DESCRIPTION PYRAZOLE DERIVATIVE Technical Field [0001] The
present invention relates to a pyrazole derivative having an effect of
suppressing platelet aggregation. Background Art [0002] Platelets play an
important role in preventing hemorrhage by aggregating and forming
hemostatic plugs upon damages to blood vessels. On the other hand,
platelets also aggregate at the sites where vascular endothelium in a blood
vessel is damaged, or where a hlged vesselhas been narrowed, and the
like, thereby inducing thrombus or embolus formation. These thrombi and
emboli cause ischemic diseasegGLUEhmasmycavdial infarction, angina
pectoris, ischemic cerebrovascular disorder, peripheral vascular diseases
and the like. Therefore, platelet aggregation suppressants are used for the
pﬁ%\@ﬂ{%@f tregtment of ischemic diseases. Among such drugs, low-dose
aspirin has been traditionally used as a platelet aggregation suppressant,
and its effeetslhave been demonstrated by APT (Antiplatelet Trialists'
CoIIabo %’[IO? in w@ch lE)IuraJE sets of Ilnlcalé est results ob&amg rb%/v iy
administerin % 0se asplrln pa?eﬁt\é Wére Subjected fo %1

mﬁala@aIM&ISe(sﬁ@cNoaﬂD@ﬁ@@p Rogumenil s However; @spifin isoknown to
have side effects such as gastrointestinal hemorrhage and the like, namely,
the so-

Background Art

[0002]

Platelets play an important role in preventing
hemorrhage by aggregating and forming hemostatic plugs upon
damages to blood vessels. On the other hand, platelets
also aggregate at the sites where vascular endothelium in a
blood vessel is damaged, or where a blood vessel has been
narrowed, and the like, thereby inducing thrombus or
embolus formation. These thrombi and emboli cause ischemic
diseases such as myocardial infarction, angina pectoris,
ischemic cerebrovascular disorder, peripheral vascular
diseases and the like. Therefore, platelet aggregation
suppressants are used for the prevention or treatment of
ischemic diseases. Among such drugs, low-dose aspirin has
been traditionally used as a platelet aggregation
suppressant, and its effects have been demonstrated by APT
(Antiplatelet Trialists' Collaboration), in which plural
sets of clinical test results obtained by administering the

low-dose aspirin to 100,000 patients were subjected to a



called "aspirin-induced ulcer", and this side effect occurs at a rate of one in
100 patients, without relation to dose (See Non-Patent Document 2). [0003]
The platelet aggregation suppressing effect of aspirin is known to be based
on the action of inhibiting cyclooxygenases. Cyclooxygenases include
cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2), and aspirin
selectively and irreversibly inhibits COX-1 even at a low dose, resulting in

syppcession ot platglet 2ggreaalion., Bub.he johibitgn of COX-1 also causes

the aspirin- induced ulcer (See Non-Patent Documents 3 and 4). Moreover,
nonstendidalantiinfiammaitoryl drugsare knowarte exhibit egiftiinflamsnaiory s
action by selectively inhibiting COX-2. [0004] As described above, although

adpitintis udetairad at platdft digfegation Sippressant 1 adsoditfeRith a
side, effect-of. gastiointestinal disorder attributable to. the COX-Ephibiting, s
action, which is an action mechanism of the drug. Thus, there is a strong
demand-foraa néwoptatelet difyregatien seppreéssant exhiditing o COXdse
in 'bitorM g[%(éttL?OO Meanv%hcijtzee, as pyrazole derivatives having 2

antithrombotic ac R}fty, 88%“&)eonun A) (See Patent Document 1 and

Non-PatenbBpcument 5) and compound (B) (See Patent Document 2) are
known heretofore. [0006]

The platelet aggregation suppressing effect of aspirin
is known to be based on the action of inhibiting
cyclooxygenases. Cyclooxygenases include cyclooxygenase-1
(COX-1) and cyclooxygenase-2 (COX-2), and aspirin
selectively and irreversibly inhibits COX-1 even at a low
dose, resulting in suppression of platelet aggregation.
But, the inhibition of COX-1 also causes the aspirin-
induced ulcer (See Non-Patent Documents 3 and 4). Moreover,
nonsteroidal antiinflammatory drugs are known to exhibit
antiinflammatory action by selectively inhibiting COX-2.

[0004]

As described above, although aspirin is useful as a
platelet aggregation suppressant, it is associated with a
side effect of gastrointestinal disorder attributable to
the COX-1l-inhibiting action, which is an action mechanism
of the drug. Thus, there is a strong demand for a new
platelet aggregation suppressant exhibiting no COX-1
inhibitory effect.

[0005]

Meanwhile, as pyrazole derivatives having
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[Problems to be Solved by the Invention]



action of compound (B) is not as strong as the inhibitory activity of the
compound against COX-2. As described above, since inhibition of COX-2
may lead to an antiinflammatory action, a drug having a COX-2 inhibitory
action is not necessarily favorable as a platelet aggregation suppressant. In
this light, an object of the present invention is to provide a potent platelet
aggregation suppressant which does not inhibit COX-1 and COX-2. [Means
for solvif‘%%a problems] [0009] The inventors of the present invention have
conducted a l]<een study in search of such a platelet aggregation
suppressantyand founddhatia pyrazele derivative viepreserftedl B the® M
following formula (1) exhibits a potent platelet aggregation suppressing effect

withdte ihibRing™ EOX1 8F €OXEZ, ths Hecdbifshig ik inthtish” 09161
Thus. the, present Javention provides a.coropeynd srepresented by Fersmula

(): [0011] [Chemical Formula 2] 4 Are p ArIN~ x (I} [0012] wherein Arl
réprésehits dgroup iépresented by Foramglac(il)ao@0k3jation inhibitory
action of compound (B) is not as strong as the inhibitory
activity of the compound against COX-2. As described above,
since inhibition of COX-2 may lead to an antiinflammatory
action, a drug having a COX-2 inhibitory action is not
necessarily favorable as a platelet aggregation suppressant.
In this light, an object of the present invention is to
provide a potent platelet aggregation suppressant which
does not inhibit COX-1 and COX-2.
[Means for solving the problems]

[0009]

The inventors of the present invention have conducted
a keen study in search of such a platelet aggregation
suppressant, and found that a pyrazole derivative
represented by the following formula (I) exhibits a potent
platelet aggregation suppressing effect without inhibiting
COX-1 or COX-2, thus accomplishing the invention.

[0010]

Thus, the present invention provides a compound
represented by Formula (I):

[0011]

[Chemical Formula 2]



[Chemical Formula 3] R~ Y (11) [0014] (wherein Y represents CH or a
nitrogen atom; and R1 represents a lower alkyl group or a lower alkoxy
group); Are represents a 5- or 6-membered aromatic heterocyclic group
which may be substituted with 1 to 3 groups selected from a lower alkyl
group which may be substituted, a lower alkynyl group, a carbamoyl group
which may be substituted, a cyano group, an amino group which may be

substityted, a lowdt alkoxy group which may be substituted, and a lower
alkanzﬁ‘g/ﬁﬁ?ﬁﬁ%‘x represents a group represented by Formula (111):
[0015] [\gle fcal F gula 4] N~ (lll) [0016] (wherein the cyclic structure
r(-mre’sfentsf& 4- to 7- 8 membered alicyclic heterocyclic group which may
conlain a nitrogen atom or a I(Qxygen atom as constituent atoms in addition
to the n't&z%qg atom described in the formula, and which may be substituted

with 1 to 2 groups or atoms selected from a lower alkyl group which may be

substitutedr & arbameybgeainwhich mayupe supstitdedan gminegroup
which may be substituted, a hydroxyl group, a lower alkoxy group, an oxo
grdup, ‘a lower alkanoyl group, a lower alkylsulfonyl group and a halogen
atom), %g f\ﬁalt thereof or a solvate of the compound or the

[Chemical Formula 3]
7
Y

[0014]

(wherein Y represents CH or a nitrogen atom; and R!
represents a lower alkyl group or a lower alkoxy group):;

Ar, represents a 5- or 6-membered aromatic
heterocyclic group which may be substituted with 1 to 3
groups selected from a lower alkyl group which may be
substituted, a lower alkynyl group, a carbamoyl group which
may be substituted, a cyano group, an amino group which may
be substituted, a lower alkoxy group which may be
substituted, and a lower alkanoyl group; and

X represents a group represented by Formula (III):

[0015]

[Chemical Formula 4]

—NQ i

[0016]

(wherein the cyclic structure represents a 4- to 7-



salt. [0017] The invention also provides a pharmaceutical composition
containing the above-described compound, a salt thereof or a solvate of the
compound or the salt; a medicine containing the above-described
compound, a salt thereof or a solvate of the compound or the salt as an
active ingredient; a platelet aggregation suppressant containing the
above-described compound, a salt thereof or a solvate of the compound or

the 3l As.AN active,ingredient; and.a prophylagtic.andfor therapgutic gglgnt

for Ischemic diseases, containing the above-described compound, a salt
thereob gea solvatecaf the compeund wrmthe ssattoas tar- aetive ingnedient. The
invention also provides a method for preventin% and/or treatir%g ischemic

disEEsesBY SdmiriSteting H AtV dESci T Gompount; a'S4if theteof BF
a,s0lvate,of.6 the compound atthe; salt asan active ingredient. Jhe

invention additionally provides a use of the above-described compound, a
salkt thetteot of 2ogolvate ot the Kompomwdior tihe shltmfor the prodaction ofd,

medicine. [Effect of the Invention go 18] The compoynd (I) of the invention,
gt DR e e e e

inhibiingnthrombus-fornatian by, steongly ssppressisgpplatelet aggregation,
without inhibiting COX-1 and COX-2. Thus, the compound (1), a salt thereof
afdA'Bolvate oktheroup, a lower alkanoyl group, a lower

alkylsulfonyl group and a halogen atom), and

a salt thereof or a solvate of the compound or the
salt.

[0017]

The invention also provides a pharmaceutical
composition containing the above-described compound, a salt
thereof or a solvate of the compound or the salt; a
medicine containing the above-described compound, a salt
thereof or a solvate of the compound or the salt as an
active ingredient; a platelet aggregation suppressant
containing the above-described compound, a salt thereof or
a solvate of the compound or the salt as an active
ingredient; and a prophylactic and/or therapeutic agent for
ischemic diseases, containing the above-described compound,
a salt thereof or a solvate of the compound or the salt as
an active ingredient.

The invention also provides a method for preventing
and/or treating ischemic diseases by administering the

above-described compound, a salt thereof or a solvate of



compound or the salt are useful for the prevention and/or treatment of
ischemic diseases caused by thrombi and emboli, such as myocardial
infarction, angina pectoris (chronic stable angina, unstable angina, and the
like), ischemic cerebrovascular disorder (transient ischemic attack (TIA),
cerebral infarction, and the like), peripheral vascular disorder, occlusion after
replacement with an artificial vessel, thrombotic occlusion after coronary

gLy 38%}58%"%@%@%&9{&% bypags grafting(GARG), ,percutaneous

transluminal coronary angioplasty (PICA), stent placement, and the like),
diabetiTretinopathy amdl aephropathy ] ocelusioiapon replacementavith an
artificial heart valve, and the like. They are also useful for the prevention

AR OOt TaToTthFSTBP ARA e b dsSoerBa witth vastaiar shradry,

bigod %%SFE@%%P@V%%' eifeulation and the jike Jrudhermere, dhey age useiul 7
for an improvement in ischemic symptoms associated with chronic arterial

oCEltsion; suchtas ulcerspaineeold sensation and the like. Best Mode for
Carryin (all_f ghe Invention [0019] The Formula (1) will be described in the
foIIowin%. Arl will be described. Arl represents a group represented by

the Formuda {U)dBthe farmulas YriseClhh o acnitiogen atom. while Rlrisa a
lower alkyl group or a lower alkoxy group. A lower alkyl group means a

straigrtichaied srarehed v Bf cyélic akyPgrdup havitly F{d 8Carbbn atoms.

inhibiting thrombus formation by strongly suppressing
platelet aggregation without inhibiting COX-1 and COX-2.
Thus, the compound (I), a salt thereof and a solvate of the
compound or the salt are useful for the prevention and/or
treatment of ischemic diseases caused by thrombi and emboli,
such as myocardial infarction, angina pectoris (chronic
stable angina, unstable angina, and the like), ischemic
cerebrovascular disorder (transient ischemic attack (TIA),
cerebral infarction, and the like), peripheral vascular
disorder, occlusion after replacement with an artificial
vessel, thrombotic occlusion after coronary artery
intervention (coronary artery bypass grafting (CABG),
percutaneous transluminal coronary angioplasty (PTCA),
stent placement, and the like), diabetic retinopathy and
nephropathy, occlusion upon replacement with an artificial
heart valve, and the like. They are also useful for the
prevention and/or treatment of thrombi and emboli
associated with wvascular surgery, blood extracorporeal

circulation and the like. Furthermore, they are useful



Specifically, a methyl group, an ethyl group, an n-propyl group, an isopropy!
group, an n-butyl group, an isobutyl group, a tert-butyl group, an n-pentyl
group, an isopentyl group, an n-hexyl group, a cyclopropyl group, a
cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a
cyclopropylmethyl group, a cyclopentylmethyl group and the like may be
mentioned. Among these, a methyl group, an ethyl group or an n-propy!l

groyp Ispreferred. with.a smethyl,argup being particulady prefetred, {0g20] A

lower alkoxy group means an alkoxy group containing the lower alkyl group
ircits structuret Specificatly | a siethoxy grous, arl ethoxyegroup, @nl-propoxy
group, an isopropoxy group, an n-butoxy group, an isobutoxy group, a 8
t&?—%ﬁ?&fﬁrcﬁjﬁ ari'fi-peritoxy group, a cyclopentyloxy group and the like
may be mentioned. Among these, a methoxy group or an ethoxy group is
preferred, with a methoxy group being particularly preferred. [0021]
Thesefo¥edArl imay Gerexamplified byre 6Imetyi-B1pyridyl group, a
6-ethylf-|8¥ré yl group, a 6-methoxy-3- pyridyl group, a 6-ethoxy-3-pyridyl
group, Cgs-me hyl-3- pyridazinyl group, a 6-ethyl-3-pyridazinyl group, a 6-
methoxyn3-pysdaziny| groupsia 6-ethoxy-3-pyridazinyl group: or the dike.
Among these, a 6-methyl-3-pyridyl group, a 6- methoxy-3-pyridyl group, a
6-methyl3-pyridazinyl grouporiass:riéthdxy-3:pyritaRirff grddp ¥ preteRed.

[Q% esented by the Formula (II). In the formula, Y is CH
or a nitrogen atom, while R' is a lower alkyl group or a
lower alkoxy group.

A lower alkyl group means a straight-chained, branched
or cyclic alkyl group having 1 to 6 carbon atoms.
Specifically, a methyl group, an ethyl group, an n-propyl
group, an isopropyl group, an n-butyl group, an isobutyl
group, a tert-butyl group, an n-pentyl group, an isopentyl
group, an n-hexyl group, a cyclopropyl group, a cyclobutyl
group, a cyclopentyl group, a cyclohexyl group, a
cyclopropylmethyl group, a cyclopentylmethyl group and the
like may be mentioned. Among these, a methyl group, an
ethyl group or an n-propyl group is preferred, with a
methyl group being particularly preferred.

[0020]

A lower alkoxy group means an alkoxy group containing
the lower alkyl group in its structure. Specifically, a
methoxy group, an ethoxy group, an n-propoxy group, an

isopropoxy group, an n-butoxy group, an isobutoxy group, a



In particular, a 6-methyl-3-pyridyl group and a 6- methyl-3-pyridazinyl group
are preferred in view of achieving reduction in the COX-1 inhibitory action
and enhancement of oral absorbability. [0023] Next, Ar2 will be described.
Ar2 represents a 5- or 6- membered aromatic heterocyclic group which may
be substituted with 1 to 3 groups selected from a lower alkyl group which
may be substituted, a lower alkynyl group, a carbamoyl group which may be

substituted, & cygna.group, ap_amine, groun which may, be substityted, a

lower alkoxy group which may be substituted, and a lower alkanoyl group.

092419 Here, the Siniemnberedoaramatic hetetocyeliogoummay, be

exemplified by a pyrrolyl grogg, a pyrazolyl group, an imidazolyl %roup, a
! ©) na

trfaZd 1 Grodib” BHURf gtBup & *thie i1 GHBupS ah"siazblyl grotip

isexazoly) areup.anaxadiazelyt group, 8, thiazelyl group, an isothiazolyl
group, a thiadiazolyl group, or the like. Among these, a 5- membered

nitrogen{&ontdining heterocyclic group is preferred, and inter alia, a pyrrolyl

group, an imidazolyl group, a pyrazolyl group, a thiazolyl grou xazolyl
Group T C RS arip Bt R addten, B B oo, o
by o2 @ipyp aa dHEpyirok-33-yh group, atbhimidazel-2 gsayp.3a
1H-imidazol-4-yl group, a 1H-pyrazol-3-yl group, a 1H-pyrazol-4-yl group, a
tHEZOR2-Y| GFeup, a thiaz6IFaSF greup,ya HidzoR5 Y Pyroup® drcdxazot-2-yl

95%%%&%%9§§%°E%Q$§?N§1é¥é%&§ﬁ—3—pyridaziny1 group, a 6-
methoxy-3-pyridazinyl group, a 6-ethoxy-3-pyridazinyl group
or the like. Among these, a 6-methyl-3-pyridyl group, a 6-
methoxy-3-pyridyl group, a 6-methyl-3-pyridazinyl group or
a 6-methoxy-3-pyridazinyl group is preferred.

[0022]

In particular, a 6-methyl-3-pyridyl group and a 6-
methyl-3-pyridazinyl group are preferred in view of
achieving reduction in the COX-1 inhibitory action and
enhancement of oral absorbability.

[0023]

Next, Ar, will be described. Ar, represents a 5- or 6-
membered aromatic heterocyclic group which may be
substituted with 1 to 3 groups selected from a lower alkyl
group which may be substituted, a lower alkynyl group, a
carbamoyl group which may be substituted, a cyano group, an
amino group which may be substituted, a lower alkoxy group
which may be substituted, and a lower alkanoyl group.

[0024]



1, 2, 4-triazolyl group is particularly preferred. [0025] A 6-membered
aromatic heterocyclic group may be exemplified by a 6-membered
nitrogen-containing aromatic heterocyclic group, and examples thereof may
include a pyridyl group, a pyridazinyl group, a pyrimidinyl group, a pyrazinyl
group, a triazinyl group, and the like. Among these, a pyridyl group, a
pyrimidinyl group and a pyrazinyl group are preferred. Moreover, among

these, a 2:pyridy| .group. 8 3-pyridyl groun, 2 dnyrimidinyl Qroypara 2z,

pyrazinyl group is preferred. 0026] 10 The 5- or 6-menibered aromatic
hieteregyehic groupinay dbecsubstitytedowithi{1l) a lowes atkyl group wyhichrmay
be substituted, (2) a lower alkynyl group, (3) a carbamoyl group which may
e Sitsitdtey, @) 4Ryano grotpC () ar Hitiio éro%bf\)(ryhicqf Mdy bé

substitutad ) alower alkexy, group.whish may be substityted; ar,(7) alqwer
alkanoyl group. The number of substituents is one, or two to three which
ntaspbe ddentidal or different twith ey beinvgo preferred. 4o regambio/thesroup,
6-membered arpmatic_heterocyclie %r u%, the position of substitutig_n is
p?eferalbalyjtﬁeOp-ﬁosfﬁo%u\ﬁith Cr)espec to the bon |r?g fot %Sﬁyra%o e ring.
[QQ2H] The substibuents {d) ta (A)ifey the & 05 &;membgraed@rematic
heterocyclic group will be described. (1) Lower alkyl group which may be
sGpstitte@rhend inter alia, a pyrrolyl group, an imidazolyl

group, a pyrazolyl group, a thiazolyl group, an oxazolyl
group or a triazolyl group is preferred. In addition, a
lH-pyrrol-1-yl group, a lH-pyrrol-2-yl group, a 1lH-pyrrol-
3-yl group, a lH-imidazol-2-yl group, a 1lH-imidazol-4-yl
group, a 1lH-pyrazol-3-yl group, a lH-pyrazol-4-yl group, a
thiazol-2-yl group, a thiazol-4-yl group, a thiazol-5-yl
group, an oxazol-2-yl group, an oxazol-4-yl group, or a 1lH-
1, 2, 4-triazolyl group is particularly preferred.

[0025]

A 6-membered aromatic heterocyclic group may be
exemplified by a 6-membered nitrogen-containing aromatic
heterocyclic group, and examples thereof may include a
pyridyl group, a pyridazinyl group, a pyrimidinyl group, a
pyrazinyl group, a triazinyl group, and the like. Among
these, a pyridyl group, a pyrimidinyl group and a pyrazinyl
group are preferred. Moreover, among these, a 2-pyridyl
group, a 3-pyridyl group, a 4-pyrimidinyl group or a 2-
pyrazinyl group is preferred.

[0026]

10



lower alkyl group in a lower alkyl group which may be substituted means the
same ones as the lower alkyl groups described above for R1. Specifically, a
methyl group, an ethyl group, an n-propyl group, an isopropyl group, an n-
butyl group, an isobutyl group, a tert-butyl group, an n- pentyl group, an
isopentyl group, an n-hexyl group, a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group, a cyclohexyl group, a cyclopropylmethyl group, a

cyclopeptylmethyl groyp.and fhe like may ﬁ@ meptened.. AmMogaNESE.3

methyl group, an ethyl group or an n-propyl group is preferred; with a methyl

greup being: partietilaryc bl @referrecwf3028]k ¥ hesedowerwaikyh gragpdamay
be substituted with one, or two or three of substituents or atoms which may

e RfEntical 6 different seldEEdT o he SUsdtkuentdrotp LoRaRkaNy of
the-fllowing 4a) fe (el d hesesubstituents (9F aloms Inay substitute 4or the

same carbon atom in a lower alkyl group if it may be substituted, or may
sabstitutey forurlifférent carhorPatomb s[0029% e@) Al earlzanmoykgroupwhich

may be substituted with one or two of identical or different lower alkyl
R e R o SRS, or 2

cathaipoy! graup-subsiituted with one-aetwe of the mafprerpentioned leweee
alkyl groups. Specifically, a methylcarbamoyl group, an ethylcarbamoyl

greudy e T etRyIEafdameyigroup et Ripethy'N-gthylearamsgl group,

preferred. 1In regard to the 6-membered aromatic
heterocyclic group, the position of substitution is
preferably the p-position with respect to the bonding to
the pyrazole ring.

[0027]

The substituents (1) to (7) for the 5- or 6-membered
aromatic heterocyclic group will be described.

(1) Lower alkyl group which may be substituted: The
lower alkyl group in a lower alkyl group which may be
substituted means the same ones as the lower alkyl groups
described above for R'. Specifically, a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, an n-
butyl group, an isobutyl group, a tert-butyl group, an n-
pentyl group, an isopentyl group, an n-hexyl group, a
cyclopropyl group, a cyclobutyl group, a cyclopentyl group,
a cyclohexyl group, a cyclopropylmethyl group, a
cyclopentylmethyl group and the like may be mentioned.
Among these, a methyl group, an ethyl group or an n-propyl

group is preferred, with a methyl group being particularly

11



and the like may be mentioned. Among these, an unsubstituted carbamoyl
group, a methylcarbamoyl group or a dimethylcarbamoyl group is preferred.
[0030] (b) An amino group which may be substituted with one or two of
identical or different substituents selected from a lower alkyl group, a lower
alkanoyl group and a lower alkylsulfonyl group: the amino group means an
unsubstituted amino group, or an amino group substituted with one or two of
i%e}gigg{%gi.fferent substituents selected from a 12 lower alkyl group, a
lower alkanoyl group and a lower alkylsulfonyl group. The lower alkyl group
means 1@ aédrementioned lower alkyl groups. The lower alkanoyl group
means a straight-chained or branched alkanoyl group having 1 to 6 carbon

atoms. "SHEGIICAINT a forfmyt gfEGEPEN Beétyl grotpSan n Proplbhyi oo,

ap.N-pytyryhgraup. anisobubayk graup: and.thedikesmayibe igned. The
lower alkylsulfonyl group means a sulfonyl group substituted with the
aforentertiohedrlowerfalkgindroupe 1Spéeificalipra Methylisafonyiugroupy apup

ethylsulfonyl group,.an n- Isulfonyl. group, an isopropylsulfonyl .grou
R BRI Tor oot T sy P o, & ORI CE oA S,

apm-pesidsulignyd gseupan cisopentrsulfomd graupoa cyelapropylsulfemy:
group, a cyclohexylsulfonyl group and the like may be mentioned. Therefore,
the- BiNin@ GeEp Whieh i§'3UbsHtute@ fhth-uted, or may substitute for

different carbon atoms.

[0029]

(a) A carbamoyl group which may be substituted with
one or two of identical or different lower alkyl groups:
the carbamoyl group means an unsubstituted carbamoyl group,
or a carbamoyl group substituted with one or two of the
aforementioned lower alkyl groups. Specifically, a
methylcarbamoyl group, an ethylcarbamoyl group, a
dimethylcarbamoyl group, an N-methyl-N-ethylcarbamoyl group,
and the like may be mentioned. Among these, an
unsubstituted carbamoyl group, a methylcarbamoyl group or a
dimethylcarbamoyl group is preferred.

[0030]

(b) An amino group which may be substituted with one
or two of identical or different substituents selected from
a lower alkyl group, a lower alkanoyl group and a lower
alkylsulfonyl group: the amino group means an unsubstituted
amino group, or an amino group substituted with one or two

of identical or different substituents selected from a

12



one, or two of identical or different substituents selected from the group
consisting of a lower alkyl group, a lower alkanoyl group and a lower
alkylsulfonyl group, may be exemplified by a methylamino group, an
ethylamino group, an n-propylamino group, an isopropylamino group, a
cyclopropylamino group, an n-butylamino group, an isobutylamino group, a
cyclopentylmethylamino group, a dimethylamino group, a diethylamino

aiaup. 2 di-ps Propyiaming ooy, a di-pshuylaming.graup, an Napetfiyi-N 13

ethylamino group, an N-ethyl-N-n-propylamino group, an N-
mthyltNudyclogentylmethylamino group, a formylamino group, an
acetylamino group, an n-propionylamino group, an N- methyl-N-acetylamino
group, AR N-EWINHCEWafTREYBER 2 MEthISaFGRRMIAG GlouB an
ethylsylf amino group, an isopropylsulfonylamino group, an
n-butylsulfonylamino group, a cyclopropylsulfonylamino group, a
cyclobutaresulfonylamine gréu,raniN-nrethyl-N- sethyiBsutfonaiming group,

N-ethyl-N-methylsylfonylamino group.and the like may be mentioned.
E%cfﬂcgc dA%?/g Iyoﬁ%rgusufbdé% to kéecarbony ag

TOX a)gA ower alkoxy group: thé lower

alkexyigroupimeans the-sameseneas the lawer alkayy-group-described
above for R1, that is, an alkoxy group including the aforementioned lower

aRGPHIGEY in S SWRICtIR. SPREHiCaly, & TABToXy grbtp aRvetibxg &f8ap, an
N-PropOXy group, %Qyisggr%@@/i group, an n-butoxy group, an isobutoxy
group, an

The lower alkylsulfonyl group means a sulfonyl group
substituted with the aforementioned lower alkyl group.
Specifically, a methylsulfonyl group, an ethylsulfonyl
group, an n-propylsulfonyl group, an isopropylsulfonyl
group, an n-butylsulfonyl group, an isobutylsulfonyl group,
a tert-butylsulfonyl group, an n-pentylsulfonyl group, an
isopentylsulfonyl group, a cyclopropylsulfonyl group, a
cyclohexylsulfonyl group and the like may be mentioned.

Therefore, the amino group which is substituted with
one, or two of identical or different substituents selected
from the group consisting of a lower alkyl group, a lower
alkanoyl group and a lower alkylsulfonyl group, may be
exemplified by a methylamino group, an ethylamino group, an
n-propylamino group, an isopropylamino group, a
cyclopropylamino group, an n-butylamino group, an
isobutylamino group, a cyclopentylmethylamino group, a
dimethylamino group, a diethylamino group, a di-n-

propylamino group, a di-n-butylamino group, an N-methyl-N-

13



n-pentoxy group, a cyclopentyloxy group and the like may be mentioned.
Among these, a methoxy group or an ethoxy group is preferred, with a
methoxy group being particularly preferred. [0033] (e) A halogen atom: the
halogen atom may include fluorine, chlorine, bromine and iodine. Among
these, fluorine or chlorine is preferred, with fluorine being 14 particularly
preferred. [0034] (2) Lower alkynyl group: the lower alkynyl group means a
strajght-chained, branched o qyglic allomyl graun haying, 210,6,carbgn,,_
atoms. Specifically, an ethynyl group, a 1- propynyl group, a 2-propynyl
greu,ya 1xbutynybgreupy aré-thutyayl group; @b pentyoyhgrospi ac2-peotynyl
group and the like may be mentioned. Among these, an ethynyl group, a
155v PSRy gl 6r 4 22BFopyHy! Grode s Brefeiatt with” @fathiiylgroup
bging, particularly prefgrred. [0033], (%CQW9YLW%W(?%W b oup,
substituted: the carbamoyl group which may be substituted means an
uasubstituted: carsareyligiouly; ot carbasidyl lgrouposubstitited enevnpr two

of the aforementioned lower alkyl groups, which may be ideptical or different.
ebieod bt b ol il b S

pEaRylearhangyigeup, axdimethylcadhameybgwmup, a diethylcarbamoyl
group, an N-methyl-N-ethylcarbamoyl group and the like may be mentioned.
cyclobutanesulfonylamino group, an N-methyl-N-
methylsulfonylamino group, an N-ethyl-N-methylsulfonylamino
group and the like may be mentioned.

[0031]

(c) A hydroxyl group

[0032]

(d) A lower alkoxy group: the lower alkoxy group means
the same one as the lower alkoxy group described above for
R', that is, an alkoxy group including the aforementioned
lower alkyl group in its structure. Specifically, a
methoxy group, an ethoxy group, an n-propoxy group, an
isopropoxy group, an n-butoxy group, an isobutoxy group, an
n-pentoxy group, a cyclopentyloxy group and the like may be
mentioned. Among these, a methoxy group or an ethoxy group
is preferred, with a methoxy group being particularly
preferred.

[0033]

(e) A halogen atom: the halogen atom may include
fluorine, chlorine, bromine and iodine. Among these,

fluorine or chlorine is preferred, with fluorine being

14



[0036] (4) Cyano group [0037] (5) Amino group which may be substituted:
The amino group which may be substituted means an unsubstituted amino
group, or an amino group substituted with one, or two of the aforementioned
lower alkyl groups, which may be 15 identical or different. Specifically, a
methylamino group, an ethylamino group, an n-propylamino group, a
dimethylamino group, a diethylamino group, an N-methyl-N- ethylamino

g{g&p&@letggll'keprpg\}(&erg};ntioned. Among these, an unsubstituted amino
group, a methylamino group or a dimethylamino group is preferred. [0038]

(6) Lowes @hkiadxy group which may be substituted: the lower alkoxy group in
a lower alkoxy group which may be substituted represents the same ones as

the lower AKX §réups BEScBed BbolBSor RiS Andhéans &t Sikdxy4otp
including the-aforementiongd lowek alkyl groun in-its 13tpugiure; Specificalby, &
methoxy group, an ethoxy group, an n-propoxy group, an iSOpropoxy group,
ah ri-bufoxsegioup, 2anisobutory grdap 2a tert-butoxy growg, arr avupentaxy -
group, a cyclopentyloxy group and the like may be mentioned. Among these,
A B G aft ey BH0h 1 eloi e, h & s St 2

being particytarly preferred Hers, the lower alkyh greup fmay befudpesnd
substituted with one to three substituents or atoms selected from the

stibstitlieht gFSupS tay 1 (e) Cas th thémong these, an ethynyl group,

a l-propynyl group or a 2-propynyl group is preferred, with
an ethynyl group being particularly preferred.

[0035]

(3) Carbamoyl group which may be substituted: the
carbamoyl group which may be substituted means an
unsubstituted carbamoyl group, or a carbamoyl group
substituted one, or two of the aforementioned lower alkyl
groups, which may be identical or different. Specifically,
a methylcarbamoyl group, an ethylcarbamoyl group, an n-
propylcarbamoyl group, a dimethylcarbamoyl group, a
diethylcarbamoyl group, an N-methyl-N-ethylcarbamoyl group
and the like may be mentioned.

[0036]

(4) Cyano group

[0037]

(5) Amino group which may be substituted: The amino
group which may be substituted means an unsubstituted amino
group, or an amino group substituted with one, or two of

the aforementioned lower alkyl groups, which may be
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case of the lower alkyl group described in (1). The lower alkoxy group which
may be substituted is preferably an unsubstituted lower alkoxy group, or a
lower alkoxy group substituted with a carbamoyl group, more preferably a
methoxy group, an ethoxy group or a carbamoylmethoxy group, and most
preferably a methoxy group or a carbamoylmethoxy 16 group. [0039] (7)
Lower alkanoyl group: the lower alkanoyl group represents the same ones as

the,lgweralkapaylgropps, mentianed ind(h) apaye, and.means,an, alkanoyl,

group including the aforementioned lower alkyl'group in its’ structure. Among

these; @nyaeetyhgraueop anarpropionyl groupds preferreds with an acetyl
group being particularly preferred. [0040] Among these substituents, a lower

afkyTgroup WHGY %ay'Be sGostithtet diaRSubtittted éﬁr%‘rﬂSW@tjoh%j a
CYanQ IAYR AR Hnsybstituted aminpgroup, 80 upsubstitwed lower,alkoxy
group, or a lower alkanoyl group is preferred. [0041] Therefore, specific
exantpies of ther 5ubs Biiehside el apomatictheteroty/elis trodp avikichunay r
b%eh S lbnh?él{[:%tegénﬁlr%b |%%It%ga% a yrrglg/%%%ue% a met_hylpyrrolyl group, an
ethylpyrro y¥ group, a car moylp]?/rroy group, a dimethylcarbamoylpyrrolyl
group, acyapopyrrolyl group, a methoxypyrrolyl group, an aminopyrrolyl
group, a methylaminopyrrolyl group, a dimethylaminopyrrolyl group, a

(6) Lower alkoxy group which may be substituted: the
lower alkoxy group in a lower alkoxy group which may be
substituted represents the same ones as the lower alkoxy
groups described above for R', and means an alkoxy group
including the aforementioned lower alkyl group in its
structure. Specifically, a methoxy group, an ethoxy group,
an n-propoxy group, an isopropoxy group, an n-butoxy group,
an isobutoxy group, a tert-butoxy group, an n-pentoxy group,
a cyclopentyloxy group and the like may be mentioned.
Among these, a methoxy group or an ethoxy group is
preferred, with a methoxy group being particularly
preferred. Here, the lower alkyl group may be further
substituted with one to three substituents or atoms
selected from the substituent groups (a) to (e), as in the
case of the lower alkyl group described in (1). The lower
alkoxy group which may be substituted is preferably an
unsubstituted lower alkoxy group, or a lower alkoxy group
substituted with a carbamoyl group, more preferably a

methoxy group, an ethoxy group or a carbamoylmethoxy group,

and most preferably a methoxy group or a carbamoylmethoxy
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hydroxymethylpyrrolyl group, an aminomethylpyrrolyl group, a
methylaminomethylpyrrolyl group, a dimethylaminomethylpyrrolyl group, an
acetylpyrrolyl group, a pyrazolyl group, a methylpyrazolyl group, a
carbamoylpyrazolyl group, a dimethylcarbamoylpyrazolyl 17 group, a
cyanopyrazolyl group, a methoxypyrazolyl group, an aminopyrazolyl group,
methylaminopyrazolyl group, a dimethylaminopyrazolyl group, a

h¥gg methylpyrazolyl group, an aminomethylpyrazolyl group, a
methylaminomethylpyrazolyl group, a dimethylaminomethylpyrazolyl group,
an acetylpysazolyl group, an imidazolyl group, a methylimidazolyl group, a
carbamoylimidazolyl group, a dimethylcarbamoylimidazolyl group, a

cyanoinidazbRi Yrodp,a MeéthokyitiiazoRi grolp > dht&miseimidazom)
greun.a metbylaninoimidazold arqupna dimethylaminoimidazolylgroup, a
hydroxymethylimidazolyl group, an aminomethylimidazolyl group, a
miethylapniadniethykinmidézoiy group, ac dimethylamiromethydinsidazolyl
group, an acel;é/limid%zolgl group a&h'@zoleyl grg% a meth Itr.iazoléll group,
aﬁnamulncl)fh?az&ﬁl Sro%%,% triazo y? groﬁg, a met %?trigi"gf# glrguf), a
carbameytazolykgiayp: ke simethylearbamoytriazely.gredpnapropionyl
cyanotriazolyl group, a methoxytriazolyl group, an aminotriazolyl group, a

a

MREtAYRIAOBTEZGITGOupY AtdinfethPIBRNHGLTEZON Goupd articularly

hggreoggpggtgyltriazolyl group, an aminomethyltriazolyl group, a

methylaminomethyltriazolyl group, a dimethylaminomethyltriazolyl group, an

acetyltriezotyl |
Among these substituents, a lower alkyl group which

may be substituted, an unsubstituted carbamoyl group, a

cyano group, an unsubstituted amino group, an unsubstituted

lower alkoxy group, or a lower alkanoyl group is preferred.

[0041]

Therefore, specific examples of the 5- or 6-membered
aromatic heterocyclic group which may be substituted, Ar,,
include a pyrrolyl group, a methylpyrrolyl group, an
ethylpyrrolyl group, a carbamoylpyrrolyl group, a
dimethylcarbamoylpyrrolyl group, a cyanopyrrolyl group, a

methoxypyrrolyl group, an aminopyrrolyl group, a

methylaminopyrrolyl group, a dimethylaminopyrrolyl group, a

hydroxymethylpyrrolyl group, an aminomethylpyrrolyl group,
a methylaminomethylpyrrolyl group, a
dimethylaminomethylpyrrolyl group, an acetylpyrrolyl group,
a pyrazolyl group, a methylpyrazolyl group, a

carbamoylpyrazolyl group, a dimethylcarbamoylpyrazolyl
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group, a pyridyl group, a methylpyridyl group, a fluoromethylpyridyl group, a
carbamoylpyridyl group, a dimethylcarbamoylpyridyl group, a cyanopyridyl
group, a methoxypyridyl group, an aminopyridyl group, a 18
methylaminopyridyl group, a dimethylaminopyridyl group, a
hydroxymethylpyridyl group, an aminomethylpyridyl group, a
methylaminomethylpyridyl group, a dimethylaminomethylpyridyl group, an

agetylpyridyl gronp,3. Byridazinyl, group, 2 metylpyiidazioyh group, &, 4

carbamoylpyridazinyl group, a dimethylcarbamoylpyridazinyl group, a

cyanapyridazinylgrogipe acmethaeypyyidazinyd gyeap.o anlaminopyridazinyl
group, a methylaminopyridazinyl group, a dimethylaminomidazinyl group, a

hy APy e IgyriIAZ I GFou P 8HmihonYEthy iy Piaiainyt Ygroti: &*

mgtbylamingmethylnytidaziny grown.a dimgtpylaminomethylpyridazinyl
group, an acetylpyrimidinyl group, a pyrimidinyl group, a methylpyrimidinyl

greUd val asarhamoyimimidiayligroupr awdimethylcarbamoylpyrimidinyl group,
. imidinvi | h imidinvi . idinvi
Syegpyimidinyarods. s metoxpyimiding. group, a1 aminopyiidiny

a
group, a methylaminopyri , a ylamin nylgroup, a

hydexymethylpyrimiginy greupuan aminemsthylpysimiding gresipe A a
methylaminomethylpyrimidinyl group, a dimethylaminomethylpyrimidinyl

gfSUP 2P Atéfis\RidityI9 g, & piasilgreapPatagthyigyazimiy L
9EQuR, A carbamoylpwraziny] group. 3 dimethylcarbamoylpyrazingl groyp, a
cyanopyrazinyl group, a methoxypyrazinyl group, an~ aminopyrazinyl group, a
methylaminopyrazioylgrogpeap, a methylaminoimidazolyl group, a
dimethylaminoimidazolyl group, a hydroxymethylimidazolyl
group, an aminomethylimidazolyl group, a
methylaminomethylimidazolyl group, a
dimethylaminomethylimidazolyl group, an acetylimidazolyl
group, a thiazolyl group, a methylthiazolyl group, an
aminothiazolyl group, a triazolyl group, a methyltriazolyl
group, a carbamoyltriazolyl group, a
dimethylcarbamoyltriazolyl group, a cyanotriazolyl group, a
methoxytriazolyl group, an aminotriazolyl group, a
methylaminotriazolyl group, a dimethylaminotriazolyl group,
a hydroxymethyltriazolyl group, an aminomethyltriazolyl
group, a methylaminomethyltriazolyl group, a
dimethylaminomethyltriazolyl group, an acetyltriazolyl
group, a pyridyl group, a methylpyridyl group, a
fluoromethylpyridyl group, a carbamoylpyridyl group, a
dimethylcarbamoylpyridyl group, a cyanopyridyl group, a

methoxypyridyl group, an aminopyridyl group, a
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dimethylaminopyrazinyl group, a hydroxymethylpyrazinyl group, an
aminomethylpyrazinyl group, a methylaminomethylpyrazinyl group, a 19
dimethylaminomethylpyrazinyl group, an acetylpyrazinyl group, an oxazolyl
group, a methyloxazolyl group, a carbamoyloxazolyl group, a
dimethylcarbamoyloxazolyl group, a cyanooxazolyl group, a
methoxyoxazolyl group, an aminooxazolyl group, a methylaminooxazolyl

grQuR,.A dimeinylaminooxazolyl 9EO%I&QXWPM%%LB%P%&%?%95%&!91 an

aminomethyloxazolyl group, a methylaminomethyloxazolyl group, a

dimethytamétomethytoxazolylgronp, an acetyboxazohyhgroupy and:thedikea
[0042] Amaong these, a pyrralyl group, a methylpyrrolyl group, a

WA MBSOV &FatR  &h &hgisyrdlyl group, a carbamoylpyrrolyl
OFOUR. a1, AGRBIRWIERY L GFauP: &M Imidazolyl.group. g sthmimidazolyly,

group, a pyrazolyl group, a methylpyrazolyl group, a thiazolyl group, a
nrethyithiazolyl growpran anindthidzelyigroup) bl methyitriazolyl group, a

methoxyoxazolyl grou methyloxazolyl gr .a pyridyl group, a .
s bon gettis L st VAN ped d N i e e e LR

agyBapyridylgreyppa-metoxypyridybamouns andyasaxymetityipyridyl giedpp,
an aminomethylpyridyl group, a fluoromethylpyridyl group, a pyrimidinyl

gPGupE e RBHYIFY TRy I9gotR, adpyrazihyt gFotsry Tmeaiipyrazifur
group, H%gg%aarmgxlgg{/%gglzq@yp Qran pallmétnopyrazinyl group is preferred.

hydroxymethylpyridazinyl group, an aminomethylpyridazinyl
group, a methylaminomethylpyridazinyl group, a
dimethylaminomethylpyridazinyl group, an acetylpyrimidinyl
group, a pyrimidinyl group, a methylpyrimidinyl group, a
carbamoylpyrimidinyl group, a dimethylcarbamoylpyrimidinyl
group, a cyanopyrimidinyl group, a methoxypyrimidinyl group,
an aminopyrimidinyl group, a methylaminopyrimidinyl group,
a dimethylaminopyrimidinyl group, a
hydroxymethylpyrimidinyl group, an aminomethylpyrimidinyl
group, a methylaminomethylpyrimidinyl group, a
dimethylaminomethylpyrimidinyl group, an acetylpyrimidinyl
group, a pyrazinyl group, a methylpyrazinyl group, a
carbamoylpyrazinyl group, a dimethylcarbamoylpyrazinyl
group, a cyanopyrazinyl group, a methoxypyrazinyl group, an
aminopyrazinyl group, a methylaminopyrazinyl group, a
dimethylaminopyrazinyl group, a hydroxymethylpyrazinyl
group, an aminomethylpyrazinyl group, a

methylaminomethylpyrazinyl group, a

19



[0043] More specifically, a 1H-pyrrol-1-yl group, a 3-methyl- 20 1H-pyrrol-1-yl
group, a 3-hydroxymethyl-1H-pyrrol-1-yl group, a
3-aminomethyl-1H-pyrrol-1-yl group, a 3- methylaminomethyl-1H-pyrrol-1-yl
group, a 3- dimethylaminomethyl-1H-pyrrol-1-yl group, a 3-carbamoyl-IH-
pyrrol-1-yl group, a 1H-pyrrol-2-yl group, a 1-methyl-IH- pyrrol-2-yl group, a
1H-pyrrol-3-yl group, a 1-methyl-IH- pyrrol-3-yl group, a 1-ethyl-1H-pyrrol-3-yl

9rUR.& 1 AMinestl-1Hpyrrol-3:u Q#’Hﬁpa Lacetyl:i-pytrol-3:y); group,
a 1H-imidazol-2-yl group, a 1-methyl-1H-imidazol-2- yl group, a
1teimnidazeh4ept group La d=methylal Hrimicazok a4y L gloup; @ibiH-pyrazol-3-yl
group, a 1H-pyrazol-4-yl group, a 1-methyl-1H-pyrazol-3-yl group, a
1SPETRAINL pyPdsoi 4y Porbtlp, fth?&f@%—%ﬁ?diﬁf%%gﬁﬁ-@-wjgrgﬁB}lg’

thiazolsa-yh groun-a 2gmsthyloxazel:4ryl graup, & prmethaxyoxazol-2-yl
group, a 1H-1, 2, 4-triazol-3-yl group, a 1-methyl-[H-1, 2, 4-triazol-3-yl group,

aanpyridykegroup. aBopwidy gretipyaampyridylagrolpl a3-methoxy-2-pyridyl

graup, a 3-methyl-2-pyridyl group, a 4-methyl-2-pyridyl grou
R S R ey o a8 T SR IR &) sronn.
OEQURA Admethoxys24n6ityl 05U A 4retRexyy 2 ridyh@roun ckazolyl

4-amino-2-pyridyl group, a 4- methylamino-2-pyridyl group, a
AgimBthy RinSiBSZpYHERE & Bap na UearfRemetiyI2Byridyl group, a 4-

ngectlew){@miggggﬁtpwp&ig%groaqu %ﬁédirﬂq;gy_laminomethyl-z- pyridyl group,
a 5-methyl-2-pyridyl group, a 5-ethynyl-2- pyridyl group, a
5-methaxy-22pyridyl group, a 5-
Among these, a pyrrolyl group, a methylpyrrolyl group,
a hydroxymethylpyrrolyl group, an ethylpyrrolyl group, a
carbamoylpyrrolyl group, an acetylpyrrolyl group, an
imidazolyl group, a methylimidazolyl group, a pyrazolyl
group, a methylpyrazolyl group, a thiazolyl group, a
methylthiazolyl group, an aminothiazolyl group, a
methyltriazolyl group, a methoxyoxazolyl group, a
methyloxazolyl group, a pyridyl group, a methylpyridyl
group, a carbamoylpyridyl group, a cyanopyridyl group, an
aminopyridyl group, a methoxypyridyl group, a
hydroxymethylpyridyl group, an aminomethylpyridyl group, a
fluoromethylpyridyl group, a pyrimidinyl group, a
methylpyrimidinyl group, a pyrazinyl group, a
methylpyrazinyl group, a carbamoylpyrazinyl group or an
aminopyrazinyl group is preferred.
[0043]

More specifically, a lH-pyrrol-1l-yl group, a 3-methyl-
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carbamoylmethoxy-2-pyridyl group, a 5-cyano-2-pyridyl group, 21 a
5-amino-2-pyridyl group, a 5-methylamino-2-pyridyl group, a
5-dimethylamino-2-pyridyl group, a 5-carbamoyl-2-pyridyl group, a
5-methylcarbamoyl-2-pyridyl group, a 5 dimethylcarbamoyl-2-pyridyl group, a
5-hydroxymethyl-2- pyridyl group, a 5-aminomethyl-2-pyridyl group, a 5-
methylaminomethyl-2-pyridyl group, a 5-dimethylaminomethyl- 2-pyridyl

g fluoromethyl-2-pyridyk g &6~ X l.grou
E%u r%% rl)y?lldé/;ll1 gr%%p?%JGngetr&%& %/?ldgll g?%%pxgg%eqé%xg -1yr|dyl

gglumpa 62 abinoi3+pyEditygrolp, my3-pytidaziny| group,, a &-methoxy-
3- pyrldazmyl groﬁE a_6-methyl-3- pf/rldazmyl group, a 2- pyrimidinyl group, a
G-

ST r}ﬂ]d?oﬁﬁfré methyl ‘%rﬁffﬁmlcﬁnﬁl group, a

4&%@9%&98%@%]@’!%@%9&% 8, D-Methgxy-2- FM@%'PMEHERHR -
5-methyl- 2-pyrazinyl group or a 5-amino-2-pyrazinyl group is preferred.

[MOArﬁom}tmselmaracaléﬁ]yxarxpllp?rrmllqﬁgw@up 3 B=methyl-1H-
methyl-1H-p oI 1 roup dro ym ethyl 1H rroII yI ~
3pé/m¥no}metr¥§/ roI?L l%/ f& ami dmethylni%}%p‘{[/)rrgﬂ -yl
9ﬁ¥ﬂ%d13axybaaﬂadﬂﬂ @ymgé@mﬁlﬁgﬂpp§rrol 3-yl group, a 1-

3-dimethylaminomethyl-1H-pyrrol-1-yl group, a 1H-pyrrol-2-yl group, a
1ar%éﬂ%ﬂ-tﬂl¥-b§/%%ﬂ2¥ﬂr grodp ya 1#-pyRol-3-yl gt6apya-1H-pyrrol-3-vyl

styI-1H-pyrral-3:yl, group. 3 16ty 1H:pyrrols %%ﬂ%gﬂldazol 2-
1 -aminoethyl-IH- pyrrol -3-yl group, a 1-acetyl-1H-pyrrol-3-yl group, a 1H-
imidazob-2eyl group; andi-teethyl-H-imidazols2;ylgroupe ahyl-1H-imidazol-
4-y1 group, a lH-pyrazol-3-yl group, a lH-pyrazol-4-yl
group, a l-methyl-1H-pyrazol-3-yl group, a l-methyl-1H-
pyrazol-4-yl group, a thiazol-2-yl group, a thiazol-4-yl
group, a thiazol-5-yl group, a 2-methyloxazol-4-yl group, a
5-methoxyoxazol-2-yl group, a 1H-1, 2, 4-triazol-3-yl group,
a l-methyl-1H-1, 2, 4-triazol-3-yl group, a 2-pyridyl group,
a 3-pyridyl group, a 4-pyridyl group, a 3-methoxy-2-pyridyl
group, a 3-methyl-2-pyridyl group, a 4-methyl-2-pyridyl
group, a 4-ethyl-2-pyridyl group, a 4-cyano-2-pyridyl group,
a 4-carbamoyl-2-pyridyl group, a 4-methoxy-2-pyridyl group,
a 4-ethoxy-2-pyridyl group, a 4-amino-2-pyridyl group, a 4-
methylamino-2-pyridyl group, a 4-dimethylamino-2-pyridyl
group, a 4-aminomethyl-2-pyridyl group, a 4-
methylaminomethylpyridyl group, a 4-dimethylaminomethyl-2-
pyridyl group, a 5-methyl-2-pyridyl group, a 5-ethynyl-2-
pyridyl group, a 5-methoxy-2-pyridyl group, a 5-

carbamoylmethoxy-2-pyridyl group, a 5-cyano-2-pyridyl group,
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22 1H-imidazol-4-yl group, a 1-methyl-IH-imidazol-4-yl group, a
1H-pyrazol-3-yl group, a 1-methyl-1H-pyrazol-3-yl group, a 1H-pyrazol-4-yl
group, a 1-methyl-1H-pyrazol-4-yl group, a thiazol-2-yl group, a thiazol-4-yl
group, a thiazol-5-yl group, a 1-methyl-1, 2, 4-triazol-3-yl group, a 2-pyridyl
group, a 3-pyridyl group, a 4-pyridyl group, a 3-methoxy-2- pyridyl group, a
3-methyl-2-pyridyl group, a 4-methyl-2- pyridyl group, a 4-amino-2-pyridy!

g 0 —a n € I y 5 € I r l rou
5£lmlgoth2nx§yr§| [E)Ig/—\%(}i;yI g%%tﬁp%gggl %Zr%an%o@%?e&go%{%ygdy rc?i%l, ag5- B

cyane-2-pyridyl lgnoipe as-catiamdy 2 pysidyh gioue, @ Smeyana-2>pytidyll
group, a 5-amino-2-pyridyl group, a 5- hydroxymethyl-2-pyridyl group, a
sgérﬂﬁ%odméth%ﬂﬁe-ﬁw&ﬁaﬁ%ﬂ?Y&S%ﬂ%%h%fﬁylgé‘ PiFidyPgroup, a

6amethyrls2r Lyridvlh graup, %@m%m@%@ndyl 9rouRy 2 Symethoxy-3-
pyridyl group, a 6-methyl-3 pyrldy group, a 6-amino-3- pyridyl group, a

6memhody me,azmya rod poalestmelthyl Bypyrdddziaylogioups ad -

2-pyrim rou ethox r|m|d|nyl group, a ~
Sn%ye Hlaiﬁ/o%mlg n%gro&jﬁ/ ﬁl rc-?/ idi %m grogupg amf py¥al?fF|§/P§%eutp}?%l
Semethaxyy2- QYEﬁﬁH’)ylagrQU@lacﬁ'Bﬂ%BMlyZ-DA/-FggzIBYBQ[LOuj},(Q[@ 5. 6
amino-2-pyrazinyl group is preferred. [0045] Furthermore, among these, a

TRRBPASEIAIRIGHE YA 39 TRidPoxym et IH-byAoPILyIigibupr aup, a 6-
15 QX”?' %#&&% J:Hu%y”%' $yhaup, A %’?%lyé}f' ? YEQlL-3-yl group,

a 1l-eth yl-1 pyrro group a l-aminoethyl-1H-pyrrol-3

amino-3-pyridyl group, a 3-pyridazinyl group, a 6-methoxy-
3-pyridazinyl group, a 6-methyl-3-pyridazinyl group, a 2-
pyrimidinyl group, a 5-methoxy-2-pyrimidinyl group, a 5-
methyl-2-pyrimidinyl group, a 4-pyrimidinyl group, a 2-
pyrazinyl group, a 5S5-methoxy-2-pyrazinyl group, a 5-methyl-
2-pyrazinyl group or a S5-amino-2-pyrazinyl group is
preferred.

[0044]

Among these, particularly a 1lH-pyrrol-1-yl group, a 3-
methyl-1H-pyrrol-1-yl group, a 3-hydroxymethyl-1H-pyrrol-1-
vyl group, a 3-aminomethyl-1H-pyrrol-1-yl group, a 3-
methylaminomethyl-1H-pyrrol-1-yl group, a 3-carbamoyl-1H-
pyrrol-1-yl group, a 3-dimethylaminomethyl-1H-pyrrol-1-yl
group, a 1lH-pyrrol-2-yl group, a l-methyl-1H-pyrrol-2-yl
group, a lH-pyrrol-3-yl group, a l-methyl-1H-pyrrol-3-yl
group, a l-ethyl-1H-pyrrol-3-yl group, a l-aminocethyl-1H-
pyrrol-3-yl group, a l-acetyl-1H-pyrrol-3-yl group, a 1H-

imidazol-2-yl group, a l-methyl-1H-imidazol-2-yl group, a
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group, a 1-acetyl-IH-pyrrol-3-yl group, a 1H-imidazol-2-yl group, a
1-methyl-IH-imidazol-4-yl group, a 1H-pyrazol-3-yl group, a
1-methyl-IH-pyrazol-3-yl group, a 1-methyl-1, 2, 4-triazol-3-yl group, a
thiazol-2-yl group, a thiazol-5-yl group, a 2-pyridyl group, a
4-methyl-2-pyridyl group, a 5- methyl-2-pyridyl group, a
5-aminomethyl-2-pyridyl group, a 5-hydroxymethyl-2-pyridyl group, a

Stiuarpmethylr2,nyridyl group, a8 3-eyang-2-pyHdyLareup. a_s o1 group,
5-carbamoy|-2-pyr|§yl group, a 5-methoxy-2-pyridyl group, a 4-pyrimidinyl

geoupi-as2=pyrazinylydrouipe ach-methyt2:spyrazinyt growz ot ab~y1l group,
amino-2-pyrazinyl group is most preferred. [0046] Next, X will be described.
XCrepreSentsZe group représdted by BoHhta (i) Sarid i FormblL Gy
meansi a .41t /ymembared alicyglic heter @C%”%QEQH:P, which,may, coptajn a
nitrogen atom or an oxygen atom, in addition to the nitrogen atom described
irptireuPormula (1 }1{0047] The 4-to Yamemnbered alicyelic hetéroeyelicigioup
may be exemplified by an azetidinyl group, .a pyrrolidinyl group, a
Oyl BrBup.8 DIpSHRGT aFoub, B bArAZ RS Brou, & - Thowy-2-

hexahygropyrigaginyl group.-a fiexahydropyyimigingl pgroups ancimmidazolidinyl
group, a homopiperazinyl group, a morpholinyl group, an oxazepanyl group

oP e fike. ARTIYy tRede dpartienfrkyan A etigiFryBrodp, X By HBHAINgT
IFQHR. & Pyrazglidiny] 9£9%Qh§r%ﬁe-@@8¥&9@#@1 S Biperazinyl group.a_,_
hexahydropyridazinyl group, a 24 morpholinyl group and an oxazepanyl
group ara pgefetred.a 5-carbamoylmethoxy-2-pyridyl group, a 5-
cyano-2-pyridyl group, a 5-carbamoyl-2-pyridyl group, a 5-
cyano-2-pyridyl group, a 5-amino-2-pyridyl group, a 5-
hydroxymethyl-2-pyridyl group, a 5S5-aminomethyl-2-pyridyl
group, a 5-fluoromethyl-2-pyridyl group, a 6-methyl-2-
pyridyl group, a 6-methoxy-2-pyridyl group, a 6-methoxy-3-
pyridyl group, a 6-methyl-3-pyridyl group, a 6-amino-3-
pyridyl group, a 6-methoxy-3-pyridazinyl group, a 6-methyl-
3-pyridazinyl group, a 2-pyrimidinyl group, a 5-methoxy-2-
pyrimidinyl group, a 5-methyl-2-pyrimidinyl group, a 4-
pyrimidinyl group, a 2-pyrazinyl group, a S5-methoxy-2-
pyrazinyl group, a S5-methyl-2-pyrazinyl group, or a 5-
amino-2-pyrazinyl group is preferred.

[0045]

Furthermore, among these, a lH-pyrrol-1l-yl group, a 3-
hydroxymethyl-1H-pyrrol-1-yl group, a lH-pyrrol-2-yl group,
a lH-pyrrol-3-yl group, a l-methyl-1H-pyrrol-3-yl group, a

l-ethyl-1H-pyrrol-3-yl group, a l-aminocethyl-1H-pyrrol-3-yl
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[0048] These alicyclic heterocyclic groups may be further substituted with
one, or two to four groups or atoms, which may be identical or different,
selected from the following substituents (i) to (ix). [0049] (i) A lower alkyl
group which may be substituted: the lower alkyl group which may be
substituted means the same groups as the lower alkyl groups which may be
substituted, which have been described as the substituents for Are. That is,

the lawer & kX'—%ré’élthiPQicrﬁ—tS%&'QW-%—%}EV'%QE%@ ‘)Ni“(i'h may: B8 shpstitufed

with one to three groups or atoms selected from (a) to (e) mentioned above.
Furthermoze Ltheclower -alkyl igroapanay oeysubstituted withHanyoxozghioup- vl
alone, or may be substituted with an oxo group in combination with the group
ogﬁ?ﬁ’séalegt_e%eﬂ;&%l@ oy Fhe1ower afikyt Group may beekemplified

by the ; gfarementionedJower alky] groupsand ameng these, & Jnethyd grqup

or a cyclopropyl group is particularly preferred. Furthermore, the group or
atorwubstituting fordthe weercalkyl drouptisspreferabhyidhalogenatom, a-

hyd I |k ; [ . Thus, the |
251 RAL SbACRiog o chelt UL e O CofBEe (I AreTarb a

amin
oup stbs g cyclic structure of Fofim

halogenesloywer: alkyl grayp.iafydeaxytower alkyhgroupyacower alkoxyrdy 1
lower alkyl group, or an amino-lower alkyl group. The 25 halogeno-lower alkyl

gFEU Fneans>tHeYafsterentioh@aliowet Ualky P grouir shBstiited whk théy |
ag¥89¥?“5“§*%@%@@§9—2—pyridyl group, a 4-pyrimidinyl group,

a 2-pyrazinyl group, a 5S5-methyl-2-pyrazinyl group or a 5-
amino-2-pyrazinyl group is most preferred.

[0046]

Next, X will be described. X represents a group
represented by Formula (III), and the Formula (III) means a
4- to 7-membered alicyclic heterocyclic group which may
contain a nitrogen atom or an oxygen atom, in addition to
the nitrogen atom described in the Formula (III).

[0047]

The 4- to 7-membered alicyclic heterocyclic group may
be exemplified by an azetidinyl group, a pyrrolidinyl group,
a pyrazolidinyl group, a piperidinyl group, a piperazinyl
group, a hexahydropyridazinyl group, a hexahydropyrimidinyl
group, an imidazolidinyl group, a homopiperazinyl group, a
morpholinyl group, an oxazepanyl group or the like. Among
these, particularly an azetidinyl group, a pyrrolidinyl
group, a pyrazolidinyl group, a piperidinyl group, a

piperazinyl group, a hexahydropyridazinyl group, a
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atom. Specifically, a fluoromethyl group, a difluoromethyl group, a
trifluoromethyl group, a chloromethyl group, a dichloromethyl group, a
trichloromethyl group and the like may be mentioned, and among these, a
methyl group, a fluoromethyl group, a difluoromethyl group or a
trifluoromethyl group is preferred, with a fluoromethyl group being particularly
preferred. The hydroxyl-lower alkyl group means the aforementioned lower

alkyl groyn substituted with a.hydroxyl.group, and specifically, 8o e g
hydroxymethyl group, a 1-hydroxyethyl group, a 2- hydroxyethyl group, a

1-hydrokypidgdyl group, a 2- hydroxypropyl group, a 3-hydroxypropyl group
and the like maﬁ be mentioned. The lower alkoxy-lower alkyl group means

the aforgtfigfti I6iweralkigrotp’ Sabstitatet Ritnthé Bforefferitiohed

lawer-alkoxy gioup-and.may be exgmplified, y a.methoxymethylgroup, am
ethoxymethyl group, a methoxyethyl group, an ethoxyethyl group or the like.

Aman@ thesksra irrethorymethyl grenp is peeferiedt Thecantihe 6wkt aikylg

group, Jg]lec%%sntchse aglo)remenlfioned lower alkyl group substituted with an

O 1X) . . .
amino group, and pecfﬂca ly, %m aminomethyl group, a 2-aminoethyl group,
a 1- amjnoeycjopropyl group and the like may be mentioned, with a
1-aminocyclopropy! group inter alia being preferred. [0050] (ii) A carbamoyl

group Whithmay hersiistifdted the 26 cafbamvyPgrotipwhicH g béhe
sybglituted may %?o mplified by thesame Qnes, s those In.(3)among the
substituents for Arz. Among these, an unsubstituted carbamoyl group, a
groups as the lower alkyl groups which may be substituted,
which have been described as the substituents for Ar;.

That is, the lower alkyl group indicates a lower alkyl
group which may be substituted with one to three groups or
atoms selected from (a) to (e) mentioned above.
Furthermore, the lower alkyl group may be substituted with
an oxo group alone, or may be substituted with an oxo group
in combination with the group or atom selected from (a) to
(e) . The lower alkyl group may be exemplified by the
aforementioned lower alkyl groups, and among these, a
methyl group or a cyclopropyl group is particularly
preferred. Furthermore, the group or atom substituting for
the lower alkyl group is preferably a halogen atom, a
hydroxyl group, a lower alkoxy group Or an amino group.
Thus, the lower alkyl group substituting for the cyclic
structure of Formula (III) is preferably a halogeno-lower
alkyl group, a hydroxy-lower alkyl group, a lower alkoxy-

lower alkyl group, or an amino-lower alkyl group. The
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methylcarbamoyl group or a dimethylcarbamoyl group is preferred, with an
unsubstituted carbamoyl group being particularly preferred. [0051] (iii) An
amino group which may be substituted: the amino group which may be
substituted may be exemplified by the same ones as the amino groups listed
in (5) among the substituents for Arz. Among these, an unsubstituted amino
group, a methylamino group, a dimethylamino group, an ethylamino group or

a,diethylanming, groun, is prefered, with, ap yysubstityted aming group,or.a
dimethylamino group being particularly preferred. [0052] (iv) A hydroxyl

ey (0953} {v)sAtewer alikeoxyvgronpttire ofvercalkoxy gredp mady Jeen
exemplified by the same ones as R1 mentioned above, and a methoxy group

of BiethoX Groap 76 breferfedt With 8™ frietifoxy? Grotls birfh partetrarrr "y
preferied. J0QRAIe (Vi) Anexo, group JOO5S5L (vif) A lower-allkangylLgroup, the

lower alkanoyl group means, as described above, a straight-chained or
bedrrdhed @ alkahoykgraup havingch io 6acsrbbmlatomsiSperificdlly, aike

o4 0 580 D, AR D 0Pt oo
amang-thesen 1 fosmyhgrowp di fluoromethyl group or a
trifluoromethyl group is preferred, with a fluoromethyl
group being particularly preferred. The hydroxyl-lower
alkyl group means the aforementioned lower alkyl group
substituted with a hydroxyl group, and specifically, a
hydroxymethyl group, a l-hydroxyethyl group, a 2-
hydroxyethyl group, a l-hydroxypropyl group, a 2-
hydroxypropyl group, a 3-hydroxypropyl group and the like
may be mentioned. The lower alkoxy-lower alkyl group means
the aforementioned lower alkyl group substituted with the
aforementioned lower alkoxy group, and may be exemplified
by a methoxymethyl group, an ethoxymethyl group, a
methoxyethyl group, an ethoxyethyl group or the like.
Among these, a methoxymethyl group is preferred. The amino
lower alkyl group means the aforementioned lower alkyl
group substituted with an amino group, and specifically, an
aminomethyl group, a 2-aminocethyl group, a 1-
aminocyclopropyl group and the like may be mentioned, with
a l-aminocyclopropyl group inter alia being preferred.
[0050]

(ii) A carbamoyl group which may be substituted: the
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is particularly preferred. [0056] (viii) A lower alkylsulfonyl group: the lower
alkylsulfonyl group may be exemplified by the same ones as those
mentioned above. That is, the lower alkylsulfonyl group means a sulfonyl
group substituted with the aforementioned lower alkyl group, and specifically,
a methylsulfonyl group, an ethylsulfonyl group, an n- propylsulfonyl group, an
isopropylsulfonyl group, an n- butylsulfonyl group, an isobutylsulfonyl group,

adetts butylsuliony] aroup.ann-peptylsyifony] graup, %;}SBBGQE}’&%@{%/Jed
group, a cyclopropylsulfonyl group, a cyclohexylsulfonyl'group and the like

may beeneantieneche Ameng these,ia methylsuifopykgroup; antethytsutfonyb r
group or an n-propylsulfonyl group is preferred. [0057] (ix) A halogen atom:

the samé"Bied d<'fhitise MENBRBESAbOVE Tiay BETHERHGNEA ARorty these,
ﬂH@@n@péa%%%%ﬂsijnfs@gr%dp andipadiouarly, fMoring ispreferred. [0058]
e

The group or atom selected from these (i) to (ix), may be used in the
sobstitetioncalone tor two to folrssfithens dvhichtareddénticalier different may
be uste.d inlthe 28 subgritution, as long as substitutions can be made. In the
chsé ojf%uplﬁ%i‘]ty%]f%rgﬁﬁg %éing used, they may substitute for the same
element op slifferent elements of the alicyclic heterocyclic group. [0059]

(iii) An amino group which may be substituted: the
amino group which may be substituted may be exemplified by
the same ones as the amino groups listed in (5) among the
substituents for Ar,. Among these, an unsubstituted amino
group, a methylamino group, a dimethylamino group, an
ethylamino group or a diethylamino group is preferred, with
an unsubstituted amino group or a dimethylamino group being
particularly preferred.

[0052]

(iv) A hydroxyl group

[0053]

(v) A lower alkoxy group: the lower alkoxy group may
be exemplified by the same ones as R' mentioned above, and
a methoxy group or an ethoxy group is preferred, with a
methoxy group being particularly preferred.

[0054]

(vi) An oxo group

[0055]

(vii) A lower alkanoyl group: the lower alkanoyl group

means, as described above, a straight-chained or branched
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For the Formula (I11), specific representative examples thereof include an
azetidin-1-yl group, a 3- oxoazetidin-1-yl group, a 2-oxoazetidin-1-yl group, a
3- aminoazetidin-1-yl group, a 3-methylaminoazetidin-1-yl group, a
3-dimethylaminoazetidin-1-yl group, a 2- methylazetidin-1-yl group, a
3-methylazetidin-1-yl group, a 2, 2-dimethylazetidin-1-yl group, a 3,
3-dimethylazetidin- 1-yl group, a 2, 2-dimethyl-3-dimethylaminoazetidin-1-yl

9rauR, & g1hydroxymetiylazetding 1yl group, a 3: fydroxymethylazefidin-1-yl

group, a 2-flioromethylazetidin- 1-yl group, a 3-fluoromethylazetidin-1-yY'

gfoumyd 3g methpxyazetidinsl-ybgroup, aa2-carbameiydazetidimduyl, group,-a
2-methylcarbamoylazetidin-1-yl group, a 2- dimethylcarbamoylazetidin-1-yl

POl & 3- €ambdino§fazbliahtt: 41 Grodp 4 B-niethyiéarsamo§ 2 ehdi -yl
group, 8 ddimeshylcarhamoylazelidin:d-wrarayp Ak « 3-diflyeragzetigins Lyl
group; [0060] a pyrrolidino group, a 2-methylpyrrolidino group, a 2-
ethylpyrolidindagrouppras-amindmethylpyrrolidino group, a
2-methilgg%%?methylpyrrolidino group, a 2 dimethylaminomethylpyrrolidino
group, a 2- 29 hydroxymethylpyrrolidino group, a 2- methoxymethylpyrrolidino

group, a-2:flugramethylpyrealidine grespy a 2tdflworomethylpysrolidino group,
a 2, 2- dimethylpyrrolidino group, a 2, 3-dimethylpyrrolidino group, a 2,
AeditnetRyibyProtidintr group e 205- aiffethyipyrrslidmo gheusage ones as

2?%%93”%@4%%%9@%”9gg9g9, That is, the lower alkylsulfonyl

group means a sulfonyl group substituted with the
aforementioned lower alkyl group, and specifically, a
methylsulfonyl group, an ethylsulfonyl group, an n-
propylsulfonyl group, an isopropylsulfonyl group, an n-
butylsulfonyl group, an isobutylsulfonyl group, a tert-
butylsulfonyl group, an n-pentylsulfonyl group, an
isopentylsulfonyl group, a cyclopropylsulfonyl group, a
cyclohexylsulfonyl group and the like may be mentioned.
Among these, a methylsulfonyl group, an ethylsulfonyl group
or an n-propylsulfonyl group is preferred.

[0057]

(ix) A halogen atom: the same ones as those mentioned
above may be mentioned. Among these, fluorine or chlorine
is preferred, and particularly, fluorine is preferred.

[0058]

The group or atom selected from these (i) to (ix), may
be used in the substitution alone, or two to four of them

which are identical or different may be used in the
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a 2-methylcarbamoylpyrrolidino group, a 2- dimethylcarbamoylpyrrolidino
group, a 2-methoxypyrrolidino group, a 2-oxopyrrolidino group, a 2,
5-dioxopyrrolidino group, a 2-methoxymethyl-5-methylpyrrolidino group, a 2,
2- dimethyl-3-dimethylaminopyrrolidino group, a 3- methylpyrrolidino group, a
3-methoxymethylpyrrolidino group, a 3-fluoromethylpyrrolidino group, a 3-
trifluoromethylpyrrolidino group, a 3-aminopyrrolidino group, a

samsthylaminopyrraliding groyp, @ 3> dimgthylaqunopyrraliding group, g ¢
3-oxopyrrolidino group, a 3, 3-dimethylpyrrolidino group, a 3-
hydrexymtethytpyurraliding godu p,ra Gecatbamoy|pyrrdlidinbe growy, a
3-methylcarbamoylpyrrolidino group, a 3- dimethylcarbamoylpyrrolidino .
gFots Tt B4hetHeky pyrfolititts grotPea3-fio Foifdiirio gréts a3, 3¢
difluorapyrroliding group; [Q061]; an dmidazolidin-1-yl group, a
3-methylimidazolidin-I- yl group, a 2-oxoimidazolidin-1-yl group, a 4-
oxoimidazdhdin-1-yl group, a 3-methyl-2-oxoimidazolidin-I- yl group, a
3-meth é%-o Oémkdoagglligm-]&-lyf roup, a é22~t gi:éo ]g%mg(tehggllggtlg zglFln-l-yl
group; 62] a pyrazolidin-1-yl'group; a 2-methy ﬁoyrazm in-I-yl" group, a
3eaxopyrazolidinteykgroup. ai3, andioxepyrazolidin-L-yharepp, & 3-
2-formyl-pyrazolidin-1-yl group, a 2-methylsulfonylpyrazolidin-1-yl group;

zetidin-1-yl group, a 2-oxoazetidin-1-yl group, a 3-
(0063
aminoazetidin-1-yl group, a 3-methylaminocazetidin-1-yl
group, a 3-dimethylaminocazetidin-1-yl group, a 2-
methylazetidin-1-yl group, a 3-methylazetidin-1-yl group, a
2, 2-dimethylazetidin-1-yl group, a 3, 3-dimethylazetidin-
1-y1l group, a 2, 2-dimethyl-3-dimethylaminocazetidin-1-yl
group, a 2-hydroxymethylazetidin-1-yl group, a 3-
hydroxymethylazetidin-1-yl group, a 2-fluoromethylazetidin-
1-yl group, a 3-fluoromethylazetidin-1-yl group, a 3-
methoxyazetidin-1-yl group, a 2-carbamoylazetidin-1-yl
group, a 2-methylcarbamoylazetidin-1-yl group, a 2-
dimethylcarbamoylazetidin-1-yl group, a 3-
carbamoylazetidin-1-yl group, a 3-methylcarbamoylazetidin-
1-yl group, a 3-dimethylcarbamoylazetidin-1-yl group, a 3,
3-difluorocazetidin-1-yl group;

[0060]

a pyrrolidino group, a 2-methylpyrrolidino group, a 2-
ethylpyrrolidino group, a 2-aminomethylpyrrolidino group, a

2-methylaminomethylpyrrolidino group, a 2-

dimethylaminomethylpyrrolidino group, a 2-
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a piperidino group, a 2-oxopiperidino group, a 3- oxopiperidino group, a
4-oxopiperidino group, a 2- hydroxypiperidino group, a 3-hydroxypiperidino
group, a 4- hydroxypiperidino group, a 2-methoxypiperidino group, a 3-
methoxypiperidino group, a 4-methoxypiperidino group, a 3- aminopiperidino
group, a 4-aminopiperidino group, a 3- methylaminopiperidino group, a
4-methylaminopiperidino group, a 3-dimethylaminopiperidino group, a 4-

dﬂpg@@;&g}q@%@g@&q@%@a -g@l%tpygoiegridino group, a
3-methylpiperidino group, a 4-methylpiperidino group, a 2,
2rdimethylpipending groupdard; 3ydimethyipiperidinorgroehyadyrrolidino
4-dimethylpiperidina group, a 3-fluoropiperidino group, a 4-fluor05)iperidino
gFIi P4 scHioropiperidind brotip B3, - 3idiftubfopip&iaino®group? a 4,

4-diflueropiperidino;groNp. A 3ud;dighloropipgriding, gioup @4 dino group,
4-dichloropiperidino group, a 4-fluoromethylpiperidino group, a 2-

hydﬁoxy‘ifnéthyﬁﬁbgﬂi@ihprgrbtj@la@%ydmyrﬁeﬂvyl_@ipe_ri_dino group, a
4y rgﬁiﬁ‘ﬁé%ﬁ&p‘e idino L%%%% a 2- garba é’%é‘r’ygﬁg‘%g&%ﬂ% A roup,

3-carbano enidino group, a -carb5m8§p|pe oup, a

2zmethdearpameylpiperidine 3d19ruUps agd-methykcarbamoylpiperidino group,
a 4- methylcarbamoylpiperidino group, a 2- dimethylcarbamoylpiperidino

gﬁéﬁﬁ@glﬁﬁﬁ@ﬂﬁ%’é@rﬁéﬁWﬁ@é‘?ﬂirﬁ@P@p,% 4-methoxypyrrolidino
dimsthlylcarbamoylpiperiding, groun, a,g-, methoxymethylpipending group, a
3-methoxymethylpipéridino group, a 4-methoxymethylpiperidino group, a 2-
aminomethylpiperidina gretip ya 3saninomethypipetidin® group, a 2, 2-
dimethyl-3-dimethylaminopyrrolidino group, a 3-
methylpyrrolidino group, a 3-methoxymethylpyrrolidino group,
a 3-fluoromethylpyrrolidino group, a 3-
trifluoromethylpyrrolidino group, a 3-aminopyrrolidino
group, a 3-methylaminopyrrolidino group, a 3-
dimethylaminopyrrolidino group, a 3-oxopyrrolidino group, a
3, 3-dimethylpyrrolidino group, a 3-
hydroxymethylpyrrolidino group, a 3-carbamoylpyrrolidino
group, a 3-methylcarbamoylpyrrolidino group, a 3-
dimethylcarbamoylpyrrolidino group, a 3-methoxypyrrolidino
group, a 3-fluoropyrrolidino group, a 3, 3-
difluoropyrrolidino group;

[0061]

an imidazolidin-1-yl group, a 3-methylimidazolidin-1-
yl group, a 2-oxoimidazolidin-1-yl group, a 4-
oxoimidazolidin-1-yl group, a 3-methyl-2-oxoimidazolidin-1-

vyl group, a 3-methyl-4-oxoimidazolidin-1-yl group, a 2, 2-
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group, a 4-aminomethylpiperidino group, a 2- methylaminomethylpiperidino
group, a 3- methylaminomethylpiperidino group, a 4-
methylaminomethylpiperidino group, a 2- dimethylaminomethylpiperidino
group, a 3- dimethylaminomethylpiperidino group, a 4-
dimethylaminomethylpiperidino group, a 2- aminoethylpiperidino group, a
3-aminoethylpiperidino group, a 4-aminoethylpiperidino group, a 2-

”%ﬁ%éﬁ'ﬁtﬁ???ﬂ@i@@fﬂ‘?MQgﬁo% &3; methylaminoethylpiperidino group, a

4- methylaminoethylpiperidino group, a 2- dimethylaminoethylpiperidino
group, a @ @imethylaminoethylpiperidino group, a 4-
dimethylaminoethylpiperidino_group, a 2- aminocyclopropylpiperidino group;
[0064] A PipErEZns Group; ¥ 2-8x6piperazino grotp, BS-oxopiperazing *
IHURA ZaO@éﬂgﬁyﬁdeLp@{@%inolgrgypgg&éz oxoz4-methylpiperazino
group, a 3-oxo-4-ethylpiperazino group, a 4-formylpiperazino group, a 2,
3dioxopiperazihddgroup,ya 3g5adipxopiperdzinogronprazplidin-1-yl
6-dioxopiperazino, graqu 2, 3-dioxo-4-methylpiperazino group, a 3,
e, ARG GroUBY AT bl ioNo A e i REracino oroup, a
2-methylpiperazino group, a 3-methylpiperazino group, a 4-methylpiperazino
group, a 2-ethylpiperazino group, a 3-ethylpiperazino group, a
4A-ethy|FipBi&ARe GFoap I EPRsopropyipiperayaic gtéGp Jaoupr, a 3-

33§8B%§@@?8§H%ﬂ890up, a 4-oxopiperidino group, a 2-
hydroxypiperidino group, a 3-hydroxypiperidino group, a 4-
hydroxypiperidino group, a 2-methoxypiperidino group, a 3-
methoxypiperidino group, a 4-methoxypiperidino group, a 3-
aminopiperidino group, a 4-aminopiperidino group, a 3-
methylaminopiperidino group, a 4-methylaminopiperidino
group, a 3-dimethylaminopiperidino group, a 4-
dimethylaminopiperidino group, a 2-methylpiperidino group,

a 3-methylpiperidino group, a 4-methylpiperidino group, a 2,
2-dimethylpiperidino group, a 3, 3-dimethylpiperidino group,
a 4, 4-dimethylpiperidino group, a 3-fluoropiperidino group,
a 4-fluoropiperidino group, a 4-chloropiperidino group, a 3,
3-difluoropiperidino group, a 4, 4-difluoropiperidino group,
a 3, 3-dichloropiperidino group, a 4, 4-dichloropiperidino
group, a 4-fluoromethylpiperidino group, a 2-
hydroxymethylpiperidino group, a 3-hydroxymethylpiperidino
group, a 4-hydroxymethylpiperidino group, a 2-
carbamoylpiperidino group, a 3-carbamoylpiperidino group, a

4-carbamoylpiperidino group, a 2-methylcarbamoylpiperidino
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group, a 4-isopropylpiperazino group, a 2- cyclopropylpiperazino group, a
3-cyclopropylpiperazino group, a 4-cyclopropylpiperazino group, a 4-
cyclobutylpiperazino group, a 2, 2-dimethylpiperazino group, a 3,
3-dimethylpiperazino group, a 2, 3-dimethylpiperazino group, a 2,
4-dimethylpiperazino group, a 3, 4- dimethylpiperazino group, a 3,
5-dimethylpiperazino group, a 2, 6-dimethylpiperazino group, a 2-ethyl-4-

metbylpiperazing. group. 4 3:-610yhr 4-petyinipgraging groyp,, a

2-isopropyl-4-methylpiperazino group, a 3-isopropyl-4- methylpiperazino
greup,d 2ecyciopropyli-demethylpipgrazinp graup, a
3-cyclopropyl-4-methylpiperazino group, a 1, 2, 6- trimethylpiperazino group,
as " Bt ABBEI&ZIRG T §Fbdp, #2°8P4-tiimbthylpiperazino group, a 3,

3g4n IrimethyiRiperazing Group«ans, 3y Astrimethyl-5- oxopiperazino group, a

2, 2, 4-trimethyl-3-oxopiperazino group, a 4-acetylpiperazino group, a 2-
hetdirexymyathy iiperazing geoup!ia 8-lkydrexyntetRylpiperazino 33 group, a
4-methoxypiperazino graup, a 2- methoxymethylpiperazino group, a_. ..
met %g%%%ﬁéﬁﬁﬁggrld{no % % ? ﬁé ﬁﬁﬁmetﬁ%é%g%ﬁﬁi%fgp

3 metho razino gro ]b?lépZ-hydroxye peraz

hydraxyethy|piperazine,groupy aA-hydrexyethylpingrazine group, a
2-hydroxymethyl-4-methylpiperazino group, a 3- . o
hyBifeatéthyl-aimetiyipiperazinbRyrotips a2 isthekymetiyle r idino

4@?8&&'pige!i@%m%%ﬁ&@h91%%%@%%&“&%‘5%‘5?e&“ﬂﬂipefaﬂ“0 group, a
2-hydroxyethyl-4-methylpiperazino group, a

ufayrdroxyethybdemethyl piperazinocgrotpyua, 22 3-

methoxyethyl-4-methylpiperazino group, a 3-methoxyethyl-4-
methylaminomethylpiperidino group, a 4

methylaminomethylpiperidino group, a 2-
dimethylaminomethylpiperidino group, a 3-
dimethylaminomethylpiperidino group, a 4-
dimethylaminomethylpiperidino group, a 2-
aminoethylpiperidino group, a 3-aminoethylpiperidino group,
a 4-aminoethylpiperidino group, a 2-
methylaminoethylpiperidino group, a 3-
methylaminoethylpiperidino group, a 4-
methylaminoethylpiperidino group, a 2-
dimethylaminocethylpiperidino group, a 3-
dimethylaminocethylpiperidino group, a 4-
dimethylaminocethylpiperidino group, a 2-
aminocyclopropylpiperidino group;

[0064]

a piperazino group, a 2-oxopiperazino group, a 3-

oxopiperazino group, a 2-oxo-4-methylpiperazino group, a 3-
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methylpiperazino group, a 2-carbamoylpiperazino group, a 3-
carbamoylpiperazino group, a 4-carbamoylpiperazino group, a
2-methylcarbamoylpiperazino group, a 3- methylcarbamoylpiperazino group,
a 4- methylcarbamoylpiperazino group, a 2- dimethylcarbamoylpiperazino
group, a 3- dimethylcarbamoylpiperazino group, a 4-
dimethylcarbamoylpiperazino group, a 2- carbamoylmethylpiperazino group,

a3 carbamayimettylploerazing, group. 2 4-6ay Qam%vgg\ff hylpiRerazine

group, a 2- methylcarbamoylmethylpiperazino group,
mgthylcarbarmoytmethyipiperazino grouppa A-anethykcatbanmgydpipesazino
group, a 2- dimethylcarbamoylmethylpiperazino group, a 3-, , ,
dinetiyAcarbamoyItetRyIBipETaZing groln’ &2-carbamby 4o opiperazino
mgthyipiperazino;groun, & 3-6arbamayl-4smethvipiparazing 34 grovnaa oxo-
4-carbamoylpiperazino group, a 2-methylcarbamoyl- 4-methylpiperazino
gfous td 3lmetmiearbamayldmethylpiperdzinogroups ahylpiperazino
4-methylcarbamoylpiperazino group, a 3-methvloi :
2%dimethyfcarbamoyiatmethyipiperazing group, a 3~ @ & PErasne

diypethy)carbamaeylid, metbylpiperaging-gioup, & 4-cthylpiperazino
dimethylcarbamoylpiperazino group, a 2-carbamoylmethyl-4-

MEthYRipEYaz i Giotip, RF 32kt bantoymethyl-4 Thethylpiberazing ftodp oar -
4§E§D§QB§4@E§H%Eﬁé¥§%qﬁkgrf%hp? a_3—isoprop%&piperazino

2-methylcarbamoylmethyl-4-methylpiperazino group, a
methylcarbameymethyb-Armatkylpiperazinoogioups a24-

methXIcarbamoyIpiperazino group, a 2- . .
cyclopropylpiperazino group, a 3-cyclopropylpiperazino
group, a 4-cyclopropylpiperazino group, a 4-
cyclobutylpiperazino group, a 2, 2-dimethylpiperazino group,
a 3, 3-dimethylpiperazino group, a 2, 3-dimethylpiperazino
group, a 2, 4-dimethylpiperazino group, a 3, 4-
dimethylpiperazino group, a 3, 5-dimethylpiperazino group,
a 2, 6-dimethylpiperazino group, a 2-ethyl-4-
methylpiperazino group, a 3-ethyl-4-methylpiperazino group,
a 2-isopropyl-4-methylpiperazino group, a 3-isopropyl-4-
methylpiperazino group, a 2-cyclopropyl-4-methylpiperazino
group, a 3-cyclopropyl-4-methylpiperazino group, a 1, 2, 6-
trimethylpiperazino group, a 3, 4, 5S5-trimethylpiperazino
group, a 2, 2, 4-trimethylpiperazino group, a 3, 3, 4-
trimethylpiperazino group, a 3, 3, 4-trimethyl-5-
oxopiperazino group, a 2, 2, 4-trimethyl-3-oxopiperazino
group, a 4-acetylpiperazino group, a 2-

hydroxymethylpiperazino group, a 3-hydroxymethylpiperazino
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dimethylcarbamoylmethyl-4-methylpiperazino group, a 3-
dimethylcarbamoylmethyl-4-methylpiperazino group, a 2-
aminomethylpiperazino group, a 3-aminomethylpiperazino group, a
2-methylaminomethylpiperazino group, a 3- methylaminomethylpiperazino
group, a 2- dimethylaminomethylpiperazino group, a 3-
dimethylaminomethylpiperazino group, a 2- aminoethylpiperazino group, a
SAmipeellyplREIaZINg grqun. .4-ABINoeNypinerazino group, a 2-
methylaminoethylpiperazino group, a 3- methylaminoethylpiperazino group, a
dmenetbylaminioethylpierazino grouppa 2 dimethylaxyineethylpipesazinono
group, a 3- dimethylaminoethylpiperazino group, a 4-

dihetRAamirfoets Iﬁ?ﬁ%@%%ﬁ%g{ﬁﬁéifpr % 2 Aoy 45 methylpiperazino
gHyﬂ%d%§é%ﬂg¥¥mEggéf&ﬁgﬂgwgﬂﬁ¥agn@£%§@9%%@e%hylpiperazino
2-methylaminomethyl-4-methylpiperazino group, a 3-
nethylaminofeéthgi-4-rmetiyipipefazindlgrénpprazino group, a 3-
dimethylamingomethyl-4-methylpiperazino group, a 3-
AT e T P er A e graUp i 22 2 methoxymethyl-
amineethyl-4:methylpiperazine-grosps amd-amiroatni-A--methylpiperazino
group, a 2-methylaminoethyl-4- methylpiperazino group, a
3nmetARARSEEthYNA- AfétAYIpigerazing'grouts a2 difmetRylarmiRoethyiaino
"zﬁtgx&?,'p%fagl_%oyg&%t;&eacMm@m&'@ﬂg'ﬂg%@}ﬁz methylpipgrazing group, a
4-methylsulfonylpiperazino group; [0065] a morpholino group, a
2raetiymorphaliic geaty, 1 Bperazino group, a 3-methoxyethyl-4-

methylpiperazino group, a 2-carbamoylpiperazino group, a 3-
carbamoylpiperazino group, a 4-carbamoylpiperazino group, a
2-methylcarbamoylpiperazino group, a 3-
methylcarbamoylpiperazino group, a 4-
methylcarbamoylpiperazino group, a 2-
dimethylcarbamoylpiperazino group, a 3-
dimethylcarbamoylpiperazino group, a 4-
dimethylcarbamoylpiperazino group, a 2-
carbamoylmethylpiperazino group, a 3-
carbamoylmethylpiperazino group, a 4-
carbamoylmethylpiperazino group, a 2-
methylcarbamoylmethylpiperazino group, a 3-
methylcarbamoylmethylpiperazino group, a 4-
methylcarbamoylpiperazino group, a 2-
dimethylcarbamoylmethylpiperazino group, a 3-
dimethylcarbamoylmethylpiperazino group, a 2-carbamoyl-4-

methylpiperazino group, a 3-carbamoyl-4-methylpiperazino
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methylmorpholino group, a 2-ethylmorpholino group, a 3- ethylmorpholino
group, a 2, 2-dimethylmorpholino group, a 3, 3-dimethylmorpholino group, a
3-methylmorpholin-4-yl group, a 2-hydroxymethylmorpholino group, a 3-
hydroxymethylmorpholino group, a 2-methoxymethylmorpholino group, a
3-methoxymethylmorpholino group, a 2- hydroxyethylmorpholino group, a
3-hydroxyethylmorpholino group, a 2-methoxyethylmorpholino group, a 3-

metboxyethylmornholing group, . 2-Carbamaylmorpholino grolp, & moy 1 -

3-carbamoylmorpholino group, a 2- methyicarbamoylmorpholino group, a 3-
methyldaybamoylmerpholincogioups az2rdimethytcasbampyimerpholino group,
a 3- dimethylcarbamoylmorpholino grouE, a_2- carbamaylmethylmorpholino

o6 4 B 35 EarbaoyihiathyIfiobHBTinG grotpPaey [Pperazind. group,
”Eﬂby@ﬁﬂ@%NQYBQ§QBM89£pQQM%%Hﬁ%ﬁ%ﬁ%@azino group, a 3-

methylcarbamoylmethylmorpholino group, a 2-
dimathyticarbanicyimethyimorpholind groep lad-group, a 4-
imettylcarbamoyimettyimorpholino group, a 2- carbameyleityimerphojino

d mo
group, a 3- carbamo morp group,

metbylcaphameylethylnoerphe)ing grodpr8adnoyimethyl-4-
methylcarbamoylethylmorpholino group, a 2-

dwﬁéﬂxmﬁﬁﬁgﬁﬁﬂﬂéﬁwgﬁ@Hﬂuﬂﬁmﬂgﬁﬁﬁﬁ%pgylmethylpiperazino group,
dﬁ“‘%@é(é%%ﬁ??&%%%!ﬂ%%%}E[‘%%%“&ﬁ%‘i%@%%’?ﬁ&md%Q[B?O'i”%-
group, a 3-aminomethylmorpholino group; a
2riaethyylamibemetiyimaipheinagroyprd Berazino group, a 4-
methylcarbamoylpiperazino group, a 2-
dimethylcarbamoylmethyl-4-methylpiperazino group, a 3-
dimethylcarbamoylmethyl-4-methylpiperazino group, a 2-
aminomethylpiperazino group, a 3-aminomethylpiperazino
group, a 2-methylaminomethylpiperazino group, a 3-
methylaminomethylpiperazino group, a 2-
dimethylaminomethylpiperazino group, a 3-
dimethylaminomethylpiperazino group, a 2-
aminoethylpiperazino group, a 3-aminoethylpiperazino group,
4-aminoethylpiperazino group, a 2-
methylaminoethylpiperazino group, a 3-
methylaminoethylpiperazino group, a 4-
methylaminoethylpiperazino group, a 2-
dimethylaminocethylpiperazino group, a 3-
dimethylaminoethylpiperazino group, a 4-
dimethylaminoethylpiperazino group, a 2-aminomethyl-4-

methylpiperazino group, a 3-aminomethyl-4-methylpiperazino
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methylaminomethylmorpholino group, a 2- dimethylaminomethylmorpholino
group, a 3- dimethylaminomethylmorpholino group, a 2-
aminoethylmorpholino group, a 3-aminoethylmorpholino group, a
2-methylaminoethylmorpholino group, a 3- methylaminoethylmorpholino
group, a 2- dimethylaminoethylmorpholino group, a 3-
dimethylaminoethylmorpholino group; [0066] a hexahydropyridazin-1-yl

9EQUR, A 2; ToIT %@ﬁg%ﬁ}{q‘?{@&}{é@ﬁﬁ‘ HLQE%%R d5crazing group
acetylhexahydropyrl azin-1-yl group, a 3- oxohexa ydropyrldazm -1- yI group,

ant: toxchexahydkeopyridaizind:=lgrolgs sa4 37caminahexahyzropyridazin-1-yl
group, a 4- methylamlnohexahydropf/rldamn 1-yl group, a 4-

ditnBty R HOHERRY Y pyasAR ALY grotp H's- 90up, a 3-

methylhexabydromyidazin-1-ylamup, 83 aethyhexahydropyridazin-1-yl
group, a 4- methylhexahydropyridazin-1-yl group, a 2, 3-

dmeﬂ%téxdhy&rmpy&wémpf—yhgm @®&8uB- a 3-aminoethyl-4-

dim xah dro rldazm 1 -yl grou ~
dlmg %efa% rogérl dazint1 fgrEodTPet%%{lamlnoethyl !

hydroxymethythexahy dsepyridazin<l-ykaroumsidoe thyl-4-
hydroxymethylhexahydropyridazin-1-yl group, a 5-

N aFdXyHREEHS ey dFs pyiftdazin 2= i grop bpei noethyl-4-

h%@’&?%g}’f%‘i%ﬂh%%@%%@%daﬂnsl Yig Qéi%yfg%moethyl 4-
carbamoylhexahydropyridazin-1-yl group, a

methylpiperazino group, a 4-methylsulfonylpiperazino group;

[0065]

a morpholino group, a 2-methylmorpholino group, a 3-
methylmorpholino group, a 2-ethylmorpholino group, a 3-
ethylmorpholino group, a 2, 2-dimethylmorpholino group, a 3,
3-dimethylmorpholino group, a 3-methylmorpholin-4-yl group,
a 2-hydroxymethylmorpholino group, a 3-
hydroxymethylmorpholino group, a 2-methoxymethylmorpholino
group, a 3-methoxymethylmorpholino group, a 2-
hydroxyethylmorpholino group, a 3-hydroxyethylmorpholino
group, a 2-methoxyethylmorpholino group, a 3-
methoxyethylmorpholino group, a 2-carbamoylmorpholino group,
a 3-carbamoylmorpholino group, a 2-
methylcarbamoylmorpholino group, a 3-
methylcarbamoylmorpholino group, a 2-
dimethylcarbamoylmorpholino group, a 3-
dimethylcarbamoylmorpholino group, a 2-

carbamoylmethylmorpholino group, a 3-
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carbamoylhexahydropyridazin-1-yl group, a 4-
carbamoylhexahydropyridazin-1-yl group, a 5-
carbamoylhexahydropyridazin-1-yl group, a 6-
carbamoylhexahydropyridazin-1-yl group, a 2-
methylcarbamoylhexahydropyridazin-1-yl group, a 3-
methylcarbamoylhexahydropyridazin-1-yl group, a 4-

methylcarbamoyihexahyropwidazin:d:yl group. a 5-

methylcarbamoylhexahydropyridazin-1-yl group, a 6-
methilcarbamaythexahyidydpyridaziniryl gnowgy a 2- 3-
dimethylcarbamoylhexahydropyridazin-1-yl group, a 3-
ditfiEthY DR ERANY B8Ry RS2 -y irdtp, & 42

dimethyicarbamoyibexatydropyrdazinnlyb 95uRA 55 3-
dimethylcarbamoylhexahydropyridazin-1-yl group, a 6 38

dimetiyicarbanieythexalydropyridazinl 1y geaupra 32 2-
methoxymethylhexahydropyridazin-1-yl group, a 4-
R A RET T Crduda 5.
methexynethylhexabyeiopyiidazia-dup graup-a 6-

methoxymethylhexahydropyridazin-1-yl group, a 2-
aRfinBeEthyirSaRdrepyidasRPLyL §rsup e3p, a 3-

aqupasthylnexahydropyridazin:lyl grour ads, - 5 2-
aminoéthylhexahydropyridazin-1-yl group, a 5-

amineethylhexahydsopyridazincl-yhgioup ayboup, a 3-
aminoethylhexahydropyridazin-1-yl group, a 2-

nfeth§ NGB iRAREX AR dropYAGRZ I3 oFoGhPa 32 2~

ngﬂhME%@@Q?ﬂﬂé@%ﬁﬁﬂﬂH@p¥ggéévh%ﬁ@ggmﬂ%d%éthylmorpholino
methylaminoethylhexahydropyridazin-1-yl group, a 5-

methylamiaoetimaghexdkydropyadazinadspgedupoa gcoup, a 3-
ethylaminoetyihexaydropyridazin Lyl group..a 3
dimethylaminomethylmorpholino group, a 3-
dimethylaminomethylmorpholino group, a 2-
aminoethylmorpholino group, a 3-aminoethylmorpholino group,
a 2-methylaminoethylmorpholino group, a 3-
methylaminoethylmorpholino group, a 2-
dimethylaminocethylmorpholino group, a 3-
dimethylaminocethylmorpholino group;

[0066]

a hexahydropyridazin-1-yl group, a 2-
formylhexahydropyridazin-1-yl group, a 2-
acetylhexahydropyridazin-1-yl group, a 3-
oxohexahydropyridazin-1-yl group, a 6-

oxohexahydropyridazin-1-yl group, a 4-
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aminomethylhexahydropyridazin-1-yl group, a 4-
aminomethylhexahydropyridazin-1-yl group, a 5-
aminomethylhexahydropyridazin-1-yl group, a 6-
aminomethylhexahydropyridazin-1-yl group, a 3-
methylaminomethylhexahydropyridazin-1-yl group, a 4-
methylaminomethylhexahydropyridazin-1-yl group, a 5-
methylaminomethylhexalydropyridazin1-yl groLip, a 6-
methylaminomethythexahydropyridazin-1-yI group, a 3-
dimethylaminamethyihekahydropyridazin-1-y| groum,a 4- 4-
dimethylaminomethylhexahydropyridazin-1-yl group, a 5-

A T OB IR A R By HaZa- L3 rdl 6. @ 2
dimethylaminamethyiRexahydrapyrdazig: Ly, groupa 2 39
dimethylaminoethylhexahydropyridazin-1-yl group, a 3-
dirasthylamirdetiyiexahgdropyridazin-dryupoup, 44-
dimethylamingethylhexahydropyridazin-1-yl group, a 5-
SR a Grog o 40l Soup, 6"
dimethyitaminoethylhexabydeopyridazin-l-y.greup; 40067ha
hexahydropyrimidin-1-yl group, a 2- oxohexahydropyrimidin-1-yl group, a 4-
oloRekanydrepyRrtarRY iy ¢t -a 5v bxohekahyarobyritnidin-1-yl group, a
SaprebmyanudropyImidin-d yl graup. 4 2- soelfyinexahydropyrimidin-1-1
group, a 3- methylhexahydropyrimidin-1-yl'group, a 4-
methylhexabydrapyiidintdeygrodpz ard-Imethyhexahydropyrimidin-1-yl

roup, a 2, 2- dimethylhexahydropyrimidin-1-yl group, a 4, 4-
ghyd%oxymethylhegghydrggyrgéazin—1—¥lggrgtp, a 5-

hydroxymethylhexahydropyridazin-1-yl group, a 6-
hydroxymethylhexahydropyridazin-1-yl group, a 2-
carbamoylhexahydropyridazin-1-yl group, a 3-
carbamoylhexahydropyridazin-1-yl group, a 4-
carbamoylhexahydropyridazin-1-yl group, a 5-
carbamoylhexahydropyridazin-1-yl group, a 6-
carbamoylhexahydropyridazin-1-yl group, a 2-
methylcarbamoylhexahydropyridazin-1-yl group, a 3-
methylcarbamoylhexahydropyridazin-1-yl group, a 4-
methylcarbamoylhexahydropyridazin-1-yl group, a 5-
methylcarbamoylhexahydropyridazin-1-yl group, a 6-
methylcarbamoylhexahydropyridazin-1-yl group, a 2-
dimethylcarbamoylhexahydropyridazin-1-yl group, a 3-
dimethylcarbamoylhexahydropyridazin-1-yl group, a 4-
dimethylcarbamoylhexahydropyridazin-1-yl group, a 5-

dimethylcarbamoylhexahydropyridazin-1-yl group, a 6-
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dimethylhexahydropyrimidin-1-yl group, a 5, 5-
dimethylhexahydropyrimidin-1-yl group, a 6, 6-
dimethylhexahydropyrimidin-1-yl group, a 2-
hydroxymethylhexahydropyrimidin-1-yl group, a 4-
hydroxymethylhexahydropyrimidin-1-yl group, a 5-
hydroxymethylhexahydropyrimidin-1-yl group, a 6-

hydrexymetaylhexalyarapyimidin oyl group, &2~ ooy,

carbamoylhexahydropyrimidin 1-yl'group, a 3- car amoylhexahaydBropyrimidin
1rmd groupma #h Carbanioydhexahydtepyrimidin1-ykgroup, @ 8-
carbamoylhexahydropyrimidin 1-yl group, a 6 40

RS ARBYRBSaRy BT L5 Goup-4 21 9¥ove: 2 5-

%@M@QMH}MQ&WW@Q ArHAropp, &3up, a 6-
methylcarbamoylhexahydropyrimidin 1-yl group, a 4-
misthlcarivarnoylHescanydeopwimidia 21yl-grovp, arsup, a 2-
methylcarbamoylhexahydropyrimidin 1-yl group, a 6- ~
R DT By 1 o arotee a2, @ 2

dimethydecarbamaylnexahydropyamidiml-yl geoups 3a 4-
dimethylcarbamoylhexahydropyrimidin 1-yl group, a 4-

difiefyicArbantoytReRaRRIBpYARIAINLIYI gFSifFa 52 5~

dgﬂ?ﬁ‘é@%{gi‘ﬂé@ééﬂ%% opydoudin 1yl group, a 65 4
dimethylcarbamoylhéxahydropyrimidin 1-yl group, a 3-

methoxymeihylhexakydropyrimidin:b-yl gyouprade, a 2-
methoxymethylhexahydropyrimidin-1-yl group, a 5-
MSthBXy ATetAIRERS Y aropyHTam Iy gfdtp la 6t 9roup, & 3=

“%3@9§X%%ﬁ@ﬂ@%é?@ﬂ@%&%?&?g"%ﬂééEQHpaaét group, a 4-
aminoethylhexahydropyrimidin-1-yl group, a 3-

ansinbethythexahydrdpyrmidid byl gicigy, 4L -yl group, a 5-
methylaminoethylhexahydropyridazin-1-yl group, a 6-

methylaminoethylhexahydropyridazin-1-yl group, a 3-
aminomethylhexahydropyridazin-1-yl group, a 4-
aminomethylhexahydropyridazin-1-yl group, a 5-
aminomethylhexahydropyridazin-1-yl group, a 6-
aminomethylhexahydropyridazin-1-yl group, a 3-
methylaminomethylhexahydropyridazin-1-yl group, a 4-
methylaminomethylhexahydropyridazin-1-yl group, a 5-
methylaminomethylhexahydropyridazin-1-yl group, a 6-
methylaminomethylhexahydropyridazin-1-yl group, a 3-
dimethylaminomethylhexahydropyridazin-1-yl group, a 4-
dimethylaminomethylhexahydropyridazin-1-yl group, a 5-
dimethylaminomethylhexahydropyridazin-1-yl group, a 6-

dimethylaminomethylhexahydropyridazin-1-yl group, a 2-
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aminoethylhexahydropyrimidin-1-yl group, a 5-
aminoethylhexahydropyrimidin-1-yl group, a 6-
aminoethylhexahydropyrimidin-1-yl group, a 2-
methylaminoethylhexahydropyrimidin-1-yl group, a 3-
methylaminoethylhexahydropyrimidin-1-yl group, a 4-
methylaminoethylhexahydropyrimidin-1-yl group, a 5-
methylaminogthylhexalydropyimidin:1-yk grqup.,a gi group, a 3-
methylaminoethylhexahydropyrimidin-1-yl group, a
dimetimtamindethylhiexahydeopytimicin-1ey-grotp; al3-group,
dimethylaminoethylhexahydropyrimidin-1-yl group, a 4 41
dithBHylaibetRYiHekaRyarS BT 1 group, &'5-9CuP-
dHEﬁ@BW?PHM%%B%%ﬁ%§H¥QgH&&EB"-ﬂdAéMQUP+9f$group, a 6-
dimethylaminoethylhexahydropyrimidin-1-yl group; [0068] a homopiperazino
grous, td 2 lexohomopiperazinbygioopy ai 8aexahomapiperazino group, a
5-oxoh %)g' erazino group, a 6-oxohomopiperazino group, a
7-oxohomopiperazino group, a 2-oxo-4-methylhomopiperazino group, a
3-oxo-methylhomepiperazina graup,ia §rexg-4-methylhomopiperazino
group, a 6-oxo-4-methylhomopiperazino group, a 7-0xo-4-
nretRyrreropiperaZind giotpla el Fdrxehomdpiperazino group, a 2,
rdigranamppingrgzine groun. 4 3, g digxohpmopiperazino group, a 3,
7-dioxohomopiperazino group, a 2, 3-dioxo-4-methylhomopiperazino group,
adk of-dioxoydr methythotriopiperazinge groyp 2a 3; 5-dioxo-4-
methylhomopiperazino group, a 3, 7-dioxo-4- methylhomopiperazino group, a

29HBHIRGHOPIBraZHS group, Ya SLhetRylhdniopiperazino group, a
4ﬂ@@ﬁ@ﬂh@§§ﬁ@%¥@§y¥{midin—l—yl group, a 3-

methylhexahydropyrimidin-1-yl group, a 4-

j\)]
NS
|

@
(@)
|

methylhexahydropyrimidin-1-yl group, a 4-
methylhexahydropyrimidin-1-yl group, a 2, 2-
dimethylhexahydropyrimidin-1-yl group, a 4, 4-
dimethylhexahydropyrimidin-1-yl group, a 5, 5-
dimethylhexahydropyrimidin-1-yl group, a 6, 6-
dimethylhexahydropyrimidin-1-yl group, a 2-
hydroxymethylhexahydropyrimidin-1-yl group, a 4-
hydroxymethylhexahydropyrimidin-1-yl group, a 5-
hydroxymethylhexahydropyrimidin-1-yl group, a 6-
hydroxymethylhexahydropyrimidin-1-yl group, a 2-
carbamoylhexahydropyrimidin 1-yl group, a 3-
carbamoylhexahydropyrimidin 1-yl group, a 4-
carbamoylhexahydropyrimidin 1-yl group, a 5-

carbamoylhexahydropyrimidin 1-yl group, a 6-
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group, a 5-methylhomopiperazino group, a 6- methylhomopiperazino group, a
7-methylhomopiperazino group, a 2-ethylhomopiperazino group, a
3-ethylhomopiperazino group, a 4-ethylhomopiperazino group, a 5-
ethylhomopiperazino group, a 6-ethylhomopiperazino group, a
7-ethylhomopiperazino group, a 4-cyclopropylhomopiperazino group, a 2,
2-dimethylhomopiperazino group, a 3, 3- dimethylhomopiperazino group, a 5,

Sdimethylnomoniperazing  group: 2 §. ¢-dimethylhomopiperazino group, a 7,

7 42 dimethylhomopiperazino group, a 2, 3-dimethylhomopiperazino group,
an; rdimettiydlhombpiperazitoogratin ad3 nd-ldimethythamopip&razino group,
a 3, 5-dimethylhomopiperazino group, a 3, 4, 5-trimethylhomopiperazino
P vt 52 hYa &fﬁ%/]i%jrﬁ88i>b%+§%ﬁb“grkn}5} a%goup, a 4-
hydraxymethylhemeniperazine grorpy ah-rhydroxymethyhomoniperazino

group, a 6- hydroxymethylhomopiperazino group, a 7-

hydiidxyhrethyiiorropiperazidogroupnra2-hydroxymethyb4-a 6-

methylhomopiperazino group, a 3-hydroxymethyl-4- methylhomopiperazino
s S s R B pareing GYO8D, &

group,“a 5-hydro m omopipérazin

BchydroxymeihylAropethylharopiperazina group,a 7dnaipxymethyl-4-
methylhomopiperazino group, a 2-methoxymethylhomopiperazino group, a

3hetHE et bpREtaz ﬁb?@bﬁmé@mbﬂﬁfdxﬁﬁ@ﬂ@lh@mépiperazino
9IQUR. & 61 methoxymethylhomapiperazing 8royp.a 7o o up, & 5-

methoxymethylhomopiperazino group, a 2-methoxymethyl-4-
methyltiomaopiperazindigiedpyd methoxynethys4- group, a 6-
dimethylcarbamoylhexahydropyrimidin 1-yl group, a 3-
methoxymethylhexahydropyrimidin-1-yl group, a 4-
methoxymethylhexahydropyrimidin-1-yl group, a 5-
methoxymethylhexahydropyrimidin-1-yl group, a 6-
methoxymethylhexahydropyrimidin-1-yl group, a 2-
aminoethylhexahydropyrimidin-1-yl group, a 3-
aminoethylhexahydropyrimidin-1-yl group, a 4-
aminoethylhexahydropyrimidin-1-yl group, a 5-
aminoethylhexahydropyrimidin-1-yl group, a 6-
aminoethylhexahydropyrimidin-1-yl group, a 2-
methylaminoethylhexahydropyrimidin-1-yl group, a 3-
methylaminoethylhexahydropyrimidin-1-yl group, a 4-
methylaminoethylhexahydropyrimidin-1-yl group, a 5-
methylaminoethylhexahydropyrimidin-1-yl group, a 6-
methylaminoethylhexahydropyrimidin-1-yl group, a 2-
dimethylaminoethylhexahydropyrimidin-1-yl group, a 3-

dimethylaminoethylhexahydropyrimidin-1-yl group, a 4-
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methylhomopiperazino group, a 5-methoxymethyl-4- methylhomopiperazino
group, a 6-methoxymethyl-4- methylhomopiperazino group, a
7-methoxymethyl-4- methylhomopiperazino group, a
2-hydroxyethylhomopiperazino group, a 3-hydroxyethylhomopiperazino
group, a 4- hydroxyethylhomopiperazino group, a 5-
hydroxyethylhomopiperazino group, a 6- hydroxyethylhomopiperazino group,

a4; 2 hydroxyetyinamoplperazipg arpup, a:4-hydipxyetiyld- o 5

methylhomopiperazino group, a 3-hydroxyethyl-4- methylhomopiperazino

groue, t Bihydroxyethyl-de methyihomopipetazind-groupr aut-hydraxyethyl-4-
methylhomopiperazino group, a 7-hydroxyethyl-4- methylhomopiperazino
ARG

grou, A BABtHGs et (BErAANG oy, & YL 9roups
3-methgxygihylhomopiperazino group, a 4- methoxyethylhomopiperazino
group, a 5- methoxyethylhomopiperazino group, a 6-
methoxgetiyibormopiperazihagroup, &72nethoxyethythomaepiperazinor, a

grou 2-methoxyethyl-4- methylhomopiperazino group, a
R et In R serhrhd BN LER Rt B RAP”

metbyhemeRIPEEAZIAG :[Js0YR oa B methoxyethyindp methyhomopiperazinag
group, a 7-methoxyethyl-4- methylhomopiperazino group, a
2¢carbantfoyiRomophselaRinits gréhpOaB-edfamoylheitopiperazino group, a

4; caramoyihomaniperazing group. a Sscathamoylnomopipgrazing , aroup, a
6-carbamoylhomopiperazino group, a 7- carbamoylhomopiperazino group, a
2ecarbamayl-€-oxo-4-methylhomopiperazino group, a 7-oxo-4-
methylhomopiperazino group, a 2, 3-dioxohomopiperazino
group, a 2, 7-dioxohomopiperazino group, a 3, 5-
dioxohomopiperazino group, a 3, 7-dioxohomopiperazino group,
a 2, 3-dioxo-4-methylhomopiperazino group, a 2, 7-dioxo-4-
methylhomopiperazino group, a 3, 5-dioxo-4-
methylhomopiperazino group, a 3, 7-dioxo-4-
methylhomopiperazino group, a 2-methylhomopiperazino group,
a 3-methylhomopiperazino group, a 4-methylhomopiperazino
group, a 5S5-methylhomopiperazino group, a 6-
methylhomopiperazino group, a 7-methylhomopiperazino group,
a 2-ethylhomopiperazino group, a 3-ethylhomopiperazino
group, a 4-ethylhomopiperazino group, a 5-
ethylhomopiperazino group, a 6-ethylhomopiperazino group, a
7-ethylhomopiperazino group, a 4-cyclopropylhomopiperazino
group, a 2, 2-dimethylhomopiperazino group, a 3, 3-
dimethylhomopiperazino group, a 5, 5-dimethylhomopiperazino

group, a 6, 6-dimethylhomopiperazino group, a 7, 7-
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methylhomopiperazino group, a 3-carbamoyl-4- methylhomopiperazino
group, a 4-carbamoylhomopiperazino group, a
5-carbamoyl-4-methylhomopiperazino group, a 6-
carbamoyl-4-methylhomopiperazino group, a 7-carbamoyl-4-
methylhomopiperazino group, a 2- methylcarbamoylhomopiperazino group, a
3- methylcarbamoylhomopiperazino group, a 4 44

ng¥m¥@ﬁy¥ﬁaﬁg'%@98%%%%4995H8ypa@%:3—dimethylhomopiperazino

methylcarbamoylhomopiperazino group, a
methylcarbampythemopiperazinogroppy azA-no group, a 3, 4-
methylcarbamoylhomopiperazino group, a 2-methylcarbamoyl-4 ,
nfethyiHoMGEPRPAZRO Brdlp, 432 Methficarbamdyiia hethor&ipérazino
QXA 5am§'5hy4Qa@aﬂﬂ%{lédch@?ﬂ&l%m%r%@Q;QB?HP,’ & 2-

6-methylcarbamoyl-4- methylhomopiperazino group, a 7-methylcarbamoyl-4-
niethyihornepipetazinorioapaa dindethylcarbamoylhomopiperazino group,

3- dimethylcarhamoylhomopiperazino group, a 4-
pRE R e

dimethylcardamoylbemenipeiazine geing 6a 6-
dimethylcarbamoylhomopiperazino group, a 7-

ditetycatb afoyIREriopTeraZint groLfpa 22 7~
d@%@&%ﬁ%@@ﬁ}%b‘%ﬁ&%g}é@ﬂ% P§as1n0 groy 91@%: oxymethyl—4-

dimethylcarbamoyl-4-methylhomopipérazino group, a 5-
dimethylcarbamgydZ:methykomaepiperazing groupypa Gyl -4-
dimethylcarbamoyl-4-methylhomopiperazino group, a 7-
ditRéthytearBaRidi A methy hbribpiperazifd Grodgra Byl —4-
cathanexmebyinomopiperazinegrotPe and droxyme thyl-4-

methylhomopiperazino group, a 7-hydroxymethyl-4-
methylhomopiperazino group, a 2-methoxymethylhomopiperazino
group, a 3-methoxymethylhomopiperazino group, a 5-
methoxymethylhomopiperazino group, a 6-
methoxymethylhomopiperazino group, a 7-
methoxymethylhomopiperazino group, a 2-methoxymethyl-4-
methylhomopiperazino group, a 3-methoxymethyl-4-
methylhomopiperazino group, a 5S5-methoxymethyl-4-
methylhomopiperazino group, a 6-methoxymethyl-4-
methylhomopiperazino group, a 7-methoxymethyl-4-
methylhomopiperazino group, a 2-hydroxyethylhomopiperazino
group, a 3-hydroxyethylhomopiperazino group, a 4-
hydroxyethylhomopiperazino group, a 5-
hydroxyethylhomopiperazino group, a 6-

hydroxyethylhomopiperazino group, a 7-
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carbamoylmethylhomopiperazino group, a 4-
carbamoylmethylhomopiperazino group, a 5-
carbamoylmethylhomopiperazino group, a 6-
carbamoylmethylhomopiperazino group, a 7-
carbamoylmethylhomopiperazino group, a 2-carbamoylmethyl-4
methylhomopiperazino group, a 3-carbamoylmethyl-4- 45

melhyinomaplperazing dioun. a.-cabamovimethyk - mefbyliomopiperazino

group, a 6-carbamoylmethyl-4- methylhomopiperazino group, a
7Trearbamoytimethyd=4-zmethyhomopiperazinaigroup @@ 1 -4 -
methylcarbamoylmethylhomopiperazino group, a 3-
miEth{ieareAmdy et ANSMBpiPEtaziho grolipr @4 thyi—4-

%@MF&@%@@Q&/ 99:&9@%@:89@0&'% 813, droxyethyl-4-
methylcarbamoylhomopiperazino group, a 6-
misthizicBrloavioyiformepiperazinegroap; alifdroxyethyl-4-

methylcarbamoylhomopiperazino group, a 2- . .
OS5 S B ontog SLEAR G L grop tperasine
metbylearbamoyknetivi-4- methyhepigRiperazino group,a 8- 4-
methylcarbamoyl-4-methylhomopiperazino group, a 6-
MStRYCAYSamoy I atire RARSMOpHEraZiio group, a 7-

methylcarbamoyl:4-methylnomapiperazino groyp, a 2-

dimethylcarbamoylmethylhomopiperazino group, a 3-
dimethytcarbanioyimethylhoarapiperazing greup,-a 4-
dimethylcarbamoylmethylhomopiperazino group, a 5-

AR EAH RS DA M TRRRRVIRBATOIPe PG gréup, A BEPoxyethyl-4-
dimethylcarhamaymeshylhomQniperazing QrouR,a Zs ny1 -4 -

dimethylcarbamoylmethylhomopiperazino group, a 2-
diméthyldarbamadrmethylod-grethy thamopiperazinpgroup; 4-3-
methylhomopiperazino group, a 6-methoxyethyl-4-
methylhomopiperazino group, a 7-methoxyethyl-4-
methylhomopiperazino group, a 2-carbamoylhomopiperazino
group, a 3-carbamoylhomopiperazino group, a 4-
carbamoylhomopiperazino group, a 5S5-carbamoylhomopiperazino
group, a 6-carbamoylhomopiperazino group, a 7-
carbamoylhomopiperazino group, a 2-carbamoyl-4-
methylhomopiperazino group, a 3-carbamoyl-4-
methylhomopiperazino group, a 4-carbamoylhomopiperazino
group, a 5-carbamoyl-4-methylhomopiperazino group, a 6-
carbamoyl-4-methylhomopiperazino group, a 7-carbamoyl-4-
methylhomopiperazino group, a 2-
methylcarbamoylhomopiperazino group, a 3-

methylcarbamoylhomopiperazino group, a 4-
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dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 5-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 6-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 7-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 2-
aminomethylhomopiperazino group, a 3 46 aminomethylhomopiperazino
group, a 5- aminomethylhomopiperazino group, a 6-

m@gwggmg%?ﬁrﬁegmq% 9r9UR.3 7; Asinomethylhomopiperazino group,

a 2-aminomethyl- homopiperazino group, a 3-aminomethyl-4-

methizhbracpiperazinongroupsabzamingmetipyl-4- ethylhomopiperazino
group, a 6-aminomethyl-4- methylhomopiperazino %roup, a 7-aminomethyl-4-

MTSth )OS PIPBrAZiIR6YPBUB S a 2 kthiafiRentethylhomopiperazino group,
aﬁ%ﬂﬂ ﬂBﬂ%%@%yyﬁﬁaﬂggqg&m%%@@ﬁ“@9Bﬂﬂ%2%42—methylcarbamoyl—4—

methylaminomethylhomopiperazino group, a 5-
misthiziabhipoarsthyihomopiperazine grodpratGrylcarbamoyl-4-

methylaminomethylhomopiperazino group, a 7- o
T Gthy TG HMABlESf S grons s g2y carbanoyi=4

methylamisemnatbyl-4-methylhemepiperazine-grok So3moy1-4-
methylaminomethyl-4-methylhomopiperazino group, a 5-
MStRYIARRIPBPREtRT 2 ThE thyIROIABpIFerazito-GrotpR Joemoy 1 -4 -

metbylaminemethyl-4-rogthylhomopiperazino group, a 7-

methylaminomethyl-4-methylhomopiperazino group, a 2-

dimethygminometiyynomopiperazmnoi group; aud, a 3-
dimethylaminomethylhomopiperazino group, a 4-

dithBthytamiforhet oo pipetazito gfoup; @8- 2 4-

dimethylcarbamoylhomopiperazino group, a 5-
dimethylcarbamoylhomopiperazino group, a 6-
dimethylcarbamoylhomopiperazino group, a 7-
dimethylcarbamoylhomopiperazino group, a 2-
dimethylcarbamoyl-4-methylhomopiperazino group, a 3-
dimethylcarbamoyl-4-methylhomopiperazino group, a 5-
dimethylcarbamoyl-4-methylhomopiperazino group, a 6-
dimethylcarbamoyl-4-methylhomopiperazino group, a 7-
dimethylcarbamoyl-4-methylhomopiperazino group, a 2-
carbamoylmethylhomopiperazino group, a 3-
carbamoylmethylhomopiperazino group, a 4-
carbamoylmethylhomopiperazino group, a 5-
carbamoylmethylhomopiperazino group, a 6-
carbamoylmethylhomopiperazino group, a 7-
carbamoylmethylhomopiperazino group, a 2-carbamoylmethyl-4-

methylhomopiperazino group, a 3-carbamoylmethyl-4-
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dimethylaminomethylhomopiperazino group, a 6-
dimethylaminomethylhomopiperazino group, a 7-
dimethylaminomethylhomopiperazino group, a 2-
dimethylaminomethyl-4-methylhomopiperazino group, a 3 47
dimethylaminomethyl-4-methylhomopiperazino group, a 5-
dimethylaminomethyl-4-methylhomopiperazino group, a 6-

dimethylaminomesthyl-A-methylnomoniperazing grauR, & /s y1 - 4 -

dimethylaminomethyl-4-methylhomopiperazino group, a 2-
aminbefliythamopiperazino group a 3 afmineethythomopiperazino group, a 4-
aminoethylhomopiperazino group, a 5- aminoethylhomopiperazino group, a

60 AN OB AR GMObAferaZing gitup, & 7- SATRGERYEMBibetazino group,
%@%@9@%—%@5@99%@%@@ group, a 3-aminoethyl-4-
methylhomopiperazino group, a 5-aminoethyl-4- methylhomopiperazino
greuh val 6sarpinoethyldhmethylbp irspiperaxng yrowp, @ 73aminoethyl-4-
mmeétlgytl?%n;%i eraalino roup, a O2 rlnetrgydlaminoethé/lllhpcamgpilp_erazino group, a

3 methyfaminoethyliomopiperazing group, a4~

mebyiaminestNAR0MONRASZ NG GFUR 8D, a 5-
methylaminoethylhomopiperazino group, a 6-

sty lahiinBR AN OROpIBE Iy gFousl 7P, 2 6=
%%@M@ﬂ'@%&%@%‘&%%%@%&oz%OOU%]I%@I‘%“VJ/@m'”OGthV'

4-methylhomopipérazino group, a 3-methylaminoethyl-4-
methyhomaepipetazinongsotip ca o= methylaminpethyl-4-

methzlhomo%'perazino ggoup, a 6-meth¥llamin.oethyl-4.-
amoylmethyl-4-methylhomopiperazino group, a 3-

methylcar
methylcarbamoylmethyl-4-methylhomopiperazino group, a 5-
methylcarbamoyl-4-methylhomopiperazino group, a 6-
methylcarbamoyl-4-methylhomopiperazino group, a 7-
methylcarbamoyl-4-methylhomopiperazino group, a 2-
dimethylcarbamoylmethylhomopiperazino group, a 3-
dimethylcarbamoylmethylhomopiperazino group, a 4-
dimethylcarbamoylmethylhomopiperazino group, a 5-
dimethylcarbamoylmethylhomopiperazino group, a 6-
dimethylcarbamoylmethylhomopiperazino group, a 7-
dimethylcarbamoylmethylhomopiperazino group, a 2-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 3-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 5-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 6-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 7-
dimethylcarbamoylmethyl-4-methylhomopiperazino group, a 2-

aminomethylhomopiperazino group, a 3-
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methylhomopiperazino group, a 7-methylaminoethyl-4-
methylhomopiperazino group, a 2 dimethylaminoethylhomopiperazino group,
a 3- 48 dimethylaminoethylhomopiperazino group, a 4-
dimethylaminoethylhomopiperazino group, a 5-
dimethylaminoethylhomopiperazino group, a 6-
dimethylaminoethylhomopiperazino group, a 7-

dimethylamineebylfioroenipetazing aup, g 2

dimethylaminoethyl-4-methylhomopiperazino group, a 3

dimethyleminoethyle4-ettythomopiperazine group, a 5-
dimethylaminoethyl-4-methylhomopiperazino group, a 6-

et hiRoetRYRR-REIR MR oBisER2ind droup, a 7-
dimethylampinoetbyls4-pethyihomopiparazing group: At thyl-4-
methanesulfonylhomopiperazino group, a 4
mistharésalfomylaminghomopiperazirfo group; moa<azetidit=1-

y)homopiperazino group, a 4-pyrrolidinghomopiperazino group, a
O T h O o B . and

the like:1 QR Nmengithesgr thefollowdngare pretertad.4An azetidin-1-yl
group, a 3-dimethylaminoazetidin-1-yl group, a 2-methylazetidin-1-yl group,
TS Pieth)RIFSRERR A Hreuf Fa % 2-dimethy fdyetitlii 1yl Group, a 3, 3-

dﬁ@%ﬁl}’ﬁ%‘?@ﬂ@ﬁéﬁa@@#& &_%u%-giryegyl-& dimethylaminoazetidin-_l-_yl
group, a 2- hydroxymethylazetidin-1-yl group, a 3- hydroxymethylazetidin-1-yl
grel,yda 2rdarbamowaretidindoerazino group, a 3-
methylaminomethylhomopiperazino group, a 4-
methylaminomethylhomopiperazino group, a 5-
methylaminomethylhomopiperazino group, a 6-
methylaminomethylhomopiperazino group, a 7-
methylaminomethylhomopiperazino group, a 2-
methylaminomethyl-4-methylhomopiperazino group, a 3-
methylaminomethyl-4-methylhomopiperazino group, a 5-
methylaminomethyl-4-methylhomopiperazino group, a 6-
methylaminomethyl-4-methylhomopiperazino group, a 7-
methylaminomethyl-4-methylhomopiperazino group, a 2-
dimethylaminomethylhomopiperazino group, a 3-
dimethylaminomethylhomopiperazino group, a 4-
dimethylaminomethylhomopiperazino group, a 5-
dimethylaminomethylhomopiperazino group, a 6-
dimethylaminomethylhomopiperazino group, a 7-
dimethylaminomethylhomopiperazino group, a 2-

dimethylaminomethyl-4-methylhomopiperazino group, a 3-
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yl group, a 2-methylcarbamoylazetidin-1-yl group, a 2-
dimethylcarbamoylazetidin-1-yl group, a 3, 3 49 difluoroazetidin-1-yl group;
[0071] a pyrrolidino group, a 2-methylpyrrolidino group, a 2-
aminomethylpyrrolidino group, a 2-hydroxymethylpyrrolidino group, a
2-methoxymethylpyrrolidino group, a 2 fluoromethylpyrrolidino group, a 2-
trifluoromethylpyrrolidino group, a 2, 2- dimethylpyrrolidino group, a 2,

Simethylpyrroliding groun, _A2-famamerpyaolding groun, & o -

2-methoxypyrrolidino group, a 2-oxopyrrolidino group, a 2-methoxymethyl-5-
mEthylgyyriodidinogroup; & 3-methywpyreolidinpgreupna Jroup, a 6-
methoxymethylpyrrolidino group, a 3-fluoromethylpyrrolidino group, a
3%&]66@&%%%6#&%6 Bt d S AR ROpy it §rsii a3, -
Sdimeathytoyrroiding group a,3-hydroxysethylpysraliding group.a 2 -

3-carbamoylpyrrolidino group, a 3-methoxypyrrolidino group, a
Safuaropyholidirogiroep 2a 8, 8-diflanropyralidino group; [0072] an
imidazoli g\ }}/Irgrou% a3-methylimidazo{1jidi41_—l- yl group, a

e :

2°0xoimidaZolidin Ci% g%%?ﬁf%%-%)?&ﬁﬁdazolldin-l-yl group, a

3amethydZroxanidazeldiazl: ybgrup@ 3anethyl-4-oxoimidazolidin-1-yl
group, a 2, 2- dimethylimidazolin-1-yl group; [0073] a pyrazolidin-1-yl group,
a L ERVIbyELBIRRARRYR FoGp 9& 3 8xopyrazolidin-1-yl group, a 2-formyl-

aminoethylhomopiperazino group, a 7-
aminoethylhomopiperazino group, a 2-aminoethyl-4-
methylhomopiperazino group, a 3-aminoethyl-4-
methylhomopiperazino group, a 5-aminoethyl-4-
methylhomopiperazino group, a 6-aminoethyl-4-
methylhomopiperazino group, a 7-aminoethyl-4-
methylhomopiperazino group, a 2-
methylaminoethylhomopiperazino group, a 3-
methylaminoethylhomopiperazino group, a 4-
methylaminoethylhomopiperazino group, a 5-
methylaminoethylhomopiperazino group, a 6-
methylaminoethylhomopiperazino group, a 7-
methylaminoethylhomopiperazino group, a 2-methylaminoethyl-
4-methylhomopiperazino group, a 3-methylaminoethyl-4-
methylhomopiperazino group, a 5-methylaminoethyl-4-
methylhomopiperazino group, a 6-methylaminoethyl-4-
methylhomopiperazino group, a 7-methylaminoethyl-4-
methylhomopiperazino group, a 2-

dimethylaminoethylhomopiperazino group, a 3-
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pyrazolidin-1-yl group, a 2-methylsulfonylpyrazolidin-1-yl 50 group; [0074] a
piperidino group, a 2-oxopiperidino group, a 3 oxopiperidino group, a
4-oxopiperidino group, a 2- hydroxymethylpiperidino group, a
3-hydroxymethylpiperidino group, a 4-hydroxymethylpiperidino group, a 2-
methoxypiperidino group, a 3-methoxypiperidino group, a 4-
methoxypiperidino group, a 2-methylpiperidino group, a 3- methylpiperidino

gruR.& 41methylaiperiding graup. a 2, 2. dimethylpiperdino group, a 3,
3-dimethylpiperidino group, a 4, 4-dimethylpiperidino group, a

3efiueropiperidino grayp havdsfluosapipenidinocgraup, 2 4-chioropiperidino

group, a 3, 3-difluoropiperidino group, a 4, 4-difluoropiperidino group, a

2%6%&%%16&%% TYrBER B gt BntBtRyRIpétidino group, a

4&?%&9H¥¥QM¥W%@%ﬂ99h9%§ﬁ%§%§a§ﬂﬂgm repiperidinp.group, a 4, 4-
-ny

dichloropiperidino group, a droxymethylpiperidino group, a
2<Garbamoyipipesid ity grous &l 2< nesthyleagyanoy|Fipéridino group, a 2-

dimethylcarbamoylpiperidino group, a 2- methoxymethylpiperidino group, a
LA RSy Er NG GHaab° 1 SRR HETYIRIRRIG foup, A

2anetlaminomettypiperiding graupra 21 gimetiaminangthypiperidino
group, a 2- aminoethylpiperidino group, a 2-methylaminoethylpiperidino

of o5, & 2 difhetRglaiho_ITABIDEHAR Gigtp, & bno group, a 6-
agyHg%%g98%¥%g®9ﬁgguglgg%ﬂ§lhomopiperazino group, a 7-

dimethylaminoethyl-4-methylhomopiperazino group, a 4-
methanesulfonylhomopiperazino group, a 4-
methanesulfonylaminohomopiperazino group, a 4-(azetidin-1-
yl)homopiperazino group, a 4-pyrrolidinohomopiperazino
group, a 4-piperidinohomopiperazino group;

[0069]

a 1, 4-oxazepan-4-yl group, and the like.

[0070]

Among these, the following are preferred.

