptonms such as ulcer, pain, cold sensation
associated with chronic artery occlusive disease.

route ok?ggéL?i¥E$§E%€Hng@dd&£§ e %5?%1 cﬁhéiﬁadfgaﬂéﬁts may be

D ant t@ on’is ?sehﬁ?s an active pharnmaceutica
ien e i
7 (e 4958 Qf LheSe1$omRarNds iHBYa depesist ishall
prepare?ﬂ%ya%%¥ %gii aH1 synptgns o?l?ﬁe gatient. ¥%e 'gosel i
. is . pre i n;the . :
blendln%s%@%ia?%é p%%fe%%-l?ﬁﬁggg%P%%@t%P%%%éfﬁfﬁiﬁaEﬁgjiiﬁeptable
carrierdM A0l gogggédp@fﬁha QS8 pyhe st dicst egrnikdration, and
several divided doses, and if necessary, the conpounds
the rou%yopea[dnﬁqm&rsatteﬂ&xdaﬁﬁ 8nhd0s6s £x€ erdinng reusdt deattyicularly
dose. [0068] The nedi canents contai ni ng Conpound
1imited(! @, (Ib), or (1lc) of the present invention as its
~effective conponent may be used in any desired 27
EkeHbe 0%, agsi Ndgatdrandndasagesd bidnpriparations such as
nmedi canent s may be prepared by any of the nethods
tablet, GUWENY ygusedl e nptihe, amtd captilonak Wy 1 1 sisekidi g pReparations
compound wi th any desired pharmaceutical ly acceptable
such asC@roallj_&rLon,n@razpdoﬁggifror AUTREEHH g  t Iﬁléld?{/@gwésépn.
adm ni stration, and the route of adm nistratjon %ng
ArhéndesagblEanay deepnepapadthy didiiifpg pjFpiwgion ot Compound

Exenpl ary oral preparations include so]] [
(la), (§thoas(lc) in a cJ%tainer, or by-solié&%§&é§eﬁﬁgwggl%%§on by

freeze drying for reconstitution immediately before the use.
In the preparation of the medicaments, pharmaceutically
acceptable additives such as binder, disintegrant, solubilizer,

lubricant, filler, and excipient may be added as desired.

Examples

[0069]

Next, the present invention is described in further detail by
referring to the Examples.

[Example 1] Synthesis of

[1—(6—methoxypyridazine-3—yl)—5—(pyridine—Z—yl)—1H—pyrazole—3—yl]

(4-methylpiperazine-1l-yl)methanone monohydrochloride (Compound

(1b))

[Example 1-1] Methyl 2,4—dioxo—4—(2—pyridinyl)butanoate (MDP)

Toza1OIJfourneckedflaskwasaddedn@thanol(5.3IJ, and sodium

methoxide (402 g) was dissolved. Dimethyl oxalate (878 g) and



tablet, powder, granule, pill, and capsule as well as
liquid preparations such as solution, syrup, elixir,
suspensi on, and enul sion. An injectable may be
prepared by filling a soluyid on of Conpound (la), (Ib)
or (Ic) in a container, or by solidifying the solution
by freeze drying for reconstitution imedi ately
before the use. In the preparation of the nedi canents,

ccot LRGSR LY s R FFRL e, SO Lpeaseh BPobL M e

ricant, filler,

exci piLent e ded as [ . -
vas vas PR R (L B AR S o PR ks LRI 5o LORR svscvec
at room %%kn%&g?érg?f%grlré.%gh&grgp%ngxmlr%%'ct[i%%ag@i@t%n was moved
- 0 yri hne- 3- =5 ( i di -y p
ro o st GEIELPRIRL PR SLLaBa(pIE Shag ) Ehmiceze, anc
the mix%?%h&’%%ﬁ&%d de ¢ Conpaund |, Ghbh)akBxamekecladid (10 L) was
yl -di 0x0-4- (2-pyridinyl)butanoate (MDP) To a
added t%oﬁ&gﬁgyﬁjﬁ§ﬁh%Qd&kﬁ§6 %%ﬁi%ﬂﬁgdOUEFTﬁﬁnﬂedéif%nLhixture was
an odium net hoxi de (402 g) was dissol ved. Dinethyl
stirred®¥8kap es (A& PkinaBd 28 Reet,ybpyr tHé ner(H0 YwerB6col)ected
were then added. A dropping funnel was washed with
py £11t260i6h.of rHetthanslobtEiedeaetisenlsuspeasiathadionce with 300
stirred at roomtenperature for 16.5 hours, and the
ml, of waeagt,i eAdseltiteonivaslooledf isoprgtaicl.esfheanryfpals were
this solution was added 11.1 L of water, and the
dried unuxtureiumasi ppekedrena obtalexthe SMthydragdtwrd ¢9864i% 88%) -
(10 L) was
mp: 86-87°C; 'H NMR (CDCls) &: 3.95 (s, 3H), 7.52 (br, 1H), 7.64 (br,

1H), 7.91 (br, 1H), 8.17 (br, 1H) 8.73 (bxr, 1H).
[0070]

[Example 1-2] Methyl

1—(6~chloro—3—pyridazinyl)—5—(2—pyridinyl)—1H—pyrazole—3—carboxyl

ate (CMP)

To 20 L four necked flask were added methanol (6.0 L),
3—chloro—6—hydrazinopyridazine (CHP, 425 g), and MDP (600 g) produced
in Example 1-1, and the mixture was heated under reflux for 2 hours.
120 mL of concentrated hydrochloric acid was added and the mixture
was refluxed for 11 hour. The reaction solution was cooled to room
temperature, and 2.0 L of water was added. To this mixture was then
‘added 360 mL of 5N solution of sodium hydroxide, and the mixture was
adjusted to a pH of 8.5. Water (10.0 L) was added to mixture, and
themixturewas stirredat roomtemperature for 1Thour. Theprecipitated
crystals were separated by filtration, and washed with 1.2 L of water.

The resulting crystals were treated as slurry by adding 1.2 L of methanol



added to adjust the mixture to a pH of 3.0. The
reaction mxture was stirred for 2.5 hours in an ice
bath, and the crystals were collected by filtration.
The t hus obtained crystal g9were washed once with 300
mL of water, and twice with 10 L of isopropanol. The
crystals were dried under reduced pressure to obtain
the t|tIe compound (904 g, 88% . np: 86-87C, 1H NWR

contalnﬁﬂ% 8% Ygt8§l %ﬂm%%%ys%ai% Q@Ee argt@@}ﬁﬁﬁiltration,

(br, 1H)
and drl%f gﬁkfplggkuygtg¥lobtaln the title compound (CMP,
oro pyridazinyl)-5 (2 pyridinyl)-1H pyrazol e

7SE%carboxyI ate (CWP) To 20 L four necked flask were
665 9. added met hanol (6.0 L),

mp: 164 bQr g hnepyr iydagi ne, (P, 7425 gk, any, D27 (dd,
p: 3%%% 9) prbﬁ%cg%% g Exanpl eml fﬁhand thegﬁ1xtuge was (
g=4.9, Peptied under 7efd we,fo=728haursin) 120. a0 of, J=9.0 Hz, 1H),
concent rat'ed hydrochl oric acid was added and the
7.79 (adli ¥ure, was kefluxed of.oo 1&,hows. 0 e neact BoAd (d, J=4.3,
sol ution was cooled to room tenperature, and 2.0 L of
1H) . wat er was added. To this mxture was then added 360
mL of SN solution of sodium hydroxide, and the mxture
[bagl]adjusted to a pH of 8.5. Water (10.0 L) was added
to m xture, and the mxture was stirred at room
[Examplke@piature for 1 hour. The precipitated crystals
were separated by filtration, and washed with 1.2 _L of
1- (6-Mewhbey-3-PheidesihyilagSclgspaldcipyd) rf BapEdaaeterdrFgrRoxy
_ by adding 1. 2 L of methanol 29 containing 67% of
lic acidat(¥EP)The crystals were separated by fiItration and

dried under red
S@éﬁﬁ@uﬂ@tb u?f%lpBG%%%rglsso gln LP f ®methanol in

a 20 L four necked flask. To this solution was added CMP (500 g) produced
in Example 1-2, and the mixture was stirred at 40°C for 1.5 hours.
5N aqueous solution of sodium hydroxide (250 mL) was then added, and
the mixture was stirred at 40°C for 1 hour, and the reaction solution
was cooled to room temperature. To this reaction solution was added
7.5 L of water and active carbon (250 g), and the mixture was stirred
for 30 minutes. The active carbon was reﬁoved by filtration, and 5N
hydrochloric acid (550 mL) was added to the filtrate to adjust the
pH to 3.3. The reaction solution was stirred overnight at room
temperature,andtheprecipitatedcrystalswerecollectedbyfiltration.
The crystals were washed with cold water (1.0 L) and methanol (750
mL). The crystals were then dried under reduced pressure to obtain
the title compound (MCP, 455 g, 97%).

