Description Pyrazole Derivatives Technical Field [0001] The present
invention relates to pyrazole derivatives having platelet
aggregation-inhibiting activity. [Background Art] 0002] Platelets play an
important role in stopping hemorrhage caused by damage to blood vessels
through aggregation to form thrombi. On the other hand, platelets are known
to aggregate at sites where vascokasendathelium is injured or a blood
vessel is narrowed and to trigger formation of thrombi or emboli. The formed
tHreRfsiOrehBoh tatisB9schemic diseases such as myocardial infarction,
a,E)girha pectPriﬁjfigfgemic cerebrovascular disorder, and peripheral vascular

disease. There ore, platelet aggregation inhibitors are administered for

prevention and treatment of such ischemic diseases. Aspirin, administered at
a low dose, is one such platelet aggregation inhibitor that has been used for
a long tifhe @1e Ihetefictisof aepiriithave bekn derhonstratsteby EEves

(Agtivelgteletlgggqsetg (é‘,ollabog tion) in I\{\ﬁhigh é:ynicaé1 Ctgt It sults obtained by
a minls?eﬁ)ng aspirin {o’2,0007000 pa ients had Deén su%je&éd to

metaarghlysis.(see-Npn-Patent Document 1). Aspirin, however, is known to
cause side effects such as hemorrhage in gastrointestine or like organs,
nahtély2the 1

Platelets play an important role in stopping hemorrhage
caused by damage to blood vessels through aggregation to form
thrombi. On the other hand, platelets are known to aggregate
at sites where vascular endothelium is injured or a blood
vessel 1s narrowed and to trigger formation of thrombi or
emboli. The formed thrombi or emboli cause ischemic diseases
such as myocardial infarction, angina pectoris, ischemic
cerebrovascular disorder, and peripheral vascular disease.
Therefore, platelet aggregation inhibitors are administered
for prevention and treatment of such ischemic diseases.
Aspirin, administered at a low dose, is one such platelet
aggregation inhibitor that has been used for a long time, and
the effects of aspirin have been demonstrated by APT
(Antiplatelet Trialists' Collaboration) in which clinical
test results obtained by administering aspirin to 1,000,000
patients had been subjected to metaanalysis (see Non-Patent
Document 1) .

Aspirin, however, is known to cause side effects such

as hemorrhage in gastrointestine or like organs, namely, the



so-called "aspirin-induced ulcer.” This side effect occurs at a rate of one in
100 patients in dose-independent manner (see Non-Patent Document 2).
0003] Aspirin's inhibitory effect on platelet aggregation is known to be due to
the activity to inhibit the cyclooxygenase activity. Cyclooxygenases include
cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2), and aspirin
specifisally anda braversibly tnhibitis ©QX+1. at arlowsdeseaerestting imccurs
inhibition of platelet aggregation. This inhibition of COX-1 in turn causes an

adpir-iftitRediuleer(see Non-PatetR "D chmetits 3 and 2y S NHstersiaar
antiinflalgém%rgeqlrggg have bteeg known to inhibit COX-2 in a

Cbs)%-ez-seféctlve manner an neXhIEI't antiinflammatory effect. 0004] As

desgubed above, although aspirin is useful as a platelet aggregation

inhibitor, it produces a side effect of gastrointestinal dysfunction attributable

to the CERAL iANiBitdAPABHG® TWhithis & nfgthahisi ot actignregiatelet 1s
aggregatijon inhibjtion. Therefore, there exists a stron mand for a platelet
BEFE0Ech i Sihibling o6 “COXAA B Shoct DO0S] MERrMIE:*

asPyrazele dedyatives:hawings aptithrembeticactivityx therehave beepx-1)
known compound (A) (see Patent Document 1 and Non-Patent Document 5)
anddcempoumdv@)see RatérPDobumentd2p Pirin specifically and

irreversibly inhibits COX-1 at a low dose, resulting in
inhibition of platelet aggregation. This inhibition of COX-1
in turn causes an aspirin-induced ulcer (see Non-Patent
Documents 3 and 4). Nonsteroidal antiinflammatory drugs have
been known to inhibit COX-2 in a COX-2-selective manner and
exhibit antiinflammatory effect.

[0004]

As described above, although aspirin is useful as a
platelet aggregation inhibitor, it produces a side effect of
gastrointestinal dysfunction attributable to the COX-1-
inhibitory action, which is a mechanism of action of platelet
aggregation inhibition. Therefore, there exists a strong
demand for a platelet aggregation inhibitor exhibiting no
COX-1-inhibiting effect.

[0005]

Meanwhile, as pyrazole derivatives having
antithrombotic activity, there have been known compound (A)
(see Patent Document 1 and Non-Patent Document 5) and

compound (B) (see Patent Document 2).