An azetidin-1-yl group, a 3-dimethylaminoazetidin-1-yl
group, a 2-methylazetidin-1-yl group, a 3-methylazetidin-1-
vyl group, a 2, 2-dimethylazetidin-1-yl group, a 3, 3-
dimethylazetidin-1-yl group, a 2, 2-dimethyl-3-
dimethylaminocazetidin-1-yl group, a 2-
hydroxymethylazetidin-1-yl group, a 3-
hydroxymethylazetidin-1-yl group, a 2-carbamoylazetidin-1-
yl group, a 2-methylcarbamoylazetidin-1-yl group, a 2-

dimethylcarbamoylazetidin-1-yl group, a 3, 3-
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51 [0075] a piperazino group, a 2-oxo-4-methylpiperazino group, a
3-o0x0-4-methylpiperazino group, a 3-oxo-4-ethylpiperazino group, a
4-formylpiperazino group, a 2, 3-dioxo-4- methylpiperazino group, a 3,
5-dioxo-4-methylpiperazino group, a 2, 6-dioxo-4-methylpiperazino group, a
4- methylpiperazino group, a 4-ethylpiperazino group, a 4-
isopropylpiperazino group, a 4-cyclopropylpiperazino group, a 2,

4@ﬁq}g¥lg£eerg;&qlgﬁo_% ag§bﬁ-pd,jmethylpiperazino group, a
2-ethyl-4-methylpiperazino group, a 3-ethyl-4- methylpiperazino group, a

2-isoprapyl“-methylpiperazino group, a 3-isopropyl-4-methylpiperazino
group, a 2- cyclopropyl-4-methylpiperazino group, a 3-cyclopropyl-4-
methylipBIaZiNG tfotp, 4309 5-intethyipiperazne groug,C a%, 2P @ 2-
AtHmethyipiRerazing, groum & 3r3uf, rimethylpiperazine groun+a 3 Rino
4-trimethyl-5- oxopiperazino group, a 2, 2, 4-trimethyl-3-oxopiperazino
geoupita 2shydrogymethyle4-myethylpiperazing geoupica 38 2-

h¥91rloxg/mm%tpp{l-f-metr@/llei£)§razino qlroupéazz_-methoxymethyl-

4-me y?plperé/zﬂﬁ rgroup, anf-n?e}iﬂo%’/methyM- methylpiperazino group, a

2ehydroxyethyb-dnnetipiperazing group,aa 2, 2-
3-hydroxyethyl-4-methylpiperazino group, a 2- o
niethekyethyiarmetitVipipetasing group; aB-iéthbRyéthyrgolidino group,

"get'zw@n_%f%mgwg A 436arbamayl-4-methylpinerazing, groyn.;a,
3-carbamoyl-4-methylpiperazino group, a 4- carbamoylpiperazino group, a
2¢methy/carbamaylsd-rmethyipiperazioogroap? andmethylcathgmeoyl-4 52
methylpyrrolidino group, a 3-methylpyrrolidino group, a 3-
methoxymethylpyrrolidino group, a 3-fluoromethylpyrrolidino
group, a 3-trifluoromethylpyrrolidino group, a 3-
aminopyrrolidino group, a 3, 3-dimethylpyrrolidino group, a
3-hydroxymethylpyrrolidino group, a 3-carbamoylpyrrolidino
group, a 3-methoxypyrrolidino group, a 3-fluoropyrrolidino
group, a 3, 3-difluoropyrrolidino group;

[0072]

an imidazolidin-1-yl group, a 3-methylimidazolidin-1-
vyl group, a 2-oxoimidazolidin-1-yl group, a 4-
oxoimidazolidin-1-yl group, a 3-methyl-2-oxoimidazolidin-1-
yl group, a 3-methyl-4-oxoimidazolidin-1-yl group, a 2, 2-
dimethylimidazolin-1-yl group;

[0073]

a pyrazolidin-1-yl group, a 2-methylpyrazolidin-1-yl
group, a 3-oxopyrazolidin-1-yl group, a 2-formyl-

pyrazolidin-1-yl group, a 2-methylsulfonylpyrazolidin-1-yl
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methylpiperazino group, a 4-methylcarbamoylpiperazino group, a
2-dimethylcarbamoyl-4-methylpiperazino group, a 3-
dimethylcarbamoyl-4-methylpiperazino group, a 4-
dimethylcarbamoylpiperazino group, a 2-carbamoylmethyl-4-
methylpiperazino group, a 3-carbamoylmethyl-4- methylpiperazino group, a
4-carbamoylmethylpiperazino group, a

2me ;Icarbamoylmethyl-4-methylpiperazino group, a 3-
methylcarbamoylmethyl-4-methylpiperazino group, a 4-
methylcarbanioylpiperazino group, a 2-
dimethylcarbamoylmethyl-4-methylpiperazino group, a 3-
dimethylcErBamMOIMShES Rett iy FipeiaAin grotphg #rouwp, @ 3-

apupemethyl-A-methylpiperazing Lok R 2:dino group, a 2-
methylaminomethyl-4-methylpiperazino group, a 2-
diriethyramiridrnéthihel- gty piperarinoagroupy @rexymethylpiperidino

aminoethyl-4-methylpiperazino group, a 2-methylaminoethyl-
A N S SAS R b

piperazino gro y?amlnoeg[ yllfﬁ-’ met ylpiperazino group;

[QR:A6]oayperholinongropps @2 -naethyimerighnosgroup @3y roup, a 4-
methylmorpholino group, a 2-ethylmorpholino group, a 3- ethylmorpholino
gFGUBL & 2P 2Rty SrpPifino Yréup S A1) 1 B idifetiyRtorpheliRe gtodp, a

3:oethmorpholind-yl aroup, ad34%9&@1@{%@%@98"g%%gypaa§,— 2-

methoxymethylmorpholino group, a 3-hydroxyethylmorpholino group, a

3anethoxyethylararphoting graup, a 33 casbamoytmeiphel#woi group, @ oup,
3-methylcarbamoylmorpholino group, a 3-dimetkP/IcarbamoyImorphoIino

gotfp, & 3BF'cafbamdytethiyinofbtdiino grotipt atgr opiperidino group,

a 4-fluoropiperidino group, a 4-chloropiperidino group, a 3,
3-difluoropiperidino group, a 4, 4-difluoropiperidino group,
a 2-fluoromethylpiperidino group, a 3-
fluoromethylpiperidino group, a 4-fluoromethylpiperidino
group, a 3, 3-dichloropiperidino group, a 4, 4-
dichloropiperidino group, a 2-hydroxymethylpiperidino group,
a 2-carbamoylpiperidino group, a 2-
methylcarbamoylpiperidino group, a 2-
dimethylcarbamoylpiperidino group, a 2-
methoxymethylpiperidino group, a 4-methyl-4-
methoxypiperidino group, a 2-aminomethylpiperidino group, a
2-methylaminomethylpiperidino group, a 2-
dimethylaminomethylpiperidino group, a 2-
aminoethylpiperidino group, a 2-methylaminoethylpiperidino
group, a 2-dimethylaminoethylpiperidino group, a 2-

aminocyclopropylpiperidino group;
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methylcarbamoylmethylmorpholino group, a 3-
dimethylcarbamoylmethylmorpholino group, a 3- carbamoylethylmorpholino
group, a 3- methylcarbamoylethylmorpholino group, a 3-
dimethylcarbamoylethylmorpholino group, a 3- aminomethylmorpholino
group, a 3- methylaminomethylmorpholino group, a 3-
dimethylaminomethylmorpholino group, a 3- aminoethylmorpholino group, a
3-meth Ié\b’rygﬁ)ethylmorpholino group, a 3-dimethylaminoethylmorpholino
group; [0077] a 2-acetylhexahydropyridazin-1-yl group, a 2-
formylhexahyedropytidazin=deayl greup; a%MeﬂMh@ﬁalimopyﬁidazi@rbwp
group, a 3- oxohexahydropyridazin-1-yl group,
o?<o ﬁ%%ﬁyé‘rdﬁ%ﬁ%ﬁi?ﬁ?%ﬁ%?&&ﬁ 8208 dnﬁeﬁwﬁﬁ@xéhﬁtj&%ﬁag?ﬁaﬁ e

9EQURA 33 hydroxyme d&b Mexahydrogyridazingl-yl group, 8- 4 -
hydroxymethylhexahy ropyridazin-1-yl group, a 6-

hvammmmwwgwﬂdam-ﬂryﬁgW%z methylpiperazino

carbamoylhe ahydropyridazin 1 a2- i
n?ertﬁyféarbar%oyﬁwecga% drcl)lzpyn&a §F§%ﬂlno group, a 4

diraethylearpamoylhexahydrepyrdazia: byl groupia 08l @oup, a 4-
2-oxohexahydropyrimidin-1-yl group, a 4- oxohexahydropyrimidin-1-yl group,
al6’ SRIGRONEXBRTEFGEYHM IR MRY| grotips &2-OmetihexaRyaropyAintIdrP-yl

ggnﬂ%iagaimethylpiperazino group, a 3, 4-dimethylpiperazino
group, a 2-ethyl-4-methylpiperazino group, a 3-ethyl-4-
methylpiperazino group, a 2-isopropyl-4-methylpiperazino
group, a 3-isopropyl-4-methylpiperazino group, a 2-
cyclopropyl-4-methylpiperazino group, a 3-cyclopropyl-4-
methylpiperazino group, a 3, 4, S5-trimethylpiperazino group,
a 2, 2, 4-trimethylpiperazino group, a 3, 3, 4-
trimethylpiperazino group, a 3, 3, 4-trimethyl-5-
oxopiperazino group, a 2, 2, 4-trimethyl-3-oxopiperazino
group, a 2-hydroxymethyl-4-methylpiperazino group, a 3-
hydroxymethyl-4-methylpiperazino group, a 2-methoxymethyl-
4-methylpiperazino group, a 3-methoxymethyl-4-
methylpiperazino group, a 2-hydroxyethyl-4-methylpiperazino
group, a 3-hydroxyethyl-4-methylpiperazino group, a 2-
methoxyethyl-4-methylpiperazino group, a 3-methoxyethyl-4-
methylpiperazino group, a 2-carbamoyl-4-methylpiperazino
group, a 3-carbamoyl-4-methylpiperazino group, a 4-
carbamoylpiperazino group, a 2-methylcarbamoyl-4-

methylpiperazino group, a 3-methylcarbamoyl-4-
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methylhexahydropyrimidin-1-yl group, a 3- carbamoylhexahydropyrimidin-1-yl
group, a 3- methylcarbamoylhexahydropyrimidin-1-yl group, a 3-
dimethylcarbamoylhexahydropyrimidin-1-yl group, a 6-
hydroxymethylpyrimidin-1-yl group; [0079] a 2-oxo-4-methylhomopiperazino
group, a 3-oxo-4- methylhomopiperazino group, a
5-oxo0-4-methylhomopiperazino group, a 6-oxo-4-methylhomopiperazino

%%Uc%ﬁ%i 9-4; Methylhgmopiperazing, aroup, 4, ;4ioxolomapiperazing

group, a -dioxohomopiperazino group, a 3, 5- dioxohomopiperazino
geoup,da Be 7hdioxehbrropiperazino- groyp, pazazino group, a 3-
3-dioxo-4-methylhomopiperazino group, a 2, 7-dioxo-4-
M?W&&ﬁé%ﬁ&bﬂréﬁﬁ% BlLHio%04 hethyiiBmdbipérazino group, a
3dZﬁ@%g‘f‘c‘amBQ?¥$hﬁ@9§&%( azino group, a 4-methylhomepiperazinp-group,
a 4-ethylhomopiperazino group, a 4- cyclopropylhomopiperazino group, a 2,
4ndimetindiremapiperaginoigroup, I 324 kdimetiylhohopigerazino group, a
3fr14t -tEilTlletQ%hZO{TP]Opi e(rj%zino rggg’a%bza-tmo lmethylpiperazino grou
hyaro%n?et%y- -me ﬁon%’piperazmo groupy, ar- YR groubs

hydroxysmethyk4-methylhemeopinerazing g0y, @2azino group, a 3-
methoxymethyl-4-methylhomopiperazino group, a 3-

RO ARG INompipeFazinG Grouprars: oroup, a 4-
methoxymethyl:4;methylnomopiperazing group. a 6 55

methoxymethyl-4-méthylhomopiperazino group, a 7-
methexymethaylsbmsthyhamapiperazing groppraZiry droxyethyt 3-

4-methylhomopiperazino group, a 7- . .
dimethylcarbamoylmethyl-4-methylpiperazino group, a 2-
aminomethyl-4-methylpiperazino group, a 2-
methylaminomethyl-4-methylpiperazino group, a 2-
dimethylaminomethyl-4-methylpiperazino group, a 2-
aminoethyl-4-methylpiperazino group, a 2-methylaminoethyl-
4-methylpiperazino group, a 2-dimethylaminoethyl-4-
methylpiperazino group;

[0076]

a morpholino group, a 2-methylmorpholino group, a 3-
methylmorpholino group, a 2-ethylmorpholino group, a 3-
ethylmorpholino group, a 2, 2-dimethylmorpholino group, a 3,
3-dimethylmorpholino group, a 3-methylmorpholin-4-yl group,
a 3-hydroxymethylmorpholino group, a 3-
methoxymethylmorpholino group, a 3-hydroxyethylmorpholino
group, a 3-methoxyethylmorpholino group, a 3-
carbamoylmorpholino group, a 3-methylcarbamoylmorpholino

group, a 3-dimethylcarbamoylmorpholino group, a 3-
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hydroxyethyl-4-methylhomopiperazino group, a 2-
methoxyethyl-4-methylhomopiperazino group, a 3-
methoxyethyl-4-methylhomopiperazino group, a 5-
methoxyethyl-4-methylhomopiperazino group, a 6-
methoxyethyl-4-methylhomopiperazino group, a 7-
methoxyethyl-4-methylhomopiperazino group, a 2-carbamoyl-4

W&%bg@%@qg@g%@mggggﬁg- @rcgﬁgnogl-%-_methylhomopiperazino

group, a 2-methylcarbamoyl-4- methylhomopiperazino group, a

Trraethyl carieamoyl iramiettiylhoptopiperazinegrous, &2-
dimethylcarbamoylhomopiperazino group, a 7-

i By ear B AR TIRS B PO H2HE §roup & 77 8 8kazépan-4-yl group: and a

3anethy4;0xeimidazoliding -yl grouR, /0080 Among these, the following are
more preferred. An azetidin-1-yl group, a 3-dimethylaminoazetidin-1-yl
greup val 22 2kdimvet iyl B dimetivylaminoazetidin-1-gl group, a

2-hydroxymethylazetidin-1-y| group, a 2- carbamoylazetidin-1-yl group, a
e ety T S SRy Eortamoyiasatin -y

greup; g Laliging wroup.ca 2rmethylpyrrolidino group, a 2-
aminomethylpyrrolidino group, a 2-hydroxymethylpyrrolidino group, a
20 ethod e iy oIRAG iretp Ca 2t fieromethylpyrrolidino group, a 2 56

BTSN dely oo goue. 2
2améetheapyrrodidine lgroupgad:pxopyehdinoygraupn ac-meathoxypmethyleb-
group, a 3-dimethylaminoethylmorpholino group;

[0077]

a 2-acetylhexahydropyridazin-1-yl group, a 2-
formylhexahydropyridazin-1-yl group, a 2-
methylhexahydropyridazin-1-yl group, a 3-
oxohexahydropyridazin-1-yl group, a 6-
oxohexahydropyridazin-1-yl group, a 2, 3-
dimethylhexahydropyridazin-1-yl group, a 3-
hydroxymethylhexahydropyridazin-1-yl group, a 5-
hydroxymethylhexahydropyridazin-1-yl group, a 6-
hydroxymethylhexahydropyridazin-1-yl group, a 2-
carbamoylhexahydropyridazin-1-yl group, a 2-
methylcarbamoylhexahydropyridazin-1-yl group, a 2-
dimethylcarbamoylhexahydropyridazin-1-yl group;

[0078]

a 2-oxohexahydropyrimidin-1-yl group, a 4-

oxohexahydropyrimidin-1-yl group, a 6-
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methylpyrrolidino group, a 3-methylpyrrolidino group, a 3-
methoxymethylpyrrolidino group, a 3-fluoromethylpyrrolidino group, a
3-trifluoromethylpyrrolidino group, a 3- aminopyrrolidino group, a
3-hydroxymethylpyrrolidino group, a 3-carbamoylpyrrolidino group, a
3-methoxypyrrolidino group, a 3-fluoropyrrolidino group, a 3, 3-
difluoropyrrolidino group; [0081] an imidazolidin-1-yl group, a

Sapsiivdimidazelidipsk, yharoup.  2:axaiidazojidin 1yl group, a 4-
oxoimidazolidin-1-yl group, a 3-methyl-2-oxoimidazolidin-I- yl group, a
Srraethyil e exbiyaidazelidimi Bih gteup, a2o2p dirmethylimidazolin-1-yl group;
a pyrazolidin-1-yl group, a 2-methylpyrazolidin-1-yl group, a

2o PG ol A WA  Grstip: & 2 metytsitforfyIpyrazolidin-1-yl group: a
PIpErding grauR-a Z19xeRiperdino,graup, a;2-methaxypiperidino group, a
3-methoxypiperidino group, a 4- methoxypiperidino group, a
2utpydroxgmethylpiperidind ghogp,y ai2-cdibarmoylpiperddino grodip, a 2-
methylcarbamoylpiperidino group, a 2-.dimethylcarbamoylpiperidino group, a
i et i e RS SR et

2rpethylaminemethyipipesiding graupa 27 dimethylaminomethylpiperidino
group, a 2- aminoethylpiperidino group, a 2-methylaminoethylpiperidino
group, a Xditdethylaminoethylpiperidino group, a 3- fluoropiperidino group, a

4-fluoropiperidino greup, ¢1 MEtbylpiperiding group,,a 4-mefhgxypiperidino
group, a 3,

methylhomopiperazino group, a 5-oxo-4-methylhomopiperazino
group, a 6-oxo-4-methylhomopiperazino group, a 7-oxo-4-
methylhomopiperazino group, a 2, 3-dioxohomopiperazino
group, a 2, 7-dioxohomopiperazino group, a 3, 5-
dioxohomopiperazino group, a 3, 7-dioxohomopiperazino group,
a 2, 3-dioxo-4-methylhomopiperazino group, a 2, 7-dioxo-4-
methylhomopiperazino group, a 3, 5-dioxo-4-
methylhomopiperazino group, a 3, 7-dioxo-4-
methylhomopiperazino group, a 4-methylhomopiperazino group,
a 4-ethylhomopiperazino group, a 4-
cyclopropylhomopiperazino group, a 2, 4-
dimethylhomopiperazino group, a 3, 4-dimethylhomopiperazino
group, a 3, 4, S-trimethylhomopiperazino group, a 2-
hydroxymethyl-4-methylhomopiperazino group, a 7-
hydroxymethyl-4-methylhomopiperazino group, a 2-
methoxymethyl-4-methylhomopiperazino group, a 3-
methoxymethyl-4-methylhomopiperazino group, a 5-

methoxymethyl-4-methylhomopiperazino group, a 6-
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3-difluoropiperidino group, a 4, 4-difluoropiperidino group, a
3-fluoromethylpiperidino group, a 4- fluoromethylpiperidino group, a
4-methyl-4- methoxypiperidino group, a 2-aminocyclopropylpiperidino group;
a piperazino group, a 2-oxo-4-methylpiperazino group, a
3-oxo0-4-methylpiperazino group, a 3-oxo-4-ethylpiperazino group, a
4-formylpiperazino group, a 2, 3-dioxo-4- methylpiperazino group, a 3,

5&‘39%83;‘#;!&‘*&%'?%6—%%%19{8M8p§p%}%9%8‘%‘%’%%@‘¥L@pgr—azmo group, a

4- methylpiperazino group, a 4-ethylpiperazino group, a 4-
isopropylpiperazinolgrou, vl 4aycloprepyipiperazinaigroup, 2a 2,
4-dimethylpiperazino group, a 3, 4-dimethylpiperazino group, a

2P RA MBI ApiDeraZing YroupPaRLEff AR HEMip&razino group, a 3, 4,
SHEMSIRYIPIRErAZING GOUR,h 8o Fe S WMEYIRIPEIRZING gFOUP, @ 3, 3, 4-

trimethylpiperazino group, a 3, 3, 4-trimethyl-5- oxopiperazino group, a 2, 2,
4nteipfethyk 8raxopiperalizing- iroop . as2-aydroxymiethyl-4ameéthylpiperazino

dﬁ%}’!ﬂ? WI-JA_,B%I%%I iperazino group a2-n%<e_thoxymethyl-

gﬁgj’§’3épﬁ = razino,grou . .
4 methyipiperazino group, a oxymethyl-4- méthyfpiperazino group, a

2riadrexyethwlA-methylpiperazing: gEQUR,id o group, a 6-
3-hydroxyethyl-4-methylpiperazino group, a 2 58
nsthBRYEthYR4ImetiApipetasieryeape a3 téthexyethyl-4-

metpyIPIREIazINe gronn. h"’%% rearpamayl-4:methypingrazino, group,a 1 -4-
2-methylCarbamoyl-4-methylpiperazino group, a 2-
dimethylcarbamydZ:methykpipenazino graup;eeRoyl-4-
carbamoylmethyl-4-methylpiperazino group, a 2-

nisthyficabeaImOY iy ety Bipetazing group; a2amey L4+

methylhomopiperazino group, a 7-methylcarbamoyl-4-
methylhomopiperazino group, a 2-
dimethylcarbamoylhomopiperazino group, a 7-
dimethylcarbamoylhomopiperazino group; a 1, 4-oxazepan-4-yl
group; and a 3-methyl-4-oxoimidazolidin-1-yl group.

[0080]

Among these, the following are more preferred.

An azetidin-1-yl group, a 3-dimethylaminoazetidin-1-yl
group, a 2, 2-dimethyl-3-dimethylamincazetidin-1-yl group,
a 2-hydroxymethylazetidin-1-yl group, a 2-
carbamoylazetidin-1-yl group, a 2-methylcarbamoylazetidin-
1-yl group, a 2-dimethylcarbamoylazetidin-1-yl group; a
pyrrolidino group, a 2-methylpyrrolidino group, a 2-
aminomethylpyrrolidino group, a 2-hydroxymethylpyrrolidino
group, a 2-methoxymethylpyrrolidino group, a 2-

fluoromethylpyrrolidino group, a 2-
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dimethylcarbamoylmethyl-4-methylpiperazino group, a 2-
aminomethyl-4-methylpiperazino group, a 2-
methylaminomethyl-4-methylpiperazino group, a 2-
dimethylaminomethyl-4-methylpiperazino group, a 2-
aminoethyl-4-methylpiperazino group, a 2-methylaminoethyl-
4-methylpiperazino group, a 2-dimethylaminoethyl-4- methylpiperazino group;

[Ocqslzéléc!?EBEP&‘%lk‘{‘Pp@}P%’lf‘d%n% égpﬂs&!y'@rehow group, a 3,

3-dimethylmorpholino group, a 3-methylmorpholin-4-yl group, a

3ehydroxymethylmorphoting growp, a 32 méthoxyatethyinyerpholinorgroupeap,
3-hydroxyethylmorpholino. group, a 3-methox ethgﬂ orpholino group a 3-
cﬁrt?arﬁSﬁ?ﬁB}‘bWoﬁi%rg"r%b - a%3- ﬁ?é’cH?lta?béy yimerpAsing” ?8&60

Q%hyl&aﬁb%rp ImephQlino group, 8, 3--aminrrgtdmorphaling group, a
ethylaminomet yImorphohno group, a 3-
dméttnyl:mmﬁettwhmw@wmm groupiet By aminoethidihorplusiinacgroups a
3- meth Iamln 5[1 Imogalhocyno group, a 3- dlgneftml/lammoetr;)ﬂlrppfrreh?hno

meth 1no 1dino

group; a ace é’xarh ropyrldgzm fw group, a

f@%dbexahw@pyﬁ@awbwi@m@@r@& %Qﬁ@xgwdﬁﬂpﬂldﬁzm 1-yl group,
a 2- methylhexahydropyridazin-1-yl group, a 2- o
carbdrBymhexahdrspyFitizm- 13y 1 groupr a 2o heXanyarapyHmfiAARYP /

QQO%C%%9%89%@@%%@9&{{%0'&%&@ grgu%Lﬁéthoxypyrrolldmo
methylhexahydropyrimidin-1-yl group, a

group, a 3-fluoropyrrolidino group, a 3, 3-
difluoropyrrolidino group;

[0081]

an imidazolidin-1-yl group, a 3-methylimidazolidin-1-
yl group, a 2-oxoimidazolidin-1-yl group, a 4-
oxoimidazolidin-1-yl group, a 3-methyl-2-oxoimidazolidin-1-
yl group, a 3-methyl-4-oxoimidazolidin-1-yl group, a 2, 2-
dimethylimidazolin-1-yl group; a pyrazolidin-1-yl group, a
2-methylpyrazolidin-1-yl group, a 2-formyl-pyrazolidin-1-yl
group, a 2-methylsulfonylpyrazolidin-1-yl group; a
piperidino group, a 2-oxopiperidino group, a 2-
methoxypiperidino group, a 3-methoxypiperidino group, a 4-
methoxypiperidino group, a 2-hydroxymethylpiperidino group,
a 2-carbamoylpiperidino group, a 2-
methylcarbamoylpiperidino group, a 2-
dimethylcarbamoylpiperidino group, a 2-
methoxymethylpiperidino group, a 2-aminomethylpiperidino

group, a 2-methylaminomethylpiperidino group, a 2-
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hydroxymethylhexahydropyrimidin-1-yl group; a 2-oxo-4-
methylhomopiperazino group, a 3-oxo-4-methylhnomopiperazino group, a
5-ox0-4-methylhomopiperazino group, a 7-o0xo-4- methylhomopiperazino
group, a 2, 3-dioxo-4- methylhomopiperazino group, a 2, 7-dioxo-4-
methylhomopiperazino group, a 3, 5-dioxo-4- methylhomopiperazino group, a
3, 7-dioxo-4- methylhomopiperazino group, a 4-methylhomopiperazino group,

aﬁﬁ&%@?%&%‘?{@@mg%‘&iad‘l‘hSV%IQBE%Qy'QOFP-OP‘PeraZi”O group; a 1,
4-oxazepan-4-yl group; and a 3-methyl-4-oxoimidazolidin-1-yl group. [0083]

Amaong ¢hesd, thedolaing ateoparticulariynprefeiredi nrdethylpiperidino
3-dimethylaminoazetidin-1-y| group, a 2, 2-dimethyl-

3difdthy RnindaZefiditt £t grsup va B iydrofymietiyiaZBtidin-£-yl group, a
2-carbamoylazetding- yl-graup; 2 pyrraliding argup; 8 2smethylpyrrolidino

group, a 2-fluoromethylpyrrolidino group, a 2 trifluoromethylpyrrolidino group,
arthydroxyrrethiipyrrolidine, group; e hs-dimetsipyrrolidinocsn graup, a

Z-cabamoripuroliing aroup, 8.3 uorgpyrolidioe roup. 83 1o aeoun.

3-diflioropyrrolidino group; ofidinb group, a pyrazo

group, @ wiomayrazelidind-ybgeums, 22 methylsulfonylpyrazolidin-1-yl
group; a piperidino group, a 2-hydroxymethylpiperidino group, a
2idarpRANSIPIpERtHTY folp, dRRkethylcarBamdyipiferidino group, a 2-

dipethylcarbamayipiperiging, group. A 3:methQxypRendine. s e riqino
group; a piperazino group, a 2-oxo-4-methylpiperazino group,
a 3-oxo-4-methylpiperazino group, a 3-oxo-4-ethylpiperazino
group, a 4-formylpiperazino group, a 2, 3-dioxo-4-
methylpiperazino group, a 3, 5-dioxo-4-methylpiperazino
group, a 2, 6-dioxo-4-methylpiperazino group, a 4-
methylpiperazino group, a 4-ethylpiperazino group, a 4-
isopropylpiperazino group, a 4-cyclopropylpiperazino group,
a 2, 4-dimethylpiperazino group, a 3, 4-dimethylpiperazino
group, a 2-ethyl-4-methylpiperazino group, a 3-ethyl-4-
methylpiperazino group, a 3, 4, S5-trimethylpiperazino group,
a 2, 2, 4-trimethylpiperazino group, a 3, 3, 4-
trimethylpiperazino group, a 3, 3, 4-trimethyl-5-
oxopiperazino group, a 2, 2, 4-trimethyl-3-oxopiperazino
group, a 2-hydroxymethyl-4-methylpiperazino group, a 3-
hydroxymethyl-4-methylpiperazino group, a 2-methoxymethyl-
4-methyl-piperazino group, a 3-methoxymethyl-4-
methylpiperazino group, a 2-hydroxyethyl-4-methylpiperazino

group, a 3-hydroxyethyl-4-methylpiperazino group, a 2-

58



group, a 3-fluoropiperidino group, a 4-fluoropiperidino group, a
4-methylpiperidino group, a 4-methoxypiperidino group, a 3,
3-difluoropiperidino group, a 4, 4- difluoropiperidino group, a
4-fluoromethylpiperidino group, a 4-methyl-4-methoxypiperidino group, a 2-
aminocyclopropylpiperidino group; a 3-0xo-4- methylpiperazino group, a
3-oxo-4-ethylpiperazino group, a 4-methylpiperazino group, a

4:etbylpiperazino groun, g, 4+ ISORIORYIPIPEAZING JIOUD. A 1o xyethyl-4-
4-cyclopropylpiperazino group, a 2, 4-dimethylpiperazino group; a 3,

4rdimiethylpiperazine grouppa 3 4, Setrirhethyipiperagind groupea 2z 204-
trimethylpiperazino group, a 3, 3, 4-trimethylpiperazino . group; a morphalino
PSP P 3Sme i phei A grotip™ S 3 CatbRRTGH ST pASIE gréug; a

tr&i@ﬁ@&g@@&‘%@&%@vﬁ4+w§%‘gﬂﬁ)i%*ﬂi9é‘%%rﬁl%i” HeHP, & 2-
2-methylhexahydropyridazin- 1-yl group, a 3-methylhexahydropyridazin-1-yl
greuppean8y breidmethylroropiperazine groupraBoxe-4-

methylhomopiperazino group, a 4-methylhomopiperazino group, a
e B, 8 e 2 mia L

A0xazePAN-4 -y GHOHR: S Bmethykd roxoipigazealidind -yharaup; a 2-
acetylhexahydropyridazin-1-yl group, and a 2
carbarfRBgexanydrspyrdeima i 7gratip? 10PB4] Anfong these, the following

are mostpreferred., & 2 melvipypaliding greup.a 2, 3- dimethylpyrrolidino
group, a 2-fluoromethylpyrrolidino ‘group, a 2-trn‘ﬁJoromethyIpyrrolldlno group,
ad2-methylaminomethyl-4-methylpiperazino group, a 2-
aminoethyl-4-methylpiperazino group, a 2-methylaminoethyl-
4-methylpiperazino group, a 2-dimethylaminoethyl-4-
methylpiperazino group;

[0082]

a morpholino group, a 2, 2-dimethylmorpholino group, a
3, 3-dimethylmorpholino group, a 3-methylmorpholin-4-yl
group, a 3-hydroxymethylmorpholino group, a 3-
methoxymethylmorpholino group, a 3-hydroxyethylmorpholino
group, a 3-methoxyethylmorpholino group, a 3-
carbamoylmorpholino group, a 3-methylcarbamoylmorpholino
group, a 3-dimethylcarbamoylmorpholino group, a 3-
aminomethylmorpholino group, a 3-
methylaminomethylmorpholino group, a 3-
dimethylaminomethylmorpholino group, a 3-
aminoethylmorpholino group, a 3-methylaminoethylmorpholino
group, a 3-dimethylaminoethylmorpholino group; a 2-

acetylhexahydropyridazin-1-yl group, a 2-
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hydroxymethylpyrrolidino group, a 2-methoxymethyl-5- methylpyrrolidino
group, a 2-carbamoylpyrrolidino group, a 3-fluoropyrrolidino group, a 3,
3-difluoropyrrolidino group; a 2-methyl-pyrazolidin-1-yl group, a 2-formyl-
pyrazolidino group, a 2-methylsulfonylpyrazolidin-1-yl group; a piperidino
group, a 3-methoxypiperidin-1-yl group, a 3-fluoropiperidino group, a
4-methylpiperidino group, a 4-methoxypiperidino group, a 4-fluoropiperidino

QE%%ﬁﬁexAgggﬁ&oége@%yﬂ%QEQ%, %Za%fayinoacygl_opropylpiperidino

group; a 3-oxo-4-methylpiperazino group, a 3-0xo-4- ethylpiperazino group, a
4emetieplpipedazinggroap; a-hexahydropyridazin-1-yl group; a morpholino
group, a 3- methylmorpholin-4-yl group; and a 1, 4-oxazepan-4-yl group.
[(5‘63%]Mﬁﬁ%@ﬁffﬁ%ﬁﬁ%hﬂ‘(%‘é’f]ih‘érﬁfé%en?irﬁfention, it cannot be said

that.albefthe-compounds of 1he inyention fgrm.salts, byt those containing a
carboxyl group, an amino group or the like, or those in which Arl or Are is 62

aqyritire ringr formy Saltd iMokeovery ivspmeicdses, these salts may form

sgl}yg}tl%ia'lr'lhe gglt a;i%s%dl herein lma¥obe exen%)_lified by a salt of an
inorganic aé/ig suich as yd}och%ricgaC|3,phy§ro romic acid, sulfuric acid,
nitee nagidordhedikey arsalt af an nrganigracid suchas methanesulfonic acid,
p-toluenesulfonic acid, fumaric acid, trifluoroacetic acid or the like; and a salt
withctheiBRe 61 dh kRal: Higtarer af sfkdline darth FRetad sich =< Sodium,

p85¥%§fﬁoﬁ8§?ﬂ@f§éqﬁ%”§%$%9§6L 3-oxo-4-methylhomopiperazino
group, a 5-oxo-4-methylhomopiperazino group, a 7-oxo-4-
methylhomopiperazino group, a 2, 3-dioxo-4-
methylhomopiperazino group, a 2, 7-dioxo-4-
methylhomopiperazino group, a 3, 5-dioxo-4-
methylhomopiperazino group, a 3, 7-dioxo-4-
methylhomopiperazino group, a 4-methylhomopiperazino group,
a 4-ethylhomopiperazino group, a 4-
cyclopropylhomopiperazino group; a 1, 4-oxazepan-4-yl
group; and a 3-methyl-4-oxoimidazolidin-1-yl group.

[0083]

Among these, the following are particularly preferred.

A 3-dimethylaminocazetidin-1-yl group, a 2, 2-dimethyl-
3-dimethylaminocazetidin-1-yl group, a 2-
hydroxymethylazetidin-1-yl group, a 2-carbamoylazetidin-1-
yl group; a pyrrolidino group, a 2-methylpyrrolidino group,
a 2-fluoromethylpyrrolidino group, a 2-
trifluoromethylpyrrolidino group, a 2-

hydroxymethylpyrrolidino group, a 2, 5-dimethylpyrrolidino
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For a solvate of compound (1) of the invention or a salt thereof, the solvate
includes those formed by absorbing the moisture from the air as well as
those to which the solvent used in crystallization etc. has been added.
Examples of the solvent include, for example, water, lower alcohols such as
methanol, ethanol and the like, organic solvents such as acetone,
acetonitrile and the like. [0087] Among the compound (I) of the invention,

referred, tly: re platelet aggregation without
hIbtRG COXT A O, a0 FoMpIaiest

[FE{Gometbroxy<3-pytidyl) 5=ElamethyBIH-pydazdlsbybeltrolidino group;

pyrazole-3-carbonyllmorpholine, 1-[1-(6-methoxy-3-pyridyl)-
B3It TidaZbRARN)-1 HE DY AZdYe- ﬁé%%ﬂ%ﬁ%%éﬂ%@xy%?ﬁéﬁdmé

1jjf@& hﬂy%&Wngaf%(ﬁrQ@ﬂa@oup, a 2-
1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3- oxopiperazine,
1H[qt(r®lﬁrmﬁé>@yxslwi@@zmyw-5mﬂlméthyhf@@p, a piperidino group, a

1 oI3 razole carbo 4met9ycar )é%%' ralZ'Q?ELdlno
1 oxy (ﬁjﬁ)rfi |az °

15&@)&@2%& @e@r@wyﬂaékmsyhgl@@ﬁmﬁam%ohﬂ-(@- 2-
methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3-

céﬁ'ﬁtﬂﬁﬂﬂfrﬁéﬁﬁfwépéﬁﬁéiﬂ-‘{a}qe%@ﬂf@xyasfpypﬁmogypiperidino

(t%' ~4-yD-LH-pyrazole:3: ??&1‘?{8’% thog(yﬁ)-%“%@%plperldlno
1-[1-(6-methoxy-3-pyri ylf)S (thiazol- -yI) H-pyrazole-3-

camm}y,l] 2-carbantoylpipedding] Ae[lstt>nrethaxy-3rethoxypiperidino
pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4- methylplperazme
191282 methoxy-3-pyridasigpseer idino grous, a 4,

(t@iaizﬂl'é"fxg 1];!_& Pyka. e@%&@fp,oréylhé‘ﬁ 9@%&&@%}!&!@& ridino group,
a 4-methyl-4-methoxypiperidino group, a 2-
aminocyclopropylpiperidino group; a 3-oxo-4-
methylpiperazino group, a 3-oxo-4-ethylpiperazino group, a
4-methylpiperazino group, a 4-ethylpiperazino group, a 4-
isopropylpiperazino group, a 4-cyclopropylpiperazino group,
a 2, 4-dimethylpiperazino group, a 3, 4-dimethylpiperazino
group, a 3, 4, S5-trimethylpiperazino group, a 2, 2, 4-
trimethylpiperazino group, a 3, 3, 4-trimethylpiperazino
group; a morpholino group, a 3-methylmorpholin-4-yl group,
a 3-carbamoylmorpholino group; a thiomorpholino group, a 1,
l-dioxothiomorpholino group; a 2-methylhexahydropyridazin-
1-yl group, a 3-methylhexahydropyridazin-1-yl group; a 3-
oxo-4-methylhomopiperazino group, a 5-oxo-4-
methylhomopiperazino group, a 4-methylhomopiperazino group,

a 4-ethylhomopiperazino group, a 4-
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1-[1-(6-methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-IH- pyrazole-3-carbonyl]-4,
4-difluoropiperidine, 1-[1-(6-
methoxy-3-pyridyl)-5-(1-methyl-IH-pyrazol-4-yl)-IH-
pyrazole-3-carbonyllhexahydropyridazine, 1-[1-(6-methoxy-3-
pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carbonyllhexahydropyridazine,
4 [1 (6-methoxy-3-pyridyl)-5-

|- lal--cbnylla pane,
A P g el S spaenacs,

pgtramie aacarbmvﬂﬂmxahydmpwtdazm@hl—le—met@myﬁ a 2-
pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-1, 4 oxazepane

19456 MEtRoR SV Hda ARy - (e tRgRIRE, 2nd & 2-

pyazol:dsyh rdd-pylazole:3-cathanylrd, 4- diflyoropiperidine, salts thereof

and solvates of the compounds and the salts. Among these, preferred is
4-[1- (6iMetHaxy-3-pyridyl)-5-(1- methyl -1H-pyrazol-4-yl)-1H-

pyrazole-3-car morpholipe -(6-methoxy-3 64
pyndyD--?T?ng%%%%ﬂ|éﬁ'a§% [ﬁﬁgzo ¥§ preferred.

carbony] g_m@tm@wwcqugla@ajtrm@peogorza selvate of the compound
or the salt. Further, among these, 4-[1-(6-methoxy-3-pyridyl)-5-(1-
n@tﬁ?FWb@Véﬁ-’cﬂ%%fﬂ—l Prézole?3-€afBOIRIRRGITHONRE: T8 Sal BrSolvate

thersofis grefeped hecause they.exhibil 3 potent £ffect of suppressing
piatelet aggregation without inhibiting COX-1 and COX-2, and also are

exgeliejaimahph@waoeumaiqorgduopn ded-afprimanyn efficacys safety,
oral absorbability and solubility. [0088] The compound (I) of the invention
cﬁﬁ?ﬁyﬁﬂﬁﬁﬁ8a%ﬁ}80 group, a 2-carbamoylpyrrolidino group, a

3-fluoropyrrolidino group, a 3, 3-difluoropyrrolidino
group; a 2-methyl-pyrazolidin-1-yl group, a 2-formyl-
pyrazolidino group, a 2-methylsulfonylpyrazolidin-1-yl
group; a piperidino group, a 3-methoxypiperidin-1-yl group,
a 3-fluoropiperidino group, a 4-methylpiperidino group, a
4-methoxypiperidino group, a 4-fluoropiperidino group, a 4,
4-difluoropiperidino group, a 2-aminocyclopropylpiperidino
group; a 3-oxo-4-methylpiperazino group, a 3-oxo-4-
ethylpiperazino group, a 4-methylpiperazino group; a
hexahydropyridazin-1-yl group; a morpholino group, a 3-
methylmorpholin-4-yl group; and a 1, 4-oxazepan-4-yl group.

[0085]

For the salt of compound (I) of the present invention,
it cannot be said that all of the compounds of the
invention form salts, but those containing a carboxyl group,

an amino group or the like, or those in which Ar; or Ar, is
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method as follows. Hereinafter, representative methods for preparation of
the compound (1) of the invention will be described. [0089] [Chemical
Formula5]0 00 Are An + N-NArArCOR2NNCOR-COR22(~]j02R 2
(2) ArmNHNH2 Are Art CO2R (4) (5) (6) t Arm NH2 (3) Are CO2H Ar ~N (7)
[0090] 65 wherein Arl and Are represent the same ones as described above;
and R2 represents a lower alkyl group such as a methyl group, an ethyl

95°%9£H1%£k%-i[9§?1}o% aromatic kefone (1).and an oxglic acid.dialkyl
ester can be treated in a solution of alcohol (methanol or ethanol) in the
ptésencesef sedivay alkexides (Soditirs methioxideadr sediuns ethoxide),tomay

obtain compaound (2). The reaction temperature is preferably -10 to 100C.

(002 BBIPGUTE (2)cén Bfso b8 préPardtPby Hidsoiiingoro ol 23

hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid or the like; a salt of an organic acid such as
methanesulfonic acid, p-toluenesulfonic acid, fumaric acid,
trifluorocacetic acid or the like; and a salt with the ion
of an alkali metal or an alkaline earth metal such as
sodium, potassium, calcium or the like.

[0086]

For a solvate of compound (I) of the invention or a
salt thereof, the solvate includes those formed by
absorbing the moisture from the air as well as those to
which the solvent used in crystallization etc. has been
added. Examples of the solvent include, for example, water,
lower alcohols such as methanol, ethanol and the like,
organic solvents such as acetone, acetonitrile and the like.

[0087]

Among the compound (I) of the invention, more
preferred one which potently suppressing platelet
aggregation without inhibiting COX-1 and COX-2, include 4-
[1- (6-methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carbonyl]morpholine, 1-[1-(6-methoxy-3-pyridyl) -
5-(1l-methyl-1H-imidazol-4-yl)-1H-pyrazole-3-carbonyl]-4-
methoxypiperidine, 1-[1l-(6-methyl-3-pyridyl)-5-(l-methyl-
1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-

oxopiperazine, 1-[l-(6-methoxy-3-pyridazinyl)-5-(l-methyl-
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suspending compound (1) and an oxalic acid dialkyl ester in an appropriate
solvent such as N, N-dimethylformamide or the like, and reacting the solution
or suspension with sodium hydride at -20 to 20C under an argon stream.
[0093] Furthermore, compound (2) can also be prepared by dissolving
compound (1) in an inert solvent such as tetrahydrofuran or the like, and
treating the resultant with a base such as lithium bis(trimethylsilyl)amide or

the, ke under-cooling, and reacting the fesuitantyith an, axalic acid dialky

ester. The reaction temperature is preferably -78 to 20C, and particularly
preferdalply =7 8Cn [0094] 1 additior daryeSmpoundy(l) -Commereially-availabte
products may be used, or those prepared bngta method described in

RETCRNCEEXEMPIES bF A mbthod Bghivatent 66°tHerBid ifay be used! 16695]
Ina:gase whers, compound (dyhas,a functional group suchas a-hydroxyl

group, an amino group or the like, it is desirable to protect such functional
greup irvadvdnee Using apeapproptiaté pfdtectivagrbap yAs the protelctive-

SIoR 013 hycio! group, a ertbuyl graup, alienzy groupand the ke

may beé méntio W S protective grdup for an aniin up, a

trifluoroacetyt :group- aterirutpxycarbonyl group.sa benzyloxyoaronyd - 3-
group, a benzenesulfonyl group, a p-toluenesulfonyl group and the like may
bedrentighed 2 TRese protectveyrodpseant —[1- (6-methoxy-3-

pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4-
methylpiperazine, 1-[l-(6-methoxy-3-pyridazinyl)-5-
(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine,
1-[1-(6-methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-1H-
pyrazole-3-carbonyl]-4, 4-difluoropiperidine, 1-[1-(6-
methoxy-3-pyridyl)-5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carbonyl]lhexahydropyridazine, 1-[1-(6-methoxy-3-
pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-
carbonyl]lhexahydropyridazine, 4-[1-(6-methoxy-3-pyridyl)-5-
(l1-methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-1, 4-
oxazepane, 1-[1l-(6-methoxy-3-pyridyl)-5-(thiazol-4-y1l)-1H-
pyrazole-3-carbonyl]hexahydropyridazine, 4-[1-(6-methoxy-3-
pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-1, 4-
oxazepane, 1-[1-(6-methoxy-3-pyridazinyl)-5-(1l-methyl-1H-
pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine, salts thereof and solvates of the
compounds and the salts. Among these, preferred is 4-[1-
(6-methoxy-3-pyridyl)-5-(l-methyl-1H-pyrazol-4-yl)-1H-

pyrazole-3-carbonyl]morpholine or 1-[1-(6-methoxy-3-
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be detached under the conditions suitable for the respective protective
groups. [0096] Next, compound (5) can be prepared by dissolving the
compound (2) in an alcohol (methanol or ethanol), adding thereto a
hydrazine derivative (4) or a salt thereof at room temperature, then adding
an appropriate amount of acetic acid, and heating the mixture to reflux. Here,
although a regioisomer (6) is produced as a side product, the desired
coiRaune) (3).con.he sl sepadied.and purified by siics, gql.cojumn
chromatography or the like. [0097] The hydrazine derivative (4) or a salt
therebbcan bet prepared /by gissalving, ara aramaticlamine(3)ina solvate
concentrated hydrochloric acid, adding sodium nitrite under 67 ice-cooling to

dBfivEFdiaZBYroatict raﬁdqﬁwe?ﬂ]réatmg the resultant with tin(ll) chloride.
The reagliop, temperatyke is, preferaply 110 40206, JO098] Kar;thehydyazine

derivative (4), commercially available ones, or those prepared by a method
oﬁlﬁéé{ﬂthgl hatogerated4an withl Ry drazire as deseribedrin theoRelferehce,

Exa gs ora th%d equl.uvale ttheretoé%‘n%\é bg used. Also Lor the

afoma |c amine ‘5 commerueﬁy avarlable compoun ??ﬁgy eused. orkfﬁe

campoick maydee tprepased Py giethod describeddgdhe Refesenea thout
Examples or a method equivalent thereto. [0099]
inhibiting COX-1 and COX-2, and also are excellent as a
pharmaceutical product in view of primary efficacy, safety,
oral absorbability and solubility.

[0088]

The compound (I) of the invention can be prepared by a

method as follows. Hereinafter, representative methods for

preparation of the compound (I) of the invention will be

described.
[0089]
[Chemical Formula 5]
y 0 0 Ar, A
G e P 1
A et A cof . Ny % //LH/ COR
(1) GOR () Ar—NHNH, T
COR (5)
: (2) (6)
Ar —NH, \
(3) Ar,
—
e
ﬁﬁ// N
(7)
[0090]
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With regard to the reaction for forming the aforementioned pyrazole ring, the
heating and refluxing may be performed after adding an appropriate amount
of triethylamine, concentrated hydrochloric acid, p- toluenesulfonic acid or
the like instead of acetic acid, and in some cases, the compound (5) can be
obtained even without adding acetic acid, triethylamine, concentrated
hydrochloric acid, p-toluenesulfonic acid or the like. [0100] Furthermore,

various, pyrazole derivatives, (5) ‘E%B]Pees&(%p%eed 9n.fae hasis gt.common

knowledge in organic chemlsfry. or example, 5-(1H-pyrrol-1-yl)-1H-pyrazol
desivertivies(ba i dvavhieh Ara’ofrtherpyrazote defivative {5k is aquywralylsuch
group, can be prepared as shown in the 68 following. [0101] [Chemical

FOPmuld 8} O HAVH3EECRING/ RFEEBFT-CE2EL Wi®ZN 00 Ft (8)
102Et (9) Ask NHNHz A N~N CO2Et (4) (7 0) rt/ Me0 0 OMe 5a) [0102]
wherein Arl represents the same ones as described above. [0103]
5-AmindpyrEzote piodict(20% cah)beprepareddsnyi addimgid dialkyl

ester can be treated in a solution of alcohol (methanol or
ethanol) in the presence of sodium alkoxide (sodium
methoxide or sodium ethoxide), to obtain compound (2). The
reaction temperature is preferably -10 to 100°C.

[0092]

Compound (2) can also be prepared by dissolving or
suspending compound (1) and an oxalic acid dialkyl ester in
an appropriate solvent such as N, N-dimethylformamide or
the like, and reacting the solution or suspension with
sodium hydride at -20 to 20°C under an argon stream.

[0093]

Furthermore, compound (2) can also be prepared by
dissolving compound (1) in an inert solvent such as
tetrahydrofuran or the like, and treating the resultant
with a base such as lithium bis(trimethylsilyl)amide or the
like under cooling, and reacting the resultant with an
oxalic acid dialkyl ester. The reaction temperature is
preferably -78 to 20°C, and particularly preferably -78°C.

[0094]

In addition, for compound (1), commercially available
products may be used, or those prepared by a method

described in Reference Examples or a method equivalent
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a 1 M hydrochloric acid-ethanol solution to a solution of compound (9) and
the hydrazine derivative (4) in ethanol, and heating to reflux the mixture. The
compound (9) can be prepared by suspending sodium ethoxide and oxalic
acid diethyl ester in an appropriate solvent such as tert-butyl methyl ether or
the like, adding acetonitrile (8), and heating the mixture to reflux. The
compound (5a) can be prepared by dissolving the compound (10) in a

sg[ygpéggcgﬁsggegg@&w or the like, adding 2, 5-

dimethoxytetrahydrofuran, and heating the mixture to reflux. [0104] The
aforeméntiorneéd compound (5) can be derived to carboxylic acid (7) on the
basis of common knowledge in organic chemistry, by hydrolyzing the ester

using a'Bhase, 668 LEWIS acid 8P 17 fike 'As tRé bast AidrsXiaes of ahli
metals dar example, dithium.sediuny, potassiug,and the dike) maybe;i+ ;g

mentioned. Further, as the Lewis acid, for example, boron tribromide may be
neertiorrsel  Heoreactionc termperatiive i prefetalsly 20 10 1O0Cvamt e
particularly preferably. -5 to 50C. [01Q5] Furthermore, the compound (5) can
be conver eaal%p]\f/%?igllj%%c?erﬁ%?i%g lyv]gei%ﬁoél%]ec ed rtl(%ehf%r g?teCt(lze
mpdifications antke basis of,eompnon knewtedge in okganie , chemistey, For
example, from compound (5b), respective derivatives of alcohol, triflate and

NS5 Cant 16€ pispyared. [o10g|oned, while as the

protective group for an amino group, a trifluorocacetyl
group, a tert-butoxycarbonyl group, a benzyloxycarbonyl
group, a benzenesulfonyl group, a p-toluenesulfonyl group
and the like may be mentioned. These protective groups can
be detached under the conditions suitable for the
respective protective groups.

[0096]

Next, compound (5) can be prepared by dissolving the
compound (2) in an alcohol (methanol or ethanol), adding
thereto a hydrazine derivative (4) or a salt thereof at
room temperature, then adding an appropriate amount of
acetic acid, and heating the mixture to reflux. Here,
although a regioisomer (6) is produced as a side product,
the desired compound (5) can be easily separated and
purified by silica gel column chromatography or the like.

[0097]

The hydrazine derivative (4) or a salt thereof can be
prepared by dissolving an aromatic amine (3) in

concentrated hydrochloric acid, adding sodium nitrite under
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[Chemical Formula 7] O ThlI/002R /N 2 n CO2R CO2R N Ar 7N N Ar /N (5b)
(5¢) (5d) NC N 2r'-r-*Z N O02R Ar N (5e) [0107] 70 wherein Arl represents
the same ones as described above; Bn represents a benzyl group; and Rz
represents a lower alkyl group such as a methyl group, an ethyl group or the
like. [0108] Specifically, a hydroxy product (5c¢) can be prepared by
dissolving a benzyloxy product (5b) in ethanol or the like, and catalytically

reducing the benzyloxy, roduct ysing 10% palladiup-carpop as the. qaalyst

When the hydroxy product (5c¢) is dissolved in methylene chloride or the like
andeeacted withtanhydrous nttiflUpramethanesulforie acikhat-&5thto 50C in
the presence of a base such as pyridine or the like, a triflate (5d) can be
issolved in 1, 2-dichloroethane

prEPEYEE? Midreover RERER TRE tAflat’sy is U

or the likgpapg reacted with tri-n-butyltin cyanide and

For the hydrazine derivative (4), commercially
available ones, or those prepared by a method of reacting
halogenated Ar; with hydrazine as described in the
Reference Examples or a method equivalent thereto, may be
used. Also for the aromatic amine (3), commercially
available compounds may be used, or the compound may be
prepared by a method described in the Reference Examples or
a method equivalent thereto.

[0099]

With regard to the reaction for forming the
aforementioned pyrazole ring, the heating and refluxing may
be performed after adding an appropriate amount of
triethylamine, concentrated hydrochloric acid, p-
toluenesulfonic acid or the like instead of acetic acid,
and in some cases, the compound (5) can be obtained even
without adding acetic acid, triethylamine, concentrated
hydrochloric acid, p-toluenesulfonic acid or the like.

[0100]

Furthermore, various pyrazole derivatives (5) can be
prepared on the basis of common knowledge in organic
chemistry. For example, 5-(lH-pyrrol-1-yl)-1H-pyrazol
derivertive (5a), in which Ar, of the pyrazole derivative

(5) is a pyrrolyl group, can be prepared as shown in the
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tetrakis(triphenylphosphine)palladium(0), a cyano derivative (5e) can be
prepared. The reaction temperature is preferably 10 to 100C. The
aforementioned reaction conditions, reagents and the like may be
appropriately selected on the basis of common knowledge in organic
chemistry. [0109] Furthermore, as shown in the following, a carboxylic acid
derivative (5g) or an amine derivative (5h) can be prepared from compound
(5f1[0110] 71 [Chemical Formula 8] \ /N HOZC N BocHN jN 2Nz CO2R/
002P CO2R Ar~~~N gz /N Are N (5f) (5g) (5h) [0111] wherein Arl and R2
represent 1té same ones as described above; and Boo represents a
tert-butox%carbonill roup._[0112] Specifically, the carboxylic acid derivative
r

(59) can “BEPIER B dissoing a mefhylpyrazine derivative (5f) in__
pyridine or the like, adding selenium dioxide om temperature, @en
heatingl the-rsixtore éléj)é.t‘ﬁﬁe—amfne der; at 5h)fgan-beprepa %
2 /—CO0,Et
N

i
N

dissolving the ar”
COEt Ar —NHNH Ay
(8) éOEEt (9) rl( ) z (_] O) /O\ ,.-i\r]
2 4 MeO 0 OMe (5 2)
(11)
[0102]

wherein Ar; represents the same ones as described
above.

[0103]

5-Aminopyrazole product (10) can be prepared by adding
a 1 M hydrochloric acid-ethanol solution to a solution of
compound (9) and the hydrazine derivative (4) in ethanol,
and heating to reflux the mixture. The compound (9) can be
prepared by suspending sodium ethoxide and oxalic acid
diethyl ester in an appropriate solvent such as tert-butyl
methyl ether or the like, adding acetonitrile (8), and
heating the mixture to reflux. The compound (5a) can be
prepared by dissolving the compound (10) in a solvent such
as acetic acid or the like, adding 2, 5-
dimethoxytetrahydrofuran, and heating the mixture to reflux.

[0104]

The aforementioned compound (5) can be derived to
carboxylic acid (7) on the basis of common knowledge in

organic chemistry, by hydrolyzing the ester using a base, a
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carboxylic acid derivative (5g) in 1, 4-dioxane or the like, adding tert-butanol,
triethylamine and diphenylphosphorylazide at room temperature, and then
heating the mixture to reflux. The aforementioned reaction conditions,
reagents and the like may be appropriately selecting on the basis of common
knowledge in organic chemistry. [0113] A pyrazole derivative (5j) in which
Are is a 3- hydroxymethylpyrrolyl group, can be prepared as follows. [0114]

[Ghemical Formyla,9] 72, O, CHOH2N. 5. CO2ELM Arm N QO F= GiHO A N
COzEtA/N'N (7 0)Me0O'0OMe (5)(5J) (172)0115] wherein Arl

represeats(thersamempies as dagscribeds above, [Gd6] sFherhydsoxymethyl
derivative (5j) can be prepared by dissolving the 5-aminopyrazole product

(16)iR)a Yoient Stich a8 aeetic dcid bi fie iRE, &dding™/ s> acid, for
dimethoxytetrahydro:3-furan-carbaaldelyde (12) andheating: reaction

temperature is preferably -20 to 100°C, and particularly
preferably -5 to 50°C.

[0105]

Furthermore, the compound (5) can be converted to
various derivatives by being subjected to further
modifications on the basis of common knowledge in organic
chemistry. For example, from compound (5b), respective
derivatives of alcohol, triflate and nitrile (5c to 5e) can
be prepared.

[0106]

[Chemical Formula 7]

[0107]
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the mixture to reflux, thus to prepare a 3-formylpyrrolyl derivative (5i), and
reducing the product with sodium borohydride. The hydroxymethyl group of
the hydroxymethyl derivative (5j) thus obtained can be easily converted to a
cyanomethyl group, an aminomethyl group or the like. [0117] The
aforementioned pyrazole derivative (5) can be derived to a carboxylic acid
derivative (7) by hydrolyzing the ester as described above. [0118] By

condengation of the carboxylic.acid defivative (7),and an amine (13), the

compound (I) of the invention can be 73 obtained. [0119] [Chemical Formula
18pAve Arer0 NNIMEEO2NHN NeAreyAr ¢ N (i); (1) {83 R 0120t avrerein Arl
and Are represent the same ones as described above. [0121] For the
cORBERSALON e B dEEEThER aBoVe FAYMmelhGd yentrafi lided 4P ©F
method for peptide synthesis may be applied. As the method for peptide

synthesis, for example, an azide method, an acid chloride method, an acid
[0108]

Specifically, a hydroxy product (5c) can be prepared
by dissolving a benzyloxy product (5b) in ethanol or the
like, and catalytically reducing the benzyloxy product
using 10% palladium-carbon as the catalyst. When the
hydroxy product (5c) is dissolved in methylene chloride or
the like and reacted with anhydrous
trifluoromethanesulfonic acid at -50 to 50°C in the
presence of a base such as pyridine or the like, a triflate
(5d) can be prepared. Moreover, when the triflate (5d) is
dissolved in 1, 2-dichloroethane or the like, and reacted
with tri-n-butyltin cyanide and
tetrakis (triphenylphosphine)palladium(0), a cyano
derivative (5e) can be prepared. The reaction temperature
is preferably 10 to 100°C. The aforementioned reaction
conditions, reagents and the like may be appropriately
selected on the basis of common knowledge in organic
chemistry.

[0109]

Furthermore, as shown in the following, a carboxylic
acid derivative (5g) or an amine derivative (5h) can be
prepared from compound (5f).

[0110]
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anhydride method, a DCC (dicyclohexylcarbodiimide) method, an active
ester method, a carbonyldiimidazole method, a DCC/HOBT
(1-hydroxybenzotriazole) method, a method of using a water-soluble
carbodiimide, a method of using diethylcyanophosphate, and the like may be
mentioned, and these methods are described in M. Bodanszky, Y.S.
Klausner and M.A. Ondetti, "Peptide Synthesis" (A Wiley-Interscience
publicatf'ggel}!%va\fo%r]ﬁ]l@; g-TR. Pettit, "Synthetic Peptides" (Elsevier
Sciengijlc Publication Company, Neyy York, 1976); The Chegnical Society of
Japaf, "tectures on Expenrﬁeﬁrﬁ’Ch mistry, 4th ed., Vol. 22, Ofgani¢

1 .

Synthesig 74 IV" (Maruzen Corp.|:1992); and the like. The solventus n
this comden reactign may be éxempti by N, N- dimethylforrﬁamid(/

pyridine, chlpro rm>méthylene chloride,ytetr hy@%ﬁjran, dioxane, N N
acetoni;mfﬂe/ or the like, or a mixed scﬂméﬁt théreof. The reaction temp%rrlature
is preferatzi%:)-zo to 50C, and more prefe gbﬁy -10 to 30C. For the amine (38),
commercialty’available compounds may be"used, or those prepared by a
method[described in literature, a method described in the Reference
Examples, or a method equivalent thereto, may be used. [0122]
Furtherrfisres ot thecondeRisatioR Teaetdn HeSchbBEE ab6ve iR tHe Tastbed

where the aming produgt (13) has ?g functional group, such as %ﬂé’ droxyl

group, an amino group, a carboxyl group or the like, it Is desirable to protect
such funetianal group in advance using an appropriate protective group. Itis
KNekHa?g%%ﬁ%?%%%igra?ggngarboxylic acid derivative (5g) can
be prepared by dissolving a methylpyrazine derivative (5f)
in pyridine or the like, adding selenium dioxide at room
temperature, and then heating the mixture to reflux. The
amine derivative (5h) can be prepared by dissolving the
carboxylic acid derivative (5g) in 1, 4-dioxane or the like,
adding tert-butanol, triethylamine and
diphenylphosphorylazide at room temperature, and then
heating the mixture to reflux. The aforementioned reaction
conditions, reagents and the like may be appropriately
selecting on the basis of common knowledge in organic
chemistry.

[0113]

A pyrazole derivative (5j) in which Ar, is a 3-
hydroxymethylpyrrolyl group, can be prepared as follows.

[0114]

[Chemical Formula 9]
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product to the condensation reaction after deriving, in the case of a hydroxyl
group, to a tert-butyl group, a benzyl group or the like; in the case of an
amino group, to a trifluoroacetyl group, a tert-butoxycarbonyl group, a
benzyloxycarbonyl group or the like; and in the case of a carboxyl group, to a
methyl ester, a tert-butyl ester or the like. [0123] The compound (I) of the
invention prepared by the above-described methods can be converted tg a
derivative of 75 the compound (1) bw‘bjrther modifications based on gommon
knowledge in organic chemistry. For example, from compound (la),

rés ive derivatives of alcohol, tr , hitrile and amide (Ib to le can be

obtairhed. 24] §Chemieat-Pormtla 11] BnO HO F30-S=0 ;0O N N_
I\M])/N NArm N Are (I a)b)c) (I/ Y\Ijle\-><27N aN ,—COEt

CHO s m/NaN
(1 O) m./ RN 1

[0115]

wherein Ar; represents the same ones as described
above.

[0116]

The hydroxymethyl derivative (5j) can be prepared by
dissolving the 5-aminopyrazole product (10) in a solvent
such as acetic acid or the like, adding 2, 5-
dimethoxytetrahydro-3-furan carboaldehyde (12), and heating
the mixture to reflux, thus to prepare a 3-formylpyrrolyl
derivative (51), and reducing the product with sodium
borohydride. The hydroxymethyl group of the hydroxymethyl
derivative (57) thus obtained can be easily converted to a
cyanomethyl group, an aminomethyl group or the like.

[0117]

The aforementioned pyrazole derivative (5) can be
derived to a carboxylic acid derivative (7) by hydrolyzing
the ester as described above.

[0118]

By condensation of the carboxylic acid derivative (7)

and an amine (13), the compound (I) of the invention can be
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N~ Ar, AN No Ar'N-N N (Is) (I d) [0125] wherein Arl and a moiety structure
as follows: [0126] [Chemical Formula 12] -No [0127] represent the same
ones as described above; and Bn represents a benzyl group. [0128]
Specifically, when the compound (Ia) is dissolved in 76 ethanol or the like
and catalytically reduced using 10% palladium-carbon as the catalyst, an
alcohol (Ib) can be prepared. When the alcohol (Ib) is dissolved in methylene

ide ar;the like and reacted with anhydrous trifluoromethanesulfonic acid
at -50 to 50C in the presence of a base such as pyridine or the like, a triflate
(Ic) can(ve ppeépared. When the triflate (Ic) is dissolved in 1, 2-dichloroethane
or the like, and tri-n-butyltin cyanlde and

t%}rakls t?l%ﬁ%hﬁ}%o%%ﬁrfﬁg)ﬁa dium(0) are added with stjrring, a nitrile (Id)

cani red. The reaction temperature is preferably 1’6&:0 OO Wheh
is diggolved in methanal, tetrghydrofuran or the li e an Y
smg sddium hydroxide, an amide (le) can be obtamged\ .

the nitnile (l
ggro
gtion temperature is preferably ﬂl&@ The amide (ltb) ¢an alfb be

prepared
(7) (1)
(13)

[0120]

wherein Ar; and Ar, represent the same ones as
described above.

[0121]

For the condensation reaction described above, a
method generally used as a method for peptide synthesis may
be applied. As the method for peptide synthesis, for
example, an azide method, an acid chloride method, an acid
anhydride method, a DCC (dicyclohexylcarbodiimide) method,
an active ester method, a carbonyldiimidazole method, a
DCC/HOBT (l-hydroxybenzotriazole) method, a method of using
a water-soluble carbodiimide, a method of using
diethylcyanophosphate, and the like may be mentioned, and
these methods are described in M. Bodanszky, Y.S. Klausner
and M.A. Ondetti, "Peptide Synthesis" (A Wiley-Interscience
publication, New York, 1976); G.R. Pettit, "Synthetic
Peptides" (Elsevier Scientific Publication Company, New
York, 1976); The Chemical Society of Japan, "Lectures on

Experimental Chemistry, 4™ ed., Vol. 22, Organic Synthesis
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by deriving the nitrile (Id) to a carboxylic acid, and then condensing the
carboxylic acid using an appropriate condensing agent such as aqueous
ammonia, ammonium chloride or the like. In addition, the aforementioned
compounds (la to le) of the invention can be converted to other derivatives of
the invention by further modifications based on common knowledge in
organic chemistry. [0129] The compound (I) of the present invention, a salt

theyeof,0r,q solyate of the cgmpound, ar the.salt has a strong,agii;platelet,
aggregation effect, and potently 77 inhibited thrombus formation even in a
high shear sisesernindtuced thrombasis megebd herefgre | thieedobmpaundid) of
the invention, a salt thereof, or a solvate of the compound or the salt is

LR R KRR 1HE Lo AHARS 4240 BRISHTICRE AR e f3pautide

aQ@BEHH;}'é%%’IE‘i%Qi,Se@%aﬁ%?s%%gyéhﬁod?bh%r embalis suchas o 2
myocardial infarction, angina pectoris (chronic stable angina, unstable
angirerl and the tikéhdselvémic Cerebrevascular distrder(trarsient ischemic

attack (TIA), cerepral infarction, and the Iik?, eripheral vascular disorder,
o%éﬁ%éornaagt rrgp a(t:_’éjmgé@lt&(/vit%ngcrjl artifici Ir\?e%ses%%,bﬁﬁyom 8otilﬁcé:ooc?:?u(gibn

after carenany ageny mtervestion(€osanary-arary-yprassogsaftings GABG)e
percutaneous transluminal coronary angioplasty (PICA), stent placement,

aRddfe Iike),t dratseticrrstopatiRY afdiipHBpatys beefiisidn updherature,
r%P@%%H%ﬁ“&QQ%?Q&KHﬁQQ'@ﬁ%”é@@é%éﬁ%é”ﬁ%gﬁ%les, or a method
equivalent thereto, may be used.

[0122]

Furthermore, for the condensation reaction described
above, in the case where the amine product (13) has a
functional group such as a hydroxyl group, an amino group,
a carboxyl group or the like, it is desirable to protect
such functional group in advance using an appropriate
protective group. It is preferable to provide the amine
product to the condensation reaction after deriving, in the
case of a hydroxyl group, to a tert-butyl group, a benzyl
group or the like; in the case of an amino group, to a
trifluoroacetyl group, a tert-butoxycarbonyl group, a
benzyloxycarbonyl group or the like; and in the case of a
carboxyl group, to a methyl ester, a tert-butyl ester or
the like.

[0123]

The compound (I) of the invention prepared by the

above-described methods can be converted to a derivative of
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Also, the aforementioned compound is useful as a prophylactic and/or
therapeutic agent for thrombosis and embolism associated with vascular
surgery, extracorporeal blood circulation, and the like. The aforementioned
compound is also useful for the improvement of ischemic symptoms
associated with chronic arterial occlusion, such as ulcer, pain, cold sensation
and the like. When the compound (1) of the invention, a salt thereof, or a
splyate of, the, campound or:the galt is,used as 4 smedicine. the Jose may,
vary depending on the age, sex, symptoms and the like of the patient, but a
dailpwsedor 78 arragdultds preferablyy0.1 mgtodxgmaned pafticularypmpound
preferably 0.5 mg to 500 mg. In this case, the daily dose canbe
adhfihistéredhin SevEral Foribns i dividéd fitdtiher, ‘Orif hét&ssary e ®
afgrementionedrgompornd can,also beradministered at a dose exceeding
the daily dose described above. [0130] The medicine containing the
compourid @3 bf the invention, a salt thereof, or a solvate of the compound or
the salt an Pccéigegg%%gli%ntﬁﬁn be administered via any method of
administration and in any dosage form according to the need. The
preparation of the medicine may be formulated accordimgdeél@io
conveptionally used methods forf ating preparations,optionally together
with alpharmacolaqgically acceptabl ler,.and selecting any dosage Q
which ctinform ethiod of, administyation: @he@eﬁadmjmi;w%fon
1

and the . 1N pr N

(Ie)

(Ia) ////

[0125]
wherein Ar; and a moiety structure as follows:
[0126]

[Chemical Formula 12]
NO
[0127]
represent the same ones as described above; and Bn
represents a benzyl group.

[0128]

Specifically, when the compound (Ia) is dissolved in

76
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dosage form are not particularly limited. [0131] For oral preparations, for
example, solid preparations such as tablets, powders, granules, pills,
capsules and the like, as well as liquid preparations such as liquids, syrups,
elixirs, suspensions, emulsions and the like, may be mentioned. [0132] For
injective preparations, the compound (1), a salt thereof, or a solvate of the
compound or the salt may be 79 dissolved and filled in a container, or

alternafively, the, solutipn this fQE[‘Bﬁ?ggﬁ%Qf lidified. by lyaphilization or

the like, as a preparation prepared at the time of use. [0133] In the case of

preducing suchprieparations;ephatmagettically adcﬁptable a@dltlvas fo
example, binder dlsmtegrant dissolution accelerator, lubricant, filler,

eRERaTSHd tHE ke, (4 Bé <ehscted 8y neCesSary At Lstd. ESCAMBIESS

[%ﬁ‘ﬂrN&ét&PeMQS@BH@V&%OBé’é{@t%d@_sL%ﬁ'lb%% detailwith reference to
Reference Examples, Examples and Test Examples. [Reference Example 1]

SthydrarineReietheyypyiidine Rdrdchlorided[01385) CTheémiddidormula 13]
presence of a base such as pyridine or the like, a triflate
(Ic) can be prepared. When the triflate (Ic) is dissolved
in 1, 2-dichloroethane or the like, and tri-n-butyltin
cyanide and tetrakis(triphenylphosphine)palladium(0) are
added with stirring, a nitrile (Id) can be prepared. The
reaction temperature is preferably 10 to 100°C. When the
nitrile (Id) is dissolved in methanol, tetrahydrofuran or
the like, and hydrolyzed using sodium hydroxide, an amide
(Ie) can be obtained. The reaction temperature is
preferably 0 to 100°C. The amide (Ie) can also be prepared
by deriving the nitrile (Id) to a carboxylic acid, and then
condensing the carboxylic acid using an appropriate
condensing agent such as agqueous ammonia, ammonium chloride
or the like.

In addition, the aforementioned compounds (Ia to Ie)
of the invention can be converted to other derivatives of
the invention by further modifications based on common
knowledge in organic chemistry.

[0129]

The compound (I) of the present invention, a salt
thereof, or a solvate of the compound or the salt has a

strong anti-platelet aggregation effect, and potently

77



NHNH2 MeO N HCI [0136] A solution of sodium nitrite (3.795 g) in water (20
mL) was added dropwise to a solution of 5-amino-2- methoxypyridine (6.21 g)
in concentrated hydrochloric acid 80 (50 mL) for 60 minutes under ice
cooling, and the resultant mixture was stirred at the same temperature for 30
minutes. A solution of tin(ll) chloride dihydrate (39.5 g) in concentrated
hydrochloric acid (30 mL) was added dropwise to the reaction solution at an

intemal femperature, af ;abaut 1Q¢ qver 39, migutes, apd thep the resyltant

mixture was stirred for 2 hours at room temperature. A solution of sodium
hydroxidel (75 g)ni avater (30@ nL) anc diethykethehewerenpdded totheof
reaction solution under ice cooling, to_partition the reaction solution. The

afliBon8 TayerWas Extradted thice With dibtiyl EHEF Furter ive SGTBGHES

layerwas saturated witbsodium chlgride and thensexiracted. with.diethyl
ether. The organic layers were combined, and dried over anhydrous sodium
saifateh Witer tSeparatide byt fittration: bl t Mdsdroditloric scicetrarol sohston

(50 rglé)j_v\{:)as a c]if%d kt)o the flltr?%g and the mixture was sgr.rg#l. .The SO]EI(:ZiL

that
h&d brecipitated WAL CollectSd by fitrabion . washed with diathyt 2tier: sndt”

drigd; thussto-ebtain the Hitleheemposnd(5:02 gn &7 Yol IHNMRAQAMK Z,
DMSO-d6)5: 3.81(3H, s), 6.82(1H, d, J=8.8Hz), 7.57(1H, dd, J=8.8, 2.9Hz),
7991, =200 z), SIBBO 20 Fe 'bF P s E3- - 50319 gy (transient

ischemic attack (TIA), cerebral infarction, and the like),
peripheral vascular disorder, occlusion after replacement
with an artificial vessel, thrombotic occlusion after
coronary artery intervention (coronary artery bypass
grafting (CABG), percutaneous transluminal coronary
angioplasty (PTCA), stent placement, and the like),
diabetic retinopathy and nephropathy, occlusion upon
replacement with an artificial heart valve, and the like.
Also, the aforementioned compound is useful as a
prophylactic and/or therapeutic agent for thrombosis and
embolism associated with vascular surgery, extracorporeal
blood circulation, and the like. The aforementioned
compound is also useful for the improvement of ischemic
symptoms associated with chronic arterial occlusion, such
as ulcer, pain, cold sensation and the like.

When the compound (I) of the invention, a salt thereof,
or a solvate of the compound or the salt is used as a
medicine, the dose may vary depending on the age, sex,

symptoms and the like of the patient, but a daily dose for

78



MS(ESI)m/z: 140(M+H)'. [0137] [Reference Example 2] 5-
Hydrazino-2-methoxypyridine [0138] [Chemical Formula 14] 81 NHNH2 MeO
N 0139] A solution of sodium nitrite (3.795 g) in water (20 mL) was added
dropwise to a solution of 5-amino-2- methoxypyridine (6.207 g) in
concentrated hydrochloric acid (50 mL) under ice cooling over 80 minutes,
and the resultant mixture was stirred at the same temperature for 30

miputes, £ sqlutign gftingl) chioride, dinydrate (39,5, g).Jo concepirajed
hydrochloric acid (30 mL) was added "~ dropwise to the reaction solution at an
interfal rtemperatarengf aboGdL0CpverBO niinstesa and thea theilesultant

mixture was stirred for 12.5 hours at room temperature. A solution of sodium

h§aPoXide (82 4) i SWARS (200TRES 5Rd GHIGIORoRT wreadded 15 thaanner

reaction solutianupder ice coolingsdhe inseluble.maties was, filtered off. and
the reaction solution was partitioned. Further, the agueous layer was
extractedstwice itit chloioferm=Thedrganicilayeesiwereeombinedrahdd
dgiegvover anhydrous sodium sulfate. After separation by filtration, the
soR/en? was evaporated under reduced pressure, thus to obtain the title
compound ¢4.23 g, 60%). 1H-NMR(400MHz, CDC13)5: 3.50-3.68(2H, br),
3.88(3H, s),

The medicine containing the compound (I) of the
invention, a salt thereof, or a solvate of the compound or
the salt as an active ingredient can be administered via
any method of administration and in any dosage form
according to the need. The preparation of the medicine may
be formulated according to various conventionally used
methods for formulating preparations,optionally together
with a pharmacologically acceptable carrier, and selecting
any dosage form which conform to the method of
administration. The method of administration and the
dosage form are not particularly limited.

[0131]

For oral preparations, for example, solid preparations
such as tablets, powders, granules, pills, capsules and the
like, as well as liquid preparations such as liquids,
syrups, elixirs, suspensions, emulsions and the like, may
be mentioned.

[0132]

For injective preparations, the compound (I), a salt

thereof, or a solvate of the compound or the salt may be
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4.86-5.03(1H, br), 6.66(1H, d, J=8.8Hz), 7.20(1H, dd, J=8.8, 2.9Hz),
7.77(1H, d, J=2.9Hz). 82 MS(ESI)m/z: 140(M+H)*. [0140] [Reference
Example 3] 1-(6-Methoxy-3-pyridyl)-5-(2- pyridyl)-1H-pyrazole-3-carboxylic
acid [0141] [Chemical Formula 15] 01 NiCO2H N- N MeO N [0142] 1)
4-(2-Pyridyl)-2, 4-dioxobutanoic acid ethyl ester Under an argon atmosphere,
2-acetylpyridine (1.39 mL) was added dropwise to a suspension of 60%

sadium fydride,, (0-991,a)gn N, N-dinsthylfarmamide (39 i) at QG andhe

resultant mixture was stirred for 5 minutes, and then stirred at room
ternperature for30 minutes. iethyt exdlatel (3.86 mk) ayoChwas zddech or
dropwise to the reaction solution, and the resultant mixture was stirred for 10
nlinGites'aid thén StiEERATobhT temRpEFAGRE 618 Routs " vatkr AT diethyl
ether wepe aglded to the reaction solution, and the mixture was partitioned.
The aqueous layer was neutralized with an aqueous 1 N hydrochloric acid
solutiont{2a&nitdsetf aeetateciayg agded therstor ahdthe, resultant
ngﬁ%%%§%§%€?§§%¥§xgggg% r aﬂ§3§9§¥¥T¥%s, for example, binder,
disintegrant, dissolution accelerator, lubricant, filler,
excipient and the like, can be selected as necessary and

used.

EXAMPLES

[0134]

Next, the present invention will be described in
detail with reference to Reference Examples, Examples and
Test Examples.

[Reference Example 1] 5-Hydrazino-2-methoxypyridine
hydrochloride

[0135]

[Chemical Formula 13]

/(j/NHNHZ
P

MeO N «HCI

[0136]
A solution of sodium nitrite (3.795 g) in water (20
mL) was added dropwise to a solution of 5-amino-2-

methoxypyridine (6.21 g) in concentrated hydrochloric acid
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washed twice with water, and then dried over anhydrous 83 sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(methanol- chloroform), thus to obtain 4-(2-pyridyl)-2, 4 dioxobutanoic acid
ethyl ester (1.12 g, 41%) as a solid. 1H-NMR(400MHz, CDC13)5:
1.40-1.43(3H, m), 4.38-4.43(2H, m), 7.51-7.54(1H, m), 7.62(1H, s),

;5%%7&%(1%5@)6@-&@9%@9’ J38:0H7).8.43( kg, 54 4HzZ), l)%@i’@é%it

1(M'). T0143] 2) 5-Hydroxy-I-(6-methoxy-3-pyridyl)-5-(2-pyridyl)-4,
SrdiRydie: 1ikpyrazote-Sdcarboxyhc agitkettythestert 4:(2-Pyridy)-2n dadioxs .
butanoic acid ethyl ester (1.10 g) of the above and a solution of
S, RhaRiy L (B0 of oPRAERoL ExamBle 3Tn ethanol

(22 Rldnwers beategta rafhpcfor 14-heurss Afer air, £00lindea residyg: se

obtained by evaporating the solvent under reduced pressure was purified by
siicatdet cohmnhichromatography therane-ethyladcetate) et further

purified by silica gel column chromatogr toluene- acetone) to gbtain
RO (5 Gthor S0 oyt e cocieane HiElLe
SwdibydroriH-pyrazele-3ncarboxylic asishethyhrstar (0:575 gy 3490h 88 of
solid. 1H-NMR(400MHz, CDC13)5: 1.37-1.40(3H, m), 3.47-3.64(2H, m),
3VHBMY S)y4 B854 D(2H2 ng), 6157 625GAH Y, 6:B5(ARS rAl) 347 . 38HH,

M) L% {4, Ph-222029@H My o/ 31, B3EH 1Y 8:3518:24 (1, M)-
partition the reaction solution. The aqueous layer was
extracted twice with diethyl ether. Further, the aqueous
layer was saturated with sodium chloride and then extracted
with diethyl ether. The organic layers were combined, and
dried over anhydrous sodium sulfate. After separation by
filtration, a 1 M hydrochloric acid-ethanol solution (50
mL) was added to the filtrate, and the mixture was stirred.
The solid that had precipitated was collected by filtration,
washed with diethyl ether, and dried, thus to obtain the
title compound (5.02 g, 57%).

'"H-NMR (400MHz, DMSO-d¢)&: 3.81(3H, s), 6.82(1lH, d,
J=8.8Hz), 7.57(1H, dd, J=8.8, 2.9Hz), 7.97(1H, d, J=2.9Hz),
8.55-9.20(1H, br), 10.13-10.50(3H, br).

MS(ESI)m/z: 140 (M+H)".

[0137]
[Reference Example 2] 5- Hydrazino-2-methoxypyridine
[0138]

[Chemical Formula 14]
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84 [0144] 3) 1-(6-Methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole- 3-carboxylic
acid ethyl ester Acetic acid (0.456 mL) was added to a solution of 5-
hydroxy-1-(6-methoxy-3-pyridyl)-5-(2-pyridyl)-4, 5-dihydro-
1H-pyrazole-3-carboxylic acid ethyl ester (0.546 g) in ethanol (11 mL), and
the resultant mixture was heated to reflux for 4 hours. After air cooling, a
saturated aqueous solution of sodium hydrogen carbonate, water and ethyl
acetate were added to the reaction solution, and the mixture was partitioned.
The organic layer we : anhydrous sodium sulfate. After separation
by filtration, a resi b ained by evaporating the solvent under reduced
pressure w ffied, by silica gel column chromatography (hexane-ethyl
acetate), to obtain 1-(6-methoxy-3-pyridyl)-
5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (0.516 g, quantitative)
as a solid. 1H-NMR(400MHz, CDC13)5: 1.43(3H, t, J=7.2Hz), 3.95(3H, s),
4.46(2H,%4,3#97.2Hz), 6.76-6.78(1H, m), 7.22-7.28(2H, m), 7.35-7.37(1H, m),
7667 TLEH ). 8 13616, M), 52-8-50LLHm) o MS(FAB2: 32505
[0145] 4) Title compound A 1 N aqueous sodium hydroxide solution (3.3
mil))was sadded to arsgluticr of 4 - G-methoxy3-pyridy pbi(@e-2 -

pyrldxl) -1H-pyrazole-3- carboxyllc acid ethyl ester (0.438 85

methoxypyfidine (6. in coricentrated hydrochloric acid

(50 mL) under ice cooling over 80 minutes, and the
resultant mixture was stirred at the same temperature for
30 minutes. A solution of tin(II) chloride dihydrate (39.5
g) in concentrated hydrochloric acid (30 mL) was added
dropwise to the reaction solution at an internal
temperature of about 10°C over 60 minutes, and then the
resultant mixture was stirred for 12.5 hours at room
temperature. A solution of sodium hydroxide (54 g) in
water (200 mL) and chloroform were added to the reaction
solution under ice cooling, the insoluble matter was
filtered off, and the reaction solution was partitioned.
Further, the aqueous layer was extracted twice with
chloroform. The organic layers were combined, and dried
over anhydrous sodium sulfate. After separation by
filtration, the solvent was evaporated under reduced
pressure, thus to obtain the title compound (4.23 g, 60%).
'H-NMR (400MHz, CDCl3)&: 3.50-3.68(2H, br), 3.88(3H, s),
4.86-5.03(1H, br), 6.66(1H, d, J=8.8Hz), 7.20(1H, dd,

J=8.8, 2.9Hz), 7.77(1H, d, J=2.9Hz).
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g) of the above in methanol (8.8 mL) at room temperature, and the resultant
mixture was stirred for 4 hours. A 1 N aqueous hydrochloric acid solution
(3.38 mL) was added to a residue obtained by evaporating the reaction
solvent under reduced pressure, and the mixture was neutralized. Water
and ethyl acetate were added to the resultant, and the mixture was
partitioned. The organic layer was dried over anhydrous sodium sulfate.
A@g@@gﬂ@t&qn p)(d‘ittpl;g' n, the solvent was evaporated under reduced
pressure, to obtain the title compound (0.344 g, 86%) as a solid.
1H-NMR{4@0MHz, DMSO-d6)5: 3.89(3H, s), 6.89(1H, d, J=8.8Hz),
7.33-7.37(2H, m), 7.67-7.73£2H m), 7.85-7.89(1H, m), 8.14(1H, d, J=2.4H2z),
8.44-8 ABELIE ) F3 BETTH I Br)> IMS (FAB)HE 287 v HY o 14d) ~5- (2-
[Referanee ExampleA4l-h-{6-Methpxys3-pyridazinyl)-5-
(2-pyridyl)-1H-pyrazole-3-carboxylic acid [0147] [Chemical Formula 16] N N
i 002 NINLA]0148] Method (A) 1)
é;(t(z-rchE%%)é%-ipég@ag(ijn%?-a(zi%%ridyl)-1H-pyrazo| 86 3-carboxylic acid ethyl

[0142]

1) 4-(2-Pyridyl)-2, 4-dioxobutanoic acid ethyl ester

Under an argon atmosphere, 2-acetylpyridine (1.39 mL)
was added dropwise to a suspension of 60% sodium hydride
(0.991 g) in N, N-dimethylformamide (30 mL) at 0°C, and the
resultant mixture was stirred for 5 minutes, and then
stirred at room temperature for 30 minutes. Diethyl
oxalate (3.36 mL) at 0°C was added dropwise to the reaction
solution, and the resultant mixture was stirred for 10
minutes and then stirred at room temperature for 18 hours.
Water and diethyl ether were added to the reaction solution,
and the mixture was partitioned. The aqueous layer was
neutralized with an aqueous 1 N hydrochloric acid solution
(24.8 mL), ethyl acetate was added thereto, and the
resultant mixture was partitioned. The organic layer was

washed twice with water, and then dried over anhydrous
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3-Chloro-6-hydrazinopyridazine (1.59 g) and a solution of 4-(2-pyridyl)-2,
4-dioxobutanoic acid ethyl ester (2.45 g) of Reference Example 3-(1) in
ethanol (60 mL) were heated to reflux for 6 hours, and then concentrated
hydrochloric acid (1 mL) was added to the reaction solution, which was
further heated to reflux for 1 hour. After air cooling, ethyl acetate and a
saturated aqueous solution of sodium hydrogen carbonate were added to a

residyg.potained, by evaporating the feaction, solvent pndey reduced. ; ¢

pressure, and the resultant mixture was partitioned. The organic layer was
washednwiih Isaturated satinegand driedlovert anhydroussmagnesiumssulfate.
After separation by filtration, a residue obtained by evaporating the solvent

UHaEr FdUCed frossure wad phfified by Siic GEP EhTOrtBGRApHY iy

acetatednexane), tooktain 1562 in 4a- (2-pyridyl) -2, 4-
chloro-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl ester
(B asca solid. dHNMRMGOMKE; TDE13¥5:%1.44(3H, £I=ETAOHZ),

B o s e T o By B
JF465HZz), $LeMEMAz: 330(bbHH)., [@34917 289-7.93 (1H, m), 8.18(1H,

1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H pyrazole-3-carboxylic acid
ntethyFEstef A soldition (BfmLY of 28% $68ium methoxide in methanol 87 was

agggg 10 fs0lution 81+Jr-(6-chIoro-3-|_oyridazinyI)-5-(2-
pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (1.50 g)
[0143]
2) 5-Hydroxy-1-(6-methoxy-3-pyridyl)-5-(2-pyridyl) -4,
5-dihydro-1H-pyrazole-3-carboxylic acid ethyl ester
4-(2-Pyridyl)-2, 4-dioxo butanoic acid ethyl ester
(1.10 g) of the above and a solution of 5-hydrazino-2-
methoxypyridine (0.692 g) of Reference Example 2 in ethanol
(22 mL) were heated to reflux for 14 hours. After air
cooling, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (hexane-ethyl acetate), then further
purified by silica gel column chromatography (toluene-
acetone) to obtain 5-hydroxy-1-(6-methoxy-3-pyridyl)-5-(2-
pyridyl) -4, 5-dihydro-1H-pyrazole-3-carboxylic acid ethyl
ester (0.575 g, 34%) as a solid.
'H-NMR (400MHz, CDCls)&: 1.37-1.40(3H, m), 3.47-3.64(2H, m),
3.81(3H, s), 4.35-4.40(2H, m), 6.57-6.59(1H, m), 6.85(1lH,
m), 7.34-7.38(1H, m), 7.45-7.48(1H, m), 7.52-7.59(2H, m),

7.79-7.83(1H, m), 8.55-8.57(1H, m).
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of the above in methanol (45 mL), and the resultant mixture was heated to
reflux for 2 hours. After air cooling, ethyl acetate and a saturated aqueous
solution of sodium hydrogen carbonate were added to a residue obtained by
evaporating the reaction solvent under reduced pressure, and the mixture
was partitioned. The organic layer was dried over anhydrous magnesium
sulfate. After separation by filtration, a residue obtained by evaporating the
solvent H@Qgr reduced pressure was purified by silica gel chromatography
(ethyl acetate hexane) to obtain 1-(6-

methoxy33-pyidaxiaytlea(2 pyridyl ) M) pyrazoles 3+ castoxylis -acid methyt
ester (480 m_? 34%) . asasolld 1H-NMR(400MHz, CDC13)5: 3.99(3H, s),
ARSIy A5(RA! U S0/ 3HZT 57 21-7.23(1H, m), 7.24(1H, s),

7.58-7.610H.c M) 77 37 - 48(@ Har) 1 £ 936 Hd el 359.3HZ)1 84058 41 1HL.
M). LC-MSm/z: 312(M+H)'. [0150] 3) Title compound An aqueous solution of

1W@0@Iium1hytﬁomreh(®<mt§wasﬁa&d@¢ﬁra%omm@rﬂaﬂ) -4, 5-dihydro-

methox ridazi 2 ri H-pyrazole- § xylic acid
me hWes?teC}ﬂ(f?%ymgfzb %I%? ng"g e%t% (%I ﬁ%%mf)egn?t%%ré drofuran
(@ naby1and thenrgsultant mixtureayas stiffeddox 20-R0usAth £60Bd to
temperature. An aqueous solution (3 mL) of 1 N 88 hydrochloric acid was

adEEH 1S the TeAction Solutichilifider ice €8BRAG.Jand tHe hixaire vasiieous
neutralized. Amixed: salvens efghloreionmymethangl (10:1) was aqdgd to the

acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(hexane-ethyl acetate), to obtain 1-(6-methoxy-3-pyridyl)-
5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
(0.516 g, gquantitative) as a solid.
'H-NMR (400MHz, CDCl3)&: 1.43(3H, t, J=7.2Hz), 3.95(3H, s),
4.46(2H, g, J=7.2Hz), 6.76-6.78(1H, m), 7.22-7.28(2H, m),
7.35-7.37(1H, m), 7.66-7.71(2H, m), 8.11(1H, m), 8.52-
8.54 (1H, m).
MS (FAB)m/z: 325 (M+H)".

[0145]

4) Title compound

A 1 N aqueous sodium hydroxide solution (3.38 mL) was
added to a solution of 1-(6-methoxy-3-pyridyl)-5-(2-

pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (0.438
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reaction solution, and the mixture was partitioned. The organic layer was
dried over anhydrous magnesium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, to obtain the title
compound (300 mg, 66%) as a solid. 1H-NMR(400MHz, DMSO-d6)5:
4.04(3H, s), 7.32-7.35(1H, m), 7.41(1H, s), 7.49(1H, d, J=9.3Hz),
7.80-7.82(1H, m), 7.87- 7.91(1H, m), 7.99(1H, d, J=9.3Hz), 8.35-8.36(1H, m).

LGrMsymiz; 298(M#H).. [0 21, Mthods (B) 1) 9-(2:Pyridyl)-2. dzipxelutanoic

acid methyl ester Under an argon atmosphere, a solution of 2- acetylpyridine
(266 ghia methana (26rmk)ywas addedstoarsolufion of dimetlsyl oxalateN
(5.00 g) and sodium methoxide (2.29 g) in methanol (26 mL) at room

tEPErAtrd YAHE tHe Testrtant mixtard W stirred for'ts niiffitek & then?
stired at50% far: 45 ipytes; Aftarair cgoling, water: was added 1o the e r

reaction solution, followed by washing with diethyl ether. A saturated
ageeoasamrroniumeshleride tselution ancechieroformiwerd added tdaher

agugous layer, and fhe miture yas,partigned The organic layer was dried
over annhydrous sodium suﬁate. er separation %y iltratioh, the solvent was

evaperatedwidesreduced Bpressuee desebtain 442-pyrdy)-dried over
4-dioxobutanoic acid methyl ester (3.44 g, 79%) as a solid. .
1FPRMRACONMPZL EDC I3 94 (3H L 75527550, MY, 764(#; 1/

76%%7§§¥J£h{“%§%183%%§§Qﬁe@0uﬁ&%& reduced pressure, to
obtain the title compound (0.344 g, 86%) as a solid.
'"H-NMR (400MHz, DMSO-de)3: 3.89(3H, s), 6.89(1H, d,
J=8.8Hz), 7.33-7.37(2H, m), 7.67-7.73(2H, m), 7.85-7.89(1lH,
m), 8.14(1H, d, J=2.4Hz), 8.44-8.46(1H, m), 13.06(1H, br).
MS (FAB)m/z: 297 (M+H)".

[0146]

[Reference Example 4] 1- (6-Methoxy-3-pyridazinyl) -5-
(2-pyridyl) -1H-pyrazole-3-carboxylic acid

[0147]

[Chemical Formula 16]

[0148]

Method (A)

1) 1-(6-Chloro-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazol
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8.72(1H, m). EI-MSm/z: 207(M"). [0152] 2)
1-(6-Chloro-3-pyridazinyl)-5-(2-pyridyl)-1H pyrazole-3-carboxylic acid methyl
ester A solution of 4-(2-pyridyl)-2, 4-dioxobutanoic acid methyl ester (4.143
g) of the above and 3-chloro-6- hydrazinopyridazine (2.891 g) in methanol
(100 mL) was heated to reflux for 109 hours. Concentrated hydrochloric acid
(2 mL) was added to the reaction solution and further heated to reflux for 6

hgg@&%@gf@ cogling, %t%%}yr%tggeafqueous sodium hydrogen carbonate

solution and ethyl acetate were added to the reaction solution, and the
mixturedwas partiticned;ditae drganic layeriwas Wastedwithnwatesandtion
saturated saline, and then dried over anhydrous sodium sulfate. After

s8paratibn By filtftion, the “siverRPRASEE orateduRGer redirdet prssiie,

tQ,pbtain ds £6:chiero-Bspyridazinyl)-5y(2: pyrdyl)- 16 pyrazale-3-cargoxylic
acid methyl ester (3.169 g, 50%) as a solid. 1H-NMR(400MHz, CDC13)5:
ATGO(BEY sYo7 2aAf7:128(THIr n®), P 24¢1Hasy 7.84(1H cdic =7B tEaHZ),

L R0, I )T B L SO0 S O,
1+(6: Methaxy-Bupyidazing)-be@-pyridy)-lik pyeazole 13-carboxylie @€ich i r
methyl ester Sodium methoxide (1.530 g) was added to a solution of
cooling, ethyl acetate and a saturated aqueous solution of
sodium hydrogen carbonate were added to a residue obtained
by evaporating the reaction solvent under reduced pressure,
and the resultant mixture was partitioned. The organic
layer was washed with saturated saline, and dried over
anhydrous magnesium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel
chromatography (ethyl acetate-hexane), to obtain 1-(6-
chloro-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid ethyl ester (1.50 g, 41%) as a solid.
'H-NMR (400MHz, CDCls)&: 1.44(3H, t, J=7.0Hz), 4.46(2H, q,
J=7.0Hz), 7.23(1H, s), 7.24-7.27(1H, m), 7.62-7.65(1H, m),
7.69(1H, 4, J=9.0Hz), 7.76-7.81(1H, m), 8.10(1H, d,
J=9.0Hz), 8.40(1H, d, J=4.6Hz).
LC-MSm/z: 330 (M+H)".

[0149]

2) 1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carboxylic acid methyl ester

A solution (3 mL) of 28% sodium methoxide in methanol
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1-(6-chloro-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid methyl
ester (2.981 g) of the above in methanol (190 mL) at room temperature, and
the resultant mixture was stirred for 19 hours. An aqueous 1 N hydrochloric
acid solution (19 mL) was added to the reaction solution, and methanol was
evaporated under reduced pressure. Water was added to the residue thus
obtained, and insoluble solids were filtered and dried, to obtain

L{Bsmethoxy-3:pyridazinyl)-5:(2;pyHdyl 25'—1.151‘{1@@8‘18'%%9&99%5{&%@5‘— (2-
methyl ester (2.571 g, 87%) as a solid. [0154] 4) Title compound An
agueods 1) Nisodiymehydroxide salutionl(1S mt) wast lagddedstosa mixed0 g)

solution of 1-(6-methoxy-3-pyridazinyl)-5- _
(2-pyHa§eh9 By raZoBE3Latsoxylicadid mefif ettt 228 g) 0 thBabdte
inmethanel(30-mL) and, fetrahydrofurans(30 mk) at rgom terperature, angh

the resultant mixture was stirred for 2.5 hours. An aqueous 1 N hydrochloric
aeickselttion(d5amEpandat mixedrseivent of letloroforrh-methiamol{(10rHgen
were added to the reaction solution under ice coolin d the mixture was
SRR D1 THE RS 1aer wae ChiGT oS Ay oL SSdtir St
Afftex separatiom by diltratien,isepropyd @therwas addeck fo anesidiee obtained
by evaporating the solvent under reduced pressure, and thus precipitatant

wiaisiitered e dttainithritfslcompPourer@aa2 ¢, Wrve%) rashied over
anhydrous magnesium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel
chromatography (ethyl acetate-hexane), to obtain 1-(6-
methoxy-3-pyridazinyl) -5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid methyl ester (480 mg, 34%) as a solid.
'H-NMR (400MHz, CDCls3)&: 3.99(3H, s), 4.10(3H, s), 7.15(1H,
d, J=9.3Hz), 7.21-7.23(1H, m), 7.24(1H, s), 7.58-7.61(1H,
m), 7.73-7.78(1H, m), 7.93(1H, d, J=9.3Hz), 8.40-8.41(1H,
m) .
LC-MSm/z: 312 (M+H)".
[0150]
3) Title compound
An aqueous solution of 1 N sodium hydroxide (3 mL) was
added to a solution of 1-(6-methoxy-3-pyridazinyl)-5-(2-
pyridyl) -1H-pyrazole-3-carboxylic acid methyl ester (475
mg) of the above in ethanol (10 mL) and tetrahydrofuran (10
mL), and the resultant mixture was stirred for 20 hours at

room temperature. An aqueous solution (3 mL) of 1 N
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[Reference Example 5] 1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrrol-2-yl)pyrazole-3-carboxylic acid [0156] [Chemical Formula 17] NH N,
CO2H N MPO N [0157] Diethyl oxalate (3.10 mL) and 1-[1-(phenylsulfonyl)
1H-pyrrol-2-yl]-1-ethanone (2.49 g) were added to a solution of sodium
ethoxide (1.63 g) in ethanol (20 mL) under ice cooling, and the resultant
mixture was stirred for 5 hours at room temperature. To this reaction

splution. . 3-hydrazine:2-methoxypyyidipe ydrochlorids (2.54 g) of Reference
Example 1 and ethanol (20 mL) were added, and the mixture was heated to
reftux fordid.bdhoursdAfter airigoaoling wethyhacetate andda saturatedcaqueous

solution of sodium hydrogen carbonate were added to a residue obtained by

eVapSFdting the febtioh SoWaHGHdE retitidet prédsursd5Hd the Mikture

was-parfigened: Theaquequs layer was-92 further %@%@@%‘NE'& ethyfl e
acetate. The organic layers were combined and dried over anhydrous
soditan sulfatec After sepaiatibrr by filteatior 2o residag wbtainedsyt fate.

eyaparating (he solvent under reduced pressure was purified by siica gel
column chr ma?ographyy(e 3}1 acetate-hexane), to obtain P

1(6amethoxyr3pyidy)sadipheaylsutfony)tHd- tit1le compound (300
pyrrol-2-yl]pyrazole-3-carboxylic acid ethyl ester (3.28 g,
mg, 66%) as a solid.
'H-NMR (400MHz, DMSO-d¢)&: 4.04(3H, s), 7.32-7.35(1H, m),
7.41(1H, s), 7.49(1H, d, J=9.3Hz), 7.80-7.82(1H, m), 7.87-
7.91(1H, m), 7.99(1H, d, J=9.3Hz), 8.35-8.36(1lH, m).
LC-MSm/z: 298 (M+H)".

[0151]

Method (B)

1) 4-(2-Pyridyl)-2, 4-dioxobutanoic acid methyl ester

Under an argon atmosphere, a solution of 2-
acetylpyridine (2.56 g) in methanol (26 mL) was added to a
solution of dimethyl oxalate (5.00 g) and sodium methoxide
(2.29 g) in methanol (26 mL) at room temperature, and the
resultant mixture was stirred for 15 minutes, and then
stirred at 60°C for 45 minutes. After air cooling, water
was added to the reaction solution, followed by washing
with diethyl ether. A saturated aqueous ammonium chloride
solution and chloroform were added to the aqueous layer,
and the mixture was partitioned. The organic layer was
dried over anhydrous sodium sulfate. After separation by

filtration, the solvent was evaporated under reduced
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72%) as an oily product. To a solution of this ethyl ester product (3.28 g) in
ethanol (22 mL), an aqueous 1 N sodium hydroxide solution (22 mL) was
added, and the mixture was stirred for 2 days at room temperature. An
agueous 1 N hydrochloric acid solution was added to the reaction solution,
and the precipitated solid was filtered, to obtain the title compound (1.40 g,
68%) as a solid. 1H-NMR(400MHz, DMSO-d6)5: 3.94(3H, s), 5.49-5.51(1H,

M) 2:38:0.00(LH,,m),,6,875. g?iz%!;h Z))ylﬁ) 98(1H, od. 41788 0i3k12) aciq

7.08(1H, s), 7.80(1H, dd, J= 8 8.25(1H, dd, J=2.7, 0.5Hz),
1439(¢H, ebftsarESIE-l\ASrm’z 285(M+Hl)'a [8258} [Reference Example 6]

1 6- Methox -3-pyridyl (2 pyrazmyl 1H p razole 3- carboxyllc acid [0159]
eW%éﬁlQ fdra P e NAIRE ' N'oN Megef [0160] ithium

brﬁ.(%'mthylsglyl)amlggiaﬂeg MfﬁOlH{[’Qn i, ﬁ@trghymﬂr,anml,l @ mly) was
added to a solution of 1-(2- pyrazinyl)-1-ethanone (1.22 g) in tetrahydrofuran
(B0 ML)l Einder cooling to -78C, and the resultant mixture was

EI-MSm/z: 207 (M) .

[0152]

2) 1-(6-Chloro-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carboxylic acid methyl ester

A solution of 4-(2-pyridyl)-2, 4-dioxobutanoic acid
methyl ester (4.143 g) of the above and 3-chloro-6-
hydrazinopyridazine (2.891 g) in methanol (100 mL) was
heated to reflux for 109 hours. Concentrated hydrochloric
acid (2 mL) was added to the reaction solution and further
heated to reflux for 6 hours. After air cooling, a
saturated aqueous sodium hydrogen carbonate solution and
ethyl acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was washed with
water and saturated saline, and then dried over anhydrous
sodium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, to obtain 1-
(6-chloro-3-pyridazinyl) -5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid methyl ester (3.169 g, 50%) as a solid.
'H-NMR (400MHz, CDCls)&: 4.00(3H, s), 7.24-7.28(1H, m),
7.24(1H, s), 7.64(1H, dt, J=7.8, 1.2Hz), 7.70(1lH, d,
J=9.0Hz), 7.79(1H, td, J=7.8, 1.7Hz), 8.09(1H, d, J=9.0Hz),

8.38-8.41(1H, m).
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stirred for 55 minutes. Diethyl oxalate (2.05 mL) was added thereto, and the
mixture was slowly returned to room temperature, and stirred for 6.5 hours.
An aqueous 1 N hydrochloric acid solution (11 mL), water and diethyl ether
were added to the reaction solution, and the mixture was partitioned. Then,
sodium chloride was added to the aqueous layer to be saturated, and then
ethyl acetate was added for extraction. The organic layers were combined,
aggllthgsgg}\éentﬂ%ﬁygg)orated under reduced pressure, to obtain a crude
product of 4-(2-pyrazinyl)-2, 4- dioxobutanoic acid ethyl ester (1.83 g, 82%)
as a solid1%6 a suspension of this crude product (1.58 g) in ethanol (20 mL),
a solution formed from a suspension of 5- hydrazino-2- methoxm¥rld|ne

hydrochibride (136 §) oF ReferéndE EXEMpIL T in 6iHarot
conditioged with triethy)aming (1.9 mLyrwasadded, and the mixture was

heated to reflux for 19 hours. Acetic acid (5 mL) was 94 further added to the
reactior¥ sglutiormanidothedmnixtreow@asy heatetd trirftuxtfora .5 obysiAftep air

cgol (0 ), Tglr gt%g/a&%o%?l%at éatgd (azqueous H(ym?ﬂ of sgglzuT hyéjrogen

carb e were ad ¢ reaction solutl the " mixture was

partitionegh Theserganic tayer \@@&Q%@Wl a@hydwtaa@owavéulmte.
After separation by filtration, a residue obtained by evaporating the solvent

UREERPERIced HPesslrevas JRifietBy Siicargel coldmAiehrofTatoErashy
(Gthyl acetate-hexane), to qhtain 1-(6-methoxy:3-pyridyl); . |

5-(2-pyrazinyl)-1H- pyrazole -3- carboxyllc acid ethyl ester (1 05 g, 45%) as a
soldirbelalsalution of dhiscabtained (19 mlL) was added to the
reaction solution, and methanol was evaporated under
reduced pressure. Water was added to the residue thus
obtained, and insoluble solids were filtered and dried, to
obtain 1-(6-methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carboxylic acid methyl ester (2.571 g, 87%) as a
solid.
[0154]
4) Title compound
An aqueous 1 N sodium hydroxide solution (15 mL) was
added to a mixed solution of 1-(6-methoxy-3-pyridazinyl)-5-
(2-pyridyl) -1H-pyrazole-3-carboxylic acid methyl ester
(2.20 g) of the above in methanol (30 mL) and
tetrahydrofuran (30 mL) at room temperature, and the
resultant mixture was stirred for 2.5 hours. An aqueous 1
N hydrochloric acid solution (15 mL) and a mixed solvent of

chloroform-methanol (10:1) were added to the reaction

solution under ice cooling, and the mixture was partitioned.
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1H-pyrazole-3-carboxylic acid ethyl ester product (1.05 g) in ethanol (30 mL),
an aqueous 1 N sodium hydroxide solution (10.0 mL) was added, and the
mixture was stirred for 16 hours at room temperature. An aqueous 1 N
hydrochloric acid solution (15 mL), water and ethyl acetate were added to
the reaction solution, and the mixture was partitioned. The organic layer was
dried over anhydrous magnesium sulfate. After separation by filtration, the
salyent was,evanaraled ynden jqduced pressig.io,abtain & giude praduct
of the title compound (0.883 g, 92%) as a solid. This product was supplied to
thef subsequenta reactian/withbut beinghputied. {03 61] dReference Example
]E5 Hydrazino-2-methylpyridine [0162] [Chemical Formula 19] 95 N~NHNH2
N“f0153] B} (B MetRypyRiaih-3%Ijc4tBants Sef tetEbif Vester THiétfylamine
(23.9nL) dipbenylphospharylazide (35.6 Juk) and:tertshbutanol 3.9, L)
were added to a suspension of 6- methylnlcotlnlc acid (21.58 g) in 1,
4cdibrane {BO0 til) eat voonrtempdratdre, andithedresultant mixture was
heated at %féjx for 18 hours. After air cooling, the reaction solvent was
evaporated under reduced pressure, chloroform and water were added to
the residuethusnce Example 5] 1- (6-Methoxy-3-pyridyl)-5- (1H-

pyrrol-2-yl)pyrazole-3-carboxylic acid

[0156]
[Chemical Formula 17]
74 H

—

pr
/ GOQH

T N

.
MeD N

[0157]

Diethyl oxalate (3.10 mL) and 1-[1-(phenylsulfonyl)-
lH-pyrrol-2-yl]-1l-ethanone (2.49 g) were added to a
solution of sodium ethoxide (1.63 g) in ethanol (20 mL)
under ice cooling, and the resultant mixture was stirred
for 5 hours at room temperature. To this reaction solution,
5-hydrazino-2-methoxypyridine hydrochloride (2.52 g) of
Reference Example 1 and ethanol (20 mL) were added, and the
mixture was heated to reflux for 14.5 hours. After air
cooling, ethyl acetate and a saturated aqueous solution of
sodium hydrogen carbonate were added to a residue obtained
by evaporating the reaction solvent under reduced pressure,

and the mixture was partitioned. The aqueous layer was
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obtained, and the mixture was partitioned. The organic layer was washed
with saturated saline, and dried over anhydrous sodium sulfate. After
separation by filtration, the solvent was evaporated under reduced pressure,
and the residue thus obtained was purified by silica gel column
chromatography (chloroform-ethyl acetate), to obtain (6-
methylpyridin-3-yl)carbamic acid tert-butyl ester (28.7 g, 88%) as a solid.

1%@%‘8@%@!\4@5@%%%%1 L,oA(AH,. 3, 2:42(3H. ), 6.52(1Hh ), £.09(1H,

d, J=8.6Hz), 7.86(1H, br), 8.29(1H, d, J=2.7Hz). El- MSm/z 208(M) [0164]
2916’11& conrqmwdj @odcdmttatewhyedromdﬁ}lo,m:tramd (A 00imh) svastslowly 96

added to (6-methylpyridin-3- yl)carbamlc acid tert-butyl ester (28.7 g) at OC,
andthe reSHRARCHtuRY wiak! Shitet¥or 30 mirutes SwWiilemifitalning the

internal femperatuee obthe-reactionesolytion at 9 19,263 rsoltionaf sediun

nitrite (10.51 g) in water (38 mL) was added dropwise over 30 minutes, and
they neixture vass dticed ufor 18 renatess Thid keactionysolatief avas addede)

d ro w e to aso!gfnrrln %tlr:,gél)3§g°|§1r|lg djhyc%raﬁ (](O%teaé? ncen&1 ;ﬁg

OI’IC acid s’ while mai e inter

t@pp@@ueepimg]m@m solitipat,0 te %l@%ﬂlmthﬁsw&tux@ Was g,
stirred for 1 hour. While maintaining the internal temperature of the reaction
soRitibredt Gfo 2OEY anraquedus sdritipnS@bption of this ethyl ester

product (3.28 g) in ethanol (22 mL), an aqueous 1 N sodium
hydroxide solution (22 mL) was added, and the mixture was
stirred for 2 days at room temperature. An aqueous 1 N
hydrochloric acid solution was added to the reaction
solution, and the precipitated solid was filtered, to
obtain the title compound (1.40 g, 68%) as a solid.
'H-NMR (400MHz, DMSO-d¢)&: 3.94(3H, s), 5.49-5.51(1H, m),
5.98-6.00(1H, m), 6.87-6.89(1H, m), 6.98(1H, dd, J=8.8,
0.5Hz), 7.08(1H, s), 7.80(1H, dd, J=8.8, 2.7Hz), 8.25(1lH
dd, J=2.7, 0.5Hz), 11.39(1H, br s).
ESI-MSm/z: 285 (M+H)".

[0158]

[Reference Example 6] 1-(6-Methoxy-3-pyridyl)-5-(2-
pyrazinyl) -1H-pyrazole-3-carboxylic acid

[0159]

[Chemical Formula 18]
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mL) of 6 N sodium hydroxide and a mixed solvent of chloroform-methanol
(10:1) were added to the reaction solution, and the mixture was partitioned.
The insoluble suspended matter in the organic layer was separated by
filtration using Celite, and then the solvent of the filtrate was washed with
water. The agueous layer was extracted with a mixed solvent of
chloroform-methanol (10:1), and the organic layers were combined and
washe va saturated saline. Then, the organic layer was dried over
anhydr@us sipdium sulfate. After separation by filtration, the solvent was
evaporat duced pressure, to obtain the title compound (7.66 g,
45%) as a solid. 1 RAOOMHz, DMSO-d6)5: 2.29(3H, s), 3.97(2H, br),
, 6/94(1H, d, J=8.3Hz), 7.05(1H, dd, J=3.0, 8.3Hz), 7.98(1H,

MI/ -pyrazinyl)-1-(6 methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid
[Chemical Formula 20] N rLL\'DA N /002 N PN [0167]
[0160]

—_

Lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 11.0 mL) was added to a solution of 1-(2-
pyrazinyl)-1l-ethanone (1.22 g) in tetrahydrofuran (10 mL)
under cooling to -78°C, and the resultant mixture was
stirred for 55 minutes. Diethyl oxalate (2.05 mL) was
added thereto, and the mixture was slowly returned to room
temperature, and stirred for 6.5 hours. An aqueous 1 N
hydrochloric acid solution (11 mL), water and diethyl ether
were added to the reaction solution, and the mixture was
partitioned. Then, sodium chloride was added to the
aqueous layer to be saturated, and then ethyl acetate was
added for extraction. The organic layers were combined,
and the solvent was evaporated under reduced pressure, to
obtain a crude product of 4-(2-pyrazinyl)-2, 4-
dioxobutanoic acid ethyl ester (1.83 g, 82%) as a solid.
To a suspension of this crude product (1.58 g) in ethanol
(20 mL), a solution formed from a suspension of 5-
hydrazino-2-methoxypyridine hydrochloride (1.50 g) of
Reference Example 1 in ethanol (80 mL) conditioned with
triethylamine (1.9 mL), was added, and the mixture was

heated to reflux for 19 hours. Acetic acid (5 mL) was
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1) 5-Methylpyrazine-2-carboxylic acid N-methoxy-N- methylamide
Triethylamine (28.9 mL) was added to a solution of 5-
methylpyrazine-2-carboxylic acid (13.0 g), 3-(3-
dimethylaminopropyl)-1-ethylcarbodiimide hydrochloride (19.8 g),
1-hydroxybenzotriazole (14.0 g), and N, 0- dimethylhydroxyamine
hydrochloride (10.1 g) in N, N- dimethylformamide (130 mL) at room

temperature, andthe, regultant mixtyre was stirred far 63 pours, \Water.and
ethyl acetate were added to the reaction solution, and the mixture was
paditioned: I he=diganic tayer Wwasiayied overtanhydrouscsdding satfatel
After separation by filtration, a residue obtained by evaporating the solvent

URGEF Peducetf'o8 prassurias PitfEe by Sitith'gdl cotumnchIBmatgrashy

(hexans:sthy| peetatehdo0htgin hamethylpyragzings 2, caoxylic acid e
N-methoxy-N-methylamide (12.3 g, 72%) as an oily product.
L KR (A 0GMHze CDC18Y5:2.63([3H, o) S4L@H,a)e8. 7HSHIrs g 8. 46EH,

S\ BERANS) FABMOWE 1020 01001 20 o o e acion,

Alpyrazin thanone Under an‘argon atmo

methylithium @102.M sejution podiethyl ethes 72 6vek):Wasadded duced
dropwise to a solution of 5-methylpyrazine-2-carboxylic acid N-methoxy-N-

NRtR§RIAIEe @2, 2T irf ieFaitraidrafy 183ImEY bYeR 200 AfiRateSuRasy
C?S'&%%EO a(8G,pnd/ihe resyltant mxture ,was stired Spr 130 minutes, Water
and ethyl acetate were
5-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid ethyl ester
(1.05 g, 45%) as a solid. To a solution of this obtained
lH-pyrazole-3-carboxylic acid ethyl ester product (1.05 g)
in ethanol (30 mL), an aqueous 1 N sodium hydroxide
solution (10.0 mL) was added, and the mixture was stirred
for 16 hours at room temperature. An aqueous 1 N
hydrochloric acid solution (15 mL), water and ethyl acetate
were added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
magnesium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, to obtain a
crude product of the title compound (0.883 g, 92%) as a
solid. This product was supplied to the subsequent
reaction without being purified.

[0161]

[Reference Example 7] 5-Hydrazino-2-methylpyridine

[0162]

[Chemical Formula 19]
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added to the reaction solution at 0C, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain 1-(5-methylpyrazin-2-yl)-1- ethanone (7.90 g,
86%) as a sgi H-NMR(400MHz, CDC13)5: 2.66(3H, s), 2.70(3H, s),

8.5Qf{1F® AE(1H, d, J=1.5Hz). ESI-MSm/z: 137(M+H)'. [0169] 3)
4-(5HMethlylpyrazin-2-yl)-2, 4-dioxobutanoic acid 99 ethyl ester Under an
afgonldtmosphere, lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahyc{tr wran, 63.7 mL) was added dropwise to a solution of
1-(5-methylpyrazin-2-yl)-1-ethanone (7.89 g) in tetrahydrofuran (118 mL)
over 201minutesamndercpolingrio3-18C cant dhe cesulianttapduteawas stirred

for 30 minutes. Diethyl oxalate (11.8 mL) was added dropwise to the
réadtfon solution, and stirred for 10 minutes at -78C, for 30 minutes at 0C,

and agaip;for 1.3 hours. atreon femperatyre. W/atelapd disthylether were,

added to the reaction solution, and the mixture was partitioned. A saturated
agueoasdotstion-bhiammaoniusl chloride wascaddetk do tthe agueausiayen

and the aqueaous, layer was extracted with chloroform. The aqueous | r
X 91 5 %ane gg@med

was furfier StrALTEd Wit chiordform, and tHe ofgariic Tayerdtwére dom
aﬁﬂ) at room temperature, and the resultant mixture was
heated to reflux for 18 hours. After air cooling, the
reaction solvent was evaporated under reduced pressure,
chloroform and water were added to the residue thus
obtained, and the mixture was partitioned. The organic
layer was washed with saturated saline, and dried over
anhydrous sodium sulfate. After separation by filtration,
the solvent was evaporated under reduced pressure, and the
residue thus obtained was purified by silica gel column
chromatography (chloroform-ethyl acetate), to obtain (6-
methylpyridin-3-yl)carbamic acid tert-butyl ester (28.7 g,
88%) as a solid.
'H-NMR (400MHz, CDCls)&: 1.54(9H, s), 2.49(3H, s), 6.52(1H,
br), 7.09(1H, d, J=8.6Hz), 7.86(lH, br), 8.29(1H, d,
J=2.7Hz) .
EI-MSm/z: 208 (M)".
[0164]
2) Title compound

Concentrated hydrochloric acid (100 mL) was slowly
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dried over anhydrous sodium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, to obtain
4-(5-methylpyrazin-2-yl)-2, 4- dioxobutanoic acid ethyl ester (4.92 g, 36%) as
a solid. 1H-NMR(400MHz, CDC13)5: 1.39-1.43(3H, m), 2.69(3H, s),
4.38-4.43(2H, m), 7.60(1H, s), 8.55(1H, m), 9.21(1H, d, J=1.2Hz).
FAB-MSm/z: 237(M+H)". [0170] 4)

S{3Methyl-2-pyrazinyl):1;(6-methyl-3 pyridvl)-1H pyrazale: 3-carbaxylic acid
ethyl ester 100 A solution of 4-(5-methylpyrazin-2-yl)-2, 4- dioxobutanoic
acitkethyl 28ter (4)5k¢g) and, 5hydraziaoz2smethylpyridiney@3w g3 of
Reference Example 7 in ethanol (90 mL) was heated to reflux for 80

mihutes’ Antthen” aB&tit Heft (5. 48'ME) Was ddded b9 the! feddtior S6ittion,

which wias-furthes heated 1@ feflux forskn hours, Edrthepmoses cogcentrated
hydrochloric acid (3 mL) was added to the reaction solution, and the mixture

waslhvgdted ¢ refudd for nhoud. ftelldir edoling 1satupated sodium hydregen

caroloof)ndatgl and chloroform \g/ re added to the re ction.sqclution and the
adde TYOPWLSE OV minutes, and the mixture, was stirred
mixture was Baﬁﬁlone(f The organlcﬂayer was dried over anhy&rous sodium

subate; sAfien separatiomby: filteation, enresidue obtained bys@vaperating the
solvent under reduced pressure was purified by silica gel column

chfomatography facétoretbldene) i Teptairs i hydrate (108.7 g) in
Sosmethyl2-py f%%’aéé%-éﬁﬁ%mecthx'ﬁzpy( dyl:1h- pyrazale-3:earhoxylic acid
ethyl ester (1.72 g, 28%) as a
while maintaining the internal temperature of the reaction
solution at 0 to 5°C, and then the mixture was stirred for
1 hour. While maintaining the internal temperature of the
reaction solution at 0 to 10°C, an aqueous solution (700
mL) of 6 N sodium hydroxide and a mixed solvent of
chloroform-methanol (10:1) were added to the reaction
solution, and the mixture was partitioned. The insoluble
suspended matter in the organic layer was separated by
filtration using Celite, and then the solvent of the
filtrate was washed with water. The aqueous layer was
extracted with a mixed solvent of chloroform-methanol
(10:1), and the organic layers were combined and washed
with saturated saline. Then, the organic layer was dried
over anhydrous sodium sulfate. After separation by
filtration, the solvent was evaporated under reduced
pressure, to obtain the title compound (7.66 g, 45%) as a
solid.

'H-NMR (400MHz, DMSO-d¢)d: 2.29(3H, s), 3.97(2H, br),
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solid. 1H-NMR(400MHz, CDC13)5: 1.44(3H, t, J=7.1Hz), 2.58(3H, s),
2.62(3H, s), 4.48(2H, q, J=7.1Hz), 7.25(1H, d, J=8.3Hz), 7.34(1H, s),
7.73(1H, dd, J=8.3, 2.7Hz), 8.34(1H, m), 8.40- 8.41(1H, m), 8.59(1H, d,
J=1.5Hz). FAB-MSm/z: 324(M+H)". [0171] 5) Title compound A solution of
lithium hydroxide monohydrate (0.244 g) in water (17 mL) was added to a
suspension of 5-(5-methyl- 101
2epyraginy))-1:(6-methyl-3rgyridy))-1Hrpyrazole-3- carbgxylig.acid ethyl ester
(1.71 g) in'tetrahydrofuran (34 mL) at room temperature, and the resuftant
niixtie was stgrediford,007rinGtes) An aqueous 1 N hydrochloric acid
solution (5.82 mL) was added to the reaction solution, the reaction solution
V\Fasslﬁéﬁﬁﬁl?z:edl, hd'tHEh water (250 mL) was added. The precipitated solid
was filtereds; @nd thus  the title compound (1.15 g, 74%) was obtained as a
solid. 1H-NMR(400MHz, DMSO-d6)5: 2.50-2.53(6H, m), 7.35(1H, d,
J=8.3HzR < 48EIH emh <27 €HS td, J=8(3, DleiHy) | 8 BT kR zrv) y8 U2{1Hod,

J=2.4Hz7), 8.87(1H 13.14(1H, br s). FAB-MSm/z:.296(M+H)'. [0172
[F@S]ﬁj @—?—Ep)é(rn%glgfa]—é%_ rf‘hzcr)f%—pglﬁag? Pfr{%é_lc agjl-lci )-1 ]

erence ethoxy-2-
methyl-Bepwidyl)-1H-pyrazole-3-carboxylic acid [0173] [Chemical Formula
21] MeO

Chemical Formula 20]

[
’Jﬂ
«
R
N 0, H
[ N
L
I
[0167]
1) 5-Methylpyrazine-2-carboxylic acid N-methoxy-N-
methylamide
Triethylamine (28.9 mL) was added to a solution of 5-
methylpyrazine-2-carboxylic acid (13.0 g), 3-(3-
dimethylaminopropyl) -l-ethylcarbodiimide hydrochloride
(19.8 g), l-hydroxybenzotriazole (14.0 g), and N, O-
dimethylhydroxyamine hydrochloride (10.1 g) in N, N-
dimethylformamide (130 mL) at room temperature, and the
resultant mixture was stirred for 63 hours. Water and
ethyl acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over

anhydrous sodium sulfate. After separation by filtration,

a residue obtained by evaporating the solvent under reduced
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NI N N-N/002H [0174] 1) 5-Methoxypyridine-2-carboxylic acid
N-methoxy-N- methylamide Under an argon atmosphere, a solution of
5-hydroxy-2- methylpyridine (30.0 g) in dimethylsulfoxide (200 mL) 102
cooled to OC was added dropwise to a suspension of sodium hydride (55%
in oil, 12.6 g) in dimethylsulfoxide (100 mL) over 20 minutes, and then the
resultant mixture was stirred for 35 minutes. At the same temperature,

ctoyllogide, (18,9 ml)was gdded dropwiss ta the reaction, salutiop guer

15 minutes, and the mixture was stirred for 2 hours at room temperature:
Watex and-diethyl etherwese addeddotthénreactiorhsalutionzand-the mixture
was partitioned. The organic layer was dried over anhydrous sodium sulfate.
AT Repatation By diltfatisr 1R&Ysovartwis BUhpordted: tnder féddcéd 2"
pgqqﬁyrgr@gqCSC-r_nethoxy-Z-methylpyridine (18.7 g) was obtained. To a
solution of this crude product (18.7 g) in pyridine (187 mL), selenium dioxide
(3B YR (WASMdded BAd the: mixtare Was leated tolreHtx for 623h3drs3 After
air coaling, water and chlgroform were added to the reaction solution, and
thd miétugé \(I\}Z.Eé pf?t?tftiO%’(%déJ @ﬁgg organic layer was dried over anhydrous
sedipmsujfate. 1 Aftenseparation by filtration, the solvent was evaporated
under reduced pressure, and 5-methoxypyridine-2-carboxylic acid (19.1 g)
was obtdinéd. ) To a suspension of the crude

2) 1-(5-Methylpyrazin-2-yl)-1l-ethanone

Under an argon atmosphere, methyllithium (a 1.02 M
solution in diethyl ether, 72.6 mL) was added dropwise to a
solution of 5-methylpyrazine-2-carboxylic acid N-methoxy-N-
methylamide (12.2 g) in tetrahydrofuran (183 mL) over 20
minutes under cooling to -78°C, and the resultant mixture
was stirred for 130 minutes. Water and ethyl acetate were
added to the reaction solution at 0°C, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain 1-(5-methylpyrazin-2-yl)-1-
ethanone (7.90 g, 86%) as a solid.
'H-NMR (400MHz, CDCls)&: 2.66(3H, s), 2.70(3H, s), 8.50(1H,
m), 9.11(1H, d, J=1.5Hz).
ESI-MSm/z: 137 (M+H)".

[0169]

3) 4-(5-Methylpyrazin-2-yl)-2, 4-dioxobutanoic acid
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product thus obtained (19.1 g), N, 0-dimethylhydroxyamine hydrochloride
(16.3 g), 3-(3-dimethylaminopropyl)-1-ethyl- carbodiimide hydrochloride (32.1
g) and 1- hydroxybenzotriazole (22.6 g) in dichloromethane (250 mL),
triethylamine (46.6 mL) was added at OC, and the mixture was stirred for 30
minutes, and then stirred for 14 hours at room temperature. Water and
chloroform were added to 103 the reaction solution, and the mixture was
pggﬁ'&ppe@st‘gge organic layer was dried over anhydrous sodium sulfate.
After'separation by filtration, a residue obtained by evaporating the solvent
under reddeed pressuyrerwaspusifiedr by silicangelcolumn chromatography
(ethyl acetate- chloroform), to obtain 5-methoxypyridine-2-carboxylic acid

NerfethoxRERethyraptite 1553 §7 5198) As & 'dify prodtit.

LHNMR(A0OMHEZ, CDE13)6::3.44(3H, $43:69-3-843H M0 3:943H:S)on
7.24-7.28(1H, m), 7.75(1H, d, J=8.5Hz), 8.30(1H, d, J=2.9Hz). FAB-MSm/z:

197 (M=+D - mfodlys) r2)r 24 Srmethoypyridirh2nd ¢ -ethafbne) in
1-(5-Metho ridin-2-yl)-1-ethanone (5,41 g, 46%) was obtained as an oily
t%&r&%oﬁ%cgyuran Xe%‘l%dn ?Rﬁe einut ndo dllrsl%gto

VeYX S u r £
proau same a tﬁat of rence IS—_“xampﬁe 8-(2), u

Sapethoxypyridiae 2= GarbexylicasichiNanethoxy-N-rnethyl @migle (15n36)s .
and methyllithium (a 0.98 M solution in diethyl ether, 87.5 mL) under an
aRj&r+ arthospReérs: L H-NMR (BOOMHZE CBEaSB)5r2169(3H, 5%, 3.98(3H, s),

75@3&%&oﬂds%i%{&é%gHé%§19§@J%6$‘¥§%5TB)m§é%%%§’Qt -78°C, for
30 minutes at 0°C, and again for 1.5 hours at room
temperature. Water and diethyl ether were added to the
reaction solution, and the mixture was partitioned. A
saturated aqueous solution of ammonium chloride was added
to the aqueous layer, and the aqueous layer was extracted
with chloroform. The aqueous layer was further extracted
with chloroform, and the organic layers were combined and
dried over anhydrous sodium sulfate. After separation by
filtration, the solvent was evaporated under reduced
pressure, to obtain 4-(5-methylpyrazin-2-yl)-2, 4-
dioxobutanoic acid ethyl ester (4.92 g, 36%) as a solid.
'H-NMR (400MHz, CDCl3)&: 1.39-1.43(3H, m), 2.69(3H, s),
4.38-4.43(2H, m), 7.60(1H, s), 8.55(1H, m), 9.21(1H, d,
J=1.2Hz) .
FAB-MSm/z: 237 (M+H)".
[0170]
4) 5-(5-Methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-

pyrazole-3-carboxylic acid ethyl ester
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J=2.9Hz). FAB-MSm/z: 152(M+H)". [0176] 3) 4-(5-Methoxy-2-pyridyl)-2,
4-dioxobutanoic acid ethyl ester Under an argon atmosphere, diethyl oxalate
(9.70 mL) 104 was added to a solution of sodium ethoxide (4.86 g) in
ethanol (54 mL) at room temperature, and then a solution of
1-(5-methoxypyridin-2-yl)-1-ethanone (5.40 g) in ethanol (54 mL) was added
dropwise to the reaction solution. After stirring the mixture at room

temperaturs for. 14Q mipuges, s water,and diethy), e %FlVYQrf, agded to the

reaction solution, and the mixture was partitioned. A saturated aqueous
sdlutioraftammaniami chletidelwas asded4oiheaquecuss Sojuticry, iand-the
agueous layer was extracted with _chloroform. The organic layer was dried

oV&r BKAGArotS S0 ditm Sulfate CArEF Ep&ration By filtrtioh, the SSoIGaft

waseyanoraied Hoder reduced peSsUFe -aRa 4qt3r Pethoxys&-myridyl)-2,
4-dioxobutanoic acid ethyl ester (5.10 g, 57%) was obtained as a solid.

1H-RMR (400MHEZ; CDC13)5:we 89a48(BH omy h8. 96¢3EIT spn 4RA- U4 2(2H,
TG R 20T O ), 5 sk, D350
Se(orMethaxy-2; pyridyt)-2 {Bamethyl 3rpyrdyb-Lit pyrazole 8-gasbaxysc acid
ethyl ester A solution of 4-(5-methoxy-2-pyridyl)-2, 4-
added to the reaction solution, and the mixture was heated
to reflux for 1 hour. After air cooling, saturated sodium
hydrogen carbonate and chloroform were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (acetone-toluene), to
obtain 5-(5-methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.72 g, 28%) as a
solid.
'H-NMR (400MHz, CDCls)&: 1.44(3H, t, J=7.1Hz), 2.58(3H, s),
2.62(3H, s), 4.48(2H, g, J=7.1Hz), 7.25(1H, d, J=8.3Hz),
7.34(1H, s), 7.73(1H, dd, J=8.3, 2.7Hz), 8.34(1H, m), 8.40-
8.41(1H, m), 8.59(1H, d, J=1.5Hz).
FAB-MSm/z: 324 (M+H)".

[0171]

5) Title compound

A solution of lithium hydroxide monohydrate (0.244 qg)

in water (17 mL) was added to a suspension of 5-(5-methyl-
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dioxobutanoic acid ethyl ester (4.79 g) and 5-hydrazino-2- methylpyridine
(2.35 g) of Reference Example 7 in ethanol (96 mL) was heated to reflux for
1 hour, and then acetic acid (5.47 mL) was added to the reaction solution,
which was further heated to reflux for 63 hours. After air 105 cooling, a
saturated aqueous solution of sodium hydrogen carbonate and chloroform
were added to the reaction solution, and the mixture was partitioned. The
osaanie. vy yas,drjed gves ahydigus sodium sulfgte, Affer- separation by
filtration, a residue obtained by evaporating the solvent under reduced
pressure was parified dyhsilica sgelcolamnichyomatogeapfayhydrofuran (34
(acetone-toluene), to obtain 5- _
(Bethoxy 2Py AN A= f6-1iéthy RESpyrity)E EiSpyra2 bl Edsosyie acid
ethyl ester @49 9@@%%ll@%@ss.mi%nlléléﬂy%@opw_'ﬁyg%%%ic acid
1.41-1.44(3H, m), 2.59(3H, s), 3.86(3H, s), 4.43-4.48(2H, m), 7.16-7.34(4H,
P YUri-on 7881 2m) 8. 1O{$ He 19 2t8H £)) 8. 38FlH, ipr =R 4Kz} on, the
FAB-MSm/z: 339(M+H)'. [0178] 5) Title compound The title compaound
(G570 T e Bt A8 S By e S RtG B thaey ™
Reference-Bxample 4pr'\4@mﬂd:@)sﬁ4)sb|$m was filtered, and thus
5-(5-methoxy-2-pyridyl)-1-(6-methyl- 3-pyridyl)-1H-pyrazole-3-carboxylic acid
etiift estérl@.48MgR UM NMRIZ00MHZ DMST-d8)532 B3{3FIS s}, 384{3H,
m), 7,23(1b ), 7344, 4=8.5H7). 7.45:74B(1K, m), 7,63; Z,6742H, m),
8.16(1H. d. J=3 3H7), 8.37(1H. d, 9=2.7HZ),

J=8.3Hz), 7.48(1H, m), 7.72(1H, dd, J=8.3, 2.4Hz), 8.39(1H,

m), 8.42(1H, d, J=2.4Hz), 8.87(1lH, s), 13.14(1H, br s).
FAB-MSm/z: 296 (M+H)".