mp: 227-8°C (decomp. ) ; 1y NMR (DMSO-dg) 6: 4.04 (s, 3H), 7.34 (dd, J=4.7,

7.6 Hz, 1H), 7.41 (s, 1H), 7.49 (d, J=9.3 Hz, 1H), 7.81 (d, J=7.8 Hz,



(CDC13) 8: 4.00 (s,
3H), 7.25 (s, 1H), 7.27 (dd, J 9, 7.7 Hz, 1H), 7.64
(d, J=7.8 Hz, 1H), 7.70 (d, J=9.0 Hz, 1H), 7.79 (dd,
J=7.7, 7.8 Hz, 1H), 8.09 (@ J=9.0 Hz, 1H), 8.40 (d,
J=4.9, 1H). [0071] |[Exanple 1-3]
1- (6- Met hoxy- 3- pyri dazi nyl)-5- (2-pyridinyl)-1H pyrazo
e-3-carbory lic acid (MCP) Sodi um nethoxide (171 g)
s, di.ssol yed i an L t ly I R=0a32f,L r
1H), 7'%@0&%&’ gﬁ?a?slkg’ Tﬁo'ghl%s’ slg{>d??dmg’agd3630%é' (%8}6' g%'BB s
_ ro e | np 1-2, and the mixture was stirred
J=4.7 Hgf ig ff%?'?.g%%éupg?' 5N aqueous sol ution of sodi um
[%%ix! de (250 nmL.) was then added, and the m xture
was“stirred at 40C for 1 hour, and the reaction
[Examplgohgghon was cooled to roomtenperature. To this
freaction solution was added 7.5 L of water and active
[1- (6-MRHRAY (230 2Dk ne-80G 1H he _Nioxtuke neas' st Fngdpytarode-3-y1]
mnutesT The active carbon was renoved by filtration,
(4-meth?NP 1PN r BY0anhan e taen@neS 2@ ndh)y e haddadet d Compound
fritrate to adjust the pHto 3.3. The reaction
(1b)) sSolution was stirred overnight at room tenperature,
and the precipitated crystals were collected
TRy ki bt Latben. nedhed cf ysd lalea sverdlenastiéd ewihiemodol(d - 0 L), and
water (1.0 L) and methanol (750 ni) The crystals were
then, Mdren 2id ed undetudeeducedxemgsisurle 3,0 lotvaine = iea zotiigzol
conmpound (MCP, 455 g, 970). : 227-8C (decom%
monohyd¥vR  DVSB6).08: 28104) ( sN-BHEFhylpipgregdne+a
Hz, 1H), 7.41 (s, 1H), 7.49 (d, J=9.3 Hz, 1H), 7. 8%
1—ethyK1ﬁ—U&ﬁd&pqﬁﬁylamlnopropyl)carbodllmlde hydrochloride (water

665 g, 73%. np: 164-165C, 1H NMVR
=4,
0

.) : 1H
/579) , 7284
soluble carbodiimide: WsCI, 252 g), and the mixture was stirred at
room temperature for 1.5 houfs. Concentrated.hydrochloric acid (182
mlL) was added dropwise to the reaction solution, and after further
adding ethanol (1.3 L), the mixture was stirred at 50°C for 1 hour.
The reaction solution was gradually cooled to room temperature (at
7°C/hour), and cooled for 2 hours in an ice bath. The resultingcrystals
were collected by filtration, and washed with 600 mL of ethanol. The
resulting crystals were dried under reduced pressure to obtain the
crude title compound (344 g, 95%). The crude title compound (340 g)
was added to 70% ethanol (112 mL) in a 3 L threefnecked flask, and
the mixture was heated to 60°C for dissolution, the solution was then
filtered through a glass filter. The flaskwas washed with 70% ethanol
(68 mL) and ethanol (500 mL), and the washing was added to the filtrate.
The filtrate was moved to a 10 L four necked flask, and after adding
3.4 L of ethanol to the filtrate, the mixture was heated to 60°C and

stirred for 2 hours. The mixture was gradually cooled to 50°C, and



30 1H), 7.89 (dd, J=7.
Hz, 1H), 8.35 (d, J=4.
[0072] [Exanple 1-4]

[ 1- (6- Met hoxypyri dazi ne-3-3jl ) - 5- (pyri di ne-2-yl)-1H pyr
azol e-3-yl] (4-nethyl pi perazine-|-yl)nmethanone
nmonohydr ochl ori de (Conpound (Ib)) To a 5 L four
necked fl ask was added 95% ethanol (1.0 L), and then,

: (260 r ' . .
seserect0 QO B e o e By tale; g mincane

byl iiRey azk e deBa@ire ARG Lhetdiistal llected

was gra re stals were CO ecte

g é\gﬁ%yéél met hyl am noppggo_pyl ) carbodiim diMhydr ochl ori de

by filtEdRiEh. Soldibheseanbogeial desn WeChe2b2t)70@Nd bhesthanol,
m xture was stirred at roomtenperature for 1.5

and drilBeUiSdeCoregateat gdeBydirechbobbeaani thé 182t leigomasund (303
added- dropwi se to the reaction solution, and after

g, s9g)further adding ethanol (1.3 L), the mxture was
stirred at 50C for 1 hour. The reaction solution was

np: 22 793dual | Meeambed; t 81 noam tepesat pres(as, I hodry-3.6 (br,
and cooled for 2 hours in an ice bath. The resulting

to 4H),clyspals, 3mre7cdbl est ediloy 7.4 dti &n2 - bl washed? -48-7-51
with 600 nL of ethanol. The resulting crystals were

(m, 1H)JriTedunder J=gd@céad,pAédsurie Htlo (dbt drf - th z,ctide 7-97 (dd,
title conpound (344 g, 95% . The crude title conpound

J=7.8, (B40 Hp), Mbs ddded b 5% -t HnollH)112 nL) ina 3 L
three-necked flask, and the mxture was heated to 60C
[fA8¥73di ssol uti on, the solution was then filtered

through a glass filter. The flask was washed with 70%
[Exampled Wahot Y& Yo%and et hanol (500 nl) , and the i

washi ng was add '
1—(6—methoxyé§ri aéﬁnéﬁgj§if— —Ié;E{égé%-Z—yl)—1H—pyrazole—3—yl](

6, 7.8 Hz 99 (d, J=9.3
7 Hz, 1H) r

4-methylpiperazine-l-yl)methanone (Compound (la))

(Method 1)

Tn a 1 L four necked flask was placed acetonitrile (350 mL),
and after adding MCP (35.0 g) produced in Example 1-3, HOBt-HO (37.1
g), N-methylpiperazine (23.6 g), and WsCI (30.9 g), the mixture was
stirred at room temperature for 16 hours. Triethylamine (58 mL) was
added to the reaction solution, and after concentrating the mixture
under reduced pressure, water (200 mL), and then, 250 mL of saturated
aqueous solution of sodium hydrogencarbonate was added to precipitate
the crystals. Thesuspensidnincludingtheprecipitatédcrystalswere
extracted three times with chloroform (220 mL), and then washed with
220 mL agueous solution<xfsodiunxhydrogencarbonateenuiwitjldistilled
water 220 mL. The organic layer was dried over sodium sulfate,

concentrated to 45 g, and 450 mL of hexane was added for treatment



The filtrate was noved to a 10 L four necked fl ask,
and after adding 3.4 L of ethanol to the filtrate,
the m xture was heated to 60C and stirred for 2
hours. The m xture was gradually cooled to 50C, and 31
stirred for 1.5 hours to gradually precipitate
crystals. The m xture was gradually cooled ice
tenperature, and the crystals were collected by

£ tratd any sThesCryst alreene 1 Ehendvas red twistl ofQOant dried
as Sluro¥ thanoFys ang dried uﬁaer reduceggiressufg ;ﬁﬂ i rie

under rggheba b?@sEhEEGtSOH‘BQHBQ {8083t i01e 8989popnd 2241 228§, 93%) .
MR (d20) 8: 2.95 (s, 3H), 3.2-3.6 (br
mp: 139—;@6;6**@7 51% g;%g(ﬁ %Mr@ %@cﬁg> skHp. 3%. 4, (3H) J29.44 Ha, 2H),
: d, J=7.8 Hz, 1H), 7.91
2.51 mZdZH)] Qa,égé—t(m,lbi){ 749(77((1161, ZHJ 748117(4, I—ﬁi AH).108.(43 1H),
Hz, 1H). [0073] [Exanple 2] Synthesis of 1
7.13 d(6Jggthqupym1dazlm@-adwl)554(ayr7d5nﬁm2491) THSBydzoI=7-8
le-3-yl]( 4-nmethyl pi perazine-|-yl)net hanone (Conmpound
nz, 18)(!a)ya(Method=1)5] n7as8 1Ht, fiolr, Hedkeddf| dsR - \Aaélzm abed 8-41
acetonitrile (350 nL), and after adding MCP (35.0 Q)
(d,J4mmMmanM15wmﬂe].3 HOBt H2O (37.1 g),
N- et hyl pi perazine (23.6 g), and WC (30.9 g), the
nﬂOﬂmure was stirred at roomtenperature for 16 hours.
Triethylam ne (58 nL) was added to the reaction
(Methodd)uti on, and after concentrating the m xture under

reduced pressure, water (200 ni t hen L
Igasulai[t @@re@qm@dséﬂaﬁ&o%a%fpl)ﬁﬁﬁﬁ? 9"y G2 Mpctna (10)
roge b
produceal xglcr:lgreolnai,e avr\%sa%te (5(91 [ %%Itpl t?%EO mL), the mixture

was stirred at 50°C and 5N agueous solution of NaOH (64 mL) was added
dropwise. Afterthecompletrxlofthedropwiseaddition,thereaction
solution was cooled to 2°C. The reaction suspension containing the
precipitated crystélé was filtered, and the resulting crystals were
washed with water (200 mL), and dried under reduced pressure to obtain
Compound (la) (95.9 g; 83%).

