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 aggregation inhibitor, and its
producti on nethod. Background Art [0002] Platelets
pl ay an i nportant role of gregating and form ng
thronbus to stop the bl eeding when a bl ood vessel is
damaged. On the other hand, platelets aggregate to
formthronbus and enbolus in the part of the bl ood
vessel where vascul ar PEREBEREI?Nim i s damaged or
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infarction, angina pectoris, ischemc cerebro
vascul ar di sorder, and peripheral vascul ar di sorder.
TechnhBaYi e¥19f such S|tuat|on pl atel et aggregation
fnhrbitors have been used for preventing and treating
i scbhem c di seases. Anong such platelet aggregation
inhibitors, | ow dose aspirin has been used for a | ong
tTlm'ss ingrdtit¢s reflbtet tas mhesmrodreoved Wat iARTwhich is useful
- Amtlg?atelet Trialists'  Collaboration) which has
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trials in which aspirin was adm nistered to 100, 000
patients (see Non-Patent Docunment 1). Aspirin,
Backg?8&§¥9irt's known to induce the so called "aspirin
urcer™ i de effect inducing gastrointestina
bl eesh ng. ThIS_SIde ef f ect

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. In 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 anpbunt adm nistered (see Non-Patent Docunent
2). [0003] The platelet aggregation inhibitory action
of aspirin is known to be based on the suppression of
cycl ooxygenase. Two cycl ooxygenases, nanely,

cycl ooxygenase-I (COX-1) a cycl ooxygenase- 2 ( COX- 2)
are known, and aspirin selectively and irreversibly
inhibits COX-1 at a |ow dose to suppress the pl atel et

aggr egation. However hi s nhi bi t on o
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[ Pitor, it is associated with the side effect of
gastrointestinal dysfunction caused by the COX-1
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aspirin function. Accordingly, a platelet aggregation
to be baddn ohe Bupprésoton hé cgoXedxymnddd.or ywacycbnoxygenases,
hi ghly desired. [0005] Nonsteroidal antl-lnflannatory
namelyr ugsclraxyvigroanetd €XGX bl ar’ahtcwcmwmﬁmw dE0Kon) are
by sel ective inhibitign of COX- ver,. ..saone
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1nh1b1tlonofCOX—11salsoeacausefortheasplrlnulcer(seeNon—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,
a platelet aggregation inhibitor free from the COX-1 inhibitory action
is highly desired.

[0005]

Nonsteroidal anti-inflammatory drugs are known to exhibit
anti—inflémmatory 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]

Pyrazolederivatives 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 Docunent 2). However, inhibitory action for 3
the col | agen-i nduced pl atel et aggregati on of these
conpounds is not strong c ared to the COX

i nhibitory action of these conpounds, and these
conpounds are associated with a high risk of

developln%Ha side effect |ike that of the aspirin
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Patent Document 1: Japanese Patent No. 2586713

Patent Document 2: International Patent Publication WO97/29774

Non-Patent Document 1: BMJ, vol. 308, pages 81-106, 1994

‘Non—Patent Document 2: BMJ, wvol. 321, pages 1183-1187, 2000

Non-Patent Document 3: Neurology, vol. 57, Suppl.2, pages S5-S7,
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—PatentDoéument7: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 Docunenf 8: Chem Pharm Bull., vol.
45, pages 987-995, 1997 Disclosure of the Invention
Problens to be Solved by the Invention [0009] An
obj ect of the present invention is to provide
dompFaiienh deichgenh 83 tGheHg PhatoRu bt - suﬁbrééspﬁgeﬁﬁ§7 993,
1997 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
for produci ng such conmpound. Means for Solving the

DlSCléﬁGyg %%Bthgogﬁgint£5%| nventors of the present

Hventtonm have nmade an extensive study to find such a
probldiatg) gle 88U¥84aLY OThd MhivBntoen and found that

particurar salts of pyrazole derivatives exhibit

sgtoomeg action of inhibiting the platel et aggregation

wi t hout inhibiting COX-1and COX-2, and such pl at el .
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a drug i ncluding high orak
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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 plételet aggregation inhibitors have excellent propertiesA
foradrugincludinghighoralabsorbabilityandstability. 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)methanonerepresentgdkniformula(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
Compound (1 b)) of
[ 1- (6- et hoxypyri dazi ne-3-yl)-5-(pyridi ne-2-yl)-1H pyr
azole 3-yl](4-nethylpiperdzine-I-yl)nethanone
represented by fornmula (la) [0012] 5 [Chem 2] N
"OH3 N NJ (f a) MO NON O [0013] (hereinafter
referred to as Conmpound (la)), and L- tartaric acid
[Chemsal2tl (hereinafter referred to as Compound (lc)) of
Compound (la). The present invention also provides a
met hod of produci ng such conpounds. The present
invention also provides pharmaceutical conpositions
g \such conpound and a pharmaceutically
accept &bl e sgarrier. The present invention al so

provi deg—w€di canent ﬂ(cﬂreventing and/or treating an
i schenic di nt ai\ni ng such conpound as its,
. ve conp nenwk\gdb present invention also

or preventny and/or treating an
y adm nistering an effective anounts

of sdtﬁ conpound. 0

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

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]



The present invention also provides use of such
compounds in producing medi caments. Effects of the
Invention [0014] 6 Conpounds (Ib) and (lc) of the
present invention are capable of suppressing the

pl at el et aggregati on without inhibiting COX-1 and
COX- 2. Conpounds (Ib) and {lc) also have the action of
inhibiting thronbogenesis, high crystal stability.,
and good oral absorbabilty. Accordingly, Cbnpounds

(ib) and (1c) of the t
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the intervention of coronary artery (coronary artery
in prebypassg grraffor treating ischemic diseases causeéd by thrombus
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Y% "SAare “also useful i n preventlng and/ or

dysfuntcrtgéh' 5e SdviHus 1andt eabos Usoasseoat efdcai tieplacement of
vascul ar ‘operations, extracorporeal blood circulation,

a blooangkdha ikean Lonpburigd blbyd az@@s(e[te)oqg:flqsrsr@npl?%§émﬁpmbus
invention are also useful in inproving isch nL
after ‘sly@pn‘gmvmw%f gpé@parbapﬁer%dpar@é Bﬁry ypass graft

(CAGB) surgery, percutaneous transluminal coronaryangioplasty (PTCA),
stent indwelling, etc.), diabetic retinopathy and nephropathy, and
occlusionafter replacemeﬁt of acardiacvalvewithanartificialcardiac
valve. Compounds (1b) and (1c) of the present invention are alsouseful
in preventing and/or treating thrombus and embolus associated with
vascular operations, extracorporeal blood circulation, and the like.
Compounds (1b) and (lc) of the present invention are also useful in
improving ischemic symptoms sluch as ulcer, pain, cold sensation

associated with chronic artery occlusive disease.

Brief Description of the Drawings

[0015]

FIG. 1 shows the results of X-raydiffraction (FIG. 1A) and thermal

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



associated with chronic artery occl usive disease.

Brief Description of the Drawings [0015] FIG 1 shows
the results of X-ray diffraction (FIG 1A) and therma
analysis (TG DTA) (FIG 1B) for anhydride of Conpound
(Ib). 7 FIG 2 shows the results of X-ray diffraction
(FIG 2A) and thernmal analysis (TG DTA) (FIG 2B) for
di hydrate of Compound (Ib). FIG 3 shows the results
of X-ray diffraction (FIG 3A) and thermal analysis

TG DTA) (FIG 3B)._f hydr . f d
TG T (LS, 200, 00 oy o, o, CUPOUAL| Gha cherma
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Carrying Qut the Invention [0016] The Conpounds (Ia),
(#13)., 4aBdogkchoét e apsesphi on naehtdes®rPEL eB perltd Wity for

‘represented by formulae (la), (Ib), and (lc)) can be

Compomraddideed (BYGt Hhpr 6duee s %Wﬁcé FesiBly @RScrPpRypnd (1c)

bel ow. [0017] [Chem 3] [Production Procedures] 8
(FIG. 4C).

FIG. 5 shows platelet aggregation in PRP of a guinea pig which

was induced by collagen 1 hour after the oral administration of Compound

(1b) .

Best Mode for Carrying Out the Invention

[0016]

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

[0017]

[Chem. 3]

[Production Procedures]



(Production procedures) CHP 0 C NHMZ + Ove N=N N
MO O 0O OO\ NM C N AP DVD MDP N=N O (I11),
CVWw Nve N/ HN/ ~~OHe N OHHC NO/ NONNO'NO

HC_I NON O (Ib) (Il), MCP W HNJ IN 1J ~/ CHe
Nei N N ~~ NeO NL-tartargc acid NcN O

(Production procedures)

-~ : 4/—\5_
N + MeO)J\’(OMe
0 0 ﬂN
Gl

AP DO HDP N=N )

(1), cwp

Gy

L-tartaric acid

Meo’m/ "

=N

N
L —tartaric acid

(Ic)

[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'sqdium ethoxide) to obtain methyl
2,4—diogo~4~(2—pyridinyl)butanoate (MDP). Reaction temperature is
preferably in the range of -10 to 100°C. AP and DMO used may be a
commerciallyavailableorcanbeprpducedbycommonknowledgeoforganic
chemistry.

[0019]



Meo N L-tartaric acid (I a) NNO (Ic) (0018] These
production procedures are hereinafter described in
further detail. Acetylpyridine (AP) and di net hyl

oxal ate (DMO may be treated in alcohol (nethanol or
ethanol) in the presence of sodi um al koxi de (sodi um
met hoxi de or sodiun1ethOX|8e) to obtain nethyl

2, 4-di oxo-4-(2-pyridinyl)butanoate (MDP). Reaction
tenperature is preferably in the range of -10 to
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[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
pase. This procedure is capable of producing MCP at a high yield since
purification of an intermediate such as CMP is unnecessary.

{00211

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
is preferably sodiumhydroxide. Thereactiontemperatureis preferably
“J.n 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 -



tenperature to MDP in nmethanol, an adequate anount of

acid may be added and the m xture may be heated under

reflux. The reaction solution nay be cooled to about

40C to 60C, and sodi um net hoxi de, and then, a base

may be added to produce

1-(6-nethoxy-3-pyridazinyI%QS-(Z-pyridinyI)-lFprrazo

e-3-carboxy lic acid (MCP) represented by formula

glg) .hananes gf the acid added include

hydrochloric acid and nethanesul foni ¢ acj an :
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ydroxi de can be used as the base. This procedure is
methantipabl e of producing MCP at a high yield gince

qﬁhbglcatlon of an internediate such as CWP is

u necéssary. [0021] CWP can be produced into MCP in
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net hoxi de and a base sequentially. The base used is
compolef@a3bby $06) usE hyel @dedentTheveraidn.on t enperature

is preferably in the range of -20 to 100C, and
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crystallized by adding hydrochloric acid to
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‘ ensatton can be acconplished by the nethod
carboGPTARN;Yia zHS € thel B obih @ dqeepoBde 1SHRURE S Sen fxemnp zaly method,

pepti de synthesis nethods include azide method, acid
a metrfd ofimdewret hosh 1 wcl @ camhydi inedaveehdd method using diethyl
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.,
“Synthetic Peptides” (Elsevier Scientific Publication Company, New
York, 1976); and Japanese Society of Chemistry ed., “Lectures on
Experimental Cheﬁistry, 4th edition, vol. 22, Organic Synthesis IV”
(Maruzen Publishing, 1992), and the like. The additive is preferably
1—hydroxybenzotriazolmonohydrate,andthepreferablecondensingagent
is 1~ethyl—3~(3—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,forexamplethecombinatim1
of 1-hydroxybenzotriazol monohydrate and

1—ethyl—3—(3—dimethylaminopropyl)carbodiimideandijuacombinationof

1-hydroxybenzotriazol monohydrate and dicyclohexylcarbodiimide.