[0172]

[Reference Example 9] 5-(5-Methoxy-2-pyridyl)-1-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid

[0173]

[Chemical Formula 21]

[0174]

1) 5-Methoxypyridine-2-carboxylic acid N-methoxy-N-
methylamide
Under an argon atmosphere, a solution of 5-hydroxy-2-

methylpyridine (30.0 g) in dimethylsulfoxide (200 mL)
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13.03(1H, br s). FAB-MSm/z: 311(M+H)'. [0179] [Reference Example 10]
1-(6-Methoxy-3-pyridazinyl)-5 106 (1H-pyrrol-2-yl)-1H-pyrazole-3-carboxylic
acid [0180] [Chemical Formula 22] NH N/ CO2H N MAO N 7 [0181] Under
cooling to -78C, lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 11.0 mL) was added to a solution of 1-[1-
(phenylsulfonyl)-1H-pyrrol-2-yl]-1-ethanone (2.49 g) in tetrahydrofuran (10

mi)., 20d the resultant mixtiucg was, sfirted for 35 minytes. Fyrther, dimgthyl

oxalate (1.77 g) was added to the reaction solution, and the mixture was
stigred fae 10Thinutes cfhe mixturegvas slavtyaetyhedltdorcaia tetrfgerature
and stirred for 3.5 hours. Diethyl ether and water were added to the reaction

sGilfton? At Fiixt 8 Was' partitiohet” gty btfer: Bht&quiesus N red
hydrochlorig agid-solutign (L1mL).andethylacetate were .added da the

agueous layer, and the mixture was partitioned. The organic layer was dried
ovéB afhpdioussodidas sulfatervAfier sepatationayrfiltration) the Solvertavas

eyaporated undet redyced pressure to obtain a clude product ot Al oon
temperature. Water and diethyl ether were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and S5-methoxy-2-methylpyridine
(18.7 g) was obtained. To a solution of this crude product
(18.7 g) in pyridine (187 mL), selenium dioxide (33.7 qg)
was added, and the mixture was heated to reflux for 62
hours. After air cooling, water and chloroform were added
to the reaction solution, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and 5-methoxypyridine-2-carboxylic
acid (19.1 g) was obtained. To a suspension of the crude
product thus obtained (19.1 g), N, O-dimethylhydroxyamine
hydrochloride (16.3 g), 3-(3-dimethylaminopropyl)-l-ethyl-
carbodiimide hydrochloride (32.1 g) and 1-
hydroxybenzotriazole (22.6 g) in dichloromethane (250 mL),
triethylamine (46.6 mL) was added at 0°C, and the mixture
was stirred for 30 minutes, and then stirred for 14 hours

at room temperature. Water and chloroform were added to
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(phenylsulfonyl)-1H-pyrrol-2-yl]-2, 4-dioxobutanoic acid methyl ester (2.88 g,
85%) as a solid. To a suspension of this butanoic acid methyl ester product
(2.70 g) in 107 methanol (40 mL), 3-chloro-6-hydrazinopyridazine (1.16 g)
was added, and the mixture was heated to reflux for 16.5 hours.
Furthermore, concentrated hydrochloric acid (0.200 mL) and methanol (40
mL) were added to the reaction solution, and the mixture was heated to reflux

fQr @ hours... Then, geneentrated Aydrochiaric acid (9.200, ml,),was adged,

and the mixture was heated to reflux for 2 hours. Concentrated hydrochloric
atige(h20emk) wagdurthers addedd and:theantixtdire wassheated toureflaxefor
40 minutes. After air cooling, ethyl acetate and a saturated aqueous solution

of-E68funT FyAFGderT Ratboriate Were 8dded 16 Te Y8&ctioH BoiGtbr Yand the

mixiire Was partitioned. The,eroanie JayenwasArigd over-anfydrays.sedium
sulfate. After separation by filtration, a residue obtained by evaporating the
sblvent Uihder seduced pressurewas porified by (sifica lgelcolar

chromatography (ethyl acetate:hexane), to obtain . .
O R B L oSG AhngyaaRarboxy ic acid

yridaziny
2rylld Hhpyrpzole:3tearbaxylie aciccmethyl ester (2570, 41%) as-a8fuct.
amorphous form. This pyrazole product (2.34 g) was dissolved in methanol

(5HTIRAAA W8HANy BRStAFAR (56 - AL 38oditim methdside’ D 854 gywas
added thereto at roopy, temperaiuire, and-he Jesyltant mixyre was stirred for

7.5 "hours. Further, an aqueous 1' N sodium hydroxide solution (11.0 mL)
wassadded taitherreaction solution, and the mixture was stirred for 23 hours.
Diethyl ether and water |
FAB-MSm/z: 197 (M+H) .
[0175]
2) 1-(5-Methoxypyridin-2-yl)-1l-ethanone
1- (5-Methoxypyridin-2-yl)-1-ethanone (5.41 g, 46%) was
obtained as an oily product by the same method as that of
Reference Example 8-(2), using 5-methoxypyridine-2-
carboxylic acid N-methoxy-N-methyl amide (15.3 g) and
methyllithium (a 0.98 M solution in diethyl ether, 87.5 mL)
under an argon atmosphere.
'H-NMR (400MHz, CDCls)&: 2.69(3H, s), 3.94(3H, s), 7.27(1H,
dd, J=8.5, 2.9Hz), 8.06(1H, d, J=8.5Hz), 8.34(1lH, d,
J=2.9Hz) .
FAB-MSm/z: 152 (M+H)".
[0176]
3) 4-(5-Methoxy-2-pyridyl) -2, 4-dioxobutanoic acid
ethyl ester

Under an argon atmosphere, diethyl oxalate (9.70 mL)
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were added to the reaction solution, and the mixture was partitioned. The
aqueous layer was acidified with an 108 aqueous 1 N hydrochloric acid
solution and extracted with diethyl ether, and the aqueous layer was
extracted with ethyl acetate. The aqueous layer was further saturated with
sodium chloride, and then extracted with ethyl acetate. The organic layers
were combined and dried over anhydrous sodium sulfate. After separation

b%af'é”%‘ih%d“?&haanoé oand diethykether were.added fo a sesidue, pbtgned by

evaporating the solvent under reduced pressure, and the precipitated solid
washfiltered @ft Te selventd of therfilfsatecwas evapodrateshundepieduiced of
pressure and the title compound & .984 g, 65%) was obtained as a solid.

2

1H- MR COONTFRY DVISO-d6)5: 41 203 25) 5267548 (1H, hy, ethanol

6.00r6,93(14h 4n), £:83-6:23 15@)’1'.2)-1@%(%Hr§)i107t-§§£1]-|ElOQU%'i%-§HZ)After
7.92(1H, d, J=9.3Hz), 11.40(1H, br s). ESI-MSm/z: 286(M+H)'. [0182]

[Reference Eﬁmﬁé@lﬁ@(@-ﬂ\ﬂe@myi@wﬁeyﬁ@ﬁﬁor 140 minutes,
p rroI-:rL'-\yr/%-I&H- ¥\It zoie -3- %arbox lic ac %83(1 cL&(}]]hemlcal Fggrrpul% 11 N
C%ﬁﬁ el ? ] 82] 311?“’ f\fetﬁoxy pyri ?SK fﬁ-? pyrrols.‘L yIS1 !
and the mixture was partitioned. A saturated aqueous
solution of ammonium chloride was added to the aqueous
solution, and the aqueous layer was extracted with
chloroform. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and 4-(5-
methoxy-2-pyridyl) -2, 4-dioxobutanoic acid ethyl ester
(5.10 g, 57%) was obtained as a solid.
"H-NMR (400MHz, CDCls)&: 1.39-1.43(3H, m), 3.96(3H, s),
4.37-4.42(2H, m), 7.31(1H, dd, J=8.8, 2.9Hz), 7.60(lH, s),
8.16(1H, d, J=8.8Hz), 8.38(1H, d, J=2.9Hz).
EI-MSm/z: 251 (M").

[0177]

4) 5-(5-Methoxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester

A solution of 4-(5-methoxy-2-pyridyl)-2, 4-
dioxobutanoic acid ethyl ester (4.79 g) and 5-hydrazino-2-
methylpyridine (2.35 g) of Reference Example 7 in ethanol
(96 mL) was heated to reflux for 1 hour, and then acetic
acid (5.47 mL) was added to the reaction solution, which

was further heated to reflux for 63 hours. After air
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pyrazole-3-carboxylic acid ethyl ester 109 Diethyl oxalate (6.79 mL) was
slowly added to a suspension of sodium ethoxide (3.40 g) in tert-butyl methyl
ether (30 mL) at room temperature, and the resultant mixture was stirred at
60C for 10 minutes. Acetonitrile (2.61 mL) was slowly added to the reaction
solution, and the mixture was heated to reflux for 4 hours. After air cooling,
the precipitated solid was filtered, and 1-cyano- 3-ethoxy-3-oxo-I-propen-2-ol

sediym sait (6.1 9, /2%)was (‘8@@%‘%%@189"%5% é‘osi%ﬁtli%“ &’Eo%en

5-hydrazino-2- methoxypyridine (5.00 g) of Reference Example 2 in ethanol

(180 mina acl Mhhydrachtorio asidrettanolsetution (36:0 rady anchthe
1-cyano-3-ethoxy-3-oxo-l-propen-2-ol sodium salt (5.86 g) were added, and

tR itkti?e was Helattdl o FEfiax 816 Rotirs: "AfGrair coolifig e fecttion

selvent was-evaprated ander reduced pressurg, ethyk acetate.and.a
saturated aqueous solution of sodium hydrogen carbonate were added to

theeresidiie thud vbfdihedaandthe amixtsiicl wasoparitionedo Theverganic-fayer
wgs.dried over anhydrous sedium sulfate, After separation.by firation, 8
residué Obtained by evaporating the soivent undér feduced” predsire was
pysfied byusilica gebralusan shromategraphy - (eihykacgtate-hexsng) rfos -

obtain 5-amino-I-(6-methoxy-3- pyridyl)-1H-yrazole-3-carboxylic acid ethyl
edfer{s L0y, ~Bavs)rasia Sotiti To A Sbltitibniorthis S:amindpypazeiec =3~
PO RSS2 g o
'H-NMR (400MHz, CDCl;3)&: 1.41-1.44(3H, m), 2.59(3H, s),
3.86(3H, s), 4.43-4.48(2H, m), 7.16-7.34(4H, m), 7.71-
7.73(1H, m), 8.19(1H, d, J=2.8Hz), 8.38(1H, d, J=2.4Hz).
FAB-MSm/z: 339 (M+H)".

[0178]

5) Title compound

The title compound (0.970 g, 71%) was obtained as a
solid by the same method as that in Reference Example 4,
Method (B)-(4), using 5-(5-methoxy-2-pyridyl)-1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (1.48
g) .
'H-NMR (400MHz, DMSO-d¢)&: 2.53(3H, s), 3.84(3H, m),
7.23(1H, m), 7.34(lH, d, J=8.5Hz), 7.45-7.48(1H, m), 7.63-
7.67(2H, m), 8.16(1H, d, J=3.2Hz), 8.37(1H, d, J=2.7Hz),
13.03(1H, br s).
FAB-MSm/z: 311 (M+H)".

[0179]

[Reference Example 10] 1-(6-Methoxy-3-pyridazinyl)-5-
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110 cooling, the reaction solvent was evaporated under reduced pressure,
ethyl acetate and a saturated aqueous solution of sodium hydrogen
carbonate were added to the residue thus obtained, and the mixture was
partitioned. The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(%WWLB %@%%i§¥§2flf§é¥¥?gkole—3—carboxylic acid . _
1-(6-methoxy-3-pyridyl)-5-(1H-pyrrol-1-yl)-1H-pyrazole-3- carboxylic acid
ethyl esten .92 g, 93%) as a solid. 1H-NMR(400MHz, CDC13)5: 1.43(3H, t,
J=7.1Hz), 3.94(3H, s), 4.46(2H, q, J=7.2Hz), 6.28-6.30(2H, m),

6.64-6.65H 1T - 65 P T, 270.3Hz), 6.92(1H, s), 7.42(1H, dd, J=8.8,
2.7Hz), H, d, J=2.4Hz). ESI-MSm/z: 313(M+H)". [0185] 2) Title
compou agueous 1 N sodium hydroxide solution (15.0 mL) was added
to a mixed solution et L6 1mnethoxy-3-pyridyl)-5-(1H-

pyrrolwbby{azole-ﬁcarboxylic acid ethyl ester (2.91 g) in ethanol (30

mL) angl tetrahydrofuran (15 mL), and the resultant mixture was stirred for 3
hours temperature. The reaction solution was acidified with an
ar?fﬁgous 1 N hydrochloric acid, ethyl acetate was added thereto, and the
mixture \Was partitioned. The organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, the solvent was evaporated under 111
Under cooling td -78°C, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 11.0 mL) was added to a solution of 1-[1-
(phenylsulfonyl)-1H-pyrrol-2-yl]-l-ethanone (2.49 g) in
tetrahydrofuran (10 mL), and the resultant mixture was
stirred for 35 minutes. Further, dimethyl oxalate (1.77 qg)
was added to the reaction solution, and the mixture was
stirred for 10 minutes. The mixture was slowly returned to
room temperature and stirred for 3.5 hours. Diethyl ether
and water were added to the reaction solution, and the
mixture was partitioned. Diethyl ether, an aqueous 1 N
hydrochloric acid solution (11 mL) and ethyl acetate were
added to the aqueous layer, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, to obtain a crude product of 4-[1-
(phenylsulfonyl)-1H-pyrrol-2-yl]-2, 4-dioxobutanoic acid
methyl ester (2.88 g, 85%) as a solid. To a suspension of

this butanoic acid methyl ester product (2.70 g) in
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reduced pressure, and the title compound (2.96 g, quantitative) was obtained
as a solid. 1H-NMR(400MHz, DMSO-d6)5: 3.87(3H, s), 6.21-6.22(2H, m),
6.88-6.90(3H, m), 7.02(1H, s), 7.61(1H, dd, J=8.9, 2.8Hz), 8.00(1H, d,
J=2.7Hz). ESI-MSm/z: 285(M+H)'. [0186] [Reference Example 12]
1-(6-Methoxy-3-pyridazinyl)-5 (2-pyrazinyl)-1H-pyrazole-3-carboxylic acid
[0187] [Chemical Formula 24] N 11J\M\ 1 N N /002 'N CN7 [0188] 1)

L:{6:Ghlore-3rpy ”ﬂ'ﬂ‘?'m@ -2 2ysaziny)-1H pyrazoles3rearhaxylic %Céd%
methyl ester Under cooling to -78C, lithium bis(triméthylsilyl) amide(a 1

sehuiondndatrahydroftirkam 58.0mlLwashadded toa seltition dfor 16.5

1-(2- pyrazm [)-1-ethanone (6.10 g) in tetrahydrofuran (50 mL), and the
réSilitaiht mXATE WAL OStirred FOFAS hinbfss. %ﬂ?é%ﬁ?%%ﬁt@fé% 9wl

agdeddgdhgdeaction selion, anglthe midure wasstired for 19 minutes.

Then, while slowly returning the temperature of the mixture to room
t@ﬂperé{gre, thednidtgrenix2ure was heated to reflux for 2 hours.

Then, concentrated hydrochloric acid (0.200 mL) was added,
and the mixture was heated to reflux for 2 hours.
Concentrated hydrochloric acid (0.200 mL) was further added,
and the mixture was heated to reflux for 40 minutes. After
air cooling, ethyl acetate and a saturated aqueous solution
of sodium hydrogen carbonate were added to the reaction
solution, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After
separation by filtration, a residue obtained by evaporating
the solvent under reduced pressure was purified by silica
gel column chromatography (ethyl acetate-hexane), to obtain
-(6-chloro-3-pyridazinyl)-5-[1- (phenylsulfonyl)-1H-pyrrol-
2-yl]-1H-pyrazole-3-carboxylic acid methyl ester (2.57 g,
71%) as an amorphous form. This pyrazole product (2.34 qg)
was dissolved in methanol (50 mL) and tetrahydrofuran (50
mL), sodium methoxide (0.854 g) was added thereto at room
temperature, and the resultant mixture was stirred for 7.5
hours. Further, an aqueous 1 N sodium hydroxide solution
(11.0 mL) was added to the reaction solution, and the
mixture was stirred for 23 hours. Diethyl ether and water
were added to the reaction solution, and the mixture was

partitioned. The aqueous layer was acidified with an
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was stirred for 2.5 hours. Diethyl ether and water were added to the reaction
solution, and the mixture was patrtitioned. An aqueous 1 N hydrochloric acid
solution (55 mL) was added to the aqueous layer, and the aqueous layer
was further saturated with sodium chloride, and then extracted with diethyl
ether. The organic layers were combined and dried over anhydrous sodium
sulfate. After separation by filtration, the solvent was evaporated under

rediiced, pressyrg, and 4:625pyrazinyl)2, 4rdioxgputaneic ,acid methy] ester
(10.0 g, 96%) was obtained as a solid. To a suspension of a crude product of
this dtitanoietacic , methylestenpreduct (6 27g) imemetixancl(150 mL),H3-
chloro-6-hydrazinopyridazine (4.35 g) was added, and the mixture heated to

r&i for 8 5 Hours. CORCARtERE YUFGEhIBRHE ddid (8756 M) Was Gurther

added tohereagtion selutionand the mixture was hgated to refluxfor2 e .
hours. After air cooling, ethyl acetate and a saturated aqueous solution of

sédirim hyardgen egthonatewerecadded 4o atiheé dattionsohutiom et thes

mixture was partitioned, The organic layer was dried over anhydrous sodium
frcenlssh st Sl bRt eh bbb e

reduced pressureand methanshwas added i@ theyyesigdesthusobiained.
The precipitated solid was filtered, and

18(6RERIBPS-308y rickeziAYH- 5= (- pyPaAry APy PR RIIES 1arhoRYATE &Cid
L A o LR L s
JEQ10H2); 8.42(Q Hddhal=2:4d under reduced pressure, and the
title compound (0.984 g, 65%) was obtained as a solid.
'H-NMR (400MHz, DMSO-dg)&: 4.12(3H, s), 5.67-5.69(1H, m),
6.00-6.02(1H, m), 6.89-6.91(1H, m), 7.11(1H, s), 7.53(1H,
d, J=9.3Hz), 7.92(1H, d, J=9.3Hz), 11.40(1H, br s).
ESI-MSm/z: 286 (M+H) .

[0182]

[Reference Example 11] 1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrrol-1-yl)-1H-pyrazole-3-carboxylic acid

[0183]

[Chemical Formula 23]

[0184]
1) 1-(6-Methoxy-3-pyridyl)-5-(1lH-pyrrol-1-yl)-1H-

pyrazole-3-carboxylic acid ethyl ester
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1.5Hz), 8.57(1H, d, J=2.7Hz), 8.90(1H, d, J=1.5Hz). ESI-MSm/z:
317[(M+H)+ 35Cl], 319[(M+H)~, 37C1] [0189] 2) Title compound Sodium
methoxide (1.60 g) was added to a suspension of
1-(6-chloro-3-pyridazinyl)-5-(2-pyrazinyl)-1H-pyrazole-3- carboxylic acid
methyl ester (6.25 g) in methanol (50 mL) and tetrahydrofuran (100 mL) at
room temperature, and the resultant mixture was stirred for 8 hours. Further,

an aqugouis,1, N sodium dyqroxide splution (40,0 ML) wasadded fo the

reaction solution, and the mixture was stirred for 19 hours. Diethyl ether and
watepwese added todtitureactionsolation, anddhe mixturetwas partitierned;1
The aqueous Iaﬁer was acidified with hydrochloric acid, and extracted with

diEthyrethe?. Fiié atuebtdlayernas futifer éXtradt8d with Bltyl Acetate,

apdthe.rognic layerswvere-combined andydrigd ovet anhydiqus,sedium,
sulfate. After separation by filtration, the solvent was evaporated under

reduced piessire, andmethandtanddistiy| rether were sddedi tonthearesidue

thus obtained. The precipitated solid was filtered, and the titl mpound
A G oS s 2o S oDt TH-NOTChOBRIEE DMESOSeyB:
44BHh¢), 1S (PiHe 8i pl8HZ) 565541 Has), 8.066kH o, % 3H2}yano-

8.49(1H, dd, J=2.4, 1.5Hz), 8.62(1H, d, J=2.4Hz), 9.07(1H, d, J=1.5Hz).
ESINBey - 20900+ H)PIPRA000] L [RéfeteRcE Exaniple1B]9, 75%) was

16@15%1%@%“59@/@@9{%_.(1%0 a solution of 5-hydrazino-2-
methoxypyridine (5.00 g) of Reference Example 2 in ethanol
(100 mL), a 1 M hydrochloric acid-ethanol solution (36.0
mL) and the l-cyano-3-ethoxy-3-oxo-l-propen-2-ol sodium
salt (5.86 g) were added, and the mixture was heated to
reflux for 16 hours. After air cooling, the reaction
solvent was evaporated under reduced pressure, ethyl
acetate and a saturated aqueous solution of sodium hydrogen
carbonate were added to the residue thus obtained, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(ethyl acetate-hexane), to obtain 5-amino-1-(6-methoxy-3-
pyridyl) -1H-yrazole-3-carboxylic acid ethyl ester (5. 09 g,
54%) as a solid. To a solution of this 5-aminopyrazole
product (2.62 g) in acetic acid (50 mL), 2, 5-
dimethoxytetrahydrofuran (1.94 mL) was added, and the

mixture was heated to reflux for 3 hours. After air
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pyrazol-3-yl)-1H-pyrazole-3-carboxylic acid [0191] [Chemical Formula 25] H
N.N N'N CN7[0192] 1) 1-{1-[(4-Methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1-
ethanone 4-Methylbenzenesulfonyl chloride (5.72 g) was added to a solution
of 1-(1H-pyrazol-5-yl)-1-ethanone hydrochloride (2.93 g) in pyridine (60 mL),
and the resultant mixture was heated to reflux for 3.5 hours. After air cooling,
the reaction solvent was evaporated under reduced pressure, ethyl acetate

apdyyater wergadded.fq the residug thus obtained, and,thg, muxture Was. 4

partitioned. The organic layer was washed with an aqueous 1 N hydrochioric

apick solution, and/therncdried ovenanhydeous sedidina sufates Afténtion of

separation by filtration, a residue obtainedﬁlbg evaporating the solvent under
o

rERICet pPesSitd Was SolidifedP T Metafol, diethPether dhthéxalve,
apgd: thus.Ir{1(@rmethylphenysulfonyll-LH-pyrazQl 3-yl-d:Lthagoned1.89

g, 35%) was obtained. Further, a residue 115 obtained by evaporating the
filkesite solentunidet redacednprasstive wasisolidified from meth@irot, diethyl

ether and .hexane, thus.1-{1-[(4-methylpheny|)sulfonyl]-1H- .
oS PRIA Eione (5 05, 9] WAL Botaei o0 b7 Svaporating

the solvent under reduced pressure was purified by silica
gel column chromatography (ethyl acetate-hexane), to obtain
1-(6-methoxy-3-pyridyl)-5- (1H-pyrrol-1-yl)-1H-pyrazole-3-
carboxylic acid ethyl ester (2.92 g, 93%) as a solid.
'H-NMR (400MHz, CDCls)&: 1.43(3H, t, J=7.1Hz), 3.94(3H, s),
4.46(2H, gq, J=7.2Hz), 6.28-6.30(2H, m), 6.64-6.65(2H, m),
6.72(1H, d, J=9.3Hz), 6.92(1H, s), 7.42(1H, dd, J=8.8,
2.7Hz), 8.00(1H, d, J=2.4Hz).
ESI-MSm/z: 313 (M+H)".

[0185]

2) Title compound

An aqueous 1 N sodium hydroxide solution (15.0 mL) was
added to a mixed solution of 1-(6-methoxy-3-pyridyl)-5-(1H-
pyrrol-1-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(2.91 g) in ethanol (30 mL) and tetrahydrofuran (15 mL),
and the resultant mixture was stirred for 3 hours at room
temperature. The reaction solution was acidified with an
aqueous 1 N hydrochloric acid, ethyl acetate was added
thereto, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After

separation by filtration, the solvent was evaporated under
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1H-NMR(400MHz, CDC13)5: 2.45(3H, s), 2.57(3H, s), 6.83(1H, d, J=2.7Hz),
7.36-7.38(2H, m), 7.92-7.96(2H, m), 8.10(1H, d, J=2.9Hz). ESI-MSm/z:
265(M+H)". [0193] 2) 1-(6-Methoxy-3-pyridyl)-5-{1-[(4
methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1H-pyrazole-3- carboxylic acid ethyl
ester Under cooling to -78C, lithium bis(trimethylsilyl)amide (a 1.0 M solution
in tetrahydrofuran, 16.5 mL) was added to a suspension of 1-

-l methylpbenyhsuliany|l-Lh:pyrazol-3yli:1-ethanone, é3§,7 g) in
tetrahydrofuran (15 mL), and the resultant mixture was stirred for 35
minatesi Riethyd bxakate ¢B1056 mb) wasaadded to. the reaction solution, and

the mixture was stirred for 15 minutes. Then, while slowly returning the

mixtaPe 6 YoYU femperatude) the mikilife Was stirr8a4or B.5hitts. Biethyl

etheyand waterwers addegtothe rgactipnssqlutionggnd $he naixtureanas
partitioned. An aqueous 1 N hydrochloric acid solution was added to the
agueodusHayer tolacidifyl the aqueous layer, which was then extracted with

dj ?[3_/ ther. T eous layer was further extracted with ethyl acetate,
a%eé hké%on}géhicg%fgilbfgygrs'were combined and dried over anhydrous sodium

sulfate. Aftersseparation by filtration, the solvent was evaporated under
reduced pressure, and dichloromethane was added to the residue thus

obtained: ThersreehitaeaRbid  whs filtded arirtenine miaes $oNeht Was
eY998§¥gginyl)—1H—pyrazole—3—carboxylic acid

[0187]

[Chemical Formula 24]
N
«
N —
2—C0,H
N"‘I\J
/[T*W/
\‘ 2N
MeD ™ N
[0188]
1) 1-(6-Chloro-3-pyridazinyl)-5-(2-pyrazinyl)-1H-
pyrazole-3-carboxylic acid methyl ester
Under cooling to -78°C, lithium bis(trimethylsilyl)
amide(a 1.0 M solution in tetrahydrofuran, 55.0 mL) was
added to a solution of 1-(2-pyrazinyl)-l-ethanone (6.10 g)
in tetrahydrofuran (50 mL), and the resultant mixture was
stirred for 45 minutes. Dimethyl oxalate (8.85 g) was
added to the reaction solution, and the mixture was stirred

for 10 minutes. Then, while slowly returning the

temperature of the mixture to room temperature, the mixture
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under reduced pressure, to obtain 4-{I-[(4 methylphenyl)
sulfonyl]-1H-pyrazol-3-yl}-2, 4-dioxobutanoic acid ethyl ester (5.08 g, 92%)
as an oily product. A solution of this butanoic acid ethyl ester product (5.08
g) and 5-hydrazino-2-methoxypyridine (1.93 g) of Reference Example 2 in
ethanol (70 mL) was heated to reflux for 14.5 hours. After air cooling, ethyl
acetate and a saturated aqueous solution of sodium hydrogen carbonate

were added o, the reaction, sglution, gnd,the mixture wag paytitianed The
organic layer was dried over anhydrous sodium sulfate. After separation by
filirition, acresidue ebtained byo evaporatinghthecselvenkunder reduced

pressure was purified by silica gel column chromatography (eth¥l .
abefdte HeXame), t6'oRaMCL{E-nethdxy - pytitghs-{ff@4d sotution (5

methylphenyhsuliony]-Likispyrazol:3syl-LH-pyrazele-3:carbaxylic agig ethyl
ester (2.58 g, 39%) as an amorphous form. 1H-NMR(400MHz, CDC13)5:
1R 3HI L EI=7. 1) U2 AB{GHY S 450D(BH S)hA A El, gpde7thi4z),

6.24(1H, d, J=2.7Hz),.6.73(1H, d, J=8.8Hz), 7.23(1H, s), 7.31(2H, d
e e S B sy 7 TRt s s h ote o
JednliH2)e 8. 13 Hi b alF 2 0HZ) . abbk ESI M SHyZ: 468EM+HR 1 [0194+ 3) Title

compound The title compound (1.33 g, 84%) was obtained as a solid by the
SARRPATEAGE advthat it ReferehceRample’ $1L (22 tisfigprorated under

1#@5@%%@9@%@§@G¥@0}§#&rMéY2—pyrazinyl)—2, 4-dioxobutanoic
acid methyl ester (10.0 g, 96%) was obtained as a solid.

To a suspension of a crude product of this butanocic acid
methyl ester product (6.27 g) in methanol (150 mL), 3-
chloro-6-hydrazinopyridazine (4.35 g) was added, and the
mixture heated to reflux for 18.5 hours. Concentrated
hydrochloric acid (0. 750 mL) was further added to the
reaction solution, and the mixture was heated to reflux for
2 hours. After air cooling, ethyl acetate and a saturated
aqueous solution of sodium hydrogen carbonate were added to
the reaction solution, and the mixture was partitioned.

The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and methanol was added to the
residue thus obtained. The precipitated solid was filtered,
and 1-(6-chloro-3-pyridazinyl)-5-(2-pyrazinyl)-1H-pyrazole-
3-carboxylic acid methyl ester (5.74 g, 60%) was obtained
as a solid.

'H-NMR (400MHz, CDCl;)&: 4.02(3H, s), 7.33(1H, s), 7.72(1H,
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methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1H-pyrazole-3- carboxylic acid ethyl
ester (2.58 g). 1H-NMR(400MHz, DMSO-d6)5: 3.92(3H, s), 6.29(1H, br s),
6.94(1H, d, J=8.8Hz), 7.14(1H, s), 7.75(1H, d, J=2.2Hz), 7.80(1H, dd, J=8.8,
2.7Hz), 8.24-8.25(1H, m), 13.09(1H, br S). ESI-MSm/z: 286(M+H)*. [0195]
[Reference Example 14] 1-(6-Methyl-3-pyridyl)-5-(1
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid [0196] [Chemical

Formula, 26} /N 11N/, 002N (91971 L) d-(1-Methyl-LH:pyfiol-3:v))-2,
4-dioxobutanoic acid methyl ester 4-(1-methyl-1H-pyrrol-3-y)-2,
4idioXabutahoic acid, methyFestei{6,58g276%),was obtdined=as. a solid by
the 118 same method as that jn Reference Example 8-(3), using 3-
abatyTHSRethy AH. hy O (3.03GY, fithidm L BiS{Himethyisiyhamide (a 1.0 M
solution; iy getrahydrofuran, 45 mL) and dimethyl oxalate (9.53 g).
1H-NMR(400MHz, CDC13)5: 3.72(3H, s), 3.91(3H, s), 6.60- 6.66(2H, m),
6.70(1R,)s)T 73AH 1ehrediike) AFAB-MSm/z: 210(M+H)'. [0198] 2)

1_(6_Mestggli_%wynrlied‘ykl?é?{l(é_em?Eh.yé_(}Hg_)oyxl;\rrgls-ségzied to a suspension of
1-(6-chloro-3-pyridazinyl)-5-(2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid methyl ester (6.25 g) in methanol (50 mL)
and tetrahydrofuran (100 mL) at room temperature, and the
resultant mixture was stirred for 8 hours. Further, an
aqueous 1 N sodium hydroxide solution (40.0 mL) was added
to the reaction solution, and the mixture was stirred for
19 hours. Diethyl ether and water were added to the
reaction solution, and the mixture was partitioned. The
aqueous layer was acidified with hydrochloric acid, and
extracted with diethyl ether. The aqueous layer was
further extracted with ethyl acetate, and the organic
layers were combined and dried over anhydrous sodium
sulfate. After separation by filtration, the solvent was
evaporated under reduced pressure, and methanol and diethyl
ether were added to the residue thus obtained. The
precipitated solid was filtered, and the title compound
(4.37 g, 74%) was obtained as a solid.

'H-NMR (400MHz, DMSO-d¢)&: 4.04(3H, s), 7.51(1H, d,
J=9.3Hz), 7.55(1H, s), 8.06(1H, 4, J=9.3Hz), 8.49(1H, dd,
J=2.4, 1.5Hz), 8.62(1H, d, J=2.4Hz), 9.07(1H, d, J=1.5Hz).

ESI-MSm/z: 299 (M+H)".
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1H-pyrazole-3-carboxylic acid methyl ester A solution of
4-(1-methyl-1H-pyrrol-3-yl)-2, 4- dioxobutanoic acid methyl ester (3.00 g) and
5-hydrazino-2- methyl pyridine (2.00 g) of Reference Example 7 in methanol
(80 mL) was heated to reflux for 20 minutes. After air cooling, acetic acid
(3.3 mL) was added to the reaction solution, and the mixture was heated to
reflux for 14 hours. After air cooling, the reaction solvent was evaporated
under rc?g%%q pressure, chloroform and a saturated aqueous sodium
bicarbonate solution were added to the residue thus obtained, and the
mixture \was gastitienetk ahtre erganic Llayer weashwaghedpith saturated(sakine,
and then was dried over anhydrous sodium sulfate. After separation by
filtPHtROFC W réstdue bBtdiNéa By Evaporaling e SonentCunder reduced
pressurgpwas purified by silica gel column chromatography
(acetone-chloroform), to obtain 1-(6-methyl-
3-pyridyil}Be(iarethylerMygyarel=3-yl)-1H-pyrazole-3- carboxylic acid methyl
ester (2.@&6 g, 70%) as a solid. 119 1H-NMR(400MHz, CDC13)5: 2.62(3H, s),
3.58(3H¢s), 13.94(3H, s), 5.85-5.92(1H, m), 6.41-6.46(1H, m), 6.48-6.53(1H,
m), 6.9 1S like), 7.23(1H, d, J=8.1Hz), 7.66-7.74(1H, m), 8.53-8.60(1H,
m). FAB-MSm/F2 g‘)*H [0199] 3) Title compound To a suspension of
1-(6-methyl-3-pyridyl)-5-(14methyl- 1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic
acid mgthyTdster (2.96 g) in methanol (25 mL) and water (15 mL), lithium

-~

MeD ™ N
[0192]

1) 1-{1-[(4-Methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1-
ethanone

4-Methylbenzenesulfonyl chloride (5.72 g) was added to
a solution of 1-(lH-pyrazol-5-yl)-1l-ethanone hydrochloride
(2.93 g) in pyridine (60 mL), and the resultant mixture was
heated to reflux for 3.5 hours. After air cooling, the
reaction solvent was evaporated under reduced pressure,
ethyl acetate and water were added to the residue thus
obtained, and the mixture was partitioned. The organic
layer was washed with an aqueous 1 N hydrochloric acid
solution, and then dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was
solidified from methanol, diethyl ether and hexane, and
thus 1-{1-[(4-methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1-

ethanone (1.89 g, 35%) was obtained. Further, a residue
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hydroxide monohydrate (0.475 g) was added at room temperature, and the
resultant mixture was stirred for 1.5 hours. A residue obtained by
evaporating the reaction solvent under reduced pressure was neutralized
with an aqueous 1 N hydrochloric acid solution, and the precipitated solid
was filtered to obtain the title compound (1.32 g, 47%). 1H-NMR(400MHz,
DMSO0-d6)5: 2.56(3H, s), 3.55(3H, s), 5.72- 5.76(1H, m), 6.65-6.76(2H, m),

6.8/-5,9U1H, LJa%Zth”ﬂ%Wﬂ%) Mféia%(%l%n%“én%éP@ aMeq

ESI-MSm/z: 2 3(M+H)*. [0200] [Reference Example 1

1e(6eMethy-3rpyridazinyl)£5-e(b-methyk2pyaricyl) 1Idam;tramlee3%oarbamyiic
acid [0201] [Chemical Formula 27] 120 1 N J N~ 002 N PNN [gZOZ] 1)

3095 arazin G- metiipyridaziné G zne RidhonyHtale (45 ML) twas added

Q.3 guspension of 3-chiorob:methylpyridines63,90,g)dn gthanak ¢&45 mL),
and the resultant mixture was heated to reflux for 2.5 hours. After air cooling,
a fesidine obtaiHed ISPEapdrating theibactibn Solv8rittWas Purifiedddy sfica

ggl J=2.7Hz), 7.36-7.38(2H, m), 7.92-7.96(2H, m), 8.10(1lH
d, J=2.9Hz).
ESI-MSm/z: 265 (M+H)"

[0193]

2) 1-(6-Methoxy-3-pyridyl)-5-{1-[ (4-
methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1H-pyrazole-3-
carboxylic acid ethyl ester

Under cooling to -78°C, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 16.5 mL) was added to a suspension of 1-
{1-[ (4-methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-l-ethanone
(3.97 g) in tetrahydrofuran (15 mL), and the resultant
mixture was stirred for 35 minutes. Diethyl oxalate (3.05
mL) was added to the reaction solution, and the mixture was
stirred for 15 minutes. Then, while slowly returning the
mixture to room temperature, the mixture was stirred for
3.5 hours. Diethyl ether and water were added to the
reaction solution, and the mixture was partitioned. An
aqueous 1 N hydrochloric acid solution was added to the
aqueous layer to acidify the aqueous layer, which was then
extracted with diethyl ether. The aqueous layer was

further extracted with ethyl acetate, and the organic
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chromatography (a lower layer mixed solvent of chloroform- methanol-water
(7:3:1)), to obtain 3-hydrazino-6 methylpyridazine (2.35 g, 81%) as a solid.
1H-NMR(400MHz, DMSO-d6)5: 2.39(3H, s), 4.20(2H, br), 6.94(1H, d,
J=9.3Hz), 7.18(1H, d, J=9.3Hz), 7.64(1H, br). ESI-MSm/z: 125(M+H)'. [0203]
2) 1-(5-Methyl-2-pyridyl)-1-ethanone n-Butyllithium (a 1.58 M solution in
hexane, 24 mL) was added dropwise to a solution of 2-bromo-5-picoline (5.0

9) in, diethylsther (100 miy gyer 5 mipytes under, g %@Méosﬁ%rﬁmd then

the resultant mixture was stirred for 5 minutes. N, N-dimethylacetamide (3.5
mil)was @addenfdropwise 4@ she ceactiort salutioni and then the Imixturewwas
stirred for 2 hours. Water and ethyl acetate were added to 121 the reaction

SGIRINT AhTthe RtureSWAS PhrifiGREd " ThePBrahic fayer Wis ariea ot

aphydrous;magnesium s sulfate, Aftarsepacation bydiliration, A residyesc1iq
obtained by evaporating the solvent under reduced pressure was purified by

sitiea gel Jctﬁmﬁﬁ,cmomattbgramiw(k@(hhea@hylcelceqat@)waﬁobtai@orated
5-methyl-2-pyrid ethano 87% as agn oily product.

f-&“ﬁﬁ\fR fﬁgﬁ%‘i %‘)ﬁéiﬁ)ﬁ?'z E 71(3H, 6;27 62(1H, dd, J=1.59,

7ﬁ£ﬂﬂ§ﬁﬁ%%%@iié$Lk6593mzlﬁ3§§ﬁgﬂo§}3K¥im4§) 4-dioxobutanoic

4-(5-Methyl-2-pyridyl)-2, 4-dioxobutanoic acid ethyl ester Diethyl oxalate (7
nﬂgyﬁag%@ﬂédqﬁ%ﬁﬁméétg%lg, 92%) as an oily product. A

solution of this butanoic acid ethyl ester product (5.08 qg)
and 5-hydrazino-2-methoxypyridine (1.93 g) of Reference
Example 2 in ethanol (70 mL) was heated to reflux for 14.5
hours. After air cooling, ethyl acetate and a saturated
aqueous solution of sodium hydrogen carbonate were added to
the reaction solution, and the mixture was partitioned.

The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (ethyl acetate-hexane),
to obtain 1-(6-methoxy-3-pyridyl)-5-{1-[ (4-
methylphenyl)sulfonyl]-1H-pyrazol-3-yl}-1H-pyrazole-3-
carboxylic acid ethyl ester (2.58 g, 39%) as an amorphous
form.

'H-NMR (400MHz, CDCls)&: 1.41(3H, t, J=7.1Hz), 2.45(3H, s),
4.01(3H, s), 4.44(2H, g, J=7.1Hz), 6.24(1lH, d, J=2.7Hz),
6.73(1H, 4, J=8.8Hz), 7.23(1H, s), 7.31(2H, d, J=8.5Hz),
7.58(1H, dd, J=8.8, 2.7Hz), 7.76(2H, 4, J=8.3Hz), 8.04(1lH

d, J=2.7Hz), 8.15(1H, d, J=2.7Hz).
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solution of sodium ethoxide (3.5 g) in ethanol (60 mL) at room temperature,
then a solution of 1-(5-methyl-2- pyridyl)-1-ethanone (3.43 g) in ethanol (40
mL) was added to the reaction solution, and the mixture was stirred for 2
hours. Water and diethyl ether were added to the reaction solution, and the
mixture was partitioned. An aqueous 1 N hydrochloric acid solution was
added to the aqueous layer to acidify the layer, and chloroform was further
aﬁgl@@;gggo. 4Té18e(mﬁt)un—:- was partitioned, and the organic layer was dried
over anhydrous magnesium sulfate. After separation by filtration, the solvent
was evaparatéd under reduced pressure, and 4-(5-methyl-2-pyridyl)-2, 4-
dioxobutanoic acid ethyl ester (6.8 g) was obtained as a solid. 122
1H-NMR{400MHz, CHBA3)S: 1.40(3H, t, J=7.08Hz), 2.47(3H, s), 4.39(2H, q,
J=7.08Kz), 7.49(1H DR 2. 74¢1H dels 51472 8.068H2), 8:08(1k: dus o
J=8.06Hz), 8.58(1H, d, J=0.73Hz). EI-MSm/z: 236(M+H)'. [0205] 4)
1s(@LMetiwl-3-pyridazinyhes{5dmethyiiapyridylkelid qsyrazolex3daakiboxXylic
acid ethyl ester To a solution of 4-(5-methyl-2- yri?yl -2, 4- dioxobutanoic

aZ. éth%f é%?eﬁ(&@ 8?%%8%3& zrurl\ég-% )mgth&/ py?ri fazine (1.87 g) of (1)
aRevejn sthanal)(flimb)y acetie asid-¢.31-mLy wasi adged at goems -
temperature, and the resultant mixture was heated to reflux for 15 hours.
Ferthe? *¢drncermrate diyeirécRipFiefacid (27 ML) was added to the reaction

SOYRM: AW IE, MPgMER WaS beated O3y <), 6.29(1H, br s),
6.94(1H, d, J=8.8Hz), 7.14(1H, s), 7.75(1H, d, J=2.2Hz),
7.80(1H, dd, J=8.8, 2.7Hz), 8.24-8.25(1H, m), 13.09(1lH, br
s) .

ESI-MSm/z: 286 (M+H) .
[0195]
[Reference Example 14] 1-(6-Methyl-3-pyridyl)-5-(1-
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid
[0196]

[Chemical Formula 26]

\

[0197]

1) 4-(1-Methyl-1H-pyrrol-3-yl)-2, 4-dioxobutanoic acid
methyl ester

4- (1l-methyl-1H-pyrrol-3-yl)-2, 4-dioxobutanoic acid

methyl ester (6.52 g, 76%) was obtained as a solid by the
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reflux for 3 hours. After air cooling, saturated sodium hydrogen carbonate
and chloroform were added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(chloroform-ethyl acetate), to obtain 1-(6-methyl-3-pyridazinyl)-5-(5-methyl-

2:oyridyl) el Byr%"]c%g‘tcair}?"?%'f%?&gc%thé’!ﬁ 16(1813% 2%19%3350“‘1
1H-NMR(400MHz, CDC13)5: 1.41-1.44(3H, m), 2.32(3H, 5}, 2.72(3

4841?3}4}48(2H1;1mﬁ);y7_1.3:86ﬂ:|ﬂ>,y3):¢<71¢6 755@(3& m)lit%(ﬁ]hl d, J=8.8H2z),
8.21(1H, m). 123 EI-MSm/z: 323(M*). [0206] 5) Title compound The title

cB ﬁ?p&tiﬁfd“&fl?gé Y 2 FELobtRined a¥ a> Sohd By thesame method as

thatin Reference Exampled,) Method (B:A4), USQ1ate (9.53 g)
1- (6 methyl-3-pyridazinyl)-5- (5 methyl-2-pyridyl)-1H-pyrazole-3- carboxyllc

adich Wty e 1. 1206). 2 AN MR(@0ONHZ) DMSO1d6)5: 2527 (36, &)~
6676(§%§) 7. SZ%H@ 7 64- 7 6 %—lug%)? .81(1H, Si J=8.8Hz), 7.94(1H,
16(H my 13 1601 m/Z: 295(M*). [0207]
[Referenee Examplels]) I,(6 Methoxy-3- pyrldyl) -5-(4-
pyrimidinyl)-1H-pyrazole-3-carboxylic acid
[0198]
2) 1-(6-Methyl-3-pyridyl)-5-(l-methyl-1H-pyrrol-3-yl) -
lH-pyrazole-3-carboxylic acid methyl ester
A solution of 4-(l-methyl-1H-pyrrol-3-yl)-2, 4-
dioxobutanoic acid methyl ester (3.00 g) and 5-hydrazino-2-
methyl pyridine (2.00 g) of Reference Example 7 in methanol
(80 mL) was heated to reflux for 20 minutes. After air
cooling, acetic acid (3.3 mL) was added to the reaction
solution, and the mixture was heated to reflux for 14 hours.
After air cooling, the reaction solvent was evaporated
under reduced pressure, chloroform and a saturated agqueous
sodium bicarbonate solution were added to the residue thus
obtained, and the mixture was partitioned. The organic
layer was washed with saturated saline, and then was dried
over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (acetone-chloroform), to obtain 1-(6-methyl-
3-pyridyl)-5-(l-methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-

carboxylic acid methyl ester (2.96 g, 70%) as a solid.
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[0208] [Chemical Formula 28] N~ N N-1002 ON1~ N [0209] 1)
4-Acetyl-2-methylthiopyrimidine A mixture of 3, 3-dimethylbutan-2-one (25.15
g) and N, N-dimethylformamide dimethylacetal (126 mL) was stirred at an
external temperature of 100C for 48 hours. After air 124 cooling, the low
boiling point components generated during the reaction were evaporated
under reduced pressure, and methanol (400 mL), thiourea (28.92 g) and

sodiym-methpside (13-39,g).were, 9?]939' tQ /iheﬁ‘?%iéik‘%f‘”&‘),bt%i.r‘@&’( e
mixture was heatéd fo reflux for 118 hours. After air cooling, sodium
methogidesd9.26 ¢) ivasiaddeéd 40 e sreactiprisolution,smetthy iodiden(ly.8
mL) was added_ dropwise to the mixture over 5 minutes under ice cooling,

afd thé Hixtdre WhE stirred fof Blhodrs. Whter Hid ethy? Cacetafe! Were Bdded

tgagesifduerqhitaingd by evaporating the reaction solvent under reduced
pressure, and the mixture was partitioned. The organic layer was washed
withBviter/ and Saturatéd 'saline, and then dried over anhydrous sodium
sulfate. f{%r9 eparation by filtration, the solvent was evaporated under
reduced préssure, and an aqueous 3 N

3) Title compound

To a suspension of 1-(6-methyl-3-pyridyl)-5-(1l-methyl-
1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid methyl ester
(2.96 g) in methanol (25 mL) and water (15 mL), lithium
hydroxide monohydrate (0.475 g) was added at room
temperature, and the resultant mixture was stirred for 1.5
hours. A residue obtained by evaporating the reaction
solvent under reduced pressure was neutralized with an
aqueous 1 N hydrochloric acid solution, and the
precipitated solid was filtered to obtain the title
compound (1.32 g, 47%).

'H-NMR (400MHz, DMSO-d¢)&: 2.56(3H, s), 3.55(3H, s), 5.72-
5.76(1H, m), 6.65-6.76(2H, m), 6.87-6.90(1H, m), 7.37-
7.44(1H, m), 7.76-7.81(1H, m), 8.44-8.50(1H, m).
ESI-MSm/z: 283 (M+H)".

[0200]

[Reference Example 15] 1-(6-Methyl-3-pyridazinyl)-5-
(5-methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid

[0201]

[Chemical Formula 27]
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hydrochloric acid solution (400 mL) was added to the residue thus obtained
and stirred for 15 hours at room temperature. Ethyl acetate was added to the
reaction solution and the mixture was partitioned, and the organic layer was
dried over anhydrous sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure was purified by
silica gel column chromatography (ethyl acetate-hexane), to obtain
*R-methylthiopyrimidine (26.34 g, 82%) as a solid. 1H-NMR(400MHz,
CD 13)5;! 2.63(3H, s), 2.70(3H, s), 7.51(1H, d, J=4.9Hz), 8.74(1H, d,

Sm/z 169(M+H) 125 [0210] 2)

Reference Example 8-(3), using 4-acetyl-2- methylthiopyrimidine (197
0), litHium bis(trimethylsilyl)amide (a 1.0 M solution in tetrahydrofuran,
1.40 mLhand dimethyl oxalate (276 mg). ESI-MSm/z: 255(M+H)". [0211] 3)
1-(6-Methoxy-3-pyridyl)-5-(2-methylthio-4-

pyrimidinyl)3 1 Hypyrazolee3carbokyliesEcidometng ester

1-(6-M -3-pyridyl hyl
pyﬂm@?ﬁ@% % g;%rr;@é?jsg caT%eéxi;ll}g Igc%ﬁethﬁ este ded to a

suspension of 3-chloro-6-methylpyridine (3.00 g) in ethanol
(45 mL), and the resultant mixture was heated to reflux for
2.5 hours. After air cooling, a residue obtained by
evaporating the reaction solvent was purified by silica gel
chromatography (a lower layer mixed solvent of chloroform-
methanol-water (7:3:1)), to obtain 3-hydrazino-6-
methylpyridazine (2.35 g, 81%) as a solid.
'H-NMR (400MHz, DMSO-d¢)&: 2.39(3H, s), 4.20(2H, br),
6.94(1H, d, J=9.3Hz), 7.18(1H, d, J=9.3Hz), 7.64(1lH, br).
ESI-MSm/z: 125 (M+H)"

[0203]

2) 1-(5-Methyl-2-pyridyl)-1l-ethanone

n-Butyllithium (a 1.58 M solution in hexane, 24 mL)
was added dropwise to a solution of 2-bromo-5-picoline (5.0
g) in diethyl ether (100 mL) over 5 minutes under cooling
to -78°C, and then the resultant mixture was stirred for 5
minutes. N, N-dimethylacetamide (3.5 mL) was added
dropwise to the reaction solution, and then the mixture was

stirred for 2 hours. Water and ethyl acetate were added to
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(204 mg, 49%) was obtained as a solid by the same method as that in
Reference Example 14-(2), using 4-(2-methylthio-4- pyrimidinyl)-2,
4-dioxobutanoic acid methyl ester (294 mg) and
5-hydrazino-2-methoxypyridine (161 mg) of Reference Example 2.
1H-NMR(400MHz, CDC13)5: 2.14(3H, s), 3.98(3H, s), 3.99(3H, s), 6.83(1H,
d, J=8.8Hz), 7.03(1H, d, J=5.1Hz), 7.45(1H, s), 7.63(1H, dd, J=8.8, 2.7Hz),

8A(1H, d.J72.77), 8 5a(1H, d, JER L H2), £SIMBra/z; 358(Mi k). 4[0212]
126 4) 1-(6-Methoxy-3-pyridyl)-5-(4-pyrimidinyl)-1H- pyrazole-3-carboxylic
aCitemethydreistel Rameywickel(aodexoessivenambumni sanagtiwatedn catalyst
washed with water and methanol was used) was added to a solution of

1§Cé%r§1%1fﬁ0xy-§§§ﬁfdﬁ)e-§?(§%%ﬂﬁylﬁﬁo-%i-l tration, a residue

pyHmidinyh-H-Ryrageles3-casbexyicadiddnethyl gster-£198 mg)induethanol
(25 mL), and the resultant mixture was stirred in a sealed tube at an external
teraperatuie of 1 20C $ar 16 howrs. Aftérair coolinga thlorefdrmn Was=added

to the reaction solution, and the insolyble matter was filtered. A residue
e Ty SeaRiratng (e Boent o TS Biars St 1aduled prodanare
wes.purified dyesiliea ggh celupn chsamategraphy (methanol-chloroform), to
optain 1-(6-methoxy-3-pyridyl)-5-(4-pyrimidinyl)-1H- pyrazole-3-carboxylic
adid WEthyPaster (198mg) 71%)-4< 4380lid) tHANNIR(ZDoMHz, D3B!

S BHL. 5)53.943M358),)6.-82(12 11, g, 09=7.93Hz), 8.54(1H, s).

[0204]

3) 4-(5-Methyl-2-pyridyl) -2, 4-dioxobutanoic acid
ethyl ester

Diethyl oxalate (7 mL) was added dropwise to a
solution of sodium ethoxide (3.5 g) in ethanol (60 mL) at
room temperature, then a solution of 1-(5-methyl-2-
pyridyl)-l-ethanone (3.43 g) in ethanol (40 mL) was added
to the reaction solution, and the mixture was stirred for 2
hours. Water and diethyl ether were added to the reaction
solution, and the mixture was partitioned. An aqueous 1 N
hydrochloric acid solution was added to the aqueous layer
to acidify the layer, and chloroform was further added
thereto. The mixture was partitioned, and the organic
layer was dried over anhydrous magnesium sulfate. After
separation by filtration, the solvent was evaporated under
reduced pressure, and 4-(5-methyl-2-pyridyl)-2, 4-
dioxobutanoic acid ethyl ester (6.8 g) was obtained as a

solid.
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d, J=8.8Hz), 7.34(1H, d, J=5.1Hz), 7.48(1H, s), 7.67(1H, dd, J=8.8, 2.7Hz),
8.14(1H, d, J=2.7Hz), 8.75(1H, d, J=5.1Hz), 9.11(1H, s). ESI-MSm/z:
312(M+H)'. [0213] 5) Title compound The title compound (100 mg, 86%)
was obtained as a solid by the same method as that in Reference Example
4, Method (B)-(4), using 1-(6-methoxy-3-pyridyl)-5-(4-
pyrimidinyl)-1H-pyrazole-3-carboxylic acid methyl ester 127 (122 mg).

1%—5(!&45&%‘89%# CBELIe: 4,00(3hh:5). 6.84¢LH, ds 478.8H2), 77.3/(1H, dd,
J=5.4, 1.2Hz), 7.51(1H, s}, 7.67(1H, dd, J=8.8, 2.7Hz), 8.16(1H, d, J:2.7hz),

88U 0, JE5.4H2Z), 09HA(1H] di I+ LRH D) ES MBIz 298¢M+H)L. . [0214]

[Reference Example 17] 4-Methoxypiperidine trifluoroacetate 0215]
(il FormUiA 5] CF00RI Hit oMb 16316 19 -0~ 1972

AsMethoxypiperidingslgarboxylic acid tert-butyl ester Under an argon
atmosphere, a solution of 4- hydroxypiperidine-1-carboxylic acid tert-butyl

ester (2(0005]

4) 1-(6-Methyl-3-pyridazinyl)-5-(5-methyl-2-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester

To a solution of 4-(5-methyl-2-pyridyl)-2, 4-
dioxobutanoic acid ethyl ester (3.54 g) and 3-hydrazino-6-
methylpyridazine (1.87 g) of (1) above in ethanol (71 mL),
acetic acid (4.31 mL) was added at room temperature, and
the resultant mixture was heated to reflux for 15 hours.
Further, concentrated hydrochloric acid (4.7 mL) was added
to the reaction solution, and the mixture was heated to
reflux for 3 hours. After air cooling, saturated sodium
hydrogen carbonate and chloroform were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-ethyl
acetate), to obtain 1-(6-methyl-3-pyridazinyl)-5-(5-methyl-
2-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (1.13
g, 23%) as a solid.
'H-NMR (400MHz, CDCls)&: 1.41-1.44(3H, m), 2.32(3H, s),
2.72(3H, s), 4.43-4.48(2H, m), 7.18(1H, s), 7.46-7.56(3H,

m), 7.98(1H, d, J=8.8Hz), 8.21(1lH, m).
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g) in N, N-dimethylformamide (20 mL) was added dropwise to a suspension
of sodium hydride (60%, 0.477 g) in N, N- dimethylformamide (20 mL) at
room temperature, and the resultant mixture was stirred for 15 minutes.
Methyl iodide (0.742 mL) was added dropwise to the reaction solution, and
the mixture was stirred for 2 hours. Water and ethyl acetate were added to
the reaction solution, and the mixture was partitioned. The organic layer was
dggggsg@/gyeg%nw;qus sodium sulfate. After separation by filtration, a
residue obtained by evaporating the solvent under reduced pressure was
purified By 8iica gel column chromatography (ethyl acetate-hexane), to
obtain 4- methoxypiperidine-1-carboxylic acid tert-butyl ester (1.43 g, 67%)
as an oy produét. 1ARMR400MHzZ, CDC13)5: 1.39-1.54(2H, m), 1.46(9H,
S), 1.8%JuB4@H.dN:395:342(3H78Y, 3,3%3:39(Lkk )+ 3353Ha §)
3.74-3.77(2H, m). [0217] 2) Title compound To a solution of
4smetitoxspipérdineticcarbbiylic aeidttert-butylRester ¢n42 dywithésalbiove in
dichloromethane (28 mL) triq[u_o acel i_c%(_14 mL) was added at_ room
ARG and e Ia A s N4 St S N The somvent
ohthenreactiasysalation was-gyaperated sundepreducesd pressuseand the title
compound (2.65 g, quantitative) was obtained as an oily product.
1H-NMRE00OMHz, CDC13)5: 1.98-2.02(4H, m), 3.19-3.23(2H, m),

313013, A2 (@), 3AEB3Hy ) 63543 B0 ) 2 67 (31, s,
7.32(1H, s), 7.64-7.69(2H, m), 7.81(1H, d, J=8.8Hz),
7.94(1H, d, J=8.8Hz), 8.15-8.16(1H, m), 13.16(1H, s).
EI-MSm/z: 295(M") .

[0207]

[Reference Example 16] 1-(6-Methoxy-3-pyridyl)-5-(4-
pyrimidinyl) -1H-pyrazole-3-carboxylic acid

[0208]

[Chemical Formula 28]

N/
k|
N =
2—00 ,H
s T
-
MeO ™ N
[0209]

1) 4-Acetyl-2-methylthiopyrimidine
A mixture of 3, 3-dimethylbutan-2-one (25.15 g) and N,
N-dimethylformamide dimethylacetal (126 mL) was stirred at

an external temperature of 100°C for 48 hours. After air
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[0218] [Reference Example 18] 4, 4-Difluoropiperidine hydrochloride [0219]
[Chemical Formula 30] 129 HC | FHN F 0220] 1) 1-Benzyl-4,
4-difluoropiperidine Under an argon atmosphere, diethylaminosulfur
trifluoride (8.38 mL) was added dropwise to a solution of
1-benzyl-4-piperidone (5.00 g) in benzene (200 mL) at OC, and the resultant
mixture was stirred for 30 minutes, and then heated to reflux for 18 hours.

Under Gooling,fo 0G.,, asatutale dpaocil}aecogkso%%'!j'ﬁ ROl soAUPYdrogaen; g

carbonate and ethyl acetate were added, and the mixture was partitioned.
Thecorganic layer wassdred pves antiydrnous sodiuesulfate sAftes separation
by filtration, a residue obtained by evaporating the solvent under reduced

pFEstitBowas PUifiEd by ShicagéiTolamn’chromadgraphy teiie thyF

agetate) tg ohfainl-henzyl-do4-difluetopiperidipg,, (4.64+Q,84%) as@apoily
product. 1H-NMR(400MHz, CDC13)5: 1.93-2.04(4H, m), 2.53-2.55(4H, m),
3IBHRH; ) WE 24 BAHEHI mr Ef-M8nf/er211 VY oyo221] 24 tRtle @dmpound

cooling, sodium methoxide (10.26 g) was added to the
reaction solution, methyl iodide (17.8 mL) was added
dropwise to the mixture over 5 minutes under ice cooling,
and the mixture was stirred for 5 hours. Water and ethyl
acetate were added to a residue obtained by evaporating the
reaction solvent under reduced pressure, and the mixture
was partitioned. The organic layer was washed with water
and saturated saline, and then dried over anhydrous sodium
sulfate. After separation by filtration, the solvent was
evaporated under reduced pressure, and an aqueous 3 N
hydrochloric acid solution (400 mL) was added to the
residue thus obtained and stirred for 15 hours at room
temperature. Ethyl acetate was added to the reaction
solution and the mixture was partitioned, and the organic
layer was dried over anhydrous sodium sulfate. After
separation by filtration, a residue obtained by evaporating
the solvent under reduced pressure was purified by silica
gel column chromatography (ethyl acetate-hexane), to obtain
4-acetyl-2-methylthiopyrimidine (26.34 g, 82%) as a solid.
'H-NMR (400MHz, CDCls)&: 2.63(3H, s), 2.70(3H, s), 7.51(1H,
d, J=4.9Hz), 8.74(1H, d, J=4.9Hz).

ESI-MSm/z: 169 (M+H)".
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Under an argon atmosphere, 1-chloroethyl chloroformate (2.62 mL) was
added dropwise to a solution of 1-benzyl-4, 4-difluoropiperidine (4.66 g) of
the above in dichloromethane (93 mL) at OC, and then the resultant 130
mixture was heated to reflux for 2 hours. After air cooling, the reaction
solvent was evaporated under reduced pressure, and a solution of the
residue thus obtained in methanol (93 mL) was heated to reflux for 4 hours.
After ai{d‘%i g, the reaction solvent was evaporated under reduced
pressure, diethyl ether was added to the residue thus obtained, and the
precipitated salid Meaasfilieredo tal -ghtainithéi title cempoundli (308 g, 87846):
1H-NMR(400MHz, D20)5: 2.31-2.41(4H, M), 3.43-3.46(4H, m). FAB-MSm/z:
1254A+E5% 1§225] fREference Example 19] 4-Fluoropiperidine hydrochloride

[0223] {hemigal Formulaz3tl, Hed HNDr F 10224} bt hio-4-
4-Fluoropiperidine-1-carboxylic acid tert-butyl ester Under an argon
anviosphere) [bis(2-~ methidxyathyliamino]salfddtrifiioride 38 mLpwasmng,

S0 o o gobtn s ydgompordne Lrhogl, 6. 1o
Reference Example 8-(3), using 4-acetyl-2-
methylthiopyrimidine (197 mg), lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 1.40 mL) and dimethyl oxalate (276 mg).
ESI-MSm/z: 255 (M+H)".

[0211]

3) 1-(6-Methoxy-3-pyridyl)-5-(2-methylthio-4-
pyrimidinyl) -1H-pyrazole-3-carboxylic acid methyl ester

1- (6-Methoxy-3-pyridyl) -5- (2-methylthio-4-
pyrimidinyl) -1H-pyrazole-3-carboxylic acid methyl ester
(204 mg, 49%) was obtained as a solid by the same method as
that in Reference Example 14-(2), using 4-(2-methylthio-4-
pyrimidinyl) -2, 4-dioxobutanoic acid methyl ester (294 mqg)
and 5-hydrazino-2-methoxypyridine (161 mg) of Reference
Example 2.
"H-NMR (400MHz, CDCls)&: 2.14(3H, s), 3.98(3H, s), 3.99(3H,
s), 6.83(1H, d, J=8.8Hz), 7.03(1H, d, J=5.1Hz), 7.45(1lH,
s), 7.63(1lH, dd, J=8.8, 2.7Hz), 8.16(1H, d, J=2.7Hz),
8.52(1H, d, J=5.1Hz).
ESI-MSm/z: 358 (M+H) .

[0212]
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Under cooling to -78C, and the resultant mixture was stirred for 30 minutes,
then stirred for 30 minutes at 0C, and further stirred for 2 hours at room
temperature. A 131 saturated aqueous solution of sodium hydrogen
carbonate and chloroform were to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent

under regused igasis was puiled by siica e soma espmatparaphy

(chloroform-ethyl acetate obtain 4-fluoropiperidine-I- carboxylic acid
teri~batyl lester-(l ¥ @ AlLo) asah oy iprodast. AH-NMR(400MHz,
CDC13)5: 1.45(9H, s), 1.76-1.86(4H, m), 3.41-3.54(4H, m), 4.70-4.87(1H,
m). EI-K&Hz: %%ha)l;. (02281 SISHtE CHHpaid A% Nf*ﬁ%av&frﬁ&ic

acid-dipxape,solution (12:mk)lwas addeddesQutiQnOfysed) was added
4-fluoropiperidine-I-carboxylic acid tert-butyl ester (1.74 g) of the above in

dichleromethiahen (35 nik) (@-room température Sand the fEsuledritnmixtie4-
was stied for 40,minutes. Diethyl ether was added 1q 8, regidhie obtained by
e%{pora]tlng Pﬁe SO veﬁlyof%e reaction SOFLPEIOI‘] untgfer redeuce pressure, and
the peecipifated selids was filteredrtp,obtain thestite sampoundn(Q:8404, was

73%). 1H-NMR(400MHz, DMSO-d6)5: 1.92-2.13(4H, m), 3.01-3.12(4H, m),
4§§;ggﬂquﬂrﬁ)sealed tube at an external temperature of
120°C for 16 hours. After air cooling, chloroform was
added to the reaction solution, and the insoluble matter
was filtered. A residue obtained by evaporating the
solvent of the filtrate under reduced pressure was purified
by silica gel column chromatography (methanol-chloroform),
to obtain 1-(6-methoxy-3-pyridyl)-5-(4-pyrimidinyl)-1H-
pyrazole-3-carboxylic acid methyl ester (123 mg, 71%) as a
solid.
'H-NMR (400MHz, CDCls)&: 3.98(3H, s), 3.99(3H, s), 6.82(1H,
d, J=8.8Hz), 7.34(1H, d, J=5.1Hz), 7.48(1H, s), 7.67(1lH,
dd, J=8.8, 2.7Hz), 8.14(1H, d, J=2.7Hz), 8.75(1lH, d,
J=5.1Hz), 9.11(1H, s).
ESI-MSm/z: 312 (M+H)".
[0213]
5) Title compound
The title compound (100 mg, 86%) was obtained as a
solid by the same method as that in Reference Example 4,
Method (B)-(4), using 1-(6-methoxy-3-pyridyl)-5-(4-

pyrimidinyl) -1H-pyrazole-3-carboxylic acid methyl ester
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FAB-MSm/z: 104(M+H)'. 0226] 132 [Reference Example 20]
Hexahydropyridazine hydrochloride [0227] [Chemical Formula 32] xHCI HN
ND H [0228] 1) 3, 6-Dihydropyridazine-1, 2-dicarboxylic acid=dibenzyl
ester 1, 3-Butadiene (14.2 g) was bubbled into a solution of 1,
2-azodicarboxylic acid=dibenzyl ester (10.28 g) in benzene (50 mL) under
cooling to -10C, and then the resultant mixture was stirred for 16 hours at
roQm, temperature. A residue obtained by evaporating the reaction solvent
under reduced pressure was purified by silica gel column chromatography
(ethyinaretaterexans)cio ) obtain 30 63dihydiopysidazirnietl, @;dicafocyht,
acid=dibenzyl ester 2.27 g, 21%) as an oiIP/l roduct. 1H-NMR(400MHz,

cbG13)5!3.96:3 8502+ br); 4745-4.52(3H i), §105-8 F5(A brfi 78(2H,

bp.-g.@3-740(0H, )1 FABMIM/z-353(M+H) 6[0228112) 4, J-5.4Hz),
Hexahydropyridazine To a solution of 3, 6-dihydropyridazine-1, 2-
ditatBoxylic dcidtdibetizyl ester (2.57 g) of the above in

ESI-MSm/z: 298 (M+H)".

[0214]

[Reference Example 17] 4-Methoxypiperidine
trifluoroacetate

[0215]

[Chemical Formula 29]

- OF500,H

HNO—D Mle

[0216]

1) 4-Methoxypiperidine-l-carboxylic acid tert-butyl
ester

Under an argon atmosphere, a solution of 4-
hydroxypiperidine-l-carboxylic acid tert-butyl ester (2.00
g) in N, N-dimethylformamide (20 mL) was added dropwise to
a suspension of sodium hydride (60%, 0.477 g) in N, N-
dimethylformamide (20 mL) at room temperature, and the
resultant mixture was stirred for 15 minutes. Methyl
iodide (0.742 mL) was added dropwise to the reaction
solution, and the mixture was stirred for 2 hours. Water

and ethyl acetate were added to the reaction solution, and

the mixture was partitioned. The organic layer was dried
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methanol (25 mL), 10% palladium-carbon (0.754 g) was added, and the
resultant mixture was stirred for 19 hours in the 133 presence of hydrogen.
The catalyst was filtered from the reaction solution, and then the solvent of
the filtrate was evaporated under reduced pressure, to obtain
hexahydropyridazine (0.629 g, quantitative) as an oily product.
1H-NMR(400MHz, DMSO-d6)5: 1.67-1.75(2H, m), 1.96-2.05(2H, m),

20@%?Ja%ﬁ!jhf@hﬁ%‘é%ﬁmlzsﬂﬁ’ﬁé") Aqﬂ?t%q:] §éparation b)y

Hexahydropyridazine-I-carboxylic acid tert-butyl ester Method (A
Di-tertutoxydicarbenate (2. ib gy wasdadded taao selution afhe solvent
hexahydropyridazine (0.72 g) in methanol (20 mL) at room temperature, and

e PESuItrt MikELIrB WS UStirrdd FoP s hburs. AYesititeGbtded By '™
eMﬁB@F@éiﬂﬂ?%B%E%?Q%W'V@Bét@g@tﬁ%%%q pressuig was, pyrified by
Cco

silica gel column chromatography (acetone-chloroform), to obtain
hesahyanoplpiclazibeskcarbsoxsicacid terebuty|tester{0671 gs48%) ds- 4R

oily praduct. 1H-NMR(400MHz, CDC13)5: 1.48(9H, s), 1.50-1.73(4H, m),
2B Ik, FRaBHD, B! "t like, J=4.5Hz), 4.65(1H, br). Method (B)
I ae R S, BSLEE

Toasatution of: 2; (tertchuiexycarbonyl) sexahydrapyridazipedicarbpxylic acid
benzyl
1.81-1.84(2H, m), 3.05-3.12(2H, m), 3.31-3.39(1H, m),
3.35(3H, s), 3.74-3.77(2H, m).
[0217]
2) Title compound
To a solution of 4-methoxypiperidine-l-carboxylic acid
tert-butyl ester (1.42 g) of the above in dichloromethane
(28 mL), trifluorocacetic acid (14 mL) was added at room
temperature, and the resultant mixture was stirred for 2.5
hours. The solvent of the reaction solution was evaporated
under reduced pressure, and the title compound (2.65 g,
quantitative) was obtained as an oily product.
'H-NMR (400MHz, CDCls)&: 1.98-2.02(4H, m), 3.19-3.23(2H, m),
3.30-3.42(2H, m), 3.37(3H, s), 3.54-3.60(1H, m).
[0218]
[Reference Example 18] 4, 4-Difluoropiperidine
hydrochloride
[0219]

[Chemical Formula 30]
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ester (Bioorg. Med. Chem., 2002, 10, 953; 26.94 g) in 134 methanol (250
mL), 10% palladium-carbon (50% wet, 5.21 g) was added, and the resultant
mixture was stirred for 4 hours under a hydrogen atmosphere. After
separation by filtration, a residue obtained by evaporating the solvent of the
filtrate under reduced pressure was purified by silica gel column
chromatography (chloroform-methanol), to obtain

hexahydropyrldiﬁine I-carboxylic acid tert-butyl ester (18.24 g, 85%) as an
oily product. 1H-NMR(400MHz, CDC13)5: 1.48(9H, s), 1.50-1.73(4H, m),
2.87{(2H, % like, J=4.5Hz), 3.51(2H, t like, J=4.5Hz). 4) Title compound A 4 N
acid-dioxane solution (4 mL) was added to a solution of
op;}:ridazine-l-carboxylic acid tert-butyl ester (0.671 g) of the above
in dichlgrpmethane (8 mL) at room temperature, and the resultant mixture
was stirred for 1 hour. Diethyl ether and pentane were added to the reaction
solution; Jank e supetnathnt Was rermeves biydesantation. The remaining

fractio S drled under reduced pressure, th obtain_the title compound
(0.992 & Eotey s S LbteL AT RMIRCIGOMHES MO 5. Labors, b,
2:50(2H; dr),d2.98(2Bk bt 4.356H dog dESHMS 2. 8 4(M+HY1{0231] of
[Reference Example 24 1- Methy |pera2|n -2-one hydrochloride [0232(1)0C

l-benzyl-4-piperidone g) in benzene (200 mL) at

and the resultant mixture was stirred for 30 minutes, and
then heated to reflux for 18 hours. Under cooling to 0°C,
a saturated aqueous solution of sodium hydrogen carbonate
and ethyl acetate were added, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (hexane-
ethyl acetate), to obtain l-benzyl-4, 4-difluoropiperidine
(4.67 g, 84%) as an oily product.
'H-NMR (400MHz, CDCls)&: 1.93-2.04(4H, m), 2.53-2.55(4H, m),
3.54(2H, s), 7.24-7.34(5H, m).
EI-MSm/z: 211 (M").

[0221]

2) Title compound

Under an argon atmosphere, 1l-chloroethyl chloroformate
(2.62 mL) was added dropwise to a solution of l-benzyl-4,
4-difluoropiperidine (4.66 g) of the above in

dichloromethane (93 mL) at 0°C, and then the resultant
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135 [Chemical Formula 33] HC I HNN - 0 [0233] 1)
3-Oxopiperazine-1-carboxylic acid tert-butyl ester Triethylamine (3.83 mL)
and di-tert-butoxydicarbonate (6.32 mL) were added to a mixed solution of
piperazin-2-one (2.5 g) in tetrahydrofuran (50 mL) and methanol (50 mL) at
room temperature, and the resultant mixture was stirred for 4 hours. The
reaction solvent was evaporated under reduced pressure, water and ethyl

agetats yere.adged (o the residye, thus ghtained, and the-mixturg was

partitioned. The organic layer was washed with water and saturated saline in
this @rden anchthersthecwashinglwater layer waspcombingdufoefurthetuced
extraction with ethyl acetate. The organic layers were combined and dried

oVEF iRy arouE thagndSiuth Sir&te. Aiter Sephrifiory By Filalicn & fediue

Oﬁ@é%@l&y quaperatingdhesolvent W%J@QHQ@@E%S%@;M@S salidified
using ethyl acetate-hexane, thus to obtain 3-oxopiperazine-1-carboxylic acid

tert-butyleste(3.61t; ?E%)tlHﬂNMR(Zﬂ)WHQS CDEL3)5 ted8(9Hes),
Sr%l?e?hc;%o igg%e?a?né Giéag Ho;%? é‘r g%lld tert- a%l (tlt %%S) @8213014
thus obtained, and the precipitated solid was filtered, to
obtain the title compound (3.03 g, 87%).
'H-NMR (400MHz, D,0)&: 2.31-2.41(4H, M), 3.43-3.46(4H, m).
FAB-MSm/z: 122 (M+H)".

[0222]

[Reference Example 19] 4-Fluoropiperidine
hydrochloride

[0223]

[Chemical Formula 31]

e 8

O

[0224]

1) 4-Fluoropiperidine-l-carboxylic acid tert-butyl
ester

Under an argon atmosphere, [bis(2-
methoxyethyl)amino]sulfur trifluoride (7.33 mL) was added
dropwise to a solution of 4-hydroxypiperidine-l-carboxylic
acid tert-butyl ester (4.00 g) in dichloromethane (80 mL)
Under cooling to -78°C, and the resultant mixture was
stirred for 30 minutes, then stirred for 30 minutes at 0°C,

and further stirred for 2 hours at room temperature. A
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Sodium hydride (60%, 960 mg) was added to a solution of
3-oxopiperazine-1-carboxylic acid tert-butyl ester (3.0 g) of the above in N,
N-dimethylformamide (50 mL) at 0C, and then methyl iodide (2.33 mL) was
added to the reaction solution, which was then stirred for 15 hours at room
temperature. Water and ethyl acetate were added to the reaction solution,
and the mixture was partitioned. The organic layer was washed with water

apd,saturatad saling o this order, and té‘i?@it&ﬁ WRSHIDgyater Jayers,were, 4

combined for further extraction with ethyl acetate. The organic layers were
cohibimed @and dried over anhydrauscmagnesium i sulfaten Afterseparatior by
filtration, the solvent was evaporated under reduced pressure, and thus

AR S- IXopigErazinétd -CAbdRyfic AitterlBlityT €5t @752 g, 72%)

wasebiained asan,eilypraduct. IHNMR(400MHZ CRC13)5¢ 14 70H. ),
3.01(3H, s), 3.34(2H, t, J=5.6Hz), 3.65(2H, t, J=5.6Hz), 4.07(2H, s). [0235]
33 Titkes ¢ ompovineeAEN Eydroehloriccacidadiokane soltition (200 ) wealkiced

added to 4-methyl-3-oxopiperazine-l-carboxylic acid tert- l’E)lut | ester (2.06 g)
e R e ] ST A SR 2,

terpperatyre rihe Hieactionsalvent was eyapetated-undesregdused pressure,
and toluene was added to the residue thus obtained. Then, the solvent was
azeshepically evaporattahderredited pféssufedandthe residie thbsy
ogggggy\{as dried, to 137 obtain the title compound (1.44 g, 99%) as an oily
product.

'H-NMR (400MHz, CDCl3)&: 1.45(9H, s), 1.76-1.86(4H, m),

3.41-3.54(4H, m), 4.70-4.87(1H, m).
EI-MSm/z: 203 (M').

[0225]

2) Title compound

A 4 N hydrochloric acid-dioxane solution (12 mL) was
added to a solution of 4-fluoropiperidine-l-carboxylic acid
tert-butyl ester (1.74 g) of the above in dichloromethane
(35 mL) at room temperature, and the resultant mixture was
stirred for 40 minutes. Diethyl ether was added to a
residue obtained by evaporating the solvent of the reaction
solution under reduced pressure, and the precipitated

solids was filtered to obtain the title compound (0.870 g,

'H-NMR (400MHz, DMSO-d¢)d: 1.92-2.13(4H, m), 3.01-3.12 (4H,
m), 4.83-4.97(1H, m).
FAR-MSm/z: 104 (M+H)*.

[0226]
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1H-NMR(400MHz, DMSO-d6)5: 2.86(3H, s), 3.34(2H, br m), 3.50(2H, m),
3.64(2H, s). MS(ESI)m/z: 115(M+H)". [0236] [Reference Example 22]
1-Methylpiperazin-2-one trifluoroacetate Trifluoroacetic acid (3 mL) was
added to a solution of 4-methyl-3-oxopiperazine-I-carboxylic acid tert-butyl
ester (0. 308 g) of Reference Example 21-(2) in dichloromethane (6 mL) at
room temperature, and the resultant mixture was stirred for 1.5 hours. A

residue ghtping b cxeparating dhe eaelion salventuder educed

pressure was dried to obtain the titte compound (0.485 g, quantitative).
1hyNIMREQOMEZ, CDC13-CD30D (15 : 1))5: 2.98(3H, s), 3.39(2H, t-like,
J=6.1Hz), 3.54(2H, t-like, J=6.1Hz), 3.72(2H, s). MS(El)m/z: 114(M’). [0237]
[Refereﬁ%zé/ﬂample 23] 4-Methoxypiperidine hydrochloride [0238]
[ChemicalEarmula 34l HOLHBLOM [0239] A 4 N hydrochloric acid-dioxane
solution (10-mirwas 138 added to a solution of
ﬁ;m”etho ypiperidine-I-carboxylic acid tert-butyl ester (5.34 g) of Reference
Example 17-(1) in 1, 4-dioxane (10 mL) at room temperature, and the

H

[0228]

1) 3, 6-Dihydropyridazine-1, 2-dicarboxylic
acid=dibenzyl ester

1, 3-Butadiene (14.2 g) was bubbled into a solution of
1, 2-azodicarboxylic acid=dibenzyl ester (10.28 g) in
benzene (50 mL) under cooling to -10°C, and then the
resultant mixture was stirred for 16 hours at room
temperature. A residue obtained by evaporating the
reaction solvent under reduced pressure was purified by
silica gel column chromatography (ethyl acetate-hexane), to
obtain 3, 6-dihydropyridazine-1, 2-dicarboxylic
acid=dibenzyl ester (2.57 g, 21%) as an oily product.
'H-NMR (400MHz, CDCls)&: 3.70-3.85(2H, br), 4.35-4.52(2H,
br), 5.05-5.25(4H, br), 5.78(2H, br), 7.03-7.40(10H, m).
FAB-MSm/z: 353 (M+H)".

[02209]

2) Hexahydropyridazine

To a solution of 3, 6-dihydropyridazine-1, 2-
dicarboxylic acid=dibenzyl ester (2.57 g) of the above in
methanol (25 mL), 10% palladium-carbon (0.754 g) was added,

and the resultant mixture was stirred for 19 hours in the
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resultant mixture was stirred for 30 minutes. Further, a 4 N hydrochloric
acid-dioxane solution (20 mL) was added to the mixture, which was then
stirred for 30 minutes. The reaction solvent was evaporated under reduced
pressure, and the solid thus obtained was filtered with ethyl acetate, to
obtain the title compound (3.55 g). 1H-NMR(400MHz, DMSO-d6)5: 1.68(2H,
m), 1.93(2H, m), 2.91(2H, m), 3.08(2H, m), 3.23(3H, s), 3.42(1H, q,

J53.90H7). [024Q], [Reference ﬁ%@%@'&%%@%)a%FM@Q%&’"?@& the
hydrochloride [024{1] [Chemical Formula 35] [ ] 1)

HCI HN [0242

(38 p:3+Floorepyirmlidine-l-catbaxylic acid tertl batyl esfercDiethiylamiaosulfars
trifluoride (2.22 mL) was added to a solution of ,
(ﬁ?@ﬂﬁé}%ﬁyw%ﬁdiﬁ%ﬁ%ﬁﬁo%ﬁ& SBIC tert DUty EstBr (2.62 g) in
dichiaropethane:(30-mkd at o 785 and the resultant mixture was stifred for

75 minutes at room temperature. The reaction solution was poured into ice
watedand partitioned. The organic layer was dried 139 over anhydrous

LD g HE S At AAL? ool brocburb il pubtd by S e
calumn chromatography.(hexane-ethyl acetate), to obtain (3S)-3-
ESI-MSm/z: 87 (M+H)".

[0230]

3) Hexahydropyridazine-l-carboxylic acid tert-butyl
ester

Method (&)

Di-tert-butoxydicarbonate (2.10 g) was added to a
solution of hexahydropyridazine (0.72 g) in methanol (20
mL) at room temperature, and the resultant mixture was
stirred for 15 hours. A residue obtained by evaporating
the reaction solvent under reduced pressure was purified by
silica gel column chromatography (acetone-chloroform), to
obtain hexahydropyridazine-l-carboxylic acid tert-butyl
ester (0.671 g, 43%) as an oily product.

'H-NMR (400MHz, CDCls)&: 1.48(9H, s), 1.50-1.73(4H, m),
2.87(2H, t like, J=4.5Hz), 3.51(2H, t like, J=4.5Hz),
4.65(1H, br).

Method (B)

To a solution of 2-(tert-
butoxycarbonyl)hexahydropyridazine-1l-carboxylic acid benzyl

ester (Bioorg. Med. Chem., 2002, 10, 953; 26.94 g) in
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fluoropyrrolidine-1-carboxylic acid tert-butyl ester (676 mg, 26%) as an oily
product. 1H-NMR(400MHz, CDC13)5: 1.45(9H, s), 2.17-2.26(1H, m),
3.52-3.68(5H, m), 5.20(1H, dt, J=52.7, 3.4Hz). [0243] 2) Title compound A 4
N-hydrochloric acid-dioxane solution (5 mL) was added to a solution of
(3S)-3-fluoropyrrolidine-I- carboxylic acid tert-butyl ester (600 mg) of the
above in dichloromethane (10 mL) at room temperature, and the resultant

miXtULe yyas suggd for 75 pinutes. Riethyl_ether was agdegtp the reaction
solution, and the precipitated solid was filtered, to obtain the tifle "compound
(34 ngiBEY%) abid-NMR (4OOMHZznDMER+d6)5: R-00-2t26(2¢ myr 4
3.15-3.56(4H, m), 5.43(1H, dt, J=52.9, 3.8Hz), 9.83(2H, br s). [0244]
[F%@férrénEQ%n?pl]éY%]%ﬁh&BW&B@Fﬁﬁeridiﬁétﬁ%rsc?é?ﬂ&ﬁ & 6245

[Q@Q%@gﬁngp“gafggi&ﬁélH@%gfkghﬂgyﬁgv%%orating the solvent

4-Fluoromethylpiperidine-I-carboxylic acid tert- butyl ester To a solution of
4cHydrogymethylpiperidided -reduced pressure was purified by

silica gel column chromatography (chloroform-methanol), to
obtain hexahydropyridazine-l-carboxylic acid tert-butyl
ester (18.24 g, 85%) as an oily product.
'H-NMR (400MHz, CDC13)&: 1.48(9H, s), 1.50-1.73(4H, m),
2.87(2H, t like, J=4.5Hz), 3.51(2H, t like, J=4.5Hz).

4) Title compound

A 4 N hydrochloric acid-dioxane solution (4 mL) was
added to a solution of hexahydropyridazine-l-carboxylic
acid tert-butyl ester (0.671 g) of the above in
dichloromethane (8 mL) at room temperature, and the
resultant mixture was stirred for 1 hour. Diethyl ether
and pentane were added to the reaction solution, and the
supernatant was removed by decantation. The remaining
fraction was dried under reduced pressure, thus to obtain
the title compound (0.292 g, 66%) as a solid.
'"H-NMR (400MHz, DMSO-ds)&: 1.66(2H, br), 2.50(2H, br),
2.98(2H, br), 4.35(4H, br).
ESI-MSm/z: 87 (M+H)".

[0231]

[Reference Example 21] 1-Methylpiperazin-2-one
hydrochloride

[0232]
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carboxylic acid tert-butyl ester (1.17 g) in dichloromethane (8 mL),
[bis(2-methoxyethyl)amino]sulfur trifluoride (1.2 mL) and
[bis(2-methoxyethyl)amino]sulfur trifluoride (a 50% solution in
tetrahydrofuran, 3 mL) were added dropwise under ice cooling, and the
resultant mixture was stirred for 17 hours at room temperature. Water, a
saturated aqueous solution of sodium hydrogen carbonate, and ethyl acetate

were ad{g%%gnqgﬁéelr%c}m?@gﬁ)n, and the mixture partitioned. The organic

layer was dried pyer anhydrous magnesium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent under reduced
regsureyyas purified by silica gel column chromatography (hexane-ethyl
acetate),/to obtain 4- fluoromethylpiperidine-1-carboxylic acid tert-butyl ester
(597 mg;51%) as a solid. 1H-NMR(400MHz, CDC13)5: 1.22(2H, m),
1.46(9H, E), 1.70(2H, d, J=12.94Hz), 1.83(1H, m), 2.71(2H, br), 4.13(2H, br),
4.21(1H,0,3%36.10Hz), 4.32(1H, d, J=6.10Hz). [0247] 2) Title compound The
titte compound (526 mg, quantitative) was obtained as a solid by the same
method!as tHatiARERIERE EXampIeP 24T 24 (gt tert-butyl ester

4-fluoromethyipiperidine-learboxyli acightert- uiyl ester (633 M)y, onate
1H-NMR(400MHz, CDC13)5: 1.76(3H, m), 1.96(2H, d, J=13.4Hz), 2.90(2H,
b6 33BARH, dyele<l 2 8He), 4.2661H,ided=6dDkz)prd 37 (kH pd,rd=6.10Bz)ne
(2.5 g) in tetrahydrofuran (50 mL) and methanol (50 mL) at
room temperature, and the resultant mixture was stirred for
4 hours. The reaction solvent was evaporated under reduced
pressure, water and ethyl acetate were added to the residue
thus obtained, and the mixture was partitioned. The
organic layer was washed with water and saturated saline in
this order, and then the washing water layer was combined
for further extraction with ethyl acetate. The organic
layers were combined and dried over anhydrous magnesium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was solidified using ethyl acetate-hexane, thus to obtain
3-oxopiperazine-l-carboxylic acid tert-butyl ester (3.6 g,
72%) .

'H-NMR (400MHz, CDCls)&: 1.48(9H, s), 3.37-3.40(2H, m),
3.62-3.65(2H, m), 4.01(2H, s), 6.32(1lH, br s).

[0234]
2) 4-Methyl-3-oxopiperazine-l-carboxylic acid tert-

butyl ester
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[0248] [Reference Example 26] (3R)-3-Fluoropiperidine hydrochloride [0249]
[Chemical Formula 37] HO | ~F HN 0250] [Method A|]
(3R)-3-Fluoropiperidine-I-carboxylic acid tert-butyl ester (346 mg) was
obtained as an oily product by the same method as that in Reference
Example 24-(1), using (2S)-2- hydroxymethylpyrrolidine-1-carboxylic acid
tert-butyl ester (3.0 g) and diethylaminosulfur trifluoride (2.95 mL). This ester

product.gs dissalwed in dichlororaethane, (20,mL) AN, hydrachloric, ;.

acid-dioxane (7 mL) was added thereto at room temperature, and the
mixtue avas stirred fFon30 Imimutes.x Diethyh ethertwas addedltodbeaeacton
solution, and the precipitated solid was filtered, to obtain the tite compound

(£62 fiig, €% 6 o' ProtesSely B8 H¥oiid “TRENMR (400NHE, 2° ©°C/

DIMSO:d6)p ke 6878 93 g) 3-0333 1 20(4 s M. O (18, ddeIF4a S0 1 0n
2.4Hz), 9.34(2H, br s). 142 [0251] [Method B] Diethylaminosulfur trifluoride

(mﬁqﬁﬁ;ym’agﬂ@d@@d 1@ sa sbknioptdafrred for 15 hours at room
G SRR D mInOline (1999 B ndtingnerene (00
reaction solution, and the mixture was partitioned. The
organic layer was washed with water and saturated saline in
this order, and then the washing water layers were combined
for further extraction with ethyl acetate. The organic
layers were combined and dried over anhydrous magnesium
sulfate. After separation by filtration, the solvent was
evaporated under reduced pressure, and thus 4-methyl-3-
oxopiperazine-l-carboxylic acid tert-butyl ester (2.32 g,
72%) was obtained as an oily product.
'H-NMR (400MHz, CDCls3)®: 1.47(9H, s), 3.01(3H, s), 3.34(2H,
t, J=5.6Hz), 3.65(2H, t, J=5.6Hz), 4.07(2H, s).

[0235]

3) Title compound

A 4 N hydrochloric acid-dioxane solution (20 mL) was
added to 4-methyl-3-oxopiperazine-l-carboxylic acid tert-
butyl ester (2.06 g) obtained above, and the resultant
mixture was stirred for 1 hour at room temperature. The
reaction solvent was evaporated under reduced pressure, and
toluene was added to the residue thus obtained. Then, the
solvent was azeotropically evaporated under reduced

pressure, and the residue thus obtained was dried, to
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temperature. The reaction solution was poured into a saturated aqueous
solution of sodium hydrogen carbonate and extracted with dichloromethane.
The organic layer was dried over anhydrous magnesium sulfate. After
separation by filtration, a residue obtained by evaporating the solvent under
reduced pressure was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain a mixture of

(@3)Lahenad 2 luarometiouioliing and, (3B)1-benay Slugraniaadipe
(14.56 g, 73%) as an oily product. A solution of this mixture (7.25 g) and
chienoferdiccatid 1-choceethyd esters@ (3@ mls)in dichidimethane) (100 mL)
was heated to reflux for 1.5 hours. After air cooling, a residue obtained by
e\3/a88r%€tﬁfg fher réaétiort Bolveht under reduced pressure was dissolved in
methagel (50, mLy); ang then the solution was heated to reflux for 75 minutes.
After air cooling, a residue obtained by evaporating the reaction solvent
under reddééd pressure was crystallized from methanol-diethyl ether, to

obtain the title compound (1.58 g, 30%). 1H-NMR(400MHz, DMSO-d6)5:
s SR8 D G B2y, 4 ST P SCAReTE, 9.580H, &) 143
[G252]1 [Refesenree Example 27] (2S)-2-Fluoromethylpyrrolidine
hydrochloride [0253] [Chemical Formula 38] HCI / HN

Trifluoroacetic acid (3 mL) was added to a solution of
4-methyl-3-oxopiperazine-l-carboxylic acid tert-butyl ester
(0. 308 g) of Reference Example 21-(2) in dichloromethane
(6 mL) at room temperature, and the resultant mixture was
stirred for 1.5 hours. A residue obtained by evaporating
the reaction solvent under reduced pressure was dried to
obtain the title compound (0.485 g, quantitative).

'"H-NMR (400MHz, CDCl3-CDsOD(15: 1))&: 2.98(3H, s), 3.39(2H,
t-1like, J=6.1Hz), 3.54(2H, t-like, J=6.1Hz), 3.72(2H, s).
MS(EI)m/z: 114 (M").

[0237]

[Reference Example 23] 4-Methoxypiperidine
hydrochloride

[0238]

[Chemical Formula 34]

*HO|

HNC>7© Me

[0239]

A 4 N hydrochloric acid-dioxane solution (10 mL) was
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[0254] 1) (2S)-1-Benzoyl-2-hydroxymethylpyrrolidine To a mixed solution of
(2S)-2-hydroxymethylpyrrolidine (3.00 mL) and benzoyl chloride (6.92 mL) in
dichloromethane (100 mL) and water (100 mL), sodium hydrogen carbonate
(7. 51 g) was added at room temperature, and the resultant mixture was
stirred for 1.5 hours. Dichloromethane was added to the reaction solution,
and the mixture was partitioned. The organic layer was dried over anhydrous
sodimm sulfate. After.separation by firation, aJesiee. optaeddiy s
evaporating the solvent under reduced pressure was dissolved
tetrahydrefurany(i20 rak}and watet (60 mk), Rambﬂnuﬂnmgedmpxmew
dihydrate (6. 25 g) was added to the reaction solution at room temperature

ahtl the MixdEWAS éﬂﬁe@%e‘?ﬁgﬁ?%é?gﬁt?tfc?nt%ﬁjtlomﬁayﬁ)%rtltloned

apddheorganicilaygrwags.dried pyeranbydroys sadivm sulfateAfler, 2 4
separation by filtration, the solvent was evaporated under reduced pressure,

aNdPtlyldsc(zsyqr@enzeyldzdiydfeﬂymﬁwpymlidm(é (579 ¢ 989 mast o
alned S a 144 QI| roduct 1H- NMR(40§N%I_-?< C13)5; 1.60-2 7(4H
%E&é g2(2h, ), 4. 50(1 L 73145555, 92(

71443;&5_865%om)eEOCZS&ISZk%bim%@eﬂue@me@wlwg@mee, and
Diethylaminosulfur trifluoride (1.93 mL) was added to a solution of

(E5R15erizbyH2 Ry ATy by Frofidine (250 h Bichioronmathane (560
ml).under.ige cooling, and o.na (3.55 ).

'H-NMR (400MHz, DMSO-d¢)&: 1.68(2H, m), 1.93(2H, m), 2.91(2H,

m), 3.08(2H, m), 3.23(3H, s), 3.42(1H, g, J=3.90Hz).

[0240]
[Reference Example 24] (33) -3-Fluoropyrrolidine
hydrochloride
[0241]
[Chemical Formula 35]
“HCI F
HN:::I‘

[0242]

1) (3S)-3-Fluoropyrrolidine-l-carboxylic acid tert-
butyl ester

Diethylaminosulfur trifluoride (2.22 mL) was added to
a solution of (3R)-3-hydroxypyrrolidine-l-carboxylic acid
tert-butyl ester (2.62 g) in dichloromethane (50 mL) at -
78°C, and the resultant mixture was stirred for 75 minutes
at room temperature. The reaction solution was poured into

ice water and partitioned. The organic layer was dried

139



the resultant mixture was stirred overnight. A saturated aqueous solution of
sodium hydrogen carbonate and chloroform were added to the reaction
solution, and the mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration, a residue obtained
by evaporating the solvent under reduced pressure was purified by silica gel
column chromatography (hexane-ethyl acetate), to obtain (2S)-1-benzoyl-2-

fiugromethylpyriolidine (772 Mg, 21%9).as.an °AJ¥th?dQ83£ﬁa%E'ﬁ'}'MB€o OMHz,
CDC13)5: 1.74-2.18(4H, m), 3.49(2H, br s), 4.44-4.90(3H, m), 7.38-7.54(5H,
noi [G256]13) (23)-1<Bennd- 2> ueliometiypyvalidine timdercaaitrogernt
atmasphere, lithium aluminum hydride (128 mg) was added to_a solution of
(PS5 DOV tRDTSHETy B oRdmE (=50 ) ft tetrahyHirOfGTah D mL)
at reomdenpergiire abdthe resuliantmbxiyre yascheateds 1o, refhsg for 1

hour. After air cooling, ice was added to 145 the reaction solution, which was
tHen oreared withiahi rexcesseofdithivim alumirling dwdridet Bubseegrently,’ 6

diethyl, gj,/her and water were added to the reaction solution, and the mixture
wa%’par ifibnad. Ef‘ﬁeoorgg\nﬁ: I%y%? was dried over anhydrous sodium sulfate.

Aftenseparationby dilication,:a residyergbtainedhy evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(ethyFacetatd-Hexahe), to-ahtain (2S)-1- Berzyl2-fldoférmethylpyrrolidine
(142 m%%%o}) as an oily product.

2) Title compound

A 4 N-hydrochloric acid-dioxane solution (5 mL) was
added to a solution of (3S)-3-fluoropyrrolidine-1-
carboxylic acid tert-butyl ester (600 mg) of the above in
dichloromethane (10 mL) at room temperature, and the
resultant mixture was stirred for 75 minutes. Diethyl
ether was added to the reaction solution, and the
precipitated solid was filtered, to obtain the title
compound (341 mg, 86%).
'H-NMR (400MHz, DMSO-d¢)&: 2.00-2.26(2H, m), 3.15-3.56(4H,
m), 5.43(1H, dt, J=52.9, 3.8Hz), 9.83(2H, br s).

[0244]

[Reference Example 25] 4-Fluoromethylpiperidine
hydrochloride

[0245]

[Chemical Formula 36]

*HC

F
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1H-NMR(400MHz, CDC13)5: 1.62-1.76(3H, m), 1.88-1.97(1H, m),
2.25-2.31(1H, m), 2.84-2.97(2H, m), 3.48(1H, d, J=12.9Hz), 4.04(1H, d,
J=13.2Hz), 4.21-4.42(2H, m), 7.22-7.34(5H, m). [0257] 4) Title compound
1-Chloroethyl chloroformate (289 L) was added to a solution of
(2S)-1-benzyl-2-fluoromethylpyrrolidine (466 mg) in dichloromethane (20 mL)
at room temperature, and the resultant mixture was heated to reflux for 1
hour. Af[tgg 4%15 cooling, a residue obtained by evaporating the reaction
solvent under reduced pressure was dissolved in methanol (20 mL), and the
solution was-1ateddoaeflyx ot hodi nAftercar boakng,dheaeactientsolvent
was evaporated under reduced pressure, and a solid thus obtained was
filtgred with ‘@iéthyl ether, to obtain the title compound (292 mg, 87%).

1H-NMR{4Q0MHz, DMSQ-66)51,1 9652 Q04 Rl 1); 318(2H, 4. (146 J=7.2H2),
3.75-3.85(1H, m), 4.55-4.76(2H, m), 9.66(2H, s). [0258] [Reference Example
28} BkMethoxy piperidine r hy&rochloride §0259] - [Chernidal Formula 39] HOI

F&%éﬁ?@é§§¥)h%%g'd%d%%ypu¥g¥gQEﬂ%§¥B%§gg%ﬁ§gfggf%§¥gulfur
trifluoride (1.2 mL) and [bis(2-methoxyethyl)amino]sulfur
trifluoride (a 50% solution in tetrahydrofuran, 3 mL) were
added dropwise under ice cooling, and the resultant mixture
was stirred for 17 hours at room temperature. Water, a
saturated aqueous solution of sodium hydrogen carbonate,
and ethyl acetate were added to the reaction solution, and
the mixture partitioned. The organic layer was dried over
anhydrous magnesium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (hexane-ethyl acetate), to obtain 4-
fluoromethylpiperidine-l-carboxylic acid tert-butyl ester
(597 mg, 51%) as a solid.

'H-NMR (400MHz, CDCl3)&: 1.22(2H, m), 1.46(9H, s), 1.70(2H,
d, J=12.94Hz), 1.83(1H, m), 2.71(2H, br), 4.13(2H, br),
4.21(1H, d, J=6.10Hz),
4.32(1H, d, J=6.10Hz).

[0247]

2) Title compound

The title compound (526 mg, quantitative) was obtained

as a solid by the same method as that in Reference Example
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ester A solution of triethylamine (15.2 mL) and di-tert- butoxydicarbonate
(11.9 g) in methanol (50 mL) was added to a solution of 3-hydroxypiperidine
(5.00 g) in methanol (50 mL) at room temperature, and the resultant mixture
was stirred for 15 hours. A residue obtained by evaporating the solvent of
the reaction solution under reduced pressure was purified by silica gel
column chromatography (ethyl acetate-chloroform), to obtain

3-hydroxypi eﬁ'gﬂ%lsr%%ﬁé’%lﬂi%%@r@&R‘étyi estan(9.86 9,.99%) 25 8 solid.
1H-NMR(400MHz, CDC13)5:71.36-1.55(2H, m), 1.45(9H, s), 1.71-1.78(1H,
myy y88(d4tem), G02-32038(2H, m), 3.52(1H, m), 3.72-3.76(2H, m).
ElI-MSm/z: 201 M').é%ZGl 147 2) 3-Methoxypiperidine-I-carboxylic acid
teF-DUH €808 EMm %}(y%)%e&diﬁé-@é&rb% ylic-acil @byl dstet - (91241,

88%)iwag ohtained-as anily product by the same smethod as thakin onz)
Reference Example 17-(1), using 3 hydroxypiperidine-1-carboxylic acid
tert-Butyltestelr (9786 - gPdnd methyl iodide (3.66 mL). 1H-NMR(400MHz,
CDC13§: ]159-1.54(2& m), 1.46(9H, s), 1.72-1.73(1H, m), 1.92(1H, m),
3.04-3. (?3 ,m), 3.37(3H, s), 3.55-3.74(2H, m). EI-MSm/z: 215(M"). [0262]
3) Title ceaRoWte Example 26] (3R)-3-Fluoropiperidine

hydrochloride
[0249]

[Chemical Formula 37]

*HCI

“F
()

[0250]

[Method A]

(3R) -3-Fluoropiperidine-l-carboxylic acid tert-butyl
ester (346 mg) was obtained as an oily product by the same
method as that in Reference Example 24-(1), using (2S)-2-
hydroxymethylpyrrolidine-1l-carboxylic acid tert-butyl ester
(3.0 g) and diethylaminosulfur trifluoride (2.95 mL). This
ester product was dissolved in dichloromethane (20 mL), 4N
hydrochloric acid-dioxane (7 mL) was added thereto at room
temperature, and the mixture was stirred for 30 minutes.
Diethyl ether was added to the reaction solution, and the
precipitated solid was filtered, to obtain the title
compound (162 mg, 8% from two processes) as a solid.

"H-NMR (400MHz, DMSO-dg)&: 1.65-1.93(4H, m), 3.03-3.20 (4H,

m), 4.97(1H, dd, J=45.7, 2.4Hz), 9.34(2H, br s).
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The title compound (6.36 g, 98%) was obtained as a solid by the same
method as that in Reference Example 19- (2), using
3-methoxypiperidine-I-carboxylic acid tert-butyl ester (9.24 g).
1H-NMR(400MHz, DMSO-d6)5: 1.58-1.61(2H, m), 1.76-1.81(2H, m),
2.88-2.94(3H, m), 3.09-3.13(1H, m), 3.28(3H, s), 3.55- 3.51(1H, m).
EI-MSm/z: 115(M"). [0263] [Reference Example 29] (2S,
5R)—2-I\/ﬂ%t£1§)i<}/methyl-5 methylpyrrolidine hydrochloride [0264] [Chemical
Formula 40] 148 H CI HN OMe [0265] 1) (2S,
5S)-2-(4*Methydpiranyl)sulfonyloxymethyl-5 methoxypyrrolidine-1-carboxylic
acid tert-butyl ester Under ice cooling, sodium hydride (60% in oil, 568 m%)

was adléq 164 §0ILHGH bF (28, 55)2-bahzffoxyrietfiyfs) was added t
hydroxymethylpysroligie-1-carboxylic agightest: bt ester, £3 04i9 Se
Takano, et al., Tetrahedron Lett., 1989, 30, 3805-3806) and methyl iodide (1
mD)IndN, N dimethydformarnieeh@0emi(} Cdnchihe pesifant mixtutdiwas
stired for 30 minutes at room tetmneratyre, Witer and diethyl ettior were
atided 15 the réadtion soltition; and the mixture was partltionedt. “fhe organic

layerwas washed WB reaction solution was poured into a
saturated aqueous solution of sodium hydrogen carbonate and
extracted with dichloromethane. The organic layer was
dried over anhydrous magnesium sulfate. After separation
by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel
column chromatography (ethyl acetate-hexane), to obtain a
mixture of (2S)-1-benzyl-2-fluoromethylpyrrolidine and
(3R) -1-benzyl-3-fluoropiperidine (14.56 g, 73%) as an oily
product. A solution of this mixture (7.25 g) and
chloroformic acid l-chloroethyl ester (4.50 mL) in
dichloromethane (100 mL) was heated to reflux for 1.5 hours.
After air cooling, a residue obtained by evaporating the
reaction solvent under reduced pressure was dissolved in
methanol (50 mL), and then the solution was heated to
reflux for 75 minutes. After air cooling, a residue
obtained by evaporating the reaction solvent under reduced
pressure was crystallized from methanol-diethyl ether, to
obtain the title compound (1.58 g, 30%).

"H-NMR (400MHz, DMSO-dg)&: 1.72-1.81(4H, m), 2.91-3.33(4H,

m), 4.98(1H, d, J=46.1Hz), 9.33(2H, s).
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water and saturated saline, and dried over anhydrous sodium sulfate. After
separation by filtration, a residue obtained by evaporating the solvent under
reduced pressure was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain (2S, 5S)-2-benzyloxymethyl-5-
methoxymethylpyrrolidine-1-carboxylic acid tert-butyl ester (2.68 g, 85%) as
an oily product. To a solution of this 5- methoxymethylpyrrolidine product
(2.68 g)[i(gb@gfhanol (50 mL), 10% palladium-carbon (50% wet, 1.50 g) was
added, and the mixture was stirred overnight at room temperature under a
hydrogeémrafmosphere.<Eng teaction solttiorewas filtered - 49 @ndrihiendhee
solvent of the filtrate was evaporated under reduced pressure, to obtain (2S,
5SY S RGGroxyhithyl-5- methoxymethylpyrrolidine-1-carboxylic acid tert-butyl
ester (182-9,,98%) as an oily product. To a solution of this 2-
hydroxymethylpyrrolidine product (1.44 g) and p- toluenesulfonyl chloride
(1.34 g) irhegichioroniathané{508mL), pyridine (5 mL) was added at room
temperaturefaﬁd the mixture was stirred overnight. 1 N Hydrochloric acid
and,chloroform were added to the reaction solution, and the mixture was
partitioned. organic layer was dried over anhydrous sodium sulfate.
After sep@ration by filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(methanokehlproform), to obtain (2S, 5S)-2-(4-
methylphenyl)sulfonyloxymethyl-5-methoxypyrrolidine-I- carboxylic acid
tert-buty! esé?(I.%Z%,“?@%}%‘&ﬂ 6H9X§F6%%%¥lpyrr01ldme

To a mixed solution of (2S)-2-hydroxymethylpyrrolidine
(3.00 mL) and benzoyl chloride (6.92 mL) in dichloromethane
(100 mL) and water (100 mL), sodium hydrogen carbonate (7.
51 g) was added at room temperature, and the resultant
mixture was stirred for 1.5 hours. Dichloromethane was
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was dissolved in tetrahydrofuran (120 mL) and water (60 mL),
then lithium hydroxide dihydrate (6. 25 g) was added to the
reaction solution at room temperature, and the mixture was
stirred overnight. The reaction solution was partitioned,
and the organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, the solvent was
evaporated under reduced pressure, and thus (2S)-1-benzoyl-

2-hydroxymethylpyrrolidine (5.79 g, 98%) was obtained as an
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1H-NMR(400MHz, CDC13)5: 1.35 and 1.43(9H, s), 1.80-2.10(4H, m), 2.44
and 2.45(3H, s), 3.23-3.52(2H, m), 3.31(3H, s), 3.83-4.23(4H, m), 7.34(2H, t,
J=9.0Hz), 7.78(2H, t, J=4.0Hz). [0266] 2) Title compound Under a nitrogen
atmosphere, sodium borohydride (55% in oil, 313 mg) was added to a
solution of (2S, 5S)-2-(4- methylphenyl)
sulfonyloxymethyl-5-methoxypyrrolidine-I- carboxylic acid tert-butyl ester
(JO.§9§ q)ﬁg&?coc(jimethylsulfoxide (30 mL) at room temperature, and the
resultant mixture was stirred for 1 hours at 85C. After air cooling, water and
diethyletiveyOmere, added tbdthel redctioresalidpnpand The Inixtuie Wwas m) ,
partitioned. The organic layer was washed with water and saturated saline,

and then thé orfanit layér Was'dred over anAldlous’sadilmi! suifate. AftEF

separation by filtration, a residue obtained by evaporating the solvent under
reduced pressure was dissolved in dichloromethane (30 mL), 4 N
hydrochlerie Sacid-dioxane (10 mL) was added thereto at room temperature,
and the mixtyre was stirred for 1.5 hours. The reaction . solvent was
evaporgt)ed }ugﬁ érﬁé%%ze%yérézségrléfod:nodn ﬁw%hsyt ]fiﬁglc%%ace)und (216 mg,
33%) wasabiained as a.salid: ESI-MSBY23:3Q0M+H) w026/ s[Refesence
Example 30] 1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrrioR3UAY-2H-pYrarote-3lcaioxglic atid [0BeB]ymethylpyrrolidine

(1.50 g) in dichloromethane (50 mL) under ice cooling, and
the resultant mixture was stirred overnight. A saturated
aqueous solution of sodium hydrogen carbonate and
chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(hexane-ethyl acetate), to obtain (2S)-1-benzoyl-2-
fluoromethylpyrrolidine (772 mg, 51%) as an oily product.
'H-NMR (400MHz, CDCls)&: 1.74-2.18(4H, m), 3.49(2H, br s),
4.44-4.90(3H, m), 7.38-7.54(5H, m).

[0256]

3) (2S)-1-Benzyl-2-fluoromethylpyrrolidine

Under a nitrogen atmosphere, lithium aluminum hydride
(128 mg) was added to a solution of (2S)-1-benzoyl-2-
fluoromethylpyrrolidine (350 mg) in tetrahydrofuran (20 mL)
at room temperature, and the resultant mixture was heated

to reflux for 1 hour. After air cooling, ice was added to
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[Chemical Formula 41] HN 002 0 MeO N [0269]
4-[1-(Phenylsulfonyl)-1H-pyrrol-3-yl]-2, 4 dioxobutanoic acid ethyl ester (12. 4
g) was obtained as a 151 solid by the same method as that in Reference
Example 8-(3), using 1-[1-(phenylsulfonyl)-1H-pyrrol-3-yl]-1-ethanone (10.7
g) and diethyl oxalate (8.60 mL), and lithium bis(trimethylsilyl)amide (a 1.0 M
solution in tetrahydrofuran, 46. 3 mL). To a solution of this butanoic acid

ethyl esterproduct (3.00,9)n ethangl (BAML). - ¢ reated with an

hydrazino-2-methoxypyridiné (1.90 g) of Reference Example 2 and acetic
aekk:91 el )L wene addethatinoam temperature Sapsdheanixtyre wasthyl
heated to reflux overnight. Further, concentrated hydrochloric acid (1.00 mL)

Wals 5ddéd to i Teakish soflitih, dhd-the rinktare Was Reafet®y retli for
6:days, Afteralr cagling, thereagtian solventyvas, evaporgted yadereduced

pressure, a saturated aqueous solution of sodium hydrogen carbonate,
m@ﬁaﬁd@ﬁwoa@eméWesadd@dt@o a reSidue thzeobtairved,and the
v¥f as Qartltloned he o anlc Iﬁ}/ r wa%drlegl quer aandrouE s%qlcum
suffate Atter s’eparafe ion yeflltc? ation, the sdlvent Vas evaporated Under
reduced peesstke, gthanoh (S504mt) andisadidm-hydroxide (86 m@)1were

added at room
chromatography (ethyl acetate-hexane), to obtain (2S)-1-
benzyl-2-fluoromethylpyrrolidine (142 mg, 44%) as an oily
product.
'H-NMR (400MHz, CDCls)&: 1.62-1.76(3H, m), 1.88-1.97(1H, m),
2.25-2.31(1H, m), 2.84-2.97(2H, m), 3.48(1H, d, J=12.9Hz),
4.04(1H, d, J=13.2Hz), 4.21-4.42(2H, m), 7.22-7.34(5H, m).
[0257]
4) Title compound
1-Chloroethyl chloroformate (289 uL) was added to a
solution of (2S)-1l-benzyl-2-fluoromethylpyrrolidine (466
mg) in dichloromethane (20 mL) at room temperature, and the
resultant mixture was heated to reflux for 1 hour. After
air cooling, a residue obtained by evaporating the reaction
solvent under reduced pressure was dissolved in methanol
(20 mL), and the solution was heated to reflux for 1 hour.
After air cooling, the reaction solvent was evaporated
under reduced pressure, and a solid thus obtained was
filtered with diethyl ether, to obtain the title compound
(292 mg, 87%).

'H-NMR (400MHz, DMSO-d¢)&: 1.56-2.06(4H, m), 3.15(2H, t,

146



temperature to a residue thus obtained, and the mixture was stirred for 3
hours. Water (20 mL) was added to the reaction solution, and the mixture
was stirred overnight. Ethyl acetate was added to a residue obtained by
evaporating the reaction solvent under reduced pressure, and the mixture
was partitioned. The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent
152 Linder redyce presgure, was, purifiedshy silica gel colymng o6 (25, ) |
chromatography (dichioromethaneethyl acetate), to obtain
1-(6-methaxg-B-pyridinyl)-5-(1H-pyrrol-3-yl)-1H-pyrazol 3- carboxylic acid
ethyl ester (210 mg, 5%). 1H-NMR(400MHz, CDC13)5: 1.41-1.44(3H, t,
J=7.1HZ} 3680319 S A UBtSH2 G 0=7 1 RL) B BR-E05(H ),
6B LYk 1 Y, 6.73-6.76(1H, m), 6.80(1H, d, J=8.8Hz), 6.95(1H, d,
J=0.7Hz), 7.66(1H, ddd, J=8.8, 2.7, 0.7Hz), 8.25(1H, d, J=2.7Hz), 8.34(1H,
br s). FAB:M8m/z: 313(M+H)'. [0270] Furthermore, a precipitated solid from
the aqu %Js Ia%er d rin%the p Lz'tion operation was filtered to obtain the title
n N

co T160° 4156) TH-RIMR{400MHz, DMSO-d6)5: 3.89(3H, d,
J=THHb), 5.82(1H, d, J=1.5Hz), 6.53(1H, d, J=1.5Hz), 6.61(1H, S),
6.66-6-23(1H, m), 6.88(1H, dd, J=8.8, 1.0Hz), 7.70(1H, ddd, J=8.7, 1.5,

-8.20(1H, m), 11.14(1H, s). FAB-MSm/z: 285(M+H)'. [0271]

O Me
[0260]

1) 3-Hydroxypiperidine-l-carboxylic acid tert-butyl
ester

A solution of triethylamine (15.2 mL) and di-tert-
butoxydicarbonate (11.9 g) in methanol (50 mL) was added to
a solution of 3-hydroxypiperidine (5.00 g) in methanol (50
mL) at room temperature, and the resultant mixture was
stirred for 15 hours. A residue obtained by evaporating
the solvent of the reaction solution under reduced pressure
was purified by silica gel column chromatography (ethyl
acetate-chloroform), to obtain 3-hydroxypiperidine-1-
carboxylic acid tert-butyl ester (9.86 g, 99%) as a solid.
'H-NMR (400MHz, CDCls)&: 1.36-1.55(2H, m), 1.45(9H, s),
1.71-1.78(1H, m), 1.88(1H, m), 3.02-3.13(2H, m), 3.52(1H,
m), 3.72-3.76(2H, m).
EI-MSm/z: 201 (M") .

[0261]
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[Reference Example 31] 1-(6-Methoxy-3-pyridyl)-5-(1
methyl-1H-pyrazol-3-yl)-1H-pyrazole-3-carboxylic acid [0272] [Chemical
Formula 42] 153 N'NC 02 N-NMeON 0273] 1)
1-Methyl-1H-pyrazole-3-carboxylic acid N-methoxy-N- methylamide
1-Hydroxybenzotriazole (2.37 g), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (6.79 g),

”iethy'aé?irhe—ge%ﬁ&%i%%'d95QlTQHM%@J%w'H@PdhX%rP&DM (2.93

g) were added to a solution of 1-methyl-1H-pyrazole-3-carboxylic acid (2.025
g} &rrdichloromethane (80 mL) at room temperature, and the resultant
mixture was stirred for 22 hours. Water and chloroform were added to the

reaction SOfUON Hntithe fHikftire WAS Baftitiorfed i fganic tHyer ias ©*
washed with ssatjirated saline; and then.dried eyer, aphydious, Sediunt ane

sulfate. After separation by filtration, a residue obtained by evaporating the
sok/embdnder rédiced: pressurenwastarified:by: ilich) gelicolomn3 -

chromatography (acetone- chlgroform), to obtai
o RS 5 S BOMES A Rlrmahs Nty BRTAE (67e%6

pyrazo ic” acid N-methoxy- hylami
qyanttadiviey es.an Qilyipredugt.clHMNMR(400MHz, CDC13)5: 3.43(3H, br s),

3.75(3H, s),
'H-NMR (400MHz, CDCls)&: 1.30-1.54(2H, m), 1.46(9H, s),
1.72-1.73(1H, m), 1.92(1H, m), 3.04-3.21(3H, m), 3.37(3H,
s), 3.55-3.74(2H, m).
EI-MSm/z: 215(M") .

[0262]

3) Title compound

The title compound (6.36 g, 98%) was obtained as a
solid by the same method as that in Reference Example 19-
(2), using 3-methoxypiperidine-l-carboxylic acid tert-butyl
ester (9.24 qg).
'H-NMR (400MHz, DMSO-d¢)d: 1.58-1.61(2H, m), 1.76-1.81(2H,
m), 2.88-2.94(34H, m), 3.09-3.13(1H, m), 3.28(3H, s), 3.55-
3.51(1H, m).
EI-MSm/z: 115(M).

[0263]

[Reference Example 29] (2S, 5R)-2-Methoxymethyl-5-
methylpyrrolidine hydrochloride

[0264]

[Chemical Formula 40]
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3.97(3H, s), 6.76(1H, d, J=2.4Hz), 7.36(1H, d, J=2.4Hz). FAB-MSm/z:
170(M+H)'. 154 [0274] 2) 3-Acetyl-I-methyl-1H-pyrazole
3-Acetyl-I-methyl-1H-pyrazole (2.03 g, quantitative) was obtained as an oily
product by the same method as that in Reference Example 8-(2), using
1-methyl-1H-pyrazole-3- carboxylic acid N-methoxy-N-methylamide (2.78 g)
and methyllithium (a 0.98 M solution in diethyl ether, 23 mL).
1H-NMR(400M@2, CDC13)5: 2.57(3H, s), 3.97(3H, s), 6.77(1H, d, J=2.4Hz),
7.37(1Hy d, J=2.4Hz). EI-MSm/z: 124(M"). [0275] 3)

4% Methyl-1H-pyrazol-3-yl)-2, 4-dioxobutanoic acid methyl ester Under
cooligg to -78C, lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetraflydrofuran, 20 mL) was added dropwise to a solution of
3-acetyi-Mmethyl-1H-pyrazole (2.03 g) in tetrahydrofuran (50 mL), and the
resultantypidyre was stirred for 1 hour. A solution of dimethyl oxalate (3.90
g) in tetrahydrofuran (15 mL) was added dropwise to the reaction solution,
and thén tHe fnixtuie-wad stifetfot PHivours )at 0C oWaterxand tdiethyd-ether
were added to thleirgaction solution, aind tr;iec ,r(r:]{ix%lére Waifpaftigoned. The

AG0E003 TRyerwas Acidified “ioH 35 Using 2R dqueous © NydfochTdric acid

solution;ang- thea extyacted; withoehlorofarm: The arganic layer wass gvashgd
with saturated saline, and then dried over anhydrous
was added to a solution of (2S, 5S)-2-benzyloxymethyl-5-
hydroxymethylpyrrolidine-1l-carboxylic acid tert-butyl ester
(3.04 g, S. Takano, et al., Tetrahedron Lett., 1989, 30,
3805-3806) and methyl iodide (1 mL) in N, N-
dimethylformamide (30 mL), and the resultant mixture was
stirred for 30 minutes at room temperature. Water and
diethyl ether were added to the reaction solution, and the
mixture was partitioned. The organic layer was washed with
water and saturated saline, and dried over anhydrous sodium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain (2S5, 5S)-2-benzyloxymethyl-5-
methoxymethylpyrrolidine-l-carboxylic acid tert-butyl ester
(2.68 g, 85%) as an oily product. To a solution of this 5-
methoxymethylpyrrolidine product (2.68 g) in methanol (50
mL), 10% palladium-carbon (50% wet, 1.50 g) was added, and
the mixture was stirred overnight at room temperature under

a hydrogen atmosphere. The reaction solution was filtered,
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sodium sulfate. After separation by filtration, the 155 solvent was evaporated
under reduced pressure, and 4-(1- methyl-1H-pyrazol-3-yl)-2,
4-dioxobutanoic acid methyl ester (0.975 g, 28%) was obtained as a solid.
1H-NMR(400MHz, CDC13)5: 3.85(3H, s), 3.92(3H, s), 6.88(1H, br), 7.24(1H,
br), 7.43(1H, br).EI-MSm/z: 210(M"). [0276] 4)
1-(6-Methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-3-

yQrHHpyLazqle:3 §8‘[‘?z%>§¥é'coaf°"éﬁ‘ée@ﬂ€§ge{é“QQM'&%%orated under
4-(1-methyl-1H-pyrazol-3-yl)-2, 4- dioxobutanoic acid methyl ester (0.975 g)

anddb:hydrazires2methoxypyridine (2885 &) )ofRenfgdemegEe(amﬂle&—m
methanol (30 mL) was heated to reflux for 40 minutes. After air cooling,

ABEHC I B 08 TRI'Y ivak added fo fife FeBehon sofitfon; and therhixthre©*

was heated togeflux for [15,hoyrs, Afterair coeling, thereactign selventwas
evaporated under reduced pressure, chloroform and a saturated aqueous
st@Wu@W@m@é@Wb@n@@@%er@la%ea Yo @nésidue thus

ogtallned an%%he I‘TX was,_par tlgned Furth ngl the e agueous @(ye
was extracte oro ofm-m anolc‘ao T) e organlc IIlayeirs were

ceambined. washed wtmgattwat@daaadm and-then ddegdovernarhydrodsthe
sodium sulfate. After separation by filtration, a residue obtained by
eVapératig'the SOIVERe rier redabed préssurérnas putifiedby silitayet

calumn chromatogranhy, (acetgneschlorofarm), 10 Obigin; 1:(6- .y 1y
methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-3- yI) -1H- pyrazole-3-carboxylic

anickmetlkyhestep0.665igy46%) asStee organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(methanol-chloroform), to obtain (2SS, 5S8)-2-(4-
methylphenyl)sulfonyloxymethyl-5-methoxypyrrolidine-1-
carboxylic acid tert-butyl ester (1.64 g, 70%) as an oily
product.
'H-NMR (400MHz, CDCl3)&: 1.35 and 1.43(9H, s), 1.80-2.10(4H
m), 2.44 and 2.45(3H, s), 3.23-3.52(2H, m), 3.31(3H, s),
3.83-4.23(4H, m), 7.34(2H, t, J=9.0Hz), 7.78(2H, t,
J=4.0Hz) .

[0266]

2) Title compound

Under a nitrogen atmosphere, sodium borohydride (55%
in oil, 313 mg) was added to a solution of (2S, 5S)-2-(4-
methylphenyl)sulfonyloxymethyl-5-methoxypyrrolidine-1-

carboxylic acid tert-butyl ester (1.601 g) in
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156 solid. 1H-NMR(400MHz, CDC13)5: 3.88(3H, s), 3.96(3H, s), 3.97(3H,
s), 5.93(1H, d like, J=2.2Hz), 6.78(1H, d, J=8.5Hz), 7.20(1H, s like),
7.28-7.30(1H, m), 7.65-7.72(1H, m), 8.21(1H, d, J=2.5Hz). FAB-MSm/z:
314(M+H)*. [0277] 5) Title compound To a mixed solution of
1-(6-methoxy-3-pyridyl)-5-(1-
methyl-1H-pyrazol-3-yl)-1H-pyrazole-3-carboxylic acid methyl ester (0.665 Q)

in;tefrahydrafiyap (84ul), mmethanal (4. miy) a&‘eqn‘g el mL)lithium,

hydroxidé monohydrate (0. 099@ g) was added at room temperature, and the
resultant amixtute wassstirsed $ari2 hedirs.ckhe reacticn solvebtwvas After
evaporated under reduced pressure, and a residue thus obtained was

aCitifisd (oH ™ by AdGihg A aﬁb%ﬁ%]i RERGErsEHI6riE AffsbitibhS The

DE%%IE'E@&S’H solid,wasnfiltered, and thusdheditie.compeund;(0-348 9, 5p%0)
was obtained. 1H-NMR(400MHz, DMSO-d6)5: 3.78(3H, s), 3.91(3H, s),

606 .18(1HE yrn), 602 (YRS bk I=8i8Hz )i FLOT(1HS hke)yr7.69¢1Has like),
7 76 7.82(1H, m), 8.21-8.25(1H, m). FAB-MSm/z; 300(M+H)*. [0278] ..
Reference xamplegffjlf( af\?fet]ﬁoxy 3- pyrlﬁyl)% ff yareus sbait

mseilnybibl.pym@t%zyl)swa%azele gycarboxylic-acifl, [Q27]sko¥ie

obtained by evaporating the solvent under reduced pressure
was dissolved in dichloromethane (30 mL), 4 N hydrochloric
acid-dioxane (10 mL) was added thereto at room temperature,
and the mixture was stirred for 1.5 hours. The reaction
solvent was evaporated under reduced pressure, and thus the
title compound (216 mg, 33%) was obtained as a solid.
ESI-MSm/z: 130 (M+H)".

[0267]

[Reference Example 30] 1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid

[0268]

[Chemical Formula 41]
H
™

N

[0269]
4-[1- (Phenylsulfonyl)-1H-pyrrol-3-yl]-2, 4-

dioxobutanoic acid ethyl ester (12. 4 g) was obtained as a
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[Chemical Formula 43] N NiOO2H N 07 MeO N [0280] 1)
1-(6-Methoxy-3-pyridyl)-5-(1-methyl-IH-pyrrol-3 yl)-1H-pyrazole-3-carboxylic
acid ethyl ester Lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 11.1 mL) was added dropwise to a solution of 3-acetyl
1-methylpyrrole (1.2 mL) in tetrahydrofuran (10 mL) under cooling to -78C,
and the resultant mixture was stirred for 30 minutes. Diethyl oxalate (2.06

ml)Was ,3dded dopwise to the reactipn.sojytion, and then te, mixture was

stirred for 1 hour at room temperature. 3- Methoxy-6-hydrazinopyridine (2.5

gk of Refereiice (Rxample 2] facetic) adit (036 mll)-and ethanet {58mmbEwere
added to the reaction solution, and the mixture was heated to reflux for 18

hobPs. ‘afidr &P LodifgRy Sattiatéd aqiBobl Biitiort 6t soditrh"fydrogen
carhonate watenand ethylacetate.were) addeg ta the,reagtion solution, and

the mixture was partitioned. The organic layer was dried over anhydrous
nfagresindrsylfatenAftép separdtion b dilteation; &t residue obtaindédibgnoic

evapqrati e solvent under reduced pressure was purified by silica gel
B P e el S SCbrty o il (o0 e} 5
IHGamethoxy-3-pidyk1Bridine (1.90 g) of Reference Example 2

5-(1-methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid

and acetic acid (3.91 mL) were added at room temperature,
and the mixture was heated to reflux overnight. Further,
concentrated hydrochloric acid (1.00 mL) was added to the
reaction solution, and the mixture was heated to reflux for
6 days. After air cooling, the reaction solvent was
evaporated under reduced pressure, a saturated aqueous
solution of sodium hydrogen carbonate, water and ethyl
acetate were added to a residue thus obtained, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
the solvent was evaporated under reduced pressure, ethanol
(50 mL) and sodium hydroxide (816 mg) were added at room
temperature to a residue thus obtained, and the mixture was
stirred for 3 hours. Water (20 mL) was added to the
reaction solution, and the mixture was stirred overnight.
Ethyl acetate was added to a residue obtained by
evaporating the reaction solvent under reduced pressure,
and the mixture was partitioned. The organic layer was
dried over anhydrous sodium sulfate. After separation by

filtration, a residue obtained by evaporating the solvent

152



ethyl ester (2.45 g, 73%) as an oily product. 1H-NMR(400MHz, DMSO-d6)5:
1.41(3H, t, J=7.20Hz), 3.59(3H, s), 3.98(3H, s), 4.43(2H, q, J=7.20Hz),
5.91(1H, dd, J=2.81, 1.83Hz), 6.41(1H, t, J=1.95Hz), 6.51(1H, t, J=2.32H2),
6.79(1H, d, J=8.79Hz), 6.90(1H, s), 7.65(1H, dd, J=8.79, 2.69Hz), 8.25(1H,
d, J=2.32Hz). [0281] 2) Title compound An aqueous 1 N sodium hydroxide
solution (9 mL) was added to a suspension of 1-(6-methoxy-3-pyridyl)-5-(1-

%‘%%B}ékl@é@ﬁé‘%‘%ﬁ@éélﬂil%yr%g'%ﬁﬁaf%éy'&ya%i?ﬁ@é{' %eéiefc@lﬁﬁrg) in
tetrahydrofuran (30 mL) at room témperature, and the resultant mixture was
stitredrfer 46 rhptiks. Flrthermornes anaagueous/l Nisedium hydroxidetain
solution (4 mL) was added to the reaction solution, and_ the mixture was

stirré8 TP 3 R¥urs. RVAISHANd biethy ' StHRY "iere daded 1o thB¥Eaéfidn >~

selution, and the mixture,yas. pagitionedy The agugous layer was acidified
using hydrochloric acid, and extracted with chloroform. The organic layer
wéis GMBd DVEfEmhyeeus maghedium safdfs!, After Sepatdtion by fifatioh,

(E3 0 8500 Wl Obtaiteti 44 A i, 1o RN OO DMSC SR
3:54(3k1, 8)-3.9143hli 5).m P, 78(18h dck J=2,69-k 83kiz), 6.68{tH1 df, I58.67,

2.56Hz), 6.84(1H, s), 6.95(1H, d, J=8.79Hz), 7.77(1H, dd, J=8.89, 159
269HZ)1 B 23(1+P & Li=2.69FZ) TT2 83 (1H - Br). EILNEmM/ZE 299(KE). d

J=2.7Hz), 8.34(1H, br s).
FAB-MSm/z: 313 (M+H)".

[0270]

Furthermore, a precipitated solid from the aqueous
layer during the partition operation was filtered to obtain
the title compound (1.60, 41%).

'H-NMR (400MHz, DMSO-d¢)d: 3.89(3H, d, J=1.5Hz), 5.82(1H, d,
J=1.5Hz), 6.53(1H, d, J=1.5Hz), 6.61(1H, s), 6.66-6.73(1lH,
m), 6.88(lH, dd, J=8.8, 1.0Hz), 7.70(1H, ddd, J=8.7, 1.5,
1.5Hz), 8.16-8.20(1H, m), 11.14(1H, s).

FAB-MSm/z: 285 (M+H)".

[0271]

[Reference Example 31] 1-(6-Methoxy-3-pyridyl)-5-(1-
methyl-1H-pyrazol-3-yl) -1H-pyrazole-3-carboxylic acid

[0272]

[Chemical Formula 42]
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[0282] [Reference Example 33] 1-(6-Methoxy-3-pyridazinyl)-5-
(1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid [0283] [Chemical Formula 44]
HN CO 0O2~-N N N [0284] 4-[1-(Phenylsulfonyl)-1H-pyrrol-3-yl]-2, 4-
dioxobutanoic acid methyl ester (1.76 g) was obtained as a solid by the
same method as that in Reference Example 31- (3), using
3-acetyl-|-phenylsulfonylpyrrole (2.23 g), dimethyl oxalate (1.60 g), and
lithium bjs(trimethylsilyl)Jamide (a 1.0 M solution in tetrahydrofuran, 9.85
mL). A solutldn of this butanoic acid methyl ester product (1.76 g) and
3-chloro-6-hydrazinopyridazine (759 mg) in methanol (30 mL) was heated to
reflux overnightf~Conc ted hydrochloric acid (1.00 mL) was added to the
reaction solutign,.afid the raixture was further heated to reflux for 3 hours.
After aif’cooling, the reaction solvent was evaporated under reduced
pressure, a.saturated 160 aqueous solution of sodium hydrogen carbonate,
water and™

[0273]

1) 1-Methyl-1H-pyrazole-3-carboxylic acid N-methoxy-N-
methylamide

l1-Hydroxybenzotriazole (2.37 g), 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride
(6.79 g), triethylamine (13.4 mL), and N, O-
dimethylhydroxylamine hydrochloride (2.93 g) were added to
a solution of l-methyl-1H-pyrazole-3-carboxylic acid (2.025
g) in dichloromethane (80 mL) at room temperature, and the
resultant mixture was stirred for 22 hours. Water and
chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was washed with
saturated saline, and then dried over anhydrous sodium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (acetone-
chloroform), to obtain l-methyl-1H-pyrazole-3-carboxylic
acid N-methoxy-N-methylamide (2.78 g, quantitative) as an
oily product.
'"H-NMR (400MHz, CDCls)&: 3.43(3H, br s), 3.75(3H, s),
3.97(34, s), 6.76(1H, d, J=2.4Hz), 7.36(1H, d, J=2.4Hz).

FAR-MSm/z: 170 (M+H)*.
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ethyl acetate were added to a residue thus obtained, and the mixture was
partitioned. The organic layers were combined, and dried over anhydrous
sodium sulfate. After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified by silica gel
column chromatography (diethyl ether-dichloromethane), to obtain a mixture
of 1-(6-chloro-3-pyridazinyl)-5-(1H- pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid
methyl %@{Lﬁnd 1-(6-methoxy-3-pyridazinyl)-5-(1H-pyrrol-3-yl)-1H-pyrazole-
3-carboxylic acid (6-chloropyridazine product: 6- methoxypyridazine product
= 8: 1, 2.853gpras aysolid-oca mMixed-sofution 0é this mixture (1.85 g) in
methanol (30 mL) and tetrahydrofuran (50 mL), sodium methoxide (676 mg)
was addea 3t r8om eMperature. and e HixtureWad stiffed for 2HUR)

Fucthes,an aqugors LN sodium hydrexidesalytion (R0 miy s gdded fe

the reaction solution at room temperature, and the mixture was stirred
overriight ranaquesesdiN Hydfédehlovieiawid Lsolation {22imby wascddded to

the reaction, solution, and etharl%l_and etrahydrofuran_of the reaction
SR b e e e e o 88 solid

wastiltereddn btaimthe. titke gompoundhl.20 01 A796), 1 1HNMR (400Miy .
DMSO-d6)5: 4.44(3H, s), 6.20-6.24(1H, m), 7.02-7.06(1H, m), 7.09-7.12(1H,
mjl- 2B O4HF=0 THZY ) 2.82¢1H, ddHa=9.2, 0°812) BI14€IH, dd,’J=d.2;

;)Od;gsz]ﬁizl-%gggHvp§§)(,1]P§.28§1I-JlEQr. %%6_1 FAB-MSm/z: 286(M+H)*.

EI-MSm/z: 124 (M") .

[0275]

3) 4-(1-Methyl-1H-pyrazol-3-yl)-2, 4-dioxobutanoic
acid methyl ester

Under cooling to -78°C, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 20 mL) was added dropwise to a solution of
3-acetyl-1l-methyl-1H-pyrazole (2.03 g) in tetrahydrofuran
(50 mL), and the resultant mixture was stirred for 1 hour.
A solution of dimethyl oxalate (3.90 g) in tetrahydrofuran
(15 mL) was added dropwise to the reaction solution, and
then the mixture was stirred for 2 hours at 0°C. Water and
diethyl ether were added to the reaction solution, and the
mixture was partitioned. The aqueous layer was acidified
(pH 3) using an agqueous 1 N hydrochloric acid solution, and
then extracted with chloroform. The organic layer was
washed with saturated saline, and then dried over anhydrous

sodium sulfate. After separation by filtration, the
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[Reference Example 34] 1-(6-Methoxy-3-pyridyl)-5-(1
methyl-1H-imidazol-4-yl)-1H-pyrazole-3-carboxylic acid [0286] [Chemical
Formula 45] NN NiO02H fN MACIN 0287] 1)
1-Methyl-1H-imidazole-4-carboxylic acid N-methoxy- N-methylamide
1-Methyl-1H-imidazole-4-carboxylic acid N-methoxy-N- methylamide (1.08 g,
64%) was obtained as a solid by the same method as that in Reference

Examplg 31:(1). Jsing Lmethyl-1H-imidazole-A-cathaxylic acid (1,26.g) and
N, O-dimethylhydroxylamine hydrochloride (1.17 g). 1H-NMR(400MHz,

CRCY)5: Bi45(BH,7s)] 3373(BH; 5), 3:78(Bkors)t 7n46(d Hy s)d 7154 (hA] 5).
[0288] 2) 4-Acetyl-I-methyl-1H-imidazole 4-Acetyl-I-methyl-1H-imidazole
(569 Fifg, S09b) wak obthined a8 £85fd B§ihé Samé Method as that in
Refergence doxample-8d2)) ¥sing b4nethyl-1H-imidazoele;4-carboxylie acid

N-methoxy-N-methylamide (1.08 g) and methyllithium (a 162 0.98 M solution
irpdiethyl SthéR,76.84mL).7 LEHBNMR (A00MEIZ; GIDE 13)5 IDSB(3H, ),
3.75(3%,054)7 Z]44(1H, s), 7.56(1H, s).
4) 1-(6-Methoxy-3-pyridyl)-5-(l-methyl-1H-pyrazol-3-
yl) -1H-pyrazole-3-carboxylic acid methyl ester
A solution of 4-(l-methyl-1H-pyrazol-3-yl)-2, 4-

dioxobutanoic acid methyl ester (0.975 g) and 5-hydrazino-
2-methoxypyridine (0.885 g) of Reference Example 2 in
methanol (30 mL) was heated to reflux for 40 minutes.