[0075]

[Example 3] Synthesis of

[1—(6-methoxypyridazine—3—yl)—5—(pyridine—2—yl)—1H—pyrazole—3—yl]

(4-methylpiperazine-1-yl)methanone mono-l-tartrate (Compound (lc))

To a 50 mL two neck flésk were added 80% isopropanol (10 mL),
Compbund (1a) (2.5 g) produced in Example 2, and L-tartaric acid (1.0
g), and the mixture was heated to 60°C for dissolution. Isopropanol
(5 mL), and then, isopropancl (10 mL) was added to precipitate the
crystals. The temperature was gradually reduced to room temperature,

and then, the mixture was cooled in an ice bath to collect the crystals



the crystals. The suspension including the
precipitated crystals were extracted three tines with
chl oroform (220 nL), and then washed with 220 niL
aqueous sol ution of sodi um3hydrogencarbonate and with
distilled water 220 nL. The organic |ayer was dried
over sodiumsul fate, concentrated to 45 g, and 450 niL
of hexane mas added for treatnment 32 as slurry. The
by filtgﬁ%géQLE en jcolLect edcRYqfibyr@tdaon, rantd«ll i@dssure
uce ressure to obtain the title conmpound
to obtagﬁlgg?gtlgiﬁacamggun&3?31§0g (degpnp. 1H NMR (CDC13) St
2.3 43,7 : LD ¢ 32 50 (m 2H), 3.86 (m
. 2 o 4. 1 7
mp: 180 g%ljc gpdlech'ziﬂp. *H IniA E%zc? '504289§g<§sé;’1w“3 1773298 (m, to
8H) § §H§ A"Z451 2?1 747(216 (s)=1H5, 7.86Hz, THp. 47HZ9 1H),
d, J= ,J48Hz 1H). [0074]
7. 47-17. @WEtgodlg% Im @81 b, tb&geanggkeﬂﬁfja$k9@asdpla€%d4 Hz, 1H),
Cbnpound (I'b) produced in Exanple 1-4, and
7.97 (d @ftgg7a@d|@gowaker1@5408nu2 (dt he=ri. ot ze 1Was stirred
at 50C and 5N aqueous sol ution of NaOH (64 ni) was
[@ddeqd dropwi se. After the conpletion of the dropw se
addition, the reaction solution was cooled to 2C. The
IHeaBti MR SeSPENSI D T Extapiieng-Bhea) pressipithatedMs was used
crystals was filtered, and the resulting crystals were
for thewashedawid,h anat &) (RGRstthat IR dSiosd Winder reduced

pressure to obtain Conpound (Ia) (95 9 g; ?
(3-trinfed0izs]s il[yBxXardplZe B]3 -SATHEFEHLS was used for’the standard.
[0077]

[Example 4] Crystals of anhydrous

[1—(6—methoxypyridazine—3—yl)—5—(pyridine—Z—yl)—1H—pyrazole—3—yl]

(4-methylpiperazine-1l-yl)methanone monohydrochloride (Compound

(1b))

MCP was dissolved in N,N-dimethylformamide, and the solution
was reacted with N-methylpiperazine in the presence of
1-hydroxybenzotriazol,
1-(3—dimethylaminopropyl)—3—ethy1carbodiimide hydrochloride, and
triethylamine. The reaction solution was separated by adding water
andethylacetate,andtheaqueouslayerwasextractedwithethylacetate.
Theorganiclayerswerecombined,washedwithsaturatedsodiumchloride
solution, and dried over anhydrous sodium sulfate. After separation
by filtration, and removal of the solvent under reduced pressure, the
residue was purified by silica gel column chromatography to obtain
Compound (la). The resulting Compound (la) (99.98 mg) was dissolved

in ethanol containing 10% water (0.8 ml), and after adding 0.022 mL



[ 1- (6- met hoxypyri dazi ne-3-yl)-5-(pyridi ne-2-yl)-1H pyr
azol e- 3-yl ] (4-nethy|piperazine-l-yl)nethangné P
nono-| -tartrate (Conmpound (lc)) To a 50 nL two neck
flask were added 80% i soprapanol (10 nL), Conpound
(la) (2.5 g) produced in Exanple 2, and L-tartaric
acid(1.0 g), and the mxture was heated to 60C for

di ssol ution. Isopropanol (5 nL), and then,

i sopropanol (10.nlL), was, added tqQ precipi o
ot concww?%hwﬁécgéﬁéﬁaw@ it GRaByEh P Eihedf g 7o Tor
: oom erature, ' r i
orseon hEE T SRR P Garp Y RISt pieererL e
e .Crys h ried .
N I
precipi%%§éé%§§§%&%ﬁ%%@rk;c&tﬁ@%@%& ¥i8:rdt98n(8$nd dried with air
%2%1{‘ . '%D)m t7t0%68|£—|) , 4.08 (s, 3H , 4.45 (s, 2H)
to obtaJ’(nm 31H) ,&’7(.5%8 (%Z’E 3’1:8.cOQIS_E%f?@#tg.@baorﬂlz%c%n%u:sgéiﬁpkgf}ﬁﬁ (1b) .
Element%zy’a Zlggiqu'céfghfbtéh(¥dihe 1) H 8N4 -(d) ) J=a, 5 Hz87; H,
. ?OO 6] In the NWR spectrum of Exanple 1-3, a)
5.33; n@ans7that , BB masvusedretioralie st awlas 3y, Hand 397 N, 23.50;
means that TPS (sodium (3-trinethylsilyl) -2, 2, 3,
cl, 8.63-.d4-propionate) was used for the standard. [0077]
[ Exanpl e 4] Crystals of anhydrous [1
T6H6- BREBOXIRY WedazienelBaykp- by( ppwiddicng-2ay| YifFrpgEags and
| e-3-yl] (4-nethyl pi perazine-1-yl)net hanone
t he rma IM2meNyerac hiTey/iDI&) ( Gorpodady thbfheverogasdugpssorpenly used

in N, N-di net hyl formanm de, and the sol ution
in the art. The results are shown in FIGS. 1A and 1B.

[0078]

[Example 5] Crystals of

[1—(6—methoxypyridazine—3—yl)—5—(pyridine-z—yl)—1H—pyrazole—3—yl]

(4-methylpiperazine-l-yl)methanone monohydrochloride (Compound

(1b)) dihydrate

The anhydrous Compound (1b) (200.0 mg) produced in Example 1-4
was placed on a dish, and placed in a desiccator with saturated aqueous
solution of potassium nitrate (93% RH) at room temperature for 7 days
to thereby obtain desiccated crystals (216.1 mg).

Elementary analysis: Calculated value (CjgHp1N;0,-HC1:2H0); C, 50.50;
H, 5.80; N, 21.70; C1, 7.85. Measured value; C, 50.42; H, 5.74; N,
21.44; C1, 7.83.

The crystals were evaluated by powder X-ray diffraction and
thermal analysis (TG/DTA) according to the procedure commonly used
in the art. The results are shown in FIGS. 2A and ZB.

[0079]



was reacted with N nethyl pi perazine in the presence of
1- hydr oxybenzotri azol,

1- (3-di net hyl am nopropyl) - 3- et hyl car bodi i m de

hydrochl oride, and triethylam ne. The reaction

sol ution was separated by addi ng water and et hyl
acetate, and the aqueous | ayer was extracted with
ethyl acetate. The organic |ayers were conbi ned,

[Examplge]hed‘Mta sat ratedfgxgungﬁrig[gdeAffgLution, and
by filtration and remva ' separat f on
[1- (6-meRhpiyRy —dasiner sl - Lo 4 Sal pient difd@fa z01e-3-y1]
uuuuuu pessutre—tme FeSrauewas purttred Dy Silica
i e AL 00N Qy -2 1} 2 FARUNG frdRund (1c) )
e teraiplai i Wb B LM Rt
C . & (Ek 2 aR¢ afitseblved in
AR %% 0.022 g{ 32b g% concentrat ed ﬁg%rochlorié a& gﬁ ’
ethanolEggtgﬁégﬁg%%%gkéﬁ@§§%ﬂﬂ?éﬁgéf@éraaﬁiﬁ@ﬂﬂji@ofé}ﬁemtaric
cool1ng roomtenperature, the reaction mxture was
acid, tkgele lmomﬁqlrteosr%tsaﬂgafcgﬁ Lo d8yE 8 PEESEPLLAL Ent henfter cooling
rystal’s. € precipitated crystals were collected by
to roomff%éﬁq%@féw?@r@,r‘dt}%'rﬁﬂxt\!ti@ W storoht aiitib3 sty s8%or 15
of the crystals of the anhydrous Conpound (Ib) .
hours. @@?’Héﬂﬂbi&ﬂﬁde}bﬁlo&ys%ll(wkﬂe&edcﬁ&ﬂﬂeté@Z@ﬁQlWD@@l@@)’@h air
C, 54.87; H 5.33; N 23.57; d, 8.52. Measured
to obta¥al Heys€a1B4063Cokpobnd3;(1d) 28.609, €b%)8.64. The
crystals were evaluated by powder X-ray diffraction
Elementanq atdieysthd : ardloydiag odT& DIA) (GoboNdPrd 460t hie C- 52.17; H,
procedure commonly used in the art. The results ar
5.14; NsP@@nSQn RIGSsuned ampilu® §00781911 Bkanpt 51N or ti@s
0
The crystals were evaluated by powder X-ray diffraction and

thermal analysis (TG/DTA) according to the procedure commonly used
in the art. The results are shown in FIGS. 3A and 3B.
[0080]