DCC (di cycl ohexyl carbodii m de) nethod, active ester
nmet hod, carbonyl di i m dazol e net hod, DCC/ HOBT

(1- hydr oxybenzotriazol) nethod, a nethod using
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Compound (1b) can be produced as crystals when concentrated
hydrochloric acid is also present in the step of the condensation.
Tn this reaction, Compound (1lb) can be obtained at a high yield since
purification of Compound (la) is not necessary.

[0024]

Compound (1b) can also be produced by treating Compound (1la)
with hydrochloric acid. 1In this case, however, crystals of Compound
(1a) 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]

Hexaneisaasolventcﬂassified511Cla352 (solvents whose residue

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



1-ethyl -3-(3-dinethylam nopropyl)carbodiimde is

used, the solvent is preferably water-containing

et hanol , and when the conbi nati on of '

1- hydr oxybenzotri azol nonohydrate and

di cycl ohexyl carbodiim de is wused, the sol vent

i spreferabl yacetonitrile. Yhe reaction tenperature

is.preferably -20 to 50C, and nore preferably -10 to
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hexane which is not suitable for use in producing a
ingre@igfitcanment. [0025] Hexane is a solvent classified in

O ass .2 (solvents whose residue in nedicanents should

b’ 44 ited) in the ICH guideline, and a very 12

TSR IR0T GEE ch g s
absorPEiHodnef dtberpt Rgenkhanyentdsomell as good solubility 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 and‘guinea pig platelets. Compound (1lb) also
exhibited favorable oral absorbability, and it showed remarkable
suppression of thrombogenesis in the thrombus model induced by iron
chloride. Compound (1lb) also showed no safety problems.

[0027]

Compound (la) can also be produced by treating Compound (1lb)
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]



t he production can be acconplished solely by using

et hanol, isopropanol, or other solvents of Class 3
(solvents with Iower toxicity and lower risk to hunan
heal th whose used of up to 5000 ppmis allowed).
Accordi ngly, Conpound (I b) _which can be produced

W t hout using the solven 30f Class 2 is quite

val uabl e as an active pharnaceutical ingredient.
[0026] Conpound (I b) of the present invention

exhibits ood noi sture absorption nd desor pti
Bemaovest (as) e Fhasp@??dltsbllliﬁﬂiﬂ% dPRe AL < }?/ﬁt%rys‘tal

First solutlon of Ja Pharnaco Q :
polymog@pa§poﬁy 1t§m@w§e ﬁFugﬁurF % %Eﬁgégﬁ%nddesorptlon

behav1§?2;e é%%da ﬁ EHE Jqugﬁgﬂfg:u(%@l 6& dé@%r, JP1

MHOWEnt F5h Al $6 sho strong suppressi on of

t A QHHE” A HeiBganPi chplgat ehet¢sdystal form at
SOlUtl%% gggdh%?s a | so exhibited favorable ora

dlffe&%%ohaﬁbaiw 2 C@ﬁ\ﬁot{ﬁdshDY\)EdvarselaiaSbabk’eremﬂpprse;g@ﬂgnunder
of thronbogenesis in the thronbus nodel induced by

wet hehtprirychéar, dedﬁd&ampoundd(dﬁﬁoralshcgﬁmﬁwﬂﬂlﬁb %%WRR%Pd (1c)
probl ens. [0027] ound can al so .be produ dtlcal
of the byets@ehtlnﬁgn%éa ﬁaggﬂbﬂua tfhe§ 88t Hy de %@ace“

Accordi n ound IS, aI SO usef.u
ingreQ%ﬁPérﬁéagéf%gﬁ%#gnﬁﬁoaﬁ |néfcb %ﬁal)kr?§85g?es'
gynd (Ic) can. be produced by dlssolving Compound
g? et hanol and reacting with L-tartaric acid.

h%%zgkegént invention also relates to a method for producing
a compound (MCP) represented by formula (IT):
[0031]

[Chem. 5]

OH
MeO”lZ/iTET’—N\N// (1

[0032]

at a high yield by réacting the compound (CMP) represented by formula

(III):



Compound (lc) of the present invention does not
exhi bit crystal polynorphism and it shows excel |l ent
noi sture absorption and desorption behavior. Conpound
(lc) is also highly soluble in all of water, JP1
solution, and JP2 solutiog, and showed no change in
crystal format different"humdity. Conpound (1c) was
al so extrenmely stable under wet heat, dry heat, and
beam irradiation. Accordingly, Conpound (Ic) of the
present invention is highly qualified as an active
ﬁﬁaaﬁhceutlcal ingredient particularly in view of its
ph sical properties. [0030] The present invention
[Chem.afd0 relates to a method for producing a conpound

(MCP) represented by formula (11): [0031] [Chem 5] N
ON N NON (I I) N~ O [0032] at a high yield
by re g the conpound (CMP) represented by formula
(ren) [0033] [Chem 4] N OMe

. OMe
,Az’ﬁﬁffN N am

Cl —N

N= 0

[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
—(6—methoxy—3—pyridazinyl)-5—(2—pyridyl)pyrazole—3—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 (II):

© [0037]

[Chem. 6]



NN (ITT) C NN O [0034] with sodi um net hoxide in
nmet hanol, 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 a high
yield with no need of purifying nethyl
1-(6-nethoxy-3-pyrida-zin% )-5-(2-pyridyl)pyrazol e-3-c
arboxylate (Mw) . The yield of the MCP from CVMP was
not sufficient when MCP was produced by treating CWP
wi t h sodi um net hoxi de- net hanol sol ution, isolati-ng

MWP, a reating MM with a base. The nethod of the
prese isvention is capable of producing MCP in 97%
yield 36] The present invention also relates to a

nmet hod for\producing a conpound represented by :

for a (11~ [Chem 6] 15 OH Me O (I NONO

) [OO Neo i g the steps of reacting a conpound
MeOEDT e5 nt ed Nby forwula ()

[0038]

comprising the steps of reacting a compound represented by formula

(IV):
[Chem. 7]
B i
N/ OMe (1V)
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]



(I1V): [Chem 7] YNOw (I V) 00 [0039] wth

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

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

i nternedi ates such as CVMP. [0040] The present

n al so provides a nethod for producing a
conpo/ind \y epresented by fornmula (lc): [0041] [ Chem
8] 16N\ N// /CH3 _ ~Jajc) ~ NON L-tartaric acid Me

NON 0 Y T8042 N
= Q (10
/ NN N ' _
Me0 N N | —tartaric acid

N;

[0042]

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

[Chem. 9]

NN
Meoﬂ : (n

[0044]
[0045]

with N-methylpiperazine in acetonitrile in the presence of
1-hydroxybenzotriazol monohydrate and
1~ethyl—3—(3~dimethylaminopropyl)carbodiimide to produce a compound
represented by formula (Ia):

[Chem. 10]



conprising the steps of reacting MCP represented by
formula (I1): [0043] [Chem 9] NOH MO NNNO (I 1)
[0044] [0045] wth N-nethylpiperazine in acetonitrile
in the presence of 1-hydroxybenzotriazol nonohydrate
and 1-ethy|-3-(3-dinethyl2n1nopropy|)carbodiinide to
produce a conpound repre§ nted by fornmula (la):

[Chem 10] 17 N NOCN3 (I a) " N MD NON O [00461
and followed by reacting this conpound with L-tartaric
acid. [0047] The present invention also provides a

r producing a '

)
" 0/4£/<§7’/ (la)
e
[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)

- HCI
MeO
comprising the steps of reacting a compound represented by formula
(IT):
[Chem. 12]

(I 1)

Me0

with N-methylpiperazine in acetonitrile or water-containing ethanol

in the presence of l-hydroxybenzotriazol monohydrate and



conmpound represented by fornula (I1b): (Chem 11] ~NCH3
N Nom Nv (I b) IiNNO HC MO N~ conprising the
steps of reacting a conmpound represented by fornula
(11): [Chem 121 2-N OH (I 1) NNMON _ 0 wth
N- net hyl pi perazine in acetﬁ?itrile or wat er-contai ni ng
ethanol in the presence of 1-hydroxybenzotriazo
nonohydrate and 18

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

t he presence of 1-hydroxybenzotriazol nonohydr
e thyl ol ROROE Sl BB SRGPO0 LR ThE T A Sat ot of

1 Xt i th { h ' dorbo e; a
Ly TR RORRE o7 ST TGN CAEE 1 bt aba & et Far e and
treat?ré]?gcmcel '%%]aétl&?rm&mg_*J %ﬁrtﬁsggﬁ@&t%ge@f Wldéoélllbaﬁic acid.

[0048]

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

[Chem. 13]

(Ib)
- HCI
N
MeO N~ _
comprising the steps of reacting a compound represented by_formula
(III):
[Chem. 14]

N
f{\ (1 11)
N 0

Gl N

with sodium methoxide in methanol; treating the reaction mixture with

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

[Chem. 15]



N N/CH NomN (I b) ~-NO HA ,CY MO N~
conprising the steps of reacting a conpound
represented by formula (I11): [Chem 14) N WOw Y N
(I11) G NON O with sodi um nethoxide in nmethanol;
treating the reaction mxture wth sodi um hydroxi de
to produce a conpound reprje%ent ed by formula (11)
[Chem 151 19 NOH4 N/ N (I 1) MO 1 NONO ;
reacting this conpound with N-methyl piperazine in
acetonitrile or water-containing ethanol in the

nce of 1-hydroxybenzotriazol nonohydrate and
-etfyl - 3- (3-di met hyl am nopropyl) carbodiimde or in

OH

N -
X ~N
/E\l/ N \ (11)
N
Me0” “NZ

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

[00489]

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

[Chem. 16]

(Ib)
» HCI

comprising the steps of reacting a compound represented by formula

(IV):

{Chem. 17]

= OMe (1V)



the presence of 1-hydroxybenzotriazol nonohydrate and
di cycl ohexyl carbodiim de; and treating the reaction
mxture with concentrated hydrochloric acid. [0049]
The present invention also provides a nethod for
produci ng a conpound represented by fornmula (I1b):
[Chem 16] N'OH3 N - (_ FONom Nv (I b) NO HO1 MO
conprising the steps of reacting a conmpound
represented by fornula (1V): [Chem 17] Owe (I V) O

. 0 20 wth 3-chl oro-6-hydrazi nopyridazine iqlnethanl

with 3-ghiheopfeuehee igPPyEbAzeHES at’e el%?amih’r%r‘i € Seegeree of

conce proggéehigégggﬂa%%% %g¥§£¥aa%%sgpgg afggﬁgghﬁd(ﬂéﬂﬁésented by
formula (III):

[{Chem. 18]