After air cooling, acetic acid (1.06 mL) was added to the
reaction solution, and the mixture was heated to reflux for
15 hours. After air cooling, the reaction solvent was
evaporated under reduced pressure, chloroform and a
saturated aqueous solution of sodium hydrogen carbonate
were added to a residue thus obtained, and the mixture was
partitioned. Furthermore, the aqueous layer was extracted
with chloroform-methanol (10: 1), and the organic layers
were combined, washed with saturated saline, and then dried
over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (acetone-chloroform), to obtain 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrazol-3-yl)-1H-

pyrazole-3-carboxylic acid methyl ester (0.665 g, 46%) as a

156



3) 1-(6-Methoxy-3-pyridyl)-5-(1-methyl-1H-imidazol-4-
yl)-1H-pyrazole-3-carboxylic acid ethyl ester Under a nitrogen atmosphere,
lithium bis(trimethylsilyl)amide (a 1.0 M solution in tetrahydrofuran, 2.71 mL)
was added dropwise to a solution of 4-acetyl-I-methyl-IH-imidazole (306 mg)
in tetrahydrofuran (25 mL) under cooling to -78C, and then the resultant
mixture was stirred for 30 minutes. Diethyl oxalate (502 L) was added to the
reagtion solution, and the mixture was stirred for 105 minutes at room
temperature. Ethanol (50 mL), 5-hydrazino-2-methoxypyridine (343 mg) of
Referemoel Example )and 3 :Mehyadroshloric) acid-ethansl (71 mLpwese,
added to the reaction solution, and the mixture was heated to reflux

overnight Aftétaifcddlify, A<atafed atubblid golttion of sydfum
hydrogen;catbonate ) ana eshyl-acgiatewerg addegddo-the reagtion solution,

and the mixture was partitioned. The organic layer was dried over
aPhydrous sodiudrsulfate). After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified by silica gel
tkﬁgghﬁ?gﬁfo%%%o(gﬁra%hy (ethyl acetate), to obtain 1-(6-
methoxye3-pyridyl)-5-(1-methyl-1H-imidazol-4-yl)-1H- pyrazole-3-carboxylic
acid ethyl ester (302 mg, 37%) as an oily product. 163 1H-NMR(400MHz,
CDC13y3: F48{3HCORMEAZ), 3.64(3H, s), 3.98(3H, s), 4.43(2H, q,

J=T1He) G505 DL 4 T B IO, 9, LA 51 .-

7.71(1H, dd, J=8.8, 2.7Hz), 8.24(1H, d, J=2.4H
methyl-1H-pyrazol-3-yl) -1H-pyrazole-3-carboxylic acid

methyl ester (0.665 g) in tetrahydrofuran (8 mL), methanol
(4 mL) and water (4 mL), lithium hydroxide monohydrate
(0.0995 g) was added at room temperature, and the resultant
mixture was stirred for 2 hours. The reaction solvent was
evaporated under reduced pressure, and a residue thus
obtained was acidified (pH 4) by adding an aqueous 1 N
hydrochloric acid solution. The precipitated solid was
filtered, and thus the title compound (0.348 g, 55%) was
obtained.
'"H-NMR (400MHz, DMSO-de)&: 3.78(3H, s), 3.91(3H, s), 6.07-
6.13(1H, m), 6.94(1H, d, J=8.8Hz), 7.07(1H, s like),
7.69(1H, s like), 7.76-7.82(1H, m), 8.21-8.25(1H, m).
FAB-MSm/z: 300 (M+H)".

[0278]

[Reference Example 32] 1-(6-Methoxy-3-pyridyl)-5-(1-
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid

[0279]
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ESI-MSm/z: 328(M+H)'. [0289] 4) Title compound Lithium hydroxide
monohydrate (110 mg) was added to a solution of
1-(6-methoxy-3-pyridyl)-5-(1-methyl-IH-
imidazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (286 mg) in
tetrahydrofuran (15 mL) and water (5 mL) at room temperature, and the
resultant mixture was stirred overnight. An aqueous 1 N hydrochloric acid
solution[gigﬁigg_ﬁ %dfﬁmg(egﬁolvent qf chloroform-m(.et_hanol (10: 1) was
added to,the reaction solution, and the mixture was partitioned. The organic
layer wasldried over anhydrous sodium sulfate. After separation by filtration,
as evaporated under reduced pressure, and the title compound
obtained as a solid. ESI-MSm/z: 300(M+H)'". [0290]
[Reference Exam 5]1.8HHydrazino-6-methylpyridazine [0291] [Chemical
“PPN [0292] 164 Hydrazine monohydrate (45 mL) was added
toa s épeg ion of 3-chloro-6-methylpyridazine (3.00 g) in ethanol (45 mL),
esultant mixture was heated to reflux for 2.5 hours. After air cooling,

a residue obtained by evaporating the solvent of the reaction
[0280]

1) 1-(6-Methoxy-3-pyridyl)-5-(l-methyl-1H-pyrrol-3-
yl)-1H-pyrazole-3-carboxylic acid ethyl ester

Lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 11.1 mL) was added dropwise to a solution
of 3-acetyl l-methylpyrrole (1.2 mL) in tetrahydrofuran (10
mL) under cooling to -78°C, and the resultant mixture was
stirred for 30 minutes. Diethyl oxalate (2.06 mL) was
added dropwise to the reaction solution, and then the
mixture was stirred for 1 hour at room temperature. 3-
Methoxy-6-hydrazinopyridine (2.50 g) of Reference Example 2,
acetic acid (0.6 mL) and ethanol (50 mL) were added to the
reaction solution, and the mixture was heated to reflux for
18 hours. After air cooling, a saturated aqueous solution
of sodium hydrogen carbonate, water and ethyl acetate were
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
magnesium sulfate. After separation by filtration, a
residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography

(hexane-ethyl acetate), to obtain 1-(6-methoxy-3-pyridyl)-
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solution under reduced pressure was purified by silica gel chromatography
(chloroform-methanol-water (a lower layer solvent of 7: 3: 1 (v/v)), to obtain
the title compound (2.35 g, 81%) as a solid. 1H-NMR(400MHz, DMSO-d6)5:
2.39(3H, s), 4.20(2H, br), 6.94(1H, d, J=9.3Hz), 7.18(1H, d, J=9.3H2z),
7.64(1H, br). ESI-MSm/z: 125(M+H)". [0293] [Reference Example 36]
1-(6-Methyl-3-pyridazinyl)-5-

(Emethyl1H-pyrrgl-3-yl)-1H-pyrazole-3- lic.acid, hemi
FJ% r':lﬂ%@(% %n"yNE Nf % OEZ%D;[%EI'\I I%N ff[gzeégf] %%PQ%X i agid. [Q2R4] IChemical,
1e(BaMethyd3-pyridazimyd),5-(Bmethyl-did-pyirpl-8roduct .
yl)-1H-pyrazole-3-carboxylic acid methyl ester
LE&;‘M&y}H@E%Wma%W)‘-%@(f-inémi%ﬂ-iﬁﬂpyﬁm-é?7 +20Hz), 3.59 (3H,

yby1H-pysazalg;3-carboxylie @gid methylester4,14 g, d6p 0% wag-2 . g1,
obtained as a solid by the same method as that in Reference Example
14-@YHasing 4-¢1-Méthyt-1HIpyrr6bR82yl)- 2 LdioXodbutancicacid rethyl ester

R e Ean M prag ey briggopne
36UBhLs), 3.9043th, d, J=2.32Hz).

[0281]

2) Title compound

An aqueous 1 N sodium hydroxide solution (9 mL) was
added to a suspension of 1-(6-methoxy-3-pyridyl)-5-(1-
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl
ester (2.45 g) in tetrahydrofuran (30 mL) at room
temperature, and the resultant mixture was stirred for 16
hours. Furthermore, an aqueous 1 N sodium hydroxide
solution (4 mL) was added to the reaction solution, and the
mixture was stirred for 3.5 hours. Water and diethyl ether
were added to the reaction solution, and the mixture was
partitioned. The aqueous layer was acidified using
hydrochloric acid, and extracted with chloroform. The
organic layer was dried over anhydrous magnesium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and the title compound (1.53 g,
68%) was obtained as a solid.
'"H-NMR (400MHz, DMSO-de)&: 3.54(3H, s), 3.91(3H, s),
5.78(1H, dd, J=2.69, 1.83Hz), 6.68(1H, dt, J=8.67, 2.56Hz),

6.84(1H, s), 6.95(1H, d, J=8.79Hz), 7.77(1H, dd, J=8.89,
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s), 6.08-6.13(1H, m), 6.53(1H, t, J=2.7Hz), 6.92-6.97(1H, m), 6.95(1H, s),
7.48(1H, d, J=8.8Hz), 7.76(1H, d, J=8.8Hz). FAB-MSm/z: 298(M+H)'. [0296]
2) Title compound The title compound (3.07 g, 78%) was obtained as a solid
by the same method as that in Reference Example 14- (3), using
1-(6-methyl-3-pyridazinyl)-5-(1-methyl-IH-
pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid methyl ester (4.14 g) and lithium

hydroxide monohydrate &0-6§§29)69H§'NM5(4Q9M"}'12’ %MSO-dG)S: 2.73(3H,
s), 3.55(3H, s), 5.79- 5.84(1H, m), 6.68(’1H,t'|ike, J=2.0Hz), 6.81(1H, t like,

JE2:@Hz),45.92¢FHMS),.7.85(2H, s). ESI-MSm/z: 284(M+H)". [0297]
[Reference Example 37] 5-(5-Cyano-2-pyridyl)-1-(6
methyl-égﬁﬁ%dyl)-lH-pyrazole-3-carboxylic acid [0298] [Chemical Formula
48] 166NOLr-N,L O@2Eh N-N 2 1[0299] ¢ 1)1a:Bepzylexy-2-methyipyriding._

(lH-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid
[0283]

[Chemical Formula 44]

[0284]

4-[1-(Phenylsulfonyl)-1H-pyrrol-3-yl]-2, 4-
dioxobutanoic acid methyl ester (1.76 g) was obtained as a
solid by the same method as that in Reference Example 31-
(3), using 3-acetyl-l-phenylsulfonylpyrrole (2.23 qg),
dimethyl oxalate (1.60 g), and lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 9.85 mL).

A solution of this butanoic acid methyl ester product
(1.76 g) and 3-chloro-6-hydrazinopyridazine (759 mg) in
methanol (30 mL) was heated to reflux overnight.
Concentrated hydrochloric acid (1.00 mL) was added to the
reaction solution, and the mixture was further heated to
reflux for 3 hours. After air cooling, the reaction

solvent was evaporated under reduced pressure, a saturated
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Benzyl bromide (10.9 mL) was added to a solution of 5-
hydroxy-2-methylpyridine (10.0 g) and potassium carbonate (38.0 g) in
acetonitrile (200 mL) at room temperature, and the resultant mixture was
stirred for 12 hours. Water and ethyl acetate were added to the reaction
solution, and the mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration, a residue obtained

by gyaporaling the splvept under reduced pressute, was purified by silica gel

column chromatography (ethyl acetate-hexane), to obtain 5-benzyloxy-2
methylpysidine (4 14, 23%)as arpody peadutte TH{NMER{400NHEZ, and
CDC13)5: 2.48(3H, s), 5.08(2H, s), 7.05(1H, d, J=8.5Hz), 7.16(1H, dd,
JEBS -EHLT 7 %157 H3EH L Blo6(TH Sd CF9 Bkz) LBV RSz oo (M)

[Q300]1 224, (5:Banayloxy-Zspyridyhl-athanone seleniumdioxide (%20 &)
was added to a solution of 5-benzyloxy-2-methylpyridine (4.13 g) in pyridine
(83 palr)a At pooipvtefigdratires andathegesditantinixtiure Wasyh eateeb 167itog

fechUX for 61 hgurs. After air coolciin%,vwater and chlorofor£n wdere addeld to the
. solve und reduce ressu wa rified.by si1llca
reaction soluﬁon, and thé “Mixture was par]fl%onea The organic Péyer was

dged oueruanhydrosisamaghesium sulfate, After-separation iy Jisatiomdhe
solvent was evaporated under reduced pressure, triethylamine (6.35 mL)

W &ided Yo a Soleiion Soffd réside thhs ebtainedr Njazinyl) -5- (1H-
C% U?Sq3@1 rp¥¥ﬁ“@9§anggx%u%QQ%&%§¥f@’acid methyl ester and
1-(3-dimethylaminopropyl)-3-
1-(6-methoxy-3-pyridazinyl) -5-(1H-pyrrol-3-yl)-1H-pyrazole-
3-carboxylic acid (6-chloropyridazine product: 6-
methoxypyridazine product = 8: 1, 1.85 g) as a solid.

To a mixed solution of this mixture (1.85 g) in
methanol (30 mL) and tetrahydrofuran (50 mL), sodium
methoxide (676 mg) was added at room temperature, and the
mixture was stirred for 4 hours. Further, an aqueous 1 N
sodium hydroxide solution (9.0 mL) was added to the
reaction solution at room temperature, and the mixture was
stirred overnight. An aqueous 1 N hydrochloric acid
solution (22 mL) was added to the reaction solution, and
methanol and tetrahydrofuran of the reaction solvent were
evaporated under reduced pressure. The precipitated solid
was filtered to obtain the title compound (1.20 g, 47%).
'H-NMR (400MHz, DMSO-d¢)&: 4.44(3H, s), 6.20-6.24(1H, m),
7.02-7.06(1H, m), 7.09-7.12(1H, m), 7.26(1H, d, J=0.7Hz),
7.82(1H, dd, J=9.2, 0.8Hz), 8.14(1H, dd, J=9.2, 0.7Hz),

11.36(1H, br s), 13.29(1H, br s).
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ethylcarbodiimide hydrochloride (4.37 g) and 1- hydroxybenzotriazole (3.08
g) in N, N-dimethylformamide (95 mL), and the mixture was stirred for 61
hours. Water and ethyl acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel column
c%cgnggqrg@p@8gemxlkﬁee_tate-hexane), to obtain 5-benzyloxypyridine-2-
carboxylic acid N-methoxy-N-methylamide (3.75 g, 66%) as an oily product.
(FAB-MSmgz 273(M+H)+.) Under an argon atmosphere, methyllithium (a
1.10 M solution in diethyl ether, 13.7 mL) was added dropwise to a solution
of 5-ben2ORyFITGinE2Z ERSoxiic adid M- Higthexy- N ethyBhiide 374 g)
in tetrahydraturan {Z54mL) -a50C and the, resultant mixture was stirred for 40
minutes. Water and ethyl acetate were added to the reaction solution, and
the mixired&as partitioned. The organic layer was dried over anhydrous
sodium é‘hl@t?'c%ﬁS @gtenrmslegagggon by filtration, a reS|du_e_ obtalne_o! by
evaporating the Solvent Under réduced pressure was purified by silica gel
column q*qromatography (ethyl acetate-hexane), to obtain

1-(5-be|<(zylcp y-2-pyridyl)-1-ethanone (1.47 g, 47%) as an oily product.

1H-NMRf4 CDC13)5: 2.67(3H, s), 5.18(2H, s), 7.30- 7.45(6H, m),
8.03(1H, d, J=8. 8BYLH, d, J=2.7Hz). EI-MSm/z: 227(M’). [0301]
SN
\' T
MeQ N
[0287]

1) 1-Methyl-1H-imidazole-4-carboxylic acid N-methoxy-
N-methylamide

1-Methyl-1H-imidazole-4-carboxylic acid N-methoxy-N-

methylamide (1.08 g, 64%) was obtained as a solid by

the same method as that in Reference Example 31-(1),

using l-methyl-1H-imidazole-4-carboxylic acid (1.26 g)

and N, O-dimethylhydroxylamine hydrochloride (1.17 g).
'"H-NMR (400MHz, CDCl;)&: 3.45(3H, s), 3.73(3H, s), 3.78(3H,
s), 7.45(1H, s), 7.54(1H, s).

[0288]

2) 4-Acetyl-l-methyl-1H-imidazole
4-Acetyl-1-methyl-1H-imidazole (309 mg, 39%) was
obtained as a solid by the same method as that in Reference

Example 8-(2), using l-methyl-1H-imidazole-4-carboxylic

acid N-methoxy-N-methylamide (1.08 g) and methyllithium (a
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3) 4-(5-Benzyloxy-2-pyridyl)-2, 4-dioxobutanoic acid ethyl ester Under an
argon atmosphere, a solution of diethyl oxalate (1.75 mL) and
1-(5-benzyloxy-2-pyridyl)-1-ethanone (1.46 g) of the above in ethanol (15
mL) was added to a solution of sodium ethoxide (0.874 g) in ethanol (15
mL), and the resultant mixture was stirred for 7 hours at room temperature,
and then stirred for 1 hour at 60C. After air cooling, sodium ethoxide (0.874

g apd diethy oralate, (12801, weig futher,addeg) g the reaciion solutin,

and the mixture was stirred for 1 hour at 60C. After air cooling, water was
atitedr (theoreactionsolytion, which(3sas then dvashediwitls diethyhettiet, A
saturated aqueous solution of ammonium chloride and chloroform were
adled to>the Bquédus layer, and the mixture was partitioned. The organic

layer was driegsaveranfiydrous sediym suate._ Afterseparation by filtration,
the solvent was evaporated under reduced pressure, and
4y(brbénzoxy-2opyridyly-2r4oreg. dioxobidarnditacid etleyl ester (1.38 g,
66%) was obtained, as a solid, 1H-N%§E€OO EﬁiCDC13)5: 1.38-1.42(3H,
m), 4.35°4.92(ZH MY BI50(ZH, ) 7 55 .’4% ") 7.59(1H, s), 8.14(1H, d,
JB8:8H2)i 8AMIH i, PP hia)y EMSM/21 327k o[9302] 4)
5-(5-Benzyloxy-2-pyridyl)-1-(6-methyl-3-pyridyl) 1H-pyrazole-3-carboxylic
atRICEthyY 85feTU5B-BénZyoRy-2-Pyfdfde®-HetRyILS Hyridyh-Fq-ution

of 4-acetyl-l-methyl-1H-imidazole (306 mg) in
tetrahydrofuran (25 mL) under cooling to -78°C, and then
the resultant mixture was stirred for 30 minutes. Diethyl
oxalate (502 pL) was added to the reaction solution, and
the mixture was stirred for 105 minutes at room temperature.
Ethanol (50 mL), 5-hydrazino-2-methoxypyridine (343 mg) of
Reference Example 2, and 1 M hydrochloric acid-ethanol
(2.71 mL) were added to the reaction solution, and the
mixture was heated to reflux overnight. After air cooling,
a saturated aqueous solution of sodium hydrogen carbonate
and ethyl acetate were added to the reaction solution, and
the mixture was partitioned. The organic layer was dried
over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel thin
layer chromatography (ethyl acetate), to obtain 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-imidazol-4-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester (302 mg, 37%) as an

oily product.
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pyrazole-3-carboxylic acid ethyl ester (1.74 g, 52%) was obtained as a solid
by the same method as that in Reference Example 9-(4), using
4-(5-benzyloxy-2-pyridyl)-2, 4- dioxobutanoic acid ethyl ester (2.62 g) and
5-hydrazino-2- methylpyridine (0.986 g) of Reference Example 7.
1H-NMR(400MHz, CDC13)5: 1.42(3H, t, J=7.1Hz), 2.60(3H, s), 4.46(2H, q,
J=7.1Hz), 5.10(2H, s), 7.19-7.42(9H, m), 7.72(1H, dd, J=8.3, 2.4H2),

8:26(1k Gl dHRB-38@H, 1 d4J734H2).FAB-MS/z: 415M+El)’. [Q303]

5) 5-(5-Hydroxy-2-pyridy|§-1-(6-methyl-3-pyr|dyl)-1H- pyrazole-3-carboxylic
asidoethyt ester, Tat adnied, selutior of Bi(5-benzyloxy2-pynidyl-18(6-1H, d,
me_thyl-3-pyridyl)-1 -p razole-3-carbo>ﬁ}fllic acid ethil ester (1.73 gg in

H
ethahdl {34 mly add elhylPacetdre’ (34 HiL)S 1094 palidiumEarbdn®(1%73 g)

was;added,sand, theyresyltant omixture was stirred for 3.5 hours at room
temperature in 170 the presence of hydrogen. The reaction solution was

separated by:filtatiol; Ehd-the solvent of the filtrate thus obtained was
evapor?jtg%% der reduced pressure, to obtain
5-(5-hydroxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H- pyrazole-3-carboxylic acid
ethyl ester (1.28.9,25%)as®a solid. 1H-NMR(400MHz, DMSO-d6)5:
1.33(3H, t, J=7.1Hz), 3.33(3H, s), 4.34(2H, q, J=7.1Hz), 7.18-7.25(2H, m),
7.34(1H 3¢ 328 8A PEEA I J=EI5REY, 76407 BI(1M2m)2 ¢RI 4,

I583H2), 8-33(1H. s JR2-4H7), 10-31(1H, ), BABMBmIZ; B2p(M+H)"
imidazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(286 mg) in tetrahydrofuran (15 mL) and water (5 mL) at
room temperature, and the resultant mixture was stirred
overnight. An aqueous 1 N hydrochloric acid solution (2.63
mL) and a mixed solvent of chloroform-methanol (10: 1) was
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and the
title compound (184 mg, 70%) was obtained as a solid.
ESI-MSm/z: 300 (M+H) .

[0290]
[Reference Example 35] 3-Hydrazino-6-methylpyridazine
[0291]

[Chemical Formula 46]

NHNH,
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[0304] 6) Title compound Under an argon atmosphere,
trifluoromethanesulfonic anhydride (0.791 mL) was added dropwise to a
mixed solution of 5-(5-hydroxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.27 g) in dichloromethane (25 mL)
and pyridine (8.3 mL), and the resultant mixture was stirred for 1 hour.
Furthermore, trifluoromethanesulfonic anhydride (0.791 mL) was added
dropwisg, to, the; reaction selutign..and the, mixtyre was, stirged or 1 hour.
Water and chloroform weré added to the reaction solution, and the mixture
wasspantitionedoThe-organic ayerevas riedioveriarhydro0s sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent
uﬁaﬁ??é)duc%@pFéés’uréWa§Bﬁriﬁ&&uﬂr)%ﬂitéa“&éitéb]fﬁm‘?ﬁa&f&ﬁ?&t%arat&y
(etbyh acetate 17 1schigroform) Ae.Qhtain 1-(6gnethyl;3-Ryridy)-3:6-
trifluoromethanesulfonyloxy-2-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
esterq1EA ghb 9996)aas axsolidy THNMR(4OOMIKZ, CRE13)5cLi4n1.45(3H,

m), 2.63(3H, s),. 4.44-4 50(2H, m), 7.24(1H, d, J=8.3Hz), 7.34(1H, s), 7.55
7%7%&%&(%?),“7‘?%?7.?8%% ror),pé. FEUS RS n%?rﬁféf%@lsbrﬁ/z?iﬁ%ﬁ#ﬁ%
[Q305]nbnsier apnargomatmesphierenatsispensien et-trica- bufdtin cyanide
(4.88 g) and tetrakis(triphenylphosphine)palladium(0) (6.68 g) in

dichioroetharte (48 fiL)waE fidated t6 refiie for 2 hdukd.tAe compound

(2.35 g, 81%) as a solid.
'H-NMR (400MHz, DMSO-de)&: 2.39(3H, s), 4.20(2H, br),
6.94 (1H, d, J=9.3Hz), 7.18(1H, d, J=9.3Hz), 7.64(1H, br).
ESI-MSm/z: 125 (M+H)".
[0293]
[Reference Example 36] 1-(6-Methyl-3-pyridazinyl)-5-

(l-methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid

[0294]

[Chemical Formula 47]
|

N
N

—
/—COH

BN AN
\' LN

I

[0295]

1) 1-(6-Methyl-3-pyridazinyl)-5-(l-methyl-1H-pyrrol-3-
yl)-1H-pyrazole-3-carboxylic acid methyl ester
1-(6-Methyl-3-pyridazinyl)-5-(l-methyl-1H-pyrrol-3-

yl)-1H-pyrazole-3-carboxylic acid methyl ester (4.14 g,
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solution of 1-(6-methyl-3-pyridyl)-5-(5-
trifluoromethanesulfonyloxy-2-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
ester (1.76 g) in dichloroethane (39 mL) was added dropwise to the reaction
solution, and the mixture was stirred for 23 hours at 80C. After air cooling, a
saturated aqueous solution of sodium hydrogen carbonate was added to the
reaction solution, and the mixture was filtered using Celite. Water and

chiproform, were.added 1o afilirate, thys ohtained, anq the, mixtuire was ;

partitioned. The organic layer was dried over anhydrous sodium sulfate.
Attef separatianx bydiltsatidn, @ residue ngbtained hyevaporatipg the sebrent
under reduced pressure was purified by silica gel column chromatggraphy

(ethy I acetatetERiBrotoriy o Gi5thih B(5 &ario 255yridin1-@ ©
methyl-3:pysidyl)s HdRyrazaler $-carhoxylic-acid ethyhester 1724207 g)-Taa

suspension of the obtained ethyl ester product in tetrahydrofuran (41 mL), a
sokutioh of lithiinkehydroxide monahyerate-(0.162 g) in water (21 mL) was

adged, dronuiae at faom temperatuye, and thenfhe fyiture was, siredfor

hours. n oform'were added to “"the reaction’solution, and

thg mixture veas pantitioned, An. sgueoust], Nshydrochjgricacigl-solgtian 3. 86
mL) was added to the aqueous layer, which was then neutralized. A

pFacipitated (dlid Was filtetéd 18nd the fiflé coMipourid /0750 ¢?64%) was
obtaingd as a solid. 1H-NMR(400MHz, DMSO-d6)5: 2.54(3H, s), 7.36(1H, d,
J=8.3H2), 7.57(1H, s), 7.71-7.73(1H, m), 7.99(1H, d, J=8.3Hz),

SR QW4B(2H; MR BBA(LH, d, J=1.2Hz), 13.20(1H,

[0296]

2) Title compound

The title compound (3.07 g, 78%) was obtained as a
solid by the same method as that in Reference Example 14-
(3), using 1-(6-methyl-3-pyridazinyl)-5-(l-methyl-1H-
pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid methyl ester
(4.14 g) and lithium hydroxide monohydrate (0.656 g).
'H-NMR (400MHz, DMSO-d¢)&: 2.73(3H, s), 3.55(3H, s), 5.79-
5.84(1H, m), 6.66(1H, t like, J=2.0Hz), 6.81(1H, t like,
J=2.0Hz), 6.91(1H, s), 7.85(2H, s).
ESI-MSm/z: 284 (M+H)".

[0297]

[Reference Example 37] b5-(5-Cyano-2-pyridyl)-1-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid

[0298]

[Chemical Formula 48]
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br s). FAB-MSm/z: 306(M+H)'. [0306] [Reference Example 38]
5-(3-Formyl-IH-pyrrol-1-yl)-1 (6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid ethyl ester [0307] [Chemical Formula 49] O HC t N N CO2Et f N MPO
y N [0308] 173 2, 5-Dimethoxytetrahydro-3-furan carbaldehyde (1.62 g) was
added to a solution of 5-amino-I-(6-methoxy-3-pyridyl)-
é\ll—bpyrazole -3-carboxylic acid ethyl ester (1.77 g) obtained in Reference

(1) in acetic acid (35 mL), and the resultant mixture was heated
to reflux foff 14.5 hours. After air cooling, the reaction solvent was
r reduced pressure, ethyl acetate and a saturated aqueous

column chromatography (ethyl acetate-hexane), to obtain the title compound
(1.38 ¢,l66%) Jas a solid.

1) 5-Benzyloxy-2-methylpyridine

Benzyl bromide (10.9 mL) was added to a solution of 5-
hydroxy-2-methylpyridine (10.0 g) and potassium carbonate
(38.0 g) in acetonitrile (200 mL) at room temperature, and
the resultant mixture was stirred for 12 hours. Water and
ethyl acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(ethyl acetate-hexane), to obtain 5-benzyloxy-2-
methylpyridine (4.14 g, 23%) as an oily product.
'H-NMR (400MHz, CDCls)&: 2.48(3H, s), 5.08(2H, s), 7.05(1lH
d, J=8.5Hz), 7.16(1H, dd, J=8.5, 2.9Hz), 7.31-7.43(5H, m),
8.26(1H, d, J=2.9Hz).
EI-MSm/z: 199 (M").

[0300]

2) 1-(5-Benzyloxy-2-pyridyl)-1-ethanone

Selenium dioxide (9.20 g) was added to a solution of
5-benzyloxy-2-methylpyridine (4.13 g) in pyridine (83 mL)

at room temperature, and the resultant mixture was heated
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1H-NMR(400MHz, CDC13)5: 1.43(3H, t, J=7.2Hz), 3.94(3H, s), 4.47(2H, q,
J=7.2Hz), 6.70-6.71(1H, m), 6.75-6.77(2H, m), 7.02(1H, s), 7.28(1H, dd,
J=2.2, 1.5Hz), 7.48(1H, dd, J=8.8, 2.8Hz), 8.02(1H, dd, J=2.8, 0.6Hz),
9.79(1H, s). ESI-MSm/z: 341(M+H)'. [0309] [Reference Example 39]
1-(6-Methoxy-3-pyridazinyl)-5- (5-methyl-2-pyridyl)-1H-pyrazole-3-carboxylic
acid [0310] [Chemical Formula 50] 1774 N N'CO2 NIN Veo N' 0311] 1)

4:(5-Mefhyl;2-pyridyl)-3, frdioxobutanaic acid methyl estey Dimethyl oxalate
(10.4 g) was added to a solution of sodium methoxide (4.74 g) in methanol
(200 oo f and ther eesultant mixtureewas stitreo-fos Slminutes. 2+(3-Methyl-
2-pyridyl)-1-ethanone (5.93 g) of Reference Example 15-(2) was added to

the Fedition"§SIutiah at roBRT tempéritufe, HHb: the Tiixturéias stifféd¥or s

hours, WVater and diathyl, ether-were adgeddo thegeagtion solyfion, and the
mixture was partitioned. The aqueous layer was acidified with an aqueous 1

NERydroehioric atidesalatiornand dver extracted: Wit dhlorofotnr skhe organic

I r w ri ver . .
%¥E§S§§%g,egé{§%hylamlne (6.35 mL) was added to a solution

of a residue thus obtained, N, O-dimethylhydroxylamine
hydrochloride (2.22 g), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (4.37 g) and 1-
hydroxybenzotriazole (3.08 g) in N, N-dimethylformamide (95
mL), and the mixture was stirred for 61 hours. Water and
ethyl acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(ethyl acetate-hexane), to obtain 5-benzyloxypyridine-2-
carboxylic acid N-methoxy-N-methylamide (3.75 g, 66%) as an
oily product. (FAB-MSm/z: 273 (M+H) +.)

Under an argon atmosphere, methyllithium (a 1.10 M
solution in diethyl ether, 13.7 mL) was added dropwise to a
solution of 5-benzyloxypyridine-2-carboxylic acid N-
methoxy-N-methylamide (3.74 g) in tetrahydrofuran (75 mL)
at 0°C, and the resultant mixture was stirred for 40
minutes. Water and ethyl acetate were added to the
reaction solution, and the mixture was partitioned. The

organic layer was dried over anhydrous sodium sulfate.
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anhydrous magnesium sulfate. After separation by filtration, the solvent was
evaporated under reduced pressure, and 4-(5-methyl-2-pyridyl)-2,
4-dioxobutanoic acid methyl ester (7.31 g, 75%) was obtained as a solid.
1H-NMR(400MHz, CDC13)5: 2.46(3H, s), 3.92(3H, s), 7.58(1H, br), 7.70(1H,
dd, J=8.06, 1.83Hz), 8.08(1H, d, J=8.06Hz), 8.54(1H, d, J=1.22Hz). [0312]
2) 1-(6-Methoxy-3-pyridazinyl)-5-(5-methyl-2-pyridyl)- 175

1’5%'824@@&%&%%@8?9%@ agid etyl ester 3-Ghlora;6:hygrazinopyridazine
2.6 g) was added to a solution of 4-(5-methyl-2-pyridyl)-2, 4-dioxobutanoic

aemiamemyiegteﬁ(é} by methandt 206 dulck dndrihes nesuliant mixtureied
was heated to reflux for 1.5 hours. Concentrated Fg{drochlorlc acid (3 mL)

Wt Sddedto 9 relEBR sONEH: Er tHe PhixtGre Wafurier heatéa i) /
reflux for 4 Royrs After air ¢goling, a saturated aqueqys oselutien of spdium

hydrogen carbonate and ethyl acetate were added to the reaction so utlon
afdtheanixireowds partitioned. The organic layer was dried over anhydrous

mﬁgﬂgﬂl{nbih Eate f& uﬁ par?tlgg &flltr tlon a 5eague btaupe by

evaporating the s6lve er reduc sure Wwas puflfle by si ica gel
column ehyompfography1 thexgnerethyd megejate) o @biaini1-(6-metirxy-3-
pyridazinyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl ester
(£ 0858 2%) a3 A ¥olid. 1H-NMR(400MHz, CDC13)5: 1.43(3H, t,
J=7. 08|315g@1ﬁ11(3H s), 4.48(2H, g, J=7.08Hz), 7.07(1H, m), 7.20(1H, s),
7.47(1

3) 4-(5-Benzyloxy-2-pyridyl)-2, 4-dioxobutanoic acid

ethyl ester

Under an argon atmosphere, a solution of diethyl
oxalate (1.75 mL) and 1-(5-benzyloxy-2-pyridyl)-1-ethanone
(1.46 g) of the above in ethanol (15 mL) was added to a
solution of sodium ethoxide (0.874 g) in ethanol (15 mL),
and the resultant mixture was stirred for 7 hours at room
temperature, and then stirred for 1 hour at 60°C. After
air cooling, sodium ethoxide (0.874 g) and diethyl oxalate
(1.75 mL) were further added to the reaction solution, and
the mixture was stirred for 1 hour at 60°C. After air
cooling, water was added to the reaction solution, which
was then washed with diethyl ether. A saturated aqueous
solution of ammonium chloride and chloroform were added to
the aqueous layer, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated

under reduced pressure, and 4-(5-benzyloxy-2-pyridyl)-2, 4-
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s), 7.69(1H, d, J=9.03Hz), 8.08(1H, d, J=9.03Hz), 8.23(1H, d, J=4.88Hz).
EI-MSm/z: 344(M+H)". [0313] 3) Title compound
1-(6-Methoxy-3-pyridazinyl)-5-(5-methyl-2-pyridyl)-1H pyrazole-3-carboxylic
acid ethyl ester (4.08 g) was added to a solution of sodium methoxide (1.3 g)
in methanol (100 176 mL) at room temperature, and the resultant mixture
was stirred for 21 hours. Diethyl ether and water were added to the reaction

sglution, and {he mixtyre wag paritined. Then, an agusous, 1 Nwdrgehjoric

acid solution was added to the aqueous layer, which was then extracted with
chiorefosm. ikche organic layer was dried over anhydrous magnesium sulfate.
After separation by filtration, the solvent was evaporated under reduced

présife! af e itiBcorhpound{3:0 g70%) wdb obtairied as ¥ <ofid. ™ -

1H-NMR{A0QMHzZy CDRCE3)5; :35(34,, S)y 4s80@BH, 9y 7.1 (16, 4,
J=9.28Hz), 7.23(1H, s), 7.51(1H, d, J=7.93Hz), 7.60(1H, d, J=7.93Hz),
75618 ), J=9.28H2)18.82(1H2s)/J3314] [Reference Example 40]

1-(6-Methyl-3-pyridyl)-5-(4- methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid
[Eﬁygfg%em%? ormula 51] NN CO2H N
[0302]

4) 5-(5-Benzyloxy-2-pyridyl)-1-(6-methyl-3-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester

5-(5-Benzyloxy-2-pyridyl) -1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.74 g, 52%) was
obtained as a solid by the same method as that in Reference
Example 9-(4), using 4-(5-benzyloxy-2-pyridyl)-2, 4-
dioxobutanoic acid ethyl ester (2.62 g) and 5-hydrazino-2-
methylpyridine (0.986 g) of Reference Example 7.
'H-NMR (400MHz, CDCl3)&: 1.42(3H, t, J=7.1Hz), 2.60(3H, s),
4.46(2H, g, J=7.1Hz), 5.10(2H, s), 7.19-7.42(9H, m),
7.72(1H, dd, J=8.3, 2.4Hz), 8.26(1H, d, J=2.9Hz), 8.38(1lH,
d, J=2.4Hz) .FAB-MSm/z: 415 (M+H)".

[0303]

5) 5-(5-Hydroxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester

To a mixed solution of 5-(5-benzyloxy-2-pyridyl)-1-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
(1.73 g) in ethanol (34 mL) and ethyl acetate (34 mL), 10%
palladium-carbon (1.73 g) was added, and the resultant

mixture was stirred for 3.5 hours at room temperature in
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N [0316] 1) 1-(4-Methyl-2-pyridyl)-1-ethanone Under cooling to -78C,
n-butyllithium (a 1.58 M solution in hexane, 22 mL) was added dropwise to a
solution of 2-bromo-4-picoline (4.0 g) in diethyl ether (60 mL) over 177 5
minutes, and then the resultant mixture was stirred for 5 minutes. N,
N-Dimethyl acetamide (3.3 mL) was added dropwise to the reaction solution,
and the mixture was gradually warmed to room temperature, and stirred for

18 %§e}{\éaeteé¥"ar§y%‘}%‘a‘%ﬁq the.feaction gqltion,, which,was, then
extracted with ethyl acetate.

he organic layer was dried over anhydrous
magresitrdsulfaté 1 Aftes separationi byhfitrationeatresitiuehebtained-bye
evaporating the solvent under reduced pressure was purified by silica gel

cOifiin CRFGrhATSyraphy (et st etstethekane) o obtaiR =S s ure, o
(4methyl-2-pyidyl)s1athanope €186 9.-99%)-a8-aR Qily 3 pERAUC, 1) - 11-
1H-NMR(400MHz, CDC13)5: 2.42(3H, s), 2.72(3H, s), 7.29(1H, gd, J=4.94,
Or62HZ); 7e86(14 b J=0L.6 ZH2 Y, 8 5a thit Ld e J=Ar94Hz X 081 7P ) as a
4-%i%§thyl-2-pyridyl)-2, 4-dioxobutanoic acid ethyl ester

454 ethyl-2-pyridyl)-2, 4-dioxobutanoic acid ethyl ester (3.82 g) was
ohtained @s arsolid byithe-same methodsas that in-Reference £xample, 9-(3),

using 1-(4-methyl-2- pyridyl)-1-ethanone (1.86 g), sodium ethoxide (1.90 Q)
apyr 4-34(2H, g, J=7.1Hz), 7.18-7.25(2H, m), 7.34(1H, d,
J=8.5Hz), 7.51(1H, d, J=8.5Hz), 7.64-7.67(1H, m), 7.97(1lH,
d, J=2.9Hz), 8.35(1H, d, J=2.4Hz), 10.31(1H, s).
FAB-MSm/z: 325 (M+H)".

[0304]

6) Title compound

Under an argon atmosphere, trifluoromethanesulfonic
anhydride (0.791 mL) was added dropwise to a mixed solution
of 5-(5-hydroxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.27 g) in
dichloromethane (25 mL) and pyridine (8.3 mL), and the
resultant mixture was stirred for 1 hour. Furthermore,
trifluoromethanesulfonic anhydride (0.791 mL) was added
dropwise to the reaction solution, and the mixture was
stirred or 1 hour. Water and chloroform were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified

by silica gel column chromatography (ethyl acetate-
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diethyl oxalate (3.74 mL). 1H-NMR(400MHz, CDC13)5: 1.38(3H, t,
J=7.08Hz), 2.51(3H, s), 4.36(2H, g, J=7.08Hz), 7.43(2H, br), 8.03(1H, s),
8.65(1H, d, J=5.0IHz). EI-MSm/z: 236(M+H)". 178 [0318] 3)
1-(6-Methyl-3-pyridyl)-5-(4-methyl-2-pyridyl)-1H pyrazole-3-carboxylic acid
ethyl ester 1-(6-Methyl-3-pyridyl)-5-(4-methyl-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (6.97 g, 45%) was obtained as an oily

Product by the samg ’88&'}%%5‘%—”2%t—me&%5§?—%“—9§y§§8 le 5”—9(7(52)’ using
4-(4-methyl-2-pyridyl)-2, 4-dioxobutanoic acid ethyl ester (11.37 g) and

Sthyidrazinos2smethylpytidine, (68 g) ofRefetence Exampleshle-3-
1H-NMR(400MHz, CDC13)5: 1.43(3H, t, J=7.08Hz), 2.35(3H, s), 2.59(3H, S),
AREPRIY. 085 T EB (316 0=8.01 Az, 729001130, 255 30R2),

7124k, &0 M2B(1hhi)1 1) 82(1H, 16d3 J78.80; 2.44Hz), &33¢H. d)
J=5.01Hz), 8.38(1H, d, H=2.44Hz). EI-MSm/z: 323(M+H)'. [0319] 4) Title

compouhdTHeHitlerdompedAd {B.26lg, 83%)34as obtainédlds as) amorphous
Oy A (4ot 2 YA L Py oA barboytc cid
ethyl ester/(6:97 ¢) @nd gn aqueous 1 N sodium hydroxide solution (24 mL).
1H-NMR(400MHz, CDC13)5: 2.37(3H, s), 2.61(3H, s), 7.08(1H,

[0305]

Under an argon atmosphere, a suspension of tri-n-
butyltin cyanide (4.88 g) and
tetrakis (triphenylphosphine)palladium(0) (6.68 g) in
dichloroethane (48 mL) was heated to reflux for 2 hours. A
solution of 1-(6-methyl-3-pyridyl)-5-(5-
trifluoromethanesulfonyloxy-2-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (1.76 g) in dichloroethane (39
mL) was added dropwise to the reaction solution, and the
mixture was stirred for 23 hours at 80°C. After air
cooling, a saturated aqueous solution of sodium hydrogen
carbonate was added to the reaction solution, and the
mixture was filtered using Celite. Water and chloroform
were added to a filtrate thus obtained, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (ethyl
acetate-chloroform), to obtain 5-(5-cyano-2-pyridyl)-1-(6-

methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
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d, J=5.01Hz), 7.20(1H, d, J=8.30Hz), 7.27(1H, s), 7.30(1H, s), 7.73(1H, dd,
J=8.30, 2.44Hz), 8.36(1H, d, J=5.01Hz), 8.45(1H, d, J=2.44Hz). EI-MSm/z:
295(M+H)'. 179 [0320] [Reference Example 41] 1-(6-Methoxy-3-pyridyl)-5-(5
methyl-2-pyrazinyl)-1H-pyrazole-3-carboxylic acid [0321] [Chemical Formula
52] NCO2 NINveo[0322] 1)
1-(6-Methoxy-3-pyridyl)-5-(5-methyl-2-pyrazinyl)- 1H-pyrazole-3-carboxylic

acid gthyl estery 1-(6-Methaxys 3:pyridyD:aSpethyl2spurazinylk L

pyrazole-3-carboxylic acid ethyl ester (4.80 g, 46%) was obtained as a solid
bythesaime method=as/that in ReferdnicenlBxampleody4),ausing lithium
{;é?-methyl-z-pyrazinyl)-z, 4- dioxobutanoic acid ethyl ester (7.32 g) of

S e S S T e e R T 5 o

Refe Example 2. 1ENMRE0OMHZ, £R613)5 k4411423 H, 1,
2.57(3H, s), 3.96(3H, s), 4.44-4.49(2H, m), 6.79(1H, dd, J=8.8, 0.7Hz),

783(1EES) fP68(1HE, ddnd=8.8, /B THr) 8408 14 ¢bHom), '8:86(Hddmy, to
Séﬁglkgékgfgﬁsg%'J%%%ﬂ%sgyé:%ﬂgoﬂigghggs%gl partitioned. An
aqueous 1 N hydrochloric acid solution (3. 86 mL) was added
to the aqueous layer, which was then neutralized. A
precipitated solid was filtered, and the title compound
(0.750 g, 64%) was obtained as a solid.
'H-NMR (400MHz, DMSO-d¢)&: 2.54(3H, s), 7.36(1lH, d,
J=8.3Hz), 7.57(1H, s), 7.71-7.73(1H, m), 7.99(1H, d,
J=8.3Hz), 8.40-8.43(2H, m), 8.84(1H, d, J=1.2Hz), 13.20(1H,
br s).
FAB-MSm/z: 306 (M+H)".
[0306]
[Reference Example 38] 5-(3-Formyl-1H-pyrrol-1-yl)-1-
(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester

[0307]

[Chemical Formula 49]
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2) Title compound 180 The title compound (1.43 g, 87%) was obtained as a
solid by the same method as that in Reference Example 4, Method B-(4),
using 1-(6-methoxy-3-pyridyl)-5-(5-methyl-2-
pyrazinyl)-1H-pyrazole-3-carboxylic acid ethyl ester (1.79 Q).
1H-NMR(400MHz, DMSO-d6)5: 2.50(3H, s), 3.90(3H, s), 6.90(1H, d,
J=8.8Hz), 7.47(1H, s), 7.76(1H, dd, J=8.8, 2.7Hz), 8.19(1H, d, J=2.7H2z),

BA20 B A, d o OHEL AR 420 B ), FAB MBI 1200+ Y.

[0324] [Reference Example 42] 5-(5-tert-Butoxycarbonylamino
2vp\raziiyd)d14(6-raethoxye3qyridyl)stHdxpyrazole«8-catioxylie aeid [O325]) -
[Chemical Formula 53] OUN |l In NCO2H Mao N

| 0326] 1 |
Sl e e L RN R I E e
acid ethyl esterUnderan argen pimosphere.selenivm digdde(3.92.g4 was

added to a solution of 1-(6-methoxy-3-pyridyl)-5-(5-
methyll2 yrazinyHuid-pyrazblea3carboxyliefacid ethyl 1815 hours.
After air cooling, the reaction solvent was evaporated
under reduced pressure, ethyl acetate and a saturated
aqueous solution of sodium hydrogen carbonate were added to
a residue thus obtained, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (ethyl acetate-hexane),
to obtain the title compound (1.38 g, 60%) as a solid.
'"H-NMR (400MHz, CDCls)&: 1.43(3H, t, J=7.2Hz), 3.94(3H, s),
4.47(2H, g, J=7.2Hz), 6.70-6.71(1H, m), 6.75-6.77(2H, m),
7.02(1H, s), 7.28(1H, dd, J=2.2, 1.5Hz), 7.48(1H, dd,
J=8.8, 2.8Hz), 8.02(1H, dd, J=2.8, 0.6Hz), 9.79(1lH, s).
ESI-MSm/z: 341 (M+H)".

[0309]

[Reference Example 39] 1-(6-Methoxy-3-pyridazinyl)-5-
(5-methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid

[0310]

[Chemical Formula 50]
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ester (3.00 g) of Reference Example 41-(1) in pyridine (60 mL), and the
resultant mixture was heated to reflux for 23 hours. After air cooling, water
and chloroform were added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated under reduced
pressure, and 5-(5-carboxy 2-pyrazinyl)-1-(6-

J=7.1HZ)}NG: s), 4.37(2H, q, J=7.1Hz), 6.92(1H, d, J=8.8Hz), 7.36-
7.40(1H, m), 7.76-7:84(ZH ), 8.25(1H, m), 8.96(1H, d, J=1.5Hz), 9.18(1H,

d, J=1. lj\?l“Skn/z: 369(M"). [0327] 2)
5-(5-ter-ButQxycarbonylamino-2-pyrazinyl)-1-(6
n&%&p y=34pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester Under an argon

atmosphere, triethylamine (1.17 mL), diphenylphosphorylazide (1.80 mL)
and terttBdtahbl (1.60 mL) were added to a suspension of 5-(5-carboxy 2

pyrazinyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid _ethyl ester
RAA L by s it A et NG
mixttiig wass stirred for 25 minutes at 100C. After air cooling, a residue

obtained by evaporating the reaction solvent under reduced pressure was

purified By sified get cohihA chiBrfat8raphy IAFICLED adetiftéHeX@dhe) fto
OQBGH-@éﬁ(%éeg}g'@yiwc(%bqgiy@mi@ﬂ'%fethanol (200 mL), and the

resultant mixture was stirred for 5 minutes. 1-(5-Methyl-
2-pyridyl)-1l-ethanone (5.93 g) of Reference Example 15-(2)
was added to the reaction solution at room temperature, and
the mixture was stirred for 5 hours. Water and diethyl
ether were added to the reaction solution, and the mixture
was partitioned. The aqueous layer was acidified with an
aqueous 1 N hydrochloric acid solution, and then extracted
with chloroform. The organic layer was dried over
anhydrous magnesium sulfate. After separation by
filtration, the solvent was evaporated under reduced
pressure, and 4-(5-methyl-2-pyridyl) -2, 4-dioxobutanoic
acid methyl ester (7.31 g, 75%) was obtained as a solid.
'H-NMR (400MHz, CDCls)&: 2.46(3H, s), 3.92(3H, s), 7.58(1H,
br), 7.70(1H, dd, J=8.06, 1.83Hz), 8.08(1lH, d, J=8.06Hz),
8.54 (1H, d, J=1.22Hz).

[0312]

2) 1-(6-Methoxy-3-pyridazinyl)-5-(5-methyl-2-pyridyl) -
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pyrazinyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
(2.29 g, 39%) as a solid. 1H-NMR(400MHz, CDC13)5: 1.42-1.45(3H, m),
1.54(9H, s), 3.97(3H, s), 4.44-4.50(2H, m), 6.79(1H, d, J=8.8Hz), 7.28(1H,
s), 7.36(1H, br s), 7.68(1H, dd, J=8.8, 2.9Hz), 8.11-8.12(1H, m), 8.29(1H, d,
J=1.7Hz), 9.18(1H, d, J=1.5Hz). EI-MSm/z: 440(M"). [0328] 3) Title
compound The title compound (1.19 g, 99%) was obtained as a solid by the

same ettiod s fhat.in Reference Bxample 4. Method B-(4), using

5-(5-tert-butoxycarbonylamino-2-
pyrazingh<k-{6-methexy<3-pytidypksiH-pyrazele-3-carloxylies aembetdilytester
(1.28 gF)IllH NMR(400MHz, DMSO-d6) 5: 1.48 (9H, s), 3.91 (3H, m

1

W, J2B.8AL) FRILI P77 7B TH, ?n)d@i@%fﬁaaoﬂﬂzaﬁ%ﬁ

8:£2-8,03(d 6L dn), 8:86-8.87(LH, m)n 10-39(UbEIni 3, 10AH, b1 S).
EI-MSm/z: 412(M"). [0329] [Reference Example 43]

5r(61$u1m¢da'zm@xylme(@ﬁfeth@w%dpy@dwy—iwpy@blé@cé}r@wyuc acid
egylc%%tt?£ %%Ohéghenh%egrﬁ%rrg%?c?ﬂ}l % was added to the
reaction solution, and the mixture was further heated to
reflux for 4 hours. After air cooling, a saturated aqueous
solution of sodium hydrogen carbonate and ethyl acetate
were added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
magnesium sulfate. After separation by filtration, a
residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(hexane-ethyl acetate), to obtain 1-(6-methoxy-3-
pyridazinyl) -5-(5-methyl-2-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (4.08 g, 82%) as a solid.
'H-NMR (400MHz, CDCl3)&: 1.43(3H, t, J=7.08Hz), 2.41(3H, s),
4.48(2H, g, J=7.08Hz), 7.07(1H, m), 7.20(1H, s), 7.47(1lH,
s), 7.69(1H, d, J=9.03Hz), 8.08(1H, d, J=9.03Hz), 8.23(lH,
d, J=4.88Hz).
EI-MSm/z: 344 (M+H)".
[0313]
3) Title compound
- (6-Methoxy-3-pyridazinyl)-5- (5-methyl-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (4.08 g) was added

to a solution of sodium methoxide (1.3 g) in methanol (100
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N /CO2E N MeO N [0331] 1) 1-(1H-Imidazol-2-yl)-1-ethanone n-Butyllithium
(a 1.58 M solution in hexane, 25.3 mL) was added dropwise to a solution of
1-diethoxymethyl-IH- imidazole (6.80 g) in tetrahydrofuran (100 mL) for 5
minutes under cooling to -55C, while maintaining the internal temperature at
-35C or lower, and the resultant mixture was stirred for 15 minutes at an
internal temperature of -40C. N, N-Dimethylacetamide (5.57 mL) was added

dﬁ&g""ias? todhg reaghian solytion for s pjgutes, g, the mixiute was, stirred

for 25.5 hours at room temperature. Diethyl ether and an aqueous 0.1 N
hydrochiaric acid? salutiors were addedltosthieareactionwsotutioneard thigled
mixture was partitioned. The aqueous layer was neutralized with sodium

hyfrdgen EaffonatE, &Ad thén extrabted With™ thidtoforkf STHE bigdnic tayer
wasdried Qveraphydrous; sediumsulfate After separationby filfeation, dhe
solvent was evaporated under reduced pressure, and 1-(1H-

imidazot 2ap)d cathahoner(3.06 - 699%s)swab obtaineteas adsolidh
1H-NMR(400MHz, CD30D)5: 2.56(3H, s), 7.27(2H, br s). ESI-MSm/z:
1%%&%‘?16‘332]@& % ?L?? l-f(ﬁr%%?ﬁylb’ﬁ‘é’nﬁ stfonyl=THimi S‘r;‘]é’l?f-yl}-

1-ethanenem sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and the
title compound (3.0 g 79%) was obtained as a solid.
'H-NMR (400MHz, CDCls)&: 2.35(3H, s), 4.10(3H, s), 7.15(1H,
d, J=9.28Hz), 7.23(1H, s), 7.51(1H, d, J=7.93Hz), 7.60(1lH,
d, J=7.93Hz), 7.96(1H, d, J=9.28Hz), 8.32(1lH, s).

[0314]

[Reference Example 40] 1-(6-Methyl-3-pyridyl)-5-(4-
methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid

[0315]

[Chemical Formula 51]

[0316]

1) 1-(4-Methyl-2-pyridyl)-1l-ethanone
Under cooling to -78°C, n-butyllithium (a 1.58 M
solution in hexane, 22 mL) was added dropwise to a solution

of 2-bromo-4-picoline (4.0 g) in diethyl ether (60 mL) over
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Triethylamine (2.09 mL) and 4-methylbenzenesulfonyl chloride (2.29 g) were
added to a suspension of 1-(1H- imidazol-2-yl)-1-ethanone (1.10 g) in
dichloromethane (10 mL), and the resultant mixture was stirred for 24.5
hours. Ethyl acetate and water were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, a residue obtained by evaporating the

selvent jnder reduced presgure was puiified by silica gelcoluimp oy £or s

chromatography (hexane-dichloromethane), to obtain 1-{1-

[(@:imetlyd phenyl) sulfomdle biinzdazek2 94 - Iethanone w05 ¢ladd %) as a
solld 1H-NMR(400MHz, CDC13)5: 2.44(3H, s), 2.57(3H, s), 7.17(1H, d,

I EBHHST 36(2H' Y, rf*aacéﬁ%? PRTHHCH! Jﬁf%kH}e 7“§§féﬁed "358.3Hz).

_ .4\4§£T1/Zy_2@§@}ﬂé‘&|)to[0§§§ﬂl @eﬁ%‘@%?@%gw%@&%@%@r 8L.5
lithium bis(trimethylsilyl)amide (a 1.0 M solution in tetrahydrofuran, 7.95 mL)

mhﬁpg@dgdﬂ@égﬁﬂu@y1@ﬁqq1‘to the reaction solution, which was
[(4- met hen (% Ifonyl]-1H-imidazol-2-yl}-1-ethanone %L

te refhy uran dg L ana rTle resuﬁaréllte}mlfgure was s |rredgo¥eﬁ) was
Mminktes. &;@qué@mtﬁﬁe&é 4fagnklwas addeditethe reactionssglutian.iand
the mixture was 185 stirred for 10 minutes, then gradually warmed to room

tétipéfattire, dih then siféd for SiHourseBidthyPethier aitd Watel were
agg?gggéhgggégﬂ%gggggg"b5%@2@@% was purified by silica gel

column chromatography (ethyl acetate-hexane), to obtain 1-
(4-methyl-2-pyridyl)-1l-ethanone (1.86 g, 59%) as an oily
product.
'H-NMR (400MHz, CDCls)&: 2.42(3H, s), 2.72(3H, s), 7.29(1lH
dd, J=4.94, 0.67Hz), 7.86(1H, d, J=0.67Hz), 8.54(1H, d,
J=4.94Hz) .

[0317]

2) 4-(4-Methyl-2-pyridyl)-2, 4-dioxobutanoic acid
ethyl ester

4- (4-Methyl-2-pyridyl) -2, 4-dioxobutanoic acid ethyl
ester (3.82 g) was obtained as a solid by the same method
as that in Reference Example 9-(3), using 1-(4-methyl-2-
pyridyl)-l-ethanone (1.86 g), sodium ethoxide (1.90 g) and
diethyl oxalate (3.74 mL).
'H-NMR (400MHz, CDCls)&: 1.38(3H, t, J=7.08Hz), 2.51(3H, s),
4.36(2H, q, J=7.08Hz), 7.43(2H, br), 8.03(1H, s), 8.65(1lH
d, J=5.01Hz).

EI-MSm/z: 236 (M+H)".
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mixture was partitioned. Diethyl ether and an aqueous 1 N hydrochloric acid
solution (7.95 mL) were added to the aqueous layer, and the mixture was
partitioned. The aqueous layer was further extracted with ethyl acetate, and
the organic layers were combined and dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated under reduced
pressure, and 4-{1-[(4- methylphenyl) sulfonyl]-1H-imidazol-2-yl}-2,
4-dioxobytanpic acid ethyl ester was obtained. A solution of this ethyl ester
product and 5-hydrazino-2-methoxypyridine (1.00 g) of Reference Example 2
in etharol (75 ak)iwasyheateditoireflux-for (b-bdrours -After airdsdolingy to a
residue obtained by evaporating the reaction solvent under reduced

pPeSEifte, SRy CACAatey and £ §afliradddqi&dte solution of sodium
hydrogen @@%@{flwg[%9993 1§0d the mixtyrewas paritioned, fFhe

organic layer was dried over anhydrous sodium sulfate. After separation by
fittraitioro bereSidige obtained by evaporatingethieesolvenf iinder feducetk s

pressure was purified. by silica gel cqolumn chromatography. (ethy .
e D G e s e e AR S D

1kENMR (AQOM Kz ©1RC 28)5¢ ). 42(3H nly J77 (WH7): 396 BH S)r 14 44(2H, q,
J=7.1Hz), 6.78(1H, d, J=8.8Hz), 7.10(2H, br s), 7.23(1H, s), 7.68(1H, dd,
J43% Z7he}8.22¢1 HCAI186 T£R. PRER .60+ 'bed). 2aES|-ME#HfiFazino-

334(MHT,- 193341 [Reference, Example 441 3. 3-Riflugrapyriolidine
'H-NMR (400MHz, CDCls)&: 1.43(3H, t, J=7.08Hz), 2.35(3H, s),
2.59(3H, s), 4.46(2H, g, J=7.08Hz), 7.05(1H, d, J=5.01Hz),
7.20(1H, d, J=8.30Hz), 7.24(1H, s), 7.26(1H, s), 7.72(1lH,
dd, J=8.30, 2.44Hz), 8.33(1H, d, J=5.01Hz), 8.38(1H, d,
H=2.44Hz) .
EI-MSm/z: 323 (M+H)".
[0319]
4) Title compound
The title compound (5.26 g, 83%) was obtained as an
amorphous material by the same method as that in Reference
Example 3-(4), using 1-(6-methyl-3-pyridyl)-5-(4-methyl-2-
pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (6.97 qg)
and an aqueous 1 N sodium hydroxide solution (24 mL).
'H-NMR (400MHz, CDCls)&: 2.37(3H, s), 2.61(3H, s), 7.08(1H,
d, J=5.01Hz), 7.20(1H, d, J=8.30Hz), 7.27(1H, s), 7.30(1lH,
s), 7.73(1H, dd, J=8.30, 2.44Hz), 8.36(1H, d, J=5.01Hz),
8.45(1H, d, J=2.44Hz).

EI-MSm/z: 295 (M+H)".
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hydrochloride [0335] [Chemical Formula 55] HO1 F HN [0336] 1)
N-tert-Butoxycarbonyl-3-pyrrolidinone Pyridine-sulfur trioxide (4.12 g) was
added to a solution of (3R)-N-tert-butoxycarbonyl-3-hydroxypyrrolidine (2.47
g) and triethylamine (9.19 mL) in dimethylsulfoxide (30 mL) at room
temperature, and the resultant mixture was stirred overnight. The reaction
solution was poured onto water and extracted with diethyl ether. The organic
layer was;washed with water and saturated saline, and then dried over
anhydrous sodium sulfate. After separation by filtration, a residue obtained by
evapordtieg the solventaumder réduced-presstire avas putifred dylsikica get
column _chromatography (ethyl acetate-hexane), to obtain N-tert-

bUG ChrBORYIZE: pyFrofidimone (55" 34067 48 &Rdily” f6dtct.
1H-NMR¢409MHz, CDC13)5: 1.47(9H, d, J=9.3Hz), 2.59(2H, t, J=7.8H2),
3.75-3.80(4H, t, J=7.9Hz). 187 [0337] 2) 3, 3-Difluoropyrrolidine-l-carboxylic
acid tertChatyl ester Uniterla nitkdgen atmosphere, (diethylamino)sulfur
trifluori 45 mL) was added to a solution of N-tert-
butoxygarbofjyl-3-pyrrolidinone (846 mg) in benzene (30 mL)

[0322]

1) 1-(6-Methoxy-3-pyridyl)-5-(5-methyl-2-pyrazinyl) -
lH-pyrazole-3-carboxylic acid ethyl ester

1-(6-Methoxy-3-pyridyl)-5-(5-methyl-2-pyrazinyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (4.80 g, 46%) was
obtained as a solid by the same method as that in Reference
Example 9-(4), using 4-(5-methyl-2-pyrazinyl)-2, 4-
dioxobutanoic acid ethyl ester (7.32 g) of Reference
Example 8-(3) and 5-hydrazino-2-methoxypyridine (4.31 g) of
Reference Example 2.
'"H-NMR (400MHz, CDCls)&: 1.41-1.45(3H, m), 2.57(3H, s),
3.96(3H, s), 4.44-4.49(2H, m), 6.79(1H, dd, J=8.8, 0.7Hz),
7.33(1H, s), 7.68(1H, dd, J=8.8, 2.7Hz), 8.10-8.11(1H, m),
8.36(1H, m), 8.54(1H, d, J=1.5Hz).
FAB-MSm/z: 340 (M+H)".

[0323]

2) Title compound
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under ice cooling, and the resultant mixture was stirred for 3 days at room
temperature. Diethyl ether was added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel thin layer
chromatography (ethyl acetate- hexane), to obtain 3,

3-difluogopyrrqlidine-l.carpaxyic, acid, t%’}'bé‘%' %e%rs@oﬁogcﬁl%e@"@)s ag an
oily product. 1H-NMR(400MHz, CDC13)5: 1.45(9H, s), 2.26-2.36(2H, m),
357- 3B H(#H; Im). {08383 Hitle eompeund T hetitlereonyobiren(374 g,
81%) was obtained as a solid by the same method as that in Reference

EXamioie 24 (93, udifg™® 3taifitiorspyirsidinen carBdxyiicoadia tart bity1?

ester{659ymg). 1 HHNMR(400MHZ, DM30+d6)5: 2:42-2:332H: 4Rk (1.79
3.39-3.43(2H, m), 3.62(2H, t, J=12.6Hz), 10.17(2H, s). ESI-MSm/z:

108¢(M+H)'. [0339] 188 [Reference Example 45] 5-(2-Methyloxazol-4-yl)-1-(6-
ety 1zl oyl aqid 10349 [Gemigal Formua
6.90(1H, d, J=8.8Hz), 7.47(1H, s), 7.76(1H, dd, J=8.8,
2.7Hz), 8.19(1H, d, J=2.7Hz), 8.41(1H, m), 8.85(1H, d,
J=1.5Hz), 13.12(1H, br s).
FAB-MSm/z: 312 (M+H)".

[0324]

[Reference Example 42] 5-(5-tert-Butoxycarbonylamino-
2-pyrazinyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-
carboxylic acid

[0325]

[Chemical Formula 53]

ok
T
O . ]
M e
0 H
Ny 2
e
|
MeD ~ M
[0326]
1) 5-(5-Carboxy-2-pyrazinyl)-1-(6-methoxy-3-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester
Under an argon atmosphere, selenium dioxide (3.92 qg)

was added to a solution of 1-(6-methoxy-3-pyridyl)-5-(5-

methyl-2-pyrazinyl)-1H-pyrazole-3-carboxylic acid ethyl
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002 N" [0341] 1) 2-Methyloxazole-4-carboxylic acid To a solution of
2-methyloxazole-4-carboxylic acid methyl ester (2.63 g, D.R. Williams, et al.
Tetrahedron Lett., 1997, 38(3), 331) in a mixed solvent of tetrahydrofuran
(20 mL), methanol (10 mL) and water (10 mL), lithium hydroxide
monohydrate (0.867 g) was added at room temperature, and the resultant
mixture was stirred for 2 hours. The reaction solvent was evaporated under

redyced pregsure, and an AgUeoUs ]E!}'aﬁ%‘Tqu@CMO—r i&a}‘Ci?nSOAh}EE%W?eS (60

added (pH 4) to a residue thus obtained. The precipitated solid was filtered,
and)2-methyldxazok4wdarboxyhic aciadr£0:887 ¢.c42%) was obtained &sa 23
solid. 1H-NMR(400MHz, CDC13)5: 2.55(3H, s), 8.21(1H, s). ESI-MSm/z:

1283 H). 36342 2)2-AReHHFHmetRyidkaZs chioroform were added

2:Methyloxazole4cahoxylic acid Nimethoxy-N metbylamide (432 goned.
guantitative) was obtained as an oily 189 product by the same method as
thdtdn Referéncd Example 3141y dusing 2-methyioxazokecd-carbexyliceacid

(%%3?? and N Qi-dim thylhydrox Iamrline%o%}lgrig g}t;.oo 2]
HEAMIR GI0OVIEL. ChCL38 2 SOGH ), 3 571 5 5. PG L & 8165
ShrfleM Srakz; A4 (M sing this2imethyloxazele:-4-carpoxylic acid)N4 - (6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester (2.83 g, 87%) was obtained as a solid.

'H-NMR (400MHz, DMSO-dg)&: 1.35(3H, t, J=7.1Hz), 3.92(3H,
s), 4.37(2H, g, J=7.1Hz), 6.92(1H, d, J=8.8Hz), 7.36-
7.40(1H, m), 7.76-7.84(1H, m), 8.25(1H, m), 8.96(1H, d,
J=1.5Hz), 9.18(1H, d, J=1.5Hz).

EI-MSm/z: 369 (M') .

[0327]

2) 5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester

Under an argon atmosphere, triethylamine (1.17 mL),
diphenylphosphorylazide (1.80 mL) and tert-butanol (1.60
mL) were added to a suspension of 5-(5-carboxy 2-
pyrazinyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid ethyl ester (2.81 g) in 1, 4-dioxane (56 mL) at room
temperature, and the resultant mixture was stirred for 25
minutes at 100°C. After air cooling, a residue obtained by
evaporating the reaction solvent under reduced pressure was

purified by silica gel column chromatography (ethyl
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methoxy-N-methylamide (4.23 g) and methyllithium (a 0.98 M solution in
diethyl ether, 40 mL), 4-acetyl-2-methyloxazole (1.14 g, 37%) was obtained
as an oily product by the same method as that in Reference Example 8-(2).
1H-NMR(400MHz, CDC13)5: 2.50(3H, s), 2.51(3H, s), 8.10(1H, 9S).
ESI-MSm/z: 126(M+H)'. [0343] 3) 4-(2-Methyloxazol-4-yl)-2,
4-dioxobutanoic acid methyl ester 4-(2-Methyloxazol-4-yl)-2, 4-dioxobutanoic

agid.methyl, ester (0. 6490%%@? Qptained. %é@ts?ﬂ?c%f&%?é&%ﬂ%ﬁﬁg 35
that in Reference Example 31-(3), using 4-acetyl-2- methyloxazole (1.14 g)

apddithiuny bis{frimethydsilybamidep (e 10 M sokitionriazetrakgdrofutan; y110.0
mL) and dlmethyl oxalate (2.15 g). 1H- NMR(4OOMHZ CDC13)5: 2.50(3H, s),
3BE@EH 5} Y7 OBUEAT s).820(H, &) ESEMSNT2L3f2(M+HY'. [0344] 190 4)

S+2-Methytoxazol-4oir-1;(6-mathyb3-pyridybs 1Hz pyrazole-gsgarhoxylic acid
methyl ester 5-(2-Methy|oxazo|-4-yl)-1-(6-methyl-3-pyridyl)-1H-
pyrezoleiB-carboxylid acid hiethiil ester (76.95mg) wak obt&in®dzas an oily

1‘70%% é%}/the same] r%?gﬁ)d sth t|n ggzﬁ%ce I%xag]_pée gl 4) smg
4-(2- met onx Azol! -4-y i0X0 Utan0|c Cid mie ethylestér (0.64 gz) and 5-
hydrazigo-2zmethylpyridine @459 9) of Referenge Examples, d,

J=1.5Hz) .

EI-MSm/z: 440 (M').

[0328]

3) Title compound

The title compound (1.19 g, 99%) was obtained as a
solid by the same method as that in Reference Example 4,
Method B-(4), using 5-(5-tert-butoxycarbonylamino-2-
pyrazinyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid ethyl ester (1.28 g).

'H-NMR (400MHz, DMSO-d¢)&: 1.48(9H, s), 3.91(3H, m),

6.90(14, 4, J=8.8Hz), 7.41(1H, m), 7.75-7.78(1H, m),

8.19(1H, d, J=2.7Hz), 8.62-8.63(1H, m), 8.86-8.87(1H, m),

10.39(1H, s), 13.10(1H, br s).

EI-MSm/z: 412(M').

[0329]

[Reference Example 43] 5-(lH-Imidazol-2-yl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester

[0330]

[Chemical Formula 54]
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1H-NMR(400MHz, CDC13)5: 2.44(3H, s), 2.65(3H, s), 3.96(3H, s), 7.18(1H,
s), 7.27-7.36(2H, m), 7.72-7.83(1H, m), 8.56(1H, d, J=6.4Hz). FAB-MSm/z:
299(M+H)'. [0345] 5) Title compound The title compound (95.9 mg) was
obtained as an oily product by the same method as that in Reference
Example 31- (5), using 5-(2-methyloxazol-4-yl)-1-(6-methyl-3-pyridyl)-
1H-pyrazple-3-carboxylic acid methyl ester (76.9 mg) and lithium hydroxide
monohy@t "('15.8 mg). FAB-MSm/z: 285(M+H)". [0346] [Reference
Example,461-1-Methylpiperazin-2-one [0347] [Chemical Formula 57] H N~(N
0 [0348] 191 Af agyueeys £N sodium hydroxide solution was added to a

suspe:ia&;?lﬂmpthylpipgerazin-z-one hydrochloride (19.6 g) of Reference

Exampfe 21+(3) in dichloromethane, and the resultant mixture was
partiti urther, sodium chloride was added to the aqueous layer to
shieiate the layer, and then the aqueous layer was extracted with
dichloromethane. The organic layers were combined and dried over
anhydrous sodium sulfate. After separation by filtration, the solvent was
evaporatedluridérretidedol-2-yl) ~1-ethanone

n-Butyllithium (a 1.58 M solution in hexane, 25.3 mL)
was added dropwise to a solution of l-diethoxymethyl-1H-
imidazole (6.80 g) in tetrahydrofuran (100 mL) for 5
minutes under cooling to -55°C, while maintaining the
internal temperature at -35°C or lower, and the resultant
mixture was stirred for 15 minutes at an internal
temperature of -40°C. N, N-Dimethylacetamide (5.57 mL) was
added dropwise to the reaction solution for 5 minutes, and
the mixture was stirred for 25.5 hours at room temperature.
Diethyl ether and an aqueous 0.1 N hydrochloric acid
solution were added to the reaction solution, and the
mixture was partitioned. The aqueous layer was neutralized
with sodium hydrogen carbonate, and then extracted with
chloroform. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and 1-(1H-
imidazol-2-yl)-1-ethanone (3.06 g, 69%) was obtained as a
solid.

'H-NMR (400MHz, CD;OD)&: 2.56(3H, s), 7.27(2H, br s).
ESI-MSm/z: 111 (M+H)".

[0332]
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pressure, and the title compound (5.90 g) was obtained as an oily product.
ESI-MSm/z: 115(M+H)'. [0349] [Reference Example 47]
1-(6-Methoxy-3-pyridazinyl)-5
(5-methyl-2-pyrazinyl)-1H-pyrazole-3-carboxylic acid [0350] [Chemical
Formula 58] ~N N f HIf\\W\r r N- CO2H JN MeO N [0351] 1)
4-(5-Methyl-2-pyrazinyl)-2, 4-dioxobutanoic acid methyl ester

4-(5-Methyl2-pyrazipyl)-2, 4-digxghutangic acid, methyl.ester (7,84.9. 66%)

was obtained as a solid by the” 192"same method as that in Reference
Exampler®(3), using 1-(5- methyl-2-pyrazinyl)-1-ethanone (7.24 g) of
Reference Example 8-(2), dimetgél oxalate (12.6 g) and lithium

bis(trimetHyiSi e (a'?.0°M So1ltieRTh ebaryatorss 68 8lmeyy *
1E:NMR(AO0MHz9 DMSQ:dB) 5 2:83(3H, 9), 3.84Bt 19 641(1H hLs),

8.73(1H, s), 9.13(1H, s). EI-MSm/z; 222(M"). [0352]
imidazol-2-yl)-1-ethanone (1.10 g) in dichloromethane (10
mL), and the resultant mixture was stirred for 24.5 hours.
Ethyl acetate and water were added to the reaction solution,
and the mixture was partitioned. The organic layer was
dried over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (hexane-dichloromethane), to obtain 1-{1-

[ (4-methylphenyl)sulfonyl]-1H-imidazol-2-yl}-1-ethanone
(2.05 g, 77%) as a solid.
'H-NMR (400MHz, CDCls)&: 2.44(3H, s), 2.57(3H, s), 7.17(1H,
d, J=1.5Hz), 7.36(2H, 4, J=8.3Hz), 7.87(1H, d, J=1.5Hz),
7.99(2H, d, J=8.3Hz).
ESI-MSm/z: 265 (M+H)".

[0333]

3) Title compound

Under cooling to -78°C, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 7.95 mL) was added to a solution of 1-{1-
[ (4-methylphenyl)sulfonyl]-1H-imidazol-2-yl}-1-ethanone
(1.91 g) in tetrahydrofuran (7.5 mL), and the resultant
mixture was stirred for 30 minutes. Diethyl oxalate (1.47

mL) was added to the reaction solution, and the mixture was
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2) 1-(6-Chloro-3-pyridazinyl)-5-(5-methyl-2-
pyrazinyl)-1H-pyrazole-3-carboxylic acid methyl ester
1-(6-Chloro-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl)- 1H-pyrazole-3-carboxylic
acid methyl ester (6.60 g, 56%) was obtained as a solid by the same method
as that in Reference Example 4, Method B-(2), using 4-(5-methyl-2-
pyrazinyl)-2, 4-dioxobutanoic acid methyl ester (7.83 g) and

3:Ghloto-6-ydrazingpyridazine (5,09 %xé‘&ﬁﬂ'ﬂ?%g%{@# IMSQ:16)5:

253(3H, 5), 3.92(3H, 5), 7.63(1H, s), 8.20-829(2H. m), 8.37(1H, m),

8139(d &t ak, ud=l.5ktr). ERMSHYZ:r330(Md.r [B353Ju B} TitleocemippundtUnder
an argon atmosphere, sodium methoxide (3,22 g) was added to a

56§83H§6ﬁﬁﬁWFa§cﬁﬂﬁ8Q3b@naa%nvﬁqg ion $olution, and the

(Grmethyk2;pyrazinyd): LH-pwazoles3:carboxyig.acidmethyl %%‘@é&@ssﬁgh'n
methanol (132 mL) at room temperature, 193 and the resultant mixture was

hezted td feflucfor 2Lkowis! uAftenaif todlinglwarer €l 3 d was added
thereto, an% the mlxtur ﬁ\s stlrred for 1 hour at room tem eratf,ge An

aaa%a% a}derrbcﬁfbnc acid'solution (qua mL was ad%%d o the reaction

salytieny andthe mixdurerwasistirred:for k0 sninuies at reQm tesperadyreand
The precipitated solid was filtered, and the title compound (5.50 g, 89%) was
obtiined 9as aCsdirl AN R4 GOMMHZ HIMSOLdB)5S2. 51(SH, 3R 4.85031, s),

74811 (:R0RH £V 8- O By A J52:3K2) 8- 3 (118 P4(IH e so1vent
was evaporated under reduced pressure, and 4-{1-[(4-
methylphenyl)sulfonyl]-1H-imidazol-2-yl}-2, 4-dioxobutanoic
acid ethyl ester was obtained. A solution of this ethyl
ester product and 5-hydrazino-2-methoxypyridine (1.00 g) of
Reference Example 2 in ethanol (75 mL) was heated to reflux
for 15.5 hours. After air cooling, to a residue obtained
by evaporating the reaction solvent under reduced pressure,
ethyl acetate and a saturated aqueous solution of sodium
hydrogen carbonate were added, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain the title compound (0.210 g,
9.2%) as a solid.

'"H-NMR (400MHz, CDCls)&: 1.42(3H, t, J=7.1Hz), 3.96(3H, s),
4.44 (28, g, J=7.1Hz), 6.78(1H, d, J=8.8Hz), 7.10(2H, br s),

7.23(1H, s), 7.68(1lH, dd, J=8.8, 2.7Hz), 8.22(1H, d,
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J=1.5Hz), 13.28(1H, br s). EI-MSm/z: 312(M'). [0354] [Reference Example
48] 1-(6-Methyl-3-pyridyl)-5-(5 methyl-2-pyridyl)-1H-pyrazole-3-carboxylic
acid [0355] [Chemical Formula 59] N N~/ CO2 PN [0356] 1)
1-(6-Methyl-3-pyridyl)-5-(5-methyl-2-pyridyl)-1H- pyrazole-3-carboxylic acid
ethyl ester A solution of 4-(5-methyl-2-pyridyl)-2, 4- dioxobutanoic acid ethyl
ester (1.98 g) of Reference 194 Example 15-(3) and

Sﬁﬂ.raé%o,-z-gn%m/iwriq;ge s(;L._O4 g) of Reference Example 7 in ethanol (40

mL) was heated to reflux for 1 hour. Acetic acid (2.41 mL) was added to the
reactiorssalution l whictiwas then heated to reflux for 17 hours. Concentrated
hydrochloric acid (1.3 mL) was added to the reaction solution, and the
mixture Was heated to reflux for 1.5 hours. After air cooling, a saturated

aqueousgatdtion of sedium hydiegenscarhopate andghipreform; were added
to the reaction solution, and the mixture was partitioned. The organic layer

wascdedh bver dEnhydrous sodium sulfate. After separation by filtration, a
residue ohtained by evaporating the solvent under reduced pressure was
purified by Silica gel column chromatography

[Chemical Formula 55]

HOL

HNjF

[0336]

1) N-tert-Butoxycarbonyl-3-pyrrolidinone
Pyridine-sulfur trioxide (4.12 g) was added to a
solution of (3R)-N-tert-butoxycarbonyl-3-hydroxypyrrolidine
(2.47 g) and triethylamine (9.19 mL) in dimethylsulfoxide
(30 mL) at room temperature, and the resultant mixture was
stirred overnight. The reaction solution was poured onto
water and extracted with diethyl ether. The organic layer
was washed with water and saturated saline, and then dried

over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (ethyl acetate-hexane), to obtain N-tert-
butoxycarbonyl-3-pyrrolidinone (855 mg, 34%) as an oily
product.

'H-NMR (400MHz, CDCl;3)&: 1.47(9H, d, J=9.3Hz), 2.59(2H, t,

J=7.8Hz), 3.75-3.80(4H, t, J=7.9Hz).
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(hexane-ethyl acetate), to obtain 1-(6-methyl-3-pyridyl)-5-
(5-methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (0.887 g, 33%)
as a solid. 1H-NMR(400MHz, CDC13)5: 1.43(3H, t, J=7.2Hz), 2.34(3H, s),
2.59(3H, s), 4.46(2H, q, J=7.2Hz), 7.20-7.29(3H, m), 7.49- 7.51(1H, m),
7.73(1H, dd, J=8.3, 2.7Hz), 8.33-8.37(2H, m). FAB-MSm/z: 323(M+H").
[0357] 2) Title compound The title compound (0.752 g, 93%) was obtained
asa so[l he same method as that in Reference Example 4, Method
B-(4), using 1 (6 methyl-3-pyridyl)-5-(5-methyl-2-
pyridyl)22HJyrazoles3carboxylicoadid isthyllester (08821 g) a5 tert-
1H- NMR(4OOMHz DMSO-d6)5: 2.30(3H, s), 2.53(3H, s), 7.28(1H, s),
72353(1H, ¢ ¥28.3Hz), 7.58-7.60(1H, m), 7.65- 7.71(2H, m), 8.28(1H, m),

8.36(1Hhthel=2 7HZ). 13,08 (L e FAB-MSR0{Z;, 295(Mithi 9. 1[0358]
[Reference Example 49] 1-(6-Methoxy-3-pyridyl)-5-(1 methyl-1H-1, 2,
4ttriazol3:yiye Hepyrazofé-B-carboxgilic cadid ethylester [0859] [Chemical

Fggpg¥§gglbon§ﬁ % -pyrrolidinone (846 mg) in benzene (30 mL)

under ice cooling, and the resultant mixture was stirred
for 3 days at room temperature. Diethyl ether was added to
the reaction solution, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel thin layer chromatography (ethyl acetate-
hexane), to obtain 3, 3-difluoropyrrolidine-l-carboxylic
acid tert-butyl ester (669 mg, 71%) as an oily product.
'H-NMR (400MHz, CDCl3)&: 1.45(9H, s), 2.26-2.36(2H, m),
3.57-3.65(4H, m).

[0338]

3) Title compound

The title compound (371 mg, 81%) was obtained as a
solid by the same method as that in Reference Example 24-
(2), using 3, 3-difluoropyrrolidine-l-carboxylic acid tert-
butyl ester (659 mg).
'H-NMR (400MHz, DMSO-dg¢)&: 2.42-2.53(2H, m), 3.39-3.43(2H,
m), 3.62(2H, t, J=12.6Hz), 10.17(2H, s).
ESI-MSm/z: 108 (M+H)".

[0339]
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N.N/ COP MeO N 0360] 1) 4-(1-Methyl-5-phenylthio-IH-1, 2,
4-triazol-3-yl)-2, 4-dioxobutanoic acid ethyl ester
4-(1-Methyl-5-phenylthio-IH-1, 2, 4-triazol-3-yl)-2, 4-dioxobutanoic acid ethyl
ester (1.62 g, 82%) was obtained as a solid by the same method as that in
Reference Example 8-(3), using, under an argon atmosphere, 3-acetyl
1-methyl- 5-phenylthio-IH-1, 2, 4-triazole (1.37 g, S. Ohta, et al. Chem.
Pharm. Byl 1893.43(7), 12264331, ojstiyl xalate; (1,60 L) qng lipjum
bis(trimethylsilyl)amide (a 1.0 M solution in tetrahydrofuran, 7.05 mL).

Lk NIMR (400M Hizd €D C 18) 5311 381 43BH anh) 03:83{8Ha 1,4 196 4.39(2H, q,
J=7.2Hz), 7.25-7.46(5H, m). ESI-MSm/z: 334(M+H)'. [0361] 2)
1-(6-MethioRy3-pyridyl)-5-(1-methyl-5-phenyithio- 1H-1, 2,
4-triazo3ryhrl k- pyrazaleBscamoxylic acid ethyl ester 1 M Hydrochloric
acid- ol (1.98 mL) was added to a solution of

4—6.—{{1et yl-5-phenylthio-1H-1, 2, 4-triazol-3- yl)-2, 4-dioxobutanoic acid ethyl
ester (4 nd 5- hydrazino-2-methoxypyridine (183 mg) of Reference
Example 2 atr temperature, and the resultant mixture was heated to
Hbtms. After air cooling, water and chloroform were added to the

1) 2-Methyloxazole-4-carboxylic acid

To a solution of 2-methyloxazole-4-carboxylic acid
methyl ester (2.63 g, D.R. Williams, et al. Tetrahedron
Lett., 1997, 38(3), 331) in a mixed solvent of
tetrahydrofuran (20 mL), methanol (10 mL) and water (10 mL),
lithium hydroxide monohydrate (0.867 g) was added at room
temperature, and the resultant mixture was stirred for 2
hours. The reaction solvent was evaporated under reduced
pressure, and an aqueous 1 N hydrochloric acid solution was
added (pH 4) to a residue thus obtained. The precipitated
solid was filtered, and 2-methyloxazol-4-carboxylic acid
(0.987 g, 42%) was obtained as a solid.
'"H-NMR (400MHz, CDCl3)&: 2.55(3H, s), 8.21(1H, s).
ESI-MSm/z: 128 (M+H)".

[0342]

2) 4-Acetyl-2-methyloxazole

2-Methyloxazole-4-carboxylic acid N-methoxy-N-

methylamide (4.32 g, quantitative) was obtained as an oily
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anhydrous sodium sulfate. After separation by filtration, a residue obtained
by evaporating the solvent under reduced pressure was purified by silica gel
thin layer chromatography (ethyl acetate-hexane), to obtain 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-5-phenylthio-IH-1, 2, 4-
triazol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (169 mg, 29%) as a
solid. ESI-MSm/z: 437(M+H)'. [0362] 3) Title compound A suspension of

16 methoxy;3rpyridyl)s2-(Jmethyl-a- Rhenylthiodbl, 2, e Exampie 31-

4-triazol-3-yl)-1H-pyrazole-3- carboxylic acid ethyl ester (165 mg) and Raney
nickel (101197 grused afteravasking withrethanalrireethanos (26 mb) was N,
heated to reflux for 2 hours, After air cooling, the reaction solution was

filterEd" Raney KiCkel v, s ety Hfter WaShiAg with EthaHot) and ethanol
(30-mhkwesevitstheraeded to the filirate, and the mixture was heated 59,
reflux for 30 minutes. After air cooling, the mixture was separated by
fikation; @mdld residue obtained by evaporating the solvent of the filtrate
updey reduce sure was purified by silica gel thin layer chromatograph
(hggia&n%é%h:yﬁaﬁ?a e)) to obtalloin the titlg comp%und (68¥ng, 55%) as g sc?lic{
ESI-MSs/zi 320(Ms H)-nfA363] ofReferenae Exapple 50] acid n-

5-(5-Methoxyoxazol-2-yl)-1-(6 methyl-3-pyridyl)-1H-pyrazole-3-carboxylic
adpfhoxy-N-methylamide (4.23 g) and methyllithium (a 0.98 M
solution in diethyl ether, 40 mL), 4-acetyl-2-methyloxazole
(1.14 g, 37%) was obtained as an oily product by the same
method as that in Reference Example 8-(2).
'H-NMR (400MHz, CDCls)&: 2.50(3H, s), 2.51(3H, s), 8.10(1H,
s) .
ESI-MSm/z: 126 (M+H)".

[0343]

3) 4-(2-Methyloxazol-4-yl)-2, 4-dioxobutanoic acid
methyl ester

4-(2-Methyloxazol-4-yl)-2, 4-dioxobutanoic acid methyl
ester (0.641 g) was obtained as a solid by the same method
as that in Reference Example 31-(3), using 4-acetyl-2-
methyloxazole (1.14 g) and lithium bis(trimethylsilyl)amide
(a2 1.0 M solution in tetrahydrofuran, 10.0 mL) and dimethyl
oxalate (2.15 g).
'H-NMR (400MHz, CDCls)&: 2.50(3H, s), 3.85(3H, s), 7.05(1H,
s), 8.20(1H, s).
ESI-MSm/z: 212 (M+H)".

[0344]
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[0364] [Chemical Formula 61] MeG N 002 1 ~[0365] 1)
N-Methoxycarbonylmethyloxamic acid methyl ester
N-Methoxycarbonylmethyloxamic acid methyl ester (19.86 g, quantitative)
was obtained as an oily product according to the method of E. Menta, et al.,
(J. Heterocyclic Chem., 198 1995, 32, 1693), using glycine methyl ester
hydrochloride (12.59 g), dimethyl oxalate (23.65 g), triethylamine (14.0 mL)

d | - 0 ,_CD( B 92(3H,
e A LMY SRR A

SeMethaxyoxazote-Becarboxykc adidnaetiyl esterr
5-Methoxyaoxazole-2-carboxylic acid methyl ester (10.26 g, 6,5%?(was
obtaine%‘a%z‘%%‘1’1%—‘/&&66?6%%1%‘%@ METHEd BF B YMentd et dly (b 1~
FE?@@%&@QCﬁﬂB%Qb 'wgzaéﬁgakeﬁﬁﬂngeaster (76.9 mg) was

N-methoxycarbonylmethyloxamic acid methyl ester (19.86 g), phosphorous
pehtoxide {724 gy and beetonithile t(300 9. $RFRMR@UOOMHEZ, CDC13)5:

3203H, 924 00(3H, 9. {30 2 Bt Mz LR8It 1-a-y1) -2,
4-dioxobutanoic acid methyl ester (0.641 g) and 5-
hydrazino-2-methylpyridine (0.459 g) of Reference Example 7.
'H-NMR (400MHz, CDCls)&: 2.44(3H, s), 2.65(3H, s), 3.96(3H,
s), 7.18(1H, s), 7.27-7.36(2H, m), 7.72-7.83(1H, m),
8.56(1H, d, J=6.4Hz).

FAB-MSm/z: 299 (M+H)".

[0345]

5) Title compound

The title compound (95.9 mg) was obtained as an oily
product by the same method as that in Reference Example 31-
(5), using 5-(2-methyloxazol-4-yl)-1-(6-methyl-3-pyridyl) -
l1H-pyrazole-3-carboxylic acid methyl ester (76.9 mg) and
lithium hydroxide monohydrate (15.8 mg).
FAB-MSm/z: 285 (M+H)".

[0346]

[Reference Example 46] 1-Methylpiperazin-2-one

[0347]

[Chemical Formula 57]

R
—
0

[0348]

HMN

191



[0367] 3) 5-Methoxyoxazole-2-carboxylic acid Lithium hydroxide
monohydrate (3.072 g) was added to a mixed solution of
5-methoxyoxazole-2-carboxylic acid methyl ester (10.26 g) in tetrahydrofuran
(150 mL), methanol (75 mL), and water (75 mL) at room temperature, and
the resultant mixture was stirred for 2 hours. The reaction solution was
made weakly acidic (PH 4) by adding 1 M hydrochloric acid-ethanol solution,
and th%m%&%ﬂ%e organicsolyent was.evaporated ynder reduced. 4
pressure. 199 Chloroform-methanol (10: 1) was added to a residue thus
obtainedcand the miixiuneanay paitittored. iFurthere they caguedus tayer wes. 6
extracted with chloroform-methanol élo: 1), and the organic layers were

cBinbired At GAEE oVER Bty drons Sbdidm bttt “ARer 88paratidt by "

filteation, the salvent-wagavaporated: under reduced Rressure; apd -
methoxyoxazole-2-carboxylic acid [1.06 g, 11%; 1H-NMR (400 MHz,
DMSO-d6}F Sy 39 b (BIdds), 6. 4541 sy oBEEMSMZ: 143 (M)} wwds obtained

a agglid.a'lr'%e Qﬁ%%nigﬁgl\gent ig &gel% ueous Isayeétmé%s ur eri%\{laporated
undeér réddced pressure, and the preci itated Solid was filtéred, combined

withctheo peerdedslycobtained selightoobtaifea erude preductiofdr methoxy
oxazol-2-carboxylic acid (15.63 g). [0368] 4) 5-Methoxyoxazole-2-carboxylic
aBi RometsoxyR N YRetyfarfifel 7B sSixed Solutibhteéfr separation by

Spnethoxyoxazole;2-carbgxylic acid (13,63 g). in dighloromethane (400 mL),
acetonitrile
pressure, and the title compound (5.90 g) was obtained as
an oily product.
ESI-MSm/z: 115 (M+H)".
[0349]
[Reference Example 47] 1-(6-Methoxy-3-pyridazinyl)-5-
(5-methyl-2-pyrazinyl)-1H-pyrazole-3-carboxylic acid
[0350]

[Chemical Formula 58]

N e
72— 00,H
S N~
1 N
MeO) N
[0351]

1) 4-(5-Methyl-2-pyrazinyl)-2, 4-dioxobutanoic acid
methyl ester
4-(5-Methyl-2-pyrazinyl)-2, 4-dioxobutanoic acid

methyl ester (7.84 g, 66%) was obtained as a solid by the
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(100 mL) and N, N-dimethylformamide (100 mL), 1 hydroxybenzotriazole
(9.69 g), 3-(3-dimethylaminopropyl)-1- ethylcarbodiimide hydrochloride (27.50
), triethylamine (46 mL) and N, O-dimethylhydroxylamine hydrochloride
(12.79 g) were added at room temperature, and the resultant mixture was
stirred for 19 hours. The solvent of the reaction solution was evaporated
under reduced pressure, water (300 mL), 1-hydroxybenzotriazole (4.84 g),

3é(§raé1ims£®é(8nﬂgomy ):1-etylcarhodimide de!ogh'%(iﬁ,e 2009 (8-97 Qs -

triethylamine (23 mL) and N, 0- dimethylhydroxylamine hydrochloride (6.98 g)

wese laddet-toy saresidue ebtained abhove @t.rodny temperattice cand the
mixture was stirred for 3 days, Ethyl acetate was added to_the reaction

SORABRAL and the mixddrevag pariftoned. Thé ofgdhic 1856r whsWiEhed with

S%E‘HQ@F&%@%@M Jhendried quenaphydrous sodiym; sulfate. After
separation by filtration, a residue obtained by evaporating the solvent under
reduiced pressine avas parifiedby-silica gel column chromatography

(acetone-chlorofor obtaig 5- oxazole:2- xylic acid

e N ey s, (389 5. 72478 ascas ol produet.):
1H-AMRA0OMHz) CDGC13)5:18.46(3H ohr) 33:85(3K) ), 3.98(3H, s), 6.29(1H,
s). ESI-MSm/z: 187(M+H)'. [0369] 5) 2-Acetyl-5-methoxyoxazole
2EAcHNBZMetiioxbxazole (0.258 g, 39%) was obtained as a solid by the
same m[%tg\g)g]as that in Reference Example

2) 1-(6-Chloro-3-pyridazinyl)-5-(5-methyl-2-
pyrazinyl)-1H-pyrazole-3-carboxylic acid methyl ester

1-(6-Chloro-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl) -
lH-pyrazole-3-carboxylic acid methyl ester (6.60 g, 56%)
was obtained as a solid by the same method as that in
Reference Example 4, Method B-(2), using 4-(5-methyl-2-
pyrazinyl) -2, 4-dioxobutanoic acid methyl ester (7.83 g)
and 3-chloro-6-hydrazinopyridazine (5.09 g).
'H-NMR (400MHz, DMSO-d¢)&: 2.53(3H, s), 3.92(3H, s),
7.63(1H, s), 8.20-8.29(2H, m), 8.37(1H, m), 8.99(1H, d,
J=1.5Hz) .
EI-MSm/z: 330 (M) .

[0353]

3) Title compound

Under an argon atmosphere, sodium methoxide (3.22 qg)
was added to a suspension of 1-(6-chloro-3-pyridazinyl)-5-
(5-methyl-2-pyrazinyl)-1H-pyrazole-3-carboxylic acid methyl

ester (6.58 g) in methanol (132 mL) at room temperature,
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8-(2), using 5-methoxyoxazole-2-carboxylic acid N-methoxy- N-methylamide
(0.89 g) and methyllithium (a 0.98 M solution in diethyl ether, 8.0 mL).
1H-NMR(400MHz, CDC13)5: 2.56(3H, s), 4.02(3H, s), 6.34(1H, S).
EI-MSm/z: 141(M"). [0370] 6) 4-(5-Methoxyoxazol-2-yl)-2, 4-dioxobutanoic
acid 201 methyl ester Under cooling to -78C, lithium bis(trimethylsilyl)amide
(a 1.0 M solution in tetrahydrofuran, 2.0 mL) was added dropwise to a

SQ%‘%‘hQ“ Fzacatylpimathaxyoxazgle (0,258 g) and dimelhylgxalate, (9,435

g) in tetrahydrofuran (12 mL), and the resultant mixture was stirred for 20
niinttes, ahd thenlstireed fort 415 hoaes at.0CviWatetdntl diethhy etherwere
added to the reaction solution, and the mixture was partitioned. The aqueous

1yt Wit e WRBKRF GRS (P 4) Ly An Aqhieolls 1°NR/tbERRIiC 4did

sqlition, and extragied with, .chlorafoum s Theorganicslgygr yvaswasghed with,
saturated saline, and then dried over anhydrous sodium sulfate. After

séparatiorchy filtratioh) the solveart was eméa@ratedwaﬁd@wemmdfpmsé@re
a%gifgl £5 methoxg%a%ol 2 lgél ﬂéli ﬁg:\c;ﬁg%tgkr)ﬁo%c %:lq?ln‘%léy (O 350 g,
Was obtained"asa Z,
408k &), 6 AL Hn Dres)c Y2 Hddbh hrrs). E§J%Sw28228(Mébl)obtamed
as a solid.
'H-NMR (400MHz, DMSO-de)&: 2.51(3H, s), 4.05(3H, s), 7.48-
7.50(2H, m), 8.04(1H, d, J=9.3Hz), 8.37(1H, m), 8.91(1lH, d,
J=1.5Hz), 13.28(1H, br s).
EI-MSm/z: 312 (M").
[0354]
[Reference Example 48] 1-(6-Methyl-3-pyridyl)-5-(5-
methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid
[0355]

[Chemical Formula 59]

[0356]

1) 1-(6-Methyl-3-pyridyl)-5-(5-methyl-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester
A solution of 4-(5-methyl-2-pyridyl)-2, 4-

dioxobutanoic acid ethyl ester (1.98 g) of Reference
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[0371] 7) 5-(5-Methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl)-1H
pyrazole-3-carboxylic acid methyl ester A solution of
4-(5-methoxyoxazol-2-yl)-2, 4- dioxobutanoic acid methyl ester (0.350 g) and
5-hydrazino 2-methyl pyridine (0.219 g) of Reference Example 7 in
methanol (15 mL) was heated to reflux for 30 minutes. 202 After air cooling,
acetic acid (0.352 mL) was added to the reaction solution, and the mixture

was heatedqto reflux far, 16 houts, Affer air Geeling, e salyent of the §) of

reaction solution was evaporated under reduced pressure, a saturate
agaéoussodutivreapsedium hydroger tarponate Jandhchlbeefosm - methatdlux
(20: 1) were added to a residue thus obtained, and the mixture was

phftitiochdd rhe oftfitic Gager WaswashBd Wit Safifafed $aind and then

dried ques,anhydrous-sodium-sulfate. After separation by filtration s g.residue
obtained by evaporating the solvent under reduced pressure was purified by
siicagel colimnsehroaiatdghaphye ¢Methanokcehildrdform) mo) obtain 4dded

5-dihydro-5-hydroxy-5- . .

B S oG S By oy T LFE BT R, 2535802 acid
methyl.estes £85.65smgy@ssan oily preduct: [ESIIMSH/z: 333d(M+H)Y ] To a
solution of this 4, 5-dihydro-5-hydroxy-IH- pyrazole-3-carboxylic acid methyl
eSfBIPTOAUEL (856 RgP fin HrcHIBFoMBtHT*E(3.0FRPY i thy&fine (0.0898

mi), Jpsthanesylfonyl ghiogide (0.9399 ml).and 4: (dimethylaming)pyridine
(4.1 mg) were added at room temperature, and the mixture was stirred for 1
houk\Wadetwas partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(hexane-ethyl acetate), to obtain 1-(6-methyl-3-pyridyl)-5-
(5-methyl-2-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester (0.887 g, 33%) as a solid.
'H-NMR (400MHz, CDCl3)&: 1.43(3H, t, J=7.2Hz), 2.34(3H, s),
2.59(3H, s), 4.46(2H, g, J=7.2Hz), 7.20-7.29(3H, m), 7.49-
7.51(1H, m), 7.73(1H, dd, J=8.3, 2.7Hz), 8.33-8.37(2H, m).
FAB-MSm/z: 323 (M+H").
[0357]
2) Title compound
The title compound (0.752 g, 93%) was obtained as a
solid by the same method as that in Reference Example 4,
Method B-(4), using 1-(6-methyl-3-pyridyl)-5-(5-methyl-2-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (0.882

g) .
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and chloroform were added to the reaction solution, and the mixture was
partitioned. The organic layer was washed with saturated saline, and then
dried over anhydrous sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure was purified by
silica gel thin layer chromatography 203 (acetone-chloroform), to obtain
5-(5-methoxyoxazol-2-yl)-1- (6-methyl-3-pyridyl)-1H-pyrazole-3-carboxylic
acid MEthyh asier (352419, 5:2%6) 35 @ 30l JH NMEYigMLg, CDCL9)5:
2.65(3H, s), 3.89(3H, s), 3.97(3H, s), 6.12(1H, s), 7.28(1H,d, J=8.3Hz),
TRUAH ), 9781300, H=813, 24HAHB8)63(1H; & T=204HZ). RAB-MSIH/z:
315(M+H)'". [0372] E;%Title compound The title compound (14.9 mg, 62%)
whs'ddtained'as & ﬁd]ﬁ/tH@ safhehéthibd s tHﬁ?inﬂ%fe’reﬁéquéﬂrﬁple
31z (Q)y using 5-(5-methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl)-
1H-pyrazole-3-carboxylic acid methyl ester (25.2 mg) and lithium hydroxide
midiotiirate: (3.8 nitf)-HIH-NMR(400MHz, DMSO-d6)5: 2.56(3H, s), 3.87(3H,
s), 6.4 , sj) 7.27(1H, s), 7.42(1H, d, J=8.3Hz), 7.90(1H, dd, J=8.3,
2.7Hz), 8. ?1H, d, J=2.7Hz). FAB-MSm/z: 301(M+H)". [0373] [Reference
Examplerzklel-46Methaxyo3pylidyl)-2(26-Me t hoxy-3-pyridyl) -5- (1-

methyl-1H-imidazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
methyl-1H-1, 2, 4-triazol-3-yl)-1H-pyrazole-3-carboxylic

acid ethyl ester

[0359]
[Chemical Formula 60]
VeI
—M
-
“/\ﬂ
2—COEt
= N"‘N
L,
MeD © N
[0360]

1) 4-(1-Methyl-5-phenylthio-1H-1, 2, 4-triazol-3-yl)-2,
4-dioxobutanoic acid ethyl ester

4-(1-Methyl-5-phenylthio-1H-1, 2, 4-triazol-3-yl)-2,
4-dioxobutanoic acid ethyl ester (1.62 g, 82%) was obtained
as a solid by the same method as that in Reference Example
8-(3), using, under an argon atmosphere, 3-acetyl l-methyl-
5-phenylthio-1H-1, 2, 4-triazole (1.37 g, S. Ohta, et al.
Chem. Pharm. Bull., 1993, 41(7), 1226-1231), diethyl
oxalate (1.60 mL) and lithium bis(trimethylsilyl)amide (a
1.0 M solution in tetrahydrofuran, 7.05 mL).

'H-NMR (400MHz, CDCls)&: 1.38-1.43(3H, m), 3.93(3H, s),
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[0374] [Chemical Formula 62] 204 N HN NN/ 002E Men ON [0375] 1)
1-{2-Methyl-I-[(4-methylphenyl)sulfonyl]-1H- imidazol-4-yl}-1-ethanone To a
solution of 1-(2-methyl-1H-imidazol-4-yl)-1- ethanone (1.00 g, L.A. Reiter, J.
Org. Chem., 1987, 52, 2714-2726) in dichloromethane (20 mL), triethylamine
(1.67 mL) and 4-methylbenzenesulfonyl chloride (1.83 g) were added at
room temperature, and the resultant mixture was stirred for 1.5 days. Ethyl

agg@qﬁgd atecr:weﬁlgqgeq tothe Qp@%ign %?lution, and the mixture was

partitioned. The organic layer was dried over anhydrous sodium sulfate.
AfieT separatiors By filtraition, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(methan8E&ribroform), to obtain 1-{2-methyl-I-[(4-methylphenyl)sulfonyl]-1H-

imidazal4-yl}-dsethanone, (2311 0, 94%) ag-ap oy PFRAUSY . phenylthio-
1H-NMR(400MHz, CDC13)5: 2.47(3H, S), 2.49(3H, 5). 2.54(3H, 8), 7.40(2H,
d18=8,3Hz), 7-82(2#+ o, F=8r3Mz),IB.02 (14 0 18- ESIaVSe/z 1 27064 1)'.

[%3&16}) 12£ 'Sl'jct!eercom pound

1 M Hydrochloric acid-ethanol (1.98 mL) was added to a
solution of 4-(l-methyl-5-phenylthio-1H-1, 2, 4-triazol-3-
yl) -2, 4-dioxobutanoic acid ethyl ester (439 mg) and 5-
hydrazino-2-methoxypyridine (183 mg) of Reference Example 2
at room temperature, and the resultant mixture was heated
to reflux for 5 hours. After air cooling, water and
chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel thin layer
chromatography (ethyl acetate-hexane), to obtain 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-5-phenylthio-1H-1, 2, 4-
triazol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(169 mg, 29%) as a solid.
ESI-MSm/z: 437 (M+H)".

[0362]

3) Title compound

A suspension of 1-(6-methoxy-3-pyridyl)-5-(l-methyl-5-
phenylthio-1H-1, 2, 4-triazol-3-yl)-1H-pyrazole-3-

carboxylic acid ethyl ester (165 mg) and Raney nickel (1.0
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205 Under cooling to -78C, lithium bis(trimethylsilyl)Jamide (a 1.0 M solution
in tetrahydrofuran, 7.78 mL) was added to a solution of 1-{2-
methyl-I-[(4-methylphenyl)sulfonyl]-1H-imidazol-4-yl}-1- ethanone (1.97 g) in
tetrahydrofuran (7 mL), and the resultant mixture was stirred for 35 minutes.
Diethyl oxalate (1.44 mL) was added dropwise to the reaction solution, and
then the mixture was gradually warmed to room temperature and stirred for
4§§h8ggﬁfg%ﬂg§f%§%%%h f%gqué%ﬁgth) q% ethanol (20 _mL) was
5-hydrazino-2-methoxypyridine (0.771 g) of Reference Example 2 in ethanol
(3= milecand ark Ny droehloriccacid-ethamoksolation {878imk) were added,
and the mixture was heated to reflux for 13 hours. After air coaling, ethyl

aCERHTE HMY & ShdrhtEd %otiebis $oition HrEobidmidrogen catbohats
were added to;the reactiop: salution, and theynixture was partitigned. The

organic layer was dried over anhydrous sodium sulfate. After separation by
filfratiore a resithee obtdihed bylévaporatingdthersovent under peddcet-ed

pyessure was urifi%geb]ﬁ_sili%ae Sgel cAoél,%mn chromatography g}r;gtrrlnargiqalhertgyl

acetate ,]tgxo tain tie compound (0:353'g, 15%%) a5°4n amorphous

fargy. B NMR(4Q0MHZ:CDE&E3)5h 1.40(8Hs trd=1.dHz) o R 39(3H4 Shy
3.97(3H, s), 4.42(2H, q, J=7.1Hz), 6.44(1H, s), 6.80(1H, d, J=8.8Hz),
7SIG@PE B 5) 97 BBTLRO Hae DESE, LRz B2, W den. 7Ry ced

EE%Q@§H¥Z:%§§U%$FQ}§Q§ by silica gel thin layer

chromatography (hexane-ethyl acetate), to obtain the title
compound (68 mg, 55%) as a solid.
ESI-MSm/z: 329 (M+H)".

[0363]

[Reference Example 50] 5-(5-Methoxyoxazol-2-yl)-1-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid

[0364]

[Chemical Formula 61]
Ml

.

NM
_ 7—Co,H

L TN

L

I
[0365]

1) N-Methoxycarbonylmethyloxamic acid methyl ester
N-Methoxycarbonylmethyloxamic acid methyl ester (19.86
g, quantitative) was obtained as an oily product according

to the method of E. Menta, et al., (J. Heterocyclic Chem.,
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[0377] [Reference Example 52] 5-(3-Carbamoyl-1H-pyrrol-I
yl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester [0378]
[Chemical Formula 63] O 2 N. 002E N MeO N [0379] 1)
5-(3-Carboxy-1H-pyrrol-1-yl)-1-(6-methoxy-3
pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester Under cooling to 0C,
sodium chlorite (0.543 g) was added to a mixed solution of

S1(ggtormyl-1H-pyrol-Loyl)-1- (G-aethoxy:3-pyndyl-1H-pwazol 3-carhoxylic
acid ethyfester (0.680 g) ongeference Example 38 and amidesulfuric acid
(0.5835) in)dioxane (1§ Moy atetenitrde (26 ml) andiwaterl @it ),(@rd the
resultant mixture was gradually warmed to room temperature and stirred for

2418 halrs. ¥ He ¥88Ltdn SoEnt was evaporated under reduced pressure,
ethyhagetatmand walge were: added fa @ regjdug thys fgrmed, and 1hg oy,

mixture was partitioned. The organic layer was dried over anhydrous sodium
sdifates Afterveparation by filtration, the solvent was evaporated under

; n%u.rtc‘:f?s%% pr??séurﬁhg&ilethyl ether was added to a residue thus obtained,

heprecipitate was filtered, to obtain

5-(3-canmys1H-pyrrol-1-yl)-1-(6-methoxy-3-pyridyl)-1H-

2) 5-Methoxyoxazole-2-carboxylic acid methyl ester

5-Methoxyoxazole-2-carboxylic acid methyl ester (10.26
g, 65%) was obtained as a solid according to the method of
E. Menta, et al., (J. Heterocyclic Chem., 1995, 32, 1693),
using N-methoxycarbonylmethyloxamic acid methyl ester
(19.86 g), phosphorous pentoxide (72.4 g) and acetonitrile
(300 mL) .
"H-NMR (400MHz, CDCls)&: 3.96(3H, s), 4.00(3H, s), 6.36(lH,
s) .
ESI-MSm/z: 158 (M+H)".

[0367]

3) 5-Methoxyoxazole-2-carboxylic acid

Lithium hydroxide monohydrate (3.072 g) was added to a
mixed solution of 5-methoxyoxazole-2-carboxylic acid methyl
ester (10.26 g) in tetrahydrofuran (150 mL), methanol (75
mL), and water (75 mL) at room temperature, and the
resultant mixture was stirred for 2 hours. The reaction
solution was made weakly acidic (PH 4) by adding 1 M
hydrochloric acid-ethanol solution, and then most of the

organic solvent was evaporated under reduced pressure.
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pyrazole-3-carboxylic acid ethyl ester (0.191 g, 26%). 1H-NMR(400MHz,
CDC13)5: 1.43(3H, t, J=7.1Hz), 3.95(3H, s), 4.46(2H, q, J=7.2Hz),
6.63-6.64(1H, m), 6.73-6.74(1H, m), 6.76(1H, d, J=9.0Hz), 7.00(1H, s),
7.37-7.38(1H, m), 7.48(1H, dd, J=8.9, 2.7Hz), 8.02(1H, d, J=2.7Hz).
ESI-MSm/z: 357(M+H)'. [0380] 2) Title compound The title compound (0.123
g, 64%) was obtained as a solid by the same method as that in Reference

E@‘ﬁmg§6m*m%sdﬁgr§dﬁ3'??m°)ﬁyi'1!5'&@%8'&%3’%%’(9"]_35&}193%%3@%@/!)'
1H-pyrazole-3-carboxylic acid ethyl ester (0.191 g) and ammonium chloride
(@1 43igle d H-AMR (4R0MHzt C2CE3}5:ch48(3H pfy J&7. 1Hz); th84(3H 1s),

4.46(2H, q, J=7.1Hz), 5.50(2H, br s), 6,51(1H, dd, J=2.9, 1.7Hz), 6.64(1H,
da9Ye9'8° 213175, 6175(H L 42TEE BHY) Hb 68HH OL0 T8 T IAANM, rrﬁ§L,O’

747(1EL 40, J58-9.2.8H2) 1 8,01 Hhed )72 ABZ) B SEMS Y2356 +H) .
[0381] [Reference Example 53] 5-(5-tert-Butoxycarbonylamino

2apyradinyi)s1{6<hhethoxyl3pyridazinir tHspyrazele-3n carb dxylicradid 90382]
ZgggcggqgggLF%ggug%g% gég%gNg%&g§)%educed pressure, and 5-
methoxyoxazole-2-carboxylic acid [1.06 g, 11%; 'H-NMR (400
MHz, DMSO-d¢) 6: 3.91 (3H, s), 6.45 (1H, s). EI-MSm/z: 143
(M*) ] was obtained as a solid. The organic solvent in the
aqueous layer was further evaporated under reduced pressure,
and the precipitated solid was filtered, combined with the
previously obtained solid, to obtain a crude product of 5-
methoxy oxazol-2-carboxylic acid (15.63 qg).
[0368]
4) 5-Methoxyoxazole-2-carboxylic acid N-methoxy-N-
methylamide
To a mixed solution of 5-methoxyoxazole-2-carboxylic
acid (15.63 g) in dichloromethane (400 mL), acetonitrile
(100 mL) and N, N-dimethylformamide (100 mL), 1-
hydroxybenzotriazole (9.69 g), 3-(3-dimethylaminopropyl)-1-
ethylcarbodiimide hydrochloride (27.50 g), triethylamine
(46 mL) and N, O-dimethylhydroxylamine hydrochloride (12.79
g) were added at room temperature, and the resultant
mixture was stirred for 19 hours. The solvent of the
reaction solution was evaporated under reduced pressure,
water (300 mL), 1l-hydroxybenzotriazole (4.84 g), 3-(3-

dimethylaminopropyl) -l-ethylcarbodiimide hydrochloride
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N N O002H f,N MPD N [0383] 1) 1-(6-Methoxy-3-pyridazinyl)-5-(5-methyl-2-
pyrazinyl)-1H-pyrazole-3-carboxylic acid methyl ester Under an argon
atmosphere and cooling to 0C, (trimethylsilyl)diazomethane (a 2.0 M solution
in hexane, 6.72 mL) was added dropwise to a mixed suspension of 1-(6-
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H- pyrazole-3-carboxylic
acid (3.50 g) of Reference Example 47 in dichloromethane (70 mL) and

methanol 5 ). end 0fesuiant g s sired for 1S hours

Further, {trimethylsily)diazomethane (a 2.0 M solution in hexane, 6.72 mL)
wasradded dyopwiseltanthesr eagtion Solutidnjcand thé mixturerwas Gtiered-for
2 hours. A residue obtained by evaporating the solvent of the reaction

sBIutioMHifer PéaUCEd préssiite Was Pefified By SificA Gl cBitini e

chramatagrapby dethyl agetate-chlgmofarm) ferphtait 18t e was added to
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H- pyrazole-3-carboxylic
atitemethyltaster 411, 98%pad alsolidi 1HINMREOOMEEZL CDBE8)5:

2,59(3H, s), 4.00(3H, s), 4.11(3H Sg{, 7.18(1H, d, J=9.3Hz), 7.27-7.29(1H,
mq%?é)é%-%%f(iré%% 5 8.36 011 mi; 8. 1?fﬁ?6?§§¥%g?%|tﬁm/z:
326M* 1 10384bver anhydrous sodium sulfate. After separation
by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel
column chromatography (acetone-chloroform), to obtain 5-
methoxyoxazole-2-carboxylic acid N-methoxy-N-methylamide
(0.89 g, 7.3%) as an oily product.
'"H-NMR (400MHz, CDCl;)&: 3.46(3H, br), 3.85(3H, s), 3.98(3H,
s), 6.29(1H, s).
ESI-MSm/z: 187 (M+H)".
[0369]
5) 2-Acetyl-5-methoxyoxazole
2-Acetyl-5-methoxyoxazole (0.258 g, 39%) was obtained
as a solid by the same method as that in Reference Example
8-(2), using 5-methoxyoxazole-2-carboxylic acid N-methoxy-
N-methylamide (0.89 g) and methyllithium (a 0.98 M solution
in diethyl ether, 8.0 mL).
'H-NMR (400MHz, CDCls)&: 2.56(3H, s), 4.02(3H, s), 6.34(1H,
s) .
EI-MSm/z: 141 (M").
[0370]

6) 4-(5-Methoxyoxazol-2-yl)-2, 4-dioxobutanoic acid
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2) 5-(5-Carboxy-2-pyrazinyl)-1-(6-methoxy-3-
pyridazinyl)-1H-pyrazole-3-carboxylic acid methyl ester
5-(5-Carboxy-2-pyrazinyl)-1-(6-methoxy-3-pyridazinyl)-
1H-pyrazole-3-carboxylic acid methyl ester (2.57 g, 69%) was obtained as a
solid by the same method as that in Reference Example 42-(1), using
1-(6- methoxy -3- pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H-pyrazole-3-
C%QD%Y ic agid methyl ester (3.40 g) and selenium dioxide (4.62 g).
1H-NMR(400MHz, DMSO-d6)5: 3.92(3H, s), 4.05(3H, s), 7.52(1H, d,
J 9.3HZh 77 (k180 8. 1O 1H] &b C)=9.8Hz) pr8.98(1H, d, J=1.5Hz), 9.21(1H,
J 1.5Hz). EI-MSm/z; 356(M*). [0385] 3
B 5SETE B ERTBOMIARTINGD - prazify i 15 vt ion in

”@b?éﬁ%@)ﬁ%@%ﬁmﬂ)ﬂ% RYT3zQlgs3-carhoxylicAcid methyl £s16fi ution
5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
nmﬁhéxy@pyﬁdézimy@%waz@é% carBoxXylic)acid dnethyt ester (0:886 1

2900 ugs oftained.as 5ol iy the s3me sthod 2 et i Reference

catbexyr2-pysazinyt) ri-£6- methoxy-3rpytidazinybhntH« pyrazole-S-earboxylic
acid (2.56 g), diphenylphosphorylazide (1.70 mL) and tert-butanol (1.51 210
mL)° DNRIRE0BNIHZ, BDCI35 A . 54@H Y8), AT0GBHS)S4 A SH, &),

7t1n7e(1'£'e9c9F§ 3HZ)y t%é 23&%%% PN Sha LA G J523H2).

8.48(1H, d, J=1.5Hz), 9

The aqueous layer was made weakly acidic (pH 4) using an
aqueous 1 N hydrochloric acid solution, and extracted with
chloroform. The organic layer was washed with saturated
saline, and then dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and 4-(5-methoxyoxazol-2-yl)-2, 4-
dioxobutanoic acid methyl ester (0.350 g, 84%) was obtained
as a solid.
'"H-NMR (400MHz, CDCls)&: 3.93(3H, s), 4.07(3H, s), 6.47(1lH
br s), 7.21(1H, br s).
ESI-MSm/z: 228 (M+H)".

[0371]

7) 5-(5-Methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid methyl ester

A solution of 4-(5-methoxyoxazol-2-yl)-2, 4-
dioxobutanoic acid methyl ester (0.350 g) and 5-hydrazino
2-methyl pyridine (0.219 g) of Reference Example 7 in

methanol (15 mL) was heated to reflux for 30 minutes.
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J=1.5Hz). EI-MSm/z: 427(M*). [0386] 4) Title compound An aqueous 1 N
sodium hydroxide solution (5.15 mL) was added to a mixed suspension of
5-(5-tert- butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-
pyridazinyl)-1H-pyrazole-3-carboxylic acid methyl ester (0.880 g) in
tetrahydrofuran (18 mL) and methanol (18 mL) at room temperature, and the
resultant mixture was stirred for 4 hours. An aqueous 1 N hydrochloric acid

slutiop (3-15.1%) Was added fo t@%{%a%o%%'%ﬂru@a%e%&%g& @39 e

water (250 mL) was further added to the reaction solution. The precipitated

sokd wasofiltereth andrtheatitle compaunch (@ 7829, 186%¢ vasoobtaiieck asa

solld 1H-NMR(400MHz, DMSO-d6)5: 1.48(9H, s), 4.05(3H, m), 7.44(1H,
h)° 7SR, ddl, 5973 31 BHFO8 0B{AH- B3, 552931 1 6Hz) 87 FARF Thy”

882(1Hs 40, 40, 39(LHcS)a (EMSMLZ: 413(V4). {0387 Aggere@cbea%m%
54] (2R)-2-Fluoromethylpyrrolidine hydrochloride [0388] 211 [Chemical

Fommedal 655 0 HOIIMN [0888pdjum hydrogen carbonate and
(%%)fé\lfggg%%l—on)%%ggbnooqyl_22_Bydroxyv%erﬂe-lyggrroéldjc a residue thus
obtained, and the mixture was partitioned. The organic
layer was washed with saturated saline, and then dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(methanol-chloroform), to obtain 4, 5-dihydro-5-hydroxy-5-
(5-methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-
3-carboxylic acid methyl ester (85.6 mg) as an oily product.
[ESI-MSm/z: 333 (M+H)".]

To a solution of this 4, 5-dihydro-5-hydroxy-1H-
pyrazole-3-carboxylic acid methyl ester product (85.6 mg)
in dichloromethane (3.0 mL), triethylamine (0.0898 mL),
methanesulfonyl chloride (0.0399 mL) and 4-
(dimethylamino)pyridine (4.1 mg) were added at room
temperature, and the mixture was stirred for 1 hour. Water
and chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was washed with
saturated saline, and then dried over anhydrous sodium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure

was purified by silica gel thin layer chromatography
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Borane dimethylsulfide (3.23 mL) was added to a solution of
N-benzyloxycarbonyl-D-proline (4.02 g) in tetrahydrofuran (50 mL) at room
temperature, and the resultant mixture heated to reflux for 2 hours. Under ice
cooling, an aqueous 1 N hydrochloric acid solution was added to the reaction
solution to treat excessive borane dimethylsulfide, then chloroform was
added to the reaction solution, which was then partitioned. The organic layer

was drieq over, aphydrqys sodiym, sulfate. Aftes senaration by filtration, a_; _

residue obtained by evaporating the solvent under reduced pressure was
pufified fryysiica get cblumnlchnomatogiaptsy- (hexanerethyl acetated, toy 1
obtain (2R)-N-benzyloxycarbonyl-2-hydroxymethylpyrrolidine (3.68 g, 97%)
a§5a§196ily(gpo&u6‘i91H§ \éﬁ(lﬁ‘ﬁ)l\ﬂHi?&,‘tﬁjCB)S: 1.57-2.05(4H, m),

313613488 (Hdmm), AQHLK sbr 5), ¢5336LH.Ir S); 5B, 9y 7.32(8H (50,
ESI-MSm/z: 236(M+H)'. [0390] 2) (2R)-N-Benzyloxycarbonyl-2-(p-
taluenésdlfdnylexyrnetyd i/ tedlidie p Foluéhesulfdnylchldride X3.52 g) was

add 212 salutio oféz -N-be zdgo arbony|-2-
hgdﬁogxilgmk?éth%/%?ifyr%%irgé( .6 gz))ih p%;/'riglr@%O%L azg TGOR temperature,
angghedegultant mixiure was stirred overnight. Water and diethyl ether were
added to the reaction solution, and the mixture was partitioned. The organic

layer wa8 v&shed with an aqueous 1 N hydrochloric acid solution, and dried
over anfiydrays sodiym sylfgte.

The title compound (14.9 mg, 62%) was obtained as a
solid by the same method as that in Reference Example 31-
(5), using 5-(b-methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl) -
lH-pyrazole-3-carboxylic acid methyl ester (25.2 mg) and
lithium hydroxide monohydrate (3.8 mg).

"H-NMR (400MHz, DMSO-d¢)&: 2.56(3H, s), 3.87(3H, s),
6.41(1H, s), 7.27(1H, s), 7.42(1H, d, J=8.3Hz), 7.90(1H,
dd, J=8.3, 2.7Hz), 8.59(1H, d, J=2.7Hz).

FAB-MSm/z: 301 (M+H)".

[0373]

[Reference Example 51] 1-(6-Methoxy-3-pyridyl)-5-(2-
methyl-1H-imidazol-4-yl)-1H-pyrazole-3-carboxylic acid
ethyl ester

[0374]

[Chemical Formula 62]
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After separation by filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(ethyl acetate-hexane), to obtain (2R)-N-benzyloxycarbonyl-2-(p-
toluenesulfonyloxymethyl)pyrrolidine (1.82 g, 30%) as an oily product.
1H-NMR(400MHz, CDC13)5: 1.81-2.40(4H, m), 2.42(3H, br s), 3.37(2H, s),
3.90-4.20(3H, m), 4.96-5.10(2H, m), 7.26- 7.78(9H, m). [0391] 3)
(2R)-N-Benzyloxycarbonyl-2-fluoropyrrolidine A solution of

(2R)-M- enZyloxycarbonyl-2-(p toluenesulfonyloxymethyl) pyrrolidine (1.82 g)
lammonium fluoride trihydrate (2.95 g) in acetonitrile (50 mL)
was stirred oveyright ab%n Etxternal temperature of 75C. After air cooling,
water and_eth ﬁﬁ/ taté Were added to the reaction solution, and the mixture
was pagtiti . The organic layer was washed with water and saturated
ndhen dried over anhydrous sodium sulfate. After separation by
filtkzition, &'residue 213 obtained by evaporating the solvent under reduced
pressurg, was, purified by silica gel column chromatography (ethyl
acetate-hexane) to obtain (2R)-N-benzyloxycarbonyl-2- fluoropyrrolidine (705
mg, 64%) as-an aily preduct: [1H-NMRAOMAHZ, 1 CROTI)oy 1187-2-04(4H, m),

3.46(2H, s), 4.03-4.61(3H, m), 5.14(2H, dd, J=19.8, 12.5Hz), 7.31- 7.37(5H,
nhmﬁi%%a -4-yl}-1-ethanone

To a solution of 1-(2-methyl-1H-imidazol-4-yl)-1-
ethanone (1.00 g, L.A. Reiter, J. Org. Chem., 1987, 52,
2714-2726) in dichloromethane (20 mL), triethylamine (1.67
mL) and 4-methylbenzenesulfonyl chloride (1.83 g) were
added at room temperature, and the resultant mixture was
stirred for 1.5 days. Ethyl acetate and water were added
to the reaction solution, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (methanol-chloroform),
to obtain 1-{2-methyl-1-[ (4-methylphenyl)sulfonyl]-1H-
imidazol-4-yl}-1-ethanone (2.11 g, 94%) as an oily product.
'H-NMR (400MHz, CDCls)&: 2.47(3H, s), 2.49(3H, s), 2.54(3H,
s), 7.40(2H, d, J=8.3Hz), 7.82(2H, d, J=8.3Hz), 8.02(1lH,
s) .

ESI-MSm/z: 279 (M+H) .

[0376]

2) Title compound
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4) Title compound At room temperature, a suspension of (2R)-N-
benzyloxycarbonyl-2-fluoropyrrolidine (699 mg), 10% palladium-carbon (300
mg) and concentrated hydrochloric acid (1 mL) in methanol (30 mL) was
stirred overnight underf a hydrogen atmosphere. The reaction suspension
was separated by filtration, the solvent of the filtrate was evaporated under
reduced pressure, and a residue thus obtained was solidified from

methangl-diethyl ether, ta_ obtaig.the title compound (358 mg, 87%) as a
solid. 1H-NMR(4OOMI—?2, DMSO-d6)5: 1.58-3.22(6H, m), 3.76-3.80(1H, m),

AG54tA0@E, ), 9158 (QHrbds). [@393]0 [Referénce &xxample 55]
1-(6-Methoxyp ridazin-3->ﬁl_%—5- ,
(EEPGEI PPt 3yl)-1H-pitdzdig3-adrtsskyhia dtid To38a7 fehémical?

FQu 661 214NN/ CRKL N N1MeQ N [0395] 1 haz01-4-y1)-1-
1-(6-Chloropyridazin-3-yl)-5-(1-methyl-IH-pyrrol-3-
ybitHpyrazdlé-3-cashoxylictadid ahethyd ésterrUriderméoolirgtd 28C, lithium

bgggh %gg$ﬂ|93 Jgg(%égos f%%%gp%g} 35 minutes. Diethyl
oxalate (1.44 mL) was added dropwise to the reaction
solution, and then the mixture was gradually warmed to room
temperature and stirred for 4.5 hours. To this reaction
solution, a solution of 5-hydrazino-2-methoxypyridine
(0.771 g) of Reference Example 2 in ethanol (35 mL) and a 1
M hydrochloric acid-ethanol solution (7.78 mL) were added,
and the mixture was heated to reflux for 13 hours. After
air cooling, ethyl acetate and a saturated aqueous solution
of sodium hydrogen carbonate were added to the reaction
solution, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After
separation by filtration, a residue obtained by evaporating
the solvent under reduced pressure was purified by silica
gel column chromatography (methanol-ethyl acetate), to
obtain the title compound (0.353 g, 15%) as an amorphous
form.
'H-NMR (400MHz, CDCls)&: 1.40(3H, t, J=7.1Hz), 2.39(3H, s),
3.97(3H, s), 4.42(2H, g, J=7.1Hz), 6.44(1H, s), 6.80(1lH, d,
J=8.8Hz), 7.19(1H, br s), 7.68(1lH, dd, J=8.8, 2.7Hz),
8.24(1H, d, J=2.7Hz).

ESI-MSm/z: 328 (M+H)".
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tetrahydrofuran, 27.8 mL) was added to a solution of 3-
acetyl-1-methyl-IH-pyrrole (3.00 mL) in tetrahydrofuran (30 mL), and the
resultant mixture was stirred for 45 minutes. A solution of dimethyl oxalate
(4.48 g) in tetrahydrofuran (15 mL) was added to the reaction solution, and
the mixture was stirred for 1 hour at room temperature. 3-Chloro-6-
hydrazinopyridazine (4.40 g), concentrated hydrochloric acid (2.08 mL), and
methan (5§17 mL) were added to the reaction solution, and then the mixture
was heated to reflux for 16 hours. Furthermore, concentrated hydrochloric
acid (1.0dentk) svascaddeditd ¢heé réaction 3salatioapand the mixturelwas
heated to reflux for 3 hours. After air cooling, the solvent of the reaction
s¥ltioh WASTEVAssTated thber Yeduddd Byécfs?ﬁéea%aﬁfﬁa?%%]qh%o%%ld
selution @fsQdium hydrogen carbonate, water, and ethyl acetate were added
to a residue thus obtained, and the precipitated solid was filtered, to obtain
1-(6 215«hiérbpyridazin-3-yl)-5-(1-methyl-1H-pyrrol-3-yl)-1H-

pyrazole- -carb yI| aC|d e ester (2.83 g, 35%). 1H-NMR(400MHz,
DMSO- éﬂ s), 5.94(1H, t, J=1.9Hz), 6.69(1H, t,
8’9(1H br) 7 00(1H s) 8.10(1H, d, J=8.0Hz), 8.20(LH, d,

1- (6 -chlgro rldazm 3 -yl)-5-(1-

methyl-1 rol-3-yl)-1H-pyrazole-3-carboxylic acid methyl ester (2.80 g) of
the above in mgthagol (30 pL) and tetrahydrofuran (50 mL), sodium

; 2
methoxi \1. {Q as
w

Me M
[0379]

1) 5-(3-Carboxy-1H-pyrrol-1-yl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester

Under cooling to 0°C, sodium chlorite (0.543 g) was
added to a mixed solution of 5-(3-formyl-1H-pyrrol-1-yl)-1-
(6-methoxy-3-pyridyl)-1H-pyrazol 3-carboxylic acid ethyl
ester (0.680 g) of Reference Example 38 and amidesulfuric
acid (0.583 g) in dioxane (10 mL), acetonitrile (20 mL) and
water (10 mL), and the resultant mixture was gradually
warmed to room temperature and stirred for 21.5 hours. The
reaction solvent was evaporated under reduced pressure,
ethyl acetate and water were added to a residue thus formed,
and the mixture was partitioned. The organic layer was
dried over anhydrous sodium sulfate. After separation by

filtration, the solvent was evaporated under reduced
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added at room temperature, and the resultant mixture was heated to reflux
for 4 hours. After air cooling, an aqueous 1 M sodium hydroxide solution
(18.0 mL) was added, and the mixture was stirred overnight. The solvent of
the reaction solution was evaporated under reduced pressure, water and
diethyl ether were added to a residue thus obtained, and the precipitate was
separated by filtration. The solid precipitated by adding an aqueous 1 M

hydrochiqric a&@e%%#yogéﬂé@e%’év%aoef&h%J"téa@e Wag filtered, and thus
the title compound (.02 g, 39%) was obtained. 1H-NMR(400MHz,

DMSE:d6)5: 3:58(3Mes) Aetl(@H, ) B.82>15.866kH fm) £667(1H b, obtain
J=2.4H2), 6,76(1H t, J=2.4Hz), 6.88(1H, 5), 7.50(1H, d, J=9.1Hz), 7.84(1H,

d°ILG 9 BUMSTR 250 (M. [RETerente iSkinple 5677 10V

1Ethyl-2rexapipgrazine 1216 hydrochlgride [0396] (Chemical Fogmula 67]
/'0/4 HC H NN -\ [0397] 1) 3-Oxopiperazine-l-carboxylic acid tert-butyl ester

ToiaNftiikeH0s0lttion ©P iperezin-26re {5.07 g)7m7te1|fah)ydréfu9érﬂ 150 by
thder (ig]?goal)(Swere g 0 rrgénrﬁ t((egmp?ég‘tlzj)rj ngn%: e rgei%@ f:fl)x u?(tee
6.76(1H, d, J=9.0Hz), 7.00 s), 7.37-7.38(1H, m),
7.48(1H, dd, J=8.9, 2.7Hz), 8.02(1H, d, J=2.7Hz).
ESI-MSm/z: 357 (M+H) .
[0380]
2) Title compound
The title compound (0.123 g, 64%) was obtained as a
solid by the same method as that in Reference Example 8-(1),
using 5-(3-carboxy-1H-pyrrol-1-yl)-1-(6-methoxy-3-pyridyl) -
l1H-pyrazole-3-carboxylic acid ethyl ester (0.191 g) and
ammonium chloride (0.143 qg).
'H-NMR (400MHz, CDCl3)&: 1.43(3H, t, J=7.1Hz), 3.94(3H, s),
4.46(2H, g, J=7.1Hz), 5.50(2H, br s), 6.51(1H, dd, J=2.9,
1.7Hz), 6.64(1H, dd, J=2.9, 2.2Hz), 6.75(1H, d, J=9.3Hz),
6.98(1H, s), 7.26-7.27(1H, m), 7.47(1H, dd, J=8.9, 2.8Hz),
8.01(1H, d, J=2.4Hz).
ESI-MSm/z: 356 (M+H)".
[0381]
[Reference Example 53] 5-(5-tert-Butoxycarbonylamino-
2-pyrazinyl)-1-(6-methoxy-3-pyridazinyl)-1H-pyrazole-3-
carboxylic acid

[0382]
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was stirred for 4 hours. The solvent of the reaction solution was evaporated
under reduced pressure, diethyl ether was added to a residue thus obtained,
and the precipitated solid was filtered, to obtain 3-oxopiperazine-
1-carboxylic acid tert-butyl ester (9.36 g, 92%). 1H-NMR(400MHz,
DMSO-d6)5: 1.40(9H, s), 3.15(2H, br), 3.45(2H, br), 3.81(2H, br), 8.03(1H,
br). ESI-MSm/z: 201(M+H)". [0398] 2) 4-Ethyl-3-oxopiperazine-I-carboxylic
acid ter%—&gykggtfrggq:%@gtutm of 3-oxopiperazine-1-carboxylic acid
tert-butyl ester (9.36 g) of the above in N, N- dimethylformamide (105 mL),
sodiLH iide (11361 g) was added at OC, and the resultant mixture was
stirred fo 252113 inutes. Ethyl iodide (4.48 mL) was added to the reaction
solution,and t ture was stirred for 15 hours at 40C. Cold water and
ethyl acetate We% added to t ction solution, and the mixture was
partitioned. Furtherm e,N/ e aqudeous layer was extracted with ethyl acetate,
and the orgaf%y‘é?;] were combined and washed with saturated saline
and dried ovepanhydrous sodium sulfate. After separation by filtration, a
residue Mﬂ@ined%y evaporating the solvent under reduced pressure was
purified @ég@i?a gel column chromatography (chloroform-acetone), to obtain
4-ethyl-3-oxopiperazine-I-carboxylic acid tert-butyl ester (8.69 g, 81%) as a
pale yellowltrarisparent sif- IH-NMR{400MHZ, TDEC1835 11 15¢3H, t,

J=7.1Hz), 1.46(9H, s), . .
pyrazinyl)-1H-pyrazole-3-carboxylic acid methyl ester

Under an argon atmosphere and cooling to 0°C,
(trimethylsilyl)diazomethane (a 2.0 M solution in hexane,
6.72 mL) was added dropwise to a mixed suspension of 1-(6-
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H-
pyrazole-3-carboxylic acid (3.50 g) of Reference Example 47
in dichloromethane (70 mL) and methanol (35 mL), and the
resultant mixture was stirred for 1.5 hours. Further,
(trimethylsilyl)diazomethane (a 2.0 M solution in hexane,
6.72 mL) was added dropwise to the reaction solution, and
the mixture was stirred for 2 hours. A residue obtained by
evaporating the solvent of the reaction solution under
reduced pressure was purified by silica gel column
chromatography (ethyl acetate-chloroform), to obtain 1-(6-
methoxy-3-pyridazinyl) -5-(5-methyl-2-pyrazinyl)-1H-
pyrazole-3-carboxylic acid methyl ester (3.41 g, 93%) as a
solid.