[Example 7]

1—(6—Methoxy—3—pyridazinyl)—5—(2—pyridinyl)—1H—pyrazole—3—carboxy

lic acid (MCP)

To a solution (100 ml) of CHP (3.5 g) in methanol were added
MDP (5.0 g) and concentrated hydrochloric acid (1 ml), and the mixture
was heated under reflux for 14 hours. The reaction solution was cooled
to 50°C, and 28% solution (12.0 ml) of sodium methoxide in methanol
was added at the same temperature. The mixture was stirred for 1 hour.
1N aqueous solution of sodium hydroxide (15.0 ml) was added to the
reaction solution, and the mixture was stirred at 50°C for 1 hour and
cooled to room temperature. To the reaction solution were added water

(45 ml) and active carbon (250 mg), and the mixture was stirred at



[ 1- (6- met hoxypyri dazi ne-3-yl)-5-(pyridine-2-yl)-1H pyr
azol e-3-yl] (4-nethyl pi perazi ne-1-yl)net hanone
nonohydr ochl ori de (Conmpound (I1b)) dihydrate The
anhydr ous Conpound (1b) (20€.0 ng) produced in Exanple
1-4 was placed on a dish, and placed in a desiccator
W th saturated aqueous solution of potassiumnitrate
(93% RH) at roomtenperature for 7 days to thereby

obt ai n_desi t ed | . . . .
room terﬁ%%‘%q ii?%ﬁgm?%% gg&?&f%%%‘@‘gﬁﬁ%ﬁ%%gﬁ%ﬁoﬁy%ltratlon’
o e g5 T e o bSO g o
solutic}mr’ﬁrteo ev%}fl tf%%‘#‘é"%ﬁ% Xnkayodikfbactinan s@Rdred at room

ermal "anal’ysis e, according to the procedure
temperaty] L%ﬁ“gfjt d L. rhRegresubti s s2ke Shewhall were
P %% ég?q%%?an gb. [007§?E35 [Eganplg 6] C)ystgls of

collectaéw%gf %li‘it_[rét(i_@n, and dried under reduced pressure to obtain
met hoxypyri dazi ne- 3-yl)-5-(pyridine-2-yl)-1H pyrazol e-

the ti&éyé&mp&éﬁ&\?@.yﬁjogger agh Peohs Wpdmidmanwne ¢ data obtained for
nmono-|-tartrate (Compound (lc)) Conpound (la) (3.0 g)

this cMRAEEGdre Bxamle e Wasndissehvedith ehbaeodf Example 1-3.
containing 5 %water (30 m) , and after adding 1.24 g
gjog_];}t ar.tari c acid, the mxture was heated to 50C for
di ssolution. After cooling to room tenperature, the

[Exampl@ X Ure was stirred with a stirrer for 15 hours. The
precipitated crystals were collected and dried with

1- (6-Mat Hox{e3obtnidaziysl at 5- 62-Conboimul [ + EH-Pyurazglegiogarboxy
El ementary anal ysis: Cal cul at ed val ue ” ’

lic ac{ClOREN/RCAHEO6); C, 52.17; H

To a solution (100 ml) of CHP (3.5 g) in methanol were added
MDP (5.0 g) and methanesulfonic acid (0.78 ml), and the mixture was
heated under reflux for 14 hours. The reaction solution was cooled

to 50°C, and 28% solution (12.0 ml) of sodium methoxide in methanol

was added at the same temperature. The mixture was stirred for 1 hour.
1N aqueous solution of sodium hydroxide (15.0 ml) was added to the
reaction solution, and the mixture was stirred at 50°C for 1 hour and
cooled to room temperature. To the reaction solution were added water
(45 ml) and active carbon (250 mg), and the mixture was stirred at
room temperature for another 1 hour. After removing active carbon
by filtration, 35N hydi_:ochloric acid (8.0 ml) was added to the filtrate
to adjust the solution to a pH of about 3.0. The solution was stirred
at room temperature for another 1 hour. The precipitated crystals
were collectedby filtration, anddriedunder reducedpressure to obtain
the title compound (5.57 g). Various spectroscopic data obtained for

this compound were completely consistent with those of Example 1-3.



5.14; N, 18.52. Measured val ue; C 51.91; H 4.95; N
18.56. The crystals were eval uated by powder X-ray

diffraction and thermal analysis (TG DTA) according
to the procedure commonly3used in the art. The
;Tsults are shown in FIGS. 3A and 3B. [0080] [Exanple
1- (6- Met hoxy- 3- pyri dazi nyl ) -5-(2-pyridinyl)-1H pyrazo
[qgﬁijcarboxy lic acid (MCP) To a solution (100 ﬁ?) of
(3.5 g) in nethanol were added MDP (5.0 g) and
[Examplggafentrated hydrochloric acid (1 m) , and the
i xture %gf heated under ref lux for 14 hours. The
1-(6-M £ 41} O W) C00| e i & DnSOL; y BNl 1289950 altd -oiryl]
[1-¢ %ﬁﬁ?%yéy% of sodidﬁ?n%thogﬁg% in netﬁéngﬁl azg added !
(4—methﬁi%£$@r§9£@elfﬂ?§r 18t £n orTd en o ot il Bowimbo 51 dle 1 eChbrippurid
our. | N aqueous sol ution of sodi um hydroxide (15.0
(1b)) m) was added to the reaction solution, and the
m xture was stirred at 50C for 1 hour and cooled to
MEPONS t @NPErdd &Il susgenddie feastéoonsor uieondhenk) adied
water (45 m) and active carbon (250 ng), and the
1-hydroRyxéHretwaszsli noadhptirdde f BORTt Brperatar® for 1
hour. After renoving active carbon by filtration, 5N
N-methyhpdpeehkonkc(act dnl()8. @nd YinsslabgalcorPREIATLEPatRC 5.2
to adjust the solution to a pH of about 3.0. The
g) were $ld#d,onndashs tiire awasoshi rreper 40GFef 30 BABE Rer Mater
1 hour. The precipitated crystals were, collected b
was addéﬁl to athenseagiel o | s Wit é‘d’l?céalepf“é§gHF8 W%So%’igur%ed at
the title conmpound (5.73 . Various s [
the samgdremRrsbiat Werl FGr 1 lf(l?ﬁl%- Cgt),lpgoay\{g%&wggenﬁ%?%%%@e% to room
tempera%%?gfgég%hgkkgé&%g%%tg%é%?gggf%%égéseparatedbyfiltration.

The resulting filtrate was concentrated under reduced pressure, and
the residue was dissolved in ethanol (50 ml). Concentrated
hydrochloric acid (2.8 ml) was added, and the mixture was stirred at
room temperature for 1 hour. The resulting crystals were collected
by filtration, and dried under reduced pressure to obtain the title
compound (6.3 g). Various spectroscopic data obtained for this
compound were completely consistent with those of Example 1-4.
[0083]
[TestExamplel]Evaluationofnmistureadsorbinganddesorbingbehavior
The Compounds (la), (1b), and (lc) producéd in the Examples as
described above were evaluated for their moisture adsorbing and
desorbing capacity by the method commonly used in the art. More
specifically,aboutZOIm;ofthecrystalswerepﬂacedjjlaMicrobalance

(anautomaticvaporadsorptionsystem),andchangeinmwightwithlapse



[0081] [ Exanple 8]
1- (6- Met hoxy- 3-pyridazinyl)-5-(2-pyridinyl)-1H pyrazo
e-3-carbcxy lic acid (MCP) To a solution (100 m) of
CHP (3.5 g) in methanol wezg added MDP (5.0 g) and
nmet hanesul fonic acid (0.78 m), and the m xture was
heat ed under reflux for 14 hours. The reaction
solution was cooled to 50C, and 28% solution (12.0
N haxide it £y addedaatethe 10 ¢
of tlmesgkg 8%%2?%?@?5& %hggﬁﬁkggggh&ggaég'rred ?or T hour . ©
o u ol i f i 3630 m) was
90% to ;e'g;&g%%e% : hZe \f}éttte‘?:n.a(]Bsog%I iYR %%Qi;giga' delen

reacti on ution, the m xture was

R
tenp

a%thﬁh %@ n

erature. o

exhibitv%; vfgi)grh?gghg?itgi

S st

sol ution was stirred

change niohokeHg v ht

i ey g

eVSfCBBQ
_ roomte
40 to Q¥ erpT@OVIZNY @Ct iRy canbon

hydrochloric ‘aci d

(o )

OpeP

ature
by filtration
(8.0 M) was added to the filtrate
just the solution to a pH of about 3.0. The
at

?Egéth‘a% ard cOli%@%h%@st Q1EPOM(1b),

SN

and
reacti on solution were added wat er

290 fﬂ%!&@QQmiﬁﬁ MiXtUE€range of

or another .1 hour.

(lc)

room tenperature for another
[Test Exdille ZNhepriacitiidrated crysials foereheciol |seeted ity
byfiltration,and dried under reduced pressure to
@bidundd heatj t(lle) cemebuhd) 65767 lgis vavapueuws 1ts of Compound
spectroscopi ¢ data obtained for _
(1la) preydert ahytaenskstehtswid iddwsidoaf aboarplierd- 3toBgd at 25°C
[0082] [ Exanple 9] .
and at [plre8anevhoRypyditazéhedB- Y% 5 qpysrdfae-2-days fg gypluate
azol e- 3-yl ]

this conmpound were

).met hanone

The results are shown in Table

4- et hyl pi perazi ne-1 -yl
Eohplott:

1. Change in crystal form was measured in the case of fumarate at

a low humidity, and in the case of Compound (la) and its citrate at

a high humidity.

to the method of Example 3.