0006] [F1] jg O MeO F CN CHFZ NON N\N F H2NO 2S (A) (B) 0007]
[Patent Document 1] Specification of Japanese Patent No. 2586713 [Patent
Document 2] International Publication WO 97/29774 pamphlet [Non-Patent
Document 1] BMJ, vol. 308, pp. 81-106, 1994 [Non-Patent Document 2]
BMJ, vol. 321, pp. 1183-1187, 2000 [Non-Patent Document 3] Neurology,
vol.d&@h Suppl. 2, pp. S5-S7, 2001 [Non-Patent Document 4] Drugs Today,
vol. 35, pp. 251-265, 1999 [Non-Patent Document 5] Chem. Pharm. Bull.,
vol.l48,Ipp. 987-995, 1997 [Disclosure of the Invention] [Problems to be
Solved by the Invention] [0008] Compound (A), however, exhibits an IC50
valug of 5.3 x 10-6 M against collagen-induced platelet aggregation, and 3
\Z . . e .
eve@ inhibitory activity against \x0X- so value =

[0007]

[Patent Document 1] Specification of Japanese Patent No.
2586713

[Patent Document 2] International Publication WO 97/29774
pamphlet

[Non-Patent Document 1] BMJ, vol. 308, pp. 81-106, 1994

[Non-Patent Document 2] BMJ, vol. 321, pp. 1183-1187, 2000

[Non-Patent Document 3] Neurology, vol. 57, Suppl. 2, pp.
S$5-S7, 2001

[Non-Patent Document 4] Drugs Today, vol. 35, pp. 251-265,
1999

[Non-Patent Document 5] Chem. Pharm. Bull., vol. 45, pp.
987-995, 1997
[Disclosure of the Invention]
[Problems to be Solved by the Invention]

[0008]

Compound (A), however, exhibits an ICsy value of 5.3 x

107® M against collagen-induced platelet aggregation, and



2.4 x 10-' M). The situation is similar to the case of compound (B) . The
platelet aggregation inhibitory activity of compound (B) is not so potent
compared with its inhibitory activity against COX-2. As described above,
inhibition of COX-2 may lead to an antiinflammatory action, and therefore,
inhibition of COX-2 is not necessarily favorable as a platelet aggregation
irhHaitors tir view of the aboveranaeobject of theypresantaowention s foprovide=
a potent |nh|b|tor of platelet aggregation which neither inhibits COX- 1 nor
COX-2 [Meand)fer %vlnglth@alnﬁcﬂﬂem%] S[@m@@)?ﬂ'héoprb%@n?ﬁfﬁ/%n@érs have

performed x sive rese i earch of s chaplat regatl
In%ogﬁounde ES‘I erl“k a.F' Pesc lon 1nﬁ %%ytﬁ 1V1ty

or, and have found thaf pyrazo 56 derivatives represen

followipgptarmulaxh) exhibib strengdaatelet aggregationinhibitory. activityitory
without inhibiting COX-1 or COX-2, to thereby complete the present
iveRtioht Aceerdingly, tRE pfeseffirfeptibrindvites s corpodrid-ion of

r%%rf—sﬁn{ne‘g%foﬂ“‘é'a %[OO%SUF@WT@{%OO AN, [9011;] (e @é%fAé%e,
represents enyl group may have 0’3 %S stituénts, or a
noRrsupstituted-F e-membered aremaliCarily favorable as a
platelet aggregation inhibitor. In view of the above, an
object of the present invention is to provide a potent
inhibitor of platelet aggregation which neither inhibits COX-
1 nor COX-2.

[Means for Solving the Problems]

[0009]

The present inventors have performed extensive research
in search of such a platelet aggregation inhibitor, and have
found that pyrazole derivatives represented by the following
formula (I) exhibit strong platelet aggregation inhibitory
activity without inhibiting COX-1 or COX-2, to thereby
complete the present invention.

Accordingly, the present invention provides a compound

represented by formula (I):

[0010]
[F2]
Ary O
h—Lx (1)
Ny
Ary”
[0011]

(wherein Ar; represents a phenyl group which may have 1 to 3



heterocyclic group; Are represents (i) a non-substituted phenyl group, (i) a
phenyl group which has been substituted by a lower alkyl group having 1 to
3 groups or atoms selected from among a carbamoyl group which may be
substituted, an amino group which may be substituted, a hydroxyl group, a
lower alkoxy group, and a halogen atom, or (iii) a 5- or 6- membered aromatic
heterecyelic-group which has-beens substitded byok (@ Sngrabps<ar atoms tic
selected from among a lower alkyl group which may be substituted, a lower

aﬂ@ﬁ%‘tﬁéabié |a%w%fkaﬁr@y|@aaﬁsg®a?bémowg?@@gwméﬁ HvalF Be

SURIICL G0N0 A9 R BRANNOHOUR WHEITAY DS SUPLIE: Pucea
up,alower aﬁ‘<o§y grgup hic may esu%stltuted an

halpgﬁmam, ana X representssa group represertedday &rnaﬂar&ﬂ).dgﬁécted
-No (11) (wherein the ring structure represents a 4- to 7-membered
hétsrdcyElit groupwhichiraiay Bagednvadditiodo the mtrbgehtateAtishéwn

in formula one het eroato sel d fram among nitro en, oxygen, and
salfar, 2 an%n( )ﬁ? h rgnay e gutg]setltuted QC Zf? roupsy éra &éd

fropyameng.axlpweralkyl gﬁwpawhg:;tb@@y he swbstituted,;an aJskyﬂadea@ 6-
group which may be substituted, a carbamoyl group which may be
substiterted, ar ansing groapsvlicimay berswisstithtee) ahdydreyl group, a
lower alkox roup, an oxo_group, a lower