'H-NMR (400MHz, CDCls)&: 2.59(3H, s), 4.00(3H, s), 4.11(3H,

s), 7.18(1H, d, J=9.3Hz), 7.27-7.29(1H, m), 7.98-8.01(1H,
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3.33(2H, t, J=5.4Hz), 3.46(2H, q, J=7.1Hz), 3.64(2H, t, J=5.4Hz), 4.06(2H,
s). EI-MSm/z: 228(M"). [0399] 3) Title compound To a solution of
4-ethyl-3-oxopiperazine-I-carboxylic acid tert-butyl ester (8.69 g) of the
above in dichloromethane (170 mL), a 4 M hydrochloric acid-dioxane
solution (60 mL) was added at OC, and the resultant mixture was stirred for 4
hours at room temperature. The solvent of the reaction solution was

eMga\ponéa.tgg &r}germgedtgz.egl%rﬁ?su&e, and g@%gglg compound (5.88 g, 94%)
was obtained as an oily product. 1H-NMR{400MHz, DMSO-d6)5: 1.04(3H, t,

JETAHZ)/ B3:2B2Z1813.39(4H, m), 3.53(2H, t like, J=5.6Hz), 3.63(2H, br),
10.00(2H, br). FAB-MSm/z: 129(M+H)*. [0400] [Reference Example 57]
1-(6-Me[tﬂ8§36yridazin-3-yl)-5 (1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid
[0401] [Shemical Formuis, 681 NN & GOZH (N Ne MRQN==

pyridazinyl) -1H-pyrazole-3-carboxylic acid methyl ester
5-(5-Carboxy-2-pyrazinyl) -1-(6-methoxy-3-pyridazinyl) -
lH-pyrazole-3-carboxylic acid methyl ester (2.57 g, 69%)
was obtained as a solid by the same method as that in
Reference Example 42-(1), using 1-(6-methoxy-3-
pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid methyl ester (3.40 g) and selenium dioxide
(4.62 qg).
"H-NMR (400MHz, DMSO-dg)&: 3.92(3H, s), 4.05(3H, s),
7.52(1H, 4, J=9.3Hz), 7.77(1lH, s), 8.10(1H, d, J=9.3Hz),
8.98(1H, d, J=1.5Hz), 9.21(1H, d, J=1.5Hz).
EI-MSm/z: 356 (M') .

[0385]

3) 5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridazinyl)-1H-pyrazole-3-carboxylic acid methyl
ester

5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridazinyl)-1H-pyrazole-3-carboxylic acid methyl
ester (0.886 g, 29%) was obtained as a solid by the same
method as that in Reference Example 42-(2), using 5-(5-
carboxy-2-pyrazinyl)-1-(6-methoxy-3-pyridazinyl)-1H-
pyrazole-3-carboxylic acid (2.56 qg),

diphenylphosphorylazide (1.70 mL) and tert-butanol (1.51
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[0402] 1) 2, 4-Dioxo-4-(1-phenylsulfonyl-IH-pyrrol-3- yl)butanoic acid methyl
ester Under cooling to -78C, lithium bis(trimethylsilylyamide (a 1.0 M solution
in tetrahydrofuran, 9.85 mL) was added to a solution of 3-
acetyl-1-phenylsulfonyl-IH-pyrrole (2.23 g) in tetrahydrofuran (10 mL), and
the resultant mixture was stirred for 45 minutes. A solution of dimethyl
oxalate (1.60 g) in tetrahydrofuran (5.0 mL) was added to the reaction
sglution, and the mixture was stirred for 22 hours at room temperature. The
solvent of the reaction solution was evaporated under reduced pressure,
watekMa aquebus LM hydrochldiic(@cid solytidn and®ethykacetate wets,
added 219 to a residue thus obtained, and the mixture was partitioned.

Fﬁ}the?,'ﬂwze(&ﬁluegus I%\:)f%r%s) ext?aétléﬁwﬁﬂ @tﬁyl ﬁeetage‘,r’aﬁalfhe %}rganic

layess were compinedsand driedsqvaranhydrous sodiym silfate. Afteg,
separation by filtration, the solvent was evaporated under reduced pressure,
afd12,54diexo-4-(1-phenylsulfonyl-1H-pyrrol-3-yl)butanoic acid methyl ester
(Jgé@ 5/9%) (&b}ained as a solid. 1H-NMR(400MHz, DMSO-d6)5:

3. (@L“sﬁ,'es. (1H,’br), 7.00(1H, br), 7.52(1H, br), 7.69(2H, t, J=7.6Hz),
7.80(1H,088%57.6Hz), 8.11(2H, d, J=7.6Hz), 8.63(1H, br). ESI-MSm/z:
336(M+H)'. [0403] 2) 1-(6-Chloropyridazin-3-yl)-5-(1-phenylsulfonyl-IH-
pyrrol-3iy1) AH-pyrasste3iearboxylic acid methyl ester

An aqueous 1 N sodium hydroxide solution (5.15 mL) was
added to a mixed suspension of 5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-
pyridazinyl) -1H-pyrazole-3-carboxylic acid methyl ester
(0.880 g) in tetrahydrofuran (18 mL) and methanol (18 mL)
at room temperature, and the resultant mixture was stirred
for 4 hours. An aqueous 1 N hydrochloric acid solution
(5.15 mL) was added to the reaction solution to neutralize,
and water (250 mL) was further added to the reaction
solution. The precipitated solid was filtered, and the
title compound (0.732 g, 86%) was obtained as a solid.
'"H-NMR (400MHz, DMSO-dg)&: 1.48(9H, s), 4.05(3H, m),
7.44(1H, m), 7.49(1H, dd, J=9.3, 1.0Hz), 8.02(1H, dd,
J=9.3, 1.0Hz), 8.71(1H, m), 8.82(1H, m), 10.39(1lH, s).
EI-MSm/z: 413 (M").

[0387]

[Reference Example 54] (2R)-2-Fluoromethylpyrrolidine
hydrochloride

[0388]
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To a solution of 2, 4-dioxo-4-(1-phenylsulfonyl-IH- pyrrol-3-yl)butanoic acid
methyl ester (1.76 g) of the above in methanol (30 mL),
3-chloro-6-hydrazinopyridazine (0.759 g) was added at room temperature,
and the resultant mixture was heated to reflux overnight. After air cooling,
concentrated hydrochloric acid (1.0 mL) was added to the reaction solution,
and the mixture was heated to reflux for 3 hours. After air cooling, the

solvent gﬁg%{gggti% Solytion ywas evaporated under reduced pressure, a
saturafed aqueous solution of sodium hydrogen carbonate, water, and ethyl

acet§te were added to a residue thus obtained, and the mixture was
partitlaned. Fu_r}_rlgr, the aqueous layer was extracted with ethyl acetate, and
the.prganic layers 520 were combined and dried over anhydrous sodium
sulfate-—After separation by filtration, a residue obtained by evaporating the
solvent reduced pressure was purified by silica gel column

chroma ograp%y (dichloromethane- diethyl ether), to obtain a mixture

containing 14&) ehlaepyridazin3-yhbr(l-phenydstdtopyd-aid-pyrrok3ii}iine

1H-pyrazole-3-carboxylic acid methyl ester and 1-(6-

methoxyPyAd&zint 35t s pherfsuforfyl- THby R 33ified to a

1Epyrazgle-3rcarboxylic acid methyl ester (1,899, /ati9,802) g5 an,
amorphous material. 1H-NMR(400MHz, CDC13)5: 3.96(3H, s), 6.38-6.41(1H,

e tZ.80(LH pS); 7a12-TR07(LH, m), 75047 FA(SHy at)y 7002k dhd=7.3Hz),
8.03(1H, d, J=0,0Hz). ESI-MSm/z: 444(M+H)', [0404]

resultant mixture heated to reflux’f Under ice
cooling, an aqueous 1 N hydrochloric acid solution was
added to the reaction solution to treat excessive borane
dimethylsulfide, then chloroform was added to the reaction
solution, which was then partitioned. The organic layer
was dried over anhydrous sodium sulfate. After separation
by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel
column chromatography (hexane-ethyl acetate), to obtain
(2R) -N-benzyloxycarbonyl-2-hydroxymethylpyrrolidine (3.68 g,
97%) as an oily product.
'H-NMR (400MHz, CDCl3)&: 1.57-2.05(4H, m), 3.36-3.68(4H, m),
4.01(1H, br s), 4.39(1H, br s), 5.15(2H, s), 7.32(5H, m).
ESI-MSm/z: 236 (M+H)".

[0390]

2) (2R)-N-Benzyloxycarbonyl-2- (p-
toluenesulfonyloxymethyl)pyrrolidine

p-Toluenesulfonyl chloride (3.52 g) was added to a
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3) Title compound To a mixed solution of a mixture containing 1-(6-
chloropyridazin-3-yl)-5-(1-phenylsulfonyl-1H-pyrrol-3-yl)-
1H-pyrazole-3-carboxylic acid methyl ester and 1-(6-
methoxypyridazin-3-yl)-5-(1-phenylsulfonyl-1H-pyrrol-3-yl)-
1H-pyrazole-3-carboxylic acid methyl ester (1.85 g) of the above in methanol
(30 mL) and tetrahydrofuran (50 mL), sodium methoxide (0.676 g) was

added at roopytemperature, 2 %Q? ég%%r%y\y@ stirred for 4 hours. An

agueous 1 M sodium hydroxide solution (9.0 mL) was added to the reaction
solpfion andtthe Imixturel wasrstirredl 62emighta Anagiieous (U M hydrachloric
acid solution was added to the 221 reaction solution to neutralize it, and the

SO precipitatad by evapstatiig the Sohvéitof tha TBAGHER Ssaittion Was

filtered, 1gpbtaintheditle;compoung. (1L.20 9. 80%.1p twgprocesses)
1H-NMR(400MHz, DMSO-d6)5: 4.43(3H, s), 6.22(1H, t, J=1.7Hz),

7107071 Hs 9h) t74.09-7. 4B (L H ) ML 2641 H, €S 7r8I(LH; thd=®.2HZe
8.18(1H, d, J=9.2Hz), 11.38(1H, br), FAB-MSm/z: 286(M+H)". [0405] .
efiTbite el ce o Pt S, 1 | Fyarstioric

eferen i“/]
(Grmethylpyridin:3;yl-1d-pyrazole-3-cahoxylic acid J0406h[Ghemical .

Formula 69] NNiCO2H N
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (ethyl acetate-hexane),
to obtain (2R)-N-benzyloxycarbonyl-2- (p-
toluenesulfonyloxymethyl)pyrrolidine (1.82 g, 30%) as an
oily product.
'H-NMR (400MHz, CDCls3)&: 1.81-2.40(4H, m), 2.42(3H, br s),
3.37(24, s), 3.90-4.20(3H, m), 4.96-5.10(2H, m), 7.26-
7.78(9H, m).

[0391]

3) (2R) -N-Benzyloxycarbonyl-2-fluoropyrrolidine

A solution of (2R)-N-benzyloxycarbonyl-2- (p-
toluenesulfonyloxymethyl) pyrrolidine (1.82 g) and
tetrabutylammonium fluoride trihydrate (2.95 g) in
acetonitrile (50 mL) was stirred overnight at an external
temperature of 75°C. After air cooling, water and ethyl
acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was washed with
water and saturated saline, and then dried over anhydrous

sodium sulfate. After separation by filtration, a residue
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0407] 1) 2, 4-Dioxo-4-(1-phenylsulfonyl-IH-pyrrol-3- yl)butanoic acid ethyl
ester Under cooling to -78C, lithium bis(trimethylsilylyamide (a 1.0 M solution
in tetrahydrofuran, 46.3 mL) was added to a solution of 3-
acetyl-1-phenylsulfonyl-IH-pyrrole (10.7 g) in tetrahydrofuran (40 mL), and
the resultant mixture was stirred for 45 minutes. Diethyl oxalate (8.60 mL)
was 222 added to the reaction solution, and then the mixture was stirred for

2g1ours At rpom. iemperature, The solvent of @94390?8%%@%}@’%@@@

evaporated under reduced préssure, water, an aqueous 1 M hydrochloric
agiksolutioniandlethyli acetatganerecddaed to adesidue-tiisyobtaited, and
the mixture was partitioned. Further, the aqueous layer was extracted with

efify HetateS Aibithe tgBRIcCaYerls Werll Combied Shadit! dver
anhydroys, sodium sylfate; Mter separationby. filteation, the solvent was

evaporated under reduced pressure, and 2, 4-dioxo-4-(1-phenylsulfonyl-IH-
pYHrolBRyHBGtaHic GRidLetiyl ebtd7(12.4 4 Barbnvas3 obfaiRéd as a solid.

ESI-MSm/z; M+H)'. [04
MRy hgrcin S 0 PREIor§TAR: & 125520 7.31-

pyrrol3=¢)-1kh-pyrazole-3-carboxylic acid ethyl ester A solution of 2,
4-dioxo-4-(1-phenylsulfonyl-IH- pyrrol-3-yl)butanoic acid ethyl ester (1.525 g)
of the aBeve &nd 5-hydrazino-2-methylpyridine (678 mg) of

4) Title compound

At room temperature, a suspension of (2R)-N-
benzyloxycarbonyl-2-fluoropyrrolidine (699 mg), 10%
palladium-carbon (300 mg) and concentrated hydrochloric
acid (1 mL) in methanol (30 mL) was stirred overnight
underf a hydrogen atmosphere. The reaction suspension was
separated by filtration, the solvent of the filtrate was
evaporated under reduced pressure, and a residue thus
obtained was solidified from methanol-diethyl ether, to
obtain the title compound (358 mg, 87%) as a solid.
'H-NMR (400MHz, DMSO-d¢)&: 1.58-3.22(6H, m), 3.76-3.80(1H,
m), 4.55-4.70(2H, m), 9.58(2H, br s).

[0393]

[Reference Example 55] 1-(6-Methoxypyridazin-3-yl)-5-
(l1-methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid

[0394]

[Chemical Formula 66]
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Reference Example 7 in ethanol (40 mL) was heated to reflux for 30
minutes. After air cooling, concentrated hydrochloric acid (0.0674 mL) was
added to the reaction solution, and the mixture was heated to reflux for 20
hours. After air cooling, the solvent was evaporated under reduced

pressure, a saturated aqueous solution of sodium hydrogen carbonate and
chloroform were added to a residue thus obtained, and the mixture was
partition urther, the 223 aqueous layer was extracted with chloroform,
and ttreNorganic layers were combined, washed with saturated saline and
then dried ove drous sodium sulfate. After separation by filtration, a
residue obtainggd by’evaathting the solvent under reduced pressure was
purified ifica gel column chromatography (chloroform-acetone), to obtain
1-(6-m ihyIeridin-3-yl)-5-(1-phenylsulfonyl-1H-pyrro|-3-
yMiHpyrazole-3-carboxylic acid ethyl ester (0.96 g, 50%) as an oily
product. 1H-NMR(400MHz, CDC13)5: 1.40(3H, t, J=7.1Hz), 2.64(3H, s)
4.43(2H,0,9057.1Hz), 6.05-6.08(1H, m), 6.94-7.00(2H, m), 7.08-7.13(1H, m),
7.21(1H, d, J=8.8Hz), 7.51-7.70(4H, m), 7.78-7.82(2H, m), 8.46(1H, d,
J=2.7HY). PABNISA/2r 487 (M4 Nodoe} g0 - (1-methyl-1H pyfrol-3-
13;(@7Mﬁflh%ﬂ‘gqicB‘I%‘—V@!@'a(%BBR_YfIQlﬁ'aYcDIéHﬁM@@'@&&@rbOXYHC acid To a
solution of 1-(6-methyl-3-pyridyl)-5-(1-
phenylsuifbnyl-aebpyrrol-Boyl)-1Bpyrazclei3warboxylic acid ethyl ester (0.96

gﬁgétéi?gg¥ﬁ§ﬂgﬁ %ﬂ@é&?&gL%a 1.0 M solution in

tetrahydrofuran, 27.8 mL) was added to a solution of 3-

acetyl-l-methyl-1H-pyrrole (3.00 mL) in tetrahydrofuran (30
mL), and the resultant mixture was stirred for 45 minutes.
A solution of dimethyl oxalate (4.48 g) in tetrahydrofuran
(15 mL) was added to the reaction solution, and the mixture
was stirred for 1 hour at room temperature. 3-Chloro-6-
hydrazinopyridazine (4.40 g), concentrated hydrochloric
acid (2.08 mL), and methanol (150 mL) were added to the
reaction solution, and then the mixture was heated to
reflux for 16 hours. Furthermore, concentrated
hydrochloric acid (1.04 mL) was added to the reaction
solution, and the mixture was heated to reflux for 3 hours.
After air cooling, the solvent of the reaction solution was
evaporated under reduced pressure, a saturated aqueous
solution of sodium hydrogen carbonate, water, and ethyl
acetate were added to a residue thus obtained, and the

precipitated solid was filtered, to obtain 1-(6-
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an aqueous 1 M sodium hydroxide solution (15 mL) was added at room
temperature, and the resultant mixture was stirred for 16 hours. An aqueous
1 M hydrochloric acid solution was added to the reaction solution to
neutralize it, and the solid precipitated by evaporating the solvent of the
reaction solution under reduced pressure was filtered, to obtain
1-(6-methylpyridin-3-yl)-5-(1H-pyrrol-3-yl)-1H 224 pyrazole-3-carboxylic acid

(%‘?Zr%?p %&a}tk'\'é\’@ O%MWLIPA% -d6)p: %?9&%' 837p.86(1H,
m). 6.67-6.75(2H. M), 6.89(1H, s), 7.42(1H, d, J=8.3Hz), 7.77(1H, dd, J=2.7,

8r3Hz) &é?(lﬁad;bl;;aﬂ kHez) aJ:m&@mekﬂr) =ABMEM/Z3269(MFH). [0410]
4) 1'& Meth ridin-3- yI) -5- (1H pyrrol-3-yI)-1H pyrazole 3 carboxyllc acid

ethy &?té?‘%‘ SolUtion o 22 ®:metmyidyfidinSa42s 2 31
phepylsuifonyl-1H-pyrsal;3 ,Y')el'dgerﬁ,ZOI@, 3xarbaxylic agidethyl ester)
(0.955 @) of the above in ethanol (20 mL), a 20% sodium ethoxide-ethanol
s@ILQi@hl(I? 88 ) wasladdéd at roomi te@mperaturé Odad thel resaitarittinixture
/d fogd% Eﬁ’é l%ndergg: oling to OC, a 1 M hydrochloric acid- ethanol
utlon was adde the reaction solution, and the solvent of the reaction
solutlomwasl@aap@aﬁqd;uaaer reduced pressure. Then, chloroform and a
saturated aqueous solution of sodium hydrogen carbonate were added to a
residuePiud cbtarees b the rixtare e’ patitioAed Further) the dqueous

l%ﬁ%ﬂxag?§U8§¥¥%WEQ$§HQEq%UByraZole—3—carboxylic acid methyl
ester (2.80 g) of the above in methanol (50 mL) and
tetrahydrofuran (50 mL), sodium methoxide (1.43 g) was
added at room temperature, and the resultant mixture was
heated to reflux for 4 hours. After air cooling, an
aqueous 1 M sodium hydroxide solution (18.0 mL) was added,
and the mixture was stirred overnight. The solvent of the
reaction solution was evaporated under reduced pressure,
water and diethyl ether were added to a residue thus
obtained, and the precipitate was separated by filtration.
The solid precipitated by adding an agqueous 1 M
hydrochloric acid solution to the solvent of the filtrate
was filtered, and thus the title compound (1.02 g, 39%) was
obtained.

'H-NMR (400MHz, DMSO-dg¢)&: 3.55(3H, s), 4.11(3H, s), 5.82-
5.86(1H, m), 6.67(1H, t, J=2.4Hz), 6.76(1H, t, J=2.4Hz),
6.88(1H, s), 7.50(1H, d, J=9.1Hz), 7.84(1H, d, J=9.1Hz).
EI-MSm/z: 299 (M") .

[Reference Example 56] 1-Ethyl-2-oxopiperazine
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and the organic layers were then combined, washed with saturated saline
and dried over anhydrous sodium sulfate. After separation by filtration, a
residue obtained by evaporating the solvent under reduced pressure was
purified by silica gel column chromatography (chloroform-acetone), to obtain
1-(6-methyl pyridin-3-yl)-5-(1H-pyrrol-3-yl)-1H 225 pyrazole-3-carboxylic acid
ethyl ester (0.26 g, 40%) as a solid. 1H-NMR(400MHz, CDC13)5: 1.41(3H, t,
Jﬁ;éﬂ'&@hgo%@g" s) 4.44(2H, q, J=7.1Hz), 6.00-6.05(1H, m), 6.56-6.62(1H,
m), 6.70-6.75(1H, m), 6.95(1H, s), 7.22(1H, d, J=8.3Hz), 7.70(1H, dd, J=2.7,
8.3Hz), ®.35¢IH, br), 8.56(1H, d, J=2.7Hz). FAB-MSm/z: 297(M+H)'. [0411]
5) 5-(1-Ethyl-1H-pyrrol-3-yl -1-%6-methylpyridin-3 yl)-1H-pyrazole-3-carboxylic
acid ethyf'&3ter°To & SGHOA ot 1L(6-methylpyridin-3-yl)-5-(1H-
pyrrmﬂ-1H-py.ralg[cge-3-carboxylic acid ethyl ester (0.254 g) of the above
in N,/N-dimethylformamide (7.0 mL), sodium hydride (60%, 43.9 mg) and
etHPLiodi .0824 mL) were added at OC, and then the resultant mixture
was Siirred for 1.5 hours at room temperature. A saturated aqueous
ammonium chloride solution and ethyl acetate were added to the reaction
solution[, Ghtt' the mixture was partitioned. Further, the aqueous layer was

extracted witho gthylacelate, and the.erganic layers were thep aombingds »
washed with saturated saline and dried over anhydrous
To a mixed solution of piperazin-2-one (5.07 g) in
tetrahydrofuran (50 mL) and methanol (50 mL), triethylamine
(7.76 mL) and di-tert-butyl dicarbonate ester (12.17 qg)
were added at room temperature, and the resultant mixture
was stirred for 4 hours. The solvent of the reaction
solution was evaporated under reduced pressure, diethyl
ether was added to a residue thus obtained, and the
precipitated solid was filtered, to obtain 3-oxopiperazine-
l-carboxylic acid tert-butyl ester (9.36 g, 92%).
"H-NMR (400MHz, DMSO-d¢)&: 1.40(9H, s), 3.15(2H, br),
3.45(2H, br), 3.81(2H, br), 8.03(1lH, br).
ESI-MSm/z: 201 (M+H)".
[0398]
2) 4-Ethyl-3-oxopiperazine-l-carboxylic acid tert-
butyl ester
To a solution of 3-oxopiperazine-l-carboxylic acid
tert-butyl ester (9.36 g) of the above in N, N-
dimethylformamide (105 mL), sodium hydride (1.361 g) was

added at 0°C, and the resultant mixture was stirred for 25
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sodium sulfate. After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified by silica gel
thin layer chromatography (chloroform-acetone), to obtain
5-(1-ethyl-1H-pyrrol-3-yl)- 1-(6-methylpyridin-3-yl)-1H-pyrazole-3-carboxylic
acid 226 ethyl ester (0.277 g, 99%) as an oily product. 1H-NMR(400MHz,
CDC13)5: 1.37(3H, t, J=7.3Hz), 1. 41(3H t, J=7.1Hz), 2.62(3H, s), 3.85(2H,

Ond5 £ 3H2), 4432, O, d3L-117),8-83-5-8RA(TH, n), 6.43(1H, L, 95&&'{'&%
6.55(LH, 1. J=2.0Hz), 601(TH. 5), 7.23(LH. d. J28.3Hz), 7.71(1H, ad, J=2.

83Hz); 8oh7 (14hd, tJ:;e’z AHX}.UEABVMSFB/Z:LBE%MM 1[30411<2]r6) Fitlea0° c
compound To a mixed solution of 5-(1-ethyl- 1H[£yrrol -3-yl)-1-

(6-PEthy By Ay T by PaFdiE S cHfoxyRid i bth h&sﬂé?‘i’ﬁ"ﬁ?“g) of

the,abeve.in methapl (3,9.pk)yandanater (1.8 mbb dithium, bydeoxide o |
monohydrate (40.1 mg) was added at room temperature, and the resultant

niiktre wa stirréd vior 27heurs: Thecselvent oh tire redctioresdaluton avas the
eva orated under redg%gd ressure, an a queo % M, h¥drochlorlc aglld
solution was %edred toa resﬁue]tﬁus obtainéd, and ﬁwe preC|p|Lf1ated solid

wasifilterednto obtaun thedtitle, sarpasing (%2191%@ 4696 dH-NMR{400MHz,
DMSO-d6)5: 1.19(3H, t, J=7.3Hz), 2.49(3H, s), 3.77(2H, q, J=7.3Hz),
5ERBBE(LH MY, 6£68CH Tt iRe, I=ZFHAVE. LA 2 fiRePI=224PHTrating

6L AREL S)e fr 3L 9. 8 3HE) L L0 08 1581/ Br3HR) 1849
gel column chromatography (chloroform-acetone), to obtain
4-ethyl-3-oxopiperazine-l-carboxylic acid tert-butyl ester
(8.69 g, 81%) as a pale yellow transparent oil.
'"H-NMR (400MHz, CDCls)&: 1.15(3H, t, J=7.1Hz), 1.46(9H, s),
3.33(2H, t, J=5.4Hz), 3.46(2H, g, J=7.1Hz), 3.64(2H, t,
J=5.4Hz), 4.06(2H, s).
EI-MSm/z: 228 (M").

[0399]

3) Title compound

To a solution of 4-ethyl-3-oxopiperazine-l-carboxylic
acid tert-butyl ester (8.69 g) of the above in
dichloromethane (170 mL), a 4 M hydrochloric acid-dioxane
solution (60 mL) was added at 0°C, and the resultant
mixture was stirred for 4 hours at room temperature. The
solvent of the reaction solution was evaporated under
reduced pressure, and the title compound (5.88 g, 94%) was
obtained as an oily product.

'H-NMR (400MHz, DMSO-d¢)&: 1.04(3H, t, J=7.1Hz), 3.29-
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d like, J=2.7Hz). FAB-MSm/z: 297(M+H)'. [0413] [Reference Example 59]
5-(5-Cyanopyridin-2-yl)-1-(6 227
methoxypyridazin-3-yl)-1H-pyrazole-3-carboxylic acid [0414] [Chemical
Formula 70] NCN N CO ZH N MeO N [0415] 1) 2-Acetyl-5-cyanopyridine
Ammonium peroxodisulfate (10.3 g) was slowly added to a mixture of
3-cyanopyridine (3.12 g), pyruvic acid (6.23 mL) and silver nitrate (1.27 g) in

dichlorpmethane (150:mb) and yater (150,m).at room termperatyre. Under

ice cooling, sulfuric acid (3.2 mL) was slowly added to the reaction ‘solution,
and therzhe mixture was stlrred for 1.5 hours at 40C. Under ice cooling, the
reaction solutlon was alkalinized by adding an aqueous 1 M sodium
h%Po%&@ §0Iuﬁ83 (&rid then extracted with dichloromethane. The organic
solvent wgag giied over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent under reduced
pressureRwas purifiedE bysilica gél coluntf dfrchratographyehexahevéthyb -

aGgipie), 10,9017In 2;agelykEcyanopyidine (903 mg, 2196)as a solid
[0401]

[Chemical Formula 68]

HN

1) 2, 4-Dioxo-4-(1l-phenylsulfonyl-1H-pyrrol-3-
yvl)butanoic acid methyl ester

Under cooling to -78°C, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 9.85 mL) was added to a solution of 3-
acetyl-l-phenylsulfonyl-1H-pyrrole (2.23 g) in
tetrahydrofuran (10 mL), and the resultant mixture was
stirred for 45 minutes. A solution of dimethyl oxalate
(1.60 g) in tetrahydrofuran (5.0 mL) was added to the
reaction solution, and the mixture was stirred for 22 hours
at room temperature. The solvent of the reaction solution
was evaporated under reduced pressure, water, an aqueous 1

M hydrochloric acid solution and ethyl acetate were added
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1H-NMR(400MHz, CDC13)5: 2.75(3H, s), 8.13-8.16(2H, m), 8.95(1H, d,
J=1.2Hz). 228 [0416] 2) 4-(5-Cyanopyridin-2-yl)-2, 4-dioxobutanoic acid
methyl ester Under an argon atmosphere and cooling to -78C, to a solution
of 2-acetyl-5-cyanopyridine (5.10 g) of the above in anhydrous
tetrahydrofuran (250 mL), lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 38.4 mL) was added, and the resultant mixture was stirred

for 35 miputes, & splytiop of dimethiyl, gxalate (6.18.9). 0 tetrahydrqfiiran (190

mL) was added to the reaction solution, and the mixture was stirred for 5
nlinutass andithensstireed: forlAy minutes atoom tiemperaturet hgd andsarate,
agueous 1 M hydrochloric acid solution were added to the reaction solution,

anBthE Miktve Was eRIFEERAIWRA ety At the'orgshic iayer was
washedwith saturated salire-and then driedQver, anhydiguscsadiugy sulfate.

After separation by filtration, the solvent was evaporated under reduced
préssure L ierane awas addeckto=d residae thaswhtdineds apdra precipitate

W, _sdobtaiggg s_4-(g-c no. %/Cr)idi -2:-yl)-2 4-%i xqbutg o& Qgiadicm%tch'cli
ester](%@ZS g, 6%.%%?ng&%3%\43¥6; 4 7{ 3%
1n(6rEhlorepytdazin:3-y1)o5-(5cyanepyridin-2:} dHapyrazelcarboxylic acid
methyl ester A solution of 4-(5-cyanopyridin-2-yl)-2, 4-
'"H-NMR (400MHz, DMSO-de)&: 3.83(3H, s), 6.82(lH, br),
7.00(1H, br), 7.52(1H, br), 7.69(2H, t, J=7.6Hz), 7.80(1lH,
t, J=7.6Hz), 8.11(2H, d, J=7.6Hz), 8.63(1H, br).
ESI-MSm/z: 336 (M+H)".
[0403]
2) 1-(6-Chloropyridazin-3-yl)-5-(l-phenylsulfonyl-1H-
pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid methyl ester
To a solution of 2, 4-dioxo-4-(l-phenylsulfonyl-1H-
pyrrol-3-yl)butanoic acid methyl ester (1.76 g) of the
above in methanol (30 mL), 3-chloro-6-hydrazinopyridazine
(0.759 g) was added at room temperature, and the resultant
mixture was heated to reflux overnight. After air cooling,
concentrated hydrochloric acid (1.0 mL) was added to the
reaction solution, and the mixture was heated to reflux for
3 hours. After air cooling, the solvent of the reaction
solution was evaporated under reduced pressure, a saturated
aqueous solution of sodium hydrogen carbonate, water, and
ethyl acetate were added to a residue thus obtained, and
the mixture was partitioned. Further, the aqueous layer

was extracted with ethyl acetate, and the organic layers
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dioxobutanoic acid methyl ester (2.32 g) of the above and 229
3-chloro-6-hydrazinopyridazine (1.44 g) in methanol (100 mL) was heated to
reflux overnight. Acetic acid (2 mL) was added to the reaction solution, and
the mixture was heated to reflux for 2 hours. Furthermore, concentrated
hydrochloric acid (1 mL) was added to the reaction solution, and the mixture
was heated to reflux for 1.5 hours. After air cooling, a precipitated solid was

S%@%reatsgr&y dltgation and the 89@“%9\1»?%‘}8‘6%5 purficd by, silica gel

column chromatography (chloroform-methanol), to obtain
1~(6eehlorapyridazin:3-y)-5¢ (5-cyanaopyridia-2=yHibd e pykazolcardoxylic acid
methyl ester (2.94 g, 86%) as a solid. 1H-NMR(400MHz, CDC13)5: 4. 01(3H
s§ VPR L8y 795 77(SAE Y 8567 @R 8555 T’rfz)wé S ATH G-ed

J59-QH2),8.66:8.6 76k kM) cESIMSBYZa3AL(MaHY N 190418 Dane-
5-(5-Cyanopyridin-2-yl)-1-(6-methoxypyridazin-3 yl)-1H-pyrazole-3-carboxylic

adrderbﬁezfﬁyleéé"terfwnd@@ aplargon atndsphvere, acsulation of the 146-

0 I‘IdaZI (5 c ridin )-1 razol- carboxylic Cld
bkttt Saas Copel s el G i el
\A@&I@@Q@Qd@ereﬁu&af@bagymaut@@la\nn@%@qU%;ﬂ\émymgcnlom@aud
solution and chloroform were added to the reaction solution, and the mixture

WERHRYBHEd 1T Rerbrganic ayer Wa ared dvef canHydrBus Soemimsulfate.
ﬁq%i5§%ég%@%1Qyégq%@y}lic acid methyl ester (1.85 g, ratio
8: 1) as an amorphous material.
"H-NMR (400MHz, CDCl3)&: 3.96(3H, s), 6.38-6.41(1H, m),
7.00(1H, s), 7.12-7.17(1H, m), 7.50-7.71(5H, m), 7.90(2H,
d, J=7.3Hz), 8.03(1H, d, J=9.0Hz).
ESI-MSm/z: 444 (M+H)".
[0404]
3) Title compound
To a mixed solution of a mixture containing 1-(6-
chloropyridazin-3-yl)-5-(1l-phenylsulfonyl-1H-pyrrol-3-yl) -
lH-pyrazole-3-carboxylic acid methyl ester and 1-(6-
methoxypyridazin-3-yl)-5-(l-phenylsulfonyl-1H-pyrrol-3-yl) -
lH-pyrazole-3-carboxylic acid methyl ester (1.85 g) of the
above in methanol (30 mL) and tetrahydrofuran (50 mL),
sodium methoxide (0.676 g) was added at room temperature,
and the mixture was stirred for 4 hours. An aqueous 1 M
sodium hydroxide solution (9.0 mL) was added to the
reaction solution, and the mixture was stirred overnight.

An aqueous 1 M hydrochloric acid solution was added to the
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230 a residue obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (dichloromethane-acetone)
and silica gel thin layer chromatography (dichloromethane-acetone), to
obtain 5-(5- cyanopyridin-2-yl)-1-(6-methoxypyridazin-3-yl)-1H-pyrazole-
3-carboxylic acid methyl ester (501 mg, 42%) as a solid. 1H-NMR(400MHz,
CDC13)5: 4.00(3H, s), 4.12(3H, s), 7.19(1H, d, J=9.3Hz), 7.32(1H, s),
7,701, 6, I=8,3H7), 7. 98(1H, 4, J£9,3H2), 8.03(1H, 4d J58.3, 2.2H2),
8.66(1H, s). [0419] 5) Title compound To a mixed solution of
Se(becyanopyritini2yyk-da{Ermethoxypysidazin=8:yl)-¢ H-pyrazote-Sedanboxylic
acid methyl ester (251 mg) in tetrahydrofuran (50 mL) and water (15 mL
litidMtydtokite monohydPate (32°MbT Was Radéd 'at FosmREMmyeratur Oafd

the sesuyltant mixtwresvas stirred overnight. An aqueous 1 M hydrochloric
acid solution (750pl), a mixed solvent of chloroform-water (10:1) and water

weéred@ddd tdithe réativrisbiutioh, anhBthe mixtufe 29d$ Partitioned. The

orggnic solveny was drisd e aphycios sodiun sulate. Aftessepgraton

by filtration,” the solvent was évapdra nder reduced pfessure, and t

title compoury (183 Mg:246%3 wasobtaingd asa salid., ESI-MSM/Z;, br) .
323(M+H)'. [0420] [Reference Example 60] 5-(1-Methyl-1H-imidazol-4-yl)-
1E@EmetRYIpyridint3y 1 H-pyrazole-3-carboxylic acid 231

[0405]

[Reference Example 58] b5-(1-Ethyl-1H-pyrrol-3-yl)-1-
(6-methylpyridin-3-yl)-1H-pyrazole-3-carboxylic acid

[0406]

[Chemical Formula 69]

—
-
~»—CO,H
~¢ "N
.
N
[0407]

1) 2, 4-Dioxo-4-(l-phenylsulfonyl-1H-pyrrol-3-
yl)butanoic acid ethyl ester

Under cooling to -78°C, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 46.3 mL) was added to a solution of 3-
acetyl-l-phenylsulfonyl-1H-pyrrole (10.7 g) in
tetrahydrofuran (40 mL), and the resultant mixture was

stirred for 45 minutes. Diethyl oxalate (8.60 mL) was
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[0421] [Chemical Formula 71] "N N N/CO2H N N [0422] 1)
5-(1-Methyl-IH-imidazol-4-yl)-1-(6-methylpyridin-3
y)-1H-pyrazole-3-carboxylic acid ethyl ester Under an argon atmosphere
and cooling to -78C, lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 6.65 mL) was added dropwise to a solution of
4-acetyl-I-methyl-IH-imidazole (0.75 g) in tetrahydrofuran (40 mL), and the

respltantmixiyre was stinred fon 3Q miputes, Diethy] oxplatg,(1,64 ml) was

added to the reaction solution, and the mixture was stirred for 90 minutes at
reamremperature? Water andcdiethyl  etherevereuadded Th¢he seaetion of
solution, and the mixture, was partitioned. An aqueous 1 M hydrochloric acid

sbitffion®t6 76°MLj Waks-atidled 16 tfie/ Aie00S faysr Which WaSthetr =5 S1Ee/
extracted witha;mixed selvent o ebloreform-methangl (1Q:1 4). The graanic:

layer was dried over anhydrous sodium sulfate. After separation by filtration,
agesidues ohtaineddse evaporatingsthéusolventsunderretdiutedepréssiee and
5-hydrazino-2-methylpyridine (676 )ﬁ f Reference Example 7 were

R AT RrAJaroEHC aciuhanel 255 Sascont TayF Bas

extracted with ethyl acetate, and the organic layers were
combined and dried over anhydrous sodium sulfate. After
separation by filtration, the solvent was evaporated under
reduced pressure, and 2, 4-dioxo-4-(l-phenylsulfonyl-1H-
pyrrol-3-yl)butanoic acid ethyl ester (12.4 g, 84%) was
obtained as a solid.
ESI-MSm/z: 350 (M+H)".

[0408]

2) 1-(6-Methylpyridin-3-yl)-5-(1-phenylsulfonyl-1H-
pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl ester

A solution of 2, 4-dioxo-4-(l-phenylsulfonyl-1H-
pyrrol-3-yl)butanoic acid ethyl ester (1.525 g) of the
above and 5-hydrazino-2-methylpyridine (678 mg) of
Reference Example 7 in ethanol (40 mL) was heated to reflux
for 30 minutes. After air cooling, concentrated
hydrochloric acid (0.0674 mL) was added to the reaction
solution, and the mixture was heated to reflux for 20 hours.
After air cooling, the solvent was evaporated under reduced
pressure, a saturated aqueous solution of sodium hydrogen
carbonate and chloroform were added to a residue thus

obtained, and the mixture was partitioned. Further, the
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solution (40 mL), and then the solution was heated to reflux for 45 minutes.
After air cooling, a saturated aqueous solution of sodium hydrogen
carbonate and chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel column

chromatpgraphy (Ghlroform-methano]), fo obtaip 3-(1smetlyli1H;imidazol-4-
yl)-1-(6-methyipyridin-3-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (705

M, 5%} asaaytats brawa sofith iHNMR(406MHZ, (GDEA3)5at & (3H] tne
J=7.2Hz), 2.63(3H, s), 3.64(3H, s), 4.44(2H, q, J=7.1Hz), 6.64(1H, s),

7?1‘?(1H}e§),d??é@(il—ﬂ"cirﬁé?émioﬂio%fﬂ}gj‘) P8 Sdd, F6.37 2.7H2),
841t ¢ Jr2oHz). ESLEMS 1/Z5312MMaHY . J0423) 2% Title compornd: T,

titte compound (444 mg, 70%) was obtained as a solid by the same metho
aslthasinRefdérencd Examplecs9d- (B)casinge was purified by silica

5-(1-methyl-1H-imidazol-4-yI)-1-(6- .
R ch o e armr ageioBaLs (664 TR i
above-andtlithiyng-hydraxide dihydrate - Chleh i) u L H-NMR (A0MHZo 1 -3 -
DMSO-d6)5: 2.54(3H, s), 3.61(3H, s), 6.96(1H, s), 7.17(1H, s), 7.37(1H, d,
J=8)3H3) T59@M. 5P TFTRT Yad =830 25 eesTaH, ¢ 22 aHz5 0933

ESI-Mpmyz; 83T
'H-NMR (400MHz, CDCls)&: 1.40(3H, t, J=7.1Hz), 2.64(3H, s),
4.43(2H, g, J=7.1Hz), 6.05-6.08(1H, m), 6.94-7.00(2H, m),
7.08-7.13(1H, m), 7.21(1H, d, J=8.8Hz), 7.51-7.70(4H, m),
7.78-7.82(2H, m), 8.46(1H, d, J=2.7Hz).
FAB-MSm/z: 437 (M+H)".

[04009]

3) 1-(6-Methylpyridin-3-yl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid

To a solution of 1-(6-methyl-3-pyridyl)-5-(1-
phenylsulfonyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic
acid ethyl ester (0.96 g) of the above in ethanol (15 mL),
an aqueous 1 M sodium hydroxide solution (15 mL) was added
at room temperature, and the resultant mixture was stirred
for 16 hours. An aqueous 1 M hydrochloric acid solution
was added to the reaction solution to neutralize it, and
the solid precipitated by evaporating the solvent of the
reaction solution under reduced pressure was filtered, to

obtain 1-(6-methylpyridin-3-yl)-5-(1H-pyrrol-3-yl)-1H-
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[0424] [Reference Example 61] 1-(6-Methoxy-3-pyridyl)-5-(1
methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid [0425] [Chemical
Formula 72] N-N N O2H 017-1 N MeO N [0426] 1)
1-Methyl-IH-pyrazole-4-carbaldehyde Under an argon atmosphere,
phosphorus oxychloride (65.3 mL) was added dropwise to N,
N-dimethylformamide (54.2 mL) at OC over 30 minutes, and then the

r ?HJ% l@_i)gtgg;% ¥‘@§x§{ﬂ%d g%rigj h?bj_r 2 w708[m @@96‘-rature. The reaction
soluti ' i

ion was stirred for 10 minutes at 80C, and then 1-methylpyrazole (25.0
g)vaisiadde o ropwises theretd : oves3Q JHinutes. Furtiermare( e reaction
solution was stirred for 1 hour at 85C, for 3 hours at 100C, and for 1 hour at

158’ 76\6fte7r5aﬁ?500ffﬁg , thedattion Sbiution' Was addedtoice Walter (1L,
and-sfirred fo1 20 hours; Ay agugoussl M sogium hysroxige solutign ¢ g,

and chloroform were added to the reaction solution, and the mixture was
pattitioned. The organic layer was dried over anhydrous sodium sulfate.

A}t%%g %gg;aztior} Y w}rﬁ ian, a residue 234 obtained by evaporating the
solvent under ré uceoTp essure was purified by silica gel column

chromatography

4) 1-(6-Methylpyridin-3-yl)-5-(1H-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester

To a solution of 1-(6-methylpyridin-3-yl)-5-(1-
phenylsulfonyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carboxylic
acid ethyl ester (0.955 g) of the above in ethanol (20 mL),
a 20% sodium ethoxide-ethanol solution (2.88 g) was added
at room temperature, and the resultant mixture was stirred
for 1 hour. Under cooling to 0°C, a 1 M hydrochloric acid-
ethanol solution was added to the reaction solution, and
the solvent of the reaction solution was evaporated under
reduced pressure. Then, chloroform and a saturated aqueous
solution of sodium hydrogen carbonate were added to a
residue thus obtained, and the mixture was partitioned.
Further, the aqueous layer was extracted with chloroform,
and the organic layers were then combined, washed with
saturated saline and dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-acetone),

to obtain 1-(6-methyl pyridin-3-yl)-5-(lH-pyrrol-3-yl)-1H-
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(chloroform-methanol), to obtain 1-methyl-1H-pyrazole-4- carbaldehyde (22.1
g, 66%) as an oily product. 1H-NMR(400MHz, CDC13)5: 3.97(3H, s),
7.91(1H, s), 7.96(1H, s), 9.85(1H, s). ESI-MSm/z: 111(M+H)'. [0427] 2)
1-(1-Methyl-1H-pyrazol-4-yl)ethanol Under an argon atmosphere and cooling
to -78C, to a solution of 1-methyl-1H-pyrazole-4-carbaldehyde (22.0 g) of
the above in tetrahydrofuran (220 mL), magnesium methyl bromide (a 0.84

M, geliiondn-tetrabydrafytan, 2a0,ml)was added dropwisg ovese30 gunytes,

and then the resultant mixture was stirred for 20 minutes. The reaction
sehution. was stirred for 50 minutes at OC, and then water and chloroform
were added to the reaction solution, and stirred. The insoluble of the reaction

soltBRWaS LE aratedt by ?’l&ra}t'ro#dgi%g Celitd” Wats? and’cHiolotormiwere
added (tzq{t,hecg,iltr@ie,.qm fhe mixiire was partitioneds The organicdaygy was

dried over anhydrous sodium sulfate. After separation by filtration, a residue
obtaified bib evApordtingptHE ddNent undér Fedudbd presstie wWas purified by

G pytaser a yhethanol (0 § B0vk) us o S ot

1H-NMR@AO00MHz, CDC13)5: 1.49-1.51(3H, m), 3.87(3H, s), 235
4.87-4.92(1H, m), 7.33(1H, s), 7.44(1H, s). ESI-MSm/z: 127(M+H)*. [0428]
FAB-MSm/z: 297 (M+H)".
[0411]
5) 5-(1-Ethyl-1H-pyrrol-3-yl)-1-(6-methylpyridin-3-
yl)-1H-pyrazole-3-carboxylic acid ethyl ester
To a solution of 1-(6-methylpyridin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(0.254 g) of the above in N, N-dimethylformamide (7.0 mL),
sodium hydride (60%, 43.9 mg) and ethyl iodide (0.0824 mL)
were added at 0°C, and then the resultant mixture was
stirred for 1.5 hours at room temperature. A saturated
aqueous ammonium chloride solution and ethyl acetate were
added to the reaction solution, and the mixture was
partitioned. Further, the aqueous layer was extracted with
ethyl acetate, and the organic layers were then combined,
washed with saturated saline and dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel thin layer chromatography
(chloroform-acetone), to obtain 5-(l-ethyl-1H-pyrrol-3-yl)-

1-(6-methylpyridin-3-yl)-1H-pyrazole-3-carboxylic acid
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3) 1-(1-Methyl-1H-pyrazol-4-yl)ethanone Under an argon atmosphere, to a
solution of the 1-(1- methyl-1H-pyrazol-4-yl)ethanol (20.2 g) in
dichloromethane (202 mL), manganese(lV) oxide (active, 209 g) was added
at OC. After stirring the mixture for 14 hours at room temperature, the
insoluble matter in the reaction solution was separated by filtration, and the
solvent of the obtained filtrate was evaporated under reduced pressure, to

0p3in A-(Lrmethyls1 blypyr ZOb-él%g)%tQaQRf‘Si(%%épgo%"é@.aSaSO”d-
1H-NMR(400MHz, CDC13J5: 2.42(3H, s), 3.94(3H, s), 7.86(1H, s), 7.89(1H,
S)HESHMS AT EHE25 (M) F 5 [0429]7 43 47 (1=Methyl- BHzyrazok4-43y2, t,
4-dioxobutanoic acid ethyl ester Under an argon atmosphere, diethyl oxalate

(P7.5hif 'wag ardéd to & Solutioh drEbditim 8hbxide (8.77-¢) ik Bthahol

(SR mlyatyroom tempegatuie, and the mixture was stirredhfor)10 mindtes; A
solution of 1-(1-methyl-IH- pyrazol-4-yl)ethanone (8.00 g) in ethanol (80 mL)
was addedHo)theGeattiof sofution] aht(the mikture fvasistirred forl 90H,

mJQUteji é/v%terBargq}%I'beth%l eipggéver% adf%j tz?thh)e reaction solution, and
s arti . 's e

the mixturé was partitioned aturated aqueous ammonium chloride
selutionawas adetesl e+ the aqueous layer, and the mixture was extracted with
chloroform. The organic layer was dried over anhydrous sodium sulfate.
After seffefation by filtration, the

6) Title compound

To a mixed solution of 5-(l-ethyl-1H-pyrrol-3-yl)-1-
(6-methylpyridin-3-yl)-1H-pyrazole-3-carboxylic acid ethyl
ester (0.277 g) of the above in methanol (3.0 mL) and water
(1.8 mL), lithium hydroxide monohydrate (40.1 mg) was added
at room temperature, and the resultant mixture was stirred
for 2 hours. The solvent of the reaction solution was
evaporated under reduced pressure, an aqueous 1 M
hydrochloric acid solution was added to a residue thus
obtained, and the precipitated solid was filtered, to
obtain the title compound (0.193 g, 76%).
1H—NMR(400MHZ, DMSO-dg)&: 1.19(3H, t, J=7.3Hz), 2.49(3H,
s), 3.77(2H, q, J=7.3Hz), 5.63-5.66(1H, m), 6.68(1H, t
like, J=2.7Hz), 6.75(1H, t like, J=2.2Hz), 6.79(1lH, s),
7.34(1H, d, J=8.3Hz), 7.70(1H, dd, J=2.7, 8.3Hz), 8.40(1lH,
d like, J=2.7Hz).
FAB-MSm/z: 297 (M+H)".

[0413]

[Reference Example 59] 5-(5-Cyanopyridin-2-yl)-1-(6-
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solvent was evaporated under reduced pressure, to obtain 4-
(1-methyl-1H-pyrazol-4-yl)-2, 4-dioxobutanoic acid ethyl ester (11.4 g, 79%)
as a solid. 1H-NMR(400MHz, CDC13)5: 1.39-1.42(3H, m), 3.98(3H, s),
4.36-4.41(2H, m), 6.69(1H, s), 7.98(2H, m). EI-MSm/z: 224(M"). [0430] 5)
1-(6-Methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-4
yl)-1H-pyrazole-3-carboxylic acid ethyl ester Under an argon atmosphere, a
splulion of Aty pvragol g8, d-cloxablangic acigathyl ester
(8.55 g) of the above and 5-hydrazino-2-methoxypyridine (5.31 g) of
Referericet Example 2 in ethanol (171 mL) was heated to reflux for 30
minutes. Acetic acid (10.9 mL) was added to the reaction solution, and the
mixture WaEPeated {G TEIUR 6P 13 hours. After air cooling, saturated sodium
hydNdgen _sarbonate and chloroform were added to the reaction solution,

evaporatir% theysolvent %Er reduced pressure was purified by silica gel
column chromatogr. hydzlc roform-acetone), to obtain

1-(6-megho -pyridyl)-5-(1-methyl-1H-pyrazol-4-yl)-1H 237

3-cagboxylic acid ethyl ester (11.0 g, 88%) as a solid.

R(@BOMHz, CDC13)5: 1.42(3H, t, J=7.2Hz), 3.86(3H, s), 3.99(3H, s),
4.44(2H, q, J=7.2Hz), 6.82(1H, dd, J=8.8, 0.7Hz), 6.96(1H, s), 7.16(1H, s),
7.30(1H,0m),54.63(1H, dd,

1) 2-Acetyl-5-cyanopyridine

Ammonium peroxodisulfate (10.3 g) was slowly added to
a mixture of 3-cyanopyridine (3.12 g), pyruvic acid (6.23
mL) and silver nitrate (1.27 g) in dichloromethane (150 mL)
and water (150 mL) at room temperature. Under ice cooling,
sulfuric acid (3.2 mL) was slowly added to the reaction
solution, and then the mixture was stirred for 1.5 hours at
40°C. Under ice cooling, the reaction solution was
alkalinized by adding an aqueous 1 M sodium hydroxide
solution, and then extracted with dichloromethane. The
organic solvent was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (hexane-ethyl acetate),
to obtain 2-acetyl-5-cyanopyridine (903 mg, 21%) as a solid.
"H-NMR (400MHz, CDCl3)&: 2.75(3H, s), 8.13-8.16(2H, m),

8.95(1H, d, J=1.2Hz).
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J=8.8, 2.7Hz), 8.21-8.22(1H, m). EI-MSm/z: 327(M"). [0431] 6) Title
compound To a mixed solution of 1-(6-methoxy-3-pyridyl)-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (11.0 g) of
the above in tetrahydrofuran (110 mL) and methanol (110 mL), an aqueous 1
M sodium hydroxide solution (84.0 mL) was added at room temperature, and
the resultant mixture was stirred for 2 hours. The reaction solution was
neutrah%@g by, adding an aqueous 1 M hydrochloric acid solution (84.0 mL),
and water and chloroform were added to the reaction solution, which was
then pattitigned -The rsalventdfithe-grganis layed ivasbvaporated ander
reduced pressure, diethyl ether was added to a residue thus obtained, and
tH preCipitatetsolid was filtered, to obtain the title compound (8.84 g, 88%).

1H-NMR{4QOMiz, DMSO-08)8:-3:/H3Ha 5% 3.93(3H oSk 6-983H, o 2
J=8.8Hz), 7.01(1H, s), 7.33(1H, s), 7.66(1H, s), 7.80-7.83(1H, m), 8.27(1H,

dsgR17H2), 12.93(akk ). E+MSnRy299(MY. [023D) 288 [Reférenceoove
(Et%(;To- 3%01'1-% p%//éfzctzhcig)lf§ 5 I(()]%I/ 5 8[&}313] J[leherinlllf:nal Formula 73] N
hb@é@@kﬁmethy181lyl amide (a 1.0 M solution in
tetrahydrofuran, 38.4 mL) was added, and the resultant
mixture was stirred for 35 minutes. A solution of dimethyl
oxalate (6.18 g) in tetrahydrofuran (100 mL) was added to
the reaction solution, and the mixture was stirred for 5
minutes, and then stirred for 75 minutes at room
temperature. Ice and an aqueous 1 M hydrochloric acid
solution were added to the reaction solution, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated saline, and then dried over
anhydrous sodium sulfate. After separation by filtration,
the solvent was evaporated under reduced pressure, hexane
was added to a residue thus obtained, and a precipitate was
obtained as 4-(5-cyanopyridin-2-yl)-2, 4-dioxobutanoic acid
methyl ester (5.325 g, 66%).
ESI-MSm/z: 233 (M+H)"

[0417]

3) 1-(6-Chloropyridazin-3-yl)-5-(5-cyanopyridin-2-yl) -
lH-pyrazolcarboxylic acid methyl ester

A solution of 4-(5-cyanopyridin-2-yl)-2, 4-

dioxobutanoic acid methyl ester (2.32 g) of the above and
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OF-: N MeO N [0434] 1) 5-Acetylthiazole Under an argon atmosphere,
manganese(lV) oxide (active, 5.72 g) was added to a solution of
1-(5-thiazolyl)ethanol (D.S. Noyce, et al., J. Org. Chem., 1973, 38, 3316;
1.70 g) in dichloromethane (34 mL) at room temperature, and the mixture
was stirred for 1.5 hours. Further, manganese(lV) oxide (active, 5.72 g) was
added thereto, and the mixture was stirred for 2 hours. Further,

manganese()Qx|ds , @EIVe, P42, 9) was,added tharetq, and the mixtire

was stirred for 3.5 hours. The insoluble in the reaction solution was
separated byetiltrationpand the:sobwentrofgthe. obtaired filteatédvag mL) was
evaporated under reduced pressure, to obtain 5-acetylthiazole (1.17 g, 70%)

a8 WSAlid-° 1HRMIRMUTOMPIZ> EDE 185 2833ty E43{EHYSf, 961 (Y,
S)ELMSIYZ ALY (M) [P435] 2382} 4+(I hiazolasyh, d-diaxgbutanoic acid

ethyl ester Under an argon atmosphere and cooling to -78C, to a solution of
they 8 racetylthiazokec1d1 5 )ik ) tetiah yeldofedan ¢23 L ); ditlvibapn solution,

A 01 ton pistapioiuan 690t
oxalate {2 46nanL) was-addeddrepwiseto theéras separated by
filtration, and the obtained solid was purified by silica
gel column chromatography (chloroform-methanol), to obtain
1-(6-chloropyridazin-3-yl)-5-(5-cyanopyridin-2-yl)-1H-
pyrazolcarboxylic acid methyl ester (2.94 g, 86%) as a
solid.
"H-NMR (400MHz, CDCls)&: 4.01(3H, s), 7.32(1H, s), 7.73-
7.77(2H, m), 8.07(1H, dd, J=8.2, 2.1Hz), 8.14(1H, d,
J=9.0Hz), 8.66-8.67(1H, m).
ESI-MSm/z: 341 (M+H)".

[0418]

4) 5-(5-Cyanopyridin-2-yl)-1-(6-methoxypyridazin-3-
yl) -1H-pyrazole-3-carboxylic acid methyl ester

Under an argon atmosphere, a solution of the 1-(6-
chloropyridazin-3-yl)-5-(5-cyanopyridin-2-yl)-1H-pyrazol-
carboxylic acid methyl ester (1.19 g) and sodium methoxide
(189 mg) in methanol (70 mL) was heated to reflux for 20
minutes. An aqueous 1 M hydrochloric acid solution and
chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over

anhydrous sodium sulfate. After separation by filtration,
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reaction solution, and the mixture was stirred for 15 minutes at -78C, for 45
minutes at OC, and for 3.5 hours at room temperature. Water and diethyl
ether were added to the reaction solution, and the mixture was partitioned. A
saturated aqueous ammonium chloride solution was added to the aqueous
layer, which was then extracted chloroform. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration, the solvent was

eyaparatad under teduced pressure, and 4- QH'S‘ZQ!; Pdk2, 6n§é°B<OPé‘&%%%'8
acid ethyl ester (1.64 g, 80%) was obtained as a solid. 1H-NMR(400MHz,

CGDE13)5:dl. 4@51 #4(3H i), HB3%B4 UAaHg 1), cﬁEﬂJ(wbl-lpS):CBHS?(ﬂgﬁta&)by
907(1H s). EI-MSm/z: 227(M"). [0436] 3

1Lt S TR S Az O1-8 8- T4 {dﬁrﬁz%FelBtéHrBoiﬁ%eﬁcud ethyl

esteroh(B-Methoxy-3pwidyd)-erthiazaloyhs1HRyrazele- 3searpxylig acid
ethyl ester (1.16 g, 49%) was obtained as 240 a solid by the same method

asthavinyRéfbrence Bxanmplec6he(B)ousingrd{thiazol 5-yhi2, 1 H-pyrazole-
4- dIOXO uta OIC acid. eth 1.63 the abov @nd 5 hydrazino- 2-
metﬁox;gpy ine (_aL oﬁ?éiergencer?z cagr%%le% cizer an ar\égo e

atmosphere. oildrizhll\/@(éDQMHm GC28)5:5).43BH ot IF 7. 2h7), B.99(3H, M),
4.46(2H, q, J=7.2Hz), 6.81-6.84(1H, m), 7.17(1H, m) 7.60- 7.63(1H, m),
799(dFP syHBNO(TH3 4 (382, A1 z), 8:78(1H!- Sy -3Hz), 7.98(1H, d,

J=9.3Hz), 8.03(1H, dd, J=8.3, 2.2Hz), 8.66(1H, s).

[0419]

5) Title compound

To a mixed solution of 5-(5-cyanopyridin-2-yl)-1-(6-
methoxypyridazin-3-yl) -1H-pyrazole-3-carboxylic acid methyl
ester (251 mg) in tetrahydrofuran (50 mL) and water (15 mL),
lithium hydroxide monohydrate (32 mg) was added at room
temperature, and the resultant mixture was stirred
overnight. An aqueous 1 M hydrochloric acid solution
(750u1l1), a mixed solvent of chloroform-water (10:1) and
water were added to the reaction solution, and the mixture
was partitioned. The organic solvent was dried over
anhydrous sodium sulfate. After separation by filtration,
the solvent was evaporated under reduced pressure, and the
title compound (183 mg, 76%) was obtained as a solid.
ESI-MSm/z: 323 (M+H)".

[0420]

[Reference Example 60] 5-(1-Methyl-1H-imidazol-4-yl)-

- (6-methylpyridin-3-yl) -1H-pyrazole-3-carboxylic acid
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EI-MSm/z: 330(M’). [0437] 4) Title compound The title compound (0.710 g,
68%) was obtained as a solid by the same method as that in Reference
Example 61- (6), using 1-(6-methoxy-3-pyridyl)-5-(thiazol-5-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.15 g) of the above.
1H-NMR(400MHz, DMSO-d6)5: 3.94(3H, s), 7.00(1H, d, J=8.8Hz), 7.32(1H,
s), 7.85(1H, dd, J=8.8, 2.7Hz), 8.12(1H, s), 8.31(1H, d, J=2.7HZz), 9.08(1H,
S), 13.1%1@1 pr). EI-MSm/z: 302(M'). [0438] [Reference Example 63]
1-(6-Methoxy-3-pyridyl)-5- (thiazol-2-yl)-1H-pyrazole-3-carboxylic acid [0439]
[Chemic¢ahleorimula 74241 € /A5 N- ~ N, CO2H N MeO N [0440] 1)
4-(Thiagal-2-yl)-2, 4-dioxobutanoic acid ethyl ester 4-(Thiazol-2-yl)-2,

4-diexpbutpnoic acid ethyl ester (3.33 g, 74%) was obtained as a solid by the
same nyett
»—CO,H

~ "N

L~
N

[0422]

1) 5-(1-Methyl-1H-imidazol-4-yl)-1-(6-methylpyridin-3-
yl)-1H-pyrazole-3-carboxylic acid ethyl ester

Under an argon atmosphere and cooling to -78°C,
lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 6.65 mL) was added dropwise to a solution
of 4-acetyl-l-methyl-1H-imidazole (0.75 g) in
tetrahydrofuran (40 mL), and the resultant mixture was
stirred for 30 minutes. Diethyl oxalate (1.64 mL) was
added to the reaction solution, and the mixture was stirred
for 90 minutes at room temperature. Water and diethyl
ether were added to the reaction solution, and the mixture
was partitioned. An aqueous 1 M hydrochloric acid solution
(6.70 mL) was added to the aqueous layer, which was then
extracted with a mixed solvent of chloroform-methanol (10:
1). The organic layer was dried over anhydrous sodium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
and 5-hydrazino-2-methylpyridine (676 mg) of Reference

Example 7 were dissolved in a 1 M hydrochloric acid-ethanol
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in Reference Example 62-(2), using 2-acetylthiazole (2.50 g), lithium
bis(trimethylsilyl)amide (a 1.0 M solution in tetrahydrofuran, 21.6 mL), and
diethyl oxalate (5.34 mL) under an argon atmosphere. 1H-NMR(400MHz,
CDC13)5: 1.39-1.43(3H, m), 4.38-4.43(2H, m), 7.41(1H,s), 7.77-7.78(1H,
m), 8.08(1H, d, J=2.9Hz). EI-MSm/z: 227(M"). [0441] 2)
1-(6-Methoxy-3-pyridyl)-5-(thizol-2-yl)-1H- pyrazole-3-carboxylic acid ethyl

ester.[0442] Lri5-Msthoxy:3-pyudyl»>-(thiazol-2-yl)-1H:pyrazole-
3-carboxylic acid ethyl ester (1.22 g, 25%) was obtained as a solid by the
samelmetliod agsthat iniReserencétiexarmple 6de (B ¢ising 4<(thiazok2-yl)-2,

4-dioxobutanoic acid ethyl ester (3.32 g) of the above and 5-hydrazino-2

nStRBRYSyrRing (2 4)df Reférficé B 2 ahtierahc2a5%rgon

atmosphete: 1 H[NMR{40QMHZ, CRC13)3-1.41:1 45(3H; A, 3:.9%3H,sS).
4.43-4.49(2H, m), 6.83(1H, dd, J=8.8, 0.7Hz), 7.36-7.37(1H, m), 7.42(1H,

ML FE70(E Hyadd, 9858, 2. Ty - 7.8987. 82(dkh im) 18 26(1Ha d, d=2etHz)ver
e RN A ELA T T
Refetencekxample 644 (8); using d {(S-meth@xye3pyridyl)-5thiazol-2yh)-2H-
pressure was purified by silica gel column chromatography
(chloroform-methanol), to obtain 5-(l-methyl-1H-imidazol-4-
yl)-1-(6-methylpyridin-3-yl)-1H-pyrazole-3-carboxylic acid
ethyl ester (705 mg, 45%) as a red brown solid.
'H-NMR (400MHz, CDCls)&: 1.41(3H, t, J=7.2Hz), 2.63(3H, s),
3.64(3H, s), 4.44(2H, g, J=7.1Hz), 6.64(1lH, s), 7.15(1lH,
s), 7.26(1H, d, J=8.3Hz), 7.40(1H, s), 7.78(1H, dd, J=8.3,
2.7Hz), 8.54(1H, d, J=2.7Hz).
ESI-MS m/z: 312 (M+H)".
[0423]
2) Title compound
The title compound (444 mg, 70%) was obtained as a
solid by the same method as that in Reference Example 59-
(5), using 5-(l-methyl-1H-imidazol-4-y1l)-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carboxylic acid ethyl
ester (694 mg) of the above and lithium hydroxide dihydrate
(112 mg) .
'"H-NMR (400MHz, DMSO-d¢)&: 2.54(3H, s), 3.61(3H, s),
6.96(1H, s), 7.17(1H, s), 7.37(1H, d, J=8.3Hz), 7.59(1lH,

s), 7.77(1H, dd, J=8.3, 2.7Hz), 8.47(1H, d, J=2.4Hz).
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pyrazole-3-carboxylic acid ethyl ester (1.21 g) of the above.
1H-NMR(400MHz, DMSO-d6)5: 3.94(3H, s), 7.00(1H, dd, J=8.8, 0.5Hz),
7.39(1H, s), 7.84-7.93(3H, m), 8.36(1H, dd, J=2.7, 0.5Hz), 13.21(1H, br).
FAB-MSm/z: 303(M+H)'. [0444] [Reference Example 64]
1-(6-Methoxy-3-pyridyl)-5 (thaizol-4-yl)-1H-pyrazole-3-carboxylic acid [0445]
[Chemical Formula75] Nn,CO NN 017-1 MeO N 243 [0446] 1)
(%—gpjmylgme}@qr}% +%r)1 aqueous 1 M sodium hydroxide solution (278 mL)
was added to 4-(chloromethyl)thiazole hydrochloride (47.2 g), and the
resultaritodure was heated to reflux for 75 minutes. After air cooling, 1 M
sodium hydroxide (278 mL) was further added thereto, and the mixture was

extracted SHith ThfSTofSii Prve %}dani]c_léglébr/[%oﬁfﬁ’éé OREF L&y drousd
spdium suifate, Afterseparatipn by filtration; A residue obtained-hy: 4

evaporating the solvent under reduced pressure was purified by silica gel
column [dh@émlatography

[Chemical Formula 72]

N~
—N
—
-
»)—CO0,H
B N~y
|
MeO N
[0426]

1) 1-Methyl-1H-pyrazole-4-carbaldehyde

Under an argon atmosphere, phosphorus oxychloride
(65.3 mL) was added dropwise to N, N-dimethylformamide
(54.2 mL) at 0°C over 30 minutes, and then the resultant
mixture was stirred for 1 hour at room temperature. The
reaction solution was stirred for 10 minutes at 80°C, and
then l-methylpyrazole (25.0 g) was added dropwise thereto
over 30 minutes. Furthermore, the reaction solution was
stirred for 1 hour at 85°C, for 3 hours at 100°C, and for 1
hour at 115°C. After air cooling, the reaction solution
was added to ice water (1 L), and stirred for 20 hours. An
aqueous 1 M sodium hydroxide solution (2 L) and chloroform
were added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous

sodium sulfate. After separation by filtration, a residue
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(chloroform-methanol), to obtain (4-thiazolyl)methanol (21.8 g, 68%) as an
oily product. 1H-NMR(400MHz, CDC13)5: 3.41(1H, s), 4.83(2H, m), 7.27-
7.28(1H, m), 8.81(1H, m). FAB-MSm/z: 116(M+H)'. [0447] 2)
4-Formylthaizole Under an argon atmosphere, to a solution of (4-
thiazolyl)methanol (21.8 g) of the above in dichloromethane (218 mL),
manganese(lV) oxide (active, 247 g) was added at OC, and the resultant

MUK Yvas EE%—,’%@JB%%&&%SJJ‘% insolyhle in the reaction solufionwas
separated by Tiltration, and the solvent of the obtained filtrate was
evaporated tUinderreduced pressures ¢0 abtainkd=dformylilhazole (6.91 g, 32%)
as a solid. 1H-NMR(400MHz, CDC13)5: 8.27(1H, d, J=2.0Hz), 8.93(1H, d,

243X OMATTEAMIRN ) FABNSAZ: TTAM N L foAag]%joLc—4~
14-Thiazoiyhethanol Wnder gpsargon aimasphere, 19 splution of 4-

formylthiazole (6.90 g) of the above in tetrahydrofuran (138 mL), magnesium
méEtHYIBGMIdE ta 0BT M sbdlutiorPin (3étralydrofurah( 72,0 L) Was @atided
drc;pwi e fg)r%_(l) minutes under cooling to -78C, and the resultant mixture

3 % S

wals’ stirred for 30 inutes, and then stirred for 150 minutes at 0C. Water

wasradded to the reactign solution, and the insoluble matter in the reaction
solution was separated by
[0427]
2) 1-(1-Methyl-1H-pyrazol-4-yl)ethanol
Under an argon atmosphere and cooling to -78°C, to a
solution of l-methyl-1H-pyrazole-4-carbaldehyde (22.0 g) of
the above in tetrahydrofuran (220 mL), magnesium methyl
bromide (a 0.84 M solution in tetrahydrofuran, 250 mL) was
added dropwise over 50 minutes, and then the resultant
mixture was stirred for 20 minutes. The reaction solution
was stirred for 50 minutes at 0°C, and then water and
chloroform were added to the reaction solution, and stirred.
The insoluble of the reaction solution was separated by
filtration using Celite. Water and chloroform were added
to the filtrate, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (methanol-chloroform),
to obtain 1-(l-methyl-1H-pyrazol-4-yl)ethanol (20.2 g, 80%)
as an oily product.

'H-NMR (400MHz, CDCl3)&: 1.49-1.51(3H, m), 3.87(3H, s),
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filtration using Celite. Water and chloroform were added to the obtained
filtrate, and the mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration, a residue obtained
by evaporating the solvent under reduced pressure was purified by silica gel
column chromatography (chloroform-methanol), to obtain
1-(4-thiazolyl)ethanol (7.46 g, 95%) as an oily product 1H-NMR(400MHz,

CDG13)5: 4,60:1.61(3H,m), .2 73(1H, 5),,5,06,5 (g,g« m), 7.22-7.23(1H,
m). 8.80(LH. d. J=3.OHz). FAB-MSTz: 130(M+H§* [0449] 4)

4EA(IeﬂyEtmazolalZJhd®rPB)n argon atmosphere, to a solution of 1-(4-
thiazolyl)ethanol (7.45 g) of the above in dichloromethane 245 (149 mL),
manga ) oxide (active, 75.2 g) was added at OC, and the resultant

mixtureayas stifregddfor &1 haurs, Jhe igsolible jn.the, reagtion solution was
separated by filtration, and the solvent of the obtained filtrate was
evaporatedeunder @M@d@n@@sm@nefomaiwsaéetwhiaz@fe @@41g @5%)

R LA R LR
4-dioxohutanaic agkhethyl estepWngler an-argan, am@)er@aglabmb@x@late
(7.37 mL)
0°C. After stirring the mixture for 14 hours at room
temperature, the insoluble matter in the reaction solution
was separated by filtration, and the solvent of the
obtained filtrate was evaporated under reduced pressure, to
obtain 1-(l-methyl-1H-pyrazol-4-yl)ethanone (18.1 g, 91%)
as a solid.
"H-NMR (400MHz, CDCls)&: 2.42(3H, s), 3.94(3H, s), 7.86(lH
s), 7.89(1lH, s).
ESI-MSm/z: 125 (M+H)"

[0429]

4) 4-(1-Methyl-1H-pyrazol-4-yl)-2, 4-dioxobutanoic
acid ethyl ester

Under an argon atmosphere, diethyl oxalate (17.5 mL)
was added to a solution of sodium ethoxide (8.77 g) in
ethanol (80 mL) at room temperature, and the mixture was
stirred for 10 minutes. A solution of 1-(l-methyl-1H-
pyrazol-4-yl)ethanone (8.00 g) in ethanol (80 mL) was added
to the reaction solution, and the mixture was stirred for

90 minutes. Water and diethyl ether were added to the

reaction solution, and the mixture was partitioned. A
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was added to a solution of sodium ethoxide (3.69 g) in ethanol (35 mL) at
room temperature, and the resultant mixture was stirred for 10 minutes. A
solution of 4- acetylthiazole (3.45 g) of the above in ethanol (35 mL) was
added to the reaction solution, and the mixture was stirred for 3 hours. Water
and diethyl ether were added to the reaction solution, and the mixture was
partitioned. A saturated aqueous ammonium chloride solution was added to

the, agugoUs layer. Wiich was.thep %’f}[%%ti§§eWi£%£Qk°{8E°r%sTQSQ%rQaE‘!?

layer was dried over anhydrous sodium sulfate. After separation by filtration,
thehsolvent was éwaporatechdunder reduicedspressures arab4{thiazalkdg-yl)-2,

4- dioxobutanoic acid ethyl ester §5.27 g, 85%) was obtained as a solid. 246
1FENVRE00MHZL EDE 158 a1 3191, 927 5125 % S5FH 24 Y45 Hy),

7 L $),8-83:8-34(1H, 8D, 8891k ) Q?-Q%it&e&)&cﬁk'\/@@z
227(M"). [0451] 6) 1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H
p?%@@-@é@@@ﬁ@%ﬁ@mwm reduced pressure, to obtain 4-

1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole- 3-carboxylic acid ethyl
T e e s e

ReferencelExample 64 (5k ssing4i(thiazol-4-yl)-2, 4-dioxobutanoic acid
ethyl ester (5.26 g) of the above and 5-hydrazino-2 methoxypyridine (3.22 g)
of REFSRIHED B BMPIBZ ehdler and &rdor afmibsphere.3 - 98 (3E, ),

4.36-4.41(2H, m), 6.69(1H, s), 7.98(2H, m).
EI-MSm/z: 224 (M") .

[0430]

5) 1-(6-Methoxy-3-pyridyl)-5-(l-methyl-1H-pyrazol-4-
yl)-1H-pyrazole-3-carboxylic acid ethyl ester

Under an argon atmosphere, a solution of 4-(l-methyl-
lH-pyrazol-4-yl)-2, 4-dioxobutanoic acid ethyl ester (8.55
g) of the above and 5-hydrazino-2-methoxypyridine (5.31 qg)
of Reference Example 2 in ethanol (171 mL) was heated to
reflux for 30 minutes. Acetic acid (10.9 mL) was added to
the reaction solution, and the mixture was heated to reflux
for 13 hours. After air cooling, saturated sodium hydrogen
carbonate and chloroform were added to the reaction
solution, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After
separation by filtration, a residue obtained by evaporating
the solvent under reduced pressure was purified by silica
gel column chromatography (chloroform-acetone), to obtain

1-(6-methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrazol-4-yl)-1H-
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1H-NMR(400MHz, CDC13)5: 1.41-1.44(3H, m), 3.98(3H, s), 4.43-4.48(2H,
m), 6.82(1H, d, J=8.8Hz), 7.15(1H, d, J=2.0Hz), 7.31(1H, s), 7.69(1H, dd,
J=8.8, 2.7Hz), 8.18(1H, d, J=2.7Hz), 8.79(1H, d, J=2.0Hz). EI-MSm/z:
330(M"). [0452] 7) Title compound The title compound (5.16 g, 96%) was
obtained as a solid by the same method as that in Reference Example 61-
(6), using 1-(6-methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H- pyrazole-3-carboxylic

a%%%ls%e-rc@t%@)&h@s aabcolvc?-e%H%JW&@QP bz, PMSOsdE)P: o o
3.91(3H, s), 6.94(1H, d;, J=8.8Hz), 7.27(1H, s), 7.79(1H, dd, J=8.8, 2.7Hz),
78B(1#, 247 m) , 8.22(1H, d, J=2.7Hz), 9.11-9.12(1H, m) , 13.07(1H, br)
ElI-MSm/z;: 302(M*). 0453{ [Reference Example

1-l6- NG ORY 4 pyribyly-5-8- m]etﬁ;?l-‘é-%yri&yl)-Jfﬁes-%ﬁéiole%-%%u‘&&yl'r%)acid

(G454 (Kehemjcal Formyla 76} NyCO ZH N Me@N {8453l 1) =5 . 8,
6-Methylpyridine-3-carboxylic acid N-methoxy-N- methylamide
6Mettylpyridine3-Earlsoxylic -ddid NEFmethoxy-NOmethylaimide (£7.6g, 67%)

wasorained, as an @iy praduct s, .
EI-MSm/z: 327 (M').
[0431]
6) Title compound
To a mixed solution of 1-(6-methoxy-3-pyridyl)-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl
ester (11.0 g) of the above in tetrahydrofuran (110 mL) and
methanol (110 mL), an aqueous 1 M sodium hydroxide solution
(84.0 mL) was added at room temperature, and the resultant
mixture was stirred for 2 hours. The reaction solution was
neutralized by adding an aqueous 1 M hydrochloric acid
solution (84.0 mL), and water and chloroform were added to
the reaction solution, which was then partitioned. The
solvent of the organic layer was evaporated under reduced
pressure, diethyl ether was added to a residue thus
obtained, and the precipitated solid was filtered, to
obtain the title compound (8.84 g, 88%).
'H-NMR (400MHz, DMSO-dg)&: 3.79(3H, s), 3.93(3H, s),
6.98(1H, d, J=8.8Hz), 7.01(1H, s), 7.33(1H, s), 7.66(1lH,
s), 7.80-7.83(1H, m), 8.27(1H, d, J=2.7Hz), 12.93(1H, br).
EI-MSm/z: 299 (M) .

[0432]
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by the same method as that in Reference Example 31-(1), using
6-methylnicotinic acid (20.0 g) and N, 0- dimethylhydroxylamine
hydrochloride (14.2 g). 1H-NMR(400MHz, CDC13)5: 2.60(3H, s), 3.38(3H,
s), 3.56(3H, s), 7.21(1H, d, J=8.IHz), 7.93-7.95(1H, m), 8.86(1H, d,
J=2.0Hz). EI-MSm/z: 180(M*). [0456] 2) 1-(6-Methyl-3-pyridyl)-1-ethanone
248 1-(6-Methyl-3-pyridyl)-1-ethanone (12.3 g, 94%) was obtained as an oily
product/fy. tfie same methad asdhat in_Reference bxampla. §42), using
6nwﬂwmwmme3cwmmymamdNnmmmwhnnIwbm@e(?Sg)mﬂw
alboue andl methyylithitimc(ar6.981M-solatioh ik diethykethér, 104 mL).
1H-NMR 4OOMHz CDC13)5: 2.61(3H, s), 2.62(3H, s), 7.25- 7.27(1H, m),
8.11-8.18(1H,'m), 9.04(1H, d, J=2.2Hz). ESI-MSm/z: 136(M+H)". [0457] 3)
4-(6-Methyls3-Rysidyhs2A-gioxeputanoic acid ethyl ester
4-(6-Methyl-3-pyridyl)-2, 4-dioxobutanoic acid ethyl ester (5.08 g, 47%) was
obtained &5 a5solid by the same method as that in Reference Example 8-(3),
using 1- thyl-3-pyridyl) 1-ethanone (6.29 g) of the above, lithium
bis(trimethylsily |e( M solution in tetrahydrofuran, 51.2 mL) and
dlethyl oxalate 26’ L) -NMR(400MHz, CDC13)5: 1.39-1.42(3H, m),

[0434]

1) 5-Acetylthiazole

Under an argon atmosphere, manganese (IV) oxide (active,
5.72 g) was added to a solution of 1-(5-thiazolyl)ethanol
(D.S. Noyce, et al., J. Org. Chem., 1973, 38, 3316; 1.70 g)
in dichloromethane (34 mL) at room temperature, and the
mixture was stirred for 1.5 hours. Further, manganese (IV)
oxide (active, 5.72 g) was added thereto, and the mixture
was stirred for 2 hours. Further, manganese (IV) oxide
(active, 5.72 g) was added thereto, and the mixture was
stirred for 3.5 hours. The insoluble in the reaction
solution was separated by filtration, and the solvent of
the obtained filtrate was evaporated under reduced pressure,
to obtain 5-acetylthiazole (1.17 g, 70%) as a solid.
'H-NMR (400MHz, CDCls)&: 2.63(3H, m), 8.43(1H, s), 9.01(1lH
s) .
EI-MSm/z: 127 (M") .

[0435]
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4.37-4.42(2H, m), 7.03(1H, s), 7.30(1H, d, J=8.3Hz), 8.13- 8.16(1H, m),
9.07(1H, d, J=2.2Hz). EI-MSm/z: 235(M"). [0458] 4)
1-(6-Methoxy-3-pyridyl)-5-(6-methyl-3-pyridyl)-1H pyrazole-3-carboxylic acid
ethyl ester Under an argon atmosphere, a solution of 4-(6-methyl-
3-pyridyl)-2, 4-dioxobutanoic acid ethyl ester (5.06 g) of 249 the above and
5-hydrazino-2-methoxypyridine (2.99 g) of Reference Example 2 in ethanol

(101 mL) was Reated 19_teflux fof 30,minules,and fen acelig aqid (6.16 mL)

was added to the reaction solution, which was then heated to reflux for 42
heats: After air cooling, saturated sodium hydrogen carbonate and
chloroform were added to the reaction solution, and the mixture was

partition & SFhé "orgahic’ |y ef Wik GrEd Bier Sty tinsus Sodilim sulfate 2

After separation by diltsation, & esidye phtaipedky gvaporating the solvent
under reduced pressure was purified by silica gel column chromatography
(@ﬂ@mﬁbmﬁqﬂﬁngﬁe%(ﬁﬁomﬁﬁm lithium bis(trimethylsilyl)amide

1-(6-methoxy-3-pyridyl)-5-(6-methyl-3-pyridyl)- 1H; -3-carboxylic acid
ol RStof (60 3. 5400 s 2 ol DIBAUCL L NRIHCA00UHS. COCTo:

1ALAAKSH, anH 2:54(3H.s9)1 £3.94(3H x8)1:1443449EH ), 6J7 (1Hnbur .
J=8.8Hz), 7.08(1H, s), 7.13(1H, d, J=8.1Hz), 7.39(1H, dd, J=8.1, 2.2Hz),
7R HoP 9282822, THZ) 08108 112 8, ISISFH A OB BAFEHE 8, 522 2Hz).

E%@4§9Y5ﬁ3§%QﬂQion, and the mixture was stirred for 15

minutes at -78°C, for 45 minutes at 0°C, and for 3.5 hours
at room temperature. Water and diethyl ether were added to
the reaction solution, and the mixture was partitioned. A
saturated aqueous ammonium chloride solution was added to
the aqueous layer, which was then extracted chloroform.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and 4-(thiazol-5-yl)-2, 4-
dioxobutanoic acid ethyl ester (1.64 g, 80%) was obtained
as a solid.
'H-NMR (400MHz, CDCls)&: 1.40-1.44(3H, m), 4.39-4.44(2H, m),
6.91(1H, s), 8.57(1H, s), 9.07(1lH, s).
EI-MSm/z: 227 (M") .

[0436]

3) 1-(6-Methoxy-3-pyridyl)-5-(thiazol-5-y1l)-1H-
pyrazole-3-carboxylic acid ethyl ester

1-(6-Methoxy-3-pyridyl) -5-(thiazol-5-yl)-1H-pyrazole-

3-carboxylic acid ethyl ester (1.16 g, 49%) was obtained as

240



[0459] 5) Title compound To a mixed solution of
1-(6-methoxy-3-pyridyl)-5-(6- methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid
ethyl ester (1.10 g) of the above in tetrahydrofuran (22 mL) and methanol
(22 mL), an aqueous 1 M sodium hydroxide solution (8.13 mL) was added at
room temperature, and the resultant 250 mixture was stirred for 4.5 hours.
The reaction solution was neutralized by adding an aqueous 1 M

hé{drs%ﬂ%ri%ﬁg%é%‘éﬁi@& (81340l water and chloroform were added tg fhe

reaction solution, which was then partitioned. The organic layer was dried

ovéi anhydrousisadinm sulfate- After 2segarationdoy filiration, she sobveny vas
evaporated under reduced pressure, and the solid generated by adding

ARSI efer’d & teSidubtRug dbr&indatvas FHeréd B Bktain the title

cR (0-843 0 86P0) 8s & solid. rLIH-NMRAGOMHZ, DMSQ:d6)5: 4
2.47(3H,’s), 3.89(3H, s), 6.92(1H, d, J=9.0Hz), 7.16(1H, s), 7.26(1H, d,
J28BHz )R tMEIPNS6ELH, m), 7.74-7.77(1H, m), 8.17(1H, d, J=2.7Hz),

B0t J5p 212 13 01 ) ELMSmIZ 0N, [0460] (efergnce

Exam e xycarbonylanino’
3apyridlyl):1-(§; methoxys3)pyriclyd): Lid-pyrazale-gicarboxylic acieh[Q461]¢ 0 -

[Chemical Formula 77] H
7.63(1H, m), 7.79(1H, s), 8.19(1H, d, J=2.7Hz), 8.78(1lH,
s) .
EI-MSm/z: 330 (M").
[0437]
4) Title compound
The title compound (0.710 g, 68%) was obtained as a
solid by the same method as that in Reference Example 61-
(6), using 1l-(6-methoxy-3-pyridyl)-5-(thiazol-5-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.15 g) of the
above.
'H-NMR (400MHz, DMSO-dg¢)&: 3.94(3H, s), 7.00(1lH, d,
J=8.8Hz), 7.32(1H, s), 7.85(1H, dd, J=8.8, 2.7Hz), 8.12(1lH,
s), 8.31(1H, d, J=2.7Hz), 9.08(1lH, s), 13.10(1H, br).
EI-MSm/z: 302 (M) .
[0438]
[Reference Example 63] 1-(6-Methoxy-3-pyridyl)-5-
(thiazol-2-yl)-1H-pyrazole-3-carboxylic acid
[0439]

[Chemical Formula 74]
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NN OONiCO2H N MeO N 0462] 1)
5-(6-Carboxy-3-pyridyl)-1-(6-methoxy-3-pyridyl)-1H- 251
pyrazole-3-carboxylic acid ethyl ester
5-(6-Carboxy-3-pyridyl)-1-(6-methoxy-3-pyridyl)-1H pyrazole-3-carboxylic
acid ethyl ester (3.86 g, quantitative) was obtained as an amorphous
material by the same method as that in Reference Example 42-(1), using 1-
(6-metho pyridyl)-5-(6-methyl-3-pyridyl)-1H-pyrazole-3- carboxylic acid
ethyl estéyg\;% g) of Reference Example 65-(4) and selenium dioxide (4.53
Q). 1H-NMRZJIB?M:‘:Z, DMSO-d6)5: 1.34(3H, t, J=7.1Hz), 3.90(3H, s),
4.36(2H, q, J=71Hz)};696(1H, d, J=8.8Hz), 7.36- 7.40(1H, m), 7.79-7.87(2H,
m), 8.0ﬁ:§d, =8.1Hz), 8.22(1H, d, J=2.7Hz), 8.65(1H, m). EI-MSm/z:
368(M')| [OAL 3] 2) 5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6

m tgg Y=38xpyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-methoxy-
3-pyrid){l))-,;}l—bpyrazoIe-3-carboxylic acid ethyl ester (2.56 g, 57%) was

obtained as a solid by the same method as that
1) 4-(Thiazol-2-y1l)-2, 4-dioxobutanoic acid ethyl

ester

4- (Thiazol-2-yl)-2, 4-dioxobutanoic acid ethyl ester
(3.33 g, 74%) was obtained as a solid by the same method as
in Reference Example 62-(2), using 2-acetylthiazole (2.50
g), lithium bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 21.6 mL), and diethyl oxalate (5.34 mL)
under an argon atmosphere.
"H-NMR (400MHz, CDCl3)&: 1.39-1.43(3H, m), 4.38-4.43(2H, m),
7.41(1H, s), 7.77-7.78(1H, m), 8.08(1H, d, J=2.9Hz).
EI-MSm/z: 227 (M').

[0441]

2) 1-(6-Methoxy-3-pyridyl)-5-(thizol-2-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester

[0442]

1-(6-Methoxy-3-pyridyl)-5-(thiazol-2-yl)-1H-pyrazole-
3-carboxylic acid ethyl ester (1.22 g, 25%) was obtained as
a solid by the same method as that in Reference Example 61-
(5), using 4-(thiazol-2-yl)-2, 4-dioxobutanoic acid ethyl
ester (3.32 g) of the above and 5-hydrazino-2-

methoxypyridine (2.24) of Reference Example 2 under an
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in Reference Example 42-(2), using 5-(6-carboxy 3-pyridyl)-
1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (3.84 g) of
the above, diphenylphosphorylazide (2.42 mL) and tert-butanol (2.15 mL).
1H-NMR(400MHz, CDC13)5: 1.41-1.45(3H, m), 1.52(9H, s), 3.95(3H, s),
4.43-4.49(2H, m), 6.75-6.78(1H, m), 7.05(1H, s), 7.37-7.46(2H, m), 7.58(1H,
dd, J=8.8, 2.7Hz), 7.95(1H, 252 d, J=8.8Hz), 8.10(1H, d, J=2.2HZ),
8a318<j§n19a(€1'55 L ELMSm/z: 439(M*). [0464] 3) Title compound The title
compound (1.75 g, 73%) was obtained as a solid by the same method as
thatimRefsrence Example 8; Method B4@#)3using) , 3.99(3H, s),
5-(6-tert-butoxycarbonylamino-3-

pfmé;?lj-”i-&Q%ho%-e-ﬁyﬁ&;}lﬁ% Prazbié-Featboryfic  adidEthyr édtét ™

(Z:P5 9) oftherabgye. TH-NMRA0OMHZ; IMSO-06)5, 1.479kh s), 389(3H,
s), 6.92(1H, d, J=8.8Hz), 7.12(1H, s). 7.59(1H, dd, J=8.8, 2.4Hz),
7073-7878( H, ), B.16=8 18[2H,-m), 9.95(1H, s), 13.01(1H, br). EI-MSm/z:

4 AEM&?S [é)z465 [fﬁgg nce Example 67] 1_—(6-!\/_IethoxypyridazinTS-yI)-S
(6-me yiq -pyndgy)- l—é%yrazole-B-carboxyllc acid [0466] [Chemical Formula
78] N, €0Q2H41N

3) Title compound

The title compound (0.951 g, 86%) was obtained as a
solid by the same method as that in Reference Example 61-
(6), using 1l-(6-methoxy-3-pyridyl)-5-(thiazol-2-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester (1.21 g) of the
above.
"H-NMR (400MHz, DMSO-ds)&: 3.94(3H, s), 7.00(1H, dd, J=8.8,
0.5Hz), 7.39(1H, s), 7.84-7.93(3H, m), 8.36(1H, dd, J=2.7,
0.5Hz), 13.21(1H, br).
FAB-MSm/z: 303 (M+H)".

[0444]

[Reference Example 64] 1-(6-Methoxy-3-pyridyl)-5-
(thaizol-4-yl)-1H-pyrazole-3-carboxylic acid

[0445]

[Chemical Formula 75]

243



N MeO N 0467] 1) 4-(6-Methyl-3-pyridyl)-2, 4-dioxobutanoic acid methyl
ester 253 4-(6-Methyl-3-pyridyl)-2, 4-dioxobutanoic acid methyl ester (5.63 g,
57%) was obtained as a solid by the same method as that in Reference
Example 8-(3), using 1-(6- methyl-3-pyridyl)-1-ethanone (6.00 g) of
Reference Example 65-(2), lithium bis(trimethylsilyl)amide (a 1.0 M solution
in tetrahydrofuran, 48.8 mL) and dimethyl oxalate (10.5 g).

1H-NMR{4Q %YIHZ CDC13)5: 2.66(3H, s), 3.96(3H, s), 7.05(1H, s), 7.31(1H,
d, J=8.3Hz), 8.15-8.17(1H, m), 9.08(1H, d, J=2.2Hz). EI-MSm/z: 221(M").

[0468] 2) 1«@G-Thlaros3spyridaziryl 5-(6-methyl-3-pyridyl)
1H-pyrazole-3-carbox I|c acid methyl ester ,
16 COr R g SARB YIF Gy S0l Bedibbuic

acighmethy ester(4.82 §,8%) yas: obtained as-a solid bythe same myethod
as that in Reference Example 4, Method B-(3), using

4B mietlky|:3-pytidyl) 2, - dioxebutan oicatiidmethylestery( 562 g) of the
above and 3- oro- 6 h draz o@/rld |ne f—?’? 1H-NMR OOlgljg
CDCTASS. 2 GO o) 40K W7 077 OB ) 7 241, o 2o T,
7#&%7ﬁﬁﬂﬁhbﬁnhdaéﬁXihbﬁ@ké,9éhd.eh€)diﬁﬁﬁka HdsJ=9:0: d:063),
8.44-8.45(1H, m).
with chloroform. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(chloroform-methanol), to obtain (4-thiazolyl)methanol
(21.8 g, 68%) as an oily product.
'H-NMR (400MHz, CDCls)&: 3.41(1H, s), 4.83(2H, m), 7.27-
7.28(1H, m), 8.81(1H, m).
FAB-MSm/z: 116 (M+H)" .
[0447]
2) 4-Formylthaizole
Under an argon atmosphere, to a solution of (4-
thiazolyl)methanol (21.8 g) of the above in dichloromethane
(218 mL), manganese (IV) oxide (active, 247 g) was added at
0°C, and the resultant mixture was stirred for 21 hours.
The insoluble in the reaction solution was separated by
filtration, and the solvent of the obtained filtrate was
evaporated under reduced pressure, to obtain 4-
formylthiazole (6.91 g, 32%) as a solid.

'H-NMR (400MHz, CDCl3)&: 8.27(1H, d, J=2.0Hz), 8.93(1H, d,
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FAB-MSm/z: 330(M+H)". [0469] 3) Title compound Under an argon
atmosphere, to a suspension of 1-(6- 254
chloro-3-pyridazinyl)-5-(6-methyl-3-pyridyl)-1H-pyrazole-3- carboxylic acid
methyl ester (4.81 g) of the above in methanol (96 mL), sodium methoxide
(2.36 g) was added at room temperature, and the resultant mixture was
heated to reflux for 100 minutes. After air cooling, water (96 mL) was added
to;the bgngtionl%qu;jqulﬂélng)the mixture was stirred for 30 minutes. An
aqueous 1 M hydrochloric acid solution (29.2 mL) was added to the reaction
sohmiensand: the precigitated solid was filtered, to obtain the title compound
(4.40 g, 97%). 1H-NMR(400MHz, DMSO-d6)5: 2.49(3H, s), 4.03(3H, s),
7.18(1H,%)? 7126(1H, d, J=7.8Hz), 7.51(1H, d, J=9.3Hz), 7.60-7.62(1H, m),

8.05(1I—5)d,1\1:&}Sb|};),a§.§g§,yylegyangil.ZZ(lH, br). FAB-MSm/z: 312(M+H)'".
[0470] [Reference Example 68] 5-(6-tert-Butoxycarbonylamino
3-pyridyirde(s-arethogypy ridaxise3:=yl-1 H-pyrazoiér8-icarbokylic-acid [0471]

[%2?:% %Ihﬁog%%g 7?4.%'0“'(_9) HOJQ the above in tetrahydrofuran
(138 mL), magnesium methyl bromide (a 0.89 M solution in
tetrahydrofuran, 72.0 mL) was added dropwise for 30 minutes
under cooling to -78°C, and the resultant mixture was
stirred for 30 minutes, and then stirred for 150 minutes at
0°C. Water was added to the reaction solution, and the
insoluble matter in the reaction solution was separated by
filtration using Celite. Water and chloroform were added
to the obtained filtrate, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-methanol),
to obtain 1-(4-thiazolyl)ethanol (7.46 g, 95%) as an oily
product.

'H-NMR (400MHz, CDCl3)&: 1.60-1.61(3H, m), 2.73(1lH, s),
5.06-5.10(1H, m), 7.22-7.23(1H, m), 8.80(1H, d, J=2.0Hz).
FAB-MSm/z: 130 (M+H)".

[0449]

4) 4-Acetylthiazole

Under an argon atmosphere, to a solution of 1-(4-

thiazolyl)ethanol (7.45 g) of the above in dichloromethane
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NiCO2H N MeO N 0472] 255 1)
1-(6-Methoxy-3-pyridazinyl)-5-(6-methyl-3-pyridyl)- 1H-pyrazole-3-carboxylic
acid methyl ester Under an argon atmosphere, to a mixed suspension of 1-
(6-methoxy-3-pyridazinyl)-5-(6-methyl-3-pyridyl)-1H- pyrazole-3-carboxylic
acid (3.11 g) of Reference Example 67 in methanol (31 mL) and
dichloromethane (62 mL), (trimethylsilyl)diazomethane (a 2.0 M solution in

hexage, 120 ml) was added at ¢ and the resultgat '}“@fr%{"sasa&&@&danr
90 minutes, and then stirred for 22 hours at room temperature. A residue
obtainesnby ewaporating-thet solvent of the seactionrsdlufion underuresduced

pressure was purified by silica gel column chromatography (chloroform-
aCBfong) >t Bbtin 12(6-fiethGRy- 3 Biridazinyly Bi(gies separated by

methyl-30ysidyls1H-prazoler3Larbexylic.acidynethvl e $er {3300 was
guantitative) as a solid. 1H-NMR(400MHz, CDC13)5: 2.59(3H, s), 4.00(3H,
SEARLRR(3H e &) UnOB(1He ) CRA4PZ 23 (2B em) £2.68( 1R dd$ 3=7.9, 2.3Hz),

7.96-7.98(1H, m). 8.41(1H, dd, J=2.3, 0.6Hz). FAB-MSm/z: 326(M+H).
(G741 3) (S ekt 3 ot 1 (6 el G

pyuickazinyd)s bi=pyrazote-3-earhoxylic acjd methyl.estes . 22 (11, m),
5-(6-Carboxy-3-pyridyl)-1-(6-methoxy-3-pyridazinyl)-
1R-ByreiZole Blearboxylic acid methyl ester (2.72 g, 76%)

ESI-MSm/z: 128 (M+H)".

[0450]

5) 4-(Thiazol-4-yl)-2, 4-dioxobutanoic acid ethyl
ester

Under an argon atmosphere, diethyl oxalate (7.37 mL)
was added to a solution of sodium ethoxide (3.69 g) in
ethanol (35 mL) at room temperature, and the resultant
mixture was stirred for 10 minutes. A solution of 4-
acetylthiazole (3.45 g) of the above in ethanol (35 mL) was
added to the reaction solution, and the mixture was stirred
for 3 hours. Water and diethyl ether were added to the
reaction solution, and the mixture was partitioned. A
saturated aqueous ammonium chloride solution was added to
the aqueous layer, which was then extracted with chloroform.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated
under reduced pressure, and 4-(thiazol-4-yl)-2, 4-
dioxobutanoic acid ethyl ester (5.27 g, 85%) was obtained

as a solid.
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was obtained as a solid by the same method as that in Reference Example
42-(1), using 1-(6-methoxy-3-
pyridazinyl)-5-(6-methyl-3-pyridyl)-1H-pyrazole-3 256 carboxylic acid methyl
ester (3.27 g) of the above and selenium dioxide (4.46 g). 1H-NMR(400MHz,
DMSO0-d6)5: 3.90(3H, s), 4.02(3H, s), 7.43(1H, s), 7.54(1H, d, J=9.3Hz),
7.93-7.96(1H, m), 8.03- 8.05(1H, m), 8.13(1H, d, J=9.3Hz), 8.70(1H, d,

Jﬁ@-%g 1 JRa(1ihr3); HAB- Msm/%3§56@\"+'5'l7 9448 9.40 21, q,

5-(6-tert- utoxycarbonylamlno -3-pyridyl)-1-(

methoRy-3-pyridazingh-1H- )p,yrazdlé-fﬁ%caﬂtmxy,llcrraold gnethyliesten ,
5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-methoxy-
3lﬁyrﬁfa@iﬁyl)-}iﬁ-pyrazole-s-carboxylic acid methyl ester (1.75 g, 54%) was
obtaiped as.an amaerphous material by the same method as that in
Reference Example 42-(2), using 5-
(6-carboxy-3Lpyridyl)-1-(6-methoxypyridazin-3-yl)-1H- pyrazole-3-carboxylic

o erihutanbl (40T THEKMS(OONHG, COCTIE TS50, 5)

SENU3EL 83-4-1243H0:8)1 T04(A M Y- 1A (2 8- J=9.3Hz), 7.61-7. 64(1H,
m), 7.92-7.99(3H, m), 8.27(1H, d, J=2.2Hz). EI-MSm/z: 426(M"). [0475] 4)
5-(6-tert-BlRoXscarporyRmrinei S pytidynfiggazol-4-yl) ~1H-pyrazole-

3-carboxylic acid ethyl ester (5.89 g, 77%) was obtained as
a solid by the same method as that in Reference Example 61-
(5), using 4-(thiazol-4-yl)-2, 4-dioxobutanoic acid ethyl
ester (5.26 g) of the above and 5-hydrazino-2-
methoxypyridine (3.22 g) of Reference Example 2 under an
argon atmosphere.
"H-NMR (400MHz, CDCls)&: 1.41-1.44(3H, m), 3.98(3H, s),
4.43-4.48(2H, m), 6.82(1H, d, J=8.8Hz), 7.15(1H, d,
J=2.0Hz), 7.31(1H, s), 7.69(1H, dd, J=8.8, 2.7Hz), 8.18(1lH
d, J=2.7Hz), 8.79(1H, d, J=2.0Hz).
EI-MSm/z: 330 (M").

[0452]

7) Title compound

The title compound (5.16 g, 96%) was obtained as a
solid by the same method as that in Reference Example 61-
(6), using 1l-(6-methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester (5.88) of the above.
"H-NMR (400MHz, DMSO-de)&: 3.91(3H, s), 6.94(1H, d,

J=8.8Hz), 7.27(1H, s), 7.79(1H, dd, J=8.8, 2.7Hz), 7.85(1lH
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methoxy-3-pyridazinyl)-1H-pyrazole-3-carboxylic acid The title compound
(1.32 g, 79%) was obtained as a 257 solid by the same method as that in
Reference Example 4, Method B-(4), using 5-(6-tert-butoxycarbonylamino-3-
pyridyl)-1-(6-methoxy-3-pyridazinyl)-1H-pyrazole-3- carboxylic acid methyl
ester (1.74 g) of the above. 1H-NMR(400MHz, DMSO-d6)5: 1.48(9H, s),
4.04(3H, s), 7.16(1H, s), 7.50(1H, d, J=9.3Hz), 7.64-7.66(1H, m), 7.77-
[P ) BOUAH =B R 288 24041 990Uy E3 12411
br) FAB-MSm/Z 413(M+H)". [0476] [Reference Exampe

SE1H4tmitdaz obd2yl)-1-(6 methoxy-3- pyrldyl) 1H-pyrazole-3- carboxyllc acid
[0477] [Chemical Formula 80] "N HN N/ CO2H N MeO N [0478] 1)

4-(1- Tnb%ﬁ%}l]methyl 1H-imidazol-4-yl)-2, 4 dloxobutan0|c acid ethyl ester
4-(1-Triphepylragthy|-1isimpidazek 4-yh -2, d-dioxehytanoic acid gthyk ester
(3.26 g, quantitative) was obtained as an oily product by the same method
asghavin Referantel Examhple 82(3) 1 asihgc4-aeenytditfipheagimethyl-

[0454]

[Chemical Formula 76]

_N
«
~ Co.H
/ 9
\N\N
|
MeO N
[0455]

1) 6-Methylpyridine-3-carboxylic acid N-methoxy-N-
methylamide

6-Methylpyridine-3-carboxylic acid N-methoxy-N-
methylamide (17.5 g, 67%) was obtained as an oily product
by the same method as that in Reference Example 31-(1),
using 6-methylnicotinic acid (20.0 g) and N, O-
dimethylhydroxylamine hydrochloride (14.2 q).
'H-NMR (400MHz, CDCls)&: 2.60(3H, s), 3.38(3H, s), 3.56(3H,
s), 7.21(1H, d, J=8.1Hz), 7.93-7.95(1H, m), 8.86(1H, d,
J=2.0Hz) .
EI-MSm/z: 180 (M') .

[0456]

2) 1-(6-Methyl-3-pyridyl)-1l-ethanone
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1H-imidazole (N. Matsunaga, et al., Bioorg. Med. Chem., 258 2004, 12, 2251,
2.48 @), lithium bis(trimethylsilyl)amide (a 1.0 M solution in tetrahydrofuran,
7.74 mL) and diethyl oxalate (1.91 mL). 1H-NMR(400MHz, CDC13)5:
1.36-1.40(3H, m), 4.34-4.39(2H, m), 6.92(1H, m), 7.11-7.17(6H, m),
7.26-7.39(9H, m), 7.51(1H, m), 7.70(1H, m). [0479] 2)
5-(1H-Imidazol-4-yl)-1-(6-methoxy-3-pyridyl)-1H- pyrazole-3-carboxylic acid

ethyl ester A splufion of 4-(1-riphenyimethyk-Akimidazol 42,
4-dioxobut(anoic ac?((tj1 ethi%%stgg}g).% g) of the aboi% and4g' ) was
Setychrazind-2smethoxypyridingl(0:979 ) ofR eference tEhxampte 2laethanol

(65 mL) was heated to reflux for 49 hours. After air cooling, water and

chior6iohfets dtfaed o fife redctidPsSIutioh ¥ha¥hé Mixture was
pagitionesh i'EhQ@IQaNLQHQY%WMQy%ﬁBB@r&“ﬁ.%oﬁivnb@@@-
After separation by filtration, a residue obtained by evaporating the solvent
uaber eeduckdnpressuke Wasipurified -y stficagel tcommprchioatategrapie -,
(r1 Qr% m-acetone), to obtain
1-(6-methoxy-3-pyridyl)-5-(1-triphenylmethyl-IH-
imidazol-d-yhriH-pyrazale-8-carbexylisiacig) gthyl. estesn(0.865 g) assan
amorphous material. Further, from a different elution fraction,

5/(1H initazZd)-4-y)-11(62 méthidxy-SdyridyD 4 Hpyrazolé=3-cafBoxylic acid

ethyl _estey £Q.3p;6q}4\4vg§+qbtained as an oily product. Under an argon
atmosphere, trifluoroacetic acid (8.5 mL) was added to a solution of

1-(6-methoxy-B3-pyridyl)-5-

3) 4-(6-Methyl-3-pyridyl) -2, 4-dioxobutanoic acid
ethyl ester

4-(6-Methyl-3-pyridyl) -2, 4-dioxobutanoic acid ethyl
ester (5.08 g, 47%) was obtained as a solid by the same
method as that in Reference Example 8-(3), using 1-(6-
methyl-3-pyridyl)-1l-ethanone (6.29 g) of the above, lithium
bis(trimethylsilyl)amide (a 1.0 M solution in
tetrahydrofuran, 51.2 mL) and diethyl oxalate (12.6 mL).
'H-NMR (400MHz, CDCl3)&: 1.39-1.42(3H, m), 2.65(3H, s),
4.37-4.42(2H, m), 7.03(1H, s), 7.30(1H, d, J=8.3Hz), 8.13-
8.16(1H, m), 9.07(1H, d, J=2.2Hz).
EI-MSm/z: 235(M").

[0458]

4) 1-(6-Methoxy-3-pyridyl)-5-(6-methyl-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester

Under an argon atmosphere, a solution of 4-(6-methyl-

3-pyridyl) -2, 4-dioxobutanoic acid ethyl ester (5.06 g) of
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259 (1-triphenylmethyl-1H-imidazol-4-yl)-1H-pyrazole-3- carboxylic acid ethyl
ester (0.860 g) in dichloromethane (17 mL) at room temperature, and the
resultant mixture was stirred for 3.5 hours. A saturated aqueous solution of
sodium hydrogen carbonate and chloroform were added to the reaction
solution, and the mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration, a residue obtained

by evapstaing,hesatventunder rechced prassute s Ryies B sifoa ge

column chromatography (chloroform-acetone), to obtain
SR+ imidaz of-4aylp-le(62methexy-3apyridyl ) 1 HeIpyrazelerd-casbioxyic acid
ethyl ester (O 385 g) as a solid. Th ortion obtained above was combined to

yieid 551 H-Oimid dzBrAYhE B 6 AN EtHOI 3 Pyfriyh- FiG 5y raZoteSalEarBB lic

agichethyl gsterd0.452-9, 19%)was obtaingd; LH-NM R&ﬂQQM!‘é%t%@Céo?ﬁ
1.39-1.43(3H, m), 3.97(3H, s), 4.41-4.46(2H, m), 6.72(1H, d, J=1.0Hz),

6@]?(1% df 03=8.8HK) 17 20( 1M 83,17 658¢Lidod ljﬁm,olaz)mmg(% s i um

27Hz 1H d, J=2. MSm/z 313 [0480Q] 3) Title
cor\ﬁ u%edn‘l'%e]i%le é%r%p%ﬁ% #ﬁ@ogoégo/‘ﬁeﬁgs ) alne agg “solid by the
sag@:mho@@ﬁuth@bm Reference Example 4y Method Bt(4)ndsing The
5-(1H-imidazol-4-yl)-1-(6-methoxy-3- pyridyl)-1H-pyrazole-3-carboxylic acid
eﬂﬁﬂ%ﬁ&éf&ﬁ?&? gﬁ@f@ﬁ?&ﬁbﬁé&ge@nhydrous sodium sulfate.

After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-acetone),
to obtain 1-(6-methoxy-3-pyridyl)-5-(6-methyl-3-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester (4.68 g, 64%) as
an oily product.
'H-NMR (400MHz, CDCls;)&: 1.41-1.44(3H, m), 2.57(3H, s),
3.94(3H, s), 4.43-4.49(2H, m), 6.77(1H, d, J=8.8Hz),
7.08(1H, s), 7.13(1H, d, J=8.1Hz), 7.39(1H, dd, J=8.1,
2.2Hz), 7.59(1H, dd, J=8.8, 2.7Hz), 8.08(1H, d, J=2.7Hz),
8.41(1H, d, J=2.2Hz).
EI-MSm/z: 338 (M').

[0459]

5) Title compound

To a mixed solution of 1-(6-methoxy-3-pyridyl)-5-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
(1.10 g) of the above in tetrahydrofuran (22 mL) and
methanol (22 mL), an aqueous 1 M sodium hydroxide solution

(8.13 mL) was added at room temperature, and the resultant
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1H-NMR(400MHz, DMSO-d6)5: 3.90(3H, s), 6.76(1H, s), 6.83- 6.89(2H, m),
7.64(1H, m), 7.74(1H, dd, J=8.8, 2.9Hz), 8.21- 8.22(1H, m), 12.50(1H, br).
EI-MSm/z: 285(M*). [0481] [Reference Example 70]
1-(6-Methoxy-3-pyridyl)-5-(1H pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid
[0482] [Chemical Formula 81] NHN/C OZH N, N017-1 MeO N [0483] 1)
1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid ethyl ester Under an argon

afmosphere, 10 a.salption of 1H-,pwrazole-4- Caf?f?éy'ﬁ%g‘é@l%ﬁbyé‘éﬁ% ¥
Holzer, et al., J. Heterocyclic Chem., 1993, 30, 865; 9.62 g) and

tN@thylaﬁmnea(BﬁTé mDyindd N Fdj nwthylﬁmmamlde Y96 yalr), ciiphenylmethy|
bromide (22.2 8g) was added at room temperature, and the resultant mixture

WSSl o3 HodlHs) Wik BhoPethy FALEHHEE Wate Sdded 855 feactith

seldion; grddbe pixtire wasparijtianedfhe organic, layer was drigd pvef -
anhydrous sodium sulfate. After separation by filtration, the solvent was

ewag@nugawnﬁ@hgsxwer anhydrous sodium sulfate. After

separation by filtration, the solvent was evaporated under
reduced pressure, and the solid generated by adding diethyl
ether to a residue thus obtained was filtered, to obtain
the title compound (0.873 g, 86%) as a solid.
"H-NMR (400MHz, DMSO-d¢)&: 2.47(3H, s), 3.89(3H, s),
6.92(1H, d, J=9.0Hz), 7.16(1H, s), 7.26(1H, d, J=8.3Hz),
7.53-7.56(1H, m), 7.74-7.77(1H, m), 8.17(1H, d, J=2.7Hz),
8.40(1H, d, J=2.2Hz), 13.05(1H, br).
EI-MSm/z: 310 (M) .

[0460]

[Reference Example 66] 5-(6-tert-Butoxycarbonylamino-
3-pyridyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid

[0461]

[Chemical Formula 77]

[0462]

1) 5-(6-Carboxy-3-pyridyl)-1-(6-methoxy-3-pyridyl)-1H-
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reduced pressure, and the solid generated by adding diisopropyl ether to a
residue thus obtained was filtered, to obtain
1-triphenylmethyl-1H-pyrazole-4-carboxylic acid ethyl ester (16.1 g, 61%).
1H-NMR(400MHz, CDC13)5: 1.30-1.34(3H, m), 4.24-4.30(2H, m),
7.11-7.15(6H, m), 7.31-7.34(9H, m), 7.93(1H, s), 8.04(1H, S). EI-MSm/z:
382(M’). [0484] 2) 1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid To a

'Tiﬂg‘%%gﬂé“%n ot rpbenyimethyl-lkpyrazale 4-carboxylic acid ethyl ester

1 g) in tetrahydrofuran (161 mL) and methanol (161 mL), an aqueous 1
M sodium ( bydar@dageﬁﬂm@]sﬂ)ﬁm@ was-added:atréenytenmpenature; and
the resultant mixture was stirred for 3.5 hours. The reaction solution was

NBUTrATZed by addiRg Bh aGué6as 1™ Kydfodhicrid acitfsGiution (105 mL) to

thﬁ&@?&t'@{‘t selution, and the: pregipitated salid:was filtered. 40 9?‘%@5} % he
mixture (15.4 g) containing 1-triphenylmethyl-IH- pyrazole-4-carboxylic acid
niethyl esterad the rhaint comperients Toca Sahntiokeofithis(mixture {15.41g)

containing 1-triphen Im th raz -4- rbox li id_ methyl ester as
tk?e2 malrjﬁ]}?:oang)’ngﬁ’y tin &L )ghydr raﬁgg %?'(LT%O Iy&@ﬁlonﬂg %ﬁﬁzrr?
hydraxice menchydrate £2:12.g) #rwaten ELQ9) rrtLﬁ wag addeddropwisa at

room temperature, and the mixture was stirred for 2 hours at room
témpérdturedfeie Aolrs atl 60 &hd for 23h6rs at 90C. After air 262

cooling: e rRAGsonFRIYtian was peypralized by addingan - 3 o9
s), 4.36(2H, gq, J=7.1Hz), 6.95(1H, d, J=8.8Hz), 7.36-
7.40(1H, m), 7.79-7.87(2H, m), 8.03(1H, d, J=8.1Hz),
8.22(1H, d, J=2.7Hz), 8.65(1lH, m).

EI-MSm/z: 368 (M') .

[0463]

2) 5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester

5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1- (6-methoxy-
3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (2.56
g, 57%) was obtained as a solid by the same method as that
in Reference Example 42-(2), using 5-(6-carboxy 3-pyridyl)-

- (6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester (3.84 g) of the above, diphenylphosphorylazide (2.42
mL) and tert-butanol (2.15 mL).
"H-NMR (400MHz, CDCls)&: 1.41-1.45(3H, m), 1.52(9H, s),
3.95(3H, s), 4.43-4.49(2H, m), 6.75-6.78(1H, m), 7.05(1lH

s), 7.37-7.46(2H, m), 7.58(1H, dd, J=8.8, 2.7Hz), 7.95(1lH
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aqueous 1 M hydrochloric acid solution (50.5 mL) at 0OC, water and a mixed
solvent of chloroform-methanol (10: 1) were added, and the mixture was
partitioned. The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, the solvent was evaporated under reduced
pressure, and 1-triphenylmethyl-1H-pyrazole-4- carboxylic acid (14.3 g, 96%)
was obtained as a solid. 1H-NMR(400MHz, DMSO-d6)5: 7.05-7.08(6H, m),

7387419k, z_)m)8717f?&h'; & 8:9161H,:5), 12,54 (L, bry. ElMGm/z:
354(M"). T0485] 3) 1-Triphenylmethyi-1H-pyrazole-4-carboxylic acid N-

methggy-N-methylamide 1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid N-
methoxy-N-methylamide (14.4 g, 90%) was obtained as a solid by the same
method'd$ fdt in Reference Example 8-(1), using
1-triphegr)ylmgg])g-]d-&p@@%;geA-carboxylic acid (14.3 g) of the above and N,
O-dimethylhydroxylamine hydrochloride (4.33 g). 1H-NMR(400MHz,
CDC13¥5=3.29(3H, spr@262(8H, (S); 7913+ 7. 18t6Hv AP, FL28-¥1B3(9%k m),

7.97(1H, s), 8.11(1H, s). EI-MSm/z: 397(M"). [0486] 4
4§Kéelt§ll-]i3-?)]rip%'uheeny?r%ﬁé?hﬁ-el P[Z%/I‘gZSO%%a(t ln Re?ire)nce Example 4,
Arpeetyk|-triphenymethy-184-pyrazole-{@1: 6 gy 81 ¥h)owas obtaineg-as a solid
by the same method as that in 263 Reference Example 8-(2), using

1viphéRyImethyfime pirizore 2eaarbdxyic BB PNImEtHExy: NeAetRyIgHiBe
(%%fénethyl ester (2.55 g) of the above.

"H-NMR (400MHz, DMSO-d¢)&: 1.47(9H, s), 3.89(3H, s),
6.92(1H, d, J=8.8Hz), 7.12(1H, s), 7.59(1H, dd, J=8.8,
2.4Hz), 7.73-7.78(2H, m), 8.16-8.18(2H, m), 9.95(1H, s),
13.01(1H, br).
EI-MSm/z: 411 (M').

[0465]

[Reference Example 67] 1-(6-Methoxypyridazin-3-yl)-5-
(6-methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid

[0466]

[Chemical Formula 78]

[0467]
1) 4-(6-Methyl-3-pyridyl)-2, 4-dioxobutanoic acid

methyl ester
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of the above and methyllithium (a 0.98 M solution in diethyl ether, 38.8 mL).
1H-NMR(400MHz, CDC13)5: 2.40(3H, s), 7.11-7.15(6H, m), 7.29-7.35(9H,
m), 7.93(1H, d, J=0.7Hz), 8.04(1H, d, J=0.7Hz). EI-MSm/z: 352(M"). [0487]
5) 4-(1-Triphenylmethyl-1H-pyrazol-4-yl)-2, 4 dioxobutanoic acid ethyl ester
4-(1-Triphenylmethyl-1H-pyrazol-4-yl)-2, 4- dioxobutanoic acid ethyl ester
(6.03 g, 80%) was obtained as a solid by the same method as that in

Reference Exgmple, &-(2) g frasen L ughenyimelhy- 1t avazle (5,05

g) of the above, lithium bis{trimethylsilyl)amide (a 1.0 M solution in

tetrateydrofuran, d8.3 M) ard digthylioxalates (4.5domlg. bii-NMROMHz,
CDC13)5: 1.37-1.41(3H, m), 4.34-4.40(2H, m), 6.65(1H, m), 7.12-7.16(6H,
n%?%@ﬁ?%(@?ﬁﬁn)%%ﬁ? SRy AR S). E1MsmIZ #B2 (M) J0488]

6hd c(GMeihoxy-3pyirjdyl)-ax(dktpyeazod-4oyl) JHH pyrazole-3scabaxyligacid
ethyl ester A solution of 4-(1-triphenylmethyl-1H-pyrazol-4-yl)-2,
4&dioxabutahbid aeid ethyl estergBl02 g} of thembdee endl 2641 solution

s TP e G0 ol e B 2 o lery
obtained lay emaporatingithes: 2.66 (35, s), 3.96(3H, s), 7.05(1H,
s), 7.31(1H, d, J=8.3Hz), 8.15-8.17(1H, m), 9.08(1lH, d,
J=2.2Hz) .
EI-MSm/z: 221 (M").

[0468]

2) 1-(6-Chloro-3-pyridazinyl)-5-(6-methyl-3-pyridyl) -
lH-pyrazole-3-carboxylic acid methyl ester

1-(6-Chloro-3-pyridazinyl)-5-(6-methyl-3-pyridyl) -1H-
pyrazole-3-carboxylic acid methyl ester (4.82 g, 58%) was
obtained as a solid by the same method as that in Reference
Example 4, Method B-(3), using 4-(6-methyl-3-pyridyl)-2, 4-
dioxobutanoic acid methyl ester (5.62 g) of the above and
3-chloro-6-hydrazinopyridazine (3.67 qg).
"H-NMR (400MHz, CDCl3)&: 2.60(3H, s), 4.01(3H, m), 7.07-
7.08(1H, m), 7.21(1H, d, J=8.1Hz), 7.64-7.67(1H, m),
7.69(1H, dd, J=9.0, 1.0Hz), 8.19(1H, dd, J=9.0, 1.0Hz),
8.44-8.45(1H, m).
FAB-MSm/z: 330 (M+H)".

[0469]

3) Title compound

Under an argon atmosphere, to a suspension of 1-(6-
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solvent of the reaction solution under reduced pressure was purified by silica
gel column chromatography (chloroform- acetone), to obtain
1-(6-methoxy-3-pyridyl)-5-(1-
triphenylmethyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(2.24 g) as an amorphous material. Further, from a different elution fraction,
1-(6-methoxy-3- pyridyl)-5-(1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid
ethyl ester(1,17 ) was, obtaineq as,an ANerphgys material-Upder an argen

atmosphere, t0 a solution of 1-(6-

methoxy-3:pyridyl)-5- (ﬂetﬂghler‘ejskmethyd-’ﬂﬂpygaz«dm -yhe above in
1H- pgrazole -3- carboxylrc acid ethyl ester (2.2 ég) of the above in

dHISYLMEthan® (3% mLy CHifidBrosietivadia (82 L) Wad BRded it tod
terperaturg.and the resultant \mixtute, was-stirked for2 hpuits A saturated

agueous solution of sodium hydrogen carbonate and chloroform were

addédus thereabionmsoltion, anﬁffhermeétr;rre?walsilpertitrmfetr THdorganic
Iavyer adsd eg Ove anheydr%us sod mcsulfate éter separatron by frltratron
a'Tesidie obtained yevaporacfrng t%e Solvent ander reduced pressure was

putifieddy silica gel selume ehromategraphys (chleroform-acetene); ta oitain
1-(6-methoxy-3-pyridyl)-5- (1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid
efiBAester (0830°gyas afcamefsticus mateAal Tais Was ESmbinethwithn the

DQQ&“&QQE{%@Qﬁ%@Keggﬁgé-Qggn%qﬁ%gregyﬂngé%%§§n the tltle)

(1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (2.00 g, 2
wasmphtaimed 4.H-NMR(400MHz, CDC13)5: 1.40-1.44(3H, m), 3.98(3H, m),
442447ng m), 6.8 §1H d, J=8.8H7) 701(1H m),
'H-NMR (400MHZ, O0-de¢)d: 2.49(3H, s), 4.03(3H, s),

7.18(1H, s), 7.26(1H, d, J=7.8Hz), 7.51(1H, d, J=9.3Hz),
7.60-7.62(1H, m), 8.05(1H, d, J=9.3Hz), 8.42(1H, m),
13.22(1H, br).
FAB-MSm/z: 312 (M+H)".

[0470]

[Reference Example 68] 5-(6-tert-Butoxycarbonylamino-
3-pyridyl)-1-(6-methoxypyridazine-3-yl)-1H-pyrazole-3-
carboxylic acid

[0471]

[Chemical Formula 79]

255



7.42(2H, m), 7.62-7.65(1H, m), 8.21(1H, d, J=2.7Hz). EI-MSm/z: 313(M").
[0489] 7) Title compound The title compound (1.29 g, 71%) was obtained as
a solid by the same method as that in Reference Example 4, Method B-(4),
using 1-(6-methoxy-3-pyridyl)-5-(1H-pyrazol- 4-yl)-1H-pyrazole-3-carboxylic
acid ethyl ester (2.00 g) of the above. 1H-NMR(400MHz, DMSO-d6)5:
3.93(3H, s), 6.98(1H, d, J=8.8Hz), 7.04(1H, m), 7.53(2H, br), 7.80-7.83(1H,

m), 8.26(1H., d.J= 13. .n-_m/:_ Y. _[04 : _
[Refereﬁc:elﬂExiilesm%Igetg_%]gz ip%r%%%%%r&%x% aﬁd%g%%%h[ogéfg )
[CHepyoal Fedrania 82joHNZ2L CONH2d [0492]y 266 Cencentrated aqueous

ammonia (3 mL) and triethylamine (2 mL) were added to a solution of N-
benzyldXy/EaFbGRyIpiperitine 2 caboklic akid (o gji1suspension of 1-
hydroxybenzotriazale (1.6,9), JIr(3-dimethydaminapropyh3rathylcarbodiimide

hydrochloride (2.3 g) in dichloromethane (20 mL) at room temperature, and
they residtent ixeureonas istireed for (3 daysoWarér dadadiehloromethaie 67

wer .
f%e£g¥ﬁgkol (31 mL) and dichloromethane (62 mL),

(trimethylsilyl)diazomethane (a 2.0 M solution in hexane,
12.0 mL) was added at 0°C, and the resultant mixture was
stirred for 90 minutes, and then stirred for 22 hours at
room temperature. A residue obtained by evaporating the
solvent of the reaction solution under reduced pressure was
purified by silica gel column chromatography (chloroform-
acetone), to obtain 1-(6-methoxy-3-pyridazinyl)-5-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carboxylic acid methyl
ester (3.35 g, gquantitative) as a solid.
'H-NMR (400MHz, CDCls)&: 2.59(3H, s), 4.00(3H, s), 4.12(3H,
s), 7.08(1H, s), 7.14-7.21(2H, m), 7.63(1H, dd, J=7.9,
2.3Hz), 7.96-7.98(1H, m), 8.41(1H, dd, J=2.3, 0.6Hz).
FAB-MSm/z: 326 (M+H)".

[0473]

2) 5-(6-Carboxy-3-pyridyl)-1-(6-methoxy-3-
pyridazinyl) -1H-pyrazole-3-carboxylic acid methyl ester

5-(6-Carboxy-3-pyridyl) -1-(6-methoxy-3-pyridazinyl) -
lH-pyrazole-3-carboxylic acid methyl ester (2.72 g, 76%)
was obtained as a solid by the same method as that in
Reference Example 42- (1), using 1-(6-methoxy-3-

pyridazinyl) -5-(6-methyl-3-pyridyl)-1H-pyrazole-3-
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to the reaction solution, and the mixture was partitioned. The organic layer
was dried over anhydrous magnesium sulfate. After separation by filtration,
to a solution in methanol (30 mL) of a residue obtained by evaporating the
solvent under reduced pressure, 10% palladium-carbon (1 g, 50% wet) was
added, and the resultant mixture was stirred for 20 hours in the presence of
hydrogen. After separating the catalyst from the reaction solution by filtration,

the, Solvent;of the filtrate was evaporated ynder reducad, prassire, and the

titte compound (970 mg, quantitative) was obtained as a solid. ESI-MSm/z:
128(MhiJn4a3pfReterencedExample 72] (3S)-Piperidin-3-ylcarbamide acid
tert-butyl ester [0494 L;hemical Formula 83] 267 HO HN/) 0495] 1)
S8 A e S5 e barda B tort bty S PoBbeic

carbonatg (154 ) and di-tgrt- hutoxyliearbpnate (829 mg) were gelded tga
solution of (S)- (+)-1-benzyl-3-aminopiperidine dihydrochloride (1.0 g) in N,
Nedimaethylformantidé 10fmLYat 0€? adidzhe résuftdmt! mixturéwasstirred for

393;1.1'%1}%,,%(; §tirred for 19.5

FAB-MSm/z: 356 (M+H)".

[0474]

3) 5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridazinyl) -1H-pyrazole-3-carboxylic acid methyl
ester

5-(6-tert-Butoxycarbonylamino-3-pyridyl) -1- (6-methoxy-
3-pyridazinyl)-1H-pyrazole-3-carboxylic acid methyl ester
(1.75 g, 54%) was obtained as an amorphous material by the
same method as that in Reference Example 42-(2), using 5-
(6-carboxy-3-pyridyl)-1-(6-methoxypyridazin-3-yl)-1H-
pyrazole-3-carboxylic acid methyl ester (2.70 g) of the
above, diphenylphosphorylazide (1.80 mL) and tert-butanol
(1.60 mL) .

'H-NMR (400MHz, CDCls)&: 1.52(9H, s), 3.99(3H, s), 4.12(3H,
s), 7.04(1H, s), 7.14(1H, d, J=9.3Hz), 7.61-7.64(1H, m),
7.92-7.99(3H, m), 8.27(1H, d, J=2.2Hz).

EI-MSm/z: 426 (M") .

[0475]

4) 5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridazinyl) -1H-pyrazole-3-carboxylic acid

The title compound (1.32 g, 79%) was obtained as a
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hours at room temperature. Water and ethyl acetate were added to the
reaction solution, and the mixture was partitioned. The organic layer was
dried over anhydrous magnesium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and (3S)-1-
benzylpiperidin-3-ylcarbamide acid tert-butyl ester (1.0 g, 91%) was obtained
as a solid. 1H-NMR(400MHz, CDC13)5: 1.44(9H, s), 1.51-1.59(4H, m),
25420001, 10) AT, 3 TUH 1. 4, 99U, 0 7 300K ),
ESI-MSm/z: 291(M+H)'. [0496] 2) Title compound To a solution of
(@S)cfhetmer&ylpilperldnflragyléarb@cmlelet abid-texrt-baty @stars(iio g) of the
above in methanol (15 268 mL), 5% palladium-carbon (200 mg) was added,
aRdthEY rdsultaht mikidre'was stiretor 20°Hdars atrdont tefperature in

the, presence-obhydrogen. Fhegeaction; selutign was filiered,ysing Celite,
and the solvent of the filtrate was evaporated under reduced pressure, to

ojrﬂaiﬁMMél tiflEompdised €668 ‘mg, 986%8)Has a)solitl: OHH-NIMR{400MHz,

1.44(9 ;EZP -1.84( Sél ), %} ",
PGS L0 3 LT Lo mh RS b 20T ) 28
[Refesenee E%)amrgleo743<]m(GMeth’mys?»fpyrldazmyL)sii 24 (1H, m),
(thiazol-4-yl)-1H-pyrazole-3-carboxylic acid
9.94 (1H, "s), 13.12(1H, br).
FAB-MSm/z: 413 (M+H)".