The salts of Compound (la) were produced according

Compound (1lc) was demonstrated to be highly

stable since it showed only slight change in weight with no change

in the crystal form.

[0085]
Table 1
0% RH 52% RH 93% RH
Weight Crystal Weight Crystal Weight Crystal
change form change form change form
(%) (%) (%)

Compound |-0.41 No'! 0.41 No 7.99 Yes
(la)
Compound |0.20 No 0.58 No 11.54 Yes
(1b)
Compound |-0.20 No 0.00 No 0.19 No
(1c)
Maleate 0.00 No 0.40 No 0.39 No
Citrate 0.00 No 0.00 No 2.45 Yes
Succinate | 0.00 No 0.97 No 1.07 No
Fumarate |-5.65 Yes® 1.60 No 0.59 No




(I'b)) MCP (5.0 g) was suspended in acetonitrile (50
m ), and 1-hydroxybenzotriazol nonohydrate (HOBtH20,
3.4 g), Nnethylpiperazine (3.7 n), and
di cycl ohexyl carbodiinm de gBCC, 5.2 g) were added, and
the mixture was stirred at 40C for 3 hours. Water was
added to the reaction solution , and the mxture was
stirred at the same tenperature for 1 hour. The

1) No: Wo“cﬁ%%%lg‘é!asgt)hqgsqoogglqetghggggn tenperature, and the
preci pi afe crystals were separated by filtration

[6@§%fesult|ng filtrate was concentrated under reduced

pressure, and the residue was dissolved in ethano

[Test E%%g%g%)mcgimlr@i eshy g Fyg ochh osispeeish 2. 8 m) was

and the m xture was stirred at room

v SIPENALIHE W@l cdiheudkedThe omeBuhén ngnd raystailes taeres guinea

collected by filtration, and dried under reduced

pig by uPI£§IYN® vO1 @R @IfM3 1 hes tdddiam cotpauad o6tBe gpnticoagulant,
Vari ous spectroscopic data obtained for this conpound

and theWeE1E00PH b Bbyd consi séent 1 fngdd t dinsks bfg Baanpl G mimgites to
[0083] [Test Exanple 1] Evaluation of noisture

separat@dﬁpébehgtamﬂﬂdqﬁbw$mmgﬂﬁ§ﬁaviéﬁterhéembﬁ$69nﬁge(ﬁ%§,in the
(I'b), and (1c) produced in the Exanples as descrj bed

upper lapeve wkeelevet ubteer fonst fler Fhebi eenirel HHERS Hing &y 9 To*
desorbing capacity by the method commonly used in the

10 minuﬁéb.tbbﬁ@pas&@@iﬁh&xﬁlqﬁelﬁﬁnnoqm)pﬁ@s@ﬁ,ﬂﬁ@Pérys@am% of the

~were placed in a Mcrobalance (an_automatic vapor

solutioadebr@uieerystlénPr SRAPERERGE i ﬁxé\%?giﬁ%rmjwtt%\% §6§ea‘§%ed to
of time was nonitored at a_relative hu 'gi bd D Lhe

200 KL oF i oh 050036 (5 7t DA CnRE TR BF BivSor Bt ahTITeS:
an esorption.

Platelet aggrega iggnwas then induced by adding 2 pL of collagen to

the mixture. Platelet aggregation rate was measured by using PAM-12C
(SSR Engineering) . Platelet aggregation rate in the presence of each
compound at each concentration was determined by using light
transmittance for the PPP as the value of 100% aggregation to thereby
calculate the ICsg value for each compound. The results are shown in
Table 2.

[0087]

[Test Example 4] Inhibition of Cyclooxygenase-1 (COX-1) and
cyclooxygenase-2 (COX-2)

Screening assay kit for COX inhibitor (Cayman Chemical Company,
CatalogNos.560101and560121)wereusedtoneasureinhibitoryactivity
of each compound for COX-1 and COX-Z.

Reaction buffer, heme, arachidonic acid, SnCly, EIA buffer, wash
buffer, prostaglandin (PG) screening EIA standard, PG screening

acetylcholinesterase(AchE)tracer(conjugateofzachromogenicenzyme



It was then found that all of Conmpounds (la), (ib),

and (lc) exhibited weight change of only up to 1% at
the RHin the range of 40 to 60% (FIGS. 4A, 4B, and
4C). [0084] [Test Exanpl el Evaluation of crystals
for their stability Conmpounds (la) , (Ib) , and (ic)
as well as various salts of Conpound (la) produced in
t he Exanpl es as descri bed above were stored at 25C

and HRPgndagéoeGrSF?E%M?HQUQEQ'Extggegﬁ% wé%e ﬁ£e§§f%aobe§ore the

eva hange in weight and crystal form
measuregggtresults are shown in Table 1. Change in crystal
ormwas neasured in the case of funarate at a | ow

Y, oa d (I d i
(1) progifh by o B L aRsE Ok P s of compound

%Ea}e¥@{foﬂr§5ﬁ5¥ﬂln@Q§ﬁfEHiﬁhné‘%dﬁ%@u@ebbﬁdeﬁtrExaﬂnl@f the
Compound (lc) was denonstrated to be highly stable

compoun@'@?ethé Bhowete 9Nk yd stdpht chatge 2 kawebaghbwetlt honstand at
change in the crystal form [0085] Table 1 0% RH 52%

37°C for% 1%%1’{?185'5 V&) ghb £ ysdral i 9bE 1 Ehestaddd) ghtl the reaction

ystal change form change form change form (% (%
solutlo%o'@as CONMBRHAG & S 4dd Ne' 3 PAfloNe mA.rR3 e¥es Aftay the reaction,

npound 0.20 No 0.58 No 11.54 Yes (IDb)

50 pL of 1IN hydrochloric acid was added to cease the reaction, and
100pLofSnClzsolutionwasadded,andthereactionsolutionwasallowed
to stand at room temperature for 5 minutes.
(2) Quantitative determination of PGF,a by ELISA

50 pL of an antiserum (rabbit anti-PGF,a antibody) was added to
eachwellofaa96wellplatewhichhadbeencoatedwithnmuseanti—rabbit
IgG, and to each well was added 50 pL of a 2000-fold dilution of the
PGF,o. producing reaction solution, and then, 50 uL of the AchE tracer.

The reaction mixture was allowed to stand at room temperature for 18
hours. The wells were washed 5 times with the wash buffer to remove
the excessive AchE tracer, and 200 pL of Ellman reagent was added.
After allowing to stand in a dark room for 60 minutes, the absorbance
was measured at 405 nm.

[0088]
(3) Calculation of inhibitory activity

Standard curve was depicted by using PG screening EIA standard,
and amount of the PGF,o produced was determined from the absorbance.

The inhibitory rate of each compound of the Examples at each

concentration was determined in terms of ICsg by using the amount PGFL0



Compound -0.20 No 0.00 No 0.19 No lc) Male
No 0.40 No 0.39 No Citrate 0.00 hb(o %O No gtESOYgg
Succinate 0.00 No 0.97 No 1.07 No Fumarate -5.65 Yes)
1.60 N 0.59 No 39 1) No:4INo change, 2) Yes: Some
change [0086] [ Test Exanple 3] platel et aggregation
suppressi on Venous bl ood was col |l ected from human and
anest heti zed guinea pig by using 1/10 volune of 3.13%
producedsqg'u@h%'EE@E@lBﬁrsmetaﬁhlﬁﬁagdbﬁﬂhlnlagdtbﬂecompounds of
' ected bl ood was centrifuged at 180 g for 10
the Exan%‘ﬂélét es h@ossepanat eephatel eter sobwpl asnBalp PRF) - .
ter renoving the PRP in the upper |ayer, the | ower
rologwer was further centrifuged at 1600 g for 10
mnutes to separate the platel et poor plasma (PPP) . 1
Table 2 L of the solution of Conpound (1) or Cbnparat|ve

FanrnI es 1. t0o 2 waac o

mi xt ur e ma§HEP¥%ﬁEHO?éﬂg?gégegggg9%kﬁé F?thggngHeOf COX

Pl atel et aggreqeeirosms(i%en Miuced by add ,35% PMA
collagen to themanxture. PhantedePidigg eo%@Xn t oCOX-2

CompouWas (measufed by .s®s ng PAM 12C NPSSR Enylnééﬂ@ng) . >100
(Exampﬁgaqehgt aggregation rate in the presence of each

Compoupgﬂgqgnu t—eacp_gogcentrati op. wgs det érm regd by| usi g0
(Exam h%ltrawsn1ttance for |{the PPP as thel{val ue of 100%

""*“ gatton—to—thereby —catculate the 1Co0 val ue for
N@adhﬂcwmmﬂmmhnd%e results are shown in Table 2.

[0090]

Compounds (la) and (1b) inhibited the platelet aggregation in
human and guinea pig at a low concentratioﬁ. On the other hand, they
exhibited ICsg for COX-1 and cOX-2 which is 100 fold higher than that
of platelet aggregation suppression.