Vs

N
\ AN
Jf\( (111)
Z 0

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):

[Chem. 19]

(11)

MeO

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

[0050]

The present invention also provides a method for producing a

compound represented by formula (Ib):



Cl NNO ; reacting this conpound wi th sodium

met hoxi de in nethanol; treating the reaction m xture

wi t h sodi um hydroxi de to produce a conpound

represented by fornmula (I1): [Chem 19] M / OH N (I

) MO NN ; reacting this conmpound with

N- et hyl pi perazine in acetnitrile or

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

1- hydr oxybenzotri azol nonohydrate and 1-ethyl - 3-

(3-di net hyl am nopropyl) carbodiimde or in the
[Chem.pi2ddence of 1-hydroxybenzotriazol nonohydrate and

di cycl ohexyl carbodiim de; and treating the reaction

prxtyre with concentrated hydrochloric acid. [0050]

i nveatd onCH) so provides a nethod for
y\é@d represented by fornmula (I1b): 21
2N - J Nv (I b) CCO MI MO
_ ('}%I (I b) C
HC

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]



conprising g the steps of treating acetyl pyridine and
di ret hyl oxalate wth nethanol in the presence of
sodi um et hoxi de to produce a conpound represented by
~formula (1V): [Chem 21] NOMe (I V) O O reacting
this conmpound with 3-chl org-6-hydrazi nopyridazine in
nmet hanol in the presence &% concentr at ed hydr ochl ori c
acid to produce a conpound represented by fornul a
(I11): [Chem 22] /I NN / Ove N (I1l) C NON ;
reacting this conpound wi th sodi um net hoxide in
thanol ; treating this conmpound with sodi um
hydripxi de to produce a conpound represented by
[1): [Chem 23] 22 NN / OHN(lI I) MO
gt i nggfphi s conpound wi th N-methyl pi perazi ne
e or

(11)
Med” N7

; 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 ofbl—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)

10053]

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

[Chem. 25]



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

1- hydroxybenzotriazol nonohydrate and 1-ethyl-3-
(3-di net hyl am nopropyl) carbodiimde or in the
presence of |-hydroxybenzotriazol nonohydrate and

di cycl ohexyl carbodiin de; and treating the reaction
m xture with concentrateé%%ydrochloric acid. [0051]
The present invention also provides a nethod for
produci ng a conpound represented by fornmula (1b):
[0052] [Chem 24] N~-CH3 "~ J N' Nv (I b) NO HA&
[(053] conprising the steps of reacting a
epresented by formula (1V): [0054] [Chem
m}e ((hw) O O [0055]

[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]

v

[—

Meo—’iéfzﬂ§§r”N\"// ; (1
0

=N

[0057]
; 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.

[0058]

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

[0059]



wi t h 3-chl oro- 6- hydrazi nopyri dazine in nmethanol in the
presence of nethanesulfonic acid or in the presence
of concentrated hydrochloric acid, adding sodi um
nmet hoxi de, and treating the reaction mxture with
sodi um hydroxi de to produce a conpound represented by
formula (11) [0056] [Cherd4261 N OH MeO / N NON ((1)
M O [0057] reacting this conmpound with
N- net hyl pi perazine in acetonitrile or
wat er - cont ai ni ng ethanol in the presence of
[Chem1-2ydr oxybenzotri azol nobnohydrate and
1- et hyl - 3- (3-di nmet hyl am nopropyl ) carbodii m de or in
resence of 1-hydroxybenzotriazol nonohydrate and
y¢]l ohexyl car bod{j piCHe, and treating the reaction
ith conceltrated hydrochl oric acid. [0058]

inwﬁ%%Lﬁn al so provides a nethod for
ﬁ/ onpsund reprdddited by fornmula (1b):
[

I C

Mo NT

[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):A

[0061]

[Chem. 28]

N/ OMe - (1V)

[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]



Noni Nv (I b) Cy:-MO HC MeO N 0060] conprising the
steps of treating acetylpyridine and dinmethyl oxalate
in nmethanol in the presence of sodi um nethoxide to
produce a conpound represented by formula (I1V):
[0061] [Chem 28] Y NOMe (I V) O O [0062]

reacting this compound wi t4®

3-chl oro- 6- hydrazi nopyri dazi ne in nethanol in the
presence of nethanesulfonic acid or in the presence
of concentrated hydrochloric acid; adding sodium

met hoxide; treating the reaction mxture with sodium

hydr y to produce a conpound represented by
formpas(11): [0063] [Chem 29] 25 N OH MO N N
(0]) W [0064] reacting this conmpound wth

era@ ne in acetonitrile or

()

N
MeD -

N=—

[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]

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

[0066]

A1l of Compounds (la), (1lb), and (1lc) of the present invention
exhibited remarkable inhibition of the platelet aggregation induced
by collagen. In addition, Compounds (la) and (1b) 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



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

1- hydroxybenzotriazol nonohydrate and 1-ethyl -

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

presence of 1-hydroxybenzotriazol nonohydrate and

di cycl ohexyl carbodii m de; and treating the reaction

m xture with concentratedzﬁydrochlorlc aci d. [0065]

It has been inpossible to directly synthesize Conpound

(lc) from MCP or to produce Cbnpound (lc) from

Conpound (I b) w thout isolating Conmpound (la). The
ischenmet kiddeebes heaysrass &yt thaoebits RdnaebehihIsedht 8S nyocardial

produce such Conpound (Ic) whose product .
:Lnfarq(sxntqnenéngln@.pﬁpggaﬂﬁ C[}m)@e]c Sl peoPn@:gﬂ"lfygﬁﬁagg%?e prginas

| b) nd of the resent iLnven

etc. Téﬁﬁ?ﬁﬁﬁF g %?B?TY?ﬁF CClFa?eIgéggﬁﬁgéga?%%ﬁgmlc

[l
attac)t Plg[;}%%éx%calrbl tr% n{%%%‘tlgﬂ @‘ég' ' 9@11 Q&Jﬂa@d@f&der,

ron ex vivo' inhibition of the

occlud &H ?F@Er %@ﬁ%g@ﬁléﬁ’f‘ otIVa Ul%o@@és&&nwﬂﬁh weldrtidscial blood
excel l ent oral absorption. Conpound (lb) exhibited

vessel £8BEKab! én bi Rhirbinbiisn fakrithe triraveogénesifsdnenahy artery
nodel of thronbosis induced by high shear stress.

(cororenoratitrglyy bySespoundif { | BRCH) ShEdpFes ei?ﬂrc‘itﬁ‘\liléﬁtlﬁ on

i s useful as a prophylactic and/or therape ent
trans hpige qosf@ﬁém/caw% YedHLER) by 190 N Th R et

dlabe‘bJec‘CFSf‘:Fggl%c %ﬁp ogak‘.h I %f %r&édl%’lo%ngf{éq replacement

an fna unstabl'e angi na,

of a cggglﬁlgc daﬁ%@%@&k% %&ﬁl@%@.%@fd%bgg‘Qé 1@1“5@&&1 @Al other

I'schenmic att TIA), cerebral infarction, etc.),
mamma PE! | phepahnyasml) asf dirsopdesent invention is also useful as
a prophylactic and/or therapeutic agent for thrombﬁs and emboclus
associatedwithvascularoperations,extracorporealbloodcirculation,
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 symptomsAof 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 dosemaybe 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), (ib), or (lc) of the

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



occl usion after replacenent of a blood vessel wth an

artificial blood vessel, occlusion by thronbus after

the intervention of coronary artery (coronary artery

bypass graft (CAGB) surgery, percutaneous

transl um nal coronary angi opl asty (PTCA), stent

i ndwel i ng, etc.), di abetd’c reti nopathy and

nephr opat hy, and occl usion after replacenent of a

cardiac valve with an artificial cardiac valve in

human and ot her manmals. Conpound %%b%%$f the present
I

route iofvermiohstsatal wo ansergFags farprop TR oMY

th ti t f t hronmb d emhol [
et SRS et 1o il aesagataty
blendﬁ%%% l?%éﬁgg%ﬁgn%t%hgﬁ%{5gsi£§d' d@%%?eH@f@éﬂly'&cceﬁgable

W
mc Sy ons suc asul cer, paln, coO

. , . iy ! X P baion, and
carru%ﬁgggéégpfga%gfT@%ﬁgﬁ%%%ﬂ%gﬂﬁgg?ﬁg$krﬁg%g?@? %?t??is an

the rddftel BE REBSERErbOYSNtErANthE ddtsef dsraremchoveparticularly
phar maceutical ingredient, the dose of these conpounds
1imitdmy depend on the age, sex, and synptons of the
patient. The dose is preferablg in the range of 0.1 .
Mxerplary, oxaldpespetiaions prete %bﬁ%lldol?r%%\gfﬁ’tt‘-(?n%o?)“
er day for. an adult.. This .dail ose A .
tableéﬁ%é@ﬁ%ﬁmﬁ%ﬁP“%%ﬂ 2 FRAYES 6§%S?S%§§quireparatlons
necessary, the_conpou Ens 29 kY @heds@bna
such %%sﬁeosié%?&é’éldi RYS @h&g‘gg]%yn%ssg. "T0068]  The
Tl A38EALS £aRY A bRapERERaind: (1 @)g o ¢bbysicr of Iampound
of f present “invention as its effective conponent
(1a), MBdb)berUSEE) iih anyordesineed 87 by coleddfybrmithiessphttian LY
and dosage form The nedi caments may be
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

[l—(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)

Tozi1OIJfourneckedflaskwasaddedn@thanol(5.31J, and sodium

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



prepared by any of the nmethods commonly used in the
art, optionally blending the conpound wth any

desi red pharnmaceutically acceptable carrier, into a
dosage form matching the route of adm nistration, and
the route of adn1n|strat|on and the dosage form are

not particularly Ilimted. 2%xenpl ary oral preparations
include solid preparations such as tablet, powder,
granule, pill, and capsule as well as liquid

preparations such as solution, syrup, elixir,
acety spspighisicor 608nd, eh®$ silon vweAs thF@c@@ﬁﬁd& nﬁyd%@Pplng funnel
prepared by fllllngha sol uti on of Conpound

_ | a
was wa@he(i:cwath %ﬁ)Ogﬂc%ﬁfn& arolor Thy %E‘cﬂqtdiof“y%%é’ef‘ﬁioggﬂaﬁﬁt&ﬁred
reeze dryin r titut
st oy eGP Bt s%z%zw'am%gn EALELELY vag govea
to a %%_r:rlq%%guéé cal ITX t@f{%%%@l‘é tajd\é%%l ?Pci‘ La%fb\begl'gﬁ » and
S|ntegra solu izer Pubrlcant ler,

the ml%?‘c(ﬁ'r%' gL %@Xegeor‘?q.@%d Q@e)&eSENQ‘ijydrd:éfﬁw'l@Saiﬂﬂfi@b L) was

Next, the present invention is described in further

added 083 adluby theeherthng tooatdie oEXxan®l eThe[ Fxaryiloa @lxture was
Synthesis of [1 (6

stlrm@tﬂwxg py hictarzi e <3 §£3 Btlpyanditie er$f)allﬁ'r-lw|§§7?a¢szlllé-0t3d
(4 met I perazi ne-1-yl)met hanon

by fl]rﬁﬁmr ocTﬂGbrt%b‘é PorstharYEF 835 ‘“[eE)?aY’rfﬁ}éeci opge with 300

d
o R S MO S E 00F) T 8 e
dried %%ge‘}orcgdg%%gr% J%etc( 40299 tWast & 1358bsdin D @4 Bylas 5y .
g) an

oxal at'e
mp: 86-87°C; 4 NMR (CDC1l3) &: 3.95 (s, 3H), 7.52 (bx, 1H), 7.64 (br,

1H), 7.91 (br, 1H), 8.17 (br, 1H) 8.73 (br, 1lH).
[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 methancl (6.0 Lj,
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 Lhour. Theprecipitated
crystals were separated by filtration, and washed with 1.2 L of water.