[0476]

[Reference Example 69] 5-(lH-Imidazol-4-yl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid

[0477]

[Chemical Formula 80]

/<N
HN
—
-
/)—CO,H
~¢ "N
|
MeO N
[0478]

1) 4-(1-Triphenylmethyl-1H-imidazol-4-yl)-2, 4-
dioxobutanoic acid ethyl ester

4-(1-Triphenylmethyl-1H-imidazol-4-yl)-2, 4-
dioxobutanoic acid ethyl ester (3.26 g, gquantitative) was
obtained as an oily product by the same method as that in
Reference Example 8-(3), using 4-acetyl-l-triphenylmethyl-

l1H-imidazole (N. Matsunaga, et al., Bioorg. Med. Chem.,
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[0498] [Chemical Formula 84] S<\ N N CO02H N N MeO N [0499] 1)
4-(Thiazol-4-yl)-2, 4-dioxobutanoic acid methyl ester 4-(Thiazol-4-yl)-2,
4-dioxobutanoic acid methyl ester (3.67 g, 63%) was obtained as a solid by
the same method as that in Reference Example 4, Method B-(1), using 4
acetylthiazole (3.46 g) of Reference Example 64-(4), sodium 269 methoxide
(2.94 g) and dimethyl oxalate (6.43 g). 1H-NMR(400MHz, CDC13)5:

3UeH, 5), 7 4241H, §).14%3%%1H’1Pa?i%not@@u?%%'éh?lQf@ﬁ'ﬁé)nide

EI-MSm/z7213(M")." [0500] 2) Title compound Under an argon atmosphere,
a Guspensiors ol d«(thiazak 4eyl)2; Hydioxdbutanoit acid methyhester 316619)
of the above and 3-chloro-6-hydrazinopyridazine (2.48 g) in methanol (73
n3wWas hehted to Férlux for 1 hour, then acetic acid (4.91 mL) was added

thargineaad dhe mixiure: Was heatsr to wefitsafor 69, haurs, Aftes ajpgooling,
6.92(1H, m), 7.11-7.17(6H, m), 7.26-7.39(9H, m), 7.51(1H,
m), 7.70(1H, m).
[0479]
2) 5-(1lH-Imidazol-4-yl)-1-(6-methoxy-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester
A solution of 4-(l-triphenylmethyl-1H-imidazol-4-yl)-2,
4-dioxobutanoic acid ethyl ester (3.25 g) of the above and
5-hydrazino-2-methoxypyridine (0.979 g) of Reference
Example 2 in ethanol (65 mL) was heated to reflux for 49
hours. After air cooling, water and chloroform were added
to the reaction solution, and the mixture was partitioned.
The organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-acetone),
to obtain 1-(6-methoxy-3-pyridyl)-5-(l-triphenylmethyl-1H-
imidazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(0.865 g) as an amorphous material. Further, from a
different elution fraction, 5-(lH-imidazol-4-yl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester (0.367 g) was obtained as an oily product.
Under an argon atmosphere, trifluorocacetic acid (8.5

mL) was added to a solution of 1-(6-methoxy-3-pyridyl)-5-
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saturated sodium hydrogen carbonate and chloroform were added to the
reaction solution, and the mixture was partitioned. The organic layer was
dried over anhydrous sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure was purified by
silica gel column chromatography (chloroform-acetone), to obtain a mixture
(4.41 g) of 1-(6- chloro-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-

carhaxylic,acid methyl esteg and; 1-(6:methexy; 3 y_pyrazo1e-3-
pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carboxylic acid methyl ester. To a

suspensiphiof thisimixtture/of &56er (0.860 g) in dichloromethane
chloro-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid methyl
eégez, M{%%_Eg%é@éeﬁatu}!e), ar%/ t%le resultar)%lmixlture w%s

pyridazinyl) sr{thiazoldsyl)1H-pyrazele:3-cadoylicAcid smethyl gsterin
methanol (88 mL), sodium methoxide (2.78 g) 270 was added at room
ternperatube,carnd the mixire wWas hedtedh to refloxforgs enindtesiundeican

argon atmosphere. After air cogling, water %88 mL) was added, and the
T el ST ot 4 R e oo o BRrors A ous LR

hydepahieria agid-selution {545 plgdwas rgddedts theqteactiomselution, and
the mixture was stirred. The precipitated solid was filtered, and the title

CORPIUERS 1884 074%0) Was bbtdined . 1A-NMRA0OMAZ2DMS0d6)5:
4eQ74§EE§%’iE§ZEZe33£%M})t (480521, m). gﬂr%é@q‘%oe(%‘#a%urified
8.06-8.07(1H, m), 9.04(1H, m), 13.22(1H, br). EI-MSm/z: 303(M").” [0501]
by silica gel column chromatography (chloroform-acetone),
to obtain 5-(lH-imidazol-4-yl)-1-(6-methoxy-3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (0.385 g) as a solid.
The portion obtained above was combined to yield 5-(1H-
imidazol-4-yl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (0.752 g, 19%) was obtained.
'H-NMR (400MHz, CDCl3)&: 1.39-1.43(3H, m), 3.97(3H, s),
4.41-4.46(2H, m), 6.72(1H, d, J=1.0Hz), 6.81(1H, d,
J=8.8Hz), 7.20(1H, s), 7.63(1H, d, J=1.0Hz), 7.69(1H, dd,
J=8.8, 2.7Hz), 8.23(1H, d, J=2.7Hz).
EI-MSm/z: 313 (M").

[0480]

3) Title compound

The title compound (0.449 g, 66%) was obtained as a
solid by the same method as that in Reference Example 4,
Method B-(4), using 5-(lH-imidazol-4-yl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (0.742

g) of the above.
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[Reference Example 74] 1, 4-Oxazepane hydrochloride [0502] [Chemical
Formula 85] (1001 HC]HN 0 [0503] 1) 1, 4-Oxazepan-5-one Under ice
cooling, sodium azide (17.8 g) was added to a solution of
tetrahydro-4H-pyran-4-one (9.80 g) in concentrated hydrochloric acid (50
mL) over 40 minutes, and the resultant mixture was stirred for 30 minutes,
and then stirred for 16 hours at room temperature. Under ice cooling,
soglmicaibengle wasaylded o the sgaglion 277 solylon 6 adiust gty om 8
to 9, then chloroform was added, and the mixture was partitioned. The
ofgayrtic 2ayemwas/washed with safurated saling)|,ant-theh deediover 8.21-
anhydrous magnesium sulfate. After separation by filtration, the solvent was
e@a%@r%@tgd deerlr%dégé&Hpréé]éhre, and 1, 4-oxazepan-5-one (5.34 g,

44 A% was. opfaingd as a solid. 1H-NMR(300MHz, CDC13)5: 2.70-2.74(2H,
m), 3.32-3.37(2H, m), 3.75-3.83(4H, m), 6.31(1H, br s). FAB-MSm/z:
116(M+H)48]0504] 2) 1, 4-Oxazepane-4-carboxylic acid tert-butyl ester
Under an argon atmosphere and ice cooling, 1, 4 oxazepan-5- (3.0 )
o the AL EoEE SO S Dorbhe AT R ot G
tetrahydyofurany ) -1H-pyrazole-3-carboxylic acid

[0482]

[Chemical Formula 81]

N
HN
—
- CO.H
/ 2
S N~y
|
MeO N
[0483]

1) 1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid
ethyl ester

Under an argon atmosphere, to a solution of 1H-
pyrazole-4-carboxylic acid ethyl ester (W. Holzer, et al.,
J. Heterocyclic Chem., 1993, 30, 865; 9.62 g) and
triethylamine (9.57 mL) in N, N-dimethylformamide (96 mL),
triphenylmethyl bromide (22.2 g) was added at room
temperature, and the resultant mixture was stirred for 3
hours. Water and ethyl acetate were added to the reaction
solution, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After

separation by filtration, the solvent was evaporated under
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solution, 40 mL) over 30 minutes, and the resultant mixture was stirred for 30
minutes at room temperature. Further, the reaction solution was heated to
reflux for 2.5 hours. After air cooling, a 4 M hydrochloric acid-dioxane
solution (25 mL) and methanol (12 mL) were added to the reaction solution,
and the mixture was heated to reflux for 1 hour. After air cooling, an aqueous
1 M sodium hydroxide solution (80 mL) was added to the reaction solution, a

selution.of 8£ Lert-butoxydicarbonate (8. 849.g)ip tetrahydrafran (25 mL),

and methanol (20 mL) were added thereto at room temperature, and the
rrdxtwepmsﬂrredlfelrlfmmjrse Water andiehldsofornewere adtettorthe,
reaction solution, 272 and the mixture was partitioned. The organic layer was

Waheith shilrated SANME AR theh dnétrderantyttohe*¥dditinT Stffate.

Alter separation by diltration,s ggsidue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column chromatography

(hExaHe-(éthiacetatey; to dbtaln 10 4loxezePanend-catbdylic a6id2 tertbutyl
este r(26 %) s an ajly pro 1H- NM 400 z, CDC
e 6(0H. E3)9 (2|?| Oim X %%’%8(% m); gg "TT(4H, m%jSLI[(S%BS]

3),- Yitle compound To a solutlon of 1, 4- oxazepane 4 -carboxylic acid
tert-butyl ester (0.468 g) in dichloromethane (9.2 mL), a 4 M hydrochloric
abit-Hioxane soigtidh)(4.6 mL) was added at 0C, and the resultant mixture
was stlr(@g ggr 0.5 hour at room temperature. The solvent of the reaction
solution was

2) 1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid

To a mixed solution of l-triphenylmethyl-1H-pyrazole-
4-carboxylic acid ethyl ester (16.1 g) in tetrahydrofuran
(161 mL) and methanol (161 mL), an aqueous 1 M sodium
hydroxide solution (105 mL) was added at room temperature,
and the resultant mixture was stirred for 3.5 hours. The
reaction solution was neutralized by adding an aqueous 1 M
hydrochloric acid solution (105 mL) to the reaction
solution, and the precipitated solid was filtered, to
obtain a mixture (15.4 g) containing l-triphenylmethyl-1H-
pyrazole-4-carboxylic acid methyl ester as the main
component. To a solution of this mixture (15.4 q)
containing l-triphenylmethyl-1H-pyrazole-4-carboxylic acid
methyl ester as the main component in tetrahydrofuran (200
mL), a solution of lithium hydroxide monohydrate (2.12 q)
in water (100 mL) was added dropwise at room temperature,
and the mixture was stirred for 2 hours at room temperature,

for 2 hours at 60°C, and for 2 hours at 90°C. After air
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evaporated under reduced pressure, and the title compound (0.263 g, 82%)
was obtained as a solid. 1H-NMR(400MHz, CDC13)5: 2.22-2.33(2H, m),
3.27-3.43(4H, m), 3.82-3.90(2H, m), 3.92-4.01(2H, m), 9.89(1H, br).
ESI-MSm/z: 102(M+H)'. [0506] [Reference Example 75] [(1-Piperidin-2-
yl)cyclopropyl]carbamide acid tert-butyl ester [0507] [Chemical Formula 86]
273 Hrx7 0 N N)~0 HJ[0508] 1) 2-(1-Aminocyclopropyl)pyridine Under an

argon ajosphere, duaniug chlor 8‘&%%'“"@9&’9"5%%@1&%%’9%&"‘@? adgad fo a,

solution of 2-cyanopyridine (3.75 g) in tetrahydrofuran (200 mL) at room
t@mpetaislra ancdhthie resultant mixture was stitred O 07 MinUtess EBSE,

gé esium bromide (a 0.97 M solution in tetrahydrofuran, 86 m g was
atidkbd drdphise 18%75?% MMEES tothe Fehehion SOt AE Astm ¢ fhperhture,

apd.tbendhegmixtyee was stiked for 23 migyies. A beron trifluride-digthyl
ether complex (10.9 mL) was added to the reaction solution at room
téraperatuee, aiyd the mixture waslistirred sfot BEnnmnutest The rediction liquid

;’ﬁsifﬁa%”ég't”i'éﬁdby 20fiing an aquequs 1 M sodium hydroxide sqlution, and
reduced pressure, and l-triphenylmethyl-1H-pyrazole-4-
carboxylic acid (14.3 g, 96%) was obtained as a solid.
'H-NMR (400MHz, DMSO-dg¢)&: 7.05-7.08(6H, m), 7.38-7.41(9H,
m), 7.72(1H, s), 8.01(1H, s), 12.54(1H, br).
EI-MSm/z: 354 (M').

[0485]

3) 1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid N-
methoxy-N-methylamide

1-Triphenylmethyl-1H-pyrazole-4-carboxylic acid N-
methoxy-N-methylamide (14.4 g, 90%) was obtained as a solid
by the same method as that in Reference Example 8- (1),
using l-triphenylmethyl-1H-pyrazole-4-carboxylic acid (14.3
g) of the above and N, O-dimethylhydroxylamine
hydrochloride (4.33 g).
'"H-NMR (400MHz, CDCls)&: 3.29(3H, s), 3.62(3H, s), 7.13-
7.18(6H, m), 7.28-7.33(%9H, m), 7.97(1H, s), 8.11(1H, s).
EI-MSm/z: 397 (M') .

[0486]

4) 4-Acetyl-l-triphenylmethyl-1H-pyrazole

4-Acetyl-l-triphenylmethyl-1H-pyrazole (11.7 g, 91%)

was obtained as a solid by the same method as that in
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extracted with chloroform. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified by silica gel
column chromatography (chloroform-methanol), to obtain 2-(1-
aminocyclopropyl)pyridine (2.554 g, 53%) as an oily product. ESI-MSm/z:
135(M+H)'. [0509] 2) [(1-Pyridin-2-yl)cyclopropyl]carbamide acid tert- butyl

eRler 2/, 10 asolition %f—z%ﬁ%',arﬂié‘ﬁ’%c'(f’DE‘%%)?Mg’M% {313 _mg) of the

above and di-tert-butyldicarbonate ester (1.25 Q) in dichloromethane (50
mby)r triethylamminer(d0§ hild) was dadded at sagriteneperatare &nd the. 4 g)
resultant mixture was stirred for 3 days. A residue obtained by evaporating

tifd reBCti6R SoRv et WS plivifidd By Sificd Gef citirih thtsihatdraphy

(hexangsethyl acetatey, to qhtain [(1- pyridin-2-yl)cyclopropyl]carbamide acid
tert-butyl ester (563 mg, 63%) as a solid. ESI-MSm/z: 235(M+H)". [0510] 3)
Title WERPSURELA, suspensidn of {(-pyHdirs2-yl)eytloptepyléarbanide acid

te{'g-%@q 'egs#er%ﬁ? r)‘ng),ﬁ?y q}diug-alyzrgi'n (2’200 98,4 gticos[:\cid (2 mL)
and'ethano (& mLY Was stirred tor 2’ hours a fdom emperature’under a
hydrogarnatmosphere (6 atmosphere). The reaction mixture was filtered with
Celite, and then the solvent was evaporated under reduced pressure.
EI-MSm/z: 352 (M').
[0487]
5) 4-(1-Triphenylmethyl-1H-pyrazol-4-y1l)-2, 4-
dioxobutanoic acid ethyl ester
4-(1-Triphenylmethyl-1H-pyrazol-4-yl)-2, 4-
dioxobutanoic acid ethyl ester (6.03 g, 80%) was obtained
as a solid by the same method as that in Reference Example
8-(3), using 4-acetyl-l-triphenylmethyl-1H-pyrazole (5.85
g) of the above, lithium bis(trimethylsilyl)amide (a 1.0 M
solution in tetrahydrofuran, 18.3 mL) and diethyl oxalate
(4.51 mL) .
'H-NMR (400MHz, CDCl3)d: 1.37-1.41(3H, m), 4.34-4.40(2H, m),
6.65(1H, m), 7.12-7.16(6H, m), 7.31-7.36(9H, m), 8.02(1lH,
s), 8.12(1H, s).
EI-MSm/z: 452 (M") .
[0488]
6) 1-(6-Methoxy-3-pyridyl)-5-(lH-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid ethyl ester
A solution of 4-(l-triphenylmethyl-1H-pyrazol-4-yl)-2,

4-dioxobutanoic acid ethyl ester (6.02 g) of the above and
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To a residue thus formed, a saturated aqueous solution of sodium hydrogen
carbonate and a mixed solvent of chloroform-methanol (10: 1) were added,
and the mixture was partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, the solvent was evaporated
under reduced pressure, and the title compound (297 mg, quantitative) was
obtained as a solid. ESI-MSm/z: 241(M+H)'. 275 [0511] [Reference

Egéﬂyﬁ?gggé%ﬁ%ﬁﬁg@yk§gg§}§ﬁEﬁ®‘ﬁ§, of Reference Example

04
(6-methoxy-3-pyridyl)-1H-pyrazole-3-ca oxylicga)cid [0512] [Chemical
Formula 87hG11"01IN N COzkh Mee N §0613] t¥flux for 38 hours.

5-Benzyloxy-2-methylpyridine Benzyl bromide (10.9 mL) was added to a
solutioh 673 Rydox)B-neth§ipiridne Pic ) art potaddinn cdiBohafe

(38,0) i acetonitrile 200.mi)atroom femperaiire ang dbe resultant-mixiye
was stirred for 12 hours. Water and ethyl acetate were added to the reaction

solutiohi addtiies mixtere y7ds pattitivhech Theadmnietayef was driedover
o sodur sy, Ao sebraton by e, ayeshe oaned
triphenylmethyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic
acid ethyl ester (2.24 g) as an amorphous material.
Further, from a different elution fraction, 1-(6-methoxy-3-
pyridyl) -5-(1lH-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid
ethyl ester (1.17 g) was obtained as an amorphous material.
Under an argon atmosphere, to a solution of 1-(6-
methoxy-3-pyridyl) -5- (1l-triphenylmethyl-1H-pyrazol-4-y1l) -
lH-pyrazole-3-carboxylic acid ethyl ester (2.23 g) of the
above in dichloromethane (44 mL), trifluorocacetic acid (22
mL) was added at room temperature, and the resultant
mixture was stirred for 2 hours. A saturated agueous
solution of sodium hydrogen carbonate and chloroform were
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography
(chloroform-acetone), to obtain 1-(6-methoxy-3-pyridyl)-5-
(l1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester
(0.830 g) as an amorphous material. This was combined with

the portion obtained above, and 1-(6-methoxy-3-pyridyl)-5-
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pressure was purified by silica gel column chromatography (ethyl
acetate-hexane), to obtain 5-benzyloxy-2 methylpyridine (4.14 g, 23%) as an
oily product. 1H-NMR(400MHz, CDC13)5: 2.48(3H, s), 5.08(2H, s), 7.05(1H,
d, J=8.5Hz), 7.16(1H, dd, J=8.5, 2.9Hz), 7.31-7.43(5H, m), 8.26(1H, d,
J=2.9Hz). 276 EI-MS m/z : 199(M*) [0514] 2)
1-(5-Benzyloxy-2-pyridyl)ethanone To a solution of

5-Renzvioxy:gimethylpynaing. (2.13, 9) 18 _pyriding (§3 mLy), seleniym dioxide.

(9.20 g) was added at room temperature, and the resultant mixturé was
heatetay reflux fomed hdurs.iAkter. air cooling, water and chloroform were
added to the reaction solution, and the mixture was partitioned. The organic

layerwas ded Gvel Bnhydrous mdgresitnr Buiidie: Attet S&Faration by

filiration, the solvent was;eyanaorated unges redused Jpressure. 19 a solution
of a residue thus obtained, N, 0- dimethylhydroxylamine hydrochloride (2.22
9),-B-ethyl.348- dimethylanin Opiepyl)carbediimide hgdrottloride (4.37 g),

1-hydroxy. triazole (3.08 g) in N, N- dimethylformamide (95 mL),
?r?eﬂh@l%&r{r?iﬁé (gf:?ﬁn ) was added at room temperature, and the mixture

was stirreddaon 61 hours. Water and ethyl acetate were added to the reaction
solution, and the mixture was partitioned. The organic layer was dried over
anhydrdus $éditfn Seifats " After separation by filtration, a residue obtained

by evapprating the salysntHnder reduced pressuie wag putified .o
solid by the same method as that in Reference Example 4,
Method B-(4), using 1l-(6-methoxy-3-pyridyl)-5-(lH-pyrazol-
4-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (2.00 g) of
the above.

'"H-NMR (400MHz, DMSO-de)&: 3.93(3H, s), 6.98(lH, d,
J=8.8Hz), 7.04(1H, m), 7.53(2H, br), 7.80-7.83(1H, m),
8.26(1H, d, J=2.7Hz), 13.00(1H, br).
EI-MSm/z: 285 (M").

[0490]

[Reference Example 71] Piperidine-2-carboxylic acid
amide

[0491]

[Chemical Formula 82]

0

CONH,

[0492]
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by silica gel column chromatography (ethyl acetate-hexane), to obtain
5-benzyloxypyridine-2-carboxylic acid methoxymethylamide (3.75 g, 66%) as
an oily product. (FAB- MSm/z: 273 (M+H)+.) Undern an argon atmosphere
and cooling to 0C, 277 methyllithium (a 1.10 M solution in diethyl ether, 13.7
mL) was added dropwise to a solution of 5-benzyloxypyridine-2- carboxylic
acid methoxymethylamide (3.74 g) in tetrahydrofuran (75 mL), and the
resultant mixtiite was, stined for 40 minutes. Wates and ethylacetate were
added to the reaction solution, and the mixture was partitioned. The organic
layermvas deied cvdtanhydreus sodiumrsulfatel- After separation by filtration,
a residue obtained by_evaporating the solvent under reduced pressure was
pOffiéd L6y SiRE G Caldmint cittoRTatograpiy tethy Fadéthite-hexdnd), td -
ohtain Jz(3sbenayloxy-2-pyridyl)ethanone (1544 0y 4700 48120 Oy pregduet.
1H-NMR(400MHz, CDC13)5: 2.67(3H, s), 5.18(2H, s), 7.30- 7.45(6H, m),
8s03(1 H; a; J=Bi8 M2 Y8. B9t cdh 132,381 z) 2 EI-MB rifiz d 227 (MY 05153 18)
4-(5-Benzyloxy-2-pyridyl)-2, 4-dioxobutanoic acid ethyl ester Under an argon
Ml e T e o
1(5:herzylexy-23pyridy)ethanene th464)0f theakovesinethans! (khiad )
was added to a solution of sodium ethoxide (0.874 g) in ethanol (15 mL),
ahtl theMmB@GreWas stirredfor 7 haifs afoom fémperatufepartitioned.

The organic layer was dried over anhydrous magnesium

sulfate. After separation by filtration, to a solution in
methanol (30 mL) of a residue obtained by evaporating the
solvent under reduced pressure, 10% palladium-carbon (1 g,
50% wet) was added, and the resultant mixture was stirred
for 20 hours in the presence of hydrogen. After separating
the catalyst from the reaction solution by filtration, the
solvent of the filtrate was evaporated under reduced
pressure, and the title compound (970 mg, quantitative) was
obtained as a solid.
ESI-MSm/z: 128 (M').

[0493]

[Reference Example 72] (3S)-Piperidin-3-ylcarbamide
acid tert-butyl ester

[0494]

[Chemical Formula 83]
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and stirred for 1 hour at 60C. After air cooling, sodium ethoxide (0.874 g)
and diethyl oxalate (1.75 mL) were further added to the reaction solution,
and the mixture was stirred for 1 hour at 60C. After air cooling, water was
278 added to the reaction solution, and the mixture was washed with diethyl
ether. Subsequently, a saturated aqueous ammonium chloride solution and
chloroform were added to the aqueous layer, and the mixture was
partitioneg. The organic layer was dried over anhydrous sodium sulfate.
After separat fHtration, the solvent was evaporated under reduced

pres and 4-(5-benzyloxy-2-pyridyl)-2, 4- dioxobutanoic acid ethyl ester
(14838 g, 6%%) was obtained as a solid. 1H-NMR(400MHz, CDC13)5:
1.38\L.4Z(3H, m), 4.35-4.42(2H, m), 5.20(2H, s), 7.35-7.44(6H, m), 7.59(1H,
s), 8.14(1H, d, J=8.8Hz), 8.44(1H, d, J=2.7Hz). EI-MSm/z: 327(M"). [0516]
4) 5-(5-Benzyloxy-2-pyridyl)-1-(6-methoxy-3-pyridyl) 1H-pyrazole-3-carboxylic
acid ethyl ester To a solution of 4-(5-benzyloxy-2-pyridyl)-2, 4- dioxobutanoic
acid ethyl ester (1137%) of the Ribove and 5Y hyardAnd Eniethoxysyridine
(%.@gglg)e%ftlggference Example 2 in ethanol (27 mL), acetic acid (0.958 mL)
was added, and the resultant mixture was heated to reflux for 12 hours.

After aiPooeling,uensaturatethaquéous solutioriofigediant -hydrogen
carbonate and eth%I acetate were added to the reaction solution, and the

nﬁ%ﬁﬁé%ﬁigﬁgﬁﬁ ?&%_ﬁ%&? mg) were added to a solution of (S)-

(+)-1-benzyl-3-aminopiperidine dihydrochloride (1.0 g) in N,
N-dimethylformamide (10 mL) at 0°C, and the resultant
mixture was stirred for 30 minutes, and stirred for 19.5
hours at room temperature. Water and ethyl acetate were
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
magnesium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and (3S)-1-
benzylpiperidin-3-ylcarbamide acid tert-butyl ester (1.0 g,
91%) was obtained as a solid.
'H-NMR (400MHz, CDCls)&: 1.44(9H, s), 1.51-1.59(4H, m),
2.24-2.50(4H, m), 3.47(2H, s), 3.76(1lH, br), 4.99(1H, br),
7.30(5H, m).
ESI-MSm/z: 291 (M+H)".

[0496]

2) Title compound

To a solution of (3S)-l-benzylpiperidin-3-ylcarbamide

acid tert-butyl ester (1.0 g) of the above in methanol (15
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organic layer was dried over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent under reduced
pressure was purified 279 by silica gel column chromatography (ethyl
acetate-hexane), to obtain 5-(5-benzyloxy-2-pyridyl)-1-(6-methoxy-3-
pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (1.50 g, 83%) as a solid.
1H-NMR(400MHz, CDC13)5: 1.42(3H, t, J=7.1Hz), 3.95(3H, s), 4.45(2H, q,
TLL 35 SNt 8 0T, 58 47). ZA8042(0H, ) 7106, o
8.8, 2.7Hz), 8.10(1H, d, J= 27|§| 1H, d, J= 27Hz) FAB-MSm/z:
43&6\4}Hgnt[05ﬂ>?ﬁu5)eTmesc&mm®med |Iﬂo%0d|01rmbydm>ade £86b mL) was
added to a mixed solution of 5-(5- ben;gloxy 2-pyridyl)-1-(6-methoxy-3-

PPy TaZdle 3 Catox it Heid Btiyi Bster (L 49 G inethdndl (30
mig:and tetrahydrefuran (30 mb) ab reem; temperature..and the reswantne

mixture was stirred for 90 minutes. The solvent of the reaction solution was
eﬁée@med urfderaednced prdssunes andealvesidue thas ugistairied weals21n

solve water and ghl%ggprm AQ) g ous 1M h)ioérochlorlc acid solution

vveascé)a“ggél? the Tixtdre, W |ch was then partitioned. The organic

Iayemwa& sdued pver anhydsous sadiyon subfate. After-separatian by) filtration,
the solvent was evaporated under reduced pressure, and the title compound

(.27, 19196y Was 8bfalriddi-a®a)solid: 51 (1H, br), 3.06(1H, m),
3.57(1H, br), 4.83(1H, br).

ESI-MSm/z: 201 (M+H)".

[0497]

[Reference Example 73] 1-(6-Methoxy-3-pyridazinyl)-5-
(thiazol-4-yl)-1H-pyrazole-3-carboxylic acid

[0498]

[Chemical Formula 84]

S

Q|

N —
/»—CO,H

S N~y i

| N

MeO N
[0499]

1) 4-(Thiazol-4-y1l)-2, 4-dioxobutanoic acid methyl
ester

4-(Thiazol-4-yl)-2, 4-dioxobutanoic acid methyl ester
(3.67 g, 63%) was obtained as a solid by the same method as
that in Reference Example 4, Method B-(1), using 4-

acetylthiazole (3.46 g) of Reference Example 64-(4), sodium
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1H-NMR(400MHz, CDC13)5: 3.95(3H, s), 5.11(2H, s), 6.75- 6.78(1H, m),
7.22-7.41(8H, m), 7.66(1H, dd, J=8.8, 2.7Hz), 280 8.11(1H, dd, J=2.7,
0.7Hz), 8.30(1H, dd, J=2.7, 0.7Hz). EI-MSm/z: 402(M*). [0518] [Reference
Example 77] 1-(6-Methoxy-3-pyridazinyl)-5-
(1-methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid [0519] [Chemical
Formula 88] N-N CO2H N NI, N MeO N 0520] 1)

4:(A:Methyi-1H-pysazoli4-yhs2 A:diexohutangic, acid mefhyl gster
4-(1-Methyl-1H-pyrazol-4-yl)-2, 4-dioxobutanoic acid methyl ester (3.48 g,

69%) MR si0ained as@lsphd by.the (3amesinetiod aslthat in Referehcet,
Exam%g 4(; Method B-(1), using 1-(1-methyl-1H-pyrazol-4-yl)ethanone (3.00
fe

g¥ of Bhide Exairiple’81-(3) 4hd s9dfum methoxide (2.61 g).

i NMR (400Miz, PYISO-d6)5: 3.84(3H, s), 3.91(3H, s), 6.82(1H, 3),
8.14(1H, s), 8.66(1H, s). EI-MSm/z: 210(M*). [0521] 2)
1-(6-Chlér?8pyridazinyl)-5-(1-methyl-IH-pyrazol

2) Title compound

Under an argon atmosphere, a suspension of 4-(thiazol-
4-y1)-2, 4-dioxobutanoic acid methyl ester (3.66 g) of the
above and 3-chloro-6-hydrazinopyridazine (2.48 g) in
methanol (73 mL) was heated to reflux for 1 hour, then
acetic acid (4.91 mL) was added thereto, and the mixture
was heated to reflux for 69 hours. After air cooling,
saturated sodium hydrogen carbonate and chloroform were
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography
(chloroform-acetone), to obtain a mixture (4.41 g) of 1-(6-
chloro-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid methyl ester and 1-(6-methoxy-3-
pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carboxylic acid
methyl ester. To a suspension of this mixture of 1-(6-
chloro-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid methyl ester and 1-(6-methoxy-3-
pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-carboxylic acid

methyl ester in methanol (88 mL), sodium methoxide (2.78 qg)
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4-yl)-1H-pyrazole-3-carboxylic acid methyl ester Under an argon
atmosphere, a suspension of 4-(1- 281 methyl-1H-pyrazol-4-yl)-2,
4-dioxobutanoic acid methyl ester (3.46 g) of the above and 3-chloro-6-
hydrazinopyridazine (2.38 g) in methanol (69 mL) was heated to reflux for 1
hour. Acetic acid (4.71 mL) was added to the reaction solution, and the
mixture was heated to reflux for 64 hours. After air cooling, a saturated

agyeous jsalution of sodium hydrogen carbgnate.apd chlgroform were, oy

added to the reaction solution, and the mixture was partitioned. The organic
layer wels diedaves anhydroes sodiam sulfateg Avites isepapatior by filtfakan,
a residue obtained by evaporating the solvent under reduced pressure was

paified By dilica g&f EGRuntii EhPdrhatéaaphs® tenisritormSadetshey, S0 Bbtain

]%Q%QWQH}%%Qy@®a§EMQTeS at room temperature. An aqueous 1 M
5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid methyl ester
(4.301p,B2%) 8s @ solid sSPHUNNMR(400MHEz "CDGE3) 52 3384 3H, s§h8.99(3H,

7.03(1H, s), 7.64(1H, s), 7.68-7.70(1H 7.96(1H, s), 8.07- 8.10(1H,
i%g@ﬁﬁég é%éfédégf[géng ?1Wﬁ§%ukgOWas é%lf%%d. Thé (

n
m/z: ompound Under an‘argon

apnesphere: ted suspensianr of 1+(G=red, and the title compound
chloro-3-pyridazinyl)-5-(1-methyl-1H-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
aditl- fethyl ester (4729 PHRafietAanol (86 mL), sodium methoxide (2.18 g)

was gRlded AuRomiaperatyre. anghthe resyjtant mixture was heajgd to
7.49-7.52(1H, m), 7.97-8.00(1H, m), 8.06-8.07(1H, m),
9.04(1H, m), 13.22(1H, br).
EI-MSm/z: 303 (M) .
[0501]
[Reference Example 74] 1, 4-Oxazepane hydrochloride
[0502]

[Chemical Formula 85]

f/A\\ + HCI

HN 0
—

[0503]

1) 1, 4-Oxazepan-5-one

Under ice cooling, sodium azide (17.8 g) was added to
a solution of tetrahydro-4H-pyran-4-one (9.80 g) in
concentrated hydrochloric acid (50 mL) over 40 minutes, and
the resultant mixture was stirred for 30 minutes, and then
stirred for 16 hours at room temperature. Under ice

cooling, sodium carbonate was added to the reaction
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reflux for 4 hours. After air cooling, water (86 mL) was 282 added, and the
mixture was stirred for 1 hour. An aqueous 1 M hydrochloric acid solution
(40.4 mL) was added to the reaction solution and stirred, and the
precipitated solid thus generated was filtered to obtain the title compound
(3.35 g, 83%). 1H-NMR(400MHz, DMSO-d6)5: 3.81(3H, s), 4.12(3H, s),
7 07(1H, s), 7.48(1H, s), 7.52(1H, d, J=9.3Hz), 7.78(1H, s), 7.95(1H, d,

81%1@0&3 10k ) BlMSfz: 300My). 10523] Ixarmpls ] v

4-[5-(5-Methoxy-2-pyridyl)-1-(6-methyl

Sapwaﬂyl) dHdpyaz ote-Btcarbonyimoxphdline 16824 [Ckemics iFFormiula89)
MeON.O-\ NiN~ NO rIN 1~ [0525] Morphollne (84.2 L) and
trV@tﬁyfé?ﬁll?I%d(g‘é%]ﬂ) WEreT 3H88d 16 2 86lutidRbfther dried over

Seimethoxy -2 pyridyl)st-(Gumethyl- 3-pyrid)-1BRyrazols: 3rarboxylic acid
(0.200 g) of Reference Example 9, 3-(3-dimethylaminopropyl)-1-

filtration, the solvent was evaporated under reduced
pressure, and 1, 4-oxazepan-5-one (5.34 g, 47.4%) was
obtained as a solid.
'H-NMR (300MHz, CDCl3)&: 2.70-2.74(2H, m), 3.32-3.37(2H, m),
3.75-3.83(4H, m), 6.31(1H, br s).
FAB-MSm/z: 116 (M+H)"

[0504]

2) 1, 4-Oxazepane-4-carboxylic acid tert-butyl ester

Under an argon atmosphere and ice cooling, 1, 4-
oxazepan-5-one (3.041 g) of the above was added to a
borane-tetrahydrofuran complex (a 1.0 M tetrahydrofuran
solution, 40 mL) over 30 minutes, and the resultant mixture
was stirred for 30 minutes at room temperature. Further,
the reaction solution was heated to reflux for 2.5 hours.
After air cooling, a 4 M hydrochloric acid-dioxane solution
(25 mL) and methanol (12 mL) were added to the reaction
solution, and the mixture was heated to reflux for 1 hour.
After air cooling, an aqueous 1 M sodium hydroxide solution
(80 mL) was added to the reaction solution, a solution of
di-tert-butoxydicarbonate (8.849 g) in tetrahydrofuran (25
mL), and methanol (20 mL) were added thereto at room
temperature, and the mixture was stirred for 17 hours.

Water and chloroform were added to the reaction solution,

272



ethylcarbodiimide hydrochloride (0.136 g) and 1- hydroxybenzotriazole (95.8
mgq) in N, N-dimethylformamide (4 mL) at room temperature, and the
resultant mixture was stirred for 14 hours. Water and chloroform were added
to 283 the reaction solution, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced pressure was

Purified, By slica,ael celump.chromalagraphy: (methanatchlarafarmy, o
obtain the title compound (0.186 g, 76%) as a solid. 1TH-NMR(400MHz,
CRG1h3)5:w2.58(3H,ts)y St 3s84(6ht,mzn3.8HBH, &),14d 462y na)n 7yQIE(dk
s), 7.18-7.2@%& m), 7.37(1H, d, J=8.5Hz), 7.59-7.62(1H, m), 8.19(1H, d,
JESBHY), BRIARE d, S AEZS EENEmM: 379(WH! Biéimerital ndifSisTas
C20H2INE03 Theosgticalvalue G 6335584 1846 Measwed, o

value: C, 63.42; H, 5.62; N, 18.51. [0526] [Example 2]
14Bs(5eMethiyle2t pyvazinyl < (Greiethy - 8py ritly)adi-pyrazole-3-carzors]-4,
4§¥H§9“§gg%gﬁg§i[QE?QJEgT%n%?lEgggggggg QinggﬁggﬁQﬁiy acid
tert-butyl ester (2.68 g, 50%) as an oily product.
'"H-NMR (400MHz, CDCl3)&: 1.46(9H, s), 1.82-1.95(2H, m),
3.45-3.58(4H, m), 3.66-3.77(4H, m).
[0505]
3) Title compound
To a solution of 1, 4-oxazepane-4-carboxylic acid
tert-butyl ester (0.468 g) in dichloromethane (9.2 mL), a 4
M hydrochloric acid-dioxane solution (4.6 mL) was added at
0°C, and the resultant mixture was stirred for 0.5 hour at
room temperature. The solvent of the reaction solution was
evaporated under reduced pressure, and the title compound
(0.263 g, 82%) was obtained as a solid.
'H-NMR (400MHz, CDCls)&: 2.22-2.33(2H, m), 3.27-3.43(4H, m),
3.82-3.90(2H, m), 3.92-4.01(2H, m), 9.89(1lH, br).
ESI-MSm/z: 102 (M+H)".
[0506]
[Reference Example 75] [(1-Piperidin-2-
yl)cyclopropyl]carbamide acid tert-butyl ester

[0507]

[Chemical Formula 86]
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0528] The title compound (0.252 g, 82%) was obtained as a solid by the
same method as that in Example 1, using 5-(5-
methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3 284 carboxylic acid
(0.228 g) of Reference Example 8 and 4, 4- difluoropiperidine hydrochloride
(0.146 g) of Reference Example 18. 1H-NMR(400MHz, CDC13)5: 2.10(4H,
m), 2.58(3H, s), 2.61(3H, s), 3.93(2H, m), 4.20(2H, m), 7.22-7.24(2H, m),

7.61-7.6 rﬁ) sljﬁ(lH m), 8.41(1H, d, J=2.4Hz), 8.61(1H, d, J=1.5Hz).
El- 98 29] [Example 3]

1 eth;ﬁ 2- pﬁ‘az nyl)-1-(6-methyl

3- )-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0530] [Chemical

Formula91] N+ O N~ N}/NOM N NNI [0531] The title compound (0.244
g, 80%) wagobtained as a solid by the same method as that in Example 1,
using 5-(5- methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
carboxylic acid1(6/228.g} ot Referepice) Exampie8 and 4-

Under an argon atmosphere, titanium
chlorotriisopropoxide (10.3 mL) was added to a solution of
2-cyanopyridine (3.75 g) in tetrahydrofuran (200 mL) at
room temperature, and the resultant mixture was stirred for
7 minutes. Ethyl magnesium bromide (a 0.97 M solution in
tetrahydrofuran, 86 mL) was added dropwise over 5 minutes
to the reaction solution at room temperature, and then the
mixture was stirred for 55 minutes. A boron trifluoride-
diethyl ether complex (10.9 mL) was added to the reaction
solution at room temperature, and the mixture was stirred
for 55 minutes. The reaction liquid was alkalinized by
adding an aqueous 1 M sodium hydroxide solution, and then
extracted with chloroform. The organic layer was dried
over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (chloroform-methanol), to obtain 2-(1-
aminocyclopropyl)pyridine (2.554 g, 53%) as an oily product.
ESI-MSm/z: 135 (M+H)"

[05009]

2) [(1-Pyridin-2-yl)cyclopropyl]carbamide acid tert-

butyl ester
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methoxypiperidine hydrochloride (0.142 g) of Reference Example 23.
1H-NMR(400MHz, CDC13)5: 1.69(2H, m), 1.95(2H, m), 2.58(3H, s),
2.61(3H, s), 3.38-3.39(3H, m), 3.48-3.58(2H, m), 3.74- 285 3.78(1H, m),
4.09(1H, m), 4.28(1H, m), 7.18(1H, s), 7.22(1H, d, J=8.3Hz), 7.62-7.65(1H,
m), 8.34(1H, s), 8.41(1H, d, J=2.4Hz), 8.61(1H, s). EI-MSm/z: 392(M*).
[0532] [Example 4] 1-[5-(5-Methoxy-2-pyridyl)-1-(6-methyl

3-pyridyl); 1&'-93@5@1%}?-g%rbf_ngﬂ:%;m%t@@gx E&?&f@ﬁ’i 19932} [Ghemuca)
Formula 92] MeD N O N N/ N OMe N [0534] The tifle compound (0.208 g,
7890) was distainiedvas ansokid bydhe -same hethodas that ir Example. 2,5
using. 5-(5- methoxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
Aoy 6 HUTd (0200 GFSF RAHORES Exaimplerd Ll A mbtndss iperiiie

hydrpchlaride (0,119 g)of Reference Example 23, LH:NMR{400MEZ, ; s
CDC13)5: 1.68(2H, m), 1.94(2H, m), 2.59(3H, s), 3.38(3H, s), 3.47-3.55(2H,

Nt 8188:3. TB(1LH )y 8.87(BH; <3, 14109(LHE M) aR (1 H: MR TEe0(IH; $)he
T AL L21(2H, Jézte’q;g'sss};(%?iﬁ)ég '%%/(1sl_|l’qudc’aJ=g8e'§’ 2Ha),
chromatography (hexane-ethyl acetate), to obtain [(1-
pyridin-2-yl)cyclopropyl]carbamide acid tert-butyl ester
(563 mg, 63%) as a solid.
ESI-MSm/z: 235 (M+H)".

[0510]

3) Title compound

A suspension of [(l-pyridin-2-yl)cyclopropyl]carbamide
acid tert-butyl ester (277 mg), 5% rhodium-alumina (200 mg),
acetic acid (1 mL) and ethanol (10 mL) was stirred for 2
hours at room temperature under a hydrogen atmosphere (6
atmosphere). The reaction mixture was filtered with Celite,
and then the solvent was evaporated under reduced pressure.
To a residue thus formed, a saturated aqueous solution of
sodium hydrogen carbonate and a mixed solvent of
chloroform-methanol (10: 1) were added, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, the
solvent was evaporated under reduced pressure, and the
title compound (297 mg, quantitative) was obtained as a
solid.

ESI-MSm/z: 241 (M+H)".
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8.19(1H, d, J=2.9Hz), 8.39(1H, d, J=2.7Hz). EI-MSm/z: 407(M*). Elemental
analysis: as C22H25N503 286 Theoretical value: C, 64.85; H, 6.18; N,
17.19. Measured value: C, 64.85; H, 6.09; N, 17.28. [0535] [Example 5]
1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyllhexahydropyridazine [0536] [Chemical
Formula93]10 NN 'NN H MeO N [0537]
3-(3-Dir’p@ngT\minopropyl)-l—ethylcarbodiimide hydrochloride (0.864 g),
1-hydroxybenzotriazole (0.309 g), triethylamine (1.20 mL) and
hexahydrepyridazire Hxydnothlcrige (0.292-GcofzReferencexample) 20 were
added to a solution of 1-(6-methoxy-3-pyridazinyl)-5-(2-pyridyl)-.
1Pzt s-cambkyiie htid (0,816 %) Df Referants Exampfe 4%n
dichlorgmethane (20 mL) at room temperature, and the resultant mixture
was stirred for 21 hours. Water and chloroform were added to the reaction
solution| @reintiea Imiktureuwas Pattitioned. The organic layer was washed with

sat@ﬁds/aline, and then dried over anhydrous sodium
0

MeO

[0513]

1) 5-Benzyloxy-2-methylpyridine

Benzyl bromide (10.9 mL) was added to a solution of 3-
hydroxy-6-methylpyridine (10.0 g) and potassium carbonate
(38.0) in acetonitrile (200 mL) at room temperature, and
the resultant mixture was stirred for 12 hours. Water and
ethyl acetate were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(ethyl acetate-hexane), to obtain 5-benzyloxy-2-
methylpyridine (4.14 g, 23%) as an oily product.
'H-NMR (400MHz, CDCls)&: 2.48(3H, s), 5.08(2H, s), 7.05(1H,
d, J=8.5Hz), 7.16(1H, dd, J=8.5, 2.9Hz), 7.31-7.43(5H, m),

8.26(1H, d, J=2.9Hz).
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sulfate. After separation by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel column
chromatography (methanol- chloroform), to obtain the title compound (0.360
g, 48%) as 287 a solid. 1H-NMR(400MHz, CDC13)5: 1.67-1.87(4H, m),
2.96-3.07(2H, m), 3.85(2HxI/3, br), 4.11(3H, s), 4.23(2Hx2/3, br),
6.66(IHxI/3, s), 7.10-7.27(3H, m), 7.10-7.27(IHx2/3, m), 7.51-7.62(1H, m),

7@@58%@];, m), 9994&@& br). ESI-MSm/z: 366(M+H)*. [0538] [Example 6]
1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl){DHipyrazole-3-carbonyl]-2-methylpyrazolidine [0539] [Chemical
Formula 94] i\NTON /~~N N_ VN N' 0540] 1)

2-[1-(6-Methoky BRYAdAZHYI S Dbt effanone

pyrazolez3-carbanyllpyrazalidingl;carbaxylicagidigt: byl ester (4.13 q)
2-[1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3icahon¥ pyfazolickie-h-carboiydic abid tért<0 g) was added at

room temperature, and the resultant mixture was heated to
reflux for 61 hours. After air cooling, water and
chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous magnesium sulfate. After separation by
filtration, the solvent was evaporated under reduced
pressure. To a solution of a residue thus obtained, N, O-
dimethylhydroxylamine hydrochloride (2.22 g), l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (4.37 g),
and l-hydroxybenzotriazole (3.08 g) in N, N-
dimethylformamide (95 mL), triethylamine (6.35 mL) was
added at room temperature, and the mixture was stirred for
61 hours. Water and ethyl acetate were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (ethyl acetate-hexane),
to obtain 5-benzyloxypyridine-2-carboxylic acid
methoxymethylamide (3.75 g, 66%) as an oily product. (FAB-
MSm/z: 273 (M+H)'.)

Undern an argon atmosphere and cooling to 0°C,
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butyl ester (1.31 g, 86%) was obtained as an amorphous form by the same
method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid (1.003 g)
of Reference Example 4 and pyrazolidine-1-carboxylic acid tert-butyl ester
(0.910 g, Y. Endo, et al., Bioorg. Med. Chem., 2002, 10, 953). 288
1H-NMR(400MHz, CDC13)5: 1.40(9H, br s), 2.05-2.22(2H, br),

3kx8,80(2H, ) 4.054.35(2H 5B, #:0U3H, S); LAZ(AH, 4, 1=9-3H2), p

7.15-7.25(2H, m)7551H brd, J=7.8Hz), 7.73(1H, dt, J=7.8, 17Z

7180 8-00(aH, dor}yBi4 3£ H obrd sd»zmﬂﬂz) EAsammml@g(wmr{%M]
2) 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H

pyraZSE B Gty pYraZ ot A 4N Ry drochioric a8id-dioxane solution (10

mldwas . added 1o a spldtion, pf 251 s(6-methexyBpyrdazinyl)»s(37a s
pyridyl)-1H-pyrazole-3-carbonyl]pyrazolidine-I-carboxylic acid tert-butyl ester

(B.Bluy)a dicklofdmeimarie €30 nilad); canad tive egsuliart maixttie was stinédfor

1 hoqcr Dleth I ether wafuadded to thde %%actlon scolutlon and th od.
prempff‘atede sc(ﬂldl wassf?terecji °T6 this soli de chisroform "and 8%a ura]tea

agHeoys sohution af sedium hydiegen carbanatpiwere agdeeduanditheate .
mixture was partitioned. The organic layer was washed with saturated saline,

ah@thensared vveranhydféds s8dimh suffate Afterséparatiof by filtration,
adesidue ohtained by evaporating the solvent under reduced pressyre was,

purified by silica gel col umn
by silica gel column chromatography (ethyl acetate-hexane),

to obtain 1-(5-benzyloxy-2-pyridyl)ethanone (1.47 g, 47%)
as an oily product.
"H-NMR (400MHz, CDCls)&: 2.67(3H, s), 5.18(2H, s), 7.30-
7.45(6H, m), 8.03(1H, d, J=8.8Hz), 8.39(1H, d, J=2.7Hz).
EI-MS m/z : 227 (M").

[0515]

3) 4-(5-Benzyloxy-2-pyridyl)-2, 4-dioxobutanoic acid
ethyl ester

Under an argon atmosphere, a solution of diethyl
oxalate (1.75 mL) and 1-(5-benzyloxy-2-pyridyl)ethanone
(1.46 g) of the above in ethanol (15 mL) was added to a
solution of sodium ethoxide (0.874 g) in ethanol (15 mL),
and the mixture was stirred for 7 hours at room temperature,
and stirred for 1 hour at 60°C. After air cooling, sodium
ethoxide (0.874 g) and diethyl oxalate (1.75 mL) were
further added to the reaction solution, and the mixture was

stirred for 1 hour at 60°C. After air cooling, water was
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chromatography (methanol-chloroform), to obtain 1-[1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carbonyl]pyrazolidine
(0.591 g, 59%) as a solid. 1H-NMR(400MHz, CDC13)5: 2.05-2.30(2H, m) ,
3.11-3.26(2H, m) 3.75-3.86(1H, m), 4.10(3H, s), 4.12-4.20(1H, m), 4.60 289
4.70(1Hx2/3, br), 5.45-5.53(IHxI/3, br), 7.11(1Hx2/3, s), 7.13(IHxI/3, s),
7.16-7.34(2H, m), 7.52-7.96(3H, m), 8.35- 8.45(1H, br). ESI-MSm/z:

32a@yH)s 192421 3).Titlg, campoungd, Sodim hydrige. (53% In, ol, @%&'&9)

was added to a_ solution of 1-[I-(6-methoxy-3-pyridazinyl)-5-(2-pyridyl)-

1l pyrazote-Bycarsanylpyrazdiiding: (0419 g)dn Ny tNr dimethydfosmramide
(8.0 mL) at OC, and.the resultant mixture was stirred for 20 minutes. Megg

GHIEE 10 1 1° LT WA atieti-ttheP FEACTBRSSIGHBH, A7 thé Mrlkelire
stiged dor Lihopr- Water andeethyl.acetate werg added to, dhe reagtion

solution, and the mixture was partitioned. The organic layer was washed with
satiratad-saking rant théndriedcoger anhydrovssscdidiisulfateéf After

Egratlon bg/ fllgatlon ar s&d %btalnequg evaf)oratjcn%the solv%r}tautnd r
atograatl?

uced préjssure was pﬁn S|Ilcag IGifin chroma
(mﬁa&nd&m@l@iow)a g@&kgalram title corRpeYNnd £4-1800g.:59%h) ps2g 4-
solid. 1H-NMR(400MHz,CDC13)5: 1.95-2.33(2H, br), 2.65(3Hx2/3, br s),
2B BRI B2 BPY)C 3392-3. B8 (2H, R $3:80-3.95(219%x2/3° )2 DYBHa &ped
4,15-4.25(2HxI/3, br), 7.10-7.40(3H, m),

'H-NMR (400MHz, CDCls)&: 1.38-1.42(3H, m), 4.35-4.42(2H, m),
5.20(2H, s), 7.35-7.44(6H, m), 7.59(1H, s), 8.14(1H, d,
J=8.8Hz), 8.44(1H, d, J=2.7Hz).
EI-MSm/z: 327 (M').

[0516]

4) 5-(5-Benzyloxy-2-pyridyl)-1-(6-methoxy-3-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester

To a solution of 4-(5-benzyloxy-2-pyridyl)-2, 4-
dioxobutanoic acid ethyl ester (1.37 g) of the above and 5-
hydrazino-2-methoxypyridine (0.699 g) of Reference Example
2 in ethanol (27 mL), acetic acid (0.958 mlL) was added, and
the resultant mixture was heated to reflux for 12 hours.
After air cooling, a saturated aqueous solution of sodium
hydrogen carbonate and ethyl acetate were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by

evaporating the solvent under reduced pressure was purified
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7.52-7.80(2H, m), 7.74(1Hx2/3, d, J=7.3Hz), 8.35-8.50(1H, br). ESI-MSm/z:
366(M+H)*. [0543] 290 [Example 7] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-2-formylpyrazolidine [0544] [Chemical
Formula95] NO n!N N-NN CHO MPD N [0545] 1)
1-[1-(6-Methoxy-3-pyridyl)-5-(2-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine-l-carboxylic acid tert- butyl ester

215[3]/'@iWéﬁ‘”&é‘f"%%ﬂ%k%@f%é%)ﬁgbﬁfa@%% 1 acetate-hexane),
3-carbonyl]pyrazolidine-I-carboxylic acid tert-butyl eslt/er (1.33 g, 82%) was
obtained asnan anoiphoug fornty-thersame) methodras thatsin Example 5,
using, 1-(6-methoxy-3-pyridy|%— 5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid
(PB73%)'dr REteierite ERanipté 3°87d pyrazbiitiné: 12¢arbosyic aédia °0 97
teytbutyl ester;(0.967 g, Y. Endo, et al., Bioorg. Med. Chem., 2002, 10, 953).
1H-NMR(400MHz, CDC13)5: 1.41(9H, br s), 2.05-2.20(2H, m),

3 H528/80@HMbR) , 303K, ), 4.0024 BO(2H, by 6. 74@H, 3.95(3H, s),

4.45(2H, g, J=7.1Hz), 5.10(2H, s), 6.76(lH, d, J=8.8Hz),
7.18-7.42(8H, m), 7.66(1H, dd, J=8.8, 2.7Hz), 8.10(1lH, d,
J=2.7Hz), 8.28(1H, d, J=2.7Hz).
FAB-MSm/z: 431 (M+H)".

[0517]

5) Title compound

1IN Sodium hydroxide (8.65 mL) was added to a mixed
solution of 5-(5-benzyloxy-2-pyridyl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (1.49 qg)
in methanol (30 mL) and tetrahydrofuran (30 mL) at room
temperature, and the resultant mixture was stirred for 90
minutes. The solvent of the reaction solution was
evaporated under reduced pressure, and a residue thus
obtained was dissolved in water and chloroform. An aqueous
IM hydrochloric acid solution (8.65 mL) was added to the
mixture, which was then partitioned. The organic layer was
dried over anhydrous sodium sulfate. After separation by
filtration, the solvent was evaporated under reduced
pressure, and the title compound (1.27 g, 91%) was obtained
as a solid.
"H-NMR (400MHz, CDCls)&: 3.95(3H, s), 5.11(2H, s), 6.75-

6.78(1H, m), 7.22-7.41(8H, m), 7.66(1H, dd, J=8.8, 2.7Hz),

280



d, J=8.7Hz), 7.15-7.43(3H, m), 7.64(1H, dd, J=8.7, 2.7Hz), 7.67(1H, dt,
J=7.8, 1.5Hz), 8.09(1H, d like, J=1.5Hz), 8.50(1H, d like, J=4.9Hz).
FAB-MSm/z: 451(M+H)'. [0546] 291 2)
1-[1-(6-Methoxy-3-pyridyl)-5-(2-pyridyl)-1H- pyrazole-3-carbonyl]pyrazolidine
1-[1-(6-Methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole- 3-carbonyl]pyrazolidine
(0.895 g, 87%) was obtained as an amorphous form by the same method as
thatin Example 6-2), using -y, 30 (1H, dd, J=2.7, 0.7Hz).
2-[1-(6-methoxy-3-pyridyl)-5-(2- pyrldyl) 1H -pyrazole-
Secarbenypyrazolidine-I-carboxylic acid tert-butyl ester (1.33 g).
1H-NMRé4OOMHz, CDC13)5: 2.08-2.30(2H, m) , 3.10-3.25(2H, m)
3.76-3.822HX2/3, m), 3.95(3H, s), 4.10-4.23(2HxI/3, m), 4.76(IHx2/3, br),
5.46(IHxK3.FRn) e 8 /5 (R K gike, 7978.8H7); 441 11/, £6(5H J0).1 8.4 3(1K; ¢l like,
J=2.2Hz), 8.50(1H, br). FAB-MSm/z: 351(M+H)". [0547] 3) Title compound
44(Dir@r&afthylérﬁiﬁo}pwmmé £8.21D) g)Lane Yrifrorbenethamesalfoniccantyidtide
(0.220 re added to a solution of

1-[1-(6- et% oxy-3-pyridyl)-5-(2-pyridyl)-1H- pyrazole-3-carbonyl]pyrazolidine
(0.306 griueN;i Nz dimethylformegnide (5.0 mL) at OC, and the resultant
mixture was stirred for 1 hour. An aqueous sodium hydrogen carbonate
solution @n thyl acetate were added to the

[0520]

1) 4-(1-Methyl-1H-pyrazol-4-yl)-2, 4-dioxobutanoic
acid methyl ester

4-(1-Methyl-1H-pyrazol-4-yl)-2, 4-dioxobutanoic acid
methyl ester (3.48 g, 69%) was obtained as a solid by the
same method as that in Reference Example 4, Method B-(1),
using 1-(l-methyl-1H-pyrazol-4-yl)ethanone (3.00 g) of
Reference Example 61-(3) and sodium methoxide (2.61 g).
'"H-NMR (400MHz, DMSO-d¢)&: 3.84(3H, s), 3.91(3H, s),
6.82(1H, s), 8.14(1H, s), 8.66(1H, s).
EI-MSm/z: 210 (M").

[0521]

2) 1-(6-Chloro-3-pyridazinyl)-5-(l-methyl-1H-pyrazol-
4-yl)-1H-pyrazole-3-carboxylic acid methyl ester

Under an argon atmosphere, a suspension of 4-(1-
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reaction solution, and the mixture was partitioned. The organic layer was
washed with saturated saline, and then dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by evaporating the solvent
292 under reduced pressure was purified by silica gel column
chromatography (methanol-chloroform), to obtain the titte compound (0.196
g, 59%) as a solid. 1H-NMR(400MHz, CDC13)5: 2.13-2.25(2H, m),

Sm%(jc%; N2 ), 3. 90(3E §) 40774 18(24,00, 8.76(1H, 0, J59.QFH2).

7.23- 7.34(2H, m), 7.41(1H, d, J= 78Hz 7.60(1H, dd, J=9.0, 2.7Hz),
7ek2(él.H at,. 367 8) ZCQHZ)'}EB m@@hb d,nﬂ*;Ziethl)or&sale brd, J= 49Hz),
9(1H, br s).ESI-MSm/z: 379 M+H) Elemental analysis: as
TENBO3IG 2820 Thisoretical vallle "6 T 50760; H o4 87N, s gBeated

N@%@%&@'%ﬁﬁﬂé& H, 444 N, 2185 [0548] [Expmple 8lyded to
1-[1-(6-Methoxy-3-pyridyl)-5-(2- pyridyl)-1H-pyrazole-3-carbonyl]-2-
ntéthaﬁesaltéwlpyﬁdz@wme [6B49] [Ghemical Formusa 196§ t@d~CaN N LN1K
for gﬂ hours. After air cooling, a saturated aqueous
solution of sodium hydrogen carbonate and chloroform were
added to the reaction solution, and the mixture was
partitioned. The organic layer was dried over anhydrous
sodium sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography
(chloroform-acetone), to obtain 1-(6-chloro-3-pyridazinyl) -
5-(l-methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carboxylic acid
methyl ester (4.30 g, 82%) as a solid.
'H-NMR (400MHz, CDCls)&: 3.94(3H, s), 3.99(3H, s), 7.03(1lH
s), 7.64(1H, s), 7.68-7.70(1H, m), 7.96(1H, s), 8.07-
8.10(1H, m).
EI-MSm/z: 318 (M").

[0522]

3) Title compound

Under an argon atmosphere, to a suspension of 1-(6-
chloro-3-pyridazinyl)-5-(l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid methyl ester (4.29 g) in
methanol (86 mL), sodium methoxide (2.18 g) was added at
room temperature, and the resultant mixture was heated to

reflux for 4 hours. After air cooling, water (86 mL) was
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[0550] Triethylamine (0.168 mL) and methanesulfonyl chloride (0.0749 mL)
were added to a solution of 1-[1-(6-methoxy-3-
pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carbonyl]pyrazolidine (0.282 g) of
Example 7-(2) in dichloromethane (5.0 mL) at 293 room temperature, and the
resultant mixture was stirred for 3 hours. Water and chloroform were added
to the reaction solution, and the mixture was partitioned. The organic layer
waswashed with, satyrated saline, and then,dried oyey, anhydrops sadium,
sulfate. After separation by filtration, a residue obtained by evaporating the
solvent yaderneduded guressurel wasqpurified. by silicavgel caldrm to the
chromatography (methanol-chloroform), to obtain the title c,omgound (0.230
- B756) 4% a KON A PNMIR (400N COE13]3'% 555 385 ), S9(3H,
S£h§s75£gh|@p£)oe°dg@@_|’fsi)lfle%%@l_bcp%bﬁzzﬁllﬂhg’ tJf‘leéHé)Jmpound
7.21-7.28(1H, m), 7.30(1H, s), 7.41(1H, d like, J=7.8Hz), 7.61(1H, dd, J=8.8,
2AH2); 7971@%)dt, J=7.8, 1.7Hz), 8.12(1H, d, J=2.7Hz), 8.52(1H, d like,

J=4.9Hz) -MSm/z; 429(M+H)., El tal analysis; as C19H20N604S
ThHe_o%rgéc(élgv@l!f%! g}{ %5612‘686#54?0%@?%1613 S, %/Zétf ﬁgésus ed value: C,
53.19 Hi4.685 N, 194818, 7H1,. [0551|{Example9.3nz), 7.78(1H,
1-[1-(6-Methoxy-3-pyridazinyl)-5-(2- pyrazinyl)-1H-pyrazole-3-carbonyl]-4,
4sdifludropigéHdingr [6552]3H2) , 13.10(1H, br).

EI-MSm/z: 300 (M) .

[0523]

[Example 1] 4-[5-(5-Methoxy-2-pyridyl) -1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]morpholine

[0524]

[Chemical Formula 89]

[0525]

Morpholine (84.2 pL) and triethylamine (98.8 pL) were
added to a solution of 5-(5-methoxy-2-pyridyl)-1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.200 g) of
Reference Example 9, 3-(3-dimethylaminopropyl)-1-
ethylcarbodiimide hydrochloride (0.136 g) and 1-
hydroxybenzotriazole (95.8 mg) in N, N-dimethylformamide (4
mL) at room temperature, and the resultant mixture was

stirred for 14 hours. Water and chloroform were added to
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[Chemical Formula 97] 294 N " NN N UeO N 0553] The title compound
(0.265 g, 84%) was obtained as a solid by the same method as that in
Example 1, using 1-(6- methoxy-3-pyridazinyl)-5-(2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid (0.232 g) of Reference Example 12 and 4, 4-
difluoropiperidine hydrochloride (0.222 g) of Reference Example 18.
1H-NMR(400MHz, CDC13)5: 2.06-2.14 (4H, m) , 3.92-3. 96(2H m) 4.12(3H,

S)ch‘élfre‘géﬁ%'ﬁ @8’11&%?# 9 d=23H7)  (-23(1H,,8). §§£1éio9led

J=9.3Hz), 8.42-8.43(1H, m), 8.53(1H, d, J=2.4Hz), 883884 1H, m).
EBlel\/ISrrq#anﬂGZQl\dy‘H]) ﬁenm&aldamajyﬂsaasﬁi&ﬂ:’eﬂéabwm 'Elmeufﬁeitleal
value: C, 53.86; H, 4.27; N, 24.43; F, 9.47. Measured value: C, 53.57; H,
435N, 555y, 917 P Toss4] fExaNPle Toj oo idue obtained by

1&93@0%@9@ §EQYVM%QAQHJQM€9| reduced pressure was purified
1-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine [0555] [Cﬁemlcal
Foymeild 9832961 column chromatography (methanol-chloroform),
to obtain the title compound (0.186 g, 76%) as a solid.
'"H-NMR (400MHz, CDCls)&: 2.59(3H, s), 3.73-3.84(6H, m),
3.87(3H, s), 4.14(2H, m), 7.07(1lH, s), 7.18-7.22(2H, m),
7.37(1H, d, J=8.5Hz), 7.59-7.62(1H, m), 8.19(1H, d,
J=2.9Hz), 8.39(1H, d, J=2.4Hz).
EI-MSm/z: 379 (M') .

Elemental analysis: as C,pH21N503

Theoretical value: C, 63.31; H, 5.58; N, 18.46.

Measured value: C, 63.42; H, 5.62; N, 18.51.

[0526]

[Example 2] 1-[5-(5-Methyl-2-pyrazinyl) -1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine

[0527]

[Chemical Formula 90]

[0528]

The title compound (0.252 g, 82%) was obtained as a
solid by the same method as that in Example 1, using 5-(5-

methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
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O NC-7" NN NN, MeON 0556] The title compound (0.239 g, 80%) was
obtained as a solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(1H-pyrrol-1-yl)-1H-pyrazole-3- carboxylic acid (0.221 g)
of Reference Example 11 and 1- methylpiperazin-2-one hydrochloride (0.180
g) of Reference Example 21. 1H-NMR(400MHz, CDC13)5: 3.03(3H, ),
3.45-3.52(2H, m), 3.95(3H, s), 4.03-4.06(1H, m), 4.42-4.46(2H, m), 4.83(1H,
DL BN, LI 102 R OB Q=2 AR OTUAEH, 9 015¢2H.5).
86(1/2H, br s), 6.91(1/2H, br’s), 7.18-7.23(1/2H, m), 7.32-7.35(1/2H, m),
7@965 =17.98¢12bk n'ﬂ)i&%%&zaf(ﬂdaﬂ:b m)deES(I@MBm/zg B8A MR Elemental
analysis: as C19H20N603 Theoretical value: C, 59.99; H, 5.30; N, 22.09.

&8 vhfue: C, 59.97; H, 5.23: N, 22.23. [0557] [Example 11]
1:[L-(GrMethemy=3-pyadyl);5-(1b-aw@E, m), 2.58(38, s), 2.61(3H,
2-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine [0558] [Chemical
Formufa 99)286 m), 4.20(2H, m), 7.22-7.24(2H, m), 7.61-

7.63(1H, m), 8.34(1H, m), 8.41(1H, d, J=2.4Hz), 8.61(1H, d,
J=1.5Hz) .
EI-MSm/z: 398 (M) .

[05209]

[Example 3] 1-[5-(5-Methyl-2-pyrazinyl) -1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0530]

[Chemical Formula 91]

[0531]

The title compound (0.244 g, 80%) was obtained as a
solid by the same method as that in Example 1, using 5-(5-
methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.228 g) of Reference Example 8 and 4-
methoxypiperidine hydrochloride (0.142 g) of Reference
Example 23.

'"H-NMR (400MHz, CDCl3)&: 1.69(2H, m), 1.95(2H, m), 2.58(3H,

s), 2.61(3H, s), 3.38-3.39(3H, m), 3.48-3.58(2H, m), 3.74-
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/NHO 00NN ~.~ \-/ [0559] The title compound (0.246 g, 82%) was
obtained as a solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(1H-pyrrol-2-yl)-1H-pyrazole-3- carboxylic acid (0.222 g)
of Reference Example 5 and 1- methylpiperazin-2-one hydrochloride (0.212
g) of Reference Example 21. 1H-NMR(400MHz, DMSO-d6)5: 2.87(3H, s),
3.38-3.42(2H, m), 3.89(1H, br s), 3.93(3H, s), 4.18(1H, br s), 4.25-4.28(1H,
). 4T by ;S B, B1). & 9950 011K, m)y 6,886,901, m)
6.97-7.04(2H, m), 7.81(1H, dd, J=8.8, 2.7Hz), §.27-8.3081H, m), 11.42(1H,
br sR.2HESEMSM/Z=381(IVehH)' 7 [6260]. fExamplenl?] 8.34 (1H, s),
1-[1-(}6-Methoxy-3;pyridazinyl£5- 1H

pgrré -élﬁ)-ﬁir-p%a?zo?él-@-Ca o?ﬁi/l(]-lil-m&hylpiperazine [0561] [Chemical
Formula, 100] NH Nf N N ~~ N11N [0562]

[0532]
[Example 4] 1-[5-(5-Methoxy-2-pyridyl) -1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0533]

[Chemical Formula 92]

[0534]

The title compound (0.208 g, 79%) was obtained as a
solid by the same method as that in Example 1, using 5-(5-
methoxy-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.200 g) of Reference Example 9 and 4-
methoxypiperidine hydrochloride (0.119 g) of Reference
Example 23.

'"H-NMR (400MHz, CDCl3)&: 1.68(2H, m), 1.94(2H, m), 2.59(3H,
s), 3.38(3H, s), 3.47-3.55(2H, m), 3.68-3.76(1H, m),
3.87(3H, s), 4.09(1H, m), 4.25(1H, m), 7.00(1H, s), 7.17-
7.21(2H, m), 7.36-7.38(1H, m), 7.62(1H, dd, J=8.3, 2.7Hz),
8.19(1H, d, J=2.9Hz), 8.39(1H, d, J=2.7Hz).

EI-MSm/z: 407 (M') .

Elemental analysis: as C,;H,5N503
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297 The title compound (0.197 g, 68%) was obtained as a solid by the same
method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(1H-pyrrol-2-yl)-1H-pyrazole-3- carboxylic acid
(0.222 g) of Reference Example 10 and N- methylpiperazine (0.156 mL).
1H-NMR(400MHz, CDC13)5: 2.33(3H, s), 2.42-2.45(2H, m), 2.49-2.52(2H,
m), 3.83-3.86(2H, m), 3.94-3.97(2H, m), 4.19(3H, s), 6.28-6.31(1H, m),
6.61-6.64(14, 1), 6. 94(LH,, 5). 6.96:6 98(1H, ), 711914, d,J59,3H2),
8.00(1H, d, J=9.5Hz), 11.56(1H, br s). ESI-MSm/z: 368(M+H)". Elemental
analysigteas CA8H2HI7E62 Theosetical;value:cC)58.84;H1 5.26;N, 26.69.
Measured value: C, 58.54;H, 5.71;N, 26.82. [0563] [Example 13]
4-[1-(6-Metfidky-3-pyridyl)-5-(1H-pyrrol-
1-yl)-1H@y5@f@l@-%ﬁ>arb0mﬂm@h@£@ﬁo@%l$§b§aygqln@qrm@la<1201] \N
O N/Nom/ N MeO N [0565] The title compound (0.227 g, 82%) was
obtaindd Bis-a Kotid byzhessaimeanethod 45 ¢x Exadnsle VI isiag 1<(6-
methoxyb%-?gﬂidyl)-S-(lH-pyrrol-l-yl)-lH-pyrazole-3- 298

[Chemical Formula 93]

[0537]

3-(3-Dimethylaminopropyl)-1l-ethylcarbodiimide
hydrochloride (0.864 g), l-hydroxybenzotriazole (0.309 qg),
triethylamine (1.20 mL) and hexahydropyridazine
hydrochloride (0.292 g) of Reference Example 20 were added
to a solution of 1-(6-methoxy-3-pyridazinyl)-5-(2-pyridyl) -
lH-pyrazole-3-carboxylic acid (0.610 g) of Reference
Example 4 in dichloromethane (20 mL) at room temperature,
and the resultant mixture was stirred for 21 hours. Water
and chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was washed with
saturated saline, and then dried over anhydrous sodium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel column chromatography (methanol-

chloroform), to obtain the title compound (0.360 g, 48%) as
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carboxylic acid (0.221 g) of Reference Example 11 and morpholine (0.123
mL). 1H-NMR(400MHz, CDC13)5: 3.74-3.84(6H, m), 3.94(3H, s),
4.17-4.20(2H, m), 6.29-6.31(2H, m), 6.66-6.67(2H, m), 6.71(1H, d, J=8.8Hz),
6.86(1H, s), 7.25(1H, dd, J=8.8, 2.7Hz), 8.02(1H, d, J=2.9Hz). ESI-MSm/z:
354(M+H)'. Elemental analysis: as C18H19N503 Theoretical value: C, 61.18;
H, 5.42; N, 19.82. Measured value: C, 61.23; H, 5.46; N, 19.70. [Example
14] 1-[1.(6-Methoxy-3-pyridazinyl)-5-(1H
pyrrol-2-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0566] [Chemical
Formuia (02)MNE, NONCM) & :N KARH 1L B7N4[0567], The ditlescdmpoandm) ,

(0. 177% 9%% was obtalned as a SO|Id bX the same method as that in
B s ng (6' (2Hx2/3, br),

”@t@@ﬁ}% pyridazinyl)-b-{1H-pys FP(' yDzhH-pyragale-3-canpexyhc agid
(0.222 g) of Reference Example 10 and 4- methoxypiperidine hydrochloride
(0.216g) -6fRéference Example 23(1H-NMR (400MIHZI CDE13)5:

EO%ElM%S% ) 61% @OO(ZH m), 3.38(3H, s), 3.47-3.65(3H, m),
4 £ my 4 19[3H: 299 s), 6.28-6.31(1H, m), 6.61-6.64(1H, m),
6.91(1H, os)a@ 96-
[Example 6] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-2-methylpyrazolidine
[0539]

[Chemical Formula 94]

1) 2-[1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine-l-carboxylic acid tert-
butyl ester

2-[1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine-l-carboxylic acid tert-
butyl ester (1.31 g, 86%) was obtained as an amorphous form
by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (1.003 g) of Reference Example 4 and
pyrazolidine-l-carboxylic acid tert-butyl ester (0.910 g, Y.

Endo, et al., Bioorg. Med. Chem., 2002, 10, 953).
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6.98(1H, m), 7.18(1H, d, J=9.5Hz), 8.01(1H, d, J=9.3Hz), 11.60(1H, br s).
ESI-MSm/z: 383(M+H)*. Elemental analysis: as C19H22N603 Theoretical
value: C, 59.67; H, 5.80; N, 21.98. Measured value: C, 59.44; H, 5.74; N,
22.03. [0568] [Example 15] 4-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-2-yl)-1H-pyrazole-3-carbonyllmorpholine [0569] [Chemical Formula
103] CNHr~\ Nom/ N N ~'N UPC) N [0570] The title compound (0.197

91116%%21% ASoRRiained,as g Solid by the;same methad @s thay in & ﬁfa”iPJ‘? 1
using 1-(6- methoxy-3-pyridazinyl)-5-(1H-pyrrol-2-yl)-1H-pyrazole-3

carbgxylic @ticdt€0.222)g) af. Réfeéreaée?&%arhpl)e,lg anel (srorphnling (021231,
mL). 1H- NMR§4OOMHZ CDC13)5: 3. 70 3, 73%Tﬂ 3 79-3.84(AH, 1 m)
4500-403(EF Im), 4:20(3H %) (672078)31 (1 1}, '8.65% 6Ba (1R iz

6:06r6.88(2H11m), £206LH1d459.5HZ) 0 &%YW 1%,31%5',*2% ROCEE:, g I
s). ESI-MSm/z: 355(M+H)*.
.J=4.1Hz) .
FAB-MSm/z: 452 (M+H)".

[0541]

2) 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine

A 4N hydrochloric acid-dioxane solution (10 mL) was
added to a solution of 2-[1-(6-methoxy-3-pyridazinyl)-5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]pyrazolidine-l-carboxylic
acid tert-butyl ester (1.31 g) in dichloromethane (30 mL),
and the resultant mixture was stirred for 1 hour. Diethyl
ether was added to the reaction solution, and the
precipitated solid was filtered. To this solid, chloroform
and a saturated aqueous solution of sodium hydrogen
carbonate were added, and the mixture was partitioned. The
organic layer was washed with saturated saline, and then
dried over anhydrous sodium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel column
chromatography (methanol-chloroform), to obtain 1-[1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carbonyl]pyrazolidine (0.591 g, 59%) as a solid.
'"H-NMR (400MHz, CDCl3)&: 2.05-2.30(2H, m), 3.11-3.26(2H, m),

3.75-3.86(1H, m), 4.10(3H, s), 4.12-4.20(1H, m), 4.60-
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300 [0571] [Example 16] 4-[I-(6-Methyl-3-pyridyl)-5-(I-methyl
1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyllmorpholine [0572] [Chemical
Formula 104] -N O N N-N PN [0573] The title compound (0.228 g, 71%)
was obtained as a solid by the same method as that in Example 5, using
1-(6- methyl-3-pyridyl)-5-(1-methyl-IH-pyrrol-3-yl)-1H-pyrazole- 3-carboxylic
acid (0.260 g) of Reference Example 14 and morpholine (0.200 mL).

LENMR(A00MHz, CRCI3S 2,625 BEOGH, )93 67.3,85(0H, 1),
4.10-4.20(2H, m), 5.86-5.90(1H, m), 6.47- 6.53(2H, m), 6.7é(1H,s), 7.21(1H,
d7J8.0HR)] 764(dH, dd.13=8.132(2Hz),18.57 (L1 2d,719Z.T8z). ESI-MSATZ:
352(%M+H%". 0574] [Example 17] 1-[1-(6-Hydroxy-3-pyridazinyl)-5-(2

pgri ?If-]i -p%ifﬁzole-?;-carbonyl]-4-methylpiperazine [0575] [Chemical
Fosmula 1051 383 N(lrrp) .

[0542]

3) Title compound

Sodium hydride (55% in oil, 63.6 mg) was added to a
solution of 1-[1-(6-methoxy-3-pyridazinyl)-5-(2-pyridyl) -
lH-pyrazole-3-carbonyl]pyrazolidine (0.419 g) in N, N-
dimethylformamide (8.0 mL) at 0°C, and the resultant
mixture was stirred for 20 minutes. Methyl iodide (0.111
mL) was added to the reaction solution, and the mixture was
stirred for 1 hour. Water and ethyl acetate were added to
the reaction solution, and the mixture was partitioned.
The organic layer was washed with saturated saline, and
then dried over anhydrous sodium sulfate. After separation
by filtration, a residue obtained by evaporating the
solvent under reduced pressure was purified by silica gel
column chromatography (methanol-chloroform), to obtain the
title compound (0.190 g, 59%) as a solid.
'H-NMR (400MHz, CDC13)&: 1.95-2.33(2H, br), 2.65(3Hx2/3, br
s), 2.75(3Hx1/3, brs), 3.02-3.18(2H, m), 3.80-3.95(2Hx2/3,
br), 4.09(3H, s), 4.15-4.25(2Hx1/3, br), 7.10-7.40(3H, m),
7.52-7.80(2H, m), 7.74(1Hx2/3, d, J=7.3Hz), 8.35-8.50(1H,
br) .
ESI-MSm/z: 366 (M+H) .

[0543]
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NO ./~/NVN-NNHOIN-N [0576] 1)
1-(6-Hydroxy-3-pyridazinyl)-5-(2-pyridyl)-1H pyrazole-3-carboxylic acid
hydrochloride A solution of 1-(6-methoxy-3-pyridazinyl)-5-(2-
pyridyl)-1H-pyrazole-3-carboxylic acid (0.60 g) of Reference Example 4 in an
aqueous 1 N hydrochloric acid solution (12 mL) was heated to reflux for 4
hours. After air cooling, the solvent of the reaction solution was evaporated
underr essure, and-1-(6-h -3- 5 : c_ o
pyridaz?n%%)%%%g-épﬁdyl)-?H?p}yr(g(%g-g?gﬁ oiyl?cygéi%yﬁg/dr50(:i12Ioride (0.641
g 96%0)wias Dbtaned-as a-sbtida rkd-NNVIR{400MHz, IDMSQ«d6)Sine
7.04-7.06(1H, m), 7.37-7.40(2H, m), 7.70(1H, d, J=9.8Hz), 7.86-7.95(2H, m),
8.49(1H,%* 3+4.6Hz), 13.01(1H, br s). EI-MSm/z: 283(M"). [0577] 2) Title
compoyng Jheditle eempoundy;149 g, 50%) was obtained as a solid by the
same od as that in Example 1, using 1-(6-
hydroxXy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid
hydrochleri . 5(?9) ndyN- methylpiperazine (0.104 mL).

1H-NMR(400MH D&13)%: 2.33(3H, s), 2.45-2.52(4H, m), 302
- )
| CHO

Mel N
[0545]

1) 1-[1-(6-Methoxy-3-pyridyl) -5-(2-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine-l-carboxylic acid tert-
butyl ester

2-[1-(6-Methoxy-3-pyridyl)-5-(2-pyridyl) -1H-pyrazole-
3-carbonyl]pyrazolidine-l-carboxylic acid tert-butyl ester
(1.33 g, 82%) was obtained as an amorphous form by the same
method as that in Example 5, using 1-(6-methoxy-3-pyridyl) -
5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid (1.073 g) of
Reference Example 3 and pyrazolidine-l-carboxylic acid
tert-butyl ester (0.967 g, Y. Endo, et al., Bioorg. Med.
Chem., 2002, 10, 953).

'H-NMR (400MHz, CDCls3)&: 1.41(9H, br s), 2.05-2.20(2H, m),
3.15-3.60(2H, br), 3.94(3H, s), 4.00-4.50(2H, br), 6.74(1lH,
d, J=8.7Hz), 7.15-7.43(3H, m), 7.64(1H, dd, J=8.7, 2.7Hz),
7.67(1H, dt, J=7.8, 1.5Hz), 8.09(1H, d like, J=1.5Hz),
8.50(1H, d like, J=4.9Hz).

FAB-MSm/z: 451 (M+H)".

[0546]
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3.81(2H, m), 4.04(2H, m), 7.04(1H, d, J=10.0Hz), 7.10(1H, s), 7.24-7.27(1H,
m), 7.58-7.62(2H, m), 7.75-7.79(1H, m), 8.47-8.48(1H, m), 11.23(1H, br s).
EI-MSm/z: 365(M*). [0578] [Example 18] 1-[1-(6-Methyl-3-pyridazinyl)-5-(5
methyl-2-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0579]
[Chemical Formula 106] N O DF NN N N N [0580] The title compound
(0.236 g, 70%) was obtained as a solid by the same method as that in

Examplg, 1'1“31'99 8 @te rhoxy-3- 1) -5- yridyl) -1H-
methyl-3-pyridazinyl)-5-(5- methyl 5 pyrldi)//I) 1H- pyrazole -3- carboxyllc acid

(@268 1ef-Reference EXampleztB aatld, 4- difluoropiperidine hydrochloride
(0.160 g) of Reference Example 18. 1H-NMR(400MHz, CDC13)5:

2.09-2.10(4H, [hy"S 3¢50 <y PEAEH) 553 923 D) ni‘)H4%ﬁZf71@H

n‘B)*rZa%llﬂ/l? 371.*%%(%@5(1% m@%@g(w g7%78mz)®}§t%%@€h rﬁ)s an
EI-MSm/z: 398(M*). Elemental analysis: as C20H20F2N60 Theoretical

valuer i B3 290 HN 5:06;tNe23 0% Fe8p8d as that in Example 6-(2),
using 2-[1-(6-methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-
3-carbonyl]pyrazolidine-l-carboxylic acid tert-butyl ester
(1.33 9g).

'H-NMR (400MHz, CDCls)&: 2.08-2.30(2H, m), 3.10-3.25(2H, m),
3.76-3.81(2H%x2/3, m), 3.95(3H, s), 4.10-4.23(2Hx1/3, m),
4.76(1Hx2/3, br), 5.46(1Hx1/3, br), 6.75(1H, d like,
J=8.8Hz), 7.17-7.76(5H, m), 8.13(1H, d like, J=2.2Hz),
8.50(1H, br).
FAB-MSm/z: 351 (M+H)".

[0547]

3) Title compound

4-(Dimethylamino)pyridine (0.212 g) and
trifluoromethanesulfonic anhydride (0.220 mL) were added to
a solution of 1-[1-(6-methoxy-3-pyridyl)-5-(2-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine (0.306 g) in N, N-
dimethylformamide (5.0 mL) at 0°C, and the resultant
mixture was stirred for 1 hour. An aqueous sodium hydrogen
carbonate solution and ethyl acetate were added to the
reaction solution, and the mixture was partitioned. The
organic layer was washed with saturated saline, and then
dried over anhydrous sodium sulfate. After separation by

filtration, a residue obtained by evaporating the solvent
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9.54. Measured value: C, 60.11; H, 4.97; N, 20.95; F, 9.40. [0581] [Example
19] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-4-methylpiperidine [0582] [Chemical
Formula 107] fo NN ,NN'N MeO N [0583] The title compound (0.289 g,
90%) was obtained as a solid by the same method as that in Example 1,
using 1-(6- methoxy -3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic

agic(0,250 g) of Refe é%%%%gx%%ofﬁﬁ‘@q da methylnipega ﬂQzH%ﬂHL)
1H-NMR(400MHz, CDC13)5: 0.98(3H, d, J=6.1Hz), 1.19-1.28(2H, m),

1@&@%61(6@11:@)132 162.84(kH, rmmaﬁdfaﬁﬂxmtm)@maﬂ(srahs) title
4.62-4.74(2H, m) 7.04(1H, 5), 7.12-7.14(1H, m), 7.20-7.24(1H, m)
75ERBEAH! MY %7927 F8(0H ) 2 7583¢H, d, J=9.3Hz), 8.41-8.43(1H, m).

ElMam/z: 378@Y)- Elemenial analysis: a5 C20H2ZN6D2:0.25H20 21, m)
Theoretical value: C, 62.73; H, 5.92; N, 21.95. Measured value: C, 62.92; H,
57PN3.97), 4.07-4.18(2H, br), 6.76(1H, d, J=9.0Hz), 7.23-
7.34(2H, m), 7.41(1H, d, J=7.8Hz), 7.60(1H, dd, J=9.0,
2.7Hz), 7.72(1H, dt, J=7.8, 2.0Hz), 8.10(1H, d, J=2.0Hz),
8.52(1H, br d, J=4.9Hz), 8.59(1H, br s).ESI-MSm/z:
379 (M+H) ".

Elemental analysis: as CigHi1gNgO3-0.25H,0

Theoretical value: C, 59.060; H, 4.87; N, 21.95.

Measured value: C, 59.52; H, 4.77; N, 21.85.

[0548]

[Example 8] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]-2-
methanesulfonylpyrazolidine

[0549]

[Chemical Formula 96]

[0550]

Triethylamine (0.168 mL) and methanesulfonyl chloride
(0.0749 mL) were added to a solution of 1-[1-(6-methoxy-3-
pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carbonyl]pyrazolidine

(0.282 g) of Example 7-(2) in dichloromethane (5.0 mL) at

293



[Example 20] 1-[1-(6-Methoxy-3-pyridyl)-5-(2 304
pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0584] [Chemical
Formula 108] i1 N, 0N N NOM 07, N [0585] The title compound (0.302
g, 90%) was obtained as a solid by the same method as that in Example 1,
using 1-(6- methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid
(0.250 g) of Reference Example 3 and 4- methoxypiperidine hydrochloride

(%4% 9) FF%%G{S%G Example 23, - NMR(400MHZ, GRG13)5: &QZ(%T

1.94(2H, m), 3.37(3H, s), 3.47-3.55(2H, m), 3.71-3.76(1H, m), 3.95(3
s)?, ldcﬁg(iH M), e 27 Elrkd, ml)],l@ﬂ5fblﬂmdwéz8 8HR)ed. Gﬂ(lthes)l;eactlon
7.21-7.25(1H, m), 7.40-7.42(1H, m), 7.59(1H, dd, J=8.8, 2.7Hz),
7689750 H, Y &R E(TH XA VRS FRE) PE B1L BE3EH, m] PEI-MSiRT:C

393(M). Elemental analysis: as G21H23N30B:025H2Qd Theqrefical yalugs »
C, 63.38; H, 5.95; N, 17.60. Measured value: C, 63.53; H, 5.83; N, 17.69.
[6886]drous sodium sulfate. After separation by filtration,

a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel column chromatography
(methanol-chloroform), to obtain the title compound (0.230
g, 67%) as a solid.
'"H-NMR (400MHz, CDCls)&: 2.22-2.36(2H, m), 3.19(3H, s),
3.75(2H, br), 3.96(3H, s), 4.28(2H, br), 6.77(1lH, d,
J=8.8Hz), 7.21-7.28(1H, m), 7.30(1lH, s), 7.41(1H, d like,
J=7.8Hz), 7.61(1H, dd, J=8.8, 2.7Hz), 7.71(1H, dt, J=7.8,
1.7Hz), 8.12(1H, d, J=2.7Hz), 8.52(1H, d like, J=4.9Hz).
ESI-MSm/z: 429 (M+H)".

Elemental analysis: as CioHoNgO4S

Theoretical value: C, 53.26; H, 4.70; N, 19.061; S,
7.48.

Measured value: C, 53.19; H, 4.68; N, 19.48; s, 7.51.

[0551]

[Example 9] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyrazinyl) -1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine

[0552]

[Chemical Formula 97]
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[Example 21] (3R)-1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-3-fluoropiperidine 305 [0587] [Chemical
Formula 109] N1-O NN 071 MeO N [0588] The title compound (271 mg,
66%) was obtained as a solid by the same method as that in Example 5,
using 1-(6- methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid
(318 mg}\pf Reference Example 3 and (3R)-3- fluoropiperidine hydrochloride
(150 Reference Example 26. 1H-NMR(400MHz, CDC13)5: 1.59(1H,
br s), 200(&H, br s),~3.53 O 5H, s), 3.93-4.13(6H, m), 4.33(0.5H, s), 4.70(1H,
§Hz) 7.13(1H, s), 7.22-7.26(1H, m), 7.47(1H,

d, J= si%), E(1H, d, ‘OHz), 7.71(1H, td, J=7.8, 1.2Hz), 8.12(1H, d,

J=2.4KHlz), 8.52(1H, d, J= 49Hz) ESI-MSm/z: 382(M+H)'. Elemental analysis:
28H20EN502 Theoretical value: C, 62.98; H, 5.29; N, 18.36. Measured
valtie: C, 62.70: H, 5.22; N, 18.12. [0589] [Example 22]

(3R)-1- [[1@(6~Methoxy -3-pyridazinyl)-5-
(2- py”d%/}? 1H rgzgloemgocl?rqgoQ%I]_féguoropép%ndlwas obtained as a

solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid (0.232 g) of Reference Example 12 and 4, 4-
difluoropiperidine hydrochloride (0.222 g) of Reference
Example 18.
'H-NMR (400MHz, CDCl3)&: 2.06-2.14(4H, m), 3.92-3.96(2H, m),
4.12(3H, s), 4.14-4.18(2H, m), 7.19(1H, d, J=9.3Hz),
7.23(1H, s), 7.85(1H, d, J=9.3Hz), 8.42-8.43(1H, m),
8.53(1H, d, J=2.4Hz), 8.83-8.84(lH, m).
ESI-MSm/z: 402 (M+H)".

Elemental analysis: as CigH17F2N;0;

Theoretical wvalue: C, 53.86; H, 4.27; N, 24.43; F,

Measured value: C, 53.57; H, 4.22; N, 24.39; F, 9.17.

[0554]

[Example 10] 1-[1-(6-Methoxy-3-pyridyl)-5-(1H-pyrrol-
1-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine

[0555]

[Chemical Formula 98]
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[0590] 306 [Chemical Formula 110] ~N 1 CN-NN N eO N [0591] The title
compound (268 mg, 70%) was obtained as a solid by the same method as
that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid (297 mg)
of Reference Example 4 and (3R)-3- fluoropiperidine hydrochloride (140 mg)
of Reference Example 26. 1H-NMR(400MHz, CDC13)5: 1.64(1H, br s),

2. 00(3@5) 3.50-4. 30(4I-rt;l m), 4.10(3H, s), 4.72(1H, dd, J=46.1, 25.1Hz),
7.10-7.17 1H m), 7.59(1H, br s), 7.72-7.85(2H, m),

8.40-8. 42(1 -II\VISmIX—SSS(M+H) [0592] [Example 23]
(25)-1 efﬁoxy 3- \yrréazmyl) 5 (2-pyridyl)-1H-pyrazole-3-carbonyl]-2-

trifluorbmethylpyrrolidine [0593] [Chemical Formula 111] F3C NfoNN N
MeO ™ N

[0556]

The title compound (0.239 g, 80%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5- (1H-pyrrol-1-yl)-1H-pyrazole-3-
carboxylic acid (0.221 g) of Reference Example 11 and 1-
methylpiperazin-2-one hydrochloride (0.180 g) of Reference
Example 21.

"H-NMR (400MHz, CDCls)&: 3.03(3H, s), 3.45-3.52(2H, m),
3.95(3H, s), 4.03-4.06(1H, m), 4.42-4.46(2H, m), 4.83(1lH
br s), 6.31(2H, t, J=2.1Hz), 6.66(2H, t, J=2.2Hz),
6.71(1/2H, s), 6.73(1/2H, s), 6.86(1/2H, br s), 6.91(1/2H,
br s), 7.18-7.23(1/2H, m), 7.32-7.35(1/2H, m), 7.96-
7.98(1/2H, m), 8.05-8.07(1/2H, m).

ESI-MSm/z: 381 (M+H)".

Elemental analysis: as CigHoNgO3

Theoretical value: C, 59.99; H, 5.30; N, 22.09.

Measured value: C, 59.97; H, 5.23; N, 22.23.

[0557]

[Example 11] 1-[1-(6-Methoxy-3-pyridyl) -5-(1lH-pyrrol-
2-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine

[0558]

[Chemical Formula 99]
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N, 307 [0594] The title compound (240 mg, 45%) was obtained as a solid by
the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid (378 mg)
of Reference Example 4 and (2S)-2- trifluoromethylpyrrolidine (177 mg).
1H-NMR(400MHz, CDC13)5: 2.05-2.25(4H, m), 3.72-6.05(3H, m), 4.11(3H,
s), 7.14( HMd, J=9.0Hz), 7.20-7.30(2H, m), 7.57(1H, br s), 7.62-7.81(2H, m),

retiﬁa}{/alue: C, 54.55;: H, 4.10; N, 20.09. Measured
value: C, 54. N, 20.85. [Example 24]

(35)-1- Bthoxy-3-pyrid{l)-5-(2
pyridyl}-1H:pyrazole-3-carbonyl]-3-fluoropyrrolidine [0595] [Chemical
FaemGla’™12] ON.F N'N N N [0596] The title compound (69 mg, 19%)
was obiaég % s a solid by the same method as that in Example 5, using
1-(6-m yfls-pyridyI)-5-(2-pyridyl)-1H-pyrazo|e-3-carboxylic acid (318
mg) of ReferenceExampla;3 anth(38)e3vfluerepyrreliding hydrachlaride; (126
mg) of Reference
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5- (1H-pyrrol-2-yl)-1H-pyrazole-3-
carboxylic acid (0.222 g) of Reference Example 5 and 1-
methylpiperazin-2-one hydrochloride (0.212 g) of Reference
Example 21.
'H-NMR (400MHz, DMSO-d¢)d: 2.87 (3H, s), 3.38-3.42(2H, m),
3.89(1H, br s), 3.93(3H, s), 4.18(1H, br s), 4.25-4.28(1H,
m), 4.67(1H, br s), 5.54(1H, br s), 5.99-6.01(1H, m), 6.88-
6.90(1H, m), 6.97-7.04(2H, m), 7.81(1H, dd, J=8.8, 2.7Hz),
8.27-8.30(1H, m), 11.42(1H, br s).
ESI-MSm/z: 381 (M+H) .
[0560]
[Example 12] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-2-yl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine
[0561]

[Chemical Formula 100]
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308 Example 24. 1H-NMR(400MHz, CDC13)5: 2.01-2.09(1H, m),
2.28-2.35(1H, m), 3.76-4.20(3H, m), 3.96(3H, s), 4.44-4.49(1H, m), 5.32(1H,
dd, J=52.6, 4.3Hz), 6.76(1H, d, J=8.8Hz), 7.22-7.28(2H, m), 7.46(1H, dd,
J=7.9, 2.8Hz), 7.57-7.61(1H, m), 7.72(1H, td, J=7.7, 1.7Hz), 8.14(1H, d,
J=2.7Hz), 8.51(1H, t, J=2.4Hz). ESI-MSm/z: 368(M+H)'. Elemental analysis:
as C19H18FNS02-0.25H20 Theoretical value: C, 61.37; H, 5.01; N, 18.83.

Measurgdvalye; C. ohol .0 76: N,18,95, 0597] [Exaale, 23] @S..

5R)-1-[1-(6- Methoxy -3-pyridyl)-5-

(2pyridyh vl Hipyrazole- Br@ahb@md}sZtrnethoxyrﬁemybse methykpymrolithines -
[0598] [Chemical Formula 113% O NNy £b599] The title compound
(158 1530905 Wa< 66tHied a aﬁlgﬂ? iSF&@dct yihe dameYh2tdd as that

inExanple B Using 1-(6-smethoxy3pyHexhS:(2-pytidyh-1H-pyrazeles-

carboxylic acid (385 mg) of Reference Example 3 and (2S,
SRy mathorymetin- 5<®néth§7lpWTFr)olidine hydrochloride (215 mg) of

R%F”%EP E&ﬁﬂyﬂeéb o: 2.33(3H, s), 2.42-2.45(2H, m),
2.49-2.52(2H, m), 3.83-3.86(2H, m), 3.94-3.97(2H, m),
4.19(3H, s), 6.28-6.31(1H, m), 6.61-6.64(1H, m), 6.94(1H
s), 6.96-6.98(1H, m), 7.19(1H, 4, J=9.3Hz), 8.00(1H, d,
J=9.5Hz), 11.56(1H, br s).

ESI-MSm/z: 368 (M+H) .

Elemental analysis: as CigH,1N;0;

Theoretical value: C, 58.84;H, 5.76;N, 26.69.

Measured value: C, 58.54;H, 5.71;N, 26.82.

[0563]

[Example 13] 4-[1-(6-Methoxy-3-pyridyl) -5-(1H-pyrrol-
l1-yl)-1H-pyrazole-3-carbonyl]morpholine

[0564]

[Chemical Formula 101]

[0565]
The title compound (0.227 g, 82%) was obtained as a
solid by the same method as in Example 1, using 1-(6-

methoxy-3-pyridyl)-5- (1H-pyrrol-1-yl)-1H-pyrazole-3-
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309 1H-NMR(400MHz, CDC13)5: 1.12 and 1.31(3H, d, J=6.3Hz),
1.55-2.30(3H, m), 3.24-5.25(6H, m), 3.38 and 3.40(3H, s), 3.95 and 3.96(3H,
s), 6.73 and 6.77(1H, s), 7.22-7.24(1H, m), 7.47-7.49(1H, m), 7.57-7.61(1H,
m), 7.70-7.74(1H, m), 8.09-8.13(1H, m), 8.49-8.51(1H, m). ESI-MSm/z:
408(M+H)*. [0600] [Example 26] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2
pyridyl)-1H-pyrazole-3-carbonyl]-2, 5-dimethylpyrrolidine [0601] [Chemical

Formia 1141 TO.Ny N NMECT Y 08921, Theditie compound (224 mg,

61%) was obtained as a solid by the same method as that in Example 5,
usingob{6i methoxy-33pyrdazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic

id (297 f Ref Example 4 and 2, 5- dimethylpyrrolidine (100
) NI HOMIS D135, 1 1o-Lea{er1 thy. 13724 7A(2H, ),

196-2.35(2b1 1), 43 1(3H09). 4.32-016(2H, Mk 6425 /23(3H, M),
7.59-7.62(1H, m), 7.73-7.83(2H, m), 8.40(1H, d, J=3.2Hz). ESI-MSm/z:
379(NI+H)#. 4, J=8.8Hz), 6.86(1H, s), 7.25(1lH, dd, J=8.8,
2.7Hz), 8.02(1H, d, J=2.9Hz).
ESI-MSm/z: 354 (M+H)".
Elemental analysis: as CigHj9Ns03
Theoretical value: C, 61.18; H, 5.42; N, 19.82.
Measured value: C, 61.23; H, 5.46; N, 19.70.
[Example 14] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-2-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0566]

[Chemical Formula 102]

[0567]

The title compound (0.177 g, 59%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl) -5- (1H-pyrrol-2-yl)-1H-pyrazole-3-
carboxylic acid (0.222 g) of Reference Example 10 and 4-
methoxypiperidine hydrochloride (0.216 g) of Reference
Example 23.

'H-NMR (400MHz, CDCls3)&: 1.61-1.75(2H, m), 1.86-2.00(2H, m),

3.38(3H, s), 3.47-3.65(3H, m), 4.05-4.16(2H, m), 4.19(3H,

299



Elemental analysis: as C20H22N602 310 Theoretical value: C, 63.48; H,
5.86; N, 22.21. Measured value: C, 63.23; H, 5.85; N, 22.20. [0603]
[Example 27] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-2-methylpyrrolidine [0604] [Chemical
Formula 115] N~ N N M.[1 N [0605] The title compound (153 mg, 42%)
was obtained as a solid by the same method as that in Example 5, using
L(6; methoxy:Srpyiidaziny)- (2 yricyl 4 pyrazole: 41 qarboxyjic agid, (297
mg) of Reference Example’4 and 2- methylpyrrolidine (106 L)’
1H-BMRE00MHZz7 CBC18)5:d.,.243%138H) d, 9=613HZ), 1.35(3%2/3k; ),
J=6.3Hz% 1.61-2.11(4H, m), 3.70-4.10(2H, m), 4.10(3H, s), 4.44(Ix2/3H, dd,
3210%) 63K 5500(1x1/3H, t, J=6.3Hz), 7.11-7.15(1H, m), 7.19-7.23(2H,
M5 7-5857,62(1k M)A Y5(L1H, t, J=7.7Hz), 7.81(1H, d, J=9.3Hz), 8.40(1H, t,
J=3.7Hz). ESI-MSm/z: 365(M+H)". Elemental analysis: as C19H20N602
Theoreti¢anealtie 1C2 62162 1H4,:5.53; N 231063

Theoretical value: C, 59.67; H, 5.80; N, 21.98.

Measured value: C, 59.44; H, 5.74; N, 22.03.

[0568]

[Example 15] 4-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-2-yl)-1H-pyrazole-3-carbonyl]morpholine

[0569]

[Chemical Formula 103]

[0570]

The title compound (0.197 g, 68%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl) -5- (1H-pyrrol-2-yl)-1H-pyrazole-3-
carboxylic acid (0.222 g) of Reference Example 10 and
morpholine (0.123 mL).

'"H-NMR (400MHz, CDCl3)&: 3.70-3.73(2H, m), 3.79-3.84(4H, m),
4.00-4.03(2H, m), 4.20(3H, s), 6.29-6.31(1H, m), 6.62-
6.64(1H, m), 6.96-6.98(2H, m), 7.20(1H, d, J=9.5Hz),
7.97(1H, d, J=9.5Hz), 11.53(1H, br s).

ESI-MSm/z: 355 (M+H)".
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Measured value: C, 62.33; H, 5.52; N, 22.96. 311 [0606] [Example 28]
1-[1-(6-Methoxy-3-pyridyl)-5-(2 pyridyl)-1H-pyrazole-3-carbonyl]-2,
5-dimethylpyrrolidine [0607] [Chemical Formula 116] 1 0 N fINN [0608] The
titte compound (105 mg, 28%) was obtained as a solid by the same method
as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid (296 mg) of
Refere Q%%(?mple 3 and 2, 5- dimethylpyrrolidine (100 mg).
1H-NMR(400MHz, CDC13)5: 1.10-1.45(6H, m), 1.60-2.15(4H, m), 3.96(3H,
S), 4.33(EHas}1485¢60H, 9); 6144(dH |« hy28. BHZ)r 7 RO-Y-26(2H,im); hyl -
7.47(1H, d, J=7.8Hz), 7.57(1H, dd, J=8.8, 2.7Hz}, 7.72(1H, td, J=7.8, 1.6HZz),
SHUAY W L322 7 HZ) | B BO(IRY U 9=4 6192 ESIENISHES 378 f+H)'.
Elementglsanalysis: as C21H23N502 Theoretical value: C, 66.83; H, 6.14; N,
18.55. Measured value: C, 66.57; H, 6.13; N, 18.55. [0609] [Example 29]
1-[1-(6-MéthokyB-pyridyiy-5(2-04]

pyridyl)-1H-pyrazole-3-carbonyl]-2-methylpyrrolidine 312
AN
M O
SN —
\
I
[0573]

The title compound (0.228 g, 71%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methyl-3-pyridyl)-5-(l-methyl-1H-pyrrol-3-yl)-1H-pyrazole-
3-carboxylic acid (0.260 g) of Reference Example 14 and
morpholine (0.200 mL).

'H-NMR (400MHz, CDCl3)&: 2.62(3H, s), 3.60(3H, s), 3.67-
3.86(6H, m), 4.10-4.20(2H, m), 5.86-5.90(1H, m), 6.47-
6.53(2H, m), 6.79(1H, s), 7.21(1H, d, J=8.1Hz), 7.64(1lH,
dd, J=8.1, 2.7Hz), 8.57(1H, d, J=2.7Hz).

ESI-MSm/z: 352 (M+H)".

[0574]

[Example 17] 1-[1-(6-Hydroxy-3-pyridazinyl) -5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0575]

[Chemical Formula 105]
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[0610] [Chemical Formula 117] 1NON 'NMP'n N [0611] The title
compound (219 mg, 60%) was obtained as a solid by the same method as
that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid (296 mg) of
Reference Example 3 and 2- methylpyrrolidine (106 L). 1H-NMR(400MHz,

. 1.23(3x1/3H, d, J=6.3Hz), 1.34(3x2/3H, d, J=6.3H2z),
1.61-7732(3H, m), 3.70-4.53(3H, m), 3.95(3x2/3H, s), 3.96(3x1/3H, s),
4.44(1Xe/3H4, dd, J=18.7, 6.3Hz), 5.04(IxI/3H, br s), 6.74(1H, d, J=8.8Hz),
7.20-7.42\43(2 SH)INA 1, ﬁngz), 7.56-7.61(1H, m), 7.69-7.74(1H, m),
8.14(1H, 9, J92,9Hz), 8.5Q(1H, d, J=4.9Hz). ESI-MSm/z: 364(M+H)'.
Elemehtar nalysis: as C20H21N502 Theoretical value: C, 66.10; H, 5.82; N,
19.27ﬁ/|?;sured value: C, 66.09; H, 5.76; N, 19.34. [0612] [Example 30]
1H%-(6-Methoxy-3-pyridyl)-5-(4-

pyrimidinyd); Hi-pyrazole-3-carbonyl]-4-methylpiperazine [0613] 313

1) 1-(6-Hydroxy-3-pyridazinyl)-5-(2-pyridyl)-1H-
pyrazole-3-carboxylic acid hydrochloride

A solution of 1-(6-methoxy-3-pyridazinyl)-5-(2-
pyridyl) -1H-pyrazole-3-carboxylic acid (0.60 g) of
Reference Example 4 in an aqueous 1 N hydrochloric acid
solution (12 mL) was heated to reflux for 4 hours. After
air cooling, the solvent of the reaction solution was
evaporated under reduced pressure, and 1-(6-hydroxy-3-
pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-carboxylic acid
hydrochloride (0.641 g, 96%) was obtained as a solid.
'H-NMR (400MHz, DMSO-d¢)&: 7.04-7.06(1H, m), 7.37-7.40(2H,
m), 7.70(1H, d, J=9.8Hz), 7.86-7.95(2H, m), 8.49(1H, d,
J=4.6Hz), 13.01(1H, br s).
EI-MSm/z: 283 (M").

[0577]

2) Title compound

The title compound (0.149 g, 50%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
hydroxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid hydrochloride (0.250 g) and N-
methylpiperazine (0.104 mL).

'H-NMR (400MHz, CDCls)&: 2.33(3H, s), 2.45-2.52(4H, m),
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[Chemical Formula 118] fO LN ~N'N NON I, N [0614] The title compound
(51 mg, 76%) was obtained as a solid by the same method as that in
Example 5, using 1-(6- methoxy-3-pyridyl)-5-(4-pyrimidinyl)-1H-pyrazole-3-
carboxylic acid (50 mg) of Reference Example 16 and N- methylpiperazine
(28 L). 1H-NMR(400MHz, CDC13)5: 2.33(3H, s), 2.43-2.55(4H, m),
3.80-3.90(2H, m), 3.99(3H, s), 4.06-4.13(2H, m), 6.82(1H, d, J=8.8Hz),
T34 8) LR8I0, 13, 181K, 0 3238, 2 THa) S5
d, J= 2(7Hz) 8.75(1i 1Hz2), 909(1H , J=1.2Hz). 2SI MSm/y.
380(M3+H)4 -[0615] 1[1E,xam;)le7315]8(25)62[@€6 MethoXy"&‘apyndaz(myl,) ) ,
(2-pyridyl)-1H-pyrazole- 3 carbon []-2- quoromethyIpyrrolldlne [0616]
[Chérhi cgaﬁrgoﬂ?ﬂ{naﬁl@] 2N AN NN =J

EI-MSm/z: 365 (M) .

[0578]

[Example 18] 1-[1-(6-Methyl-3-pyridazinyl)-5-(5-
methyl-2-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0579]

[Chemical Formula 106]

[0580]

The title compound (0.236 g, 70%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methyl-3-pyridazinyl) -5-(5-methyl-2-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 15 and 4, 4-
difluoropiperidine hydrochloride (0.160 g) of Reference
Example 18.
'H-NMR (400MHz, CDCl3)&: 2.09-2.10(4H, m), 2.33(3H, s),
2.74(3H, s), 3.92-3.94(2H, m), 4.15-4.17(2H, m), 7.08(1lH
s), 7.47-7.57(3H, m), 7.82(1H, d, J=8.8Hz), 8.23(1H, m).
EI-MSm/z: 398 (M').

Elemental analysis: as CygHyoF2NgO

Theoretical wvalue: C, 60.29; H, 5.06; N, 21.09; F,
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I ,N Meo N 314 [0617] The title compound (245 mg, 64%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid (297 mg)
of Reference Example 4 and (2S)-2- fluoromethylpyrrolidine hydrochloride
(140 mg) of Reference Example 27. 1H-NMR(400MHz, CDC13)5:
1.92-2.08(4H, m), 3.71-4.82(5H, m), 4.11(3H, s), 7.12-7.16(1H, m),
720:-7.27(2H, m), 7.59- 7.63(1H, m), 7.73-7.82(2H, m), 8.39-8.42(1H, m).
ESI-MSm/z: 383(M+H)'. [0618] [Example 32]
1-[5-(5Methyl-2pyrazimyt)-T-(640ethyl- H, 4.97; N, 20.95; F, 9.40.
3-pyridyl -1H-anrazoIe-3-carbonyl]-4-f|uoropiperidine [0619] [Chemical
Formula JNN-NND-F 1NN [0620] The title compound (0.225 g,
76%) wes.obtgined as a salid bydhgsame me sithatip Bxample 1,
using 5-(5- methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
casboxdfi¢ Jacld (0.2802y) ef Referehee EXamplec8 lanti4reridine

[0582]

[Chemical Formula 107]

[0583]

The title compound (0.289 g, 90%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 4 and 4-
methylpiperidine (0.119 ml).

'H-NMR (400MHz, CDCl3)&: 0.98(3H, d, J=6.1Hz), 1.19-1.28(2H,
m), 1.60-1.76(3H, m), 2.76-2.84(1H, m), 3.11-3.17(1H, m),
4.10(3H, s), 4.62-4.74(2H, m), 7.04(1H, s), 7.12-7.14(1H,
m), 7.20-7.24(1H, m), 7.56-7.58(1H, m), 7.72-7.76(1H, m),
7.83(1H, d, J=9.3Hz), 8.41-8.43(1H, m).

EI-MSm/z: 378 (M') .

Elemental analysis: as C,oH22NgO0,-0.25H,0

Theoretical value: C, 62.73; H, 5.92; N, 21.95.

Measured value: C, 62.92; H, 5.79; N, 21.97.

[Example 20] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
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fluoropiperidine hydrochloride (0.141 g) of Reference Example 19. 315
1H-NMR(400MHz, CDC13)5: 1.93-2.00(4H, m), 2.58(3H, s), 2.62(3H, s),
3.69-3.72(1H, m), 3.97-4.10(2H, m), 4.22- 4.26(1H, m), 4.87-5.01(1H, m),
7.20-7.24(2H, m), 7.63(1H, dd, J=8.3, 2.7Hz), 8.34(1H, m), 8.42(1H, d,
J=2.7Hz), 8.62(1H, d, J=1.5Hz). EI-MSm/z: 380(M*). [0621] [Example 33]
4-[1-(6-Methoxy-3-pyridyl)-5-(1H

p 0l-3-y1)-1H- -3-¢a rphpli [ ical Formula
RN R Ko Mao N 19633] The tie somipound (0,041 3, 5156
was obtginéd as a solid by the same method as that in Example 1, using
1-(6- methoxy-3-pyridyl)-5-(1H-pyrazol-3-yl)-1H-pyrazole-3- carboxylic acid
BFReférente EXarmple’ 3 and morpholine (0.203 mL).

m), 6.1 Hz)6.80(1H, dd, J=8.8, 0.5Hz), 7.28(1H, s), 7.54(1H,
d, J=2.4Hz), dd, J=8(8y.7Hz), 8.23-8.24(1H, m), 10.89(1H, br s).
o TN
o
MeD ™
[0585]

The title compound (0.302 g, 90%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.250 g) of Reference Example 3 and 4-
methoxypiperidine hydrochloride (0.142 g) of Reference
Example 23.

'H-NMR (400MHz, CDCls)&: 1.67(2H, m), 1.94(2H, m), 3.37(3H,
s), 3.47-3.55(2H, m), 3.71-3.76(1H, m), 3.95(3H, s),
4.09(1H, m), 4.27(1H, m), 6.75(1H, d, J=8.8Hz), 7.09(1lH,
s), 7.21-7.25(1H, m), 7.40-7.42(1H, m), 7.59(1H, dd, J=8.8,
2.7Hz), 7.68-7.72(1H, m), 8.11(1H, d, J=2.7Hz), 8.51-
8.53(1H, m).

EI-MSm/z: 393 (M").

Elemental analysis: as C,1H,3Ns03-0.25H,0

Theoretical wvalue: C, 63.38; H, 5.95; N, 17.60.

Measured value: C, 63.53; H, 5.83; N, 17.69.

[0586]

[Example 21] (3R) -1-[1-(6-Methoxy-3-pyridyl)-5-(2-

pyridyl) -1H-pyrazole-3-carbonyl]-3-fluoropiperidine
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ESI-MSm/z: 355(M+H)+. 0624] 316 [Example 34]
1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-3-methoxypiperidine [0625] [Chemical
Formula 122] 1OM NON1/N NeON 0626] The title compound (285 mg,
86%) was obtained as a solid by the same method as that in Example 1,
using 1-(6- methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-carboxylic acid
(250 m b fBR ference Example 3 and 3- methoxypiperidine hydrochloride
(166 mg) of Reference Example 28. 1H-NMR(400MHz, CDC13)5:
1.59-1.682Hhim3d,11.85¢kH ] ;)1 203(1H, m), 3.31(3/2H, s), 3.35-3.51(3H, m),
), 3.95-3.95(3H, m) 4.19-4.45(2H, m), 6.75(1H, d, J=8.8H2z),

. , M), 7.22-7. 25(1H m), 7.40-7.45(1H, m), 7.59(1H, dd, J=8.8,
2.7Hz2), 737 Hjl @(m s), 8.51(1H, s). EI-MSm/z: 393(M").

Elemental analysjs: as C21H21N503 Theoretical value: C, 64.11; H, 5.89; N,
17.80@ure value: C, 63.89; H, 5.87; N, 17.63.
-~
MeO N
[0588]

The title compound (271 mg, 66%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (318 mg) of Reference Example 3 and (3R)-3-
fluoropiperidine hydrochloride (150 mg) of Reference
Example 26.

'H-NMR (400MHz, CDCl3)&: 1.59(1H, br s), 2.00(3H, br s),
3.53(0.5H, s), 3.93-4.13(6H, m), 4.33(0.5H, s), 4.70(1H, d,
J=46.6Hz), 6.76(1H, d, J=8.8Hz), 7.13(1H, s), 7.22-7.26(1lH,
m), 7.47(1H, d, J=8.0Hz), 7.56(1H, d, J=32.0Hz), 7.71(1lH,
td, J=7.8, 1.2Hz), 8.12(1H, d, J=2.4Hz), 8.52(1H, d,
J=4.9Hz) .

ESI-MSm/z: 382 (M+H)".

Elemental analysis: as C,pHoFN50;

Theoretical value: C, 62.98; H, 5.29; N, 18.36.

Measured value: C, 62.70; H, 5.22; N, 18.12.

[0589]

[Example 22] (3R) -1-[1-(6-Methoxy-3-pyridazinyl)-5-
(2-pyridyl) -1H-pyrazole-3-carbonyl]-3-fluoropiperidine

[0590]

306



[0627] [Example 35] 4-[1-(6-Methoxy-3-pyridyl)-5-(1H-pyrrol- 317
3-yl)-1H-pyrazole-3-carbonyl]morpholine [0628] [Chemical Formula 123] H
N NN NV MeO N [0629] The title compound (230 mg, 84%) was obtained as
a foamy material by the same method as that in Example 1, using
1-(6-methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-1H- pyrazole-3-carboxylic acid
(200 mg) of Reference Example 30 and morpholine (184 L).
1H-NMR{4Q0MHz, GREC13)5: 3.68;3. 83(6H, m), 3.98(3H, s), 4.16(2H, br s),
m), 6.62-6.65(1H, m) 6.71- 6.75(1H, m), 6.79(1H, d, J=8.8Hz),
61(1H dd, J 8.8, 2.7Hz), 8.24(1H, d, J=2.7Hz), 8.41(1H, br s).

Al +H)” [

: )] [Example 36]
1-[1-(6-Metho -5-(1;methyl-
1H-pyr {/\fg‘-rllH -pyrazote-3-carbonyl]-4-methyl-3- oxopiperazine [0631]
[Chem aI F rmula 124] 318 -N

[0591]

The title compound (268 mg, 70%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid (297 mg) of Reference Example 4 and (3R)-3-
fluoropiperidine hydrochloride (140 mg) of Reference
Example 26.

'H-NMR (400MHz, CDCl3)&: 1.64(1H, br s), 2.00(3H, br s),
3.50-4.30(4H, m), 4.10(3H, s), 4.72(1H, dd, J=46.1,
25.1Hz), 7.10-7.15(2H, m), 7.20-7.23(1H, m), 7.59(1H, br
s), 7.72-7.85(2H, m), 8.40-8.42(1H, m).

ESI-MSm/z: 383 (M+H)".

[0592]

[Example 23] (2S8)-1-[1-(6-Methoxy-3-pyridazinyl)-5-
(2-pyridyl) -1H-pyrazole-3-carbonyl]-2-
trifluoromethylpyrrolidine

[0593]

[Chemical Formula 111]
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N NN M1NO0632] The title compound (0.094 g, 59%) was obtained as an
amorphous material by the same method as that in Example 5, using
1-(6-methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-3-yl)-
1H-pyrazole-3-carboxylic acid (0.119 g) of Reference Example 31 and
1-methylpiperazin-2-one (0.139 g) of Reference Example 46.
1H-NMR(400MHz, CDC13)5: 3.01(3H, s), 3.42-3.50(2H, m), 3.87(3H, s),

3. 98(3%055) 93:95-4.10(1H+1Hx1/2, m), 4.36- 4.47(1H+1Hx1/2, m), 4.80(1H,
br), 5.95-6 06 1H, m), 6.78(IHxl/2, s), 6.80(IHxI/2, s), 7.09(1H, br), 7.30(1H,

br), 7.595£65(tHem)p8:20(hH, b2} ESleM Sz 386$Mabtaif0683s a
[Example 37] 4-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl
Py g 1 THB G Ao ool BP(3 [EReRcar (6~

Foemyla 1251 sE-NEN: Nomf N MPo N [0635] -The title compaund (0.225 g,
81%) was obtained as a
carboxylic acid (378 mg) of Reference Example 4 and (2S5)-2-

trifluoromethylpyrrolidine (177 mg).
'H-NMR (400MHz, CDCl3)&: 2.05-2.25(4H, m), 3.72-6.05(3H, m),
4.11(34, s), 7.14(1H, d, J=9.0Hz), 7.20-7.30(2H, m),
7.57(1H, br s), 7.62-7.81(2H, m), 8.40(1H, d, J=4.6Hz).
ESI-MSm/z: 419 (M+H)".
Elemental analysis: as CigH17F3NgO;
Theoretical value: C, 54.55; H, 4.10; N, 20.09.
Measured value: C, 54.32; H, 4.04; N, 20.05.
[Example 24] (38)-1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]-3-fluoropyrrolidine
[0595]

[Chemical Formula 112]

[0596]

The title compound (69 mg, 19%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (318 mg) of Reference Example 3 and (3S)-3-

fluoropyrrolidine hydrochloride (126 mg) of Reference
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319 solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-IH-pyrazol-3-yl)-1H- pyrazole-3-carboxylic
acid (0.225 g) of Reference Example 31 and morpholine (0.164 mL).
1H-NMR(400MHz, CDC13)5: 3.66-3.87(6H, m), 3.87(3H, s), 3.97(3H, s),
4.06-4.15(2H, m), 5.99(1H, d, J=2.4Hz), 6.78(1H, d, J=8.8Hz), 7.04(1H, s),
7.29(1H, d, J=2.4Hz), 7.63(H, dd, J=8.8, 3.0Hz), 8.21(1H, d, J=3.0H2).
ESl-MSm/z;369(M+H)'. [0636] [Example 38]
1-[1-(6-Methyl-3-pyridyl)-5-(1-methyl-

1HepyrR -89y H-pyrazoles3-carbony]-domethyl=3-, oxopipemaziie [0637) ,
[Chemical Formula 126] NN ~N N N N?[12)638] The title compound (0.225

97 6786) was bbiainBlras’an *ditbrpfidus Mditriat by thé sdhe method'ak

that in =2xample 3, yising 1«67methyl-3rpyrdyl)dael-methyblH-pyErob3:yhy) |
1H-pyrazole-3-carboxylic acid (0.251 g) of Reference Example 14 and
1meéthiyl ihipeldzink2/orve (0.32979), of/ Refererfce(EXample 46. 72 (1H, td,

LEENMR(A00NEE, CDGI)S: 2.80(3H,5), 2,985, 3,38 348EH7I2
m), 3.58(3H;, s), 4/00(1H, br),
ESI-MSm/z: 368 (M+H) " .
Elemental analysis: as CigH13FNs0,-0.25H,0
Theoretical wvalue: C, 61.37; H, 5.01; N, 18.83.
Measured value: C, 61.51; H, 4.74; N, 18.95.
[0597]
[Example 25] (2S5, 5R)-1-[1-(6-Methoxy-3-pyridyl)-5-

(2-pyridyl) -1H-pyrazole-3-carbonyl]-2-methoxymethyl-5-

methylpyrrolidine
[0598]
[Chemical Formula 113]
O Me
4

[0599]

The title compound (158 mg, 30%) was obtained as an
oily product by the same method as that in Example 5, using
1-(6-methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid (385 mg) of Reference Example 3 and (2S,
5R) -2-methoxymethyl-5-methylpyrrolidine hydrochloride (215

mg) of Reference Example 29.
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320 4.39(1H+1Hx1/2, br), 4.78(1H, br), 5.86(1H, br), 6.44- 6.52(2H, m),
6.78(IHxI/2, s), 6.83(IHxI/2, s), 7.16- 7.25(1H, m), 7.55-7.70(1H, m),
8.52(IHxl/2, br), 8.57(IHxI/2, br). ESI-MSm/z: 379(M+H)+. [0639] [Example
39] (2S)-1-[1-(6-Methoxy-3-pyridyl)-5-(1H
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-2-carbamoylpyrrolidine [0640] [Chemical
Formula 127] HN~ CONHZ O N -N NO MeO N [0641] The title compound
(0,199,533 as opainest a3 &, s0ld by thesaie methagias gt
Example 1, using1-(6- methoxy -3-pyridyl)-5-(1H-pyrrol-3-yl)-1H- pyrazole -3-
carboadic HTid 0.260, g)3oLReferehce IExample330 @ananls r3ro4|@1@33in|dae
(0,120 g). 1H-NMR(400MHz, DMSO-d6)5: 1,77-2.09(4H, m), 3 58(1H}‘%
390(3H%Y, 3.96¢1EE m)S hraG(0/5H28G, 5=d 451 % 85t 542(6.5H, (18 54,
2.87Hz), B:A7(L 0,J=2,87H2),6.72(k, M), 6:81(2H %), 6.93(LH; dd, |
J=20.4, 8.73Hz), 7.33(1H, s), 7.75(1H, ddd, J=21.9, 8.73, 2.7Hz), 8.24(1H,
n®); Q2-G5(1H(1Br). FAB-R37Z -381(MivH). 321

ESI-MSm/z: 408 (M+H)".
[0600]
[Example 26] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl)-1H-pyrazole-3-carbonyl]-2, 5-dimethylpyrrolidine
[0601]

[Chemical Formula 114]

[0602]

The title compound (227 mg, 61%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (297 mg) of Reference Example 4 and 2, 5-
dimethylpyrrolidine (100 mg).

'H-NMR (400MHz, CDCls;)&: 1.10-1.52(6H, m), 1.57-1.74(2H, m),
1.96-2.35(2H, m), 4.11(3H, s), 4.35-5.16(2H, m), 7.12-
7.23(3H, m), 7.59-7.62(1H, m), 7.73-7.83(2H, m), 8.40(1lH
d, J=3.2Hz).

ESI-MSm/z: 379 (M+H)".

Elemental analysis: as CygH22NgO;
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[0642] [Example 40] 4-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl
1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyllmorpholine [0643] [Chemical
Formula 128] -N N N° N N 0644] The title compound (0.162 g, 53%) was
obtained as a solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-1H-pyrrol-3-yl)-1H-pyrazole- 3-carboxylic acid
(0.250 g) of Reference Example 32 and morpholine (110 L).
1H-NMR(400MHz. GDEI1R)5: 3 60(3H, 5), 3.22-3 79¢6H,br), 3.99(3H, )
4.15(2H, br), 5.90(1H, dd, J=2.69, 1.83Hz§, 6.47(1H, 1, J=1.83Hz), 6.51(1H,
t, J=2.56¢z2) 16 B (T ] dk :J<8.79B12) 36.79(1H, 8),;7.81(1H,.dd,.J=8.79,
2.69Hz), 8.24(1H, d, J=2.69Hz). FAB-MSm/z: 368(M+H)'. [0645] [Example
41] 1-[1- @ RAdthoxy-3-pyridazinyl)-5-(1H
%gf'g%ﬁ%ﬁ%ﬂ razgle-3rcarmopylimarpholing [0646]) ChemicalsEqrmula
pyridyl) -1H-pyrazole-3-carbonyl]-2-methylpyrrolidine

[0604]

[Chemical Formula 115]

[0605]

The title compound (153 mg, 42%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid (297 mg) of Reference Example 4 and 2-
methylpyrrolidine (106 uL).
"H-NMR (400MHz, CDCl3)&: 1.24(3x1/3H, d, J=6.3Hz),
1.35(3%x2/3H, d, J=6.3Hz), 1.61-2.11(4H, m), 3.70-4.10(2H,
m), 4.10(3H, s), 4.44(1x2/3H, dd, J=10.5, 6.3Hz),
5.00(1x1/3H, t, J=6.3Hz), 7.11-7.15(1H, m), 7.19-7.23(2H,
m), 7.59-7.62(1H, m), 7.75(1H, t, J=7.7Hz), 7.81(1lH, d,
J=9.3Hz), 8.40(1H, t, J=3.7Hz).
ESI-MSm/z: 365 (M+H)".

Elemental analysis: as CigHpoNgO2

Theoretical value: C, 62.62; H, 5.53; N, 23.06.

Measured value: C, 62.33; H, 5.52; N, 22.96.
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Y N,N N om/ ~N'[0647] The title compound (0.135 g, 42%) was obtained as
a solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(1H-pyrrol-3-yl)-1H-pyrazole-3- carboxylic acid
(0.250 g) of Reference Example 33 and morpholine (115 L).
1H-NMR(400MHz, CDC13)5: 3.71(2H, br), 3.80(4H, br), 4.10(2H, br),
4.19(3H, s), 6.19(1H, dd, J=4.15, 2.44Hz), 6.75(1H, dd, J=4.88, 2.19Hz),
6-85(11’058@3 03(1H, m), 7.08(1H, d, J=9.28Hz), 7.55(1H, d, J=9.28H2z).
FAB-MSm/z: %55(M+H)'. [0648] [Example 42]
1-[1-(6-Methyb3pyritiazimt)tb-(16-Methoxy-3-pyridyl) -5- (2~
methyl-lH-PyrroI-B-yI)-lH-pyrazole-3-carbonﬁll]-4, 4- difluoropiperidine [0649]
[EREmicA Formuly 1561 16 P=S2aRCN N R < {i2F PN {Besep 1 dine

[0607]

[Chemical Formula 116]

[0608]

The title compound (105 mg, 28%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (296 mg) of Reference Example 3 and 2, 5-
dimethylpyrrolidine (100 mg) .

'H-NMR (400MHz, CDCl3)&: 1.10-1.45(6H, m), 1.60-2.15(4H, m),
3.96(3H, s), 4.33(1H, s), 4.85(1lH, s), 6.74(1lH, d,
J=8.8Hz), 7.20-7.26(2H, m), 7.47(1H, d, J=7.8Hz), 7.57(1lH,
dd, J=8.8, 2.7Hz), 7.72(1lH, td, J=7.8, 1l.6Hz), 8.14(1H, d,
J=2.7Hz), 8.50(1H, d, J=4.6Hz).

ESI-MSm/z: 378 (M+H)".

Elemental analysis: as C,1H23N50;

Theoretical value: C, 66.83; H, 6.14; N, 18.55.

Measured value: C, 66.57; H, 6.13; N, 18.55.

[0609]

[Example 29] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-

pyridyl) -1H-pyrazole-3-carbonyl]-2-methylpyrrolidine
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The title compound (0.295 g, 88%) was obtained as a solid by the same
method as that in Example 1, using 1-(6 323
methyl-3-pyridazinyl)-5-(1-methyl-IH-pyrrol-3-yl)-1H- pyrazole-3-carboxylic
acid (0.245 g) of Reference Example 36 and 4, 4-difluoropiperidine
hydrochloride (0.217 g) of Reference Example 18. 1H-NMR(400MHz,

CDC13)5: 1.97-2.15(4H, m), 2.79(3H, s), 3.63(3H, s), 3.91(2H, br), 4.13(2H,

br), 6.11:6;15(1H, m), 6.51-6.57(1H, m), 6.81(1H, s), 6.92-6.97(1H, m),

7.46(1H, d, J=8.8Hz), 7.61(1H, d, J=8.8Hz). ESI-MSm/z: 387(M+H)'. [0651]

[Exampledah 1efor (Tdtmidazal 22+y1)- 1-(6-methoxy-3

i yrazole-3-carbonyl]-4-methoxypiperidine [0652] [Chemical
~~1IN'ON N OMe Meo N [0653] An aqueous 1 N
sodium Rydro i .00 mL) was added to a mixed suspension of
5-(1H-imida ﬁll:%( I)-1-(}ér thoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid
ethyl ster (0.210 g) of Reference Example 43 in ethanol (5 mL) and

tetra ran (2.5 mL), and the resultant mixture was stirred for 5 hours at

r temperature. Further, an
[0611]

The title compound (219 mg, 60%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (296 mg) of Reference Example 3 and 2-
methylpyrrolidine (106 uL).

"H-NMR (400MHz, CDCls)&: 1.23(3x1/3H, d, J=6.3Hz),
1.34(3x2/3H, d, J=6.3Hz), 1.61-2.32(3H, m), 3.70-4.53(3H,
m), 3.95(3x2/3H, s), 3.96(3x1/3H, s), 4.44(1x2/3H, dd,
J=10.7, 6.3Hz), 5.04(1x1/3H, br s), 6.74(1H, d, J=8.8Hz),
7.20-7.23(2H, m), 7.47(1H, t, J=8.1Hz), 7.56-7.61(1H, m),
7.69-7.74(1H, m), 8.14(1H, g, J=2.9Hz), 8.50(1H, d,
J=4.9Hz) .

ESI-MSm/z: 364 (M+H)".

Elemental analysis: as C,pH21N50;

Theoretical value: C, 66.10; H, 5.82; N, 19.27.

Measured value: C, 66.09; H, 5.76; N, 19.34.

[0612]

[Example 30] 1-[1-(6-Methoxy-3-pyridyl)-5-(4-
pyrimidinyl) -1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0613]
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agqueous 1 N sodium hydroxide solution (1.00 mL) was added to the reaction
solution, and the mixture was stirred for 20.5 hours. An aqueous 1 N
hydrochloric acid solution 324 (2.00 mL) was added to the reaction solution,
and the reaction solvent was evaporated under reduced pressure, to obtain
5-(1H-imidazol-2-yl)-1-(6-methoxy-3-pyridyl)-1H- pyrazole-3-carboxylic acid.
Using this carboxylic acid and 4-methoxypiperidine hydrochloride (0.218 g)
of Refer[%%qni@gaimpgerg@,lg\eﬂt compound (73.7 mg, 28%) was obtained
as a sqiehby the same method as that in Example 1. 1H-NMR(400MHz,
CDC1R)5:/1.64-1.77(2H, m), 1.87-1.99(2H, m), 3.38(3H, s), 3.49-3.62(2H,
m), 3.7843. , 3793 4.03(1H, m), 3.97(3H, s), 4.21-4.28(1H, m),
6.77(1H, dd,J=8.8, .$Hz),[\17._10(2H, brs), 7.16(1H, s), 7.64(1H, dd, J=8.8,
2.7Hz 8 6(1I—W, dd, J=2.7, 0.5Hz), 11.05(1H, br s). ESI-MSm/z: 383(M+H)'".
[065 mple 44] 1-[5-(5-Cyano-2-pyridyl)-1-(6-methyl-3-
pVﬁ%lyl)-1H-pyrazole-S-carbonyI]-4, 4-difluoropiperidine [0655] [Chemical
Formuldd@23 INCrlIONF iN X N'N~/F [0656] The title compound (0.827

g, 84%) was obtained as a ,
he title compound (51 mg, 76%) was obtained as a

solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(4-pyrimidinyl)-1H-pyrazole-3-
carboxylic acid (50 mg) of Reference Example 16 and N-
methylpiperazine (28 uL).

'H-NMR (400MHz, CDCl3)&: 2.33(3H, s), 2.43-2.55(4H, m),
3.80-3.90(2H, m), 3.99(3H, s), 4.06-4.13(2H, m), 6.82(1lH,
d, J=8.8Hz), 7.34(1H, s), 7.39(1H, dd, J=5.1, 1.2Hz),
7.61(1H, dd, J=8.8, 2.7Hz), 8.15(1H, d, J=2.7Hz), 8.75(1lH,
d, J=5.1Hz), 9.09(1H, d, J=1.2Hz).

ESI-MSm/z: 380 (M+H)".

[0615]

[Example 31] (25)-1-[1-(6-Methoxy-3-pyridazinyl)-5-
(2-pyridyl) -1H-pyrazole-3-carbonyl]-2-
fluoromethylpyrrolidine

[0616]

[Chemical Formula 119]
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solid by the same method as that in Example 1, using 5-(5-
cyano-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3- carboxylic acid (0.740
g) of Reference Example 37 and 4, 4 325 difluoropiperidine hydrochloride
(0.458 g) of Reference Example 18. 1H-NMR(400MHz, CDC13)5:
2.08-2.10(4H, m), 2.64(3H, s), 3.93(2H, m), 4.20(2H, m), 7.25-7.27(1H, m),
7.32(1H, s), 7.59-7.62(2H, m), 8.00(1H, dd, J=8.2, 2.1Hz), 8.41(1H, d,
J:2.4H@68ﬁ(j)-8.71(1H, m). EI-MSm/z: 408(M"). [Example 45]
1-[5-(5-Carbamoyl-2-pyridyl)-1-(6-

methyl-Brpyridyl - & H=pyrazatet 3{Carbanyl]- 4 4-)diftasropiperidine [0657]
[Chemical Formula 133] O H2N | NF N N'N F_[0658] An aqueous 1 N
sBALH Hydré%ite SYIGSH (5102 AE) Wit atiet @R hhixed sdftitsh of (°~

Li{Be(RseyAne-2opyrigdyl)-15(6r metpyl- yMHM%-1thpyfg9£%§éca§bonyll-4, 4
difluoropiperidine (0.410 g) of Example 44 in methanol (8.2 mL) and
tetpatyrrpiurany8i2imld%at mom témpefatuee cand theresuttantmixtafe was

h??ﬁ%&%ﬁ@%ﬁ?ﬁ%@ﬁ%@ ygggg'hydrochloride (140 mg) of Reference
Example 27.
'H-NMR (400MHz, CDCls)&: 1.92-2.08(4H, m), 3.71-4.82(5H, m),
4.11(34, s), 7.12-7.16(1H, m), 7.20-7.27(2H, m), 7.59-
7.63(1H, m), 7.73-7.82(2H, m), 8.39-8.42(1H, m).
ESI-MSm/z: 383 (M+H)".
[0618]
[Example 32] 1-[5-(5-Methyl-2-pyrazinyl) -1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-fluoropiperidine
[0619]

[Chemical Formula 120]

[0620]

The title compound (0.225 g, 76%) was obtained as a
solid by the same method as that in Example 1, using 5-(5-
methyl-2-pyrazinyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.230 g) of Reference Example 8 and 4-
fluoropiperidine hydrochloride (0.141 g) of Reference

Example 19.
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After air cooling, water and a mixed solvent of chloroform- methanol (10: 1
(v/v)) were added to the reaction solution, which was then partitioned. A
residue obtained by evaporating the solvent of the organic layer under
reduced 326 pressure was purified by silica gel column chromatography
(methanol-chloroform), to obtain the title compound (0.237 g, 55%) as a
solid. 1H-NMR(400MHz, DMSO-d6)5: 2.07(4H, m), 3.32(3H, s), 3.79(2H, m),

406(ak, %o@ﬁéﬁééé%g,én), 7-83(1H or %,7TQ§,'7Z Lltsm). o),
7.83-7.8%(1H, m), 8.15(1H, br s), 8.27- 8.30(1H, m), 8.43(1H, d, J:§.4Hz),
8858 86(1H; m). 3EE-MSniT2: A26(M!)., [06597 {Examisle 46)) , 4.22-
1-[1-%6-Methoxy-3-pyridyl)-5-(2- yraziny?-lH-p razole-3-carbon,>/l]-4,
4%difiGdrdpip8riding - T0660] {EMEMIcA! Formafa 1341 (“O'NN F L ONiime0
N3d0661) The title; gompounsl (242 mg, 7796)wasiobtained.as as0lid by the

same method as that in Example 1, using 1-(6-
nreth@xy8-pyridyly-b-Eipyrazinyl)-1H-pyrazole-3-carboxylic acid (0.231 g) of

Referance £xagple 6 and 4. 4-
[0621]
[Example 33] 4-[1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrazol-3-yl)-1H-pyrazole-3-carbonyl]morpholine
[0622]

[Chemical Formula 121]
H
W

L
M,—
>N 6

N\N NS

[0623]

The title compound (0.241 g, 51%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(1H-pyrazol-3-yl)-1H-pyrazole-3-
carboxylic acid (0.370 g) of Reference Example 13 and
morpholine (0.203 mL) .