[0091]

[Test Example 5] Evaluation of oral absorption

Fasted guinea pigs having a body weight of 290 to 360 g were
administeredwithzasuspensionchCompound(lb)jj}O.S%H@thylcellulose
(MC) at a concentration of 2 mg/mL in terms of Compound (la), at a
dose of 10 mg/kg orally. Contrast group was solely administered with
5 mL/kg of the 0.5% MC which is the solvent for the test compound.
At 1 hour after the administration, the guinea pig was anesthetized
with ketamine and xylazine, and after abdominal section, blood was
collected from abdominal aorta by using 1/10 volume of 3.13% sodium
citrate. PRP was prepared from the thus collected blood by the same

procedureasT@stEﬁample23toneasuretheplateletaggregationinduced




[0087] [Test Exanple 4] Inhibition of
Cycl ooxygenase-1 (COX-1) and cycl ooxygenase-2 (COX-2)
Screening assay kit for COX inhibitor (Caynman Chemni ca
Conmpany, Catal og Nos. 568201 and 560121) were used to
measure inhibitory activity of each conmpound for
COX-1 and COX-2. Reaction buffer, hene, arachidonic
acid, SnCl2, EIA buffer, wash buffer, prostaglandin

by colléé?@.S%%ﬁ%ﬁbn g{éléEaQQﬁfggaP§b§Cr€ﬁ%“dﬁﬂlagen was used at

ol I nest erase tracer (conjugate of a

a finalC&%r?ggrg@Pé‘&&qzcyme@ nd PG screening EIA

i Sérum wer e reparéa before the measurenent. (1)

T Q@é‘ﬁtl't%nagg ﬂ@:\%@ 1Y FEOX-4. o rCKe 2o lded loFatheaquinea pig
sol ution containi ng various concentration of the

admlnlsEQF@@Wgt@fC&ﬁ%@@”Mkﬁs aand G9¥elodr1C@g Zovashe platelet
lowed to stand at 37C for 10 m nutes. 10 L of
aggrega@i@ﬁhiﬂ@ﬁt§da§ydtM\@Sc@ﬂﬂsgenandst hemsekablpnsusptetsenh to
was allowed to stand at 37C for 2 mnutes. After the
demonstFgastivar cSApbund 1Nbhyis osit D ¢ termicl W ateso et da @xhibit
cease the reaction, and 100 L of Snd 2 solution was
its effadded, and the reaction solution was allowed to stand
at roomtenperature for 5 mnutes. (2) Quantitative
determ nati on of PGF2a by ELI SA 50 pL of an antiserum
(rabbit anti-PG-2a anti body) was added to each well
of a 96 well plate which had been coated with nouse
anti-rabbit 119G and to each well was added 50 pL of
a 2000-fold dilution of the PGF2a producing reaction
solution, and then, 50 L of the AchE tracer.



The reaction m xture was all'owed to stand at room
tenperature for 18 hours. The wells were washed 5
times with the wash buffer to renove the excessive
AchE tracer, and 200 L of4El | man reagent was added.
After allowing to stand in a dark roomfor 60 m nutes,
t he absorbance was neasured at 405 nm [0088] (3)
Cal culation of inhibitory activity Standard curve was
- depi cted by using PG sgeemang EI A standard, and
anmount of the PGF2a produced was determ ned fromthe
absorbance. The inhibitory rate of each conpound of
the Exanples at each concentration was determned in
1. A tedniPorfa |40 dyerise oy heoanmint (IRGF2a 41 produced

for the reaction solution not containing the conmpounds
of the Exanples as 100% The results are shown in
Table 2. [0089] Table 2 Suppression of aggregation by
I nhi bition of COX collagen (I1C50, M (1C53, ~Lm

Hurmary Guisnea pig COX-1 COX-2 Conpound (I b) 0.86 ND
>100 ™10 (Exanpl e 1;G4) fl Conpound (la) 1.1-1.3 0.13

Exanpl e 2)"WND: Not D%h%rm ned [0090]
s

Me0 oo

[1—(6—Methoxypyridazine—3—yl)—5—(pyridine—2—yl)—1H—pyrazole

—3—yl](4—methylpiperazine—1—yl)methanone monohydrochloride.

3. The compound according to claim 1 or 2 wherein the compound is

an anhydride.

4. The compound according to claim 1 or 2 wherein the compound is

a dihydrate.

5. A compound represented by formula (Ic):



Compounds (la) and (Ib) inhibited the platel et
aggregation in human and guinea pig at a |l ow
concentration. On the other hand, they exhibited |IC53
for COX-1 and COX-2 which 44 100 fold higher than that
of platel et aggregation suppression. [0091] [ Test
Exanpl e 5] Evaluation of oral absorption Fasted gui nea
pi gs having a body weight of 290 to 360 g were
adm ni stered with a suspension of Conpound (Ib) in O.
5% ey hylcel lul ose (MC) at a concentration of 2 ng/nL
in te\ns /of Cbnpound/mma) at a dose of 10 ny/ kg

oral | W ntrastgg?ﬁUp was solely administered with 5
m./ kg of 0.5 eﬁg;mhlch is the solv@t) for the test
co 1N after the admnistration, the

Me0 p|§N nest.petazgec avid h ketam ne and

xylmzine and apter abdonmi nal section, blood was

coll ected from abdom nal aorta by using 1/10 vol une of

3.13% sodium citrate. PRP was prepared fromthe thus

coll ected blood by the sane procedure as Test Exanple

3 to neasure the platel et aggregation induced 42 by
6. collagen. In the platel et aggregation, the collagen

s it o e concentPallon ol 0.5%0100 2510 ccne
d t d d
-3-yl] (%lf'l ne?ﬁ&pgé)ea}ftarr?@%safr gtme gjgaélr ega ugn |(Ln )ce% by ?ﬁg

col |l agen was remarkably suppressed to denonstrate
t hat Conmpound (I b) is sufficiently absorbed to exhibit

7. ﬂﬂ%?c%&%%%%d égcording to claim 5 or 6 wherein the compound is

an anhydride.

8. A method for producing a compound represented by formula (Ib):

\) (Ib)

- HCI

Me0

comprising the steps of reacting a compound represented by formula

(II):



CLAIMS 1. A conpound represented by fornula (1b):
OWN(DI /CH3 (I b) NHC Ml v 'NO 2.

[ 1- (6- Met hoxypyri dazi ne-3-yl)-5-(pyridine-2-yl)-1H pyr
azole -3-yl](4-nmethyl pi pébazine-I-yl)nethanone
nonohydr ochl oride. 3. The conpound according to claim
1 or 2 wherein the conpound is an anhydride. 4. The
compound according to claim1 or 2 wherein the

npound is a dihydrate. 5. A conpound represented by
44 N/ /CH3 N / MO\ NNN L-tartaric

te. 7. Thz conpound according to claim5
the conpolAdi?s an anhydri de.

0
N
Me0” NT

with N-methylpiperazine in water-containing ethanol in the presence

of 1l-hydroxybenzotriazol monohydrate and
1—ethyl—3—(3—dimethylaminopropyl)carbodiimide; and treating the

reaction mixture with concentrated hydrochloric acid.

9. A method for producing a compound represented by formula (Ib):

(Ib)
- HCI

Me0

comprising the steps of reacting a compound represented by formula

(I11):

(I11)

with sodium methoxide in methanol; treating the reaction mixture with

sodium hydroxide to produce a compound represented by formula (II):



MeO

8. A nethod for producing a conpound represented by
formula (Ib) N CH3 Nonmi Nv (I b) ~NNO HC MON
conprising the steps of reacting a conmpound
represented by formula (HK6: 45 NN OHN(lI I) O
MeO | NON with N-nethyl pi perazine in water-containing
ethanol in the presence of 1-hydroxybenzotriazo
nonohydr at e and
I~et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de; and
ating the reaction mxture with concentrated
jochloric acid. 9. A nethod for producing a
aerepresented by formula (Ib) N-CH3 N - (7 J
' Od4NNO HC MO conprising the steps of

N 0

; reacting this compound with N-methylpiperazine in water-containing

ethanol in the presence of l-hydroxybenzotriazol monohydrate and

1-ethyl-3-(3-dimethylaminopropyl) carbodiimide; and treating the

reaction mixture with concentrated hydrochloric acid.

10.

A method for producing a compound represented by formula (Ib):

\) (Ib)

- HCI

comprising the steps of reacting a compound represented by formula

(IV) :

OMe (IV)

with 3-chloro-6-hydrazinopyridazine in methanol in the presence of

concentrated hydrochloric acid to produce a compound represented by

formula (III):



NN / O N(I I 1) C I NONO with sodi um net hoxi de
in nmethanol; treating the reaction mxture with
sodi um hydroxi de to produce a conpound represented by
formula (11) 46 NN "NZOHAN (I 1) 0 MO | NON;
reacting this conpound with N nethyl pi perazine in
wat er-contai ning ethanol in the presence of
1- hydr oxybenzotri azol nonohydrate and
1- et hyl - 3- (3-di met hyl am nopropyl) carbodiim de; and
treating the reaction mxture with concentrated
drochloric acid. 10. A nethod for producing a
ound represented by formula (Ib) NCH3 - Noml Nv
~N O HC MO N~ conprising the steps of

a c%%pound represented by formula (1V): N

e

N
/E\( (111)
N 0
<

Cl N

;reactingthiscompoundwithsodiumn@thoxideinnmthanolandtreating

the reaction product with sodium hydroxide to produce a compound

represented by formula (II):

(11)

MeO

; and reacting this compound with N-methylpiperazine in

water-containing ethanol in the presence of l-hydroxybenzotriazol
monohydrate and 1—ethyl—3—(3—dimethylaminopropyl)carbodiimide; and
treating the reaction mixture with concentrated hydrochloric acid.