The resdlting crystals were treated as slurrybyaddingl.2L of methanol



28 acetyl pyridine (600 g, 556 nL) were then added. A
droppi ng funnel was washed with 200 nL of methanol .
The reaction suspension was stirred at room
tenperature for 16.5 hours, and the reaction solution
was noved to a stainless can. To this solution was
added 11.1 L of water, and? the nixture was cool ed on
ice. Next, 5N hydrochloric acid (10 L) was added to
adj ust the mxture to a pH of 3.0. The reaction
mxture was stirred for 2.5 hours in an ice bat an
contamgegpw‘%to@ wapere doF| SBYBR L DYSFFI TSGR %?ﬁi&ag 1on,
obt ai ned crystals were washed once with,
and drgQHOHIS B G EE B ETE A0 1 ooPPTaGh bt Lo rapctind (e,
€5 gcrégﬁals were dried under reduced pressure to obtain
't H irtle conpound (904 g, 88% . np: 86-87C, 'H NWR

5. 3.9 35, 7.
mp 16%%?’?5@_,9%(@3 Eziéf??”g@ﬁ'?8??35%‘*)3_1%2?5?5@4i&bw’7'27 (dd,

g=4.9,6070}, [faml.esla) Methylz, 1H), 7.70 (d, J=9.0 Hz, 1H),
1-(6-ch10ro-3-pyr|dazinyI)-5-(2-pyridinyI)-lFprrazoIe

7.79 (dd; CREboxyl . sate, (GVP)8 TP 2@, LIfdut Haeckl, #B-48k(dwersd -2/
added net hanol (6.0 L),

1H) . 3-chl oro-6-hydrazi nopyri dazine (CHP, 425 g), and MDP
(600 g) produced in Exanple 1-1, and the m xture was
H&&t’dd under reflux for 2 hours. 120 nlL of
oncentrated hydrochloric acid was added and the

[Exam%V&gu?é was refluxed for 11 hour. The reaction

1- (6-UHLE 081335 : 6991 S 101 (@ORy rk IRET AtIH-Gyrand12-8-dafoxy
wat er was added. To this mxture was then added 360

1ic adilg ofvuc®N sol uti on of sodi um hydroxi de, and the mixture

Was adjusted to a pH of 8.5. Water (10.0 HZ was adde
tspdiiunt meehoxmide (171 g) was dissolved in 7.5 of 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) &: 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,



the m xture was stirred at roomtenperature for 1
hour. The precipitated 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 nmethanol 29 containing 67% of water. The
crystals were separated byBQiItration, and dried
under reduced pressure to obtain the title conpound
(CWP, 665 g, 73%. np: 164-165C, 1H NWR (CDC13) 6:
4.00 (s, 3&%: 7.25 (s, 1H), 7.27 (dd J=4.9, 7.7 H%
18), TLEP, (Ad64TTH,6,9788R e, LHH) 7-Po70d( J=9=0 15 HH) 4 1§35 (4
' 7.79 (dd, J=7.7, 7.8 Hz, 1H), 8.09 (d, J=9.0 Hz, )
J=4.7 iz U, 32429Bra i) 007;? [Exam(al e 1-3] 1 1.
(%—g? hoxy- 3- pyridazinyl )-5- (2-pyridinyl)-1H pyrazol e-
§7@ oxy lic acid (MCP) Sodi um nethoxide (171 g) was
[Examéiggghged in7.5L of nmet hanol in a 20L four necked
t+ask—To this solution was added CWP (500g) produced
[1—(6{M€éﬁ8%me%iéaZinéuﬁiﬁﬂviﬂﬂ(é@@ﬁﬁiﬂ952€iiW*ﬂﬂ}p&taéﬂfbfiﬁyl]
I 5 hours. 5N aqueous solution of sodi um hydroxi de
(4-me{RBG i) awas et heyl askdethncaued monhbydr x¢hlrar iwes (§pinpeerd
at 40C for 1 hour, and the reaction solution was
(1b)) cooled to roomtenperature. To this reaction solution

was added 7.5 L of t nd i
2 hebnorecigs: LRt aif FoRedotH ngec e O and
\) ar pon r filt i .
e
monoh%%éargg U(?itOBtthﬁzO,pFiOtlo93-,3N—H{E€hj}§@£};§éﬁti$1@| utLli?eng wasand

rred overnight at room
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (water

soluble carbodiimide: WsCI, 252 g), and the mixture was stirred at
room temperature for 1.5 houx.:s. Concentrated hydrochloric acid (182
mL) 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 inan icebath. 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 three__—necked flask, and
the mixture was heated to 60°C for dissolution, the solution was then
filtered through a glass filter. The flask was 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 ethanoi to the filtrate, the mixture was heated to 60°C and

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



tenperature, and the precipitated crystals were
collected by filtration. The crystals were washed
with cold water (1.0 L) and nethanol (750 nL) The
crystals were then dried under reduced pressure to
obtain the title conpoun NCP 455 g, 979 . np:

227-8C (deconp.) : 1H NI\/R DVBO- d6) 8: 4.04 (s, 3H) ,
7.34 (dd, J=4.7, 7.6 Hz, 7.41 (s, 1H), 7.49 (d,
J=9.3 Hz, 1H) 781(d J78Hz 30 1H), 7.89 (dd,

J=7.6, 7.8 % ]}@ 8. L e
stirrep=foy 1|_.|Z'5 hq_LILBS t?:grzad(u&l ylﬁo_ﬁeCJ[R)'ld:ﬁ]e (’:T%( a’lsl.ezﬁk} 4?\1xture
6- Met hox ridazine-3-
grs?a?él% SR R e e
by fil ra%h fI ﬁlﬂkoéf)g&a&?gggg%er{ ng)sﬂxea_%l%h&d-o QU ethanol,
as 95% et hanol (1.0 L), and then,
and df\ig% @%@Qrg}e@ﬁé@]%@sbﬂraaﬁp&ﬁtaﬁﬁ the title compound (303
hydr oxybenzotri azol nonohydrate (HOBtHO 201 Qg),
89@}nethylp|pera2|ne (175 g), and 1-ethyl

- 3- (3-di net hyl am nopropyl ) car bodi i m de hydrochl ori de
mp: 24 WeZB°C $odathire )cal BOUVR nidte) ¥ C.95252, g?H)an%I A6 (br,

m xture was stirred at roomt t or
to 4H)hohr 89 @bné@htfh#@ﬂ ﬁyd?@chﬁoé'gP c?’g %é%‘ ﬁ% weig 8771
added he hgacti | utd nd t
(m, l#LﬁtWﬁgg %gdd nb ot Hfandr (1%39E)?gtﬁ%5§2xﬁgre1§£ eT 27 (ad,
J=7. Sstirgqﬁﬁat §OCéf dqa hoprs 1 The fgaction sol ution was
gradua y cooled to roon1tenperature (at  7C hour)
*ol ed for 2 hours in an ice bath. The resulting

crystals were collected by filtration, and washed
[Exampl d 2 16@ymbestisevhanol . The

- (6-methoxypyridazine-3-yl)-5- (pyridine-2-y1l) -1H-pyrazole-3-yl] (

4—methylpiperazine-—1—yl)meth;anone (Compound (1a))
(Method 1) '

In a 1 L four necked flask was placed acetonitrile (350 mlL),
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 crysfals . The suspensioh including the precipitated crystals were
extracted three times with chloroform (220 mL), and then washed with
220 mL aqueous solution of sodium hydrogencarbonate and with distilled
water 220 mL. The organic layer was dried over sodium sulfate,

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



resulting crystals were dried under reduced pressure
to obtain the crude title compound (344 g, 95% . The
crude title conpound (340 g) was added to 70% et hano
(112 m.) in a 3 L three-necked flask, and the m xture
was heated to 60C for diss %ytion, t he sol ution was
then filtered through a g? ss filter. The flask was
washed with 70% et hanol (68 nL) and ethanol (500 ni)

, and the washing was added to the filtrate. The

as slugmior HEIFRGStLE AETer LT aRIReChe AY T L] At ?’%’ dried
Xt ure heat ed t

oS SRLLARL S L0805 90, CEHLBfplAR BT,

mp : 1%{—%@@? (fcpeﬁc])mpﬁ? Xt‘érﬁmﬁ c’id}igu'ﬁ’ P eg, pBﬁﬁt@ 45 (m, 2H),

ure s gradual |y cool ed ice

5 51 gngrr@gl;atyrg% @ndone scoystm) Suer £. Tol(secsied, 7Tyo (s, 1H),
iltrafion. The crystals were then washed with 700 niL

7.13 of, etbanokz, 1and drz@dkﬂhdéF4r%dUbédeve%%bﬁé .68 (d, J=7.8
obtain the title conpound (303 g, 890) 227-228C

Hz, 1{pecomd. TBINMRT d20)7 -8: Ha, 98i)is 7-3@/) (d 3 7% leHepriH) g §-41

4H), 4.09 (s, 3H), 7.26 (s, 1FD 7.47 (d, J=9.4 Hz,

(d, JTFBB Wz 4 -51 (m 1H), 7.69 (d, J=7.8 Hz, 1H), 7.91
00%&9 4 FE 1H), 7.97 (dd, J=7.8, 7.4 Hz, 1H), 8.43
5.1 Hz, 1H). [0073] [Exanple 2] Synthesis of 1
(Meth%g ggthoxypyrlda2|ne-3-y|)-5-(pyr|d|ne-2-y|)-1Fprrazo
yl]( 4-nmethyl pi perazi ne-1-yl ) net hanone ( Conpound

(ka)a 1(Methed-E)ckad #lksk Fasplaeekell § | agkohdsmplased(1b)

acetonitrile (350 ni),
produced in Example 1-4, and after adding water (640 mL), the mixture
was stirred at 50°C and 5N aquéous solution of NaOH (64 mL) was added
dropwise. After the completion of the dropwise addition, the reaction
solution was cooled to 2°C. The reaction suspension containing the
precipitated crystalé 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-—l—yl)methanone mono-l-tartrate (Compound (1lc))