'H-NMR (400MHz, CDCl3)&: 3.72-3.85(6H, m), 3.98(3H, s),
4.15-4.18(2H, m), 6.13(1H, d, J=2.2Hz), 6.80(1H, dd, J=8.8,
0.5Hz), 7.28(1H, s), 7.54(1H, d, J=2.4Hz), 7.63(1H, dd,
J=8.8, 2.7Hz), 8.23-8.24(1H, m), 10.89(1H, br s).
ESI-MSm/z: 355 (M+H)".

[0624]
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difluoropiperidine hydrochloride (0.222 g) of Reference Example 18.
1H-NMR(400MHz, CDC13)5: 2.05-2.14(4H, m), 3.91-3.95(2H, m), 3.97(3H,
s), 4.19-4.22(2H, m), 6.80(1H, dd, J=8.8, 0.5Hz), 7.29(1H, s), 7.59(1H, dd,
J=8.8, 2.7Hz), 8.13(1H, dd, 327 J=2.7, 0.7Hz), 8.48(1H, dd, J=2.4, 1.5Hz),
8.52(1H, d, J=2.4Hz), 8.73(1H, d, J=1.5Hz). ESI-MSm/z: 401(M+H)*.
Elemental analysis: as C19H18F2N602 Theoretical value: C, 57.00; H, 4.53;
N, 20.095 Funh 48, Mepoured valie: o, 30101 .4 4011 PO, 8.36
[0662] [Example 47] 1-[1-(6- ethoxy-?,-pyrldyl)-éf2 2-
pyaziayl)-1H-pyrazcle3tearbonytjebmyethoXypipericiye {06634 [@hemical
Formula 135] CN N N-NiNJOM EO N [0664] The title compound (243
mg, 78%9% d obtained as a solid by the same method as that in Example 1,
using 1+¢(6s &nethoxy3spyridyl)5-62-pyrazinyl)-1H-pyrazole-3-carboxylic acid
Reference Example 6 and 4- methoxypiperidine hydrochloride
Referené:e OMe

[0626]

The title compound (285 mg, 86%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (250 mg) of Reference Example 3 and 3-
methoxypiperidine hydrochloride (166 mg) of Reference
Example 28.

"H-NMR (400MHz, CDCl3)&: 1.59-1.63(2H, m), 1.85(1H, m),
2.03(1H, m), 3.31(3/2H, s), 3.35-3.51(3H, m), 3.45(3/2H,
s), 3.95-3.95(3H, m), 4.19-4.45(2H, m), 6.75(1H, d,
J=8.8Hz), 7.10-7.14(1H, m), 7.22-7.25(1H, m), 7.40-7.45(1H,
m), 7.59(1H, dd, J=8.8, 2.7Hz), 7.73-7.69(1H, m), 8.11(1lH,
s), 8.51(1H, s).

EI-MSm/z: 393 (M").

Elemental analysis: as C,1H,1Ns503

Theoretical value: C, 64.11; H, 5.89; N, 17.80.

Measured value: C, 63.89; H, 5.87; N, 17.63.

[0627]

[Example 35] 4-[1-(6-Methoxy-3-pyridyl) -5-(1lH-pyrrol-
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Example 23. 1H-NMR(400MHz, CDC13)5: 1.63-1.75(2H, m), 1.89-2.00(2H,
m), 3.38(3H, s), 3.48-3.59(2H, m), 3.72-3.79(1H, m), 3.97(3H, s),
4.06-4.12(1H, m), 4.25-4.31(1H, m), 6.79(1H, dd, J=8.8, 0.5Hz), 7.23(1H, s),
7.61(1H, dd, J=8.8, 2.7Hz), 8.12(1H, 328 dd, J=2.7, 0.5Hz), 8.48(1H, dd,
J=2.4, 1.5Hz), 8.51(1H, d, J=2.4Hz), 8.73(1H, d, J=1.5Hz). ESI-MSm/z:
395(M+H)*. Elemental analysis: as C20H22N603 Theoretical value: C, 60.90;
582 2l A Mcasured valle, B0 8% 10,00 N, 21.12. (066
[Example 48] 1-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl-
1H-imidexet-&ityl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0666]
[Chemical Formula 136] -N N N~ N N 0667] The title compound (182 mg,
74%) wh%h(?&é\f‘r?e]d 58 HSJIR by tHe same method as that in Example 5,
using 14(6= methoxy-3-pyridyl)-5-(1-methyl-IH-imidazol-4-yl)-1H-

pyrazo -3 carboxylic acid (183 mg) of Reference Example 34 and 4,
4-difluoropipgsdine Qﬁh&oride (116 mg) of Reference Example 18.

[0629]

The title compound (230 mg, 84%) was obtained as a
foamy material by the same method as that in Example 1,
using 1-(6-methoxy-3-pyridyl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid (200 mg) of Reference Example 30
and morpholine (184 uL).

'H-NMR (400MHz, CDCls;)&: 3.68-3.83(6H, m), 3.98(3H, s),
4.16(2H, br s), 6.03-6.6(1H, m), 6.62-6.65(1H, m), 6.71-
6.75(1H, m), 6.79(1H, d, J=8.8Hz), 6.84(1H, s), 7.61(1lH,
dd, J=8.8, 2.7Hz), 8.24(1H, d, J=2.7Hz), 8.41(1H, br s).
FAB-MSm/z: 354 (M+H)".

[0630]

[Example 36] 1-[1-(6-Methoxy-3-pyridyl) -5-(1-methyl-
lH-pyrazol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-
oxopiperazine

[0631]

[Chemical Formula 124]
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1H-NMR(400MHz, CDC13)5: 2.04(4H, br s), 3.66(3H, s), 3.90(2H, s),
3.98(3H, s), 4.15(2H, s), 6.69(1H, s), 6.80(1H, d, J=8.8Hz), 7.00(1H, s),
7.41(1H, s), 7.68(1H, dd, J=8.8, 2.7Hz), 8.24(1H, d, J=2.7Hz). 329
ESI-MSm/z: 403(M+H)*. [0668] [Example 49]
4-[5-(3-Hydroxymethyl-1H-pyrrol-1-yl)-1
(6-methgxy-3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine [0669] [Chemical
Formulaz 71Y~\ ~.~Nom/ N NMeD N 0670] Under cooling to OC,
sodiumhbor ridg (36-7Ymg) was added to a mixed solution of
5-(3-formyl-1H-gyrrorti-yI)1=(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid eghyTlester (0.607 g) of Reference Example 38 in methanol (20 mL) and
dich| thane (10 mL), and the resultant mixture was stirred for 35
minutes, and then stirred for 21 hours at room temperature.
DichlorafvetBane and a saturated agueous ammonium chloride solution
were adT ed ]ICO, gle reaction sglut'bon afd thengxture was partitioned. The
organic’ 15yer was drddesvetanhydidts Sbditim suffate CRIEr Separatich by
fifration, the seivent was gyapokated detthod as that in Example 5,

using 1-(6-methoxy-3-pyridyl)-5-(l-methyl-1H-pyrazol-3-yl) -
lH-pyrazole-3-carboxylic acid (0.119 g) of Reference
Example 31 and l-methylpiperazin-2-one (0.139 g) of
Reference Example 46.
'"H-NMR (400MHz, CDCls)&: 3.01(3H, s), 3.42-3.50(2H, m),
3.87(3H, s), 3.98(3H, s), 3.95-4.10(1H+1Hx1/2, m), 4.36-
4.47 (1H+1Hx1/2, m), 4.80(1H, br), 5.95-6.06(1H, m),
6.78 (1Hx1/2, s), 6.80(1Hx1/2, s), 7.09(1H, br), 7.30(1H,
br), 7.59-7.65(1H, m), 8.21(1H, br).
ESI-MSm/z: 396 (M+H)".

[0633]

[Example 37] 4-[1-(6-Methoxy-3-pyridyl) -5-(1l-methyl-
lH-pyrazol-3-yl)-1H-pyrazole-3-carbonyl]morpholine

[0634]

[Chemical Formula 125]

[0635]

The title compound (0.225 g, 81%) was obtained as a
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reduced pressure, and 5-(3-hydroxymethyl-1H-pyrrol-1-yl)-1-
(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester was
obtained. This ethyl ester product was dissolved in methanol (5 mL), an
agueous 1 N sodium hydroxide 330 solution (5.5 mL) was added thereto, and
the mixture was stirred for 20.5 hours at room temperature. Diethyl ether
and an aqueous 1 N hydrochloric acid solution were added to the reaction
sqlition, and.the mixture was parttioned. Further, sedium chioride was
added to the aqueous layer to saturation, and the aqueous layer was
extrabted,withethyd atetdte ( Thecorgahic layers wese -€bmbinedsand dried
over anhydrous sodium sulfate. After separationot%y filtration, the solvent

was ate thaeFYedicétf presliréZangd b-of Reference Example

(Srhydrexymetwd1H:Ryrma)-1-¥))- 1:(§-methoxy-3-pyridyl)-
1H-pyrazole-3-carboxylic acid (0.595 g, quantitative) was obtained as an
arHotphoU&dRerialC Dsing dhislodrbogyRd Edid (6.2983g)3drd Forpholine

Q.14 ), the titl 17 mg, 63%) was abtained n
a%n'ogrgr{ggé ﬁw)a(terileal&t%t 'gég%w&ez’m%%}lo a%éé;ﬁmn karﬁnrlp%é%ézﬂ ’
1H:NMRAOOMHZ-CRE18)5: 8. 74-8.83(6H, M), 39F(3H, §), 4-16-4:9(2H,
m), 4.55(2H, s), 6.33(1H, dd, J=2.9, 1.7Hz), 6.62(1H, dd, J=2.7, 2.4Hz),
6/66:8 67 (1R My B78(1H,-813:8.8H72). 6184(1H, $)77:3%(2H; dd, J=9.0,
2,:7H2),8,04(1H, g, J523,7H2). ESI-MSm/z: 384(M+H)'. [0671] [Example 50]
1-[1-(6-Methoxy-3-pyridazinyl)-5-(2 pyridyl)-1H-pyrazole-3-carbonyl]-3,
3-difluoropyréalidine

[Example 38] 1-[1-(6-Methyl-3-pyridyl) -5-(1l-methyl-

lH-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-

oxopiperazine
[0637]
[Chemical Formula 126]
-
—N XO
—_—
= © / <
y M MN—
N N —
L
™
[0638]

The title compound (0.225 g, 67%) was obtained as an
amorphous material by the same method as that in Example 5,
using 1-(6-methyl-3-pyridyl)-5-(l-methyl-1H-pyrrol-3-yl)-
lH-pyrazole-3-carboxylic acid (0.251 g) of Reference
Example 14 and l-methyl piperazin-2-one (0.329 g) of
Reference Example 46.

"H-NMR (400MHz, CDCl;)&: 2.60(3H, s), 2.98(3H, s), 3.38-

3.48(2H+1Hx1/2, m), 3.58(3H, s), 4.00(lH, br),
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[0672] [Chemical Formula 138] 331 F ~J-F NOIINN-N NM$JN 0673]
The title compound (311 mg, 80%) was obtained as a solid by the same
method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid (297 mg)
of Reference Example 4 and 3, 3- difluoropyrrolidine hydrochloride (144 mg)
of Reference Example 44. 1H-NMR(400MHz, CDC13)5: 2.35-2.52(2H, m),

34953(%F'1ﬁ+1]1:r119'§z)1b‘§:24(34*’7% grﬁ@ H2), 451%%3!1}?) 4,33(1H, £,
J=74Hz), 4.42(1H,"t, I=12.9Hz), 7.15(1H, t, I=9.8Hz), '7.22(1H, dd, J=7.6,

AQ0H2)(70276H, 3), 7H6Q(AML & ,J=7.8Hz) 83.T3HY 7H2Hs m), 8.46(H, d,
J= 49Hz) ESI-MSm/z: 387 M+H) [06744 [SExampIe 51]

17126 MethBly-3 pyridalzinyf 55 LHXI/2, br),
metbhyli2:pyrigyl)-1Hypyrazole-3-carbonyl]-4- methoxyplperldlne [0675]

[Chemical Formula 139] N O
ESI-MSm/z: 379 (M+H)".
[0639]
[Example 39] (25)-1-[1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-2-carbamoylpyrrolidine
[0640]

[Chemical Formula 127]
Hr CONH,

[0641]

The title compound (0.109 g, 32%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5- (1H-pyrrol-3-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 30 and L-
proline amide (0.120 g).

"H-NMR (400MHz, DMSO-d¢)&: 1.77-2.09(4H, m), 3.58(1H, m),
3.90(3H, s), 3.96(1H, m), 4.40(0.5H, dd, J=8.42, 3.85Hz),
5.12(0.5H, J=8.54, 2.87Hz), 5.87(1H, d, J=2.87Hz), 6.72(1lH
m), 6.81(1H, s), 6.93(1H, dd, J=20.4, 8.73Hz), 7.33(lH, s),
7.75(1H, ddd, J=21.9, 8.73, 2.7Hz), 8.24(1H, m), 11.05(1H,
br) .

FAB-MSm/z: 381 (M+H)".
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N N\OM N N vp,nIN"" 332 [0676] The title compound (236 mg, 36%) was
obtained as a solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole- 3-carboxylic acid
(500 mg) of Reference Example 39 and 4- methoxypiperidine hydrochloride
(372 mg) of Reference Example 23. 1H-NMR(400MHz, CDC13)5: 1.60(2H,
br), 1. 96(2H br) 2.33(3H, s), 3.38(3H, s), 3.51(2H, br), 3.71(1H, br),
4.09(4H, 1) ,4.24(1H, br), 7.02(1H, s), 7.12(1H, d, J=9.16Hz), 7.45(1H, d,
J=7.94 z) 7 4(1H, m), 7.81(1H, d, J=9.16Hz), 8.25(1H, s). FAB-MSm/z:
409(M+Hik a @67 |4 [Examplel52] oAk 6 Methoxyy3-pyyidaz iyl 5a(5thy 1 -
methyl-2-pyridyl)-1H-pyrazole-3- carbonyl]morphollne [0678] [Chemical
Formitd 1967 N 0" N, N Y TRied R os7ef oy i morpholine

[0643]

[Chemical Formula 128]
L

—N
=== ) —
= I o
#

= N\N N/

L .

MeQ ™ N
[0644]

The title compound (0.162 g, 53%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrrol-3-yl)-1H-pyrazole-
3-carboxylic acid (0.250 g) of Reference Example 32 and
morpholine (110 pL).

"H-NMR (400MHz, CDCl3)&: 3.60(3H, s), 3.72-3.79(6H, br),
3.99(3H, s), 4.15(2H, br), 5.90(1H, dd, J=2.69, 1.83Hz),
6.47(1H, t, J=1.83Hz), 6.51(1H, t, J=2.56Hz), 6.78(1lH, d,
J=8.79Hz), 6.79(1H, s), 7.61(1H, dd, J=8.79, 2.69Hz),
8.24(1H, d, J=2.69Hz).

FAB-MSm/z: 368 (M+H)".

[0645]

[Example 41] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]morpholine

[0646]

[Chemical Formula 129]
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The title compound (279 mg, 45%) was obtained as a solid by the same
method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole- 3-carboxylic acid
(500 mg) of Reference Example 39 and 333 morpholine (210 L).
1H-NMR(400MHz, CDC13)5: 2.33(3H, s), 3.72(2H, br), 3.81- 3.83(4H, br),
4.12(5H, br), 7.10(1H, s), 7.12(1H, d, J=9.16Hz), 7.47(1H, d, J=7.94Hz),
,dd, J=7.94, 1.83Hz), 7.75(1H, d, J=9.16Hz), 8.23(1H, d, J=1.83Hz).
; (M+H)Y—10680] [Example 53]
-pyridazjiyl)-5-(5-
methyg-2-plyridyl)-1H-pyrazole-3-carbonyl]-4- methylpiperazine [0681]
[C[\:AQS icalFormula 141] LION./-F “/N~N NN MeO N [0682] The title
compound (220 mg, 34%) was obtained as a solid by the same method as
that in Exarhple 5, using 1-(6-
methoxy-3-p ridazingl)-S-(S-meth [-2-pyridyl)-1H-pyrazole- 3-carboxylic acid

(500 mgy'6f Reference Exahple' 39 ahd R: méthyIgipSraZiié (270 Ly @

solid by the same method as that in Example 1, using 1-(6-

methoxy-3-pyridazinyl) -5- (1H-pyrrol-3-yl) -1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 33 and
morpholine (115 pL).

'H-NMR (400MHz, CDCls)&: 3.71(2H, br), 3.80(4H, br),
4.10(2H, br), 4.19(3H, s), 6.19(1H, dd, J=4.15, 2.44Hz),
6.75(1H, dd, J=4.88, 2.19Hz), 6.85(1H, s), 7.03(1lH, m),
7.08(1H, d, J=9.28Hz), 7.55(1H, d, J=9.28Hz).

FAB-MSm/z: 355 (M+H)".

[0648]

[Example 42] 1-[1-(6-Methyl-3-pyridazinyl)-5-(1-
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0649]

[Chemical Formula 130]

\

[0650]
The title compound (0.295 g, 88%) was obtained as a

solid by the same method as that in Example 1, using 1-(6-

323



1H-NMR(400MHz, CDC13)5: 2.33(6H, s), 2.44(2H, br), 2.51(2H, br),
3.85(2H, br), 4.07(2H, br), 4.12(3H, s), 7.06(1H, s), 7.12(1H, d, J=9.28Hz),
7.46(1H, d, J=7.94Hz), 7.54(1H, d, J=7.94Hz), 7.79(1H, d, J=9.28Hz),
8.24(1H, s). FAB-MSm/z: 394(M+H)'. 334 [0683] [Example 54]
1-[1-(6-Methyl-3-pyridyl)-5-(4-methyl-2
pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0684] [Chemical

Formula 1421 N 6N/ NOM N -/‘ﬁ' é{ﬂ%%%%yg%_09134@9%1219 mg,

54%) was obtained as an amorphous form by the same method as that in
Example 15 -asingrb¢asmethyd-3i pyridyl 2 55(4emethty IR pyridyh <l Hxample
Xrazole-B-carboxylic acid (300 mg) of Reference Example 40 an

d
o b TG ok GRS 1% i bF HrGrant Bedple?aof

1R:NMR(AQ0ME 2, CDRC13)5: 1.69(2H, brs) , 1.94(2H, brs), 2.36(3H, s),
2.58(3H, s), 3.38(3H, s), 3.50(2H, m), 3.74(1H, m), 4.09(1H, brs), 4.26(1H,
bris) NFROS{ QPRISY, 7C0UN 5s), 7. P7AH, 1, (E8.18Mz),27.30(BH, SK )7.62(1H,

g%g%ﬁiz?sgggﬁgﬁ)ﬁﬁ%%‘3:%'%?@1{?'%91(}',4’ 81722381,
6.51-6.57(1H, m), 6.81(1H, s), 6.92-6.97(1H, m), 7.46(1lH,
d, J=8.8Hz), 7.61(1H, d, J=8.8Hz).

ESI-MSm/z: 387 (M+H) .
[0651]
[Example 43] 1-[5-(1H-Imidazol-2-yl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carbonyl]-4-methoxypiperidine
[0652]

[Chemical Formula 131]
(/“NH

[0653]

An aqueous 1 N sodium hydroxide solution (1.00 mL) was
added to a mixed suspension of 5-(lH-imidazol-2-yl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester (0.210 g) of Reference Example 43 in ethanol (5 mL)
and tetrahydrofuran (2.5 mL), and the resultant mixture was
stirred for 5 hours at room temperature. Further, an
aqueous 1 N sodium hydroxide solution (1.00 mL) was added
to the reaction solution, and the mixture was stirred for

20.5 hours. An aqueous 1 N hydrochloric acid solution
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[0686] [Example 55] 4-[1-(6-Methoxy-3-pyridyl)-5-(5-methyl
2-pyrazinyl)-1H-pyrazole-3-carbonyllmorpholine 335 [0687] [Chemical
Formula 143] NN~M~\ N.N N N [0688] The title compound (0.174 g,
56%) was obtained as a solid by the same method as that in Example 1,
using 1-(6- methoxy-3-pyridyl)-5-(5-methyl-2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 41 and morpholine (0.105

M. d5-NMR{AQOMKl, CRGI3)5: 2.88(3H 9), 3,14:3,83(6H, 1) 3.97(3H,

s), 4.15-4.17(2H, m), 6.79(1H, d, J=8.8Hz), 7.24(1H, s), 7.59-7.62(1H, m),
8riE(dH oh Jg@l&idz); 8%(émmﬂaﬂ%zh@e59éﬂéﬂlmebﬂpsaﬁure, to
EI-MSm/z: 380(M). Elemental analysis: as C19H20N603.0.25H20

T%B?éﬁbaﬁ VAliE 188 20! H, 537N, 5185 P RgasuteB atle e 5833; H,
4&0%%]§+deggkﬂiﬁ@nQBiéG] Using this carboxylic acid and

- 5-(5-Amino-2-pyrazinyI)-l-(6-methoxy-
3dpyrityi xHrpypazote-8<carbony i}, @-diffeiof@pipefidine of Reference
Example 23, the title compound (73.7 mg, 28%) was obtained
as a solid by the same method as that in Example 1.
'H-NMR (400MHz, CDCl3)&: 1.64-1.77(2H, m), 1.87-1.99(2H, m),
3.38(3H, s), 3.49-3.62(2H, m), 3.78-3.86(1H, m), 3.93-
4.03(1H, m), 3.97(3H, s), 4.21-4.28(1H, m), 6.77(1H, dd,
J=8.8, 0.5Hz), 7.10(2H, br s), 7.16(1H, s), 7.64(1H, dd,
J=8.8, 2.7Hz), 8.26(1H, dd, J=2.7, 0.5Hz), 11.05(1H, br s).
ESI-MSm/z: 383 (M+H) .

[0654]

[Example 44] 1-[5-(5-Cyano-2-pyridyl)-1-(6-methyl-3-
pyridyl) -1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine

[0655]

[Chemical Formula 132]

[0656]

The title compound (0.827 g, 84%) was obtained as a
solid by the same method as that in Example 1, using 5-(5-
cyano-2-pyridyl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-

carboxylic acid (0.740 g) of Reference Example 37 and 4, 4-
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[0690] [Chemical Formula 144] 336 HZN N N N -N N KON U~n[0691] 1)
1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine
1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine (0.306 g,
84%) was obtained as a solid by the same method as that in Example 1,
L6 B DR oRYAmInG A BB d- (5 el vy
1H-pyrazole-3-carboxylic acid (0.290 g) of Reference Example 42 and
4rdifluprapipéridine hydrochloride (0.133 g) of Reference Example 18.
1H- NMR$4OOMHZ CDC13)5: 1,54(9H si 2.08(4H, m), 3,92(2H, m),
3.57031 (90 DB+ Thi 6 T8(Fr0 da2 318 & . 7Rby, 7:PA LRI s)ST 40(1H,
s) BEQEHH, dd., I78.8 292}, 8, 13- .55121157 M) 8-33(1H: b IFki5Hg),,
9.17(1H, d, J=1.5Hz). EI-MSm/z: 515(M"). [0692] 2) Title compound
TriflbBroaceticZakidr(3 -mB) Wasladded to a=<bldtio? ofHz) , 8.41 (1H, d,
1-[5; (5 buto a b y ino-2-pyrazinyl)-1-(6- methoxy-
3%y |d3}% iH éy)r(zll(go qcar%1(3ny 4 4-difluoropiperidine

EI-MSm/z: 408 (

[Example 45] 1-[5-(5-Carbamoyl-2-pyridyl)-1-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0657]

[Chemical Formula 133]

[0658]

An aqueous 1 N sodium hydroxide solution (5.02 mL) was
added to a mixed solution of 1-[5-(5-cyano-2-pyridyl)-1-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.410 g) of Example 44 in methanol (8.2
mL) and tetrahydrofuran (8.2 mL) at room temperature, and
the resultant mixture was heated to reflux for 15 minutes.
After air cooling, water and a mixed solvent of chloroform-
methanol (10: 1 (v/v)) were added to the reaction solution,
which was then partitioned. A residue obtained by

evaporating the solvent of the organic layer under reduced
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(0.300 g) in dichloromethane (6 mL) at room temperature, 337 and the
resultant mixture was stirred for 105 minutes. A saturated aqueous solution
of sodium hydrogen carbonate and chloroform were added to the reaction
solution, and the mixture was partitioned. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration, a residue obtained
by evaporating the solvent under reduced pressure was purified by silica gel
cplua shiomalogiapty: (elaadiaralomido el b i sompoyn
189 g, 77%) as a solid. 1H-NMR(400MHz, CDC13)5: 2.08(4H, m),
3.0»(2kk m), -3-96(3+h,f s)d. 19t2>|—|pmja4r7812é| ot 18) 6 78(bHy 0 J+8.812),
7. 06(1H s) 7.59(1H dd J=8.8, 2.7Hz), 7.87(1H, d, J=1.5Hz), 8.10(1H, d,
J¢1.51 z) 8%?4(1%?%1 %2.7Hz). EI-MSm/z: 415(M"). Elemental analysis: as
OLORARNTRR 0. 25020 Theareticahvalue: 6, 54351 4:68:, 23.35:F,
9.05. Measured value: C, 54.61;H, 4.50;N, 23.24;F, 9.31. [0693] [Example
57} 4952%- AminoL-pyrediny 1 -(6Zmethdxy6 (2H, m), 7.63(1H, br s),
3-pyridyl) azoe -3- -carbony hollne [0694] [Che |caI For 145]
N % é’i"\ﬁ OmH} e gl\? Hmorgh 0624l Khemi HPLE
8.30(1H, m), 8.43(1H, d, J=2.4Hz), 8.85-8.86(1H, m).

EI-MSm/z: 426 (M) .
[0659]
[Example 46] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyrazinyl) -1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine
[0660]

(C
-
C

hemlcal Formula 134]

[0661]

The title compound (242 mg, 77%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyrazinyl)-1H-pyrazole-3-carboxylic
acid (0.231 g) of Reference Example 6 and 4, 4-
difluoropiperidine hydrochloride (0.222 g) of Reference
Example 18.

'H-NMR (400MHz, CDCls)&: 2.05-2.14(4H, m), 3.91-3.95(2H, m),
3.97(3H, s), 4.19-4.22(2H, m), 6.80(1H, dd, J=8.8, 0.5Hz),

7.29(1H, s), 7.59(1H, dd, J=8.8, 2.7Hz), 8.13(lH, dd,
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[0695] 338 1) 4-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine
4-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine (0.282 g, 83%) was
obtained as a solid by the same method as that in Example 1, using
5-(5-tert-butoxycarbonylamino-2

pyLazinyl)-4-(Bsmethaxy-3pyridyl)r 1Hspyrazole-3segrpoxylic ;cid (0,290 g) of
Reference Example 42 and morpholine (0.0919 mL). 1H-NMR(400MHz,
CDC13)5:)1,.58(98, (S)i 3. 74-3183(65 1), 3.97(3H, ), 4.16(2H, m), 6.78(1H,
dd, J=8.8, o.7Hz§ 7.17(1H, s), 7.44(1H, s), 7.60(1H, dd, J=8.8, 2.7Hz), 8.11
8D IHEPT 8. 430 M) 3=1.5Hz), 9.17(1H, d, J=1.5Hz). EI-MSm/z: 481(M).

[0696] 2) Jitle compaund, The fitle.compoling: (9,186 g, 84%) was obtained
as a solid by the same method as that in Example 56-(2), using

4-[5-(5-Terebrroyearboayiaeming.2-pyrddnyh-1-6-pisthixy20 . 99; F,
g%yg'dyl)-lH-pyrazole-3-carbonyl]morpholine (0.276 g). 1H-NMR(400MHz,
3)5: 3.73-3.82(6H, m), 3.96(3H, s), 4.14(2H, m), 4.79(2H, br s),

6.76-6.¥8Cl. 18y, OV (EH, 8), THOINRH, @d, =808, Zi/H2),. .87 (¥, d, 36.
J=1.5Hz), 8.10(1H, d, J=1.5Hz), 8.13-8.14(1H, m). EI-MSm/z: 381(M").
Elementalt&ddlysis: as C18H19N703.0.25 H20 Theoretical value: C, 56.02;

H, 5.000, 28 477  1-[1- (6-Methoxy-3-pyridyl)-5- (2-
pyrazinyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine
[0663]

[Chemical Formula 135]

[0664]

The title compound (243 mg, 78%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(2-pyrazinyl)-1H-pyrazole-3-carboxylic
acid (0.231 g) of Reference Example 6 and 4-
methoxypiperidine hydrochloride (0.218 g) of Reference
Example 23.

'H-NMR (400MHz, CDCl3)&: 1.63-1.75(2H, m), 1.89-2.00(2H, m),
3.38(3H, s), 3.48-3.59(2H, m), 3.72-3.79(1H, m), 3.97(3H,
s), 4.06-4.12(1H, m), 4.25-4.31(1H, m), 6.79(1H, dd, J=8.8,

0.5Hz), 7.23(1H, s), 7.61(1H, dd, J=8.8, 2.7Hz), 8.12(1H,
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339 Measured value: C, 56.14;H, 4.95;N, 25.12. [0697] [Example 58]
1-[1-(6-Methoxy-3-pyridazinyl)-5-(1H- pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4,
4- difluoropiperidine [0698] [Chemical Formula 146] HNN NIIN ~Nf N
UeO N [0699] The title compound (117 mg, 43%) was obtained as a solid by
the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(1H-pyrrol-3-yl)-1H-pyrazole-3- carboxylic acid (200
mg) of Refesenge Example 33 and 4, 4; diffuaropiperiding hydochloride (133
mg) of Referénce "Example 18. TH-NMR(400MHz, CDC1§55: 2.07(4H, m),
3B 28 M), £13@HEMKA.THBHE)) 6.20(1H, dt, J=2.69, 1.59Hz),
6.75(1H, dd, J=4.76, 2.69Hz), 6.85(1H, s), 7.04(1H, dt, J=2.81, 1.83H2),
7091 Y, 7=9°28H Y . 55(1H, d, J=9.28Hz), 8.34(1H, br). FAB-MSm/z:

389(M+H)=r{04 001 [Example $9] 1s[1-(6aMetlagxy-3-pyridazinyl)-5-(1H-
Theoretical value: C, 60.90; H, 5.62; N, 21.31.
Measured value: C, 60.69; H, 5.60; N, 21.12.
[0665]
[Example 48] 1-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-
1H-imidazol-4-yl)-1H-pyrazole-3-carbonyl]-4, 4-

difluoropiperidine

[0666]
[Chemical Formula 136]
EN
—RM
== )

[0667]

The title compound (182 mg, 74%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-imidazol-4-yl)-1H-
pyrazole-3-carboxylic acid (183 mg) of Reference Example 34
and 4, 4-difluoropiperidine hydrochloride (116 mg) of
Reference Example 18.

'"H-NMR (400MHz, CDCl3)&: 2.04(4H, br s), 3.66(3H, s),
3.90(2H, s), 3.98(3H, s), 4.15(2H, s), 6.69(1lH, s),
6.80(1H, d, J=8.8Hz), 7.00(lH, s), 7.41(1H, s), 7.68(1lH,

dd, J=8.8, 2.7Hz), 8.24(1H, d, J=2.7Hz).
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pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0701] 340
[Chemical Formula 147] HN O 11 N-OM Nv IN MeO N 0702] The title
compound (117 mg, 66%) was obtained as an amorphous form by the same
method as that in Example 1, using
1-(6-methoxy-3-pyridazinyl)-5-(1H-pyrrol-3-yl)-1H- pyrazole-3-carboxylic acid
(200 mg) of Reference Example 33 and 4-methoxypiperidine hydrochloride

n@@mof Refgr ggﬁq lj:_xample 23. 1H-NMR(400MHz, CDC13)5: 1.66(2H,
m) 193(2H m), 3.37(3H, 's), 3.50(2H, m), 3.67(1H, m), 4.10(1H, m),
4.18(3H,09¢84.24(1H, m), 6.19(1H, d, J=1.47Hz), 6.74(1H, dd, J=4.76,
2.69Hz), 6.78(1H, s) 7.04(1H, s), 7.08(1H, d, J=9.28Hz 760(1H d,
3=9.28HE} BB2ELH Br). FABMSH/Z S83VIEHY [o703]PfExample 60] ~
1'([@- GsMethy Xﬁsp@Wl%)lg—@H Wzole-3- carbonyl]morphollne
1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3- oxopiperazine [0704]
[Chemic¢&leBarmula 148]

[Chemical Formula 137]

OH
——
NN
. 0
z M 0
SN —
|,
MeO ~ N
[0670]

Under cooling to 0°C, sodium borohydride (36.7 mg) was
added to a mixed solution of 5-(3-formyl-1H-pyrrol-1-yl)-1-
(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester (0.607 g) of Reference Example 38 in methanol (20 mL)
and dichloromethane (10 mL), and the resultant mixture was
stirred for 35 minutes, and then stirred for 21 hours at
room temperature. Dichloromethane and a saturated aqueous
ammonium chloride solution were added to the reaction
solution, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After
separation by filtration, the solvent was evaporated under
reduced pressure, and 5-(3-hydroxymethyl-1H-pyrrol-1-y1l)-1-
(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester was obtained. This ethyl ester product was dissolved

in methanol (5 mL), an aqueous 1 N sodium hydroxide
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-N' N, NN- O N MeO N 341 [0705] The title compound (159 mg, 45%) was
obtained as an amorphous form by the same method as that in Example 1,
using 1-(6-methoxy-3-pyridyl)-5-(1-methyl-IH-pyrrol-3-yl)-
1H-pyrazole-3-carboxylic acid (250 mg) of Reference Example 32 and
1-methylpiperazin-2-one (115 mg) of Reference Example 46.

1H -NMR(400MHz, CDC13)5: 3.01(3H, s), 3.46(2H, t, J=5.49Hz), 3.60(3H, ),

3L 5), 49261 9, mhs é‘&&%é%@é}eeéo&(&m b0y S Q13 2 s

646(1H br), 6.51(1H,t, J= 244HZ 6.80(2H, m), 7.64(1H, m), 8.24(1H, s).
Fﬁdﬁﬁ@m/fﬁg@(MﬁH)lQW@@t[Ebmph?eﬁ@erature Diethyl ether

4-[5-(2-Methyloxazol-4-yl)-1-(6-methyl-
S5yt TR Aot 3 CHBBRG TN fofid 070V ICRBMIG EaAg 142]

OMNO + N.cN%n NN [0708], The ditlercompoundd 7,4 Mg, 0-2%8) was 4 .
obtained as an
Further, sodium chloride was added to the aqueous layer to

saturation, and the aqueous layer was extracted with ethyl
acetate. The organic layers were combined and dried over
anhydrous sodium sulfate. After separation by filtration,
the solvent was evaporated under reduced pressure, and 5-
(3-hydroxymethyl-1H-pyrrol-1-yl)-1-(6-methoxy-3-pyridyl) -
lH-pyrazole-3-carboxylic acid (0.595 g, quantitative) was
obtained as an amorphous material. Using this carboxylic
acid (0.298 g) and morpholine (0.140 mL), the title
compound (217 mg, 63%) was obtained as an amorphous
material by the same method as that in Example 1.
'H-NMR (400MHz, CDCls)&: 3.74-3.83(6H, m), 3.95(3H, s),
4.16-4.19(2H, m), 4.55(2H, s), 6.33(1H, dd, J=2.9, 1.7Hz),
6.62(1H, dd, J=2.7, 2.4Hz), 6.66-6.67(1H, m), 6.73(1H, d,
J=8.8Hz), 6.84(1H, s), 7.32(1H, dd, J=9.0, 2.7Hz), 8.01(1lH,
d, J=2.7Hz).
ESI-MSm/z: 384 (M+H)".

[0671]

[Example 50] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]-3, 3-difluoropyrrolidine

[0672]

[Chemical Formula 138]
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oily product by the same method as that in Example 1, using
5-(2-methyloxazol-4-yl)-1-(6-methyl-3-pyridyl)-1H-pyrazole- 3-carboxylic acid
(95.9 mg) of Reference Example 45 and morpholine (0.0673 mL). 342
1H-NMR(400MHz, CDC13)5: 2.44(3H, s), 2.64(3H, s), 3.65- 3.85(6H, m),
4.08(2H, br), 7.08(1H, s), 7.23-7.32(2H, m), 7.70(1H, dd, J=8.3, 2.7Hz),
8.56(1H,.d, J=2.7Hz). FAB-MSm/z: 354(M+H)~. [0709] [Example 62]
(25)-1 [§( Methyl -1H-pyrgol-3-yl)-1-

azmyl),;?,wrazole -3-carbonyl]-2- fluoromethylpyrrolidine

ulall50] 'F -NO NiN N} N N [0711] The title
comp .203 g, 64%) was obtained as an amorphous form by the same
method aspthat in Example 1, using
5M@zmetlyl-1H-pyrrol-3-yl)-1-(6-methyl-3-

pyridazi é)7% -pyrazole-3-carboxylic acid (0.244 g) of Reference Example
36 and gS) 2-fluoromethylpyrrolidine hydrochloride (0.180 g) of Reference
Exampleh27.title compound (311 mg, 80%) was obtained as a

solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid (297 mg) of Reference Example 4 and 3, 3-
difluoropyrrolidine hydrochloride (144 mg) of Reference
Example 44.
'"H-NMR (400MHz, CDCls)&: 2.35-2.52(2H, m), 3.95(1H, t,
J=7.6Hz), 4.04(1H, t, J=13.1Hz), 4.12(3H, s), 4.33(1H, t,
J=7.4Hz), 4.42(1H, t, J=12.9Hz), 7.15(1H, t, J=9.8Hz),
7.22 (14, 4d, J=7.6, 4.9Hz), 7.27(1H, s), 7.62(1lH, d,
J=7.8Hz), 7.73-7.79(2H, m), 8.40(1H, d, J=4.9Hz).
ESI-MSm/z: 387 (M+H)".

[0674]

[Example 51] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(5-
methyl-2-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methoxypiperidine

[0675]

[Chemical Formula 139]
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1H-NMR(400MHz, CDC13)5: 1.85-2.19(4H, m), 2.78(3H, s),
3.60-3.82(1Hx2/3, m), 3.63(3H, s), 3.96-4.07(1H+1Hx1/3, m),
4.32-4.81(2H+1Hx2/3, m), 5.07-5.22(1HxI/3, m), 6.12- 6.18(1H, m),
6.53-6.57(1H, m), 6.90-7.03(2H, m), 7.42- 7.50(1H, m), 7.64-7.69(1H, m).
ESI-MSm/z: 369(M+H)*. 343 [0712] [Example 63]
1-[5-(1-Methyl-1H-pyrrol-3-yl)-1-(6
methyl-%%y;éqazinyI)-lH-pyrazole-3-carbonyl]-3, 3- difluoroazetidine [0713]
[Chemical Formula 151] -N Q ~XF NNy N 'N [0714] The title compound
(0.243 ghé8%)tvias obtainedds @ 3solicbby e sames methedrasithat ir
Example 1, using 5-(1- methyl-1H-pyrrol-3-yl)-1-(6-methyl-3-pyridazin%/I)-lH-
pyfazole BlcaiBoxsAt adh? [0:248%) 3t Réfer@néé Expler 365y 3l (6~

3adiflugropzetidine hydrochigride (0.143:9,.6 W. Robert gt ak, MERCK) o -
SHARP & DOHME LIMITED, W000/47582). 1H-NMR(400MHz, CDC13)5:

2803 sy y3.62(3H1 8), 4.60(21) toJ=Re. Gz 49kt 9=32.GH),4-
B8R 10k 020 B RAEL 10 £520-P;98(4H, M), B QL (L ) 747 (1H,
Example 23.
'H-NMR (400MHz, CDCl3)&: 1.60(2H, br), 1.96(2H, br),
2.33(3H, s), 3.38(3H, s), 3.51(2H, br), 3.71(1H, br),
4.09(4H, br), 4.24(1H, br), 7.02(1H, s), 7.12(1H, d,
J=9.16Hz), 7.45(1H, d, J=7.94Hz), 7.54(1H, m), 7.81(1H, d,
J=9.16Hz), 8.25(1H, s).
FAB-MSm/z: 409 (M+H)".
[0677]
[Example 52] 4-[1-(6-Methoxy-3-pyridazinyl)-5-(5-
methyl-2-pyridyl)-1H-pyrazole-3-carbonyl]morpholine
[0678]

[Chemical Formula 140]

[0679]

The title compound (279 mg, 45%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyridyl) -1H-pyrazole-

3-carboxylic acid (500 mg) of Reference Example 39 and
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d, J=8.8Hz), 7.61(1H, d, J=8.8Hz). FAB-MSm/z: 359(M+H)'. [0715]
[Example 64] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2
pyridyl)-1H-pyrazole-3-carbonyl]-3, 3-difluoroazetidine [0716] [Chemical
Formula 152] 3441 No N NN~ N ,-N N 0717] The title compound (0.232
g, 73%) was obtained as a solid by the same method as that in Example 1,
using 1-(6- methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic
aﬁi&{&%%rgé o[ﬁ%feﬁ% ce Example 4 and 3, 3- difluoroazetidine
hydrochloride (0.168 g; C.W. Robert, et al., MERCK SHARP & DOHME
LINHWER(AV0R0#7582)1 :1H:NMRE0DNHz) CDC13)62 4, 12(3H, <), 4154(2H,
t, J=11.9Hz), 4.94(2H, t, J=11,9Hz), 7.15(1H, d, J=9.0Hz), 7.20-7.35(2H,
m): $6PAH, R like, 52 1Py, P73:7 82151 ), 8)38(1H ' fike, 324.9Hz).
FAB;MSm/z: 373(MrH)., [Q718L1Example 65] 54 (11, ad, J=7.94,
1-[1-(6-Methoxy-3-pyridyl)-5-(2

pyraziniyl)-1 H-pyraZdle-3icarbohyl|sd-methyl-8-dXdpiperazire - 83Hz) .

FAB-MSm/z: 381 (M+H)".

[0680]

[Example 53] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(5-
methyl-2-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methylpiperazine

[0681]

[Chemical Formula 141]

[0682]

The title compound (220 mg, 34%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(5-methyl-2-pyridyl)-1H-pyrazole-
3-carboxylic acid (500 mg) of Reference Example 39 and N-
methylpiperazine (270 uL).

'H-NMR (400MHz, CDCls)&: 2.33(6H, s), 2.44(2H, br), 2.51(2H,
br), 3.85(2H, br), 4.07(2H, br), 4.12(3H, s), 7.06(1H, s),
7.12(1H, d, J=9.28Hz), 7.46(1H, d, J=7.94Hz), 7.54(1H, d,
J=7.94Hz), 7.79(1H, d, J=9.28Hz), 8.24(1lH, s).

FAB-MSm/z: 394 (M+H)".
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[0719] [Chemical Formula 153] i 0 N NN N\-/ N- ceo N The title compound
(0.252 g, 78%) was obtained as a solid by the same method as that in
Example 1, using 1-(6- 345
methoxy-3-pyridyl)-5-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid (0.231 g) of
Reference Example 6 and 1-methyl piperazin-2-one (0.267 g) of Reference
Example 46. 1H-NMR(400MHz, CDC13)5: 3.03(3H, s), 3.46-3.50(2H, m),
3.97(3%,059%1 04-4.07(1H, m), 4.41-4.45(2H, m), 4.84(1H, br s), 6.80(1H, d,
J=8.8H2z), 7.31-7.36(1H, m), 7.56- 7.65(1H, m), 8.09-8.15(1H, m),
8.47-8.522thohg, 8.72- 81A5(1H( n)ESIyMSMfz: S0HMHH)- ({0-7RG]hy1-2-
[Example 66] 1-[1-(6-Methoxy-3-pyridyl)-5-(1H , o
PYPEZOt B - Iy a75163- aPﬁo‘ryRﬁ’FX-lrﬁééﬂ&%‘it?é?WﬁB%%ﬂTChemical

Formulads] ;HN-NO N/ I N HNJYCM

[Chemical Formula 142]

[0685]

The title compound (219 mg, 54%) was obtained as an
amorphous form by the same method as that in Example 5,
using 1-(6-methyl-3-pyridyl)-5-(4-methyl-2-pyridyl)-1H-
pyrazole-3-carboxylic acid (300 mg) of Reference Example 40
and 4-methoxypiperidine hydrochloride (227 mg) of Reference
Example 23.
'H-NMR (400MHz, CDCls3)&: 1.69(2H, brs), 1.94(2H, brs),
2.36(3H, s), 2.58(3H, s), 3.38(3H, s), 3.50(2H, m),
3.74(1H, m), 4.09(1H, brs), 4.26(1H, br s), 7.05(1H, s),
7.07(1H, s), 7.17(1H, d, J=8.18Hz), 7.30(1lH, s), 7.62(1lH,
dd, J=8.18, 2.56Hz), 8.34(1H, d, J=5.01Hz), 8.39(1H, d,
H=2.56Hz) .
FAB-MSm/z: 392 (M+H)".

[0686]

[Example 55] 4-[1-(6-Methoxy-3-pyridyl) -5- (5-methyl-

2-pyrazinyl)-1H-pyrazole-3-carbonyl]morpholine
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0-1 MO N [0722] The title compound (0.222 g, 43%) was obtained as an
amorphous form by the same method as that in Example 1, using
1-(6-methoxy-3-pyridyl)-5-(1H-pyrazol-3-yl)-1H- pyrazole-3-carboxylic acid
(0.370 g) of Reference Example 13 and 4-methoxypiperidine hydrochloride
(0.359 g) of Reference Example 23. 1H-NMR(400MHz, CDC13)5:
1.61-1.74(2H, m), 1.89-2.00(2H, m), 346 3.38(3H, s), 3.47-3.58(2H, m),
3.72-3.79@dH,m), 3.97(3H, s), 4.07-4.13(1H, m), 4.27-4.33(1H, m), 6.12(1H,
d, J:Z.&Hz), .79(1H, d, J=8.8Hz), 7.19(1H, s), 7.53(1H, d, J=2.4Hz),
7.64(1H =& 8, 2oittz)] 8.24(1H, d, J=2.4Hz). ESI-MSm/z: 383(M+H)*.

methyl2-pyrazinyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0724]

[Chemigdal F a Jb5]/NN'N" /N NN [0725] The title compound (0.314

g, 79%) was QQF\J ne O
-

|,
Me© N

[0688]

The title compound (0.174 g, 56%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(5-methyl-2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 41 and
morpholine (0.105 mL).

'H-NMR (400MHz, CDCls3)&: 2.58(3H, s), 3.74-3.83(6H, m),
3.97(3H, s), 4.15-4.17(2H, m), 6.79(1H, d, J=8.8Hz),
7.24(1H, s), 7.59-7.62(1H, m), 8.12(1H, d, J=2.4Hz),
8.36(1H, d, J=1.5Hz), 8.59(1H, d, J=1.5Hz).

EI-MSm/z: 380 (M) .

Elemental analysis: as CigH,oNgO3-0.25H,0

Theoretical value: C, 59.29; H, 5.37; N, 21.83.

Measured value: C, 59.33; H, 5.21; N, 21.73.

[0689]

[Example 56] 1-[5-(5-Amino-2-pyrazinyl)-1- (6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine

[0690]

[Chemical Formula 144]
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solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H- pyrazole-3-carboxylic
acid (0.30 g) of Reference Example 47 and 4, 4-difluoropiperidine
hydrochloride (0.182 g) of Reference Example 18. 1H-NMR(400MHz,
CDC13)5: 2.08-2.09(4H, m), 2.59(3H, s), 3.92-3.94(2H, m), 4.09-4.19(2H,
m), 4.12(3H, s), 7.17- 7.19(2H, m), 7.84(1H, d, J=9.3Hz), 8.29-8.30(1H, m),
8. : th.J=1.5Hz). EI-MSm/z: 415(M*). 347 [0726] [Example 68]
4-[1-(6-Met yI-3-pyri(gyl)-S-(S-methyI-Z

pyridyl)-I'H-p les3-car morpholine [0727] [Chemical Formula 156]
NONNY N - [O72'§l_?i)%ﬁtle compound (0.228 g, 75%) was obtained

as a sqli thllhsame method as that in Example 1, using 1-(6-
methyl-3-pyridyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole-3- carboxylic acid (0.245
gy%@ Reference Example 48 and morpholine (0.109 mL). 1H-NMR(400MHz,
CDC13)5:62.84(3H, s), 2.59(3H, s), 3.73- 3.83(6H, m), 4.14(2H, m), 7.11(1H,
s), 7.19(1H, d,

1) 1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-

methoxy-3-pyridyl) -1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.306 g, 84%) was obtained as a solid
by the same method as that in Example 1, using 5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-pyridyl) -
1H-pyrazole-3-carboxylic acid (0.290 g) of Reference
Example 42 and 4, 4-difluoropiperidine hydrochloride (0.133
g) of Reference Example 18.
'H-NMR (400MHz, CDCls)&: 1.54(9H, s), 2.08(4H, m), 3.92(2H,
m), 3.97(3H, s), 4.20(2H, m), 6.78(1H, dd, J=8.8, 0.7Hz),
7.17(1H, s), 7.40(1H, s), 7.60(1H, dd, J=8.8, 2.9Hz), 8.1l1l-
8.12(1H, m), 8.33(1H, d, J=1.5Hz), 9.17(1H, d, J=1.5Hz).
EI-MSm/z: 515 (M").

[0692]

2) Title compound

Trifluoroacetic acid (3 mL) was added to a solution of
1-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine

(0.300 g) in dichloromethane (6 mL) at room temperature,
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J=8.4Hz), 7.33(1H, d, J=8.0Hz), 7.51-7.53(1H, m), 7.61- 7.64(1H, m),
8.33-8.38(2H, m). ESI-MSm/z: 364(M+H)'. [0729] [Example 69]
1-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl 1H-1, 2,
4-triazol-3-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0730]
[Chemical Formula 157] 348 -N/=NNOF N NNF Me) N 0731] Lithium
hydroxide monohydrate (26 mg) was added to a mixed solution of

éﬁh”%%@°¥%§dﬁﬁgﬁ4)%ﬁ%ﬂ@?g“dég %tf&red for 105 minutes.

4-triazol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl ester (68 mg) of Reference
Example 4Qlinstetrahydrefuran i@&0 mi) andiwatéry(@Grodg @t caebonate and
tem erature, and the resultant mixture was stirred overnight. The solvent of

aréﬂ%%rgblﬁ%ﬁ ViS5 8VapBrated urftr redlicEd préssire, 2% Bifthium
Sﬁm@t{&r@ %%Ih%)é&w%%éﬁ (1TH@IB¥lg§-rlf!Lé gayer was dried over

4-triazol-3-yl)-1H-pyrazole-3-carboxylic acid was obtained. A mixed solution
ofaﬂh'yditm'um salt i4rm-sdifl e topipeAdirerhydrpehforiden(65ymig) L tration,

drox nzotrlazole 8mg) of Reference xample 18, triethylamine
( 44{&% aeB ??dame%h% |al¥1lr?876 OJ)f/ﬂ ]1: % geiveht un<¥er reduced

pressure was purified by silica gel column chromatography
(methanol-chloroform), to obtain the title compound (0.189
g, 77%) as a solid.
'H-NMR (400MHz, CDCls)&: 2.08(4H, m), 3.92(2H, m), 3.96(3H,
s), 4.19(2H, m), 4.78(2H, br s), 6.78(1H, d, J=8.8Hz),
7.06(1H, s), 7.59(1H, dd, J=8.8, 2.7Hz), 7.87(1lH, d,
J=1.5Hz), 8.10(1H, d, J=1.5Hz), 8.14(1H, d, J=2.7Hz).
EI-MSm/z: 415(M").

Elemental analysis: as CigHi9F;N;0,-0.25H,0

Theoretical value: C, 54.35;H, 4.68;N, 23.35;F, 9.05.

Measured value: C, 54.61;H, 4.50;N, 23.24;F, 9.31.

[0693]

[Example 57] 4-[5-(5-Amino-2-pyrazinyl)-1-(6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]morpholine

[0694]

[Chemical Formula 145]

338



ethylcarbodiimide hydrochloride (79 mg) in dichloromethane (20 mL) and N,
N-dimethylformamide (10 mL) was stirred overnight at room temperature. A
residue obtained by evaporating the solvent of the reaction solution under
reduced pressure was purified by silica gel thin layer chromatography
(methanol-chloroform), to obtain the title compound (46 mg, 55%) as an
amorphous form. 1H-NMR(400MHz, CDC13)5: 2.08(4H, br s), 3.90(5H, s),

3.98(3H,s), 4{]56—(% L @r‘é'%%glxgcg?ﬁo@?ﬂ

) 30041349 5). 7,700 H .
J=8.9, 2.6Hz), 7.99(1H, s), 8.23(1H, d, J=2.7Hz). ESI-MSmiz: 4 4(M+H)*.
[@&32] o fexampler 70y (25) 1B fh(e-Methoxy-3-pyridyl 5@ rpholine
pyrazinyl)-1H-pyrazole-3-carbonyl]-2- fluoromethylpyrrolidine [0733]

[Chemi a|[éarﬁ%/m%ef%a%t%%L%RP@“%W%QFFN%%&]I fitte (-

cpaeund (140, mg; Jire) was.abiained as &, splid by thersame methasd as»
that in Example 5, using 1-(6-

nteth8xy-3-pyd -3 pyrarinyd) -4 ¢ pyirdzolei83=caryoxylie tacid (297tg) of
RierEe an?p?e(aq],pl%gi%%d gz—s()é%:ert—butoxycarbonylamino—2—
pyrazinyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.290 g) of Reference Example 42 and morpholine
(0.0919 mL) .
'H-NMR (400MHz, CDCls)&: 1.54(9H, s), 3.74-3.83(6H, m),
3.97(3H, s), 4.16(2H, m), 6.78(1H, dd, J=8.8, 0.7Hz),
7.17(1H, s), 7.44(1H, s), 7.60(lH, dd, J=8.8, 2.7Hz), 8.1l1l-
8.12(1H, m), 8.33(1H, d, J=1.5Hz), 9.17(1H, d, J=1.5Hz).
EI-MSm/z: 481 (M').

[0696]

2) Title compound

The title compound (0.186 g, 84%) was obtained as a
solid by the same method as that in Example 56-(2), using
4-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]morpholine (0.276 g).
'"H-NMR (400MHz, CDCls)&: 3.73-3.82(6H, m), 3.96(3H, s),
4.14(2H, m), 4.79(2H, br s), 6.76-6.78(1H, m), 7.07(1lH, s),
7.59(1H, dd, J=8.8, 2.7Hz), 7.87(1H, d, J=1.5Hz), 8.10(1lH,
d, J=1.5Hz), 8.13-8.14(1H, m).
EI-MSm/z: 381 (M').

Elemental analysis: as Ci;gHi9N;03-0.25 H,0

Theoretical value: C, 56.02;H, 5.09;N, 25.41.
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fluoromethylpyrrolidine hydrochloride (140 mg) of Reference Example 27.
1H-NMR(400MHz, CDC13)5: 1.59-2.08(4H, m), 3.70-5.19(5H, m), 3.97(3H,
s), 6.77 and 6.80(combining 1H, s), 7.37 and 7.40(combining 1H, s),
7.57-7.62(1H, m), 8.11-8.14(1H, m), 8.46-8.52(2H, m), 8.75 and
8.77(combining 1H, s). ESI-MSm/z: 383(M+H)*. [0735] [Example 71]
(25)-1-[1-(6-Methoxy-3-pyridazinyl)-5- 350

(2- pyraﬁ@@ 14 Opx;ggglg :%é:arlg%n)il]1 ZH flugr%%ylegrr%dme [0736]
[Chemical Formula 159] (NF N1II'N."/N N JI'N MeO N [0737] The title

compourid 766 mg, 43%) Was obtained as a solid by the same method as
that in Example 5, usin

methoxﬁ-ﬁ%ﬁz%@i) 5- %2 [:J]yra{f’ AV raz 81853 "Crbokyic acit (o8

mg).qfReference Fxample,12 and (23)neloromethylpyrrolidine
hydrochloride (140 mg) of Reference Example 27. 1H-NMR(400MHz,

CDCE18)5: 95217414, m), 3.72-5.20(5H, m),
[0698]

[Chemical Formula 146]

e

MeO NJ’

[0699]

The title compound (117 mg, 43%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl) -5- (1H-pyrrol-3-yl) -1H-pyrazole-3-
carboxylic acid (200 mg) of Reference Example 33 and 4, 4-
difluoropiperidine hydrochloride (133 mg) of Reference
Example 18.

'H-NMR (400MHz, CDCls)&: 2.07 (4H, m), 3.91(2H, m), 4.15(2H
m), 4.19(3H, s), 6.20(1H, dt, J=2.69, 1.59Hz), 6.75(1H, dd,
J=4.76, 2.69Hz), 6.85(1H, s), 7.04(1H, dt, J=2.81, 1.83Hz),
7.09(1H, d, J=9.28Hz), 7.55(1H, d, J=9.28Hz), 8.34(1lH, br).
FAB-MSm/z: 389 (M+H)".

[0700]

[Example 59] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0701]
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4.11(3H, s), 7.17 and 7.19(combining 1H, d, J=9.2Hz), 7.32 and
7.37(combining 1H, s), 7.87 and 7.89(combining 1H, d, J=9.2Hz),
8.42-8.44(1H, m), 8.52-8.54(1H, m), 8.85 and 8.86(combining 1H, d,
J=1.2Hz). ESI-MSm/z: 384(M+H)'. [0738] [Example 72]
1-[1-(6-Methoxy-3-pyridyl)-5-(1H-pyrrol
3-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0739] [Chemical Formula
160] 35kﬁ%l}légpl}:ﬂogﬁlﬁl @4%"0 [0740] The title compound (130 mg,
48%) w btained as an amorphous form by the same method as that in
Exantpf using 1-(6-methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-1H-
pyrazole-3-c ligacid (2Q0 mg) of Reference Example 32 and
4-methoxypi tigne hyEI| ochlorid 160 mg) of Reference Example 23.
1H-NW§IHZ, CDC13)5: 1.67(2H, m), 1.94(2H, m), 3.38(3H, s),

3.49( m)l 3.72(1H, m), 3.98(3H, s), 4.10(1H, br), 4.29(1H, br), 6.04(1H,
drt/,‘eﬁj:z.Gg, 1.59Hz), 6.64(1H, dt, J=2.69, 1.83Hz), 6.73(1H, dd, J=4.26,
2.69Hz),©.d7(1H, s), 6.79(1H, d, J=8.79Hz), 7.61(1H, dd, J=8.79, 2.69Hz),
8.24(1H, d, J=2.08Hz), 8.39(1H, br).

The title compound (117 mg, 66%) was obtained as an

amorphous form by the same method as that in Example 1,
using 1-(6-methoxy-3-pyridazinyl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid (200 mg) of Reference Example 33
and 4-methoxypiperidine hydrochloride (128 mg) of Reference
Example 23.
'H-NMR (400MHz, CDCls3)®: 1.66(2H, m), 1.93(2H, m), 3.37(3H,
s), 3.50(2H, m), 3.67(1H, m), 4.10(1H, m), 4.18(3H, s),
4.24(1H, m), 6.19(1H, d, J=1.47Hz), 6.74(1H, dd, J=4.7¢,
2.69Hz), 6.78(1H, s), 7.04(1H, s), 7.08(1H, d, J=9.28Hz),
7.60(1H, d, J=9.28Hz), 8.52(1H, br).
FAB-MSm/z: 383 (M+H)".

[0703]

[Example 60] 1-[1-(6-Methoxy-3-pyridyl) -5-(1-methyl-

lH-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-

oxopiperazine
[0704]
[Chemical Formula 148]
“-\-\.\_\_\_
—
9~
) M N—
S NEN R
|
MeQ N
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FAB-MSm/z: 382(M+H)'. [0741] [Example 73]
1-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl
1H-imidazol-4-yl)-1H-pyrazole-3-carbonyl]-4- methoxypiperidine [0742]
[Chemical Formula 161] 352 -N -'N _ 0 N i 1h N\OMs N MFC] N 0743] The
titte compound (133 mg, 67%) was obtained as a solid by the same method
as that in Example 5, using 1-(6-

methox O%—@yﬂidyl)-S-(l-methyl-lH-imidazol-4-yl)-1H- pyrazole-3-carboxylic
acid (150 mg) of Reference Example 34 and 4-methoxypiperidine
hydrochibede{91angdob Refereiced Exampled3.wHd-NMR{4060MHz, an
CDC13)5: 1.65(2H, br s), 1.93(2H, br s), 3.36(3H, s), 3.46-3.50(2H, m),
3BHART 953 B7(3HPY) CADIARE PP RSRIHEBP S), 16 68(RIPEC 321 2H2),

6. H, 4. J58,8H2) 8,937, 9 ¥140d H S)md Q1 1dd1=8,8, 2.4H3Z).
8.24(1H, d, J=2.7Hz). ESI-MSm/z: 397(M+H)". [0744] [Example 74]

11 =-(@rNrethoxy-3-pwidazinyl}-6-ciHd (250 mg) of Reference Example
Pytrol 3y 1k pyrazole s carbonyll A metyIpiperaZine ¢ e terence
Example 46.
'H-NMR (400MHz, CDCl3)&: 3.01(3H, s), 3.46(2H, t, J=5.49Hz),
3.60(3H, s), 3.99(3H, s), 4.02(1.5H, m), 4.42(1.5H, br),
4.81(1H, br), 5.91(1H, s), 6.46(1H, br), 6.51(1H, t,
J=2.44Hz), 6.80(2H, m), 7.64(1H, m), 8.24(1lH, s).
FAB-MSm/z: 395 (M+H)".

[0706]

[Example 61] 4-[5-(2-Methyloxazol-4-yl)-1-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]morpholine

[0707]

[Chemical Formula 149]

[0708]

The title compound (7.4 mg, 0.2%) was obtained as an
0oily product by the same method as that in Example 1, using
5-(2-methyloxazol-4-yl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-
3-carboxylic acid (95.9 mg) of Reference Example 45 and

morpholine (0.0673 mL) .
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[0745] [Chemical Formula 162] HN :IN N/ NN ,N Meo N 0746] 353 The title
compound (86 mg, 30%) was obtained as an amorphous form by the same
method as that in Example 1, using
1-(6-methoxy-3-pyridazinyl)-5-(1H-pyrrol-3-yl)-1H- pyrazole-3-carboxylic acid
(200 mg) of Reference Example 33 and N-methyl piperazine (116 L).
1H-NMR(400MHz, CDC13)5: 2.32(3H, s), 2.43(2H, br), 2.50(2H, br),

3:84{akhh g o 0P (2Hy BY), %18§3d4§331§ 19(1H,5)¢ £.44(1H, dd 3J74.64,
2.69Hz), 681(1H s); 7.03(1H, s) 8(iH, d, J= 916$—|z) 7%8(1H

J39816H2), 8r45(1H, Cb?)(2FAB>-MSm7z 0B68(N+H)', [0747}-[Exzanple, 75]
4-[5-(3-Carbamoyl-1H-pyrrol- 1gfl)- -(6-

methBy 8-p§iidyly-1tt-pyrazolR-cafboryihorpholide 2[0748] {Chemical
Formula 1631 NHZ GMNN INMeON

[0709]

[Example 62] (25)-1-[5-(1-Methyl-1H-pyrrol-3-yl)-1-
(6-methyl-3-pyridazinyl)-1H-pyrazole-3-carbonyl]-2-
fluoromethylpyrrolidine

[0710]

[Chemical Formula 150]

,,N
N

[0711]

The title compound (0.203 g, 64%) was obtained as an
amorphous form by the same method as that in Example 1,
using 5-(l-methyl-1H-pyrrol-3-yl)-1-(6-methyl-3-
pyridazinyl) -1H-pyrazole-3-carboxylic acid (0.244 g) of
Reference Example 36 and (2S)-2-fluoromethylpyrrolidine
hydrochloride (0.180 g) of Reference Example 27.

'"H-NMR (400MHz, CDCls)&: 1.85-2.19(4H, m), 2.78(3H, s),
3.60-3.82(1Hx2/3, m), 3.63(3H, s), 3.96-4.07(1H+1Hx1/3, m),
4.32-4.81(2H+1H%x2/3, m), 5.07-5.22(1Hx1/3, m), 6.12-
6.18(1H, m), 6.53-6.57(1H, m), 6.90-7.03(2H, m), 7.42-
7.50(1H, m), 7.64-7.69(1H, m).

ESI-MSm/z: 369 (M+H)".
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[0749] An aqueous 1 N sodium hydroxide solution (1.00 mL) was added to a
mixed solution of 5-(3-carbamoyl-1H-pyrrol-I-
yl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (0.123
g) of Reference Example 52 in ethanol (5 mL) and tetrahydrofuran (5 mL) at
room temperature, and the resultant mixture was stirred for 5.5 hours. An
aqueous 1 354 N hydrochloric acid solution (1.00 mL) was added to the
reactioq §olusion, and then reaction solvent was evaporated under reduced
pressure, to obtain 5-(3-carbamoyl-IH-pyrrol-
1-yl)-1-(B=reethoxy-3B3pyridy -1 Hepyrazote-B-carboxylio acikt. yUsinlg-this
carboxylic acid and morpholine (55.0 L), the title compound (98.0 mg, 69%)
WA OBthined 45 H861id By | the'samednitifod as thaPmYExample’ 1.
15:-NMR@OOMHz, GRC13)5: 3.74-3.83(6H, m), 3.95(3H, s), 4.16-4.19(2H,
m), 5.55(2H, br s), 6.53(1H, dd, J=2.9, 1.7Hz), 6.66(1H, dd, J=3.1, 2.3H2z),
6.74(1H,d,1348.8Hz), 6.91(1H, s), 7.26-7.27(1H, m), 7.32(1H, dd, J=8.9,
2.8Hz), 8.02 1H%fi, =2.4Hz). ESI-MSm/z: 397(M+H)'. [0750] [Example 76]
éltﬁréiﬁf- -pf/]rolé%l-%a-(l -§p rrol

’&\F
P
N-—N F

[0714]

The title compound (0.243 g, 78%) was obtained as a
solid by the same method as that in Example 1, using 5-(1-
methyl-1H-pyrrol-3-yl)-1-(6-methyl-3-pyridazinyl)-1H-
pyrazole-3-carboxylic acid (0.248 g) of Reference Example
36 and 3, 3-difluorocazetidine hydrochloride (0.173 g; C.W.
Robert, et al., MERCK SHARP & DOHME LIMITED, WO00/47582).
'H-NMR (400MHz, CDCls)&: 2.80(3H, s), 3.62(3H, s), 4.51(2H,
t, J=12.0Hz), 4.91(2H, t, J=12.0Hz), 6.05-6.12(1H, m),
6.50-6.54(1H, m), 6.90-6.96(1H, m), 6.97(1H, s), 7.47(1lH,
d, J=8.8Hz), 7.61(1H, d, J=8.8Hz).

FAB-MSm/z: 359 (M+H)".

[0715]

[Example 64] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]-3, 3-difluoroazetidine

[0716]

[Chemical Formula 152]
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y i Mc-0 N H2N O [0752] 1) 1-[1-(6-Methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-1H-
pyrazole-3-carbonyl]-2-tert-butoxycarbonylpyrazolidine
1-[1-(6-Methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-1H
pyrazole-3-carbonyl]-2-tert-butoxycarbonylpyrazolidine (566 355 mg, 82%)
was obtained as a solid by the same method as that in Example 1, using

eference Example 30 and pyrazolidine-1-carboxylic acid

er (0.403,9; Y. Engo, et al., Bioorg. Med. Chem., 2002, 10,
MHiz 3)5: 1.42(9H, s), 2.11(2H, br s), 3.25(1H, br
s), 3'%&?"‘]3}\’4 .97(3H)s),"4.10(1H, br s), 4.35(1H, br s), 6.02-6.04(1H,
m), 6.6D(1H\ br s), 6.71- 6.73(1H, m), 6.77(1H, d, J=8.5Hz), 6.88(1H, br s),
7.64( , J=8.8, 2.7Hz), 8.23(1H, d, J=2.2Hz), 8.38(1H, br s).
E&MSmiz: 439(M+HY)'. [0753] 2)
1-[1-(6-Methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-1H-
pyrazole-3-carbonyl]pyrazolidine .
1-[1-(G-W?(thfz-lS?p9ﬁ8’l‘ﬁ?—‘5@(jil—(-?)y‘?r%ﬁ-3iyl)-ﬁﬁ-) was obtained as a
pyrazale:3;carhonyllpyrazaliding (378 mg, 8996k was ebtained 8s,8n; - (6-

amorphous form by the same method as that in Example 6'-(2), using
1n{a e(Eermethoxy-Bipyidyl ) 5) (A H-pyrmol8iy)-1) -1H-pyrazole-3-
LEEpyrazole-3-carbonyl- 2o proycarbonylpyrazoliding (0°49.9)5, 5-
difluorocazetidine hydrochloride (0.168 g; C.W. Robert, et
al., MERCK SHARP & DOHME LIMITED, WO00/47582).
'H-NMR (400MHz, CDCls3)®: 4.12(3H, s), 4.54(2H, t, J=11.9Hz),
4.94(2H, t, J=11.9Hz), 7.15(1H, d, J=9.0Hz), 7.20-7.35(2H,
m), 7.61(1H, 4 like, J=7.1Hz), 7.73-7.82(2H, m), 8.38(1H, d
like, J=4.9Hz).
FAB-MSm/z: 373 (M+H)".
[0718]
[Example 65] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyrazinyl) -1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine
[0719]

[Chemical Formula 153]

/N
\ 0
NN ~

py N MN—

N \__/
.
™

The title compound (0.252 g, 78%) was obtained as a

Wl

solid by the same method as that in Example 1, using 1-(6-
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1H-NMR(400MHz, CDC13)5: 2.14(1H, br s), 2.23(1H, br s), 3.16-3.20(2H,
m), 3.80(1H, br s), 3.97(3H, s), 4.14(1H, br s), 4.92(1H, br s), 6.04-6.06(1H,
m), 6.63(1H, br s), 6.71- 6.73(1H, m), 6.77(1H, d, J=8.8Hz), 6.95(1H, s),
7.62- 7.66(1H, m), 8.26(1H, d, J=2.2Hz), 8.33(1H, br s). ESI-MSm/z:
339(M+H)'. 356 [0754] 3) Title compound Trimethylsilyl isocyanate (1.77 mL)
was added to a solution of 1-[1-(6-methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-

Lfi-pyrazoler3-carbenyllpyrazoli i}}ea(zol-ﬁt?,? Qg 1, 4- dioxane (2.5mL) 8t ; o
room temperature, and the resultant mixture was s¥|rred in a sealed tube for
3ehauts @t &8 externat t@mperatuce of 1450 Afteraait coetieghmethanol was

added to the reaction solution, and a residue obtained by evaporating the

r@adtiortédivent GRaer fedifce Ppressuie \was Biriffed By Sfica el column

chiomatqaaniy-(methangls dichloromethane), to obfain thetitte campound
(280 mg, 65%) as a solid. 1H-NMR(400MHz, DMSO-d6)5: 1.93-2.00(2H, m),
3BO2KR I §)) 3.92(BH,45)0 % .E616.88(2H: M), 6.656(8B(21) m)46 B¢ 1H,

6,75(1H, m), 6 H, s), 6.94(1H, d, J=8,5Hz), 7.7 %H d, J=8,8, 2.7Hz),
s%dr(, :i%,Jggﬁ.%&t),dls’l.gg%l'l-%%t)é).I%S?-?M 1% 2(?&91114)7.][ 755]
[Exarppler7 7hi[14SeMethaxye3:yridy))-8-(dk-8. 52 (2H, m), 8.72-
pyrazol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3- oxopiperazine
8.75(1H, m) .
ESI-MSm/z: 394 (M+H) .
[0720]
[Example 66] 1-[1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrazol-3-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine
[0721]

[Chemical Formula 154]
H
Mo

I|\J
\ 0
=N

SN

L

Me N
[0722]

The title compound (0.222 g, 43%) was obtained as an
amorphous form by the same method as that in Example 1,
using 1-(6-methoxy-3-pyridyl)-5-(1lH-pyrazol-3-yl)-1H-
pyrazole-3-carboxylic acid (0.370 g) of Reference Example
13 and 4-methoxypiperidine hydrochloride (0.359 g) of
Reference Example 23.

'H-NMR (400MHz, CDCls)&: 1.61-1.74(2H, m), 1.89-2.00(2H, m),
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[0756] [Chemical Formula 165] 357 HNd N o N NN N meo IN [0757] The
title compound (217 mg, 38%) was obtained as an amorphous form by the
same method as that in Example 1, using
1-(6-methoxy-3-pyridyl)-5-(1H-pyrazol-3-yl)-1H- pyrazole-3-carboxylic acid
(0.393 g) of Reference Example 13 and 1-methyl piperazin-2-one (0.469 Q)
of Reference Example 46. 1H-NMR(400MHz, CDC13)5: 3.02(3H, s),

334%%”%‘%51?7(2*%)”?)’334978@'.*5 §ho403:4-0761H, M), 44AR@H. by s) 4 8A(1H, br

s), 6.15(1H, br s), 6.80(1H, d, J=9.0Hz), 7.23(1/2H, br s), 7.31(1/2H, br s),
754(1H, BF-),. TBORA,6 A(1H, ) 8:-20-38.26¢1Hnm). ESIMSI/zd382(M+H)',

[0758] [Example 78] 1-[5-(2-Methyl-IH-imidazal-4-yl)-1-(6

Gtho% 3 py Ry thipy izl 3 Eétblomy -4 rhEROR pipdrdine bS8y
[GhemicalFormuyla 166] HN NR=OMe 2 7nz), 8.24 (18, d, J=2.4Hz).
ESI-MSm/z: 383 (M+H)" .

[0723]

[Example 67] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(5-
methyl-2-pyrazinyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0724]

[Chemical Formula 155]
/N
.
M

2
e NaN

oM

™

[0725]

—

Mel

The title compound (0.314 g, 79%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl) -5-(5-methyl-2-pyrazinyl)-1H-
pyrazole-3-carboxylic acid (0.30 g) of Reference Example 47
and 4, 4-difluoropiperidine hydrochloride (0.182 g) of
Reference Example 18.

'H-NMR (400MHz, CDCls)&: 2.08-2.09(4H, m), 2.59(3H, s),
3.92-3.94(2H, m), 4.09-4.19(2H, m), 4.12(3H, s), 7.17-
7.19(2H, m), 7.84(1H, d, J=9.3Hz), 8.29-8.30(1H, m),
8.70(1H, d, J=1.5Hz).

EI-MSm/z: 415 (M").
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N- N/./Meo N 358 [0760] An aqueous 1 N sodium hydroxide solution (3.50
mL) was added to a solution of 5-(2-methyl-1H-imidazol-4-yl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (0.353 g) of
Reference Example 51 in ethanol (10 mL) at room temperature, and the
resultant mixture was stirred for 3 hours. An aqueous 1 N hydrochloric acid
solution (3.50 mL) was added to the reaction solution, and the solvent of the
reactloq §g%lpn was evaporated under reduced pressure, to obtain
5-(2-methyl-1H-imidazol-4-yl)-
1-(6-methexy:3:pyridyl)-1H-pyrazeterd:tarboxytiv acitl 1 Using thisearbmadic
acid product and 4-methoxypiperidine hydrochloride (0.293 g) of Reference
Examlg 23, tHe ke %897%&&?{63?3% Y U598 b Sbtained as an
amorphpitssform by the same method as that in Example 1.
1H-NMR(400MHz, CDC13)5: 1.60-1.73(2H, m), 1.86-1.98(2H, m), 2.35(3H,
s), 3. 37(3H @}@&6@517(@4 ﬁni')6$ 65-3. 72(1H m) 3. 96(3H s)

3- pyrldyl) 1 py

For [7]]'-
i\ ,j
M

[0728]

The title compound (0.228 g, 75%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methyl-3-pyridyl)-5-(5-methyl-2-pyridyl) -1H-pyrazole-3-
carboxylic acid (0.245 g) of Reference Example 48 and
morpholine (0.109 mL).

'H-NMR (400MHz, CDCl3)&: 2.34(3H, s), 2.59(3H, s), 3.73-
3.83(6H, m), 4.14(2H, m), 7.11(1H, s), 7.19(1lH, d,
J=8.4Hz), 7.33(1H, 4, J=8.0Hz), 7.51-7.53(1H, m), 7.61-
7.64(1H, m), 8.33-8.38(2H, m).

ESI-MSm/z: 364 (M+H)".

[0729]

[Example 69] 1-[1-(6-Methoxy-3-pyridyl) -5- (1-methyl-
1H-1, 2, 4-triazol-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0730]

[Chemical Formula 157]
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359 HzZN~N fA\JO NN'N/N Mrs N 0763] 1)
1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4- fluoropiperidine
1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4- fluoropiperidine (0.230 g,
95%) was obtained as a solid by the same method as that in Example 1,
using 5g( -tet- butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-pyridyl)-

1H-pyrazqte=s;carboxytic wqp g) of Reference Example 42 and
4-fluoropiperidiffé h ride (2135 g) of Reference Example 19.
1H-NMR(400 DC13)5; 1.3418H, s), 1.92-1.99(4H, m), 3.70-4.08(3H,
m), 3.9((3F1s), 4.21-4.25(1H, m), 4.86- 4.99(1H, m), 6.77(1H, d, J=8.8Hz),
7.13(14, )¢t .45(1H, s), 7.60(1H, dd, J=8.8, 2.7Hz), 8.12(1H, d, J=2.7Hz),
88301H, d) J=1.5Hz), 9.17(1H, d, J=1.5Hz). EI-MSm/z: 497(M"). [0764] 2)
Title compoynd The title compound (0.117 g, 65%) was obtained as a solid

by the same method as that in Example 56-(2), using
1-[5-(5-tertbutoxycatborylaminorpyrazingl)-12(6-nwthexy added to a

mixed solution of 1-(6-methoxy-3-pyridyl)-5-(l-methyl-1H-1,

2, 4-triazol-3-yl)-1H-pyrazole-3-carboxylic acid ethyl
ester (68 mg) of Reference Example 49 in tetrahydrofuran
(10 mL) and water (5 mL) at room temperature, and the
resultant mixture was stirred overnight. The solvent of
the reaction solution was evaporated under reduced pressure,
and a lithium salt of 1-(6-methoxy-3-pyridyl)-5-(l-methyl-
1H-1, 2, 4-triazol-3-yl)-1H-pyrazole-3-carboxylic acid was
obtained. A mixed solution of this lithium salt, 4, 4-
difluoropiperidine hydrochloride (65 mg), 1-
hydroxybenzotriazole (28 mg) of Reference Example 18,
triethylamine (144ul) and 3-(3-dimethylaminopropyl)-1-
ethylcarbodiimide hydrochloride (79 mg) in dichloromethane
(20 mL) and N, N-dimethylformamide (10 mL) was stirred
overnight at room temperature. A residue obtained by
evaporating the solvent of the reaction solution under
reduced pressure was purified by silica gel thin layer
chromatography (methanol-chloroform), to obtain the title
compound (46 mg, 55%) as an amorphous form.

"H-NMR (400MHz, CDCls)&: 2.08(4H, br s), 3.90(5H, s),

3.98(3H, s), 4.16(2H, s), 6.81(1H, d, J=8.5Hz), 7.30(1lH,
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360 3-pyridyl)-1H-pyrazole-3-carbonyl]-4-fluoropiperidine (0.225 g).
1H-NMR(400MHz, CDC13)5: 1.92-1.99(4H, m), 3.70(1H, m), 3.92-4.07(2H,
m), 3.96(3H, s), 4.20-4.23(1H, m), 4.81(2H, brs), 4.85-4.99(1H, m), 6.77(1H,
d, J=8.8Hz), 7.03(1H, s), 7.60(1H, dd, J=8.8, 2.7Hz), 7.88(1H, s), 8.10(1H,
s), 8.14(1H, d, J=2.7Hz). EI-MSm/z: 397(M"). [0765] [Example 80]
1-[5-(5-Amino-2-pyrazinyl)-1-(6-methoxy
3-pyridyl);1H:pyrazole-3-carponyl]-4-methoxypiperding, [0266L[ mijcal
Fﬁm%)iéé]l %Nafzﬁ’o%%%gbg N@le\foﬁ/l')él\%llg%HN %%7% 19)]3 (EmE
1952(5#er-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4- methoxypiperidine

15855 ﬁ%ht&%%ﬁg%/yramino-2-pyrazinyl)-1-(6-
methoxyp3r-pyiidyl)-1H-pyrazole-3-carbonyl]-4- methoxypiperidine (0.211 g,
85%) was obtained as a solid by the same method as that in Example 1,
using 5iGxtarelsutdRycarkbdfyramind=-2-py¥ediny1-G-methoxy-3=pyridyl)-

Lh;pyrazols-B-Gaboxyiic apid (9.200,6) of Refprence
fluoromethylpyrrolidine
[0733]

[Chemical Formula 158]

[0734]

The title compound (140 mg, 37%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(2-pyrazinyl)-1H-pyrazole-3-carboxylic
acid (297 mg) of Reference Example 6 and (2S)-2-
fluoromethylpyrrolidine hydrochloride (140 mg) of Reference
Example 27.
'H-NMR (400MHz, CDCl3)&: 1.59-2.08(4H, m), 3.70-5.19(5H, m),
3.97(3H, s), 6.77 and 6.80(combining 1H, s), 7.37 and
7.40 (combining 1H, s), 7.57-7.62(1H, m), 8.11-8.14(1H, m),
8.46-8.52(2H, m), 8.75 and 8.77 (combining 1H, s).
ESI-MSm/z: 383 (M+H)".

[0735]

[Example 71] (2S5)-1-[1-(6-Methoxy-3-pyridazinyl)-5-
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361 Example 42 and 4-methoxypiperidine hydrochloride (0.147 g) of
Reference Example 23. 1H-NMR(400MHz, CDC13)5: 1.54(9H, s),
1.69-1.86(4H, m), 3.38(3H, s), 3.47-3.57(2H, m), 3.72-3.78(1H, m), 3.96(3H,
s), 4.09(1H, m), 4.26(1H, m), 6.77(1H, d, J=8.8Hz), 7.11(1H, s), 7.38(1H, s),
7.61(1H, dd, J=8.8, 2.7Hz), 8.11- 8.12(1H, m), 8.32(1H, d, J=1.5Hz),
9.16(1H, d, J=1.5Hz). EI-MSm/z: 509(M"). [0768] 2) Title compound The title
C 59 tair lid by the same method as
tr?a‘i‘tmp%m %x%r%%gé%g 691_( 21?) %%r%é‘&%b gined as &, solid

1 bu(Getent butaxycarbanylamino-2-pyrazinyl)-1-(6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine (0.206 Q).
1H-NMI£€§Z§@ Hz, CDC13)5: 1.67-1.94(4H, m), 3.38(3H, s), 3.45-3.55(2H,
m), 3.7}3, 56041 mMpo3.95(3H; §b 4.09(1H, m), 4.28(1H, m), 4.81(2H, br s),
6.77(1H,¢§ J=8.8Hz), 7.00(}H, s), 7.61(1H, dd, J=8.8, 2.7Hz), 7.87-7.88(1H,
m), 8. 9(1I—y d, J=1.5Hz), 8.14(1H, d, J=2.7Hz). EI-MSm/z: 409(M"). [0769]

[Examp -[5-(5-Aminos2-pyrazinyl)-1-(6-methoxy
3-pyridyl)-1H-pyfaz rbonyl]-4-methylpiperazine [0770] [Chemical
Formula 169]
i
LN
MO~ N
[0737]

The title compound (166 mg, 43%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid (298 mg) of Reference Example 12 and (2S)-
2-fluoromethylpyrrolidine hydrochloride (140 mg) of
Reference Example 27.

'H-NMR (400MHz, CDCls)&: 1.95-2.17(4H, m), 3.72-5.20(5H, m),
4.11(3H, s), 7.17 and 7.19(combining 1H, d, J=9.2Hz), 7.32
and 7.37 (combining 1H, s), 7.87 and 7.89(combining 1H, d,
J=9.2Hz), 8.42-8.44(1H, m), 8.52-8.54(1H, m), 8.85 and
8.86 (combining 1H, d, J=1.2Hz).

ESI-MSm/z: 384 (M+H)".

[0738]

[Example 72] 1-[1-(6-Methoxy-3-pyridyl) -5-(1H-pyrrol-
3-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0739]

[Chemical Formula 160]
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fO N.~~ N'/NN NMeON [0771] 1)
1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4- methylpiperazine
1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4- methylpiperazine (0.146 g,
61%) was_obtained as a solid by the same method as that in Example 1,
usingj'cﬁq(g-\t rt- butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-pyridyl)-

1H-pyra -carboxylic aeid (0.200 g) of Reference Example 42 and
N-methylpiperazing{6-308 mL)—tt#NMR(400MHz, CDC13)5: 1.54(9H, s),
2.34(3H; Riv:Y 2.53(4!—@ , 3.86(2H, m), 3.96(3H, s), 4.12(2H, m),
6.77(W8BH2), 7.14(1H, s), 7.39(1H, s), 7.61(1H, dd, J=8.8, 2.7Hz),
8 AH1H;d; J=2.7Hz), 8.32(1H, d, J=1.5Hz), 9.16(1H, d, J=1.5Hz).
EI-MSm/z: 494(M"). [0772] 2) Title compound The title compound (0.0799 g,
71%) whS dithined as a solid by the same method as that in Example
56-(2), sing. ¢ [hs(-tert-butoxyeasaopylamines2-pytazinyl)-1: (G methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine 363

amorphous form by the same method as that in Example 1,

using 1-(6-methoxy-3-pyridyl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid (200 mg) of Reference Example 32
and 4-methoxypiperidine hydrochloride (160 mg) of Reference
Example 23.

'"H-NMR (400MHz, CDCl3)&: 1.67(2H, m), 1.94(2H, m), 3.38(3H,
s), 3.49(2H, m), 3.72(1H, m), 3.98(3H, s), 4.10(1H, br),
4.29(1H, br), 6.04(1H, dt, J=2.69, 1.59Hz), 6.64(1H, dt,
J=2.69, 1.83Hz), 6.73(1lH, dd, J=4.26, 2.69Hz), 6.77(1lH, s),
6.79(1H, d, J=8.79Hz), 7.61(1H, dd, J=8.79, 2.69Hz),
8.24(1H, d, J=2.08Hz), 8.39(1lH, br).

FAB-MSm/z: 382 (M+H)".

[0741]

[Example 73] 1-[1-(6-Methoxy-3-pyridyl) -5-(1-methyl-
l1H-imidazol-4-yl)-1H-pyrazole-3-carbonyl]-4-
methoxypiperidine

[0742]

[Chemical Formula 161]
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(0.141 g). 1H-NMR(400MHz, CDC13)5: 2.33(3H, s), 2.46-2.51(4H, m),
3.85(2H, m), 3.95(3H, s), 4.09(2H, m), 4.76(2H, s), 6.75- 6.77(1H, m),
7.02(1H, s), 7.60(1H, dd, J=8.8, 2.7Hz), 7.86(1H, d, J=1.5Hz), 8.09(1H, d,
J=1.5Hz), 8.12-8.13(1H, M). EI-MSm/z: 394(M"). [0773] [Example 82]
1-[5-(5-Amino-2-pyrazinyl)-1-(6-methoxy

3-pyrida;7_Ln 1)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0774]

[Chemical Formula 170 2NNNF N3 N~~,,F ti_,JINN [0775] 1)
1-[5-(5-teFt cafpon ino-2-pyrazinyl)-1-(6

methoxy-3-p¥\{ida: inyh=H-pyrazolés3-carbonyl]-4, 4- difluoropiperidine
1-[5-(5 utoycarbon ino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine (0.400 g,
92%6) wakl obtained as a solid by the same method as that in Example 1,
using 5'[(<?itf§t]' butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-

The title compound (133 mg, 67%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-imidazol-4-yl)-1H-
pyrazole-3-carboxylic acid (150 mg) of Reference Example 34
and 4-methoxypiperidine hydrochloride (91 mg) of Reference
Example 23.

'H-NMR (400MHz, CDCls3)&: 1.65(2H, br s), 1.93(2H, br s),
3.36(3H, s), 3.46-3.50(2H, m), 3.65(4H, s), 3.97(3H, s),
4.09(1H, br s), 4.23(1lH, br s), 6.68(1H, d, J=1.2Hz),
6.79(1H, d, J=8.8Hz), 6.93(1H, s), 7.40(1H, s), 7.70(1lH,
dd, J=8.8, 2.7Hz), 8.24(1H, d, J=2.7Hz).

ESI-MSm/z: 397 (M+H) .

[0744]

[Example 74] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0745]

[Chemical Formula 162]
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pyridazinyl)-1H-pyrazole-3-carboxylic acid (0.350 g) of 364 Reference
Example 53 and 4, 4-difluoropiperidine hydrochloride (0.200 g) of Reference
Example 18. 1H-NMR(400MHz, CDC13)5: 1.54(9H, s), 2.09(4H, m),
3.93(2H, m), 4.13(3H, s), 4.17(2H, m), 7.14(1H, s), 7.17(1H, d, J=9.3Hz),
7.67(1H, s), 7.80(1H, d, J=9.3Hz), 8.49(1H, d, J=1.5Hz), 9.11(1H, m).
EI-MSm/z: 516(M"). [0776] 2) Title compound The title compound (0.268 g,
85%) was.ohiainad a5 4 solid byfbesameuetharas hatig Lamele,
56-(2), using 1-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-

Sepyridyls tH-pyrazoter 3ccarboayl-Aaktifliorepipeddine: (0:3900) 1,
1H-NMR OOMHz CDC13)5: 2.01-2.10(4H, m), 3.78(2H, m), 4.06(2H, m),

4063, ), 6 7AEROEY 7 0BFFH S8 1P A TRY, 4L =8 5HH. 7368 A H, 1),
2

$J3gc%|i|%)3x§?ﬂ£1!§|cf@_) @Iom/%élié%ﬁhcpﬁga]mple 33
[Example 83] 1-[1-(6-Methyl-3-pyridyl)-5-(5-methyl-2

pyridyD-1t-pyrdz slér8:carboryl]¢4-methyl-3-oxopiperazine [0778] [Chemical
PR 02 ' 48c1.)5: 2.32(3m, ), 2.43(2m, br), 2.50(2H
br), 3.84(2H, br), 4.05(2H, br), 4.18(3H, s), 6.19(1H, s),
6.74 (1H, dd, J=4.64, 2.69Hz), 6.81(1H, s), 7.03(1lH, s),
7.08(1H, d, J=9.16Hz), 7.58(1H, d, J=9.16Hz), 8.45(1H, br).
FAB-MSm/z: 368 (M+H)".

[0747]

[Example 75] 4-[5-(3-Carbamoyl-1H-pyrrol-1-yl)-1-(6-

methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]morpholine

[0748]

[Chemical Formula 163]
NH,
=,

NN

- O —
Y, N O

¢ N —

o,

MeD ~ N
[0749]

An aqueous 1 N sodium hydroxide solution (1.00 mL) was
added to a mixed solution of 5-(3-carbamoyl-1H-pyrrol-1-
yl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid
ethyl ester (0.123 g) of Reference Example 52 in ethanol (5
mL) and tetrahydrofuran (5 mL) at room temperature, and the

resultant mixture was stirred for 5.5 hours. An aqueous 1
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N O ~NNNN NJ[0779] The title compound (0.156 g, 48%) was obtained as
a solid by the same method as that in Example 1, using 1-(6-
methyl-3-pyridyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole-3- carboxylic acid (0.245
g) of Reference Example 48 and 1- methylpiperazin-2-one (0.285 g) of
Reference Example 46. 1H-NMR(400MHz, CDC13)5: 2.34(3H, s), 2.60(3H,
s), 3.02(3H, s), 3.48(2H, m), 4.05(1H, m), 4.42-4.44(2H, m), 4.84(1H, m),

I35 A0(3E, o) 7 9144y 72 (GH, M), 8-83-B 32, ) FARMSm/Z:

391(M+H) [0780] [Example 84] (25)-1-[1-(6-Methyl-3-pyridyl)-5-(5-
methyl2 pyrigy)uikepyrazole- Smaﬁb@aylc]ﬁlmrb@ﬁn@gtpyr@@m@lﬁﬂ%d
[Chemical Formula 172] ONH NON/No N N N [0782] The title compound

(011827, B6YAT WasObtaiied ase oty the ddmemethiod as tHabir o1~

Exa |E£L{%ﬂQQQﬁ@&§6@ pyridyl)-1H-pyrazole-3-carboxylic acid.
methyl-3-pyridyl)-5-(5- methyl -2-pyridyl)-1H-pyrazole-3-
Using this carboxylic acid and morpholine (55.0 uL), the
title compound (98.0 mg, 69%) was obtained as a solid by
the same method as that in Example 1.
'"H-NMR (400MHz, CDCls)&: 3.74-3.83(6H, m), 3.95(3H, s),
4.16-4.19(2H, m), 5.55(2H, br s), 6.53(1H, dd, J=2.9,
1.7Hz), 6.66(1H, dd, J=3.1, 2.3Hz), 6.74(1lH, d, J=8.8Hz),
6.91(1H, s), 7.26-7.27(1H, m), 7.32(1H, dd, J=8.9, 2.8Hz),
8.02(1H, d, J=2.4Hz).
ESI-MSm/z: 397 (M+H) .
[0750]
[Example 76] 1-[1-(6-Methoxy-3-pyridyl)-5- (1H-pyrrol-
3-yl)-1H-pyrazole-3-carbonyl]-2-carbamoylpyrazolidine
[0751]

[Chemical Formula 164]

3*%/3

HzN O

1) 1-[1-(6-Methoxy-3-pyridyl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carbonyl]-2-tert-butoxycarbonylpyrazolidine
1-[1-(6-Methoxy-3-pyridyl) -5-(1H-pyrrol-3-yl)-1H-

pyrazole-3-carbonyl]-2-tert-butoxycarbonylpyrazolidine (566

355



carboxylic acid (0.245 g) of Reference Example 48 and L- proline amide
(0.190 g). 1H-NMR(400MHz, CDC13)5: 1.97-2.46(4H, m), 2.34(3H, s),
2.57-2.60(3H, m), 3.84-4.20(2H, m), 4.86-5.30(1H, m), 5.46- 5.53(1H, m),
6.22-7.04(1H, m), 7.19-7.24(2H, m), 7.35- 7.37(1H, m), 7.52-7.55(1H, m),
7.63-7.72(1H, m), 8.25- 8.40(2H, m). ESI-MSm/z: 391(M+H'"). [0783]
[Example 85] 4-[1-(6-Methoxy-3-pyridazinyl)-5-(5

“?r?gtbylg%'%‘37yré‘ré‘é‘y!)b]c'éi%ézg@'%'%&%y@O'E%O'%&%%%@‘%Q'C%at
Formula 173] i N/-\ N. Nom/ eO N [0785] The title compound (0.157 g,
51f%0)Fwasebtaineduas agsolid byrthetsanye frethoddad thet i Bxamplecl,-3-
using 1-(6- methoxy-3-pyridazinyl)-5-(5-methyl-2-pyrazinyl)-1H-

pyrazoté Rearoxiic Acid (6250 g)orRéferéfcé Ekamplet 47 = e

marpheline £9.103mL), 1HNMR@OOMHZ, CDG13)5: 2.98(3H ). put v
3.72-3.84(6H, m), 4.09-4.10(2H, m), 4.12(3H, $), 7.16-7.19(2H, m), 7.84(1H,

ded£92HA); 8UPI(@H, ¥n),B170.8.7L( B, m) BI67 ESI-MS/L 38R (M+3992,
[%E§6]953).
'"H-NMR (400MHz, CDCl3)&: 1.42(9H, s), 2.11(2H, br s),
3.25(1H, br s), 3.49(1H, br s), 3.97(3H, s), 4.10(1H, br
s), 4.35(1H, br s), 6.02-06.04(1H, m), 6.60(1lH, br s), ©6.71-
6.73(1H, m), 6.77(1H, d, J=8.5Hz), 6.88(lH, br s), 7.64(1lH,
dd, J=8.8, 2.7Hz), 8.23(1H, d, J=2.2Hz), 8.38(1H, br s).
ESI-MSm/z: 439 (M+H)".

[0753]

2) 1-[1-(6-Methoxy-3-pyridyl)-5- (1lH-pyrrol-3-yl)-1H-
pyrazole-3-carbonyl]pyrazolidine

1-[1-(6-Methoxy-3-pyridyl) -5- (1H-pyrrol-3-yl)-1H-
pyrazole-3-carbonyl]pyrazolidine (378 mg, 89%) was obtained
as an amorphous form by the same method as that in Example
6-(2), using 1-[1-(6-methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl) -
lH-pyrazole-3-carbonyl]-2-tert-butoxycarbonylpyrazolidine
(0.549 qg).
'H-NMR (400MHz, CDCls)&: 2.14(1H, br s), 2.23(1H, br s),
3.16-3.20(2H, m), 3.80(1lH, br s), 3.97(3H, s), 4.14(1H, br
s), 4.92(1H, br s), 6.04-6.06(1H, m), 6.63(1H, br s), 6.71-
6.73(1H, m), 6.77(1H, d, J=8.8Hz), 6.95(1H, s), 7.62-
7.66(1H, m), 8.26(1H, d, J=2.2Hz), 8.33(1lH, br s).

ESI-MSm/z: 339 (M+H)".
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[Example 86] 4-[5-(5-Methoxyoxazol-2-yl)-1-(6-methyl
3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine [0787] [Chemical Formula 174]
e//ON O N.N NV 0788] The title compound (9.2 mg, 50%) was obtained as
a solid by the same method as that in Example 1, using 5-(5-
methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3- carboxylic acid
(14.9 mg) of Reference Example 50 and morpholine (0.0150 mL).
1H-NMR&4,@Q(I¥IHZ, CDC13)5: 2.65(3H, s), 3.66-3.85(6H, m), 3.90(3H, s),
4.10(2I—{, br), 6.12(1H, s), 7.25-7.32(2H, m), 7.75(1H, dd, J=8.3, 2.7Hz),
8.63(1h)d,1I=2.#HzdmxBisMSm/z: 370(M+H)*. [0789] [Example 87]
(2R)-1-[1-(6-Methoxy-3-pyridazinyl)-5- (2-pyridyl)-1H-pyrazole-3-carbonyl]-2-
fluoromEYIB rBdinb {6700} TEHehBal Forful 1757 368 L N 0

solution of 1-[1-(6-methoxy-3-pyridyl)-5-(1H-pyrrol-3-yl)-
lH-pyrazole-3-carbonyl]pyrazolidine (0.378 g) in 1, 4-
dioxane (2.5 mL) at room temperature, and the resultant
mixture was stirred in a sealed tube for 3 hours at an
external temperature of 115°C. After air cooling, methanol
was added to the reaction solution, and a residue obtained
by evaporating the reaction solvent under reduced pressure
was purified by silica gel column chromatography (methanol-
dichloromethane), to obtain the title compound (280 mg,
65%) as a solid.

"H-NMR (400MHz, DMSO-dg)&: 1.93-2.00(2H, m), 3.30(2H, br s),
3.92(3H, s), 5.86-5.88(2H, m), 6.65-6.66(2H, m), 6.73-
6.75(1H, m), 6.81(1H, s), 6.94(1H, d, J=8.5Hz), 7.75(1H, dd,
J=8.8, 2.7Hz), 8.22(1H, d, J=2.2Hz), 11.05(1H, br s).ESI-
MSm/z: 382 (M+H)".

[0755]

[Example 77] 1-[1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrazol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-
oxopiperazine

[0756]

[Chemical Formula 165]
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N NN 0791] The title compound (240 mg, 63%) was obtained as a solid by
the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl)-1H-pyrazole-3- carboxylic acid (297 mg)
of Reference Example 4 and (2R)-2- fluoromethylpyrrolidine hydrochloride
(140 mg) of Reference Example 54. 1H-NMR(400MHz, CDC13)5:
1.92-2.08(4H, m), 3.71-4.82(5H, m), 4.12(3H, s), 7.14(1H, dd, J=9.3, 5.9Hz),
7.20-74a5(2H, m), 7.59-7.63(1i, m), 7.73-7.82(2H, m), 8.40-8.42(1H, m).
ESI-MSm . [0794] [Example 88]
(25)-1-[1-(6-MEthy; ridyl)-546-
methmwom-yl)-lH5pyrézo|e-3-carbonyl]-2- carbamoylpyrrolidine

1

[0793]1[[Chgmical Formula 176] 2 -N Il N PN'N N [0794] The title compound
(124 mMa3134%) was obtained as an 369 amorphous form by the same
method as that in Example 1, using
1-(6-metRyR3pyridyl)-5-(5-methyl-1H-pyrrol-3-yl)-

The title compound (217 mg, 38%) was obtained as an
amorphous form by the same method as that in Example 1,
using 1-(6-methoxy-3-pyridyl)-5-(1H-pyrazol-3-yl)-1H-
pyrazole-3-carboxylic acid (0.393 g) of Reference Example
13 and l-methyl piperazin-2-one (0.469 g) of Reference
Example 46.

"H-NMR (400MHz, CDCls)&: 3.02(3H, s), 3.46-3.49(2H, m),
3.98(3H, s), 4.03-4.07(1H, m), 4.44(2H, br s), 4.84(1lH, br
s), 6.15(1H, br s), 6.80(lH, d, J=9.0Hz), 7.23(1/2H, br s),
7.31(1/2H, br s), 7.54(1H, br s), 7.60-7.67(1H, m), 8.20-
8.26(1H, m).

ESI-MSm/z: 382 (M+H)".

[0758]

[Example 78] 1-[5-(2-Methyl-1H-imidazol-4-yl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methoxypiperidine

[0759]

[Chemical Formula 166]

Y
0
el I /
/ ™ OMe
N~

HMN

—

RS
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1H-pyrazole-3-carboxylic acid (250 mg) of Reference Example 14 and
L-proline amide (121 mg). 1H-NMR(400MHz, CDC13)5: 1.99-2.10(3H, br),
2.60(3H, s), 3.61(3H, s), 4.10(1H, m), 4.86(1H, d, J=5.24Hz), 5.38(1H, br),
5.89(1H, t, J=2.08Hz), 6.52(2H, m), 6.91(1H, s), 7.21(1H, d, J=8.30Hz),
7.66(1H, d, J=5.62Hz), 8.59(1H, s). FAB-MSm/z: 379(M+H)'. [0795]
[Example 89] 1-[5-[1-(2-Amino)ethyl-1H-pyrrol-3-yl]-
1-(6-me[t51ylé3é(fidin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine
[0796] [Chemical Formula 177] H2N N NCKF N'N F N [0797] 1) 4,
4-Diflucro-lddu@methylpyrdin:3sy pSdibkide solution (3.50 mL) was

pyrrol-3-yl)-1H-pyrazole-3-carbonyl]piperidine 4, =
4?6%&6-?-&-(8%8&%;&&;/%n%‘-yi%-‘gl%fﬁyl‘1H‘lmldazol‘4‘yl> ~1-(6-
PYEol3sy))-1Hspyrazels-3rearbonyllpiperiging (346519, ayanttative) was

obtained as an amorphous material by the same method as that in Example
1casig 1{6dnhethylpyidiRgfrence Example 51 in ethanol (10 mL)

300514 pyrrol Syl 11 pyragole -carbopyiic acid (0,335 ) of Reference
E?(yamﬁer%&é}pan %l 2% yif uoroplpencﬁne ‘ri:yarocrﬁon e]f8.3%1 s)) of
References Ex@mplenl8.queous 1 N hydrochloric acid solution
(3.50 mL) was added to the reaction solution, and the
solvent of the reaction solution was evaporated under
reduced pressure, to obtain 5-(2-methyl-1H-imidazol-4-yl)-
1-(6-methoxy-3-pyridyl) -1H-pyrazole-3-carboxylic acid.
Using this carboxylic acid product and 4-methoxypiperidine
hydrochloride (0.293 g) of Reference Example 23, the title
compound (0.193 g, 45%) was obtained as an amorphous form
by the same method as that in Example 1.
'H-NMR (400MHz, CDCl3)®: 1.60-1.73(2H, m), 1.86-1.98(2H, m),
2.35(3H, s), 3.37(3H, s), 3.46-3.57(2H, m), 3.65-3.72(1H,
m), 3.96(3H, s), 4.02-4.08(1H, m), 4.15-4.22(1H, m),
6.49(1H, s), 6.78(1H, d, J=8.8Hz), 6.89(1H, s), 7.62(1lH,
dd, J=8.8, 2.7Hz), 8.21(1H, d, J=2.7Hz).
ESI-MSm/z: 397 (M+H) .

[0761]

[Example 79] 1-[5-(5-Amino-2-pyrazinyl)-1- (6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-fluoropiperidine

[0762]

[Chemical Formula 167]
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1H-NMR(400MHz, CDC13)5: 2.02-2.15(4H, m), 2.63(3H, s), 3.90(2H, br),
4.19(2H, br), 6.01-6.05(1H, m), 6.66-6.70(1H, m), 6.72-6.77(1H, m),
6.83(1H, s), 7.22(1H, d, J=8.3Hz), 7.65(1H, dd, J=2.5, 8.3Hz), 8.42(1H, br),
8.57(1H, d, J=2.5Hz). EI-MSm/z: 371(M’). [0798] 2)
1-[5-(2-Allyl-1H-pyrrol-3-yl)-1-(6-methylpyridin-3

ylm\ﬁ pyrazole-3-carbonyl]-4, 4-difluoropiperidine Sodium hydride (41.0 mg)
was to a solution of 4,

4-diflugro-lt[1-(6- m%thy ridin-3-yl)-5-(1H-pyrrol-3-yl)-
1H- pyrd\iole ;ngl_g?ﬂ ine (0.465 g) of the above in N,
N-dimethylf ) at 0C, and the resultant mixture was stirred for
10 mi utes. Allyl iodide (0.171 mL) was added to the reaction solution, and
th | 72 was stirred for 1 hour at room temperature. Water and ethyl
acetate Were added to the reaction solution, and the mixture was partitioned.
Further, W@ééueous layer was extracted with ethyl acetate, and the organic
layers were combined,. washed with satated saline,and then dried quer
anhydrous sodium sulfate. After separation by filtration, a residue obtained
bmvmoya@n@meswm iroler sedueed pressure Wasdpurified by silica gel
column chromatography 371 (chloroform-methanol), to obtain

RGeS Fb -3-
yl) -1-(6methy|pyridin3-y) Ui pyrazeles3-carbenyl-dy 4a difupropiperigine
(0.420 g, 82%) as an oily product. 1H-NMR(400MHz, CDC13)5:
21G0-D0r6(4 81 Y, 8 3(3H Hs)p v3. 90024 - Bricarte @, lorf, 4.39-4.45(2H, m),

5§¥%§fgélpérldlne (0.230 g, 95%) was obtained as a solid by

the same method as that in Example 1, using 5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-pyridyl) -
1H-pyrazole-3-carboxylic acid (0.200 g) of Reference
Example 42 and 4-fluoropiperidine hydrochloride (0.135 qg)
of Reference Example 19.
'H-NMR (400MHz, CDCls)&: 1.54(9H, s), 1.92-1.99(4H, m),
3.70-4.08(3H, m), 3.97(3H, s), 4.21-4.25(1H, m), 4.86-
4.99(14H, m), 6.77(1H, d, J=8.8Hz), 7.13(1lH, s), 7.45(lH,
s), 7.60(1lH, dd, J=8.8, 2.7Hz), 8.12(1H, d, J=2.7Hz),
8.33(1H, d, J=1.5Hz), 9.17(1H, d, J=1.5Hz).
EI-MSm/z: 497 (M) .

[0764]

2) Title compound

The title compound (0.117 g, 65%) was obtained as a
solid by the same method as that in Example 56-(2), using

1-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-
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m), 5.18-5.25(1H, m), 5.86-5.97(2H, m), 6.51-6.58(2H, m), 6.79(1H, s),
7.21(1H, d, J=8.3Hz), 7.65(1H, dd, J=2.4, 8.3Hz), 8.57(1H, d, J=2.4Hz).
FAB-MSm/z: 412(M+H)". [0799] 3) 4, 4-Difluoro-1-[5-[1-(2,
3-dihydroxy)propyl-IH pyrrol-3-yl]-1-(6-methylpyridin-3-yl)-1H-pyrazole-3-
carbonyl]piperidine N-Methylmorpholine N-oxide (0.477 g) and osmium
tetraoxide (37.5 mg) were added to a mixed solution of 1-

(5 (LallyliH-pyirol-3-y))-1s6-methylpyridin:3-y)-1H; pyrazole:3-carhonyll-4,

4- dl%uoroplperldlne 420 g) of the above in tetrahydrofuran (12 mL),
methansl (3 mL), and water (4 mL) at room temperature, and the resultant
mixture was stirred for 1.5 hours. A saturated aqueous sodium thiosulfate

solutibR WAL AbFed t&tHe F8actior %OIJU‘[I%?‘I “4id e mixtlitd Was Hirred for
29 minutes7The reagtiony splytion was extracted with ethylacetateg apgithe

agueous Iayer was extracted with ethyl acetate. The organic layers were
cobmbined Awashéd wWith Saturate desaling, fanditherrdriéd zover/an3ydriouss) ,

sd| Ifate, Af rsepa ti yfltrt pre idue o
e?/apglaﬁ#l’g (ﬁd sien%%?g u?tH er retjglu% écﬁ)réss re v%aéJ @mf? %y silica gel

celumn 1ehromategraphiy (chloroform-methanol), to obtain 4, 4-
difluoro-1-[5-[1-(2, 3-dihydroxy)propyl-1H-pyrrol-3-yl]-1-
(E-PéPREridhe-34) 1 H-pyrazole-3-carbonyl]piperidine (0.455 g,
quantit bvggﬁs an oily product. 1H-NMR(400MHz, CDC13)5: 2.00-2.14(4H,
br), 2.63(3H, s),

[Example 80] 1-[5-(5-Amino-2-pyrazinyl) -1-(6-methoxy-

3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine
[0766]

[Chemical Formula 168]

“ww o

MeoN
[0767]

1) 1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methoxypiperidine

1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methoxypiperidine (0.211 g, 85%) was obtained as a solid by
the same method as that in Example 1, using 5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1- (6-methoxy-3-pyridyl) -

lH-pyrazole-3-carboxylic acid (0.200 g) of Reference
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3.43(1H, dd, J=5.1, 11.0Hz), 3.61(1H, dd, J=3.7, 11.0Hz), 3.83-3.99(5H, m),
4.17(2H, br), 5.95-6.00(1H, m), 6.51- 6.57(1H, m), 6.60-6.65(1H, m),
6.79(1H, s), 7.28(1H, d, J=8.3Hz), 7.78(1H, dd, J=2.5, 8.3 Hz), 8.46(1H, d,
J=2.5Hz). FAB-MSm/z: 446(M+H)". [0800] 4) 4,
4-Difluoro-I-[5-(1-formylmethyl-1H-pyrrol-3-yl)
1-(6-methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]piperidine Sodium

-periodaje ) ¥ M ' .
g el 1%?}3_[51(95232_%43503%%%&%_3 mixed, slienfide (0.147 o)

1bEpRrrok 3epif=2- (Bxaethydpyrddin-3-yl)-1H-pyrazole-3- carbonyl]piperidine
(0.455 83)&01: the above in tetrahxdrofuran (5 mL), methanol (5 mL), and water
(5

byt YO8 fempBFatek8  and td t8sultdnt mixddre wis StifredYor 1.5

heuesy Geld water and;ethyl agelateyyeresadded ta dhegeagtion solufion; and
the mixture was partitioned. Further, the aqueous layer was extracted with
ethyl atefaté] Fandithe 6rganié fayers wére/ ddmbinet, washéd with saturated

saline, and then dried over anhydrqu jum sulfate. After se tion b
fiﬁr}'?t?o%,?he §s%olvet%rlftg\g/vga(sl‘%ég\’/a|cS> r’atgd%;?g%]h e('!ril’re Ggg brgsfgl?lrrg? ané'ﬁ,l_
Aediflugnos 1-[2y(1- formytmsthyl-1hi-pyrsal3-yl)s 14(6-meshypyridin-3ryhy 1H-
pyrazole-3-carbonyl]piperidine (0.352 g, 83% from two processes) as an
aforhB a3 for2[0801] 5) 1-[5-[1-(2-Benzylamino)ethyl-1H-pyrrol-3-yl]-1-(6-
methylp[ydipé@-]B-yl)-lH-pyrazoIe-3-carbonyl]-4, 4-

2) Title compound

The title compound (0.125 g, 75%) was obtained as a
solid by the same method as that in Example 56-(2), using
1-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine
(0.206 9g).
'H-NMR (400MHz, CDCl3)&: 1.67-1.94(4H, m), 3.38(3H, s),
3.45-3.55(2H, m), 3.71-3.75(1H, m), 3.95(3H, s), 4.09(1lH,
m), 4.28(1H, m), 4.81(2H, br s), 6.77(1H, d, J=8.8Hz),
7.00(1H, s), 7.61(1H, dd, J=8.8, 2.7Hz), 7.87-7.88(1lH, m),
8.09(1H, d, J=1.5Hz), 8.14(1H, d, J=2.7Hz).
EI-MSm/z: 409 (M) .

[0769]

[Example 81] 1-[5-(5-Amino-2-pyrazinyl)-1- (6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0770]

[Chemical Formula 169]
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difluoropiperidine Benzylamine (0.465 mL), acetic acid (0.243 mL), and
sodium cyanoborohydride (0.165 g) were added to a solution of 4,
4-difluoro-I-[5-(1-formylmethyl-1H-pyrrol-3-yl)-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]piperidine (0.352 g) of the above
in ethanol (10 mL) at OC, and the resultant mixture was stirred for 1.5 hours
atropm temperature. A saturated aqueous solution of sodium hydrogen
carbo nd ethyl acetate were added to the reaction solution, and the
mixturwal partitio%ed. Further, the aqueous layer was extracted with ethyl
acetate,Nan ni¢Tayers were combined, washed with saturated
saline, and then dried ower Nhydrous sodium sulfate. After separation by
filtratig esidue obtained by evaporating the solvent under reduced
pressure yas purified by silica gel column chromatography
(Mﬁ%roform-methanol), to obtain
1-[5-[1-(@-bengzylamino)ethyl-1H-pyrrol-3-yl]-1-
(6-methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4 difluoropiperidine (0.412
g, 96%) as anlaily! gfotaﬁfc?.‘BL%W%?E@@W%&‘1%5@:3’5."(‘)6%2%15)@11,‘ i,
2:60(35k 5) 5 3742 90(2H; 5 J56.1H2) 3.74(2H15) 3.86-3.96(2H, br),
3.92(2H, t, J=6.1Hz), 4.19(2H, br), 5.90-5.96(1H, m), 6.51- 6.57(1H, m),
6U58-8Y63(1PE MY, 6179(1H, s), 7.15(1H, d, J=8.3Hz), 7.20-7.40(5H, m),
[7623(2?%6 I’ﬂ‘é(‘scza'?négotﬁ—n'%z r 280, 9 122:4H12), FAB-MSm/Z: SA5(M+H)™
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4-

methylpiperazine (0.146 g, 61%) was obtained as a solid by
the same method as that in Example 1, using 5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-3-pyridyl) -
lH-pyrazole-3-carboxylic acid (0.200 g) of Reference
Example 42 and N-methylpiperazine (0.108 mL).
"H-NMR (400MHz, CDCls)&: 1.54(9H, s), 2.34(3H, s), 2.48-
2.53(4H, m), 3.86(2H, m), 3.96(3H, s), 4.12(2H, m),
6.77(1H, d, J=8.8Hz), 7.14(1H, s), 7.39(1H, s), 7.61(1H,
dd, J=8.8, 2.7Hz), 8.11(1H, d, J=2.7Hz), 8.32(1lH, d,
J=1.5Hz), 9.16(1H, d, J=1.5Hz).
EI-MSm/z: 494 (M').

[0772]

2) Title compound

The title compound (0.0799 g, 71%) was obtained as a
solid by the same method as that in Example 56-(2), using
1-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-

3-pyridyl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine
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A 1M hydrochloric acid-ethanol solution (0.831 mL) and 20% palladium
hydroxide-carbon (0.310 g) were added to a solution of
1-[5-[1-(2-benzylaminoethyl)-1H-pyrrol-3-yl]-1-
(6-methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine (0.419
g) of the above in methanol (10 mL) at room temperature, and the resultant
mixture was stirred for 2 days under a hydrogen atmosphere. After
sggq&aﬂwgﬁh‘e catalyst by filtration, the solids were washed with methanol.
To a solution combining the filtrate and the washing solution, a saturated
aguenus dlaticn of csadium hyelrégers earlzonate ard-a raixture, ofn) ,
chloroform- methanol (10: 1) were added, and the mixture wasss)arti6tio7n§>_d.

Farthel Ahe dduecus el was extraleiRith™a miktdre G
chloyeform-methanoh@ 0 1), and the gsganic layerswerg, combingd and
dried over anhydrous sodium sulfate. After separation by filtration, a residue
obtdindd by evapbratingzhe solventluhdet redaceldipressirel Avds pdrifigd by
S;Tllica gel thin layer chromatography (chloroform-methanol (containing
ammonia)), to obtain the 375 title compound (0.154 g, 45%) as an oily
pradugtn AH-NMR(#OO0MHz, CDC13)5: 1.90-2.15(4H, m), 2.62(3H, s),
3.02(2H, t, J=5.8Hz), 3.86-3.96(4H, m), 4.19(2H, br), 5.91- 5.97(1H, m),
6.56-6.658(2H,m), 6.80(1H, s), 7.22(1H, d, J=8.3Hz), 7.65(1H, dd, J=2.5,
8.3Hz), H,d,J=2.5Hz).. FAB-MSm/z..4 +H)', [Q803] , Z) _
Hydrocr[;%)griOGEi%)c%fte tit?é gomgo%fnd %%&géc%lé?é@ééiﬁgt@ar%l ((OZ 2r§$trkrllf§y
waspgddethtdayl) -1H-pyrazole-3-carbonyl] -4, 4-

difluoropiperidine
[0774]

[Chemical Formula 170]

1) 1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridazinyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

1-[5-(5-tert-Butoxycarbonylamino-2-pyrazinyl)-1-(6-
methoxy-3-pyridyl) -1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.400 g, 92%) was obtained as a solid
by the same method as that in Example 1, using 5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1- (6-methoxy-3-

pyridazinyl)-1H-pyrazole-3-carboxylic acid (0.350 g) of
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solution of the title compound, i.e., 1-[5-[1-(2-
aminoethyl)-1H-pyrrol-3-yl]-1-(6-methylpyridin-3-yl)-1H-
pyrazole-3-carbonyl]-4, 4-difluoropiperidine (98.4 mg) in chloroform, ethyl
ether and hexane at room temperature, and the resultant mixture was
stirred. The precipitated solid was filtered, and the title compound (88.0 mg,
82%) was obtained. 1H-NMR(400MHz, DMSO-d6)5: 1.90-2.05(4H, m),

2 H3H, ) 339%%%%(2% 3273 4§£%'ﬂu81)o§ %%Zthﬂ(é 5.76(1H, D),

6.72(2H, br), 6.82(1H, br), 7.38(1H, d, J=8.3Hz 1A, dd, J=2.5, 8.3Hz),
7r8®(3bblbr);r&89(l¢@ 40 0=3)5Mz). EESkMSm/z: B5(MEdH)L8 [0804]

e 90] 4-[1-(6-Meth idazin-3-v1)-5-
[I§x ‘M%[ng/ Dﬁ?} ?%r(g%[é gzﬁl:%?bgﬁ)yl]m%rﬁﬁol% [B80sF[Chihital

meuha. 17853765N 00 1N M, MN MeQ N+u[0806] Thefitiescompound
(0.152 g, 63%) was obtained as a solid by the same method as that in

Exahpleéd, using 1463 methoxyp§fidaZin-3hyl) /51 dethyl$H 4 ridl,3-§1)-1H-
J=1.5Hz), 9.11(1H, m).
EI-MSm/z: 516 (M").

[0776]

2) Title compound

The title compound (0.268 g, 85%) was obtained as a
solid by the same method as that in Example 56-(2), using
1-[5-(5-tert-butoxycarbonylamino-2-pyrazinyl)-1-(6-methoxy-
3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine
(0.390 9g).
'H-NMR (400MHz, CDCls;)&: 2.01-2.10(4H, m), 3.78(2H, m),
4.06(2H, m), 4.06(3H, s), 6.74(2H, s), 7.09(1lH, s),
7.44(1H, d, J=9.2Hz), 7.65(1H, m), 7.94(lH, d, J=9.2Hz),
8.24 (1H, m).
ESI-MSm/z: 417 (M+H") .

[0777]

[Example 83] 1-[1-(6-Methyl-3-pyridyl)-5-(5-methyl-2-
pyridyl) -1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine

[0778]

[Chemical Formula 171]
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pyrazole-3-carboxylic acid (0.195 g) of Reference Example 55 and
morpholine (0.170 mL). 1H-NMR(400MHz, CDC13)5: 3.62(3H, s),
3.67-3.85(6H, m), 4.09(2H, br), 4.19(3H, s), 6.05(1H, t, J=2.0Hz), 6.52(1H,
t, J=2.0Hz), 6.80(1H, s), 6.82(1H, t, J=2.0Hz), 7.07(1H, d, J=9.3H2z),
7.54(1H, d, J=9.3Hz). ESI-MSm/z: 369(M+H)'. [0807] [Example 91]
4-Ethyl-I-[1-(6-methoxypyridin-3-yl)-5
(pyridin:2-yl)-1H-pyrazole-3-carbonyl]-3-oxopiperazine [0808] [Chemical

179] CIN 0 r4 O,N'N NN-\ MeO N [0809] 377 The title compound
N)/bta| as an amorphous material by the same method

aWFEmmple 1,.using 1-(6-methoxypyridin-3-yl)-5-(pyridin-2-yl)-1H-
yrazol

p 3-carboxylic acid (0.254 g) of Reference Example 3 and

)(1/2 oxopiperazine hydrochloride (0.201 g) of Reference Example 56.
1H- NMR 4OOMHz CDC13)5: 1.17(3H, t, J=7.1Hz), 3.44-3.56(4H, m),
3. 96(3 55 03(1H br), 4.37-4.45(2H, m), 4.81(1H, br), 6.74-6.80(1H, m),

7.19-7.30(2H,m) .7 SBnfd 8k3H (01 5% 09(IHKYR,) by 8. 14X s o
8.52(1H, d, J=4.4Hz). ESI- MSm/z 407(M+H) [0810]
solid by the same method as that in Example 1, using 1-(6-

methyl-3-pyridyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.245 g) of Reference Example 48 and 1-
methylpiperazin-2-one (0.285 g) of Reference Example 46.
'H-NMR (400MHz, CDCls)&: 2.34(3H, s), 2.60(3H, s), 3.02(3H,
s), 3.48(2H, m), 4.05(1H, m), 4.42-4.44(2H, m), 4.84(1lH
m), 7.15-7.36(3H, m), 7.51-7.72(2H, m), 8.33-8.43(2H, m).
FAB-MSm/z: 391 (M+H").

[0780]

[Example 84] (2S8)-1-[1-(6-Methyl-3-pyridyl)-5-(5-
methyl-2-pyridyl)-1H-pyrazole-3-carbonyl]-2-
carbamoylpyrrolidine

[0781]

[Chemical Formula 172]

[0782]

The title compound (0.182 g, 56%) was obtained as a

solid by the same method as that in Example 1, using 1-(6-
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[Example 92] 4-[1-(6-Methoxypyridazin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyllmorpholine [0811] [Chemical Formula
180] HN N ~N% N N MeO N~I [0812] The title compound (0.343 g, 95%)
was obtained as a solid by the same method as that in Example 5, using
1-(6- methoxypyridazin-3-yl)-5-(1H-pyrrol-3-yl)-1H-pyrazole-3- carboxylic acid
(0.291 g) of Reference Example 57 and morpholine (0.267 mL). 378
LEMNRUADOYZ CRCLIR 38T 850K, 1), 4 05-4,42000, T J8(GH,
s), 6.16-6.20(1H, m), 6.70-6.75(1H, m), 6. X(lH, s), 7.01-7.06(1H, m),
708(bk vl J=9%3H2), M53@Hgd, JEIRHEZ); 8:4@(Ttk Ay ESEMSmizL -
355(M+H)*. [0813] [Example 93] 4-[5-(1-Acetyl-1H-pyrrol-3-yl)-1-(6

mrtROXY By RdeZiR-34 11Y-pYtazole-3-carbonylmorpholine [0814] [Chemical
Formya 483NN Ns . 1.97-2.46 (48, m), 2.34(3H, =),

2.57-2.60(3H, m), 3.84-4.20(2H, m), 4.86-5.30(1H, m), 5.46-
5.53(1H, m), 6.22-7.04(1H, m), 7.19-7.24(2H, m), 7.35-
7.37(1H, m), 7.52-7.55(1H, m), 7.63-7.72(1H, m), 8.25-
8.40(2H, m).
ESI-MSm/z: 391 (M+H").

[0783]

[Example 85] 4-[1-(6-Methoxy-3-pyridazinyl)-5-(5-

methyl-2-pyrazinyl)-1H-pyrazole-3-carbonyl]morpholine

[0784]
[Chemical Formula 173]
/N
o |
N PR
N M 8]
o
‘»J\J
MeD ™ N
[0785]

The title compound (0.157 g, 51%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl) -5-(5-methyl-2-pyrazinyl)-1H-
pyrazole-3-carboxylic acid (0.250 g) of Reference Example
47 and morpholine (0.105 mL).

"H-NMR (400MHz, CDCls)&: 2.58(3H, s), 3.72-3.84(6H, m),
4.09-4.10(2H, m), 4.12(3H, s), 7.16-7.19(2H, m), 7.84(1lH,

d, J=9.2Hz), 8.29(1H, m), 8.70-8.71(1H, m).
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N MeO N [0815] Triethylamine (0.191 mL), acetic anhydride (0.0976 mL),
and 4-(dimethylamino)pyridine (13.2 mg) were added to a mixed solution of
4-[1-(6-methoxypyridazin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyllmorpholine (0.122 g) of Example 92 in
dichloromethane (3.0 mL) and 1, 4-dioxane (5.0 mL) at room temperature,
and the resultant mixture was stirred for 19 hours at 70C. After air cooling,
\/\@ﬁr_ﬁgg/ghlog%fgr(%\ge e added to the reaction solution, and the mixture
was partitioned. Further, the aqueous layer was extracted with chloroform,
and the[orgamic layers were combined, washed with saturated saline, and
then dried over 379 anhydrous sodium sulfate. After separation béfiltration,

a residué dBEINEd BY evaporating e SoRverttitier réauced Lpresdlird Was

pyrified Ly, silica gel thin Jayer chromalogranhy, (chigrefaem-methanol), to
obtain the title compound (90.8 mg, 67%) as a solid. 1H-NMR(400MHz,
DMSO-t®)s:/2.53(3H, s), 3.57-3.74(6H, m), 3.90-3.98(2H, m), 4.09(3H, s),

6.17-6.22(1H,.m), 7.Q4(1H, s), 7.41-7.44(1H, m), 7.51(1H, d, J=9.3Hz),
7@@;7@%2@,%%} 7%?(&%%,13%: 3Hz). ESI-MSm/z: 397(M+H)'. [0816]
[Example 94] 4-Methyl-I-[1-(6-methylpyridin-3-yl)-5

(AH eroI-S-yI)-1H-pyrazole-3-carbonyl]-3-oxopiperazine [0817]

TN NGD
NI N/

T N

[0788]

The title compound (9.2 mg, 50%) was obtained as a
solid by the same method as that in Example 1, using 5-(5-
methoxyoxazol-2-yl)-1-(6-methyl-3-pyridyl)-1H-pyrazole-3-
carboxylic acid (14.9 mg) of Reference Example 50 and
morpholine (0.0150 mL) .

'H-NMR (400MHz, CDCl3)&: 2.65(3H, s), 3.66-3.85(6H, m),
3.90(3H, s), 4.10(2H, br), 6.12(1H, s), 7.25-7.32(2H, m),
7.75(1H, dd, J=8.3, 2.7Hz), 8.63(1H, d, J=2.7Hz).
ESI-MSm/z: 370 (M+H) .

[0789]

[Example 87] (2R)-1-[1-(6-Methoxy-3-pyridazinyl) -5-
(2-pyridyl) -1H-pyrazole-3-carbonyl]-2-
fluoromethylpyrrolidine

[0790]

[Chemical Formula 175]
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[Chemical Formula 182] HNO NiNN-7_"ON |iN [0818] The title
compound (0.167 g, 52%) was obtained as an amorphous material by the
same method as that in Example 1, using
1-(6-methylpyridin-3-yl)-5-(1H-pyrrol-3-yl)-1H- pyrazole-3-carboxylic acid
(0.235 g) of Reference Example 58-(3) and 1-methyl piperazin-2-one (0.299
g) of Refetence Example 46. 380 1H-NMR(400MHz, CDC13)5: 2.61(3H, s),

ESI-MSm\(z:
4-Metﬁy§7ﬁ-( -methylpyridin-3-yl)-5
(1H-pytrol-3-yl)-1H-pyrazole-3-carbonyl]piperidine [0820] [Chemical Formula
18] HN'3r 0 N N rOMe

[0791]

The title compound (240 mg, 63%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (297 mg) of Reference Example 4 and (2R)-2-
fluoromethylpyrrolidine hydrochloride (140 mg) of Reference
Example 54.

'H-NMR (400MHz, CDCls)&: 1.92-2.08(4H, m), 3.71-4.82(5H, m),
4.12(34, s), 7.14(1H, dd, J=9.3, 5.9Hz), 7.20-7.25(2H, m),
7.59-7.63(1H, m), 7.73-7.82(2H, m), 8.40-8.42(1H, m).
ESI-MSm/z: 383 (M+H)".

[0792]

[Example 88] (25)-1-[1-(6-Methyl-3-pyridyl)-5-(1-
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-2-

carbamoylpyrrolidine

[0793]
[Chemical Formula 176]
N B OQQ,NH2
/}/ ! NC;]
N
.
M

[0794]

The title compound (127 mg, 34%) was obtained as an
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N [0821] The title compound (0.205 g, 61%) was obtained as an amorphous
material by the same method as that in Example 1, using
1-(6-methylpyridin-3-yl)-5-(1H-pyrrol-3-yl)-1H- pyrazole-3-carboxylic acid
(0.245 g) of Reference Example 58-(3) and 4-methoxypiperidine
hydrochloride (0.204 g) of Reference Example 23. 1H-NMR(400MHz,
CDC13)5 1.66(2H, br) , 1.93(2H, br) 2.60(3H, s), 3.37(3H, s), 3.50(2H, br),

> 19(}&&5)3 498015, br), &2 Z(1H 20,3, 95(1H, ). 6,8046, 14(3H, M),

d, J=8.0Hz), 7.63(1H, dd, J=2.7, 8.0Hz), 8.56(1H, 381 d, J=2.7Hz),

9u¢ﬁ(ﬂd;-l br) cESHNSM/2- 3@6@Myﬂ-l)*—5[082—2ﬂ€[5b(§ﬂ1‘rﬂlﬁ%jrrol 3-yl) -
1-[5-(1-Ethyl-1H-pyrrol-3-yl)-1-(6-
RyipyFitifh: %ﬁ i‘F—FB??ﬁa}?o}é FCarbohg 4ty £ 3R okGpipeTazine 16823

[GhemicalForpyila 1841 NsO N7/ N"-MN-HN N 0824] The title compound
(0.120 g, 75%) was obtained as an amorphous material by the same method

agﬂﬁ@ﬂﬂfg&@MﬁﬂengggﬁgB: 1.99-2.10(3H, br), 2.60(3H, s),
Sty 1H E’Y”?'.‘?by!)fﬂf:(QaW‘?tQY'B\éré‘f'&!ﬂ; 33'1)'J=5 .24Hz), 5.38(1H
br), 5.89(1H, t, J=2.08Hz), 6.52(2H, m), 6.91(1H, s),
7.21(1H, d, J=8.30Hz), 7.66(1H, d, J=5.62Hz), 8.59(1H, s).
FAB-MSm/z: 379 (M+H)".

[0795]

[Example 89] 1-[5-[1-(2-Amino)ethyl-1H-pyrrol-3-yl]-

- (6-methylpyridin-3-yl) -1H-pyrazole-3-carbonyl]-4, 4-

difluoropiperidine

[0796]

[Chemical Formula 177]

[0797]

1) 4, 4-Difluoro-1-[1-(6-methylpyridin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]piperidine

4, 4-Difluoro-1-[1-(6-methylpyridin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]piperidine (0.465 g,
quantitative) was obtained as an amorphous material by the

same method as that in Example 1, using 1-(6-methylpyridin-
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1H-pyrazole-3-carboxylic acid (0.120 g) of Reference Example 58 and
1-methylpiperazin-2-one trifluoroacetate (0.131 g) of Reference Example 22.
1H-NMR(400MHz, CDC13)5: 1.38(3H, t, J=7.4Hz), 2.63(3H, s), 3.01(3H, s),
3.40-3.55(2H+1HxI/3, m), 3.86(2H, q, J=7.4Hz), 4.02(1H, br),
4.42(1H+1Hx2/3, m), 4.81(1H, br), 5.88(1H, br), 6.52-6.62(2H, m),
6.81(1Hx2/3, br), 6.86(1HxI/3, br), 7.20-7.30(1H, m), 7.61-7.74(1H, m),

83(lhx2/3, br). 8 60(1HXI/3, b)) ESIMSDVe: 393(MEH), 382.(0825]
[Example 9 ]4-[?-(6-Methoxypyr|d|n- -yl)-5-(1
methgBiHsimidazak4 gt iHepyrazole:3-carbonyl]motdpHhoeline- [0826]
[Chemical Formula 185] -N"NN/O ,~ NN |I~) MeON §O827] The title

COMpOt RIS 7e%%) WELTSItRIME ES a'Solit By e Sani AietRBd s that
insExample b using 1-(6-

methoxypyridin-3-yl)-5-(1-methyl-1H-imidazol-4-yl)-1H- pyrazole-3-carboxylic
acic 102 HAg)BizR efdre heedExample 341 adinorpholhes@63pL).s) ,
3.90(2H, br), 4.19(2H, br), 6.01-6.05(1H, m), 6.66-6.70(1H,
m), 6.72-6.77(1H, m), 6.83(1H, s), 7.22(1H, d, J=8.3Hz),
7.65(1H, dd, J=2.5, 8.3Hz), 8.42(1H, br), 8.57(1H, d,
J=2.5Hz) .
EI-MSm/z: 371 (M").