11. A method for producing a compound represented by formula (Ib):

(Ib)




0 O with 3-chl oro-6-hydrazi nopyri dazi ne in nmethanol in

the presence of concentrated hydrochloric acid to

produce a conpound represented by formula (I111): 47

O YNN (I 1 1) C | MBNO ;reacting this conpound

wi th sodi um nmet hoxi de in nmethanol and treating the

reacti on product with sodi um hydroxi de to produce a
conmpound represented by forrmula (I1): NOH N N (I

compris*ﬂ?ﬁé%g% £ ?@gcE?ﬁ%tééék§ﬂﬁ§%ﬂ§ﬁﬁﬂ9%ﬂ@hwdiﬁéthyl oxalate

erazine in “water-containing ethanol in the

i sencen Ofy de et Ox¥bend Otk Indzd ox in ey gf a8 €cand compound
0 meth#{&l ER ]?hé) (Ig%e di met hyl am nopr opyIO)char bOdlgl m de; and

represe{ﬁﬁg@tb\ﬂgféﬂﬁuxgaqvpn m xture with concentrated
hydrochl oric acid 11. A nmethod for producing a

conpound represented by fornmula (I1b) \N N "CH3 N/
NJ (I b) C-NNO - HJO MO N~

N 0
N/ OMe (IV)

; reacting this compound with 3-chloro-6-hydrazinopyridazine in

methanol in the presence of concentrated hydrochloric acid to produce

a compound represented by formula (III):

(I'11)

Cl

; reacting this compound with sodium methoxide in methanol; treating
the reaction mixture with sodium hydroxide to produce a compound

represented by formula (II):

(I1)




~ 48 conprising the steps of reacting acetyl pyridi ne
with dinmethyl oxalate in nethanol in the presence of
sodi um et hoxi de to produce a conpound represented by
formula (1V): ~We (I V)420 0 reacting this conpound
wi t h 3-chl oro-6-hydrazi nopyridazine in nethanol in
the presence of concentrated hydrochloric acid to
produce a conpound represented by formula (111): N/

reactlgghthhgléd o&h&luﬁjwﬁlhetﬁ?ﬁﬁip@ﬁaihméJQDWBOEmdcmnthlnlng
’ um net OXIde i n nmet hano treating the reaction

ture Widdhesadi um hydsoxiaedo: prodins aeonpoimde and
ethanol B s ol 2T N e T T T PN D Mo

1-ethyl N 483 g BASHE Mlarh v SpLaFPOUNEk Mbddi dhinbd hyd ol pereeziime the
I N wat er - cont al ni ng

reaction mixture with concentrated hydrochloric acid.

12. A method for producing a compound represented by formula (Ib):

\) (Ib)

- HG!

comprising the steps of reacting a compound represented by formula

(.IV):

N
N/ OMe (IV)

with 3-chloro-6-hydrazinopyridazine in methanol in the presence of
methanesulfonic acid or in the presence of concentrated hydrochloric
acid; adding'sodiUHlmethoxide} and treating the reaction mixture with

sodium hydroxide to produce a compound represented by formula (II):



et hanol in the presence of 1-hydroxybenzotriazo

nmonohydrate and 1-ethyl-3-(3-di nmet hyl am nopropyl)

carbodiimde; and treating the reaction mxture with

concentrated hydrochloricS&cid. 12. A nethod for

produci ng a conpound represented by formula (IDb)

NCH3 NomNv (I b) NNNO HCI MeO conprising the

steps of reacting a conmpound represented by formul a

0 ("NOwe (I V) 00 wth

| or o- 6- hydr azi nopyri dazine in nmethanol in the

ence of nethanesulfonic acid or in the presence

trated hydrochloric acid; adding sodi um

. andH reating the reaction mxture wth

ide to produc% a conmpound represented by

| f orymul - 50 N\ ( N (I 1) MOIl NONO ; and
redcting thi 9 conmpound with N-nethyl pi perazine in

MeO Wat er - cont ai ni ng ethanol in the presence of

W e a Ayl 43-
; and rﬁé?%ﬁngﬁﬁﬁﬁgzgg%ggéﬂb q?ﬁ°ﬂ¥%%@h9l§ﬂﬁ i eyl 4

yl'am nopropyl ) carbodii m de;
water—-containing ethanol in the presence of 1- hydroxybenzotrlazol

monohydrate and 1—ethyl—3—(3—dimethylaminopr0pyl)carbodiimide; and

treating the reaction mixture with concentrated hydrochloric acid.

13. A method for producing a compound represented by formula (Ib):

\) (Ib)

- HCI

comprising the steps of reacting acetylpyridine with dimethyl oxalate

in methanol in the presence of sodium methoxide to produce a compound

represented by formula (IV):

~
N/ OMe (IV)

reacting this compound with 3-chloro-6-hydrazinopyridazine in

.
14

methanol in the presence of methanesulfonic acid or in the presence



treating the reaction m xture wth concentrated
hydrochloric acid. 13. A nethod for producing a
compound represented by fornmula (Ib) N"CH3 N- (_J
NON Nv (I b) Me ONO HELl conprising the steps of
reacting acetyl pyridine with dinethyl oxalate in
nmet hanol in the presence of sodi um et hoxide to
produce a conmpound represented by formula (I1V): N Ow
of conce@t&a%kd Ay8rbencbing 4dis; eakpogndodd tih methoxide; treating
3-chl or o- % hydr azi nopyri dazine in mnmethanol in the
the read¥£SENEE:©Ofr Bl hanesod i nilcyacoxticdr ta phedpresereangnd
of concentrated hydrochloric acid; adding sodium
represeffBédoxy deorhieat (DY) : t he reaction mixture with sodi um
hydr oxi de to produce a conpound represented by
formula (I'1): NN OH / N (I I) MO NONO ; and
reacting this conpound with N-rmethyl pi perazine in
er-contai ning ethanol in the presence of
1- '1 droxybenzotn azol nonohydrate and
N 3- (3-di net hyl am nopr opyl ) car bodi i m de; and

(I11)
Me0” NZ

: and reacting this compound with N-methylpiperazine in

14

water-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and l-ethyl—3—(3—dimethylaminopropyl)carbodiimide; and

treating the reaction mixture with concentrated hydrochloric acid.

14. A method for producing a compound represented by formula (Ib):

\) (Ib)

- HCI

MeO

comprising the steps of reacting a compound represented by formula

(I1):



treating the reaction m xture wth concentrated
hydrochloric acid. 14. A nmethod for producing a
compound represented by fornmula (Ib) NCH3 N WNv (I
b) HC MO N15-1 conpri $ng the steps of reacting a
conmpound represented by fornmula (I1): 52 N OH N /
N (I 1) O MOI NONwth N nethyl pi perazine in
acetonitrile in the presence of 1-hydroxybenzotri azol
ohydrate and di cycl ohexyl car bodi i m de; and

ting the reaction mxture with concentrated
ochloric acid. 15. A nethod for producing a
represented by formula (Ib) ~NICH3 N- r" J

N/ Mo HAO MO N
o \ (11)
N
Med” N7

with N-methylpiperazine in acetonitrile in the presence of
1-hydroxybenzotriazol monohydrate and dicyclohexylcarbodiimide; and

treating the reaction mixture with concentrated hydrochloric acid.

15. A method for producing a compound represented by formula (Ib):

\) (Ib)

» HCI
MeO

comprising the steps of reacting a compound represented by formula

(ITI):

Ne_ 2
/E\( N (111)
N 0

Cl N

with sodium methoxide in methanol; treating the reaction mixture with

sodium hydroxide to produce a compound represented by formula (II):



conprising the steps of reacting a conmpound
represented by formula (I11): N M Ove N (IIl) C1
NON O with sodi um net hoxi de in nethanol; treating the
reaction mixture with so8Pum hydroxide to produce a
conmpound represented by formula (Il) : 53 SN N / OH
~N((I 1) I 0 MOON; reacting this conpound wth
N- net hyl pi perazine in acetonitrile in the presence of
ydr oxybenzotri azol nonohydrate and
cl ohexyl carbodiim de; and treating the reaction
ure with concentrated hydrochloric acid. 16. A
3—f£Qr produci ng a conpound represented by fornul a
CH3 OHN - J NN Nv (I b) C—~NO - HO MO
t he steps( ofI reacting a conpound
l repres y formulall )

N
M0~ “NT

; reacting this compound with N-methylpiperazine in acetonitrile in

the presence of 1-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture with

concentrated hydrochloric acid.

16. A method for producing a compound represented by formula (Ib):

\) (Ib)

» HC|

comprising the steps of reacting a compound represented by formula

(IV) :

AN
N/ OMe (I1V)

with 3-chloro-6-hydrazinopyridazine in methanol in the presence of
concentrated hydrochloric acid to produce a compound represented by

formula (III):



(I1v): OO (I ' V) 00 wth
3-chl orc- 6- hydrazi nopyri dazine in nethanol in the

presence of concentrated hydrochloric acid to produce

a conmpound represented by >%ornula (I11): 54 SN N

Ove N (I I'I) O1 NON Cl reacting this conmpound wth
sodi um net hoxi de in nethanol; treating the reaction

m xture with sodi um hydroxi de to produce a conpound

te and dicycl ohexyl carbodiinm de; and
OMecsaction nixture with concentrated

acid- (1)

Cl N

reacting this compound with sodium methoxide in methanol; treating

the reaction mixture with sodium hydroxide to produce a compound

represented by formula (II):

(11)

Me0

resented by formula (I1): NN OH (I I) NNO MO
reacting this conpound wi th N nethyl pi perazine in
onitrile in the presence of 1-hydroxybenzotri azol

; reacting this compound with N-methylpiperazine in acetonitrile in

the presence of l-hydroxybenzotriazol monohydrate and

dicyclohexylcarbodiimide; and treating this reaction mixture with

concentrated hydrochloric acid.