To a 50 mL two neck flAask were added 80% isopropanol (10 mL),
Compiound (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, isopropanol (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



and after adding MCP (35.0 g) produced in Exanple 1-3,
HOBt H20O (37.1 g), N-nethyl piperazine (23:6 g), and
WCl (30.9 g), the mxture was stirred at room
tenperature for 16 hours. Triethylamne (58 nL) was
added to the reaction solution, and after
concentrating the m xt ur e 3under reduced pressure,
water (200 nL), and then, 250 nL of saturated aqueous
sol ution of sodium hydrogencarbonate was added to
_precipitate the crystals. The suspension includjn
by fllﬂl@ﬁppﬁlci riﬁl’teatcécrséﬁimﬁrse weeR deiqd AECEd Fﬁg‘é%ecl ipﬁﬁésure
with chl orof orm (220 pi) and oen washed with 220 nL
to obigjedds §6Fb?|%?f“%‘?u%a(l Surh ﬂyd Yencar bonate and with

distilled water 22 r Ia wa
S i Pt ot Mo AR ?a?%% L S8 ke o
008 FEANG) Map, ed Jr, breatrenigB2 7.a% shpo=p. 4Te, 1
81, 4cr085 als vvére ﬁgn colIQ)I ‘ect ed y fI:1 trati oﬁ pan)g dri ed &
7. 47~ »ymgller Ir[ﬁ(igg(f)d7pd§@8§dl,r g/=18Q 00Bt ai TH )t he .tdct I(&, coapount, 1H),
(41.7 g, 93%. np: 139-140C (deconp.); 1H NMR (CDC13)
7.97 83d2.B3.6S, 83b) Hz 2. Ub) (8. 42H(d, 2=519 (g, 2H) . 3.86 (m

2H), 4.07 (m 2H), 4.11 (s, 3H), 7.10 (s, 1H), 7.13
(bQO'U&]Qle 1H) 7.22 (dd, J48 7.5 Hz, 1H), 7.58

E%Ett:j)jéngR %eqﬁq)um gf@anﬁpﬂd g%kﬁeaﬁﬁb%at%WE] ad Used
for t %631:7anéiad)1d hdm%%sfechg%cggg f(ggg,hlﬁ(vas pl aced

uced 1n Exanple 1-4, and

(3- tr%é@%y asq.ngg Wabeﬁ §5&Q—;§He)plohaeemwétsthﬁ§ed was tsiel iifaeﬁﬂard
C an N aqueous sol ution of NaOH (64 nlL) was
agelery) dropwi se. After the conpletion of the dropw se
addition, the reaction
[Example 4] Crystals of anhydrous

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

(A-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
l1-hydroxybenzotriazol,

-(3—dimethylaminopropyl)—3—ethylcarbodiimide hydrochloride, and
triethylamine. The reaction solution was separated by adding water
andethylacetate,andtheaqueouslayerwasextractedwithethylacetate.
Theorganiclayerswerecombined,washedwithsaturatedsodiumchloride
solution, and dried over anhydrous sodium sulfate. After separation
py 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



sol ution was cooled to 2C. The reaction suspension
containing the precipitated crystals was filtered,
and the resulting crystals were washed with water
(200 nm.) , and dried under reduced pressure to obtain
Compound (la) (95.9 g; 83%?. [0075] [Exanple 3]
Synthesis of [1 4
(6- met hoxypyri dazi ne-3-yl)-5-(pyridine-2-yl)-1H pyrazo
| e-3-yl] (4-nethyl pi perazi ne-1-yl) net hanone
mono-| -tartrate (Conpound (lc)) To a 50 nmL two neck
of contkaskaved ayaddet1809% iesopl opamolikLoraivas h)@?ﬁ?)%ﬁél’ (9°%) for
(2.5 g) produced in Exanple 2, and L-tartaric
dlssol(mtl@n 0) AL ERTACORBIRA %P WA STRER &t S o %%ée%fm“ mixture

di ssol ution I 5
vas s oproRang 110 1) (B9 adied 10U G Tat Y HE S ™
' prec:Lprlo%a?g & e%]b}é { GOPETS &Li gt@@%ﬂf?ﬁ%ﬂﬂoﬁ gHYGRG elOrith air

ure then, the m xture was cooled in

to obt%ﬁ nl &€ 4B hs%@)%%Jc@&*crgzgea%)bitﬂhéaﬁﬁydbyué Chipathdilb) .
e crystals were then dried under reduced pressure
ElenedthBPbakDyE De: tICbheuE@ﬂé@umil;(&(Glg@glI\BG%HChm C, '54.87; H,

180-181C (deconp.); 1H NWMR (D20) 3:
5.33; 8H)23.%7%- Gl 98( AP - t MeaBMyredy0B(sC, SH) 634%455(%3 Bp3-50;

7.26 (s, 1H), 7.46 (d, J=9.4 Hz, 1H), 7.47-7.51 (m
Cl, 8%%7 7dg8 (d, J=8.0 Hz, 1H), 7.90 (d, J=9.4 Hz, 1H),

; =4,
ettt eniiods Gbeatby, Pul gttt Eactith ona
f I t

therm#§‘rtaﬁg%|l\g?n§f§§?§‘?)nea%rﬁﬁrjg?n% QBdt%éjfx@&dm:e”B@ﬂﬁortﬂ'}absed
in theé" ékk.pr@HéOf@ﬁ&@téM%ieU%ﬁdwﬁOIntFKE&Hzﬂmdand 1B.

[0078]

[Example 5] Crystals of

[1-(6-methoxypyridazine-3-yl) —-5— (pyridine—2—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 agueous
solution of potassium nitrate (93% RH) at room temperature for 7 days
to thereby obtain desiccated crystals (216.1 mg) .

Elementary analysis: Calculated value (CjgH1N70,-HC1-2Hz0); C, 50.50;
H, 5.80; N, 21.70; Cl, 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 2B.

[0079]



[0077] [Exanple 4] Crystals of anhydrous

[ 1- (6- met hoxypyri dazi ne-3-yl)-5-(pyridine-2-yl)-1H pyr -

azol e-3-yl] (4-nethyl pi perazine-1-yl)net hanone

nmonohydr ochl ori de (Conmpound (1b)) MCP was dissol ved

in N Ndinethylfornmani de, and the solution was

reacted with N-nethyl pi pefazine in the presence of

| - 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
[Exampdel 61 i rysiad ssepasatedr s addi ng water and et hyl

acetate, and the aqueous |ayer was_extr ed wit
[1- (6-meblyox v ises 0 TRaY bl ool 1A BEs 2yt b WL He-3-y11

sodium el ortd

e ONVE] S v D e o 4 el
filtration,,a f.th \, ~ d .
%m%%rzf e : 350% ] PR hIB AP NEN R Biseotved in
¢ol Hm, s8,Q0BEQ8haNANY dr@ LiHeal dud1 ik i
ethano%hgnresupﬁ?ng Cbnpgund ?%a) (99. 98 ﬁﬁfgaggugfigo?%iifarlc

acid, LResthanel goatRiicagtd 090 vater i@s8lnt)onandiabresooling
adding 0.022 nL 34 of concentrated hydrochloric acid,
to roohheempedtameewashhentedute EOCStdrredi ssdl ¢t iSGArraFt E9T 1°

- cooling to roomtenperature, the reaction m xt. . .
hours . al Thaed ecéps taked (oY s 2day¥et s iﬁlééicﬁiﬁf’a?réyt% e uitfair

crystals. The recipitated I I
to obthit; FAYTEHART GPFEACHR ALal 1o Cobe A b 63, 4 g (58%

f _the cr al t .
B Lemen g L Y R e Aot )

5.14; §,548882. HueaBud3a Mh1Rd: 47, 5a.918. B2.4 Mmsov,ed8vabue;

C, 54.63; H 5.33; N 23.50;

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 agqueous 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



a, 8.64. The crystals were evaluated by powder X-ray

diffraction and thermal analysis (TG DTA) according

to tPe procedure comonly used in the art. The

results are showmn in FIGS. | A and 1B. [0078 Exanpl

5] Crystals of [1 3. [ b e

(6- met hoxypyri dazi ne- 3-yl) (pyridi ne-2-yl)-1H pyrazo

le-3-yl] (4 nmethyl iperazine-I|-yl)nethanone Y

nonohydr ochl ori de (Conpound (Ib)) dihydrate The

anhydr ous Conpound (I b) (200.0 np) produced in e
room tbmpernasrplfacddaorr -a Hfsdr r%mvﬂm%%foﬂ\i%%r %%a ton,

th t d

s B AL SR i o
optal n

coron TS SRR LT IS Db oy o

20 29 N 0; e s " ere
tempeéatgﬁé 501* ﬁ%og%i {LNKAIU Tge az §J§p Sg@%?ﬁre&%r ggltlgﬁé,

colle%@g @%’%‘1‘1@:@@19]‘4 W@ﬁ:lédr@yd&ﬂ frieiaetiopresxhre to obtain
hermel anal ysis (TI?[ﬂ¢0 according to the procedure

the‘t?@ﬂﬁ@ﬁhﬁoﬂﬁ@dS 78 ¢he FutrioThepeesubssomie dehawptiadned for
FIGS. 2A and 2B. [0079] 35 [Example 6] Crystals of

this aohyduodisigre completely consistent with thosé of Example 1-3.
(6- met hoxypyri dazi ne-3-yl)-5-(pyridine-2-yl)-IH pyrazo
| €088%1] (9 nethyl pi eraz' ne-1-yl)nmethanone

mpno-| -tartrate (Conpound (lc)) Conpound (Ila 3.0
lEéEEE&&é&ied in Exanpl e 2 was dissolved in ) 2

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 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 fof 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, 5N hydrochloric 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 reduced pressure to obtain
the title compound (5.57 g). Various spectroscopic data obtained for

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



et hanol containing 5%water (30 m) , and after adding
1.24 g of L-tartaric acid, the mxture was heated to
50C for dissolution. After cooling to room
tenperature, the mxture was stirred with a stirrer
for 15 hours. The precipigated crystals were
“collected and dried with a'r to obtain crystals of
Compound (1c) (4.0 g, 96%9 . Elenmentary anal ysis:
Cal cul ated val ue (C19H21N702 C4H606) ; C, 52.17; H
5.14; N, 18.52. Measured value; C, 51.91; H, 4.95 N
18088] The crystals were eval uated by powder X-ray ’
(Exan diffraction and thermal analysis (TG DTA) according
PLE Phe procedure comonly used in the art. The

[1-( 6—%%%L%§p9£fdasﬂ%vgl3i—[}l'ﬂ 65(pPA @Nk-3By1)) 0980}y rd xamy-91]
(1-me ti5h RO 37 Dyd i dazi) Ak haBok - imd i} dpdchibid py r ecaipeuidc
me gsggxg r%%c acid (MCP) To a soIJ%{on (100 ﬁ?) ofszP
(1p)) (3.5 @) in nethanol were added MDP (5.0 g) and
concentrated hydrochloric acid (1 m) , and the
RICRt B €0 g\als:vahfeaﬁttmeuddér ipefcetoniforled (RBUPL) . AT
reaction solution was cooled to 50C, _and 28% sol uti
1“hydr(oimfﬁnﬁ1>}crb¢Z%Jod‘i“%ﬂﬂhﬂéﬂfﬁé&i HOBH Ty hindl 9 was adge:jon
_ at the sanpe t erature., The m X L Lk 1
N meth%%EﬂPerFRF%ﬁuggﬁgmgglJ?F%ﬁlgyg%%%%£ 5 y f%%ﬁgésglgg%h 22

g) werg- %&%&g %gget;het Qik Széete rw%%‘%#%%‘ré@'a‘ﬂul@% £8P% hB€rs. water

irre C 1 hour and cooled to
was addR@AMmbefperalddgonTol i dregchantiseinititorewese sddegd at
water (45 m) and active carbon (250 ng), and the
the saffiext erfigge mersirst £or édhatir 36 Theonik tenpeest tpen ffoplgd to room

hour. After renoving active carbon by filtration,, .
temperature,andtheprec1p1tatedcrystalswereseparatedbyflltratlon.