[0798]

2) 1-[5-(1-Allyl-1H-pyrrol-3-yl)-1-(6-methylpyridin-3-
yl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine

Sodium hydride (41.0 mg) was added to a solution of 4,
4-difluoro-1-[1-(6-methylpyridin-3-y1l)-5-(1H-pyrrol-3-yl) -
lH-pyrazole-3-carbonyl]piperidine (0.465 g) of the above in
N, N-dimethylformamide (10 mL) at 0°C, and the resultant
mixture was stirred for 10 minutes. Allyl iodide (0.171
mL) was added to the reaction solution, and the mixture was
stirred for 1 hour at room temperature. Water and ethyl
acetate were added to the reaction solution, and the
mixture was partitioned. Further, the aqueous layer was
extracted with ethyl acetate, and the organic layers were
combined, washed with saturated saline, and then dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced

pressure was purified by silica gel column chromatography
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1H-NMR(400MHz, CDC13)5: 3.66(3H, s), 3.72-3.79(6H, m), 3.98(3H, s),
4.10(2H, s), 6.68(1H, s), 6.80(1H, d, J=8.8Hz), 7.00(1H, s), 7.42(1H, s),
7.68(1H, dd, J=8.8, 2.7Hz), 8.23(1H, d, J=2.7Hz). ESI-MSm/z: 369(M+H)'.
[0828] [Example 98] 1-[5-(5-Aminomethylpyridin-2-yl)-1-(6
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0829]
[Chemical Formula 186] 383 H2 NI NOF N <NON ~/F N0830] Inan

agiaclave, <L [o- (R eManoRyiding-ys1=(6; 1 _5_ (1 _a11y1-18-pyr
methylpyridin-3-yl)-1H- pyrazole -3-carbonyl]-4, 4 dlfluoroplperldlne (1 12 g) of

Examyle de+-andmickel o silica/alumina{(uprte 5%, 200angpwere -4, 4-
suspended in a 2 M_ammonia-ethanol solutlon (40 mL), and the suspension

WS SHFFEURAPEIOETEFL Houit tthder & fydrotRriamosphere @ et

atmogpRereslAfter @ikeoping pthesreaction solutign was; filtered ysing
Celite, and then a residue obtained by evaporating the solvent under
reduded Pressure wWas- purfied by silicaidel 4hihdlayer chiomatdgraphy 4{1oWwer

l%w¥-5.18—5.25(1H, m), 5.86-5.97(2H, m), 6.51-6.58(2H, m),
6.79(1H, s), 7.21(1H, d, J=8.3Hz), 7.65(1H, dd, J=2.4,
8.3Hz), 8.57(1H, d, J=2.4Hz).

FAB-MSm/z: 412 (M+H)".

[0799]

3) 4, 4-Difluoro-1-[5-[1-(2, 3-dihydroxy)propyl-1H-
pyrrol-3-yl]-1-(6-methylpyridin-3-yl)-1H-pyrazole-3-
carbonyl]piperidine

N-Methylmorpholine N-oxide (0.477 g) and osmium
tetraoxide (37.5 mg) were added to a mixed solution of 1-
[5-(l-allyl-1H-pyrrol-3-yl)-1-(6-methylpyridin-3-yl)-1H-
pyrazole-3-carbonyl]-4, 4-difluoropiperidine (0.420 g) of
the above in tetrahydrofuran (12 mL), methanol (3 mL), and
water (4 mL) at room temperature, and the resultant mixture
was stirred for 1.5 hours. A saturated agqueous sodium
thiosulfate solution was added to the reaction solution,
and the mixture was stirred for 20 minutes. The reaction
solution was extracted with ethyl acetate, and the aqueous
layer was extracted with ethyl acetate. The organic layers
were combined, washed with saturated saline, and then dried
over anhydrous sodium sulfate. After separation by

filtration, a residue obtained by evaporating the solvent
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solvent of chloroform-methanol-water), to obtain the titte compound (0.62 g,
55%) as an oily product. ESI-MSm/z: 413(M+H)". [0831] [Example 99]
1-[5-(5-Hydroxymethylpyridin-2-yl)-1-(6
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0832]
[Chemical Formula 187] 384 HOil NOF iNa~N'N~/F N 0833] Sodium
nitrite (519 mg) was added to a mixed solution of

%ﬁi&%aqg%%ﬁé%P%QgggﬁféyQ&%(gd?§¥9@%W%§“éillca gel column
yl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine (0.62 g) of Example 98 in

waten(20- miy) and/adetic acidt(orminathroan temperature iand the resultant
mixture was stirred for 1.5 hours, The reaction solution was alkalinized %{3_

adding' ¥ Sattirated dquéous SOt SFS0din PRy drogen cdrBbnate unc
icescaRling, ang-extractedywith chloroform, Ehe @%Wpﬁg@%%@ver
ue

anhydrous sodium sulfate. After separation by filtration, a res obtained
by Oedaporatinguthetscleéntvendersreducedpressareiwas purified by silica gel

columnCryomatograny, (shlorafogm-meandl). .y, 2.63(3m, s),
3.43(14, dd4, J=5.1, 11.0Hz), 3.61(1H, dd, J=3.7, 11.0Hz),
3.83-3.99(5H, m), 4.17(2H, br), 5.95-6.00(1H, m), 6.51-
6.57(1H, m), 6.60-6.65(1H, m), 6.79(1lH, s), 7.28(1lH, d,
J=8.3Hz), 7.78(1H, dd, J=2.5, 8.3 Hz), 8.46(1lH, d,
J=2.5Hz) .

FAB-MSm/z: 446 (M+H)"

[0800]

4) 4, 4-Difluoro-1-[5-(l-formylmethyl-1H-pyrrol-3-yl)-
- (6-methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]piperidine

Sodium meta-periodate (0.352 g) was added to a mixed
solution of 4, 4-difluoro-1-[5-[1-(2, 3-dihydroxy)propyl-
lH-pyrrol-3-yl]-1-(6-methylpyridin-3-yl)-1H-pyrazole-3-
carbonyl]piperidine (0.455 g) of the above in
tetrahydrofuran (5 mL), methanol (5 mL), and water (5 mL)
at room temperature, and the resultant mixture was stirred
for 1.5 hours. Cold water and ethyl acetate were added to
the reaction solution, and the mixture was partitioned.
Further, the aqueous layer was extracted with ethyl acetate,
and the organic layers were combined, washed with saturated
saline, and then dried over anhydrous sodium sulfate.

After separation by filtration, the solvent was evaporated
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to obtain the title compound (131 mg, 21%) as a solid. 1H-NMR(400MHz,
CDC13)5: 2.09(4H, br s), 2.60(3H, s), 3.92(2H, s), 4.19(2H, s), 4.74(2H, s),
7.14(1H, s), 7.21(1H, d, J=8.3Hz), 7.44(1H, d, J=8.IHz), 7.62(1H, dd, J=8.3,
2.4Hz), 7.76(1H, d, J=8.IHz), 8.38(1H, d, J=2.4Hz), 8.47(1H, s). ESI-MSm/z:
414(M+H)". [0834] [Example 100] 4-[5-(5-Cyanopyridin-2-yl)-1-(6 385
methoxypyridazin-3-yl)-1H-pyrazole-3-carbonyljmorpholine [0835] [Chemical

Formula 188], NG NN, N | %'n%'ep N, [0836], The title compound (186

mg, 86%) was obtained as a solid by tﬁe same method as tha in Example 5,

usingry{be ciranepyridin:2=yl)-BLe-methoxypyridazine3yi)diH-Byrazolet H-
3-carboxylic acid (179 m %of Reference Exam Ie 59 and morphollne (73pl).

1RERRAR(F0OMFR R DIE 3752572583649, i 24 A2(BEI° sf,F (1%, d,
I59 D)5 d 341, ), Ll Ll s JF412H2), 7.83(1H, d, J=0.3Hz), 8.02(1H,

dd, J=8.2, 2.1Hz), 8.66(1H, d, J=1.2Hz).

[0801]

5) 1-[5-[1-(2-Benzylamino)ethyl-1H-pyrrol-3-yl]-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

Benzylamine (0.465 mL), acetic acid (0.243 mL), and
sodium cyanoborohydride (0.165 g) were added to a solution
of 4, 4-difluoro-1-[5-(l-formylmethyl-1H-pyrrol-3-yl)-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]piperidine
(0.352 g) of the above in ethanol (10 mL) at 0°C, and the
resultant mixture was stirred for 1.5 hours at room
temperature. A saturated aqueous solution of sodium
hydrogen carbonate and ethyl acetate were added to the
reaction solution, and the mixture was partitioned.
Further, the aqueous layer was extracted with ethyl acetate,
and the organic layers were combined, washed with saturated
saline, and then dried over anhydrous sodium sulfate.

After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-methanol),
to obtain 1-[5-[1-(2-benzylamino)ethyl-1H-pyrrol-3-yl]-1-
(6-methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.412 g, 96%) as an oily product.

'H-NMR (400MHz, CDCl3)&: 2.00-2.15(4H, m), 2.60(3H, s),
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ESI-MSm/z: 392(M+H)'. [0837] [Example 101]
4-[5-(5-Aminomethylpyridin-2-yl)-1-(6
methoxypyridazin-3-yl)-1H-pyrazole-3-carbonyllmorpholine [0838] [Chemical
Formula 189] 386 H2N~INO , NN% ~NIN MeON [0839] The title
compound (162 mg, 88%) was obtained as an oily product by the same
method as that in Example 98, using

4155 proypnqpyridin-2ryl);1-(6;methoxypyridazings:_ br)
yh)-1H- pyrazole -3-carbonyl] morphoilne (182 mgq) of Example 100 and nickel

oB silicedaluminaiep.toie5%, 400omg)., BS1HMSm/z0 39689 +H),. (6840 . 51—
[Example 102] 4-[5-(5- H%ijlrox?/methylpyndl

2-
Ry oSBTt o8 Bl o afocherhltind 165} (Chermical
Formula; 190] HONH 010 (51, m), 7.61(1H, dd, J=2.4, 8.3Hz),

8.56(1H, d, J=2.4Hz).
FAB-MSm/z: 505 (M+H)"

[0802]

6) Title compound

A 1M hydrochloric acid-ethanol solution (0.831 mL) and
20% palladium hydroxide-carbon (0.310 g) were added to a
solution of 1-[5-[1-(2-benzylaminocethyl)-1H-pyrrol-3-yl]-1-
(6-methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.419 g) of the above in methanol (10
mL) at room temperature, and the resultant mixture was
stirred for 2 days under a hydrogen atmosphere. After
separating the catalyst by filtration, the solids were
washed with methanol. To a solution combining the filtrate
and the washing solution, a saturated aqueous solution of
sodium hydrogen carbonate and a mixture of chloroform-
methanol (10: 1) were added, and the mixture was
partitioned. Further, the aqueous layer was extracted with
a mixture of chloroform-methanol (10: 1), and the organic
layers were combined and dried over anhydrous sodium
sulfate. After separation by filtration, a residue
obtained by evaporating the solvent under reduced pressure
was purified by silica gel thin layer chromatography

(chloroform-methanol (containing ammonia)), to obtain the
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, NN% NIN MeO N [0842] The title compound (97 mg, 60%) was
obtained as an amorphous material by the same method as that in Example
99, using 4-[5-(5-aminomethylpyridin-2-yl)-1-(6-
methoxypyridazin-3-yl)-1H-pyrazole-3-carbonyllmorpholine 387 (161 mg) of
Example 101 and sodium nitrite (84 mg) ESI-MSm/z: 397(M+H)'". [0843]
[Example 103] 4-[5-(5-Fluoromethylpyridin-2-yl)-1-(6-

metboxypyri ‘%%711%” ¥b- 11'% APV&aZ% 23 CQ@%W'HH?EP*]&J‘&S [3844] [Chemical
Formula 191 N'% NN MeO N [0845]
Bﬁsemmtho)@ymhyl)amm@smfuntrﬁ‘M@E(G@{L) was 2.62(3H, s),
3.02(2H, t, J=5.8Hz), 3.86-3.96(4H, m), 4.19(2H, br), 5.91-
5.97(1H, m), 6.56-6.65(2H, m), 6.80(1H, s), 7.22(1lH, d,
J=8.3Hz), 7.65(1H, dd, J=2.5, 8.3Hz), 8.56(1H, d, J=2.5Hz).
FAB-MSm/z: 415 (M+H)"
[0803]
7) Hydrochloride of title compound
1M Hydrochloric acid-ethanol (0.237 mL) was added to a
solution of the title compound, i.e., 1-[5-[1-(2-
aminoethyl)-1H-pyrrol-3-yl]-1-(6-methylpyridin-3-y1l)-1H-
pyrazole-3-carbonyl]-4, 4-difluoropiperidine (98.4 mg) in
chloroform, ethyl ether and hexane at room temperature, and
the resultant mixture was stirred. The precipitated solid
was filtered, and the title compound (88.0 mg, 82%) was
obtained.
'H-NMR (400MHz, DMSO-dg)&: 1.90-2.05(4H, m), 2.49(3H, s),
3.02-3.13(2H, m), 3.27-3.43(2H, m), 3.68(2H, br), 5.76(1lH
br), 6.72(2H, br), 6.82(1H, br), 7.38(1lH, d, J=8.3Hz),
7.75(1H, dd, J=2.5, 8.3Hz), 7.86(3H, br), 8.39(1H, d,
J=2.5Hz) .
ESI-MSm/z: 415 (M+H)"
[0804]
[Example 90] 4-[1-(6-Methoxypyridazin-3-yl)-5-[1-
methyl-1H-pyrrol-3-yl]-1H-pyrazole-3-carbonyl]morpholine
[0805]

[Chemical Formula 178]
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added to a solution of 4-[5-(5-hydroxymethylpyridin-2-yl)-
1-(6-methoxypyridazin-3-yl)-1H-pyrazole-3- carbonyllmorpholine (96 mg) of
Example 102 in dichloromethane (10 mL) under cooling to -15C, and the
resultant mixture was stirred for 20 minutes. The reaction solution was
alkalinized by adding a saturated aqueous solution of sodium hydrogen
carbonate, and extracted with dichloromethane. The organic layer was dried
us sodium sulfate. After separation by filtration, a residue
vaporating the solvent under reduced pressure was purified by
silica gel thin | chrgmatégraphy (chloroform-methanol), to obtain the title
compound (25 fg, 22%) a8 a sofid. 388 1H-NMR(400MHz, CDC13)5:

3.73-3ji(aagm)TM.12(5H, —5.41(2H, d, J=47.4Hz), 7.15(1H, d, J=9.0Hz),

7.16(1H\S),, .63(1H, d, J=8.IHz), 7.76-7.80(2H, m), 8.41(1H, s).
ESIMSmMIE: "399(M+H)*. [0846] [Example 104]
1-[5-(1-Methyl-1H-imidazol-4-yl)-1-(6-
methylpyrehe-3-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0847]
[Chemical Formula 192] "N N~OF N,NN~F N

The title compound (0.152 g, 63%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxypyridazin-3-yl)-5-(l-methyl-1H-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid (0.195 g) of Reference Example
55 and morpholine (0.170 mL).
'H-NMR (400MHz, CDCl3)&: 3.62(3H, s), 3.67-3.85(6H, m),
4.09(2H, br), 4.19(3H, s), 6.05(1H, t, J=2.0Hz), 6.52(1lH,
t, J=2.0Hz), 6.80(1H, s), 6.82(1H, t, J=2.0Hz), 7.07(1H, d,
J=9.3Hz), 7.54(1H, d, J=9.3Hz).
ESI-MSm/z: 369 (M+H)".

[0807]

[Example 91] 4-Ethyl-1-[1-(6-methoxypyridin-3-yl)-5-
(pyridin-2-yl) -1H-pyrazole-3-carbonyl]-3-oxopiperazine

[0808]

[Chemical Formula 179]
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0848] The title compound (115 mg, 84%) was obtained as a solid by the
same method as that in Example 5, using 5-(1-
methyl-1H-imidazol-4-yl)-1-(6-methylpyridin-3-yl)-1H- pyrazole-3-carboxylic
acid (100 mg) of Reference Example 60 and 4, 4-difluoropiperidine
hydrochloride (67 mg) of Reference Example 18. 1H-NMR(400MHz,
CDC13)5: 2.06(4H, brs) , 2.62(3H, s), 3.67(3H, s), 3.91(2H, s), 4.16(2H, s)

6.78(1H, d, J=1.2H7), 6,98 (1H,5), 7,24(1H.o0, 1=8, OHz), 7.40(1H, d, =

Hz), 7.73(1H, dd J=8.2, 2.6Hz), 854 1H, d, "J=2.7Hz). 389 ESI- MSm/Z

BBM(MpH)ts [084%r [LEXample:m65]sérh)é35)e4%[a:€(6al\dleﬂwwpym|dlaxmﬁm) 1,
5-(2-pyridyl)-1H-pyrazole-3-carbonyl]-3- methylmorphollne [0850]}[Chem|cal
ot 1047 CRINCRHFNE/G £8 Meo N[0S Ty 22" 271

(@%k§%§@ﬂ%%@99ﬁ’1‘%ﬂ%%“{@‘.w'% (QEO/ORQ%Q%B):W%%@L% g
a solution of (2S)-2-amino-I-propanol (0.665 mL) in tetrahydrofuran (100

rrﬂ_r)dahdethéyés@Itszﬁprt?ﬂﬂar@wasesthv@ciMQnﬁﬂmtéé Chloroetind
e (0. 9003""‘;2. vxas ggded to the reaction solution, and the mixture was
rre?ﬁor 30 mlnupes and‘then heated to reflux for 3 hours. After air

'H-NMR (400MHz, CDCls)&: 1.17(3H, t, J=7.1Hz), 3.44-3.56(4H
m), 3.96(3H, s), 4.03(1H, br), 4.37-4.45(2H, m), 4.81(1lH
br), 6.74-6.80(1H, m), 7.19-7.30(2H, m), 7.38-7.78(3H, m),
8.09(1Hx1/2, br), 8.14(1Hx1/2, br), 8.52(1H, d, J=4.4Hz).
ESI-MSm/z: 407 (M+H)".

[0810]

[Example 92] 4-[1-(6-Methoxypyridazin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]morpholine

[0811]

[Chemical Formula 180]

[0812]

The title compound (0.343 g, 95%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxypyridazin-3-yl)-5- (1H-pyrrol-3-yl)-1H-pyrazole-3-
carboxylic acid (0.291 g) of Reference Example 57 and

morpholine (0.267 mL) .
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cooling, the reaction solution was filtered, and a residue obtained by
evaporating the solvent of the filtrate under reduced pressure was purified by
silica gel column chromatography (ethyl acetate-n-hexane), to obtain a crude
product of (5S)-5-methyl-3-morpholinone (0.170 g, 17%) as an amorphous
material. [0852] 2) (3S)-3-Methylmorpholine 390 Lithium aluminum hydride
(0.121 g) was added to a solution of a crude product of

Rl esyis-morphofinone {0470,gkef the abgve in %raqhxidzg\aﬁann(?o
mL), and the restltant mixture was heated to reflux’for 19 hours. After air
c@olir%g anhydrous magriesium Bulfate, and Methandl Weremadded &a thet,

reaction solution, and then the reaction solution was flltered A 1M
hydrochidric hefPdttandP soldn8h (5L fwas atdet to the filtratd The

sglvent gf thegeagtion solytion was evaporated under reduced pressure,
and a crude product of (3S)-3-methylmorpholine was obtained. [0853] 3)
TREEL co¥pound3Plae MitlB)compound (118 mg, 21%) was obtained as a solid
by the ethod as that in Example 1, using a crude product of
(3S)-3-methylmorpholine of the above and

1-(6-methexySrpyridazinyl)-bs(2¢ pyridyh-1H-pyrazole3--carboxylic-aeid
(0.232 g) of Reference Example 4. 1H-NMR(400MHz, DMSO-d6)5: 1.31(3H,
bR BOFABYIOERE ThY, > 3136-3UBRHE #)P B55-359AH, Yh) "3 67 PH 1 Bfs),
3.81- 3.94(1k, m), 4.03(3H, ), 4.19-4.40(1H, m), 4.62(1H, brs),

[Chemical Formula 181]
%_

[0815]

Triethylamine (0.191 mL), acetic anhydride (0.0976 mL),
and 4- (dimethylamino)pyridine (13.2 mg) were added to a
mixed solution of 4-[1l-(6-methoxypyridazin-3-yl)-5-(1H-
pyrrol-3-yl)-1H-pyrazole-3-carbonyl]morpholine (0.122 g) of
Example 92 in dichloromethane (3.0 mL) and 1, 4-dioxane
(5.0 mL) at room temperature, and the resultant mixture was
stirred for 19 hours at 70°C. After air cooling, water and
chloroform were added to the reaction solution, and the
mixture was partitioned. Further, the aqueous layer was
extracted with chloroform, and the organic layers were

combined, washed with saturated saline, and then dried over
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7.26(1H, s), 7.34(1H, ddd, J=7.6, 4.9, 1.0Hz), 7.47(1H, d, J=9.3Hz),
7.77-7.79(1H, m), 7.89(1H, ddd, J=7.8, 7.6, 1.7Hz), 7.98(1H, d, J=9.3Hz),
8.36-8.38(1H, m). ESI-MSm/z: 381(M+H)'. aJos+51.5(c1.01, CHC13). [0854]
[Example 106] (-)(25)-1-[1-(6-Methoxypyridazin-3-yl)- 391
5-(2-pyridyl)-1H-pyrazole-3-carbonyl]-2- methoxymethylpyrrolidine [0855]
[Chemical Formula 194] O ON/~ N.NI1 N\J INMeO N [0856] The title

W&‘P&Q@oﬁ‘ﬂnﬁos/ﬂl‘é@? obtainga.as 2.30lid by the sama methed 35,

that in Example 1, using 1-(6-

methexy-B:pyrithazinyb<b @wmdybﬂal—ﬁpwam}le Scdarbokylimaeid (=232 <)
of Reference Example 4 and (2S)- 2-(methox methyl) yrrolidine (0.115 mL).
1PERMIREAOONBI L EDELST5: 2 87221 Sf419 M) P8 U8(1AYST, 3.30-3.33(2/3H,

MY B A bl 181 pBp 423t Atk ol Re th 1 HZ),) 3.6361/36L dd, J59.043.4H2),
3.69-3.76(4/3H, m),
compound (90.8 mg, 67%) as a solid.

'H-NMR (400MHz, DMSO-d¢)d: 2.53(3H, s), 3.57-3.74(6H, m),
3.90-3.98(2H, m), 4.09(3H, s), 6.17-6.22(1H, m), 7.04(1lH
s), 7.41-7.44(1H, m), 7.51(1H, d, J=9.3Hz), 7.58-7.62(1lH
m), 7.97(1H, d, J=9.3Hz).
ESI-MSm/z: 397 (M+H)".

[0816]

[Example 94] 4-Methyl-1-[1-(6-methylpyridin-3-yl)-5-
(lH-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-3-oxopiperazine

[0817]

[Chemical Formula 182]

\\ N

z
N

[0818]

The title compound (0.167 g, 52%) was obtained as an
amorphous material by the same method as that in Example 1,
using 1-(6-methylpyridin-3-yl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid (0.235 g) of Reference Example
58-(3) and l-methyl piperazin-2-one (0.299 g) of Reference

Example 46.
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4.00-4.04(1H, m), 4.10(1H, s), 4.11(2H, s), 4.50-4.55(2/3H, m),
5.05-5.10(1/3H, m), 7.13(1H, d, J=9.3Hz), 7.20-7.25(2H, m), 7.59-7.64(1H,
m), 7.73-7.89(2H, m), 8.39-8.43(1H, m). ESI-MSm/z: 395(M+H)".
[@]o5-83.7(c0.98, CHC13). [0857] [Example 107]
(-)(3R)-4-[1-(6-Methoxypyridazin-3-yl)-
5-(2-pyridyl)-1H-pyrazole-3-carbonyl]-3-methylmorpholine 392 [0858]
[Chemigal;Farmula 1951N QN N0 5N N WeO, N[0859] 1)
(5R)-5-Methyl-3- morphollnone Sodium hydrlde (55%, 0.820 g) Was added to
asdiatian+af (2R)E2-amino4-propanpl ti 83 mlL ) in(tetrahy@rofuram) (200 mL)
at room temperature and the resultant mixture was _stirred for 35 minutes

Chidrotfiyl dtetate’1°80 i) WaS a8dBA 16 thé fedetiBh softribh Gvér's 1H-

miputes abrpom emperatuie, and;thegmixtyee was stired foy25 minyies,
and then heated to reflux for 17.5 hours. After air coollng the reaction
sblttion8was filtéred,Fandb a)resiiue3 obfained)by evaporating the solvent of

t@%ﬁj'ﬁ@%}’{‘?% 6r5e%1+c§)d+ pressure was purified by silica gel column
[0819]
[Example 95] 4-Methoxy-1-[1-(6-methylpyridin-3-yl)-5-
(lH-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]piperidine
[0820]

[Chemical Formula 183]

~
HN

= 0

-

S N~y
|

N

[0821]

The title compound (0.205 g, 61%) was obtained as an
amorphous material by the same method as that in Example 1,
using 1-(6-methylpyridin-3-yl)-5-(1lH-pyrrol-3-yl)-1H-
pyrazole-3-carboxylic acid (0.245 g) of Reference Example
58-(3) and 4-methoxypiperidine hydrochloride (0.204 g) of
Reference Example 23.

'"H-NMR (400MHz, CDCl3)&: 1.66(2H, br), 1.93(2H, br),
2.60(3H, s), 3.37(3H, s), 3.50(2H, br), 3.72(1H, br),
4.08(1H, br), 4.27(1H, br), 5.95(1H, br), 6.60-6.74(3H, m),

7.19(1H, d, J=8.0Hz), 7.63(lH, dd, J=2.7, 8.0Hz), 8.56(lH
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chromatography (ethyl acetate-n-hexane), to obtain a crude product of
(5R)-5-methyl-3-morpholinone (0.520 g, 26%) as an oily product. 2)
(3R)-3-Methylmorpholine To a solution of the crude product of
(5R)-5-methyl-3- morpholinone of the above (0.520 g) in tetrahydrofuran (60
mL), lithium aluminum hydride (0.342 g) was added at room temperature,
and the resultant mixture was heated to reflux 393 for 15.5 hours.

Mlagrbe:siqm@qlfatg .h@é)@ﬂydrﬂg was added to the reaction solution, and

then the reaction solution was filtered. A 1M hydrochloric acid-ethanol
selitians{ilbz mpwasg-added to the filtrate, and then the solvent of the
reaction solution was evaporated under reduced pressure, to obtain a crude
product[gfg(%ﬁ)-s-methylmorpholine. [0860] 3) Title compound The title

compoynd (3¢5 g, B.4%) was pbtaingd s a-slid by the same method as

that in Example 1, using the crude product of (3R)-3-methylmorpholine of the
abeve ahely 11 (B-methoxy-3-yitdazing) S-2-pyrdyh viIH -pyrazsleyd-—3-
carboxy_‘yﬂ!i% acid (0.464 g) of Reference Example 4. 1H-NMR(CDC13)5:

14581215, 67%); 1.45(3/2H, brs), 3.26- 3.78(4H, m), 3.86-4.02(1H, m),

4.11(3H,08)24184(1H, brs), 7.11(1H, s), 7.13(1H, d, J=9.3Hz), 7.21-7.24(1H,
m), 7.57- 7.60(1H, m), 7.73-7.79(2H, m), 8.40-8.42(1H, m). ESI-MSm/z:
381 (M+H . qaje5- 4 1 ERETOG CGAENL3). [0861]

\— : 0
0 _{
/ N N—
o

Z
N

[0824]

The title compound (0.120 g, 75%) was obtained as an
amorphous material by the same method as that in Example 5,
using 5-(l-ethyl-1H-pyrrol-3-yl)-1-(6-methylpyridin-3-yl) -
lH-pyrazole-3-carboxylic acid (0.120 g) of Reference
Example 58 and l-methylpiperazin-2-one trifluoroacetate
(0.131 g) of Reference Example 22.

'H-NMR (400MHz, CDCl3)&: 1.38(3H, t, J=7.4Hz), 2.63(3H, s),
3.01(3H, s), 3.40-3.55(2H+1Hx1/3, m), 3.86(2H, g, J=7.4Hz),
4.02(1H, br), 4.42(1H+1Hx2/3, m), 4.81(1H, br), 5.88(1lH,
br), 6.52-6.62(2H, m), 6.81(1Hx2/3, br), 6.86(1Hx1/3, br),
7.20-7.30(1H, m), 7.61-7.74(1H, m), 8.55(1Hx2/3, br),
8.60(1Hx1/3, br).

ESI-MSm/z: 393 (M+H)".
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[Example 108] 4-[1-(6-Methoxy-3-pyridyl)-5-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine [0862] [Chemical Formula 196]
394 N N,N NV MeO N [0863] The title compound (0.217 g, 71%) was
obtained as a solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(6-methyl-3-pyridyl)-1H-pyrazole-3- carboxylic acid
(0.250 g) of Reference Example 65 and morpholine (0.105 mL).
1H-NMR&@9@QAHZ, CDC13)5: 2.58(3H, s), 3.75-3.83(6H, m), 3.96(3H, s),
4.18(2I—{, m), 6.77(1H, d, J=8.8Hz), 7.01(1H, s), 7.16(1H, d, J=8.1H2z),
7.41-7.44(44pomg, B49-7.52(1H,( 6n))S hokbhbya 1352 7Bz),18 A2( 1k d,
J=2.4Hz). EI-MSm/z: 3794(M'). [0864] [Examf)le 109] ,
4ﬁ%5?¥ﬁﬁﬁH63¥b9ﬁ6963:G¥ﬁ%ﬁﬁ82§¥£aZO e-3-carbonyl]morpholine
pyridyl){Hd-yrazole-3-carbonyljmorpholine [0865] [Chemical Formula 197]

H2N N N-N N MeO N
[Chemical Formula 185]

N
—N
= 0
- / \
WN O
~ "N -/
|
Me0o~ N

[0827]

The title compound (99 mg, 79%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxypyridin-3-y1l)-5-(l-methyl-1H-imidazol-4-yl)-1H-
pyrazole-3-carboxylic acid (102 mg) of Reference Example 34
and morpholine (45 uL).

'H-NMR (400MHz, CDCls)&: 3.66(3H, s), 3.72-3.79(6H, m),
3.98(3H, s), 4.10(2H, s), 6.68(1lH, s), 6.80(1lH, d,
J=8.8Hz), 7.00(1H, s), 7.42(1H, s), 7.68(1lH, dd, J=8.8,
2.7Hz), 8.23(1H, d, J=2.7Hz).

ESI-MSm/z: 369 (M+H)".

[0828]

[Example 98] 1-[5-(5-Aminomethylpyridin-2-yl)-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0829]

[Chemical Formula 186]
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[0866] 395 1) 4-[5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine
4-[5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyllmorpholine (0.442 g, 90%) was
obtained as a solid by the same method as that in Example 1, using
5-(6-tert-butoxycarbonylamino-3

pyrid -(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.420 g) of
Réfetence Exa ple 66 and morpholine (0.133 mL). 1H-NMR(400MHz,
CDC13)5:\4.53(RH, s), 3.7%—3.83(6H, m), 3.96(3H, s), 4.18(2H, m),
6.76-6.78(1H, m)=FR1H||s), 7.44\7,52(2H, m), 7.73(1H, s), 7.95(1H, d,
J=8.8Hz), 8.11- 8.%2(¥ ~8\19-8 BO(1H, m). EI-MSm/z: 480(M"). [0867]
2) Title coprpowttd Toa solution of 4-[5-(6-tert-butoxycarbonylamino-3-
pyridyl)-1-{6-mgthoxy-3-pyridyl)-1H-pyrazole-3- carbonylmorpholine (0.434
g) of the-abowe in dichloromethane (8.7 mL), trifluoroacetic acid (4.4 mL)
was added at room temperature, and the resultant mixture was stirred for 5
hours. Agatyrated aqueous solution of sodium hydrogen carbonate and
chloroform were added to the reaction solution, and the mixture was

partitiodéd .aThé Udrgahic’ et Was dfied vier Rinhiydicus sgdium siffate.

Argtegge arartic(%pl Qyjl_ltrz‘a[gqq,Hq reslgug f)ebjglpggr Oneyv%ppﬁfz,athg the solvent
under feduce pressu¥e was pﬁ?’lﬁeé
difluoropiperidine (1.12 g) of Example 44 and nickel on

silica/alumina (up to 65%, 200 mg) were suspended in a 2 M
ammonia-ethanol solution (40 mL), and the suspension was
stirred at 120°C for 1 hour under a hydrogen atmosphere (8
atmospheres). After air cooling, the reaction solution was
filtered using Celite, and then a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel thin layer chromatography (lower layer
solvent of chloroform-methanol-water), to obtain the title
compound (0.62 g, 55%) as an oily product.

ESI-MSm/z: 413 (M+H)".

[0831]

[Example 99] 1-[5-(5-Hydroxymethylpyridin-2-yl)-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0832]

[Chemical Formula 187]
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396 by silica gel column chromatography (chloroform-methanol), to obtain
the title compound (0.225 g, 65%) as a solid. 1H-NMR(400MHz, CDC13)5:
3.75-3.83(6H, m), 3.96(3H, s), 4.17(2H, m), 4.72(2H, br), 6.45-6.48(1H, m),
6.77(1H, d, J=8.8Hz), 6.90(1H, s), 7.24-7.27(1H, m), 7.51-7.54(1H, m),
7.99(1H, m), 8.14(1H, d, J=2.7Hz). EI-MSm/z: 380(M"). [0868] [Example
110] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(6

rﬁt@ [dyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0869]
[Chemic MFommula 198] N ONNND<F F NMeO N [0870] The title

compou |1$1 6 g, 83%) w. tai[ped as a solid by the same method as
that in Example {nglll-(6-

methoxy-3- az /I)-5-(6- ethyI-3-pyridyl)-1H-pyrazole- 3-carboxylic acid
(0.250 g ference Example 67 and 4, 4-difluoropiperidine hydrochloride
(0.152 ference Example 18. 1H-NMR(400MHz, CDC13)5:

2.08-2713(4M, m), 2.60(3H, s), 3.93-3.96(2H, m), 4.13(3H, s), 4.15-4.16(2H,
n0,69¥%%§3]

Sodium nitrite (519 mg) was added to a mixed solution
of 1-[5-(5-aminomethylpyridin-2-yl)-1-(6-methylpyridin-3-
yl)-1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine (0.62
g) of Example 98 in water (20 mL) and acetic acid (5 mL) at
room temperature, and the resultant mixture was stirred for
1.5 hours. The reaction solution was alkalinized by adding
a saturated aqueous solution of sodium hydrogen carbonate
under ice cooling, and extracted with chloroform. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel column chromatography (chloroform-methanol),
to obtain the title compound (131 mg, 21%) as a solid.
'H-NMR (400MHz, CDCl3)&: 2.09(4H, br s), 2.60(3H, s),
3.92(2H, s), 4.19(2H, s), 4.74(2H, s), 7.14(1H, s),
7.21(1H, d, J=8.3Hz), 7.44(1H, d, J=8.1Hz), 7.62(1H, dd,
J=8.3, 2.4Hz), 7.76(1H, d, J=8.1Hz), 8.38(1lH, d, J=2.4Hz),
8.47(1H, s).

ESI-MSm/z: 414 (M+H)".

[0834]

[Example 100] 4-[5-(5-Cyanopyridin-2-yl)-1-(6-
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397 s), 7.16(1H, d, J=9.3Hz), 7.21(1H, d, J=8.IHz), 7.63- 7.65(1H, m),
7.79(1H, d, J=9.3Hz), 8.42(1H, d, J=2.2Hz). EI-MSm/z: 414(M*). [0871]
[Example 111] 1-[5-(6-Amino-3-pyridyl)-1-(6-methoxy-3-
pyridazinyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine [0872]
[Chemical Formula 199] H2ZNNI1O N N~F F NMeO N [0873] 1)
1-[5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6

Tbox s idagny-LN pyrazole; R eaonyil-4. 4y giilie RRIPEHSING,
1-[5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxye3-pyiidazinyl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine
(0.421 % quantitativ%) was _obtained as a solid by the same method as that in
Example-1<05ifg 5-{ BB ButbXyarbonylamino-3-pyridyl)-1-(6-methoxy-3-
pyrida <lH-pyrazole-3-carboxylic acid (0.330 g) of Reference Example

68 and 4, 4-difluoropiperidine hydrochloride (0.151 g) of Reference Example
18. —\
N 0
~¢ N —
| N
Me0™ N
[0836]

The title compound (186 mg, 86%) was obtained as a
solid by the same method as that in Example 5, using 5-(5-
cyanopyridin-2-yl)-1-(6-methoxypyridazin-3-yl)-1H-pyrazole-
3-carboxylic acid (179 mg) of Reference Example 59 and
morpholine (73ul).

"H-NMR (400MHz, CDCls)&: 3.72-3.83(6H, m), 4.12(5H, s),
7.19(1H, d, J=9.3Hz), 7.24(1H, s), 7.71(1H, d, J=4.2Hz),
7.83(1H, d, J=9.3Hz), 8.02(1H, dd, J=8.2, 2.1Hz), 8.66(1H,
d, J=1.2Hz).

ESI-MSm/z: 392 (M+H) .

[0837]

[Example 101] 4-[5-(5-Aminomethylpyridin-2-yl)-1-(6-
methoxypyridazin-3-yl) -1H-pyrazole-3-carbonyl]morpholine

[0838]

[Chemical Formula 189]
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1H-NMR(400MHz, CDC13)5: 1.53(9H, s), 2.07-2.11(4H, m), 398 3.93(2H,
m), 4.13(3H, s), 4.15(2H, m), 6.94(1H, s), 7.13(1H, d, J=9.3Hz),
7.62-7.65(1H, m), 7.73-7.76(2H, m), 7.98(1H, d, J=8.8Hz), 8.25(1H, d,
J=2.0Hz). EI-MSm/z: 515(M*). [0874] 2) Title compound The title compound
(0.265 g, 80%) was obtained as a solid by the same method as that in
Example 109-(2), using

16« toxycarbonylamino-3-pyridyl)-1-(6-methoxy-3-

pyrfdaziny ﬁH pyrazole-3-carbonyl]-4, 4 difluoropiperidine (0.411 g) of the

above. 1 (400MHz, CDC13)5: 2.06-2.11(4H, m), 3.92(2H, m),
4.14(3H, s), .14 .7@0, 6.50-6.52(1H, m), 6.88(1H, s),
7.12(1H, d, J=9.3¥2)77.47-7.50(1H, m), 7.70(1H. d, J=9.3Hz), 8.01(1H, m).
El-MSm/fﬁﬁn*). 0875] [Example 112]

4-[5-(1H- &aﬁbl 4-yl)-1-(6-methoxy-3
pyrid{®)U1H-pyrazole-3-carbonyllmorpholine [0876] [Chemical Formula 200]

"NHN J 0O N-~Nom/ NMeON
[0839]

The title compound (162 mg, 88%) was obtained as an
oily product by the same method as that in Example 98,
using 4-[5-(5-cyanopyridin-2-yl)-1-(6-methoxypyridazin-3-
yl) -1H-pyrazole-3-carbonyl]morpholine (182 mg) of Example
100 and nickel on silica/alumina (up to 65%, 100 mg).
ESI-MSm/z: 396 (M+H)".

[0840]

[Example 102] 4-[5-(5-Hydroxymethylpyridin-2-yl)-1-(6-
methoxypyridazin-3-yl) -1H-pyrazole-3-carbonyl]morpholine

[0841]

[Chemical Formula 190]

Me0o N

[0842]
The title compound (97 mg, 60%) was obtained as an
amorphous material by the same method as that in Example 99,

using 4-[5-(5-aminomethylpyridin-2-yl)-1-(6-

methoxypyridazin-3-yl) -1H-pyrazole-3-carbonyl]morpholine
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[0877] 399 The title compound (0.112 g, 40%) was obtained as a solid by the
same method as that in Example 1, using 5-(1H-
imidazol-4-yl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3- carboxylic acid (0.220
g) of Reference Example 69 and morpholine (0.134 mL). 1H-NMR(400MHz,
CDC13)5: 3.73-3.80(6H, m), 3.97(3H, m), 4.10(2H, m), 6.78-6.80(2H, m),
7.02(1H, s), 7.61-7.64(1H, m), 7.66(1H, s), 8.21(1H, d, J= 2 9Hz) EI-MSm/z:
34, J0578) {Esgumale 143 1B Grtnidaag Ayl Lgmetion:S
pyridyl)-1H-pyrazole- carbonyl -4, 4-difluoropiperidine [ 879] hemical
Fosmtie 204} 'RNHENY+H0 C,F iN N'NF MeO N [0880] The title compound
(0.195 g, 62%) was obtained as a solid by the same method as that in
Examp%a f i ing 5-(1H-

imidazol -y bz 1-(6-methoxy-gspyridyl)-15-pyEazole 3; cashexylic agid (0220
g) of Reference Example 69 and 4, 4- dlfluoroplper ine hydrochloride (O 243
gy@tﬁaggnyﬁ%ﬁ§§@@n§kyﬂa -1H-pyrazole-3-carbonyl]morpholine

[0844]

[Chemical Formula 191]

[0845]

Bis (2-methoxyethyl)aminosulfur trifluoride (53 pL) was
added to a solution of 4-[5-(5-hydroxymethylpyridin-2-yl)-

- (6-methoxypyridazin-3-yl)-1H-pyrazole-3-

carbonyl]morpholine (96 mg) of Example 102 in
dichloromethane (10 mL) under cooling to -15°C, and the
resultant mixture was stirred for 20 minutes. The reaction
solution was alkalinized by adding a saturated aqueous
solution of sodium hydrogen carbonate, and extracted with
dichloromethane. The organic layer was dried over
anhydrous sodium sulfate. After separation by filtration,
a residue obtained by evaporating the solvent under reduced
pressure was purified by silica gel thin layer
chromatography (chloroform-methanol), to obtain the title

compound (25 mg, 24%) as a solid.
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1H-NMR(400MHz, DMSO-d6)5: 2.00-2.09(4H, m), 3.76(2H, m), 3.91(3H, s),
4.06(2H, m), 6.92-6.95(2H, m), 7.06(1H, br), 400 7.70(1H, s), 7.80-7.84(1H,
m), 8.28(1H, d, J=2.7Hz). EI-MSm/z: 388(M*). [0881] [Example 114]
4-[1-(6-Methoxy-3-pyridyl)-5-(1H-
pyrazol-4-yl)-1H-pyrazole-3-carbonyllmorpholine [0882] [Chemical Formula
202] N HN N NCO N MeO N [0883] The title compound (0.110 g, 34%) was

obtained @9 gyrolid by the same mefhodeas Hat i Example &, using 1-(6-
methoxy-3-pyridyl)-5-(TH-pyrazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250

gy of Reterente BExampleiZ0,ard Irhotpholihe (0=258ml). TH-NMR{408MHz,
CD013§L5: 3.73-3.82(6H, m), 3.99(3H, s), 4.14-4.17(2H. m), 6.82(1H, d,
JL8BH 6.63(14T &) LR A6 (2H, '), 7 B EE ) 9=8.¢ L 7E1r) 58 20(1H, d,

537k F-MSOY7i354(M*). [0884] [Example 115]
4-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl
1H-pyrdzdi4%yl)-1H-pyrazole-3-carbonylmorpholine

[Example 104] 1-[5-(1-Methyl-1H-imidazol-4-yl)-1-(6-
methylpyridin-3-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0847]

[Chemical Formula 192]

/N
—N

[0848]

The title compound (115 mg, 84%) was obtained as a
solid by the same method as that in Example 5, using 5-(1-
methyl-1H-imidazol-4-yl)-1-(6-methylpyridin-3-yl)-1H-
pyrazole-3-carboxylic acid (100 mg) of Reference Example 60
and 4, 4-difluoropiperidine hydrochloride (67 mg) of
Reference Example 18.

'H-NMR (400MHz, CDCl3)&: 2.06(4H, brs), 2.62(3H, s),
3.67(3H, s), 3.91(2H, s), 4.16(2H, s), ©6.78(1lH, d,
J=1.2Hz), 6.98 (1H, s), 7.24(1H, d, J=8.0Hz), 7.40(1H, d,
J=1.0 Hz), 7.73(1H, dd, J=8.2, 2.6Hz), 8.54(1lH, d,

J=2.7Hz) .
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[0885] [Chemical Formula 203] 401 N i-NON O N N MeO N [0886] The
title compound (1.13 g, 91%) was obtained as a solid by the same method
as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-IH-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
acid (1.00 g) of Reference Example 61 and morpholine (0.349 mL).
1H-NMR(400MHz, CDC13)5: 3.72-3.81(6H, m), 3.87(3H, s), 3.99(3H, s),
4.15(24, M), 6. §%§L3—| J—8 8Hz), 6.86(1H, m), 7.21(1H, s), 7.27-7.28(1H,
m), 7.56-7. 59(1H m), 8 21(1H d, J=2.7Hz). EI-MSm/z: 368(M"). [0887]
[Example 448] 4-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-5

yl)-1H-pyrazole-3- carbonyllmogpholme 10888 Chemical Formula 204] N 00

xample 1 ethoxypyridazin-3-yl1) -
5-(2-pyridyl)-1H-pyrazole-3-carbonyl]-3-methylmorpholine
[0850]

[Chemical Formula 193]

[0851]

1) (5S8)-5-Methyl-3-morpholinone

Sodium hydride (55%, 0.409 g) was added to a solution
of (2S)-2-amino-l-propanol (0.665 mL) in tetrahydrofuran
(100 mL), and the resultant mixture was stirred for 35
minutes. Chloroethyl acetate (0.900 mL) was added to the
reaction solution, and the mixture was stirred for 30
minutes, and then heated to reflux for 3 hours. After air
cooling, the reaction solution was filtered, and a residue
obtained by evaporating the solvent of the filtrate under
reduced pressure was purified by silica gel column
chromatography (ethyl acetate-n-hexane), to obtain a crude
product of (5S)-5-methyl-3-morpholinone (0.170 g, 17%) as
an amorphous material.

[0852]

2) (3S5)-3-Methylmorpholine
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N'N/NO MeO N [0889] The title compound (0.572 g, 78%) was obtained as
a 402 solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-5-yl)-1H-pyrazole-3- carboxylic acid (0.594 g) of
Reference Example 62 and morpholine (0.257 mL). 1H-NMR(400MHz,
CDC13)5: 3.73-3.82(6H, m), 3.99(3H, s), 4.14(2H, m), 6.83(1H, dd, J=8.8,
0.5Hz), 7.09(1H, s), 7.55(1H, dd, J=8.8, 2.7Hz), 7.78(1H, d, J=0.5Hz), 8.17-

8.18(1H,;m),:8,{9(1H, ¢, 50 ﬁé@ s &l M%”Yﬁ%}('\&ls[%%%]d[@éa@p'e

117] 4-[1-(6-Methoxy-3-pyridyl thiazol-2
yhdll-piwazole-3-carbory [morphalinet [08&[HChemical FormaleR05] o Se
N-N om/ N MeO N [0892] The title compound (0.515 9%) was obtalned

ash ]sz)?dgdy fife SAmeReYifod Bs tRAL H ELAMDIE 80 u g: and the
methoxy-3:pyHdyY)-8-thiazol-Ray)-d4-pyrazole-3z %QOMI%%!MO-%&%N

Reference Example 63 and morpholine (0.264 mL).
air cooling, anhydrous magnesium sulfate and methanol were

added to the reaction solution, and then the reaction
solution was filtered. A 1M hydrochloric acid-ethanol
solution (5 mL) was added to the filtrate. The solvent of
the reaction solution was evaporated under reduced pressure,
and a crude product of (3S)-3-methylmorpholine was obtained.

[0853]

3) Title compound

The title compound (118 mg, 21%) was obtained as a
solid by the same method as that in Example 1, using a
crude product of (3S)-3-methylmorpholine of the above and
- (6-methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (0.232 g) of Reference Example 4.
'H-NMR (400MHz, DMSO-dg)&: 1.31(3H, brs), 3.14-3.30(1H, m),
3.36-3.45(1H, m), 3.55-3.59(1H, m), 3.67(1H, brs), 3.81-
3.94(1H, m), 4.03(3H, s), 4.19-4.40(1H, m), 4.62(1H, brs),
7.26(1H, s), 7.34(1H, ddd, J=7.6, 4.9, 1.0Hz), 7.47(1lH, d,
J=9.3Hz), 7.77-7.79(1H, m), 7.89(1lH, ddd, J=7.8, 7.6,
1.7Hz), 7.98(1H, d, J=9.3Hz), 8.36-8.38(1lH, m).
ESI-MSm/z: 381 (M+H)".
[o]p™°+51.5° (c1.01, CHCls).

[0854]

[Example 106] (=) (2S)-1-[1-(6-Methoxypyridazin-3-yl) -
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1H-NMR(400MHz, CDC13)5: 3.73-3.82(6H, m), 4.00(3H, s), 4.13(2H, m),
6.83(1H, dd, J=8.8, 0.5Hz), 7.31(1H, s), 7.38(1H, d, J=3.2Hz), 7.67(1H, dd,
J=8.8, 2.7Hz), 7.80(1H, 403 d, J=3.2Hz), 8.25-8.26(1H, m). EI-MSm/z:
371(M*). [0893] [Example 118] 4-[I-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyllmorpholine [0894] [Chemical Formula 206] S <\
NI1iO N,NO NMeO N [0895] The title compound (0.140 g, 47%) was
ogta@eg %§Q;Idﬂ¥ té&‘?r%%?én%thcoadrg%ﬁﬁ infExample 5, using 1-(6-
methoxy pyridyl)-5-(thiazol-4-yl)-1H-pyrazole ]3 carboxylic acid (0.244 g) of
Refetencernexampley 64candiimerpholine (0.105 mL). 1H-NMR(400MHz,
CDC13)5: 3.73-3.82(6H, m), 3.98(3H, s), 4.14(2H, m), 6.81(1H, d, J=8.8H2),
7.17H,%>7126(1H, d, J=2.0Hz), 7.62(1H, dd, J=8.8, 2.7Hz), 8.17(1H, d,

J=2.7Hz);,8.79(1H, £y J72:QHZ)4EI-MSmM/z: 371(M*).

[0856]

The title compound (247 mg, 80%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (0.232 g) of Reference Example 4 and (2S)-
2- (methoxymethyl)pyrrolidine (0.115 mL).
'H-NMR (400MHz, CDCls3)&: 1.87-2.13(4H, m), 3.28(1H, s),
3.30-3.33(2/3H, m), 3.39(2H, s), 3.54(2/3H, dd, J=9.3,
7.1Hz), 3.63(1/3H, dd, J=9.0, 3.4Hz), 3.69-3.76(4/3H, m),
4.00-4.04(1H, m), 4.10(1H, s), 4.11(2H, s), 4.50-4.55(2/3H,
m), 5.05-5.10(1/3H, m), 7.13(1H, d, J=9.3Hz), 7.20-7.25(2H,
m), 7.59-7.64(1H, m), 7.73-7.89(2H, m), 8.39-8.43(1H, m).
ESI-MSm/z: 395 (M+H)".
[a]p"°-83.7°(c0.98, CHCls).

[0857]

[Example 107] (=) (3R)-4-[1-(6-Methoxypyridazin-3-yl) -

5-(2-pyridyl)-1H-pyrazole-3-carbonyl]-3-methylmorpholine
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[0896] [Example 119] 1-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl
1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4- methoxypiperidine 404 [0897]
[Chemical Formula 207] N-z N N N NNOMe MeO I N [0898] The title
compound (0.199 g, 75%) was obtained as a solid by the same method as
that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
acid (0. QQ&)]of Reference Example 61 and 4-methoxypiperidine
hydrochloride (0.203 g) of Reference Example 23. 1H-NMR(400MHz,
CDC13)5nht:66ek.93f4knm)a 3138(8H, s), 3.46-3.52(2H, m), 3.73(1H, m),
3.87(3H,s) 3.99(3H, s), 4.09(1H, m), 4.29(1H, m), 6.80-6.82(2H, m),
7.28(1H, s), 7.59(1H, dd, J=8.8, 2.7Hz), 8.22(1H, d, J=2.7Hz).
Y. [0899];:[Example 120]

1-[1-(6-Methoxy-3-]gyri -(1-pethyl
1H-pyrazal4-yN-hH-pyrazole-3-carbonyl]-4-methylpiperazine [0900]
[Chequla 208]

MeO™ N

>

[0859]

1) (5R)-5-Methyl-3-morpholinone

Sodium hydride (55%, 0.820 g) was added to a solution
of (2R)-2-amino-l-propanol (1.33 mL) in tetrahydrofuran
(200 mL) at room temperature, and the resultant mixture was
stirred for 35 minutes. Chloroethyl acetate (1.80 mL) was
added to the reaction solution over 5 minutes at room
temperature, and the mixture was stirred for 25 minutes,
and then heated to reflux for 17.5 hours. After air
cooling, the reaction solution was filtered, and a residue
obtained by evaporating the solvent of the filtrate under
reduced pressure was purified by silica gel column
chromatography (ethyl acetate-n-hexane), to obtain a crude
product of (5R)-5-methyl-3-morpholinone (0.520 g, 26%) as
an oily product.

2) (3R)-3-Methylmorpholine

To a solution of the crude product of (5R)-5-methyl-3-
morpholinone of the above (0.520 g) in tetrahydrofuran (60
mL), lithium aluminum hydride (0.342 g) was added at room

temperature, and the resultant mixture was heated to reflux
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405-NND O 1\ N N NN-MeO N [0901] The title compound (0.112 g, 44%)
was obtained as a solid by the same method as that in Example 5, using
1-(6- methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.200 g) of Reference Example 61 and
N-methylpiperazine (0.148 mL). 1H-NMR(400MHz, CDC13)5: 2.37(3H, s),
2.52(4H, m), 3.84- 3.87(2H, m), 3.87(3H, s), 3.99(3H, s), 4.14(2H, m),

681(1+; ad, 58,8, 0.7 né§%Hs§if7 gg(y_e'io%)ah;t%%%g 0 4=0417),

7.58(1H, dd, J=8.8, 2.7Hz), 8.21- 8.22(1H, m). EI-MSm/z: 381(M") [0902]
[Exampte 121b11[dzr(65MEﬂmm3 wrtdytt)hﬁ{(lmethyéactlon solution

1H-pyrazol-4-yl)-1H- yrazole -3-carbonyl]-4-methyl-3- oxopiperazine [0903
[CREmidal Fdrmlla z%gﬁ MNRY S B NG NG RASD RED hanol Tse tatton

mL) was added to the filtrate, and then the solvent of the
reaction solution was evaporated under reduced pressure, to
obtain a crude product of (3R)-3-methylmorpholine.

[0860]

3) Title compound

The title compound (145 mg, 8.4%) was obtained as a
solid by the same method as that in Example 1, using the
crude product of (3R)-3-methylmorpholine of the above and
- (6-methoxy-3-pyridazinyl)-5-(2-pyridyl) -1H-pyrazole-3-
carboxylic acid (0.464 g) of Reference Example 4.
"H-NMR (CDC1;3) 5: 1.43(3/2H, brs), 1.45(3/2H, brs), 3.26-
3.78(4H, m), 3.86-4.02(1H, m), 4.11(3H, s), 4.84(1H, brs),
7.11(1H, s), 7.13(1H, d, J=9.3Hz), 7.21-7.24(1H, m), 7.57-
7.60(1H, m), 7.73-7.79(2H, m), 8.40-8.42(1H, m).
ESI-MSm/z: 381 (M+H)".
[a]p”°-41.3° (c1.00, CHCls).

[0861]

[Example 108] 4-[1-(6-Methoxy-3-pyridyl)-5-(6-methyl-
3-pyridyl)-1H-pyrazole-3-carbonyl]morpholine

[0862]

[Chemical Formula 196]
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[0904] 406 The title compound (92.0 mg, 35%) was obtained as a solid by
the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
acid (0.200 g) of Reference Example 61 and 4-methyl-3-oxopiperazine
hydrochloride (0.201 g) of Reference Example 21. 1H-NMR(400MHz,
CDC13)5: 3.01(3H, s), 3.45-3.47(2H, m), 3.88(3H, s), 4.00(3H, s), 4.03(1H,
m), 442 NI, m), 4.80(1H, m), 6.82-6.92(2H, m), 7.19-7.30(2H, m), 7.59-
.20(1H, m). EI-MSm/z: 395(M"). [0905] [Example 122]
y-3-pyridyl)-5-(1-methyl
1H-pyrazol-4-ylf @e -3-tarbonyl]-2- carbamoylpiperidine [0906]
[Chemgﬁtﬁfrmulﬁ\xI 10] N N'N CONH2 MeO Q j[0907] The title
compouypd (0225 g, 64%) was obtained as a solid by the same method as
that in Bxaraple 5, using 1-(6-

Me0™ N

[0863]

The title compound (0.217 g, 71%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(6-methyl-3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 65 and
morpholine (0.105 mL).

'H-NMR (400MHz, CDCls)&: 2.58(3H, s), 3.75-3.83(6H, m),
3.96(3H, s), 4.18(2H, m), 6.77(1H, d, J=8.8Hz), 7.01(1lH
s), 7.16(1H, d, J=8.1Hz), 7.41-7.44(1H, m), 7.49-7.52(1lH
m), 8.10(1H, d, J=2.7Hz), 8.42(1H, d, J=2.4Hz).
EI-MSm/z: 379 (M").

[0864]

[Example 109] 4-[5-(6-Amino-3-pyridyl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carbonyl]morpholine

[0865]

[Chemical Formula 197]
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methoxy-3-pyridyl)-5-(1-methyl-1H-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
acid (0.250 g) of Reference Example 61 and 2-carbamoylpiperidine (0.118 g)
of Reference Example 407 71. 1H-NMR(400MHz, CDC13)5: 1.56-1.77(5H,
m), 2.29-2.40(1H, m), 2.78-3.20(1H, m), 3.88(3H, s), 3.99(3H, s),
4.69-4.79(1H, m), 5.36-5.48(2H, m), 6.38-7.15(1H, m), 6.81-6.86(2H, m),
7.21-7.23(1H, m), 7.30(1H, s), 7.54-7.61(1H, m), 8.18- 8.23(1H, m).

El-MSm/ 1ﬁ‘Q%'\-"’E)g-59e910t81B@@@B'§r£%§iyﬁ'£4ﬁ£ﬁd\ﬂ%tgg€<6¥i%%’r idyl-5(2

pyridyl)-1H-pyrazole-3-carbonyllhexahydropyridazine [_ 9] emical
Foemidex 23 2} O ldG, T N-HE NS ixtrNz MeO N {8910 Fhentitieptomposind (1.61
g, 87%) was obtained as an amorphous form by the same method as that in

Example 1,° Ui T{B-Re SRR3Ry BB By 1AYyrazole3-
cahoxvlic acid (1.A9519) afReference Fxample.3 and; hexghydropyrigazine
(0.629 g) of Reference Example 20. 1H-NMR(400MHz, CDC13)5:
1560-1080(4+ MR 858 L0 2H amy 0 BL8O1Br90{1¢ 3% 2K e mi)¢ BIOB{ 2/3X 3H9),
3.97(1/3x3H, s),

xample’l, using 5-(6-tert-butoxycarbonylamino-3-
pyridyl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.420 g) of Reference Example 66 and morpholine
(0.133 mL) .
'H-NMR (400MHz, CDCls)&: 1.53(9H, s), 3.75-3.83(6H, m),
3.96(3H, s), 4.18(2H, m), 6.76-6.78(1H, m), 6.97(1H, s),
7.44-7.52(2H, m), 7.73(1H, s), 7.95(1H, d, J=8.8Hz), 8.1l1l-
8.12(1H, m), 8.19-8.20(1H, m).
EI-MSm/z: 480 (M) .

[0867]

2) Title compound

To a solution of 4-[5-(6-tert-butoxycarbonylamino-3-
pyridyl) -1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-
carbonyl]morpholine (0.434 g) of the above in
dichloromethane (8.7 mL), trifluoroacetic acid (4.4 mL) was
added at room temperature, and the resultant mixture was
stirred for 5 hours. A saturated aqueous solution of
sodium hydrogen carbonate and chloroform were added to the
reaction solution, and the mixture was partitioned. The
organic layer was dried over anhydrous sodium sulfate.
After separation by filtration, a residue obtained by

evaporating the solvent under reduced pressure was purified
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4.20-4.27(2/3x2H, m), 6.75(1H, d, J=8.8Hz), 7.17(1H, s), 7.20-7.75(5H, m),
8.12(1H, br), 8.5(1H, br). 408 FAB-MSm/z: 365(M+H)*. [0911] [Example
124] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1
methyl-1H-pyrrol-3-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3- oxopiperazine
[0912] [Chemical Formula212] NOO N/NN NN MeO N [0913] The title
compound (0.189 g, 71%) was obtained as an amorphous material by the

Sgges%elﬂégd%ﬂh%ﬂr{;ﬁ%a@@%rﬁt‘d@?g hy (chloroform-methanol),
1-(6-methoxy- -pyrlda2|nyI)-5-(1-methyI-1IEI-pyrroI-3-

yhel ipyrazolerd-cathoxyliccagid (8 20DgpobReferehee Example55iand
1:methylpiperazin-2-one hydrochloride (0.160 g) of Reference Example 21.

1HNMRA66MEz, 8BRS 3013 2345021 bry 32623H, $),74.03(1H,
by), #2063H.r9), 48474.48(2H, 1), 4:83ELH . bE)( £:00:6, 10@ H,7m).16.53(1H,
t, J=2.4Hz), 6.79(IHxlI/2, br), 6.86(1H, s), 6.90(IHxI/2, br), 7.03-7.15(1H, m),
7HOHRAR, d, I=BI8ME), ZB5(IHxE/2; 8, 328 8HZ)) ESEMSmz BI6MN+H)*,
7.99(1H, m), 8.14(1H, d, J=2.7Hz).
EI-MSm/z: 380 (M') .
[0868]
[Example 110] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(6-
methyl-3-pyridyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0869]

[Chemical Formula 198]

[0870]

The title compound (0.276 g, 83%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridazinyl)-5-(6-methyl-3-pyridyl) -1H-pyrazole-
3-carboxylic acid (0.250 g) of Reference Example 67 and 4,
4-difluoropiperidine hydrochloride (0.152 g) of Reference
Example 18.

'"H-NMR (400MHz, CDCl3)&: 2.08-2.13(4H, m), 2.60(3H, s),

3.93-3.96(2H, m), 4.13(3H, s), 4.15-4.16(2H, m), 6.97(1lH,
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[0914] [Example 125] 1-[1-(6-Methoxy-3-pyridyl)-5-(2- 409
pyridyl)-1H-pyrazole-3-carbonyl]-2-(1- aminocyclopropyl)piperidine [0915]
[Chemical Formula 213] 1No N " NiN 071-1 MeO N NH 2 [0916] 1)
1-[1-(6-Methoxypyridin-3-yl)-5-(pyridin-2-yl)-1H-
pyrazole-3-carbonyl]-2-[1-(N-tert- butoxycarbonylamino)cyclopropyl]piperidine
1-[1-(6-Methoxypyridin-3-yl)-5-(pyridin-2-yl)-1H-
pyjazole-3.carbonyll-2-[L-(Niteyt- bitoxycarbopylamino) ) 5 ¢5-
cyclopropyl]pipéridine (308 mg, 96%) was obtained as an amorphous
matéfial By the same methoddas dhat.itExamplet3,(usingd, J=2.2Hz) .
1-(6-methoxypyridin-3-yl)-5- (pyridin-2-yl)-1H-pyrazole-3-carboxylic acid (184

_&SWe‘”fére%c%(gxémple 3 and 2-[1-(N-tert butoxycarbonylamino)
cycloprepyhpiperidine (149 mg) of Reference Example 75. ESI-MSm/z:
519(M+H)'. [0917]

[Example 111] 1-[5-(6-Amino-3-pyridyl)-1-(6-methoxy-3-

pyridazinyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine
[0872]

[Chemical Formula 199]

[0873]

1) 1-[5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridazinyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

1-[5-(6-tert-Butoxycarbonylamino-3-pyridyl)-1-(6-
methoxy-3-pyridazinyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.421 g, quantitative) was obtained as
a solid by the same method as that in Example 1, using 5-
(6-tert-butoxycarbonylamino-3-pyridyl) -1- (6-methoxy-3-
pyridazinyl)-1H-pyrazole-3-carboxylic acid (0.330 g) of
Reference Example 68 and 4, 4-difluoropiperidine
hydrochloride (0.151 g) of Reference Example 18.

'H-NMR (400MHz, CDCls3)&: 1.53(9H, s), 2.07-2.11(4H, m),
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2) Title compound To a solution of 1-[1-(6-methoxypyridin-3-yl)-5-
(pyridin-2-yl)-1H-pyrazole-3-carbonyl]-2-[1-(N-tert- 410
butoxycarbonylamino)cyclopropyl]piperidine (307 mg) of the above in
dichloromethane (20 mL), trifluoroacetic acid (7 mL) was added at room
temperature, and the resultant mixture was stirred for 85 minutes. The
solvent of the reaction solution was evaporated under reduced pressure, a

sgtuated;aqyeous .595“595‘ of.sodiym Bydtogen carbonate and, , |
chloroform-methanol (10: 1) were added to a residue thus obtained, and the
mixtute Was partitiehetk Dhe Grgahic layen wasrdried oVeranhydraus sodium
sulfate. After separation by filtration, the solvent was evaporated under

réduced Presburd=And ize titlé'@o?ﬁﬂ&ﬂn&l'(lég My #396) was obtained.
1 NMR(400MHz, @DC13)5: 0.85-1.82(11H, m), 2.32-2.35(1H, m),

2.58-2.64(1H, m), 3.10(1H, d, J=11.5), 3.96(3H, s), 6.76(1H, dd, J=8.8,
0.7Hz), [P2047.23(2H, m), 7.31(1H, s), 7.42(1H, d, J=7.8Hz), 7.61(1H, dd,
J=8.8, %.7}¥§t '7Oélrlr_1|p td, J=7.8, 1.9Hz), 8.10(1H, d, J=2.2Hz), 8.48(1H, d,
J=4.9H7). ESENVSHA AGM+H)". [0918] [Example 126]
1-[1-(6-Methoxy-3:=pyddylonthiezobds g, 80%) was obtained as a
yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine [0919] [Chemical
F%ﬁ%ﬁﬁi?l4fh$lsame method as that in Example 109-(2), using
1-[5-(6-tert-butoxycarbonylamino-3-pyridyl)-1-(6-methoxy-3-
pyridazinyl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine (0.411 g) of the above.
'H-NMR (400MHz, CDCl3)&: 2.06-2.11(4H, m), 3.92(2H, m),
4.14(3H, s), 4.14(2H, m), 4.78(2H, br), 6.50-6.52(1H, m),
6.88(1H, s), 7.12(1H, d, J=9.3Hz), 7.47-7.50(1H, m),
7.70(1H, d, J=9.3Hz), 8.01(1H, m).
EI-MSm/z: 415 (M").
[0875]
[Example 112] 4-[5-(1H-Imidazol-4-yl)-1-(6-methoxy-3-
pyridyl)-1H-pyrazole-3-carbonyl]morpholine
[0876]

[Chemical Formula 200]

VSN
HN
= 0
—_—
VSN/MLN 0
\ ~N \__/
|

Me0~ N

[0877]
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S NOr40NNN-NMeON [0920] The title compound (0.239 g, 73%) was
obtained as a solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250 g) of
Reference Example 64 and 1- methylpiperazin-2-one hydrochloride (0.249 )
of Reference Example 21. 1H-NMR(400MHz, CDC13)5: 3.02(3H, s),
3.46-3.49(2H, m), 3.99(3H, s), 4.04(1H, m), 4.43(2H, m), 4.82(1H, m),

6.82(1H,d, J58.8ki2),, é&%&o (8y ). £.59¢-§7(IHL ), 8:16-8. 13(1H, m),

8.79(1H, d, J=2.0Hz). EI-MSm/z: 398(M’) '[0921] [Example 127]
lS[dl(ﬁiMejh®h¢-3spwﬂy¢)35¥(d§hlaael -4hat in Example 1, using 5- (1H-
yl)-1H- pyrazole -3- carb f\’?yl] -4- methylplperazme g0922] [Chemical Formula

21@T%§%& N%) ﬁﬁ? ~pyridyl H-pyrazole-3-

carboxylic acid (0.220 g) of Reference Example 69 and
morpholine (0.134 mL).
'H-NMR (400MHz, CDCl3)&: 3.73-3.80(6H, m), 3.97(3H, m),
4.10(2H, m), 6.78-6.80(2H, m), 7.02(1H, s), 7.61-7.64(1lH
m), 7.66(1H, s), 8.21(1H, d, J=2.9Hz).
EI-MSm/z: 354 (M").
[0878]
[Example 113] 1-[5-(1H-Imidazol-4-yl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carbonyl]-4, 4-difluoropiperidine
[0879]

[Chemical Formula 201]

[0880]

The title compound (0.195 g, 62%) was obtained as a
solid by the same method as that in Example 1, using 5-(1H-
imidazol-4-yl)-1-(6-methoxy-3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.220 g) of Reference Example 69 and 4, 4-
difluoropiperidine hydrochloride (0.243 g) of Reference
Example 18.

'H-NMR (400MHz, DMSO-d¢)d: 2.00-2.09(4H, m), 3.76(2H, m),

3.91(3H, s), 4.06(2H, m), 6.92-6.95(2H, m), 7.06(1H, br),
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[0923] The title compound (0.232 g, 73%) was obtained as a solid by the
same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250 g) of
Reference Example 64 and N- methylpiperazine (0.183 mL).
1H-NMR(400MHz, CDC13)5: 2.38(3H, s), 2.53-2.58(4H, m), 3.89(2H, m),
3.97(3H, s), 4.14(2H, m), 6.80(1H, dd, J=8.8, 0.5Hz), 7.14(1H, s), 7.25(1H,

S JTE U5 20000, Jr88 2 8H2)c8 T A8, 50, SR, .
J=2.0Hz). EI- MSm/z 384(M"). [0924 [Example

1 1-(6sMethoRy-34pyidyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0925] [Chemical Formula
216] 6 SENbN/NroMe N~/ MeO N [0926] The title compound (0.295

9, 89%) was.phtainedhas a_soliq bypbersame methodRs thajin fxample 5,
using 1-(6- methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid
(®2507y) ofiRefereh e Examplectd andbomethoxypiperidine hydrochloride
(0.188 %%gfference 413 Example 23.

[Chemical Formula 202]

/ \

\\ N- N
\,
Me0™ N
[0883]

The title compound (0.110 g, 34%) was obtained as a
solid by the same method as that in Example 1, using 1-(6-
methoxy-3-pyridyl)-5- (1H-pyrazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 70 and
morpholine (0.153 mL).
'"H-NMR (400MHz, CDCl;)&: 3.73-3.82(6H, m), 3.99(3H, s),
4.14-4.17(2H, m), 6.82(1H, d, J=8.8Hz), 6.93(1H, s),
7.46(2H, br), 7.57(1H, dd, J=8.8, 2.7Hz), 8.20(1H, d,
J=2.7Hz) .
EI-MSm/z: 354 (M").

[0884]

[Example 115] 4-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-
lH-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]morpholine

[0885]

[Chemical Formula 203]
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1H-NMR(400MHz, CDC13)5: 1.68-1.94(4H, m), 3.38(3H, s), 3.47-3.55(2H,
m), 3.70-3.75(1H, m), 3.98(3H, s), 4.09(1H, m), 4.27(1H, m), 6.79-6.81(1H,
m), 7.11(1H, s), 7.25- 7.26(1H, m), 7.63(1H, dd, J=8.9, 2.8Hz), 8.17-8.18(1H,
m), 8.79(1H, d, J=2.0Hz). EI-MSm/z: 399(M") [0927] [Example 129]
1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4
yl)-1H-pyrazole-3-carbonyl]-2-carbamoylpiperidine [0928] [Chemical Formula
2171 % C ONH2 MeO N [0929] The title compound (0.255 g, 75%) was

obfair a solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pygeyl)-5-(thazel-4-yl)-1H-pyrazole-3- carboxylic acid (0.250 g) of
Reference E e GAN@Opiperidine-2-carboxylic acid amide (0.138 g) of

Referefice” xample 71. 1H-NMR(400MHz, CDC13)5: 1.53-1.83(5H, m),

Zﬁ , m), 2.80-3.21(1H, m), 3.98(3H, s), 4.71-4.74(1H, m), 5.36-
SéH m), 6 38-7.08(1H, m), 6.79-6.83(1H, m), 7.15 414 7.30(2H, m),

7.56-7.69(ld4,;m), 8.13-8.19(1H, m), 8.80(1H, S). EI-MSm/z: 412(M*). [0930]

The title compound (1.13 g, 91%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (1.00 g) of Reference Example 61
and morpholine (0.349 mL).

'H-NMR (400MHz, CDCl3)&: 3.72-3.81(6H, m), 3.87(3H, s),
3.99(3H, s), 4.15(2H, m), 6.82(1lH, d, J=8.8Hz), 6.86(lH
m), 7.21(1H, s), 7.27-7.28(1H, m), 7.56-7.59(1H, m),
8.21(1H, d, J=2.7Hz).

EI-MSm/z: 368 (M) .

[0887]

[Example 116] 4-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-5-
yl)-1H-pyrazole-3-carbonyl]morpholine

[0888]

[Chemical Formula 204]

W

N\
X

\ e

[0889]

The title compound (0.572 g, 78%) was obtained as a
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[Example 130] 4-[1-(6-Methoxy-3-pyridazinyl)-5
(thiazol-4-yl)-1H-pyrazole-3-carbonyllmorpholine [0931] [Chemical Formula
218] S<\NIiON,NV NI,N MeO N [0932] The title compound (0.231 g,
74%) was obtained as a solid by the same method as that in Example 5,
using 1-(6- methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic
acid (0.250 g) of Reference Example 73 and morpholine (86 L).

LB '}'MRQ‘&{)%E'Z s SHRCENR R 733 §§£@41W)E§é¥%ﬂé2£2wgm A15(3H,

s), 7.14-7.16(2H, m), 7.66(1H, m), 7.76(1H, d, J=9.0Hz), §.73(1H.d,

Jmaimblzyﬂ-m&mtzm)?zmmhm&a] [Exampleii8ifazole-3-
-(6-Methoxy-3-pyridazinyl)-5
BT L Sl eaforyy B G peTAARE (0o %

[Ghemical FormwyaZlR]8)<\N 110 7/ NN- N
'H-NMR (400MHz, CDCls)&: 3.73-3.82(6H, m), 3.99(3H, s),
4.14(2H, m), 6.83(1H, dd, J=8.8, 0.5Hz), 7.09(1H, s),
7.55(1H, dd, J=8.8, 2.7Hz), 7.78(1H, d, J=0.5Hz), 8.17-
8.18(1H, m), 8.79(1H, d, J=0.5Hz).
EI-MSm/z: 371 (M").

[0890]

[Example 117] 4-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-2-
yl)-1H-pyrazole-3-carbonyl]morpholine

[0891]

[Chemical Formula 205]

/ N 0
S N~y —
|
Me0™ N
[0892]

The title compound (0.515 g, 69%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-2-yl)-1H-pyrazole-3-
carboxylic acid (0.610 g) of Reference Example 63 and
morpholine (0.264 mL) .

"H-NMR (400MHz, CDCl3)&: 3.73-3.82(6H, m), 4.00(3H, s),
4.13(2H, m), 6.83(1H, dd, J=8.8, 0.5Hz), 7.31(1lH, s),

7.38(1H, d, J=3.2Hz), 7.67(1lH, dd, J=8.8, 2.7Hz), 7.80(1lH
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I ,N MeO N [0935] The title compound (0.225 g, 71%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250
g) of Reference Example 73 and N- methylpiperazine (0.110 mL).
1H-NMR(400MHz, CDC13)5: 2.35(3H, s), 2.46-2.54(4H, m), 3.87(2H, m),
4.06(2H, m), 4.14(3H, s), 7.12(1H, s), 7.15(1H, d, J=9.3Hz), 7.66(1H, d,
J52.0H2),,%,79(1H, d5 Iz9,3H2), 8.73(1H, m). EI-MSm/z: 385(M"). [0936]
[Example 132] 1-[1-(6-Methoxy-3-pyridazinyl)-5

(thiazabsd yl)- 1H-pyrazole-3-carbonyl]-4-methoxypiperidine [0937] [Chemical
Formula 220] S<\NO NNaN~/IN MeO N~~ 416 [0938] The title
compodr%? 276 g, 83%) was obtained as a solid by the same method as
that in Example 8, UsHg 1(8- - (6-Methoxy-3-pyridyl) -5- (thiazol-4-
methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250
gy bf RefersncezBxampte 78emd 41 morpholine

[0894]

[Chemical Formula 206]

[0895]

The title compound (0.140 g, 47%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.244 g) of Reference Example 64 and
morpholine (0.105 mL).

"H-NMR (400MHz, CDCls)&: 3.73-3.82(6H, m), 3.98(3H, s),
4.14(2H, m), 6.81(1H, d, J=8.8Hz), 7.17(1lH, s), 7.26(1H, d,
J=2.0Hz), 7.62(1H, dd, J=8.8, 2.7Hz), 8.17(1H, d, J=2.7Hz),
8.79(1H, d, J=2.0Hz).

EI-MSm/z: 371 (M").

[0896]

[Example 119] 1-[1-(6-Methoxy-3-pyridyl)-5-(1l-methyl-
1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4-

methoxypiperidine
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methoxypiperidine hydrochloride (0.188 g) of Reference Example 23.
1H-NMR(400MHz, CDC13)5: 1.67-1.95(4H, m), 3.38(3H, s), 3.48-3.58(2H,
m), 3.68-3.72(1H, m), 4.07-4.11(1H, m), 4.14(3H, s), 4.22(1H, m), 7.09(1H,
s), 7.14(1H, d, J=9.3Hz), 7.66(1H, d, J=2.0Hz), 7.81(1H, d, J=9.3Hz),
8.73(1H, d, J=2.0Hz). EI-MSm/z: 400(M"). [0939] [Example 133]
1-[1-(6-Methoxy-3-pyridazinyl)-5 (thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4, 4-
dlfluorot;l)\I |7dj|ne [0940] [Chemical Formula 221] S<\NOF N x NON ~/F
N MeO N [0941] The title compound (0.266 g, 79%) was obtained as a solid
by the darmemiethodrasthatinZExample 5, using 1-(6- 417
methoxy=3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250
g) efReference Example 73 and 4, 4- difluoropiperidine hydrochloride (0.156
g) of R . 1H-NMR(400MHz, CDC13)5: 2.08(4H, m),
3.93(2H, m), 4. OMe

S

[0898]

The title compound (0.199 g, 75%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.200 g) of Reference Example
61 and 4-methoxypiperidine hydrochloride (0.203 g) of
Reference Example 23.

"H-NMR (400MHz, CDCl3)&: 1.66-1.93(4H, m), 3.38(3H, s),
3.46-3.52(2H, m), 3.73(1H, m), 3.87(3H, s), 3.99(3H, s),
4.09(1H, m), 4.29(1H, m), 6.80-6.82(2H, m), 7.21(1H, s),
7.28(1H, s), 7.59(1H, dd, J=8.8, 2.7Hz), 8.22(1H, d,
J=2.7Hz) .

EI-MSm/z: 396 (M') .

[0899]

[Example 120] 1-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-
lH-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0900]

[Chemical Formula 208]
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s), 4.15(2H, m), 7.15-7.17(2H, m), 7.66-7.67(1H, m), 7.76(1H, d, J=9.3Hz),
8.73(1H, d, J=2.0Hz). EI-MSm/z: 406(M"). [0942] [Example 134]
1-[1-(6-Methoxy-3-pyridyl)-5-(1-methyl
1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyllhexahydropyridazine [0943]
[Chemical Formula 222] N-NO N'NN H MeO N [0944] The title compound
(0.202 g, 66%) was obtained as a solid by the same method as that in
Exam , using 1-(6- methoxy-3-pyridyl)-5-(1-methyl-IH-pyrazol-4-yl)-1H-
pyrazole= -carbo>iylic acid (0.250 g) of Reference Example 61 and
hexahydropyri @%achloride (0.159 g) of Reference Example 20.
1H-N Hz, CB€13)5: 1.68-1.83(4H, m), 3.03-3.05(2H, m), 3.87(3H,
S), 3.8¥-425(2H, m), 3.99(3H, s), 6.80-6.82(1H, 418 m), 6.88-6.95(1H, m),
7.3497.28(2H, m), 7.58-7.60(1H, m), 8.22-8.23(1H, m). EI-MSm/z: 367(M*).
[0945] E%)é%qlple 135] 1-[1-(6-Methoxy-3-pyridazinyl)-5

The title compound (0.112 g, 44%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.200 g) of Reference Example
61 and N-methylpiperazine (0.148 mL).

'"H-NMR (400MHz, CDCl;)&: 2.37(3H, s), 2.52(4H, m), 3.84-
3.87(2H, m), 3.87(3H, s), 3.99(3H, s), 4.14(2H, m),
6.81(1H, dd, J=8.8, 0.7Hz), 6.84(1H, s), 7.20(1lH, s),
7.28(1H, 4, J=0.7Hz), 7.58(1H, dd, J=8.8, 2.7Hz), 8.21-
8.22(1H, m).

EI-MSm/z: 381 (M").

[0902]

[Example 121] 1-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-
lH-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-
oxopiperazine

[0903]

[Chemical Formula 209]
/N\
~ 0
N 4 N N—
S N /
| .
Me0™ N

[0904]
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(thiazol-4-yl)-1H-pyrazole-3-carbonyllhexahydropyridazine [0946] [Chemical
Formula 223] S<\ NON N, NN IIH MeO N [0947] The title compound
(0.208 g, 68%) was obtained as a solid by the same method as that in
Example 5, using 1-(6- methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 73 and hexahydropyridazine
hydrochloride (0.157 g) of Reference Example 20. 1H-NMR(400MHz,

CDC13) 1.70:1 86(2H] g;ll%he?r nc})z?' %8%;‘9;@ j -88:4.29(2H, ), 4, 1563H,

s), 7.14-7.28(2H, m), 7. 7.78 m), 8.73(1H, m). E-MSm/z:

372 (MY). b[0948} [Exeanpletld36] 4-§1 *(ﬁd\ﬂettmxyx&fpghdy[) s5-(E-methyt (6-
1H-pyrazol- 4 -yl)-1H-pyrazole-3-carbon fl] 1, 4- oxazegane 419 [0949]
[(ERERC Formla®2a) R\ methy = HH-pyrazol=d-y1

pyrazole-3-carboxylic acid (0.200 g) of Reference Example
61 and 4-methyl-3-oxopiperazine hydrochloride (0.201 g) of
Reference Example 21.

'H-NMR (400MHz, CDCls)&: 3.01(3H, s), 3.45-3.47(2H, m),
3.88(3H, s), 4.00(3H, s), 4.03(1H, m), 4.42(2H, m),
4.80(1H, m), 6.82-6.92(2H, m), 7.19-7.30(2H, m), 7.59-
7.61(1H, m), 8.20(1H, m).

EI-MSm/z: 395 (M') .

[0905]

[Example 122] 1-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-
1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-2-
carbamoylpiperidine

[0906]

[Chemical Formula 210]

/N\
— 0 N
e

| CONH,

[0907]

The title compound (0.225 g, 64%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.250 g) of Reference Example

61 and 2-carbamoylpiperidine (0.118 g) of Reference Example
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Nr N-N O MeO N [0950] The title compound (0.267 g, 84%) was obtained as
a solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(1-methyl-IH-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
acid (0.250 g) of Reference Example 61 and 1, 4-oxazepane hydrochloride
(0.138 g) of Reference Example 74. 1H-NMR(400MHz, CDC13)5:
2.00-2.09(2H, m), 3.78-3.92(6H, m), 3.88(3H, s), 3.99(3H, s), 4.06-4.13(2H,
m), 6.81(1H, d, J=8.8Hz), 6.86-6.87(1H, m), 7.21-7.22(1H, m), 7.28-7.29(1H,
m), 7.55-7.59(1H, m), 8.20-8.23(1H, m). EI-MSm/z: 382(M"). [0951]
[Examypte 4874z -(B>Methoxyi3-pyritazinghss m), 2.29-2.40(1H, m),
(thiazol-4- Ié—1H-pyrazole-3-carbonyl]-1, 4-oxaze£ane [OQS%Chemical
Forriila 225] 420 $)+N b RE APB/ M N [0955] Thé itie*cdmpound (67264
OnB2%) Was obigined as@ Selihusings (11, m), 6.81-6.86(2H, m),
1-(6-methoxy-3-pyridazinyl)-5-(thiazol-4-yl)-

7.21-7.23(1H, m), 7.30(1H, s), 7.54-7.61(1H, m), 8.18-

8.23(1H, m).
EI-MSm/z: 409 (M) .
[0908]
[Example 123] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
pyridyl) -1H-pyrazole-3-carbonyl]hexahydropyridazine
[0909]

[Chemical Formula 211]

[0910]

The title compound (1.61 g, 87%) was obtained as an
amorphous form by the same method as that in Example 1,
using 1-(6-methoxy-3-pyridyl)-5-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid (1.495 g) of Reference Example 3 and
hexahydropyridazine (0.629 g) of Reference Example 20.
'H-NMR (400MHz, CDCl3)®: 1.60-1.90(4H, m), 2.95-3.10(2H, m),
3.80-3.90(1/3%x2H, m), 3.95(2/3x3H, s), 3.97(1/3x3H, s),
4.20-4.27(2/3%x2H, m), 6.75(1H, d, J=8.8Hz), 7.17(1lH, s),

7.20-7.75(5H, m), 8.12(1H, br), 8.5(1H, br).
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1H-pyrazole-3-carboxylic acid (0.250 g) of Reference Example 73 and 1,
4-oxazepane hydrochloride (0.136 g) of Reference Example 74.
1H-NMR(400MHz, CDC13)5: 2.01-2.11(2H, m) , 3.80-3.90(6H, m),
4.04-4.09(2H, m), 4.14(3H, s), 7.13-7.16(2H, m), 7.66- 7.67(1H, m),
7.74-7.79(1H, m), 8.72-8.74(1H, m). EI-MSm/z: 386(M"). [0954] [Example
138] 1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4
y@ﬁé—jw&g&qle&gm%yl]hexahydropyridazine [0955] [Chemical Formula
226] S<\NO YN7INON N x MeO N [0956] The title compound (0.202 g,
66%) wagaabtained as a solid by the same method as that in Example 5,
using 1-é§ 421 methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic
acid (0. 6a§)pc}feRéFeAfin&é Exafmplée4'afd “Hekafydropytidhing (-
hydrachlaride (Q.158,9):0f Refergngce - Example 20, LEENMR(400MHZ, 1 - 5-
CDC13)5: 1.70-1.83(4H, m), 3.04-3.05(2H, m), 3.93-4.24(2H, m), 3.97(3H,
sp@B800kH 2d 13=8.8Hz), 7.16- 7.29(2H, m), 7.61-7.64(1H, m), 8.18-8.19(1H,

m), 8.79(1H., M).

[Chemical Formula 212]

~
_N/ O
_— 0 r-(
N / N N—
~ "N AN
| N
MeO~ N
[0913]

The title compound (0.189 g, 71%) was obtained as an
amorphous material by the same method as that in Example 5,
using 1-(6-methoxy-3-pyridazinyl)-5-(l-methyl-1H-pyrrol-3-
yl)-1H-pyrazole-3-carboxylic acid (0.202 g) of Reference
Example 55 and l-methylpiperazin-2-one hydrochloride (0.160
g) of Reference Example 21.

'H-NMR (400MHz, CDCls)&: 3.01(3H, s), 3.45(2H, br), 3.62(3H,
s), 4.03(1H, br), 4.20(3H, s), 4.34-4.45(2H, m), 4.83(1lH,
br), 6.00-6.10(1H, m), 6.53(1H, t, J=2.4Hz), 6.79(1Hx1/2,
br), 6.86(1H, s), 6.90(1Hx1/2, br), 7.03-7.15(1H, m),
7.50(1Hx1/2, d, J=8.8Hz), 7.65(1Hx1/2, d, J=8.8Hz).
ESI-MSm/z: 396 (M+H) .

[0914]

[Example 125] 1-[1-(6-Methoxy-3-pyridyl)-5-(2-
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ESI-MSm/z: 371(M+H)'. [0957] [Example 139]
4-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4 yl)-1H-pyrazole-3-carbonyl]-1,
4-oxazepane [0958] [Chemical Formula227] S<\ NO ,NNNNO MeON
[0959] The title compound (0.272 g, 85%) was obtained as a solid by the
same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3- carboxylic acid (0.250 g) of
2ienee, Example 0440 1. 4 exgzenang hygiochloride (0.137 g) of
eference Example 74. 1H-NMR(400MHz, CDC13)5: 2.02-2.10(2H, m),
3ar9-889(6Hhm i 03 91 3bk 5),04.06-4.12(2H, m), 6.79(1H, d, J=8.8Hz), 7.16
422 7.17(1H, m), 7.27-7.28(1H, m), 7.58-7.62(1H, m), 8.15- 8.18(1H, m),
8.78-8. 780K Jm). ESI-MSm/z: 386(M+H)*. [0960] [Example 140]
1-[5-(5-Garbamayimethaxyr2-pyridyl)-1
(6-metho/x -3-pyridyl)-1H-pyrazole-3-carbonyl)-4- methylpiperazine [0961]

[0916]

1) 1-[1-(6-Methoxypyridin-3-yl)-5- (pyridin-2-yl)-1H-
pyrazole-3-carbonyl]-2-[1-(N-tert-
butoxycarbonylamino) cyclopropyl]piperidine

1-[1-(6-Methoxypyridin-3-yl)-5- (pyridin-2-yl)-1H-
pyrazole-3-carbonyl]-2-[1-(N-tert-
butoxycarbonylamino)cyclopropyl]piperidine (308 mg, 96%)
was obtained as an amorphous material by the same method as
that in Example 5, using 1l-(6-methoxypyridin-3-yl)-5-
(pyridin-2-yl) -1H-pyrazole-3-carboxylic acid (184 mg) of
Reference Example 3 and 2-[1-(N-tert-
butoxycarbonylamino)cyclopropyl]piperidine (149 mg) of
Reference Example 75.
ESI-MSm/z: 519 (M+H)".

[0917]

2) Title compound

To a solution of 1-[1-(6-methoxypyridin-3-yl)-5-

(pyridin-2-yl)-1H-pyrazole-3-carbonyl]-2-[1- (N-tert-
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[Chemical Formula 228] 0 HzNA,-, O N O N'N NN- MeO N [0962] 1)
1-[5-(5-Benzyloxy-2-pyridyl)-1-(6-methoxy-3-
pyridyl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine
1-[5-(5-Benzyloxy-2-pyridyl)-1-(6-methoxy-3-pyridyl)-
1H-pyrazole-3-carbonyl]-4-methylpiperazine (0.995 g, 82%) was obtained as
a solid by the same method as that in Example 5, using

5S¢ -2- (6= y le-3-ca |
D00 ) o Elerenee Example 16 A ety lmiporacne (6,280 gy

1k MR (40CM Hz] m@és)ﬁuﬁeszt(zm m)x 2.42-2652(@Hbam c 386:3i90(2H,
m), 3.95(3H, 5%07413(% m), 5.10(2H, s), 6,75(1H, d, J=8.8H2),
7311 $) 39 9367 1 (FROT) - APS 78R, R 9=8'8, 3 HY) 8 (1H, d,

nggﬂﬂl@@ 8&;\%75(15’3 19;%312 JE7<HZ)8 El M%Hyés“’&l@‘ﬂa 499@@]1’@2)0 f the
1-[5-(5-Hydroxy-2-pyridyl)-1-(6-methoxy-3-pyridyl)
1Fprr@t@ﬂe%©éarbm1yl]Wm@thyRﬁg@m¢hemﬁ@a soldtioeéf pressure, a

1- [5 ridyl .

T R oA RS R865 o
the, abeve dmeatbansh (G0 ml): h0%.palladivriecarbons(56096 wete 110 g} was
added, and the

obtained, and the mixture was partitioned. The organic
layer was dried over anhydrous sodium sulfate. After
separation by filtration, the solvent was evaporated under
reduced pressure, and the title compound (105 mg, 43%) was
obtained.
"H-NMR (400MHz, CDCl3)&: 0.85-1.82(11H, m), 2.32-2.35(1lH
m), 2.58-2.64(1H, m), 3.10(1H, d, J=11.5), 3.96(3H, s),
6.76(1H, dd, J=8.8, 0.7Hz), 7.20-7.23(2H, m), 7.31(1H, s),
7.42(1H, d, J=7.8Hz), 7.61(1H, dd, J=8.8, 2.7Hz), 7.70(1lH
td, J=7.8, 1.9Hz), 8.10(1H, d, J=2.2Hz), 8.48(1H, d,
J=4.9Hz) .
ESI-MSm/z: 419 (M+H)".

[0918]

[Example 126] 1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine

[0919]

[Chemical Formula 214]
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resultant mixture was stirred for 2 hours at room temperature in the presence
of hydrogen. After separating the catalyst by filtration, the solvent was
evaporated under reduced pressure, and 1-[5-(5-hydroxy-2-pyridyl)-1-
(6-methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4- methylpiperazine (895 mg,
guantitative) was obtained as a solid. 1H-NMR(400MHz, CDC13)5: 2.55(3H,
S), 2.75-2.90(4H, m), 3.93(3H, s), 3.93-4.05(2H, m), 4.25-4.40(2H, m),

6.72(1H, $=J=8.8Hz), 6.98(1H, s), 7.13-7.18(2H, m), 7.51(1H, dd, J=6.1,
2.7Hz), é\O? H, d, J=2.7Hz), 8, }L(1H, d, J=2.7Hz). EI-MSm/z: 394(M*).
[0964] 3) oufd T, olution of the above hydroxyl product in N,

L), potassium carbonate (410 mg) and
bromoECZ;T e (250 mg) added at room temperature, and 424 the
resulta t mixjure was stirred for 20 hours. Water and chloroform were added
tojfhg reaction solution, and the mixture was partitioned. The organic layer
was dried over anhydrous magnesium sulfate. After separation by filtration,
a residye eptained by evaporating the solvent under reduced pressure was
purified by silica gel thin layer chromatography (dichloromethane-methanol),
to obtaifh¢he: titlé corypmend (150 Mg 23%) asa sohe. Up-NIMRUGEMEz,

ORGS0 )BT, b & TB(EH. 1, b )
TuHAbky-3-pyridyl) -5- (thiazol-4-yl) -1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 64 and 1-
methylpiperazin-2-one hydrochloride (0.249 g) of Reference
Example 21.
"H-NMR (400MHz, CDCls)&: 3.02(3H, s), 3.46-3.49(2H, m),
3.99(3H, s), 4.04(1H, m), 4.43(2H, m), 4.82(1H, m),
6.82(1H, d, J=8.8Hz), 7.22-7.30(2H, m), 7.59-7.67(1H, m),
8.16-8.19(1H, m), 8.79(1H, d, J=2.0Hz).
EI-MSm/z: 398 (M) .
[0921]
[Example 127] 1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0922]

[Chemical Formula 215]
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s), 7.23(1H, dd, J=8.8, 3.2Hz), 7.39(1H, dd, J=9.3, 0.5Hz), 7.59(1H, dd,
J=8.8, 2.7Hz), 8.09(1H, dd, J=2.7, 0.7Hz), 8.25(1H, d, J=2.4Hz). EI-MSm/z:
451(M"). [0965] [Example 141] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1
methyl-IH-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4, 4- difluoropiperidine
[0966] [Chemical Formula 229] NN ON2F NN F INN MeO N [0967] The
title compound (0.227 g, 68%) was obtained as a 425 solid by the same
method[%@ t in Example 5, using 1-(6-
methoxy-3-pyridazinyl)-5-(1-methyl-IH-pyrazol-4-yl)-1H- pyrazole-3-carboxylic
acid (0.258 g)iofiRefsrepceikanmple3 77and 4% 4-difluorgpiperiditieas a
hydrochloride (0.157 g) of Reference Example 18. 1H-NMR(400MHz
CBC18)57%. 642, T00FH 1) 8O AEHT 81" 3/52(3KF TR, %. 21-4TA(5H ') &~

A3k $) 36,8861 Hy $),- 7181 Hy £h V=9-3H7), 1154 (1H,$)h -68-7.70(1H,
ngérboxylic acid (0.250 g) of Reference Example 64 and N-
methylpiperazine (0.183 mlL).
'"H-NMR (400MHz, CDCls)&: 2.38(3H, s), 2.53-2.58(4H, m),
3.89(2H, m), 3.97(3H, s), 4.14(2H, m), 6.80(1H, dd, J=8.8,
0.5Hz), 7.14(1H, s), 7.25(1H, d, J=2.0Hz), 7.62(1H, dd,
J=8.8, 2.9Hz), 8.17-8.18(1H, m), 8.79(1H, d, J=2.0Hz).
EI-MSm/z: 384 (M').

[0924]

[Example 128] 1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0925]

[Chemical Formula 216]

[0926]

The title compound (0.295 g, 89%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 64 and 4-

methoxypiperidine hydrochloride (0.188 g) of Reference
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7.76(1H, s). EI-MSm/z: 403(M"). [0968] [Test Example 1] Platelet
aggregation suppressing effect Human blood was collected using 3.13%
sodium citrate in a volume 1/10 of the blood volume, as an anticoagulant.
The collected blood was centrifuged at 180g for 10 minutes to separate
platelet rich plasma (PRP) from the blood. After collecting the PRP fraction in
the upper layer, the lower layer was further centrifuged at 16009 for 10
@Qg%éo fractionate platelet poor plasma (PPP) in the upper layer. One pl
of a solution of a compound obtained in the Examples was added to 200 pl
of PRRRand ke mixturelwes: allow@dltostand atrd7,C for3d minutes.,
Subsequently, 2 pl of collagen was added thereto, so as to induce platelet

aggfegatior, THE piRtelet adgregdtion FateWas Tnedstid Bing'PARAL2C
(RPR Enginegtingy, jnc.). By takipg the light transmittanceqf PRPPas the
value indicating 100% 426 aggregation, the aggregation rates at various
conééritidtions of thed édipoundl offthe-Bxampbés: leré -detemirted Fand the
I sQ, gg(%e was c :I%ulﬁﬁc—:-z?. The results are presented in Table 1. [0969]
[Test Exarhpl€ 2] Verification of inhibitory action on cyclooxygenase-1
(E0X13) and cymboexygenase-2 (COX-2) For the measurement of the
inhibitory activity of the compounds obtained in the Examples against COX-1

and COX-227]
[Example 129] 1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl) -1H-pyrazole-3-carbonyl]-2-carbamoylpiperidine

[0928]

[Chemical Formula 217]

[0929]

The title compound (0.255 g, 75%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 64 and
piperidine-2-carboxylic acid amide (0.138 g) of Reference
Example 71.

'H-NMR (400MHz, CDCls)&: 1.53-1.83(5H, m), 2.30-2.40(1H, m),
2.80-3.21(1H, m), 3.98(3H, s), 4.71-4.74(1H, m), 5.36-

5.49(2H, m), 6.38-7.08(1H, m), 6.79-6.83(1H, m), 7.15-
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a COX Inhibitor Screening Assay Kit manufactured by Cayman Chemical
Company (Catalog Nos. 560101 and 560121) was used. Before starting the
measurement, a reaction buffer, heme, arachidonic acid, SnC12, EIA buffer,
a washing buffer, prostaglandin (PG)-screening EIA standard solution, PG-
screening acetylcholinesterase (AchE), a tracer (chromogenic enzyme HRP
conjugate), and PG-screening EIA antiserum were provided. (1) Production
ohPRFEAY,GOX 1y teaction solufn ceniaining g campRynd of fig . 5
Examples (50 M) and COX-1, or a reaction solution” containing a compound
okthe Examples (300 M) and COX-2 was allowed to stand at 37C for 10
minutes, then 10 pl of arachidonic acid was added thereto, and the resultant
niixtufe W&s aflowdt fo'stand at 37C for 2 minutes. After the reaction, 50 pl
of 1 N hyglyeghloric acid was added to the reaction mixture to stop the
reaction, and 100 pl of a SnC12 solution was added thereto. The resultant
mixture [F2pwakcalloived fo sfantbatiiom temperaturdder 5sminutes. [0970]

(2), Quantification of PGF2a by ELISA 50 pl of antiserum (rabbit anti-PGF2a
S SN s BT B R bkt

anti-rabhitolgG. Then, 50 pl of a solution prepared by diluting the reaction
solution for PGF2a production to 2000-folds, and 50 pl of an AchE tracer
were add@¢Setierftiaiy o the Wells, and the plate was kept at room
temperatuiy | or 18 hours. Each well was washed 5 times

\

N / \

N 0

B N~y —
X
MeO™ N
[0932]

The title compound (0.231 g, 74%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 73 and
morpholine (86 uL).

'H-NMR (400MHz, CDCl3)&: 3.73-3.83(6H, m), 4.09-4.12(2H, m),
4.15(3H, s), 7.14-7.16(2H, m), 7.66(1H, m), 7.76(1H, d,
J=9.0Hz), 8.73(1H, d, J=2.0Hz).

EI-MSm/z: 372 (M') .

[0933]

[Example 131] 1-[1-(6-Methoxy-3-pyridazinyl)-5-
(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4-methylpiperazine

[0934]
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with the washing buffer to remove excessive AchE tracer, and then 200 pl of
Ellman reagent was added to each well. The plate was kept in the dark room
for 60 minutes, and then, absorbance at 405 nm was measured. [0971] (3)
Calculation of inhibitory activity of the compound of Examples A standard
curve was produced using a PG-screening EIA standard solution, and the
amount of PGF2a production was determined from the absorbance obtained
as desq@geqn%g\ie.F(;Fggugg)&-}gi?hibition rate at 50 M of the compound of
the Examples, and the COX-2 inhibition rate at 300 M of the compound of
the Exarg were calculated. The results are presented in Table 1.
Addition r the calgplation of inhibition rate, the amount of PGF2a
production obtaffred\usi reaction solution which does not contain the
compoungd_ of t 8 Examples/was regarded as 100%. [0972] [Table 1]
Inhibitory effgct of COX-1 inhibitory COX-2 inhibitory collagen-induced
platelet)actioN at 50 gM action at 300 gM Example aggregation (o inhibition)
(oMﬁIﬁ)ibitioN) IC50() 10.21 -13.3 NT 20.13-1.2 NT 30.22-21.2NT 40.21

-13.3 NT
[0935]

The title compound (0.225 g, 71%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 73 and N-
methylpiperazine (0.110 mL).

'H-NMR (400MHz, CDCls3)&: 2.35(3H, s), 2.46-2.54(4H, m),
3.87(2H, m), 4.06(2H, m), 4.14(3H, s), 7.12(1H, s),
7.15(1H, d, J=9.3Hz), 7.66(1H, d, J=2.0Hz), 7.79(1H, d,
J=9.3Hz), 8.73(1H, m).

EI-MSm/z: 385(M").

[0936]

[Example 132] 1-[1-(6-Methoxy-3-pyridazinyl)-5-
(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4-methoxypiperidine

[0937]

[Chemical Formula 220]
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50.21-359NT 100.1954.1 NT 120.3225.9 NT 14 0.12 39.3 NT 16 0.12
-5.2 NT 18 0.20 -3.0 NT 200.12-17.0 NT 27 0.091 -10.2 NT 31 0.18 -10.5
NT 320.21 -8.4 NT 33 0.097 -9.5 NT 34 0.063 -18.4 NT 38 0.37 1.2 NT
41 0.17 -21.3 NT 73 0.155.915.5 1050.44 -9.6 NT 107 0.43 -3.9 NT 115
0.11-21.2 23.4 118 0.079 -12.7 NT 119 0.16 13.0 NT 121 0.71-0.7 NT
124 0.44 8.3 NT 126 0.36 -6.4 NT 127 0.23-21.2 NT 128 0.10 NT NT 129
0.26 NT[ 6\51—381]31 0.32 NT NT 132 0.19 NT NT 133 0.08 NT NT

The title compound (0.276 g, 83%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 73 and 4-
methoxypiperidine hydrochloride (0.188 g) of Reference
Example 23.

'H-NMR (400MHz, CDCls)&: 1.67-1.95(4H, m), 3.38(3H, s),
3.48-3.58(2H, m), 3.68-3.72(1H, m), 4.07-4.11(1H, m),
4.14(34H, s), 4.22(1H, m), 7.09(1H, s), 7.14(1H, d,
J=9.3Hz), 7.66(1H, d, J=2.0Hz), 7.81(1H, d, J=9.3Hz),
8.73(1H, d, J=2.0Hz).

EI-MSm/z: 400 (M) .

[0939]

[Example 133] 1-[1-(6-Methoxy-3-pyridazinyl)-5-
(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0940]

[Chemical Formula 221]

[0941]
The title compound (0.266 g, 79%) was obtained as a

solid by the same method as that in Example 5, using 1-(6-
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134 0.04 NT NT 136 0.36 NT NT 137 0.08 NT NT 138 0.041 NT NT 139
0.041 NT NT 141 0.19 24.4 NT NT: Not Tested [0973] As is clear from
Table 1, the compound (I) of the 429 invention, a salt thereof, or a solvate of
the compound or the salt has a potent platelet aggregation suppressing
effect, while not exhibiting COX-1 and COX-2 inhibitory effects. 430 CLAIMS
1. A compound represented by Formula (I): [Chemical Formula 1] Arz (1)

ARN DL ¥ whergin. gl r?%%%?”@ - grqup, represented hy farmula (1) -

[Chemical Formula 2] ~N' wherein Y represents CH or a nitrogen atom;
and:Rbxrepresentsda ladwernalky) grouRerf atewee alkoxyo geoup); Are 4, 4-
reJﬁfsggzgf%é¥f%?§gnggg¥%gg????%e (0.156 g) of Reference
Example 18.
'H-NMR (400MHz, CDCls)&: 2.08(4H, m), 3.93(2H, m), 4.15(3H,
s), 4.15(2H, m), 7.15-7.17(2H, m), 7.66-7.67(1H, m),
7.76(1H, d, J=9.3Hz), 8.73(1H, d, J=2.0Hz).
EI-MSm/z: 406 (M") .

[0942]

[Example 134] 1-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-
lH-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]hexahydropyridazine

[0943]

[Chemical Formula 222]

/ \

[0944]

The title compound (0.202 g, 66%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl) -5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.250 g) of Reference Example
61 and hexahydropyridazine hydrochloride (0.159 g) of
Reference Example 20.

'H-NMR (400MHz, CDCls)&: 1.68-1.83(4H, m), 3.03-3.05(2H, m),

3.87(3H, s), 3.87-4.25(2H, m), 3.99(3H, s), 6.80-6.82(1H
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heterocyclic group which may be substituted with 1 to 3 groups selected
from a lower alkyl group which may be substituted, a lower alkynyl group, a
carbamoyl group which may be substituted, a cyano group, an amino group
which may be substituted, a lower alkoxy group which may be substituted,
and a lower alkanoyl group; and X represents a group represented by
Formula (lll): [Chemical Formula 3] -NO (lIl) (wherein the cyclic structure
represenis;ad-de 7rmepmbered alicyclic heterogyclic,group, which may, 431
contain a nitrogen atom or an oxygen atom as the’ constituent atom'in
additiorstozthelmitfrogen atom described in the formula, and which may be
substituted with 1 to 4 groups or atoms selected from a lower alkyl group
which T4y be SubSHitdted, a carbamoy! group which may be substituted, an
amino greglpswhich may be substituted, a hydroxyl group, a lower alkoxy
group, an oxo group, a lower alkanoyl group, a lower alkylsulfonyl group, and
a halogér=atom)se ahdd salt fHereof Mertd suivate of theleompoundor the salt.
2. The compqund according to claim 1, a salt t of, or a solvate of the
AR e Lt WHA A A T & e e A e g
aromaticoheterocyclic group which may be substituted with 1 to 2 groups
selected from a lower alkyl group which may be substituted, a lower alkynyl

group, a‘capParyl GrRUP Whidlt flay be substituted, a cyano
S

[0947]

The title compound (0.208 g, 68%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 73 and
hexahydropyridazine hydrochloride (0.157 g) of Reference
Example 20.

"H-NMR (400MHz, CDCl3)&: 1.70-1.86(4H, m), 3.03-3.08(2H, m),
3.88-4.22(2H, m), 4.15(3H, s), 7.14-7.28(2H, m), 7.67(1lH,
m), 7.78-7.93(1H, m), 8.73(1H, m).
EI-MSm/z: 371 (M").

[0948]

[Example 136] 4-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-

1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-1, 4-oxazepane
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group, an amino group which may be substituted, a lower alkoxy group
which may be substituted, and a lower alkanoyl group. 3. The compound
according to claim 2, a salt thereof, a solvate of the compound or the salt,
wherein the 5- membered nitrogen-containing aromatic heterocyclic group is
a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an
oxazolyl group or a triazolyl group. 432 4. The compound according to claim
2,a salr[ Ehﬂ'g?f, a solvate of the compound or the salt, wherein the 5-
membered nitrogen-containing aromatic heterocyclic group is a
1H-pyrroteyligrauprarbid-pyreat2-yl group, a 1H- pyrrol-3-yl group, a
1H-imiglm\ I-2-yl group, a 1H-imidazol- 4-yl group, a 1H-pyrazol-3-yl group, a
1H-pyxazoli4-yl group, a thiazol-2-yl group, a thiazol-4-yl group, a

thiazol- , al 0X -2-yl group, an oxazol-4-yl group, or a 1H-1, 2,
4-triazol-3-yl group—5-NXhe campound according to claim 1, a salt thereof, or
a solva éHompoquthe salt, wherein Are is a 6-membered
nitrogemining aromatic heterocyclic group which may be substituted
witie 8 to 2 groups selected from a lower alkyl group which may be
substituted, a lower alkynyl group, a carbamoyl group which may be
substitut&d 4 tyano group, an amino group which may be substituted, a
lower alkoxy grqup which may be supstituted, and g lower.alkanqyl. graup. 6.
The compound according to claim 5, a salt thereof, or a solvate of the
cempolrgyortie saltiavherdiodhe 6-that in Example 5, using 1-(6-

methoxy-3-pyridyl)-5-(1l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.250 g) of Reference Example
61 and 1, 4-oxazepane hydrochloride (0.138 g) of Reference
Example 74.
"H-NMR (400MHz, CDCl3)&: 2.00-2.09(2H, m), 3.78-3.92(6H, m),
3.88(3H, s), 3.99(3H, s), 4.06-4.13(2H, m), 6.81(1lH, d,
J=8.8Hz), 6.86-6.87(1H, m), 7.21-7.22(1H, m), 7.28-7.29(1lH,
m), 7.55-7.59(1H, m), 8.20-8.23(1H, m).
EI-MSm/z: 382 (M").

[0951]

[Example 137] 4-[1-(6-Methoxy-3-pyridazinyl)-5-
(thiazol-4-yl)-1H-pyrazole-3-carbonyl]-1, 4-oxazepane

[0952]

[Chemical Formula 225]
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membered nitrogen-containing aromatic heterocyclic group is a pyridyl
group, a pyrimidinyl group, or a pyrazinyl group. 7. The compound according
to claim 5, a salt thereof, 433 or a solvate of the compound or the salt,
wherein the 6- membered nitrogen-containing aromatic heterocyclic group is
a 2-pyridyl group, a 4-pyrimidinyl group, or a 2-pyrazinyl group. 8. The
compound according to any one of claims 1 to 7, a salt thereof, or a solvate
of the c%'ﬁ und or the salt, wherein the Formula (1) is a 5-membered
alicyclic \he{ rocyclic group which may contain a nitrogen as the constituent
atom in adiditi theinitrogen\atom described in the Formula (111), and
which may be gu tHMe§>hhyﬂo4gmmpsormomssdeaedﬁomeﬂower
alkyl grgup>Which may be SubStituted, a carbamoyl group which may be
substituted, &n amino group which may be substituted, a hydroxyl group, a
loWe? alkd\;(y group, an oxo group, a lower alkanoyl group, a lower
alkylsulfonyl group and a halogen atom. 9. The compound according to claim
8, a salt therédf, or a solvate of the compound or the salt, wherein the 5-
membeged alieyelic REIGIAGKEIC @ oupASA PYTOIAIYL GBURUA o5
pyrazolidinyl group. 10. The compound according to any one of claims 1 to
7salsalt theseofy or a(Seivatehokthe3epmpodadionthe-salt( tvhereih-theygrbup
rqramnmdbyanmm(MNsaG-membmggpgydmhewmmwmcgmup

M&ﬁ%ﬁg&ﬁtﬁﬁgaﬁfxylic acid (0. of Referénce

Example 73 and 1, 4-oxazepane hydrochloride (0.136 g) of

Reference Example 74.
'H-NMR (400MHz, CDCl3)&: 2.01-2.11(2H, m), 3.80-3.90(6H, m),
4.04-4.09(2H, m), 4.14(3H, s), 7.13-7.16(2H, m), 7.66-
7.67(1H, m), 7.74-7.79(1H, m), 8.72-8.74(1H, m).
EI-MSm/z: 386 (M) .

[0954]

[Example 138] 1-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyl]hexahydropyridazine

[0955]

[Chemical Formula 226]

[0956]

The title compound (0.202 g, 66%) was obtained as a

solid by the same method as that in Example 5, using 1-(6-
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nitrogen atom or an oxygen atom as the constituent atom in addition to the
nitrogen atom described in the Formula (lll), and which may be substituted
with 1 to 4 groups or atoms selected from a lower alkyl group which may be
substituted, a carbamoyl group which may be substituted, an amino group
which may be substituted, a hydroxyl group, a lower alkoxy group, an 0xo
group, a lower alkanoyl group, a lower alkylsulfonyl group and a halogen
atmy, 11, The compound aceprding 19 claim 10, wherein, the, 6-membered
alicyclic heterocyclic’group is a piperidino “group, a piperazino group, a
hexahydropyridazini 141 #60p g oref nirphokne grauptd.cT vd campound
according to any one of claims 1 to 7, a salt thereof, or a solvate of the
cBMBtAE 6Pt SAIE - Whetéiir R 38 Bogrbtip sélettdlt fionPg Reference
2epethyipyrglidino group, a 2, 5-dimethylpyrrolidino group, a 2-
fluoromethylpyrrolidino group, a 2- trifluoromethylpyrrolidino group, a 2-
hyihr &) e BpIByrrolidifid g foup! a/2-methdkyethyl-53afethylpyerofidinan)
gro 2-C moylpyrrolidi roup, a_3- pyrroliding group, a_3,
3§d %%E?O'p%/ﬁ{%%’lné%gfoé p,ﬁ@%etﬁ&py%%@ﬁ 4 l-él’ g%ﬁ%‘,%agz P; o716
2+fopmytpyyrazgljdin-ls1y greup:a 2-methylsuosylpyrazolidin-1-y groups a
piperidino group, a 3-methoxypiperidino group, a 3- fluoropiperidino group, a
4%methylpiperidino group, a 4 435 methoxypiperidino group, a
4Efgp_rﬁgli[p}e{izdir§9 9'{9#91’)&.4’ 4-difluoropiperidino group, a
2-aminocyclopropylpiperidino group, a 3-oxo-4-methylpiperazino group, a
3-0x0-4[0957]

[Example 139] 4-[1-(6-Methoxy-3-pyridyl)-5-(thiazol-4-
yl)-1H-pyrazole-3-carbonyl]-1, 4-oxazepane
[0958]

[Chemical Formula 227]

()
0

[0959]

The title compound (0.272 g, 85%) was obtained as a
solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridyl)-5-(thiazol-4-yl)-1H-pyrazole-3-
carboxylic acid (0.250 g) of Reference Example 64 and 1, 4-
oxazepane hydrochloride (0.137 g) of Reference Example 74.
"H-NMR (400MHz, CDCl3)&: 2.02-2.10(2H, m), 3.79-3.89(6H, m),

3.97(3H, s), 4.06-4.12(2H, m), 6.79(1H, d, J=8.8Hz), 7.16-
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ethylpiperazino group, a 4-methylpiperazino group, a
hexahydropyridazin-1-yl group, a morpholino group, a 3-
methylmorpholin-4-yl group, and a 1, 4-oxazepan-4-yl group. 13. The
compound according to claim 1, wherein X is a morpholino group, a
4-methoxypiperidino group, a 4- fluoropiperidino group, or a 4,
4-difluoropiperidino group; and R1 is a lower alkyl group. 14.
47[.11(“5iM?,th%y'379>é”7d¥’).'§8(%1'ﬂ1‘,e“£}w;|H7 .58-7.62(1H, m), 8.15-
pyrazol-4-yl)-1H-pyrazole-3-carbonyl[morpholine. 15. A pharmaceutical
cemposition nompisirtg they eampound. according to any one of claims 1 to
14, a salt thereof, or a solvate of the compound or the salt, and a
pﬂﬁﬁﬁ%@@ﬁﬁéal@ﬁgéggﬁébm carrier. 16. A platelet aggregation suppressant
comprisigg e compound according to any one of claims 1 to 14, a salt
thereof, or a solvate of the compound or the salt, and a pharmaceutically
acceptabilaamprer. 190 A prophylacticahdiop theripeutic-agentfoevis¢hémic
diseases, comprising th und accarding to any 436 ope of claims 1 to
A T oTad B ot S e T 16 Sarmsoud 3¢ (o8 Eaf And a
pharmaceuieallyaeeeptable carrier. 18. A medicine comprising the
compound according to any one of claims 1 to 14, a salt thereof, or a solvate
of the d&Mpblind or the salt, as an active ingredient. 19. A platelet
aggregzg@l%%yggﬁesﬁs%&%n@@%'ﬁwg the compound according to any one of

claims 1 to 14, a salt thereof, or a solvate of the compound or the salt, as an

HZN/H\V/O

[0962]

1) 1-[5-(5-Benzyloxy-2-pyridyl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carbonyl]-4-methylpiperazine

1-[5-(5-Benzyloxy-2-pyridyl) -1-(6-methoxy-3-pyridyl) -
lH-pyrazole-3-carbonyl]-4-methylpiperazine (0.995 g, 82%)
was obtained as a solid by the same method as that in
Example 5, using 5-(5-benzyloxy-2-pyridyl)-1-(6-methoxy-3-
pyridyl) -1H-pyrazole-3-carboxylic acid (1.0 g) of Reference
Example 76 and N-methylpiperazine (0.280 g).
'H-NMR (400MHz, CDCls)&: 2.34(3H, s), 2.42-2.52(4H, m),
3.80-3.90(2H, m), 3.95(3H, s), 4.07-4.13(2H, m), 5.10(2H,

s), 6.75(1H, d, J=8.8Hz), 7.03(lH, s), 7.23-7.41(7H, m),
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active ingredient. 20. A prophylactic and/or therapeutic agent for ischemic
diseases, comprising the compound according to any one of claims 1 to 14,
a salt thereof, or a solvate of the compound or the salt, as an active
ingredient. 21. A method of preventing and/or treating ischemic diseases,
comprising administering an effective amount of the compound according to
any one of claims 1 to 14, a salt thereof, or a solvate of the compound or the

salts22qYse o th%‘r compound according 19 any one gt £laims 1 tg 14, g salt
thereof, or' a solvate of the ‘compound or the salt, for the production of
medices743Y .
EI-MSm/z: 484 (M").
[0963]
2) 1-[5-(5-Hydroxy-2-pyridyl)-1-(6-methoxy-3-pyridyl) -
lH-pyrazole-3-carbonyl]-4-methylpiperazine
To a solution of 1-[5-(5-benzyloxy-2-pyridyl)-1-(6-
methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methylpiperazine (0.990 g) of the above in methanol (50 mL),
10% palladium-carbon (50% wet, 1.0 g) was added, and the
resultant mixture was stirred for 2 hours at room
temperature in the presence of hydrogen. After separating
the catalyst by filtration, the solvent was evaporated
under reduced pressure, and 1-[5-(5-hydroxy-2-pyridyl)-1-
(6-methoxy-3-pyridyl)-1H-pyrazole-3-carbonyl]-4-
methylpiperazine (895 mg, quantitative) was obtained as a
solid.
'H-NMR (400MHz, CDCl3)&: 2.55(3H, s), 2.75-2.90(4H, m),
3.93(3H, s), 3.93-4.05(2H, m), 4.25-4.40(2H, m), 6.72(1lH
d, J=8.8Hz), 6.98(1H, s), 7.13-7.18(2H, m), 7.51(1H, dd,
J=6.1, 2.7Hz), 8.07(1H, d, J=2.7Hz), 8.11(1H, d, J=2.7Hz).
EI-MSm/z: 394 (M").
[0964]
3) Title compound
To a solution of the above hydroxyl product in N, N-
dimethylformamide (10 mL), potassium carbonate (410 mg) and

bromoacetamide (250 mg) were added at room temperature, and
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the resultant mixture was stirred for 20 hours. Water and
chloroform were added to the reaction solution, and the
mixture was partitioned. The organic layer was dried over
anhydrous magnesium sulfate. After separation by
filtration, a residue obtained by evaporating the solvent
under reduced pressure was purified by silica gel thin
layer chromatography (dichloromethane-methanol), to obtain
the title compound (150 mg, 23%) as a solid.

'H-NMR (400MHz, CDCls)&: 2.37(3H, s), 2.45-2.60(4H, m),
3.80-3.95(2H, m), 3.95(3H, s), 4.10-4.20(2H, m), 5.74(1lH,
br s), 6.48(1H, br s), 6.76(1H, dd, J=8.8, 0.7Hz), 7.07(1lH,
s), 7.23(1H, dd, J=8.8, 3.2Hz), 7.39(1lH, d4dd, J=9.3, 0.5Hz),
7.59(1H, dd, J=8.8, 2.7Hz), 8.09(1H, dd, J=2.7, 0.7Hz),
8.25(1H, d, J=2.4Hz).

EI-MSm/z: 451 (M").

[0965]

[Example 141] 1-[1-(6-Methoxy-3-pyridazinyl)-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrazole-3-carbonyl]-4, 4-
difluoropiperidine

[0966]

[Chemical Formula 229]

/N\
— 0 N:><F
/
\ B N"N F
N
Me0O™ N
[0967]

The title compound (0.227 g, 68%) was obtained as a
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solid by the same method as that in Example 5, using 1-(6-
methoxy-3-pyridazinyl) -5-(l-methyl-1H-pyrazol-4-yl)-1H-
pyrazole-3-carboxylic acid (0.250 g) of Reference Example
77 and 4, 4-difluoropiperidine hydrochloride (0.157 g) of
Reference Example 18.
"H-NMR (400MHz, CDCl3)&: 2.04-2.10(4H, m), 3.92(3H, s),
3.92(2H, m), 4.11-4.14(2H, m), 4.20(3H, s), 6.88(1H, s),
7.15(1H, d, J=9.3Hz), 7.57(1H, s), 7.68-7.70(1H, m),
7.76(1H, s).
EI-MSm/z: 403 (M').

[0968]

[Test Example 1] Platelet aggregation suppressing
effect

Human blood was collected using 3.13% sodium citrate
in a volume 1/10 of the blood volume, as an anticoagulant.
The collected blood was centrifuged at 180g for 10 minutes
to separate platelet rich plasma (PRP) from the blood.
After collecting the PRP fraction in the upper layer, the
lower layer was further centrifuged at 1600g for 10 minutes
to fractionate platelet poor plasma (PPP) in the upper
layer. One pl of a solution of a compound obtained in the
Examples was added to 200 pl of PRP, and the mixture was
allowed to stand at 37°C for 2 minutes. Subsequently, 2 pl
of collagen was added thereto, so as to induce platelet
aggregation. The platelet aggregation rate was measured
using PAM-12C (SSR Engineering, Inc.). By taking the light

transmittance of PPP as the value indicating 100%
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aggregation, the aggregation rates at various
concentrations of the compound of the Examples were
determined, and the ICsy value was calculated. The results
are presented in Table 1.

[0969]

[Test Example 2] Verification of inhibitory action on
cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2)

For the measurement of the inhibitory activity of the
compounds obtained in the Examples against COX-1 and COX-2,
a COX Inhibitor Screening Assay Kit manufactured by Cayman
Chemical Company (Catalog Nos. 560101 and 560121) was used.

Before starting the measurement, a reaction buffer,
heme, arachidonic acid, SnCl,, EIA buffer, a washing buffer,
prostaglandin (PG)-screening EIA standard solution, PG-
screening acetylcholinesterase (AchE), a tracer
(chromogenic enzyme HRP conjugate), and PG-screening EIA
antiserum were provided.

(1) Production of PGF,a by COX-1

A reaction solution containing a compound of the
Examples (50 uM) and COX-1, or a reaction solution
containing a compound of the Examples (300 puM) and COX-2
was allowed to stand at 37°C for 10 minutes, then 10 pl of
arachidonic acid was added thereto, and the resultant
mixture was allowed to stand at 37°C for 2 minutes. After
the reaction, 50 pl of 1 N hydrochloric acid was added to
the reaction mixture to stop the reaction, and 100 pl of a

SnCl, solution was added thereto. The resultant mixture
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was allowed to stand at room temperature for 5 minutes.

[0970]

(2) Quantification of PGF,a by ELISA

50 pl of antiserum (rabbit anti-PGF,a antibody) was
added to each well of a 96-well plate coated with mouse
anti-rabbit IgG. Then, 50 pl of a solution prepared by
diluting the reaction solution for PGF;a production to
2000-folds, and 50 pl of an AchE tracer were added
sequentially to the wells, and the plate was kept at room
temperature for 18 hours. Each well was washed 5 times
with the washing buffer to remove excessive AchE tracer,
and then 200 pl of Ellman reagent was added to each well.
The plate was kept in the dark room for 60 minutes, and
then, absorbance at 405 nm was measured.

[0971]

(3) Calculation of inhibitory activity of the compound
of Examples

A standard curve was produced using a PG-screening EIA
standard solution, and the amount of PGF,a production was
determined from the absorbance obtained as described above.
The COX-1 inhibition rate at 50 puM of the compound of the
Examples, and the COX-2 inhibition rate at 300 uM of the
compound of the Examples were calculated. The results are
presented in Table 1.

Additionally, for the calculation of inhibition rate,
the amount of PGF,a production obtained using a reaction

solution which does not contain the compound of the
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Examples was regarded as 100%.

[0972]
[Table 1]
Inhibitory effect of COX-1 inhibitory COX-2 inhibitory
Example collagen—inducec.i platelet | action at 50 uM action at 300 uM
aggregation (% inhibition) (% inhibition)
ICso (UM)

1 0.21 -13.3 NT
2 0.13 -1.2 NT
3 0.22 -21.2 NT
4 0.21 -13.3 NT
5 0.21 -35.9 NT
10 0.19 54.1 NT
12 0.32 25.9 NT
14 0.12 39.3 NT
16 0.12 -5.2 NT
18 0.20 -3.0 NT
20 0.12 -17.0 NT
27 0.091 -10.2 NT
31 0.18 -10.5 NT
32 0.21 -8.4 NT
33 0.097 -9.5 NT
34 0.063 -18.4 NT
38 0.37 1.2 NT
41 0.17 -21.3 NT
73 0.15 5.9 15.5
105 0.44 -9.6 NT
107 0.43 -3.9 NT
115 0.11 -21.2 23.4
118 0.079 -12.7 NT
119 0.16 13.0 NT
121 0.71 -0.7 NT
124 0.44 8.3 NT
126 0.36 -6.4 NT
127 0.23 -21.2 NT
128 0.10 NT NT
129 0.26 NT NT
131 0.32 NT NT
132 0.19 NT NT
133 0.08 NT NT
134 0.04 NT NT
136 0.36 NT NT
137 0.08 NT NT
138 0.041 NT NT
139 0.041 NT NT
141 0.19 24.4 NT

NT: Not Tested
[0973]

As is clear from Table 1, the compound (I) of the
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invention, a salt thereof, or a solvate of the compound or
the salt has a potent platelet aggregation suppressing
effect, while not exhibiting COX-1 and COX-2 inhibitory

effects.
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CLAIMS
1. A compound represented by Formula (I):
[Chemical Formula 1]
0

-
m qp

/’NH“ X
Ar, N

wherein Ar; represents a group represented by Formula

(IT) :

[Chemical Formula 2]
7
Y
1 MN/ (II)

(wherein Y represents CH or a nitrogen atom; and R'
represents a lower alkyl group or a lower alkoxy
group) ;

Ar, represents a 5- or 6-membered aromatic
heterocyclic group which may be substituted with 1 to 3
groups selected from a lower alkyl group which may be
substituted, a lower alkynyl group, a carbamoyl group which
may be substituted, a cyano group, an amino group which may
be substituted, a lower alkoxy group which may be
substituted, and a lower alkanoyl group; and

X represents a group represented by Formula (III):

[Chemical Formula 3]

—NQ (1)

(wherein the cyclic structure represents a 4- to 7-

membered alicyclic heterocyclic group which may
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contain a nitrogen atom or an oxygen atom as the
constituent atom in addition to the nitrogen atom
described in the formula, and which may be substituted
with 1 to 4 groups or atoms selected from a lower
alkyl group which may be substituted, a carbamoyl
group which may be substituted, an amino group which
may be substituted, a hydroxyl group, a lower alkoxy
group, an oxo group, a lower alkanoyl group, a lower
alkylsulfonyl group, and a halogen atom), and

a salt thereof, or a solvate of the compound or the

salt.

2. The compound according to claim 1, a salt thereof,
or a solvate of the compound or the salt, wherein Ar; is a
5-membered nitrogen-containing aromatic heterocyclic group
which may be substituted with 1 to 2 groups selected from a
lower alkyl group which may be substituted, a lower alkynyl
group, a carbamoyl group which may be substituted, a cyano
group, an amino group which may be substituted, a lower
alkoxy group which may be substituted, and a lower alkanoyl

group.

3. The compound according to claim 2, a salt thereof,
a solvate of the compound or the salt, wherein the 5-
membered nitrogen-containing aromatic heterocyclic group is
a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a

thiazolyl group, an oxazolyl group or a triazolyl group.
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4. The compound according to claim 2, a salt thereof,
a solvate of the compound or the salt, wherein the 5-
membered nitrogen-containing aromatic heterocyclic group is
a lH-pyrrol-1-yl group, a lH-pyrrol-2-yl group, a 1lH-
pyrrol-3-yl group, a 1lH-imidazol-2-yl group, a lH-imidazol-
4-y1 group, a lH-pyrazol-3-yl group, a lH-pyrazol-4-yl
group, a thiazol-2-yl group, a thiazol-4-yl group, a
thiazol-5-yl group, an oxazol-2-yl group, an oxazol-4-yl

group, or a 1lH-1, 2, 4-triazol-3-yl group.

5. The compound according to claim 1, a salt thereof,
or a solvate of the compound or the salt, wherein Ar; is a
6-membered nitrogen-containing aromatic heterocyclic group
which may be substituted with 1 to 2 groups selected from a
lower alkyl group which may be substituted, a lower alkynyl
group, a carbamoyl group which may be substituted, a cyano
group, an amino group which may be substituted, a lower
alkoxy group which may be substituted, and a lower alkanoyl

group.

6. The compound according to claim 5, a salt thereof,
or a solvate of the compound or the salt, wherein the 6-
membered nitrogen-containing aromatic heterocyclic group is

a pyridyl group, a pyrimidinyl group, or a pyrazinyl group.

7. The compound according to claim 5, a salt thereof,
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or a solvate of the compound or the salt, wherein the 6-
membered nitrogen-containing aromatic heterocyclic group is
a 2-pyridyl group, a 4-pyrimidinyl group, or a 2-pyrazinyl

group.

8. The compound according to any one of claims 1 to
7, a salt thereof, or a solvate of the compound or the salt,
wherein the Formula (III) is a 5-membered alicyclic
heterocyclic group which may contain a nitrogen as the
constituent atom in addition to the nitrogen atom described
in the Formula (III), and which may be substituted with 1
to 4 groups or atoms selected from a lower alkyl group
which may be substituted, a carbamoyl group which may be
substituted, an amino group which may be substituted, a
hydroxyl group, a lower alkoxy group, an OoxXO group, a lower
alkanoyl group, a lower alkylsulfonyl group and a halogen

atom.

9. The compound according to claim 8, a salt thereof,
or a solvate of the compound or the salt, wherein the 5-
membered alicyclic heterocyclic group is a pyrrolidinyl

group or a pyrazolidinyl group.

10. The compound according to any one of claims 1 to
7, a salt thereof, or a solvate of the compound or the salt,
wherein the group represented by Formula (III) is a 6-

membered alicyclic heterocyclic group which may contain a
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nitrogen atom or an oxygen atom as the constituent atom in
addition to the nitrogen atom described in the Formula
(ITI), and which may be substituted with 1 to 4 groups or
atoms selected from a lower alkyl group which may be
substituted, a carbamoyl group which may be substituted, an
amino group which may be substituted, a hydroxyl group, a
lower alkoxy group, an oxo group, a lower alkanoyl group, a

lower alkylsulfonyl group and a halogen atom.

11. The compound according to claim 10, wherein the
6-membered alicyclic heterocyclic group is a piperidino
group, a piperazino group, a hexahydropyridazin-1-yl group,

or a morpholino group.

12. The compound according to any one of claims 1 to
7, a salt thereof, or a solvate of the compound or the salt,
wherein X is a group selected from a 2-methylpyrrolidino
group, a 2, 5-dimethylpyrrolidino group, a 2-
fluoromethylpyrrolidino group, a 2-
trifluoromethylpyrrolidino group, a 2-
hydroxymethylpyrrolidino group, a 2-methoxymethyl-5-
methylpyrrolidino group, a 2-carbamoylpyrrolidino group, a
3-fluoropyrrolidino group, a 3, 3-difluoropyrrolidino group,
a 2-methylpyrazolidin-1-yl group, a 2-formylpyrazolidin-1-
yl group, a 2-methylsulfonylpyrazolidin-1-yl group, a
piperidino group, a 3-methoxypiperidino group, a 3-

fluoropiperidino group, a 4-methylpiperidino group, a 4-
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methoxypiperidino group, a 4-fluoropiperidino group, a 4,
4-difluoropiperidino group, a 2-aminocyclopropylpiperidino
group, a 3-oxo-4-methylpiperazino group, a 3-oxo-4-
ethylpiperazino group, a 4-methylpiperazino group, a
hexahydropyridazin-1-yl group, a morpholino group, a 3-

methylmorpholin-4-yl group, and a 1, 4-oxazepan-4-yl group.

13. The compound according to claim 1, wherein X is a
morpholino group, a 4-methoxypiperidino group, a 4-
fluoropiperidino group, or a 4, 4-difluoropiperidino group;

and R' is a lower alkyl group.

14. 4-[1-(6-Methoxy-3-pyridyl)-5-(l-methyl-1H-

pyrazol-4-yl)-1H-pyrazole-3-carbonyl]morpholine.

15. A pharmaceutical composition comprising the
compound according to any one of claims 1 to 14, a salt
thereof, or a solvate of the compound or the salt, and a

pharmaceutically acceptable carrier.

16. A platelet aggregation suppressant comprising the
compound according to any one of claims 1 to 14, a salt
thereof, or a solvate of the compound or the salt, and a

pharmaceutically acceptable carrier.

17. A prophylactic and/or therapeutic agent for

ischemic diseases, comprising the compound according to any
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one of claims 1 to 14, a salt thereof, or a solvate of the
compound or the salt, and a pharmaceutically acceptable

carrier.

18. A medicine comprising the compound according to
any one of claims 1 to 14, a salt thereof, or a solvate of

the compound or the salt, as an active ingredient.

19. A platelet aggregation suppressant comprising the
compound according to any one of claims 1 to 14, a salt
thereof, or a solvate of the compound or the salt, as an

active ingredient.

20. A prophylactic and/or therapeutic agent for
ischemic diseases, comprising the compound according to any
one of claims 1 to 14, a salt thereof, or a solvate of the

compound or the salt, as an active ingredient.

21. A method of preventing and/or treating ischemic
diseases, comprising administering an effective amount of
the compound according to any one of claims 1 to 14, a salt

thereof, or a solvate of the compound or the salt.

22. Use of the compound according to any one of

claims 1 to 14, a salt thereof, or a solvate of the

compound or the salt, for the production of medicines.
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