17. A method for producing a compound represented by formula (Ib)

(Ib)




17. A nmethod for producing a conpound represented by
formula (Ib) | NCH3 NNomi Nv b) iNNO HC MO N-
55 conprising the steps of reacting acetyl pyridi ne
with dinmethyl oxalate in°Rethanol in the presence of
sodi um et hoxi de to produce a conpound represented by
formula (IV): NOw (I V) 0 0 reacting this conpound
wi th 3-chl oro-6-hydrazi nopyridazine in nmethanol in
comprisifg tiicesease xf reaneenyratedy hyyr othnemichadimetioyl oxalate
produce a conpound represented by formula (I11): N
in methdANZ iMen& rddercd Jof EbdNum meEoes de tte sredrpeunompound
wi th sodi um net hoxi de in nmethanol; treating the
represeh€8@tbpniaixtuae(Wih sodi um hydroxi de to produce a
conpound represented by formula (I1): NN / OH N (I

1)

OMe (IV)

reacting this compound with 3-chloro-6-hydrazinopyridazine in

methanol in the presence of concentrated hydrochloric acid to produce

a compound represented by formula (III)

(I111)

Cl

; reacting this compound with sodium methoxide in methanol; treating

the reaction mixture with sodium hydroxide to produce a compound

represented by formula (II):

(11)




MeO NN O 56 and reacting this conmpound wth
N- et hyl pi perazine in acetonitrile in the presence of
1- hydr oxybenzotri azol nonohydrate and
di cycl ohexyl car bodi i m de; fa%dt reatingthis conpound
wi th concentrated hydrochloric acid. 18. A nethod for
produci ng a conpound represented by formula (1b)
NCH3 N/ N-_J (I b) CNNO HC MO N conprising the
; and r&dE&pm@itrieaebinpguadcenpoundnaeprigsigrded ine floractonitrile
(I1V): NOMe (I V) O O wth
in the Prehledre ethydhazirsgpendatimeazol merdyolrate whel
presence of methanesulfonic acid or in the presence
dicycldfexganeamiaddtied dey drrathteat tngabild;caddiung! wodh apncentrated
nmet hoxi de; treating the reaction m xture with sodi um
hydrocHiydriaxiagted.0 produce a conpound represented by fornul a
‘ (I1): 57 NN" OH\ N(I 1) O

18. A method for producing a compound represented by formula (Ib):

\) (Ib)

N 0 -HCl
Me0” N7
comprising the steps of reacting a compound represented by formula
(IV):
® °
N/ OMe (1V)

with 3-chloro-6-hydrazinopyridazine in methanol in the presence of
methanesulfonic acid or in the presence of concentrated hydrochloric
acid;addingsodiummethoxide;treatingthereactionmixturewithsodium

hydroxide to produce a compound represented by formula (II):



MeO ( NON ; reacting this conmpound with

N- et hyl pi perazine in acetonitrile and in the

presence of 1-hydroxybenzotriazol nonohydrate and

di cycl ohexyl car bodi i ni de; 2%hd treating the reaction

m xture wwth concentrated hydrochloric acid. 19. A

nmet hod for producing a conpound represented by fornul a

(Ib) NCH3 N- JN/ N (I b) ~NO HC MO N5

rising the steps of reacting acetyl pyridine with

thyl oxalate in nethanol in the presence of

kum net hoxi de to produce a conpound represented by

IV): NOw (I V) 0 0 reacting this conpound

or o-Bl hydr azi nopyri dazine in methanol in

of‘nethan%ﬁglfonic acid or in the

of concentY g&d hydr ochl ori c aci d; adding
i um et hoxi de; treating the reaction mxture with

Me0 odi um hydr oxi de to produce a conmpound represented by

; react iR A ColbouNd\WithQMe{hylpiperazine in acetonitrile and

| presence 58

in the presence of l-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture with

concentrated hydrochloric acid.

19. A method for producing a compound represented by formula (Ib):

\) (Ib)

- HCI

comprising the steps of reacting acetylpyridine with dimethyl oxalate

in methanol in the presence of sodium methoxide to produce a compound

represented by formula (IV):

X
N/ OMe (IV)

reacting this compound with 3-chloro-6-hydrazinopyridazine in

-
r

methanol in the presence of methanesulfonic acid or in the presence



O MeO NON ; reacting this conmpound wth
N- et hyl pi perazine in acetonitrile in the presence of
1- hydr oxybenzotri azol nonohydrate and
di cycl ohexyl car bodi i m de; faéd treating the reaction
m xture wwth concentrated hydrochloric acid. 20. A
nmet hod for producing a conpound represented by fornul a
(lc) /ICHB30C MN i MO N-L-tartaric acid NON O
of conce@RRELSHENYydhecist €psc afciidaetidiggascohpourethoxide; treating
represented by formula (I1): 59 NN OH MO /NJNN
the redt(ilon Iniitidr eNwnEtthyd quijper drjdeosiiniecadet gniadides & reanfpeund
presence of 1-hydroxybenzotri azol nonohydrate and
represehtatdy For3rdiarety) am nopr opyl ) carbodiim de to
produce a conpound represented by fornmula (la): N /CH
NON N~ (I a)

(I 1)

Me0

; reacting this compound with N-methylpiperazine in acetonitrile in
the presence of l-hydroxybenzotriazol monohydrate and
dicyclohexylcarbodiimide; and treating the reaction mixture with

concentrated hydrochloric acid.

20. A method for producing a compound represented by formula (Ic):

(iC)

comprising the steps of reacting a compound represented by formula

(I1):



Meo, NON O and reacting this conpound with L-tartaric
acid. 21. A nethod for producing a conpound
represented by formula (I11): ~ MO/ NONOH (I Il N
N O 60 conprising the st of reacting a conpound
represented by formula (I11): N / NNNOw (IIl) dC
NON O with sodi um net hoxi de in nethanol; and treating
the reaction m xture wth sodi um hydroxide. 22. A
nmet hod f roduci ng a conpound represented by fornul a
N (I 1) O MeO I NON conprising the steps
of reac'\jn a conpound represented by formula (1V): O

(I

with N-methylpiperazine in acetonitrile in the presence of
1-hydroxybenzotriazol monohydrate and
1—ethyl—3—(3—dimethylaminopropyl)carbodiimidetx>produceaacompound

represented by formula (Ia):

r

and reacting this compound with L-tartaric acid.

21. A method for producing a compound represented by formula (II):




NOMe (I V) 0061 wth
3-chl or o- 6- hydrazi nopyri dazine in nethanol in the
presence of nethanesul fonic acid; adding sodi um
nmet hoxi de; and treating t Y reaction mxture with
sodi um hydroxi de. 23. A nethod for producing a
conpound represented by formula (11): NN / OHN (I
) O MeO NON conprising the steps of reactin g. 1
comprisg¢agpobadstepseséntedchbyngor nBPEPCLRRY) FERF DI (F Vﬁy fprmula
O with 3-chl oro-6-hydrazi nopyridazine in nethanol in
(I11I): the presence of concentrated hydrochloric acid;
. addi ng sodi um net hoxi de; and treating the reaction
m xture with sodi um hydroxide. 24. A pharnmaceutica
conposition conprising the conpound of -any one of
cl ai to 7 and a pharmaceutically acceptable
carrfier.N25. A medi canent containing the

tical conposition of claim 24. 62 26. A
cl ai 1
1Y
C! N

N§

with sodium methoxide in methanol; and treating the reaction mixture

with sodium hydroxide.

22. A method for producing a compound represented by formula (II):
~ ]
NS
N —
OH

MeO
comprising the steps of reacting a compound represented by formula
(IV) :
® i
i Olle (1V)



7 as its effective conponent. 27. A nmedicanent

according to claim25 or 26 wherein the nedicament is

used in preventing and/or treating an ischemic

di sease. 28. A method for %?eventing and/ or treating

an ischem c disease by admnistering an effective

anount of the conpound of any one of clains 1 to 7.

29. Use of the compound of any one of clains 1 to 7 in
with 3-hQduei-tghyalrmednoayeritdazine in methanol in the presence of

methanesulfonic acid; adding sodium methoxide; and treating the

reaction mixture with sodium hydroxide.

23. A method for producing a compound represented by formula (II):

(I 1)

comprising the steps of reacting a compound represented by formula

(IV):

with 3-chloro-6-hydrazinopyridazine in methanol in the presence of
concentratedhydrochloricacid;addingsodiumnethoxide;andtreating

the reaction mixture with sodium hydroxide.

24. A pharmaceutical composition comprising the compound of any one

of claims 1 to 7 and a pharmaceutically acceptable carrier.

25. A medicament containing the pharmaceutical composition of claim

24.



62

26. A medicament containing the compound of any one of claims 1 to

7 as its effective component.

27. A medicament according to claim 25 or 26 wherein the medicament

is used in preventing and/or treating an ischemic disease.

28. A method for preventing and/or treating an ischemic disease by
administering an effective amount of the compound of any one of claims

1 to 7.

29. Use of the compound of any one of claims 1 to 7 in producing

a medicament.