The resulting filtrate was concentrated under reduced pressure, and
fhe 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]Evaluationofmoistureadsorbinganddesorbingbehavior
The Compounds (la), (1b), and (1lc) 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,about201m;ofthecrystalswereplacedjjlaNucrobalance

(anautomaticvaporadsorptionsystem),andchanqainweightwithlapse



5N hydrochloric acid (8.0 m) was added to the
filtrate to adjust the solution to a pH of about 3.0.
The solution was stirred at room tenperature for
anot her 1 hour. The precipitated crystals were
collected by filtration, and dried under reduced
pressure to obtain the ti$%e conmpound (5.73 g)
Vari ous spectroscopic data obtained for this conpound
were conpletely consistent with those of Exanple 1-3.
[0081] [Exanple 8] 1
of tiri-wWist moxyteregratayitalarise( Rupyai ey iyl FheHrpypadf &0 to
3-carboxy lic acid (MCP) To a solution (100 m ) of
90% twq@%eg)thﬁnwwé%a%frowna&&éd SRPEP J§“o g) and

th | f 8 W@g&
E@éﬁ%%FEﬁSQ???%? ai% %L%P@ g%e rea gﬁg d (le)
| I d 5 28% e o
TP, P A28 SR 42 B o

40 tosg@a Lereer ahur e, Thegnigture was stirred for 1 hour
N aqueous sof ution of sodi um hydroxide (15.0 nml) was

agﬂaﬂ4ﬁo the reaction solution, and the m xture was

stirred at 50C for 1 hour and cool ed to room
[TesttExpeplkd Wle Evidushion eattdmiptedisufirsntete %@é@él\‘ﬁét er

(45 m) and active carbon (250 ng) and, t he gﬁ? q

ViR Se 3ty <Won§l%%ﬁb%>r &f S LG HTR SR Sho ompoun

After renDV|n actlge carQP tration

3& Ll Qe at 25°C
(12) PRRAGEN oPi PAEFETPESE #F CSREE *883eP T (RESH ??ra &
and aﬁoﬁ adiugt L r}ﬁmﬁ@ll%tyl gr 60 aRH Bf #POYLr33 GayEheo evaluate

ution was stirred at room'temperature for another
changd hQUkeidihe apreerpstal etbmiystrabsreseYes calel sbbed by Table
filtration, and dried under reduced pressure to obtain
1. Chdrepd it er&enpbuﬁ@ﬂﬂSﬁﬁﬁngﬁsurvdri@u%h%pééﬁr@§céb@%rate at

data obt ai ned for
a low humidity, and in the case of Compound (la) and its citrate at

a high humidity. The salts of Compound (la) were produced according
to the method of Example 3. Compound (lc) was demonstrated to be highly
stable since it showed only slight change in weight with no change

in the crystal form.

[0085]
Table 1 v
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
(1a)
Compound | 0.20 No 0.58 No 11.54 Yes
(1b) _
Compound |-0.20 No 0.00 No 0.18 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




this conmpound were conpletely consistent with those of
Exanple 1-3. 37 [0082] [Exanple 9] -

[ 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 ) met hanone
nonohydr ochl ori de (Cbnpou%% (I'b)) MCP (5.0 g) was
suspended in acetonitrile (50 m), and

1- hydr oxybenzotri azol nnnohydrate (HCBtFQCl 3.4 g),
y-wethylplperazine (3.7 M), and
i cycl ohexyl car bodi i m de (DCC 5.2 g) were added, and
1) No:t h¥0nghangce wasY8Fir rdatc™#9€% or 3 hours. Water was

added to the reaction solution , and the ni xture was
éplﬁﬁéd at the sane tenperature for 1 hour. The

rest BRSNS 7SR IdEN SO0RELI- 100U ARARARU &, AN the

crysta e separated by filtration.

RGeSk 84 gJafs' &&I%@té’@%r@ﬁ\nﬁﬁxﬁéxﬁ ainRd ahashetie tr ietiaC gdinea
pressure, and the residue was dissolved in ethano

pig by(BAnd )/ Qooeemid aEexl 1 dysoaoht ol tcateifdr (Regutiicorgylant,
adde and the m xture was stirred at room
and tHerpaiattee Wlyodl vasucenThafrged|at Agocpy5eal K0 idmptes to

collected by filtrat d
copargessoroies Boturavene AL Lorsqamiipars gfE the in whe

Vari ous ect d b
upper V@yggcoﬁg f%vF%sglgS(' CS atﬁ,?f@wr%ﬁé E%élé:‘%gffﬁ%é afgmlaf@_wr@d for
es
10 mlrg%&?r% ae%araa C?ggér%bgj ag%ia%ya%&np'?'%gﬂgclo@ngpﬁndsl(“Ié)Of the
solutférpb’f abpd k) (RY Ot cRshgalt atthe e Bxeeml les asto deweridtkd to

above were evaluated for their noisture adsorbing and
200 pL of PRP, and the mixture was allowed to stand at 37°C for 2 minutes.
Platelet aggregation was 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 ICso 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. 560101 and 560121) were used tomeasure inhibitoryactivity
of each compound for COX-1 and COX-2.

Reaction buffer, heme, arachidonic acid, SnCl,, EIA buffer, wash

buffer, prostaglandin (PG) screening EIA standard, PG screening

acetylcholinesterase (AchE) tracer (conjugate of a chromogenic enzyme



desorbi ng capacity by the nmethod commonly used in the
art. More specifically, about 20 ng of the crystals
were placed in a Mcrobalance (an automatic vapor
adsorption systen), and change in weight with | apse 38
of time was nonitored at a relative humdity in the
range of 10 to 90%to evdifuate the water absor ption
and desorption. It was then found that all of
Compounds (la), (Ib), and (lc) exhibited weight
change of only up to 1% at the RHin the rang

and HRE) ,6696!( BF GS: Tepm ingBEIAngnREJSTYDOEAS PEFREF %&?Fp‘?ree the
2] Evaluation of crystals for their stability

measunamﬁ&ﬁunds (la) , (Ib) , and (Ic) as well as various

sal ts  of I d h ‘
QﬂﬁﬂﬁFFBBdggn%yéom@& 8@?0 gﬁyéﬁgﬁ C taﬁdEg?ng|$ZIgfive
hﬁl@ gééé’t n %%’lu%%%h (%ni%’%.{il’lfn I varfays doacemalksaien of the

change in weight and crystal form The results are

compoihW? iRe Tahl®1 el afhange-1 Brorystalvdoumlvasd measieed at
in the case of fumarate at a low humdity, and in the

37°C £&A8€mehutespound (1 &)adandidiis aditdwd eadded aahil ghe reaction
hum dity. The salts of Cbnpound (la) were produced

solut ancessia hjowedto lse andtatiodl! @ff@%mpn@teas caﬁgeaﬁae(qe@)ctionr
was denonstrated to be highl stable since it s

50 pL cmi ;}Nshy@ﬁ@clé}farrﬂgfe e e gheddsd Hton&eéﬁsn‘@% Fefaen and
100 pL i%rhq 2 gltrpép['loos %ﬁdedéglsl%ed %h%\? gﬁt é{ 'Il\éllg%{ﬂ BHs a11owed
to stand at room temperature for 5 minutes.
(2) Quantitative determination of PGFa by ELISA

50 uL of an antiserum (rabbit anti-PGF:a antibody) was added to
each well of a 96 well plate which had been coated with mouse anti-rabbit
IgG, and to each well was added 50 pL of a 2000-fold dilution of the
PGF,0. 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 PGFa produced was determined from the absorbance.

The inhibitory rate of each compound of the Examples at each

concentration was determined in terms of ICso by using the amount PGF.a



change form change formchange form (% (%9 (%
Conpound -0.41 No 0.41 No 7.99 Yes (1l1la) Conpound 0. 20
No 0.58 No 11.54 Yes (Ib) Conpound -0.20 No 0.00 No
0.19 No (lc) 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 39 1) No:
No change, 2) Yes: Sonme change [0086] [Test Exanple
§L|F2?€e3e¥ aggLegation suppr essi on Venous bl ood was
ro uman_ -a n h
productgitfy LPE0TTaT e oo Bt LEane Sbar U et T ot & For g e ©F
the EX%ﬂtiCO%ﬁyH_ 0. éﬁ%jgégﬁl€glgﬁgtéﬁbﬁﬂ(XﬂjTﬁbie 2.
rlfuge at 1 for 10 minutes to separate
?g ¢l et rich plasna (PRP) . After renoving the PRP in
upper layer, the |ower |ayer was further
Table gﬁgtrlfuged at 1600 g for 10 mnutes to separate the

tel et pnoor—plas ! ) .
Pt Y5y L@MoRTof COX
Con'pound ( Q:ﬁ} By a{a@grﬁaﬁ’i ﬁB§ SR BHh
to 200 L pf pRpolArgaeﬂth Mf’,e]a,t 0 3185 afded
at 37C for| 2 nmiftwmees aGm%% odar CaX- b [ PeOX2
Compaurduda®) by| addi Ag8® pL df col IMyen to| ~+0° =100
(Example 1-4)
Compound (la) 1.1-1.3 0.13 97 >50
(Example 2)

ND: Not Determined

[0090]

Compounds (la) and (1b) inhibited the platelet aggregation in
human and guinea pig at a low concentratioh. On the other hand, they
exhibited ICsq 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
administeredwithzasuspensionofCompound(lb)inO.5%nethylcellulose
(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 hourx afﬁer 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

procedure as Test Example 3 tomeasure the platelet aggregation induced




the m xture. Platelet aggregation rate was neasured by
using PAM 12C (SSR Engi neering) . Platelet
aggregation rate in the presence of each conpound at
each concentration was determ ned by using |ight
transm ttance for the PPP as t he val ue of 100%
aggregation to thereby cdfcul ate the 1C50 val ue for
each conpound. The results are shown in Table 2.
[0087] [Test Exanple 4] Inhibition of

Cycl ooxygenase-1 (COX-1) and , cycl ogxygenase-2 Xz
by colEhgBRn: d0 BESaH KIT ToRLEORIFRIST (O LenpRET Cem gt =¢
~ Conpany, Catal og Nos. 56010 nd 560121) were used to
a finadp59UFENF AT IR Oagt FIi t9 'o? F%ich conpound for
X- CQ}% : i baif f gr,, arachhdQiiGiea pi
gged%e%[%sz I%Rogﬁf erE?@\ivagh %Eu??%??%r ost agl gjr:jdi n e
admini REeach £eNidMhpBLAGSt Bdaida Bes&cs£ani ng/kg, the platelet
acetyl chol i nesterase (AchE) tracer (conjugate of a
aggrectRiORDYRALCe@NRY Mhed@olande kiR s e rREGL3 T s Tip EIdA Lo
anti serum were prepared before the neasurenent. (1) . .
demonsPradecthan GimfRGR2a (bY) COX- IuhiiCERE2Y THeS RS itenexhibit
sol uti on containing.various concentration of the
its efd@®dound of the Exanples and COX-1 or COX-2 was
allowed to stand at 37C for 10 mnutes. 10 L of
arachi doni ¢ acid was added, and the reaction solution
was allowed to stand at 37C for 2 mnutes. After the
reaction, 50 L of 1N hydrochloric acid was added to
cease the reaction, and 100 L of Snd 2 sol ution was
added, and the reaction solution was all owed



to stand at roomtenperature for 5 mnutes. (2)
Quantitative determ nation of PG-2a by ELI SA 50 L of
an antiserum (rabbit anti-PG-2a anti body) was added to
each well of a 96 well plate which had been coated
wi th nouse anti-rabbit | and to each well was
added 50 L of a 2000-fold dilution of the PG-2a
produci ng reaction solution, and then, 50 L of the
AchE tracer. The reaction mxture was allowed to
stand at roon1tenperatu%f:ﬁ§§ 18 hours. The wells
were washed 5 tinmes withd wash buffer to renove
t he excessive AchE tracer, and 200 L of ElIlnan reagent
was added. After allowing to stand in a dark room for
0o.m , bgpc S ured at 405 nm

L ?Oﬁgﬁﬁgﬁféfﬁ%gﬁggpggﬁoﬁpo?o?ﬂ%ibﬁ?%?y activity
St andard curve was depi cted by using PG screening EIA
standard, and amount of the PG-2a produced was
determ fromthe absorbance. The inhibitory rate

of ea ound of the Exanples at each
concen\r ion was detefhined in terns of 1C50 by using
the anmdun (4%\Nproduced(ﬁ9r the reaction
solu \%gﬂng t he conpounds of the Exanples
as 100 ar8Ghown in Table 2. [0089]

Mel- Supbr es8i on of aggregation by inhibition of

e/ .
cox ¥tollagen (1950, RN) (1C50, M) Human QGui nea pig
COX-1 COX-2 '

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

_—3—yl](4—methylpiperazine—1—yl)methanone monohydrochlqride.

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):




Conpound (1b) 0.86 ND >100 >100 (Example 1-4) >50
Conmpound (la) 1.1-1.3 0.13 97 (Exanple 2) ND. Not

Det erm ned [0090] Conpounds (la) and (Ib) inhibited
the platel et aggregation in human and guinea pig at a
| ow concentration. On the f%her hand, they exhibited
| CG50for COX-1 and COX-2 whith is 100 fold higher than
that of platel et aggregati on suppression. [0091]

[ Test Exanple 5] Eval uation of oral absorption Fasted
gui nea pigs having a body wei ght of 290 to 360 g were
adm ni ed wth a suspension of Conpound (Ib)

| cel lul ose (M) at a concentration of 2

er ns o&geewpoﬂnd (la), at a dose of 10
ast group was sol(gty adm nistered
'g of mhs) Y

ng/le

ng/ kg orm

Wi t ] 0.5% MC which is the solvent for
uipelt es cb ound.  At-tartAAdmacaf ter the

admi wFdt rati on, ¢ he guinea pig was anesthetized wth
ket am ne and xyl azine, and after abdom nal section,

bl ood was collected from abdom nal aorta by using

1/ 10 vol une of 3.13% sodium citrate. PRP was prepared
fromthe thus collected bl ood by the sane procedure
as Test Exanple 3 to neasure the pl atel et aggregation
'Eﬁ“@@%e‘t%ox?}ﬂy?@&é@ﬂ%LBJﬁ)t—he Fifﬁ_{&ir@é Aaggnegatppiyzole
t | agen"was used at "a final concentration of 0.8
~-3-y19(4-anektyl@piperazine-1l-yl)methanone mono-L-tartrate.

7. The compound according to claim 5 or 6 wherein the compound is

an anhydride.

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

\) (1b)

- HCI

MeO

comprising the steps of reacting a compound represented by formula

(II):



The results are shown in FIG 5. In the blood of the
guinea pig admnistered with Conpound (I b) at a dose
of 10 ng/ kg, the platelet aggregation induced by the
col |l agen was remarkably suppressed to denonstrate
that Conpound (1b) is sufggciently absorbed to exhibit
its effect. 43 CLAIMS 1. 7A conpound represented by
formula (Ib): NNCH (I b) \ N~ N HC MO N NONO
2.
[ 1- (6- Met hoxypyri dazi ne-3-yl)-5-(pyridi ne-2-yl)-1H pyr
0 -3-yl] (4-nethyl pi perazi ne-1-yl) net hanone
nnnd ydrochl oride. 3. The conmpound according to claim
) wherein the conpound is an anhydride. 4. The
conpound accorging to claim1l or 2 wherein the

a di hydrate. 5. A conpound represented by
|for | a
N
Meo” N7

p44 NOBW@ & MO\ NN L-tartaric acid
with N—methylpiperazine'in water-containing ethanol in the presence

lc):

of 1-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

MeO

comprising the steps of reacting a compound represented by formula

(III):

ﬁ( (11 1)
N

Cl N

with sodium methoxide in methanol; treating the reaction mixture with

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



NON O 6.

[ 1- (6- Met hoxypyri dazi ne-3-yl)-5-(pyridi ne-2-yl)-1H pyr

azol e 3-yl](4-nmethyl pi perazi ne-1-yl) met hanone

nono-L-tartrate. 7. The conpound according to claimb5

or 6 wherein the conmpound 'é an anhydride. 8. A

nmet hod for producing a coﬁ%ound represented by fornula

(Ib) N-CH3 N Nomi Nv (I b) NNO HC MO

conprising the steps of reacting a conmpound

represented by formula (I1): 45 NN / CHN(I I)

OHh NN O with N-nethyl pi perazine in

tern-containing ethanol in the presence of

N enzotriazol nonohydrate and

1- et hyl-3-\( 3-djpget hyl am nopr opyl ) car bodi i m de; and
'mg reaction mxture wth concentrated

,//Hgiﬁﬁﬁ£h|%fi0 cid. 9. Ahdthod for producing a

el ﬁgﬁbund represented by fornmula (1b)

e

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

ethanol in the presence of 1l-hydroxybenzotriazol monohydrate and
l1-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):

. N
N
N 0 - HCI
MeO NZ
comprising the steps of reacting a compound represented by formula
(IV):
$ °
M/ OMe (1V)

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

concentrated hydrochloric acid to produce a compound represented by

formula (III):




NNGH3 N- (- J Nonl Nv (I b) 0O HC MO N conprising
the steps of reacting a conpound represented by
formula (I11): NN / Ov N(IIl) C I NONO wth
sodi um et hoxi de in nethanol; treating the reaction
mxture with sodi um hydrgxide to produce a conpound
represented by formula (II'): 46 NN, OCHN(lI I) MO
NON ; reacting this conpound with N-rmethyl pi perazi ne
in water-containing ethanol in the presence of

1- hydr oxybenzotri azol nonohydrate and

1- et hyl - 3-(3-di net hyl am nopropyl ) carbodiim de; and
treating the reaction mxture with concentrated
“Aydnochloric acid. 10. A method for producing a

ound represented by formula (Ib) NOH3 N

),\A\r (11 1)
N 0

Cl N

;reactingthiscompoundwithsodiumnethoxideinn@thanoland

treating

the reaction product with sodium hydroxide to produce a compound

represented by formula (II):

(1 1)

MeO

and reacting this compound with N-methylpiperazine in

water—-containing ethanol in the presence of 1-hydroxybenzotriazol

monohydrate and 1—ethyl—34(3—dimethylaminopropyl)carbodiimide; and

treating the reaction mixture with concentrated hydrochloric acid.

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

(Ib)




compripdpmiing $199S o 1¢ICtARY(FCq[YLANT

Nomi Nv (I b) iNNO HCI MO N conprising the steps

of reacting a conpound represented by fornmula (1V)

NOMe (I V) O O with 3-chloro-6-hydrazi nopyri dazi ne
in methanol in the presence of concentrated
hydrochloric acid to prodggﬁga conmpound represented by
formula (I11): 47 NMN / N(I 1'l) 0C N;
reacting this conpound with sodi um net hoxide in

nmet hanol and treating the reaction product with

sodi um hydroxi de to produce a conpound . .represent.ed
rI%I.E)if{'/ﬁﬁ WLED Jd“‘?tz“ A ?%%%te

in metﬁgzldgl Ci%nP}?eu%?tevsmetnge l\clb-{rgtog}.lll,lrglrr%%ﬁd%gzlj_gg ﬂcpproduce a compound

represented by formula (IV):

-
I

OMe (1V)

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

methanol in the presence of concentrated hydrochloric acid to produce

a compound represented by formula (IIT):

¢l

(I 11)

; reacting this compound with sodium methoxide in methanol; treating

the reaction mixture with sodium hydroxide to produce a compound

represented by formula (II) :

(11)



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

1- hydr oxybenzotriazol nonohydrate and

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de; and
treating the reaction mxture with concentrated
hydrochloric acid. 11. A4 thod for producing a :
conpound represented by formula (I1b): \N NI CH3 NON N
v (I b) iNO HC MO N 48 conprising the steps of
reacting acetyl pyridine with dinethyl oxalate in

nmet hanol in the presence odi t hoxi Ocontaini
g e B
Q9 ti . 2d A t rate a
echanog Ch P RETERe FRoby 1T B2 e T ot b " e °
L8S@HCE; Qs held t jchgc & h
S L S e T Sl A vt

reactibnl hixEhrd NN Qonceaaebtoy Hhurmctaspaandcivit h sodi um
met hoxi de in nethanol; treating the reaction mxture
wi th sodi um hydroxi de to produce a conpound

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

\) (Ib)

- HCI

MeO

comprising the steps of reacting a compound represented by formula

(IV):

OMe (1V)

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):



represented by formula (I1): N \ NN/ OH N (I 1) O
MeO NON 49 reacting this conpound with

N- et hyl pi perazi ne in water-containing ethanol in the
presence of 1-hydroxybenzotriazol nonohydrate and
1-ethyl - 3- (3-di net hyl am napy opyl ) carbodiim de; and
treating the reaction mxture wth concentrated
hydrochl oric acid. 12. A nethod for producing a
conmpound represented by fornmula (Ib) NCH3 N - J ol
b) NNHE O C,Nr MDNconprising the

of reacting a conpound represented by formula
IVl YNOWwW (1 V) 00

(I1)
MeO N

; and reacting this compound with N-methylpiperazine in
water-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and 1—ethyl—3—(3-dimethylaminopropyl)carbodiimide; and

treating the reaction mixture with concentrated hydrochloric acid.

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

(1b)
- 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):

AN
N/ OMe (IV)

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

.
14

methanol in the presence of methanesulfonic acid or in the presence



wi t h 3-chl oro- 6- hydrazi nopyridazine in nmethanol in the

presence of nethanesul fonic acid or in the presence

of concentrated hydrochloric acid; adding sodi um

nmet hoxi de; and treating the reaction mxture with

sodi um hydroxi de to produgg a conpound represented by

formula (I1) 50 NN / OAHN(I I) MONONO ; and

reacting this conpound with N-rmethyl pi perazine in

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

1- hydr oxybenzotrij azol n t & Angh Aeehdide; treatin
of concen %altcﬁq\{rEYﬂW% i ot BBy )%%ggi ?Orfﬁé)gﬂ Agﬁ% treating ?

the.r [ i, Xt LT i tdcat-edpbydiochd arampound
the g b e B e “conps

od for producing a conpound

'repreégiE%@SEQtf5&ﬂB&éfqqﬁULa (Ib) \ NN ~CH3 om Nv (I D)

~N N O "HCI MO N~ conprising the steps of reacting

acetyl pyridine with dinmethyl oxalate in nmethanol in

the presence of sodi um net hoxi de to produce a conpound
sented by fornmula (IV): NWe (I V) 0 O reacting
conpound wi th 3-chl oro-6-hydrazi nopyri dazine in
in the presence of methanesul fonic acid or in

N
N 0

MeO N

; and reacting this compound with N-methylpiperazine in

water—-containing ethanol in the presence of 1-hydroxybenzotriazol
monohydrate and 1—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)

\) (1b)

- HCI

MeO

comprising the steps of reacting a compound represented by formula

(I1):



51 of concentrated hydrochloric acid; adding sodi um
nmet hoxi de; treating the reaction mxture with sodi um
hydr oxi de to produce a conpound represented by
formula (11): NOH NN (I I) MO Il NONO ; and
reacting this conpound wi tB N-nethyl pi perazine in

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

1- hydroxybenzotri azol nonohydrate and

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de; and
treating the reaction m xture wth concentrated
drpchloric acid. 14. A nethod for producing a
onpund represented by forrmula (Ib) ~N~CH3 N ( J NON
iNO HC MO Nl conprising the steps of
Hund represented by forrmula (I1): 52

00,

MeO N

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

Me0

comprising the steps of reacting a compound represented by formula

(ITI):

/E\( 11
N

Cl N

with sodium methoxide in methanol; treating the reaction mixture with

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



MeO NON wi th N-net hyl pi perazine in acetonitrile in the
presence of 1-hydroxybenzotriazol npbnohydrate and

di cycl ohexyl carbodiimde; and treating the reaction
m xture with concentrated hydrochloric acid. 15. A
met hod for producing a comgound represented by fornula
(Ib): /CHB N- J NONNv (I b) iNO HA MO N
conprising the steps of reacting a conmpound
represented by fornula (II1): NWe N N((IlIl) 0dC
Wi th sodi um net hoxide in nmethanol; treating the
“6acpion mxture with sodium hydroxide to produce a
onpNund represented by fornmula (1) 53 N N/ ON (

N

N
o (o
N
Me0” N7

; 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):

]
MeO N

comprising the steps of reacting a compound represented by formula

0 - HCI

N

(IV):

OMe (I1V)

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

concentrated hydrochloric acid to produce a compound represented by

formula (III):



MeO N reacting this conmpound with N-nethyl piperazi ne
in acetonitrile in the presence of

1- hydr oxybenzotri azol nonohydrate and

di cycl ohexyl carbodiim de; and treating the reaction

m xture with concentrated5 ydrochloric acid. 16. A
nmet hod for producing a conpound represented by formul a
(Ib): I NGB N-r_J NNNom (I b) NO HC
k7,,,Nr MeO Nconprising the steps of reacting a
coppound represented by formula (IV): O\~ O (I V)

07w th 3-chl oro-6-hydrazi nopyridazine in nmethanol in
resence of concentrated hydrochloric acid to
conmpound represented by forrmula (I11): 54

OM aNe(111)

(I 11)
N
cl N~
reacting this compound with sodium methoxide in methanol; treating

the reaction mixture with sodium hydroxide to produce a compound

represented by formula (I1):

(I 1)

MeO

; reacting this compound with N-methylpiperazine in acetonitrile in
the presence of 1-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)




Cl NO reacting this conpound wi th sodi um net hoxide in
nmet hanol ; treating the reaction mxture with sodi um
hydr oxi de to produce a conpound represented by
formula (I1): NN / OH\ N (I I) MOl NNO
reacting this compound wi th N-methyl pi perazine in
acetonitrile in the presence of 1-hydroxybenzotriazo

" monohydrate and di cycl ohexyl carbodii m de; and

treating this reaction mxture with concentrated

hyd hl ori id. 17. A 0f; i F ate
conpe Y LS, 29 7 P oLl G, oo
in metgglil?Je\'\éLéxt( Jchekz) )prelgelr\)'lcgycl)r\fl ME BuNa 2 0:8QRPE b PrideutBen sbrpsund

I'ng "acety ine wth dinethyl oxalate in

repreggakgangy Eo-de presence of sodi um net hoxi de to
. pro

|

AN
Z
N

uce a conmpound represented by formula (1V): M (I
V) 0 0 reacting this conpound with
3-chl oro- 6- hydrazi nopyri dazine in

0
OMe (1V)

; 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)

; reacting this compound with sodium methoxide in methanol; treating

the reaction mixture with sodium hydroxide to produce a compound

represented by formula (II):

(I1)



met hanol in the presence of concentrated hydrochloric
acid to produce a conpound represented by fornula
(I11): NN Ove N(IIl) O0C NN; reacting this
conmpound W th sodi um net hoxi de in nmethanol; treating
.the reaction mxture with §$diun1hydroxide to produce
a conpound represented by Tormula (11): NON N ,N (I
) MOl NON O 56 and reacting this conmpound with
N- et hyl pi perazine in acetonitrile in the presence of

1- hydr oxybenzotri . qp d . . .
i amj&?@éEF%%y Sé%@ﬂ%%%? Wag? éﬁ%ﬁﬁﬁggﬁpgaa%h?%lgdﬁ%gﬁﬁﬁtrlle
, with ¢ ent.r at g i df
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dicyc N, N Nyt NKi &4 ; Bhd t7Be Mg 4894 compound with concentrated

hydrochloric acid.

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

Q (Ib)

* HCI

comprising the steps of reacting a compound represented by formula

(IV):

X
N// OMe (1Vv)

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):



, CY M0 N~ conprising the steps of reacting a conpound
represented by formula (IV): O\~ OV (I V) 00 wth
3-chl oro- 6- hydrazi nopyri dazi ne in nethanol in the
presence of nmethanesulfonic acid or in the presence
of concentrated hydrochloq&p aci d; addi ng sodi um
met hoxi de; treating the reaction mxture with sodium
hydr oxi de to produce a conpound represented by formula
(11): 57 N'N" OH (I I') MOI NONO ; reacting this
( ound with N nethyl pi perazine in acetonitrile and
At e presence of 1-hydroxybenzotriazol nonohydrate
\Qd d|cyc!ohexylcarbodiinide and treating the

xture with concentrated hydrochloric acid.

N'CH3 N- r~ J Nonl Nv (I b) i N 0 HC
[NEO N~ (I1)
N 0
MeO N~

; reacting this compound with N-methylpiperazine in acetonitrile and

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



conprising the steps of reacting acetylpyridine with

di met hyl oxalate in nmethanol in the presence of

sodi um net hoxi de to produce a conmpound represented by
formula (1V): oNy---- Me (I O O reacting this
conpound wi th 3-chl oro- 6- h¥ ra2|nopyr|da2|ne in

nmet hanol in the presence of nethanesulfonic acid or in
the presence 58 of concentrated hydrochl oric acid;
addi ng sodi um net hoxi de; treating the reaction ~

ot ol LA SIS of S8y R OB W coein
the r%qu:cé{nux%cglan%H'?ﬁ&fﬁﬁ“ﬂU&%d@lﬁ@ %bn§f$aﬂd8 REIR%HBENd

Snitri in e presence of
xyhenz@iLi @zl . monohydrat e and
repre |cjgfohexylcarbod||n1de and treating the reaction
m xture with concentrated hydrochloric acid. 20. A
nmet hod for produci ng a conpound represented by formula
CHJ cis) NMO/ \ NONL-tartaric acid N7/-NO

NP~
N 0

MeO N

; 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):

(lc)

comprising the steps of reacting a compound represented by formula

(I1):



conprising the steps of reacting a conpound
represented by formula (I1): 59 N OH MQ/ (I I)
NON O with N-nethyl piperazine in acetonitrile in the
presence of 1-hydroxybenzotriazol nonohydrate and
1-et hyl -3- (3-dinethyl am nopropyl) carbodiinide to
produce a conpound represented by fornmula (la): N CH3
NON N (I a) MO NON O and reacting this conmpound with
L-tartaric acid. 21. A nmethod for producing a conpound
represented by fornmula (I11): NOH MO NONO 1) O 60
conprisifng t\Nhe steps of reacting a conpound
represented /by formula (111):

N

(11)

with N-methylpiperazine in acetonitrile in the presence of

1-hydroxybenzotriazol monohydrate and

1—ethyl—3—(3—dimethylaminopropyl)carbodiimidetx>produceaacompound

represented by formula (Ia):

. and reacting this compound with L-tartaric acid.

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




N / NN Owve (Il1l) C NONO with sodi um nethoxide in

nmet hanol ; and treating the reaction mxture wth

sodi um hydroxi de. 22. A nethod for producing a

conpound represented by formula (11): 2,NOH N,N (I

) MO NON conprising thegsteps of reacting a

conpound represented by formula (IV): ~M (I V) O

0 61 wth 3-chloro-6-hydrazi nopyri dazi ne i n nethanol

in the presence of nethanesul fonic acid; adding

sadi um e | deg ihgaki dNehd repetkemed Xyufermula
compI Gy S'che“ %anﬁ%/df%xx%%gt‘igg £A(E]&rrrwlelg% hod fo? produci ng a
(III),corrpound represented by formula (11)2 NOH \ N,,N (I

S

OM
ClﬂN\N/ : (”I)

with sodium methoxide in methanol; and treating the reaction mixture

with sodium hydroxide.

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

" OH
N~
| e (11)
_N 0
MeO N~
comprising the steps of reacting a compound represented by formula
(IV):
® °
N/ OMe (1V)



MeO I NON O conprising the steps of reacting a
compound represented by fornula (1V): ON- OV (I V)

0O 0 with 3-chl oro-6-hydrazi nopyri dazine in nmethanol in
the presence of concentrated hydrochloric acid;
addi ng sodi um net hoxi de; apg treating the reaction

m xture with sodi um hydroxide. 24. A pharmaceuti cal
conposi tion conprising the conpound of any one of
claims 1 to 7 and a pharmaceutically acceptabl e

. arrjer. A ' ; .ai nj .
with gh%[}}%%rcoe—&tz—?lgg aggn%}ggfnf%znl%%fng@: g%?nkgarlizé}? 1é}2th§6pr%sence of

methagggﬁf n ,GoRt ak gl P8 t Hisy GRIMRRYALxO8e AhONRE Bt ing the
clrarms to 7 as Its effective conmponent. 27. A
react TBAI £AMBNMe aG€ar dbAguh hgdA4BRS or 26 wherein the

medi cament  is used in preventing and/or treating an

i schem ¢ di sease. 28 Use of the conmpound of any one of

claims 1 to 7 in producing a nedicanent.
23. A method for producing a compound represented by formula (II):

(I 1)

comprising the steps of reacting a compound represented by formula

(IV):

AN
N/ OMe (1V)

with 3—chloro—6—hydrazinopyridazine in methanol in the presence of
concentrated hydrochloric acid; adding sodium methoxide; and treating

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

a medicament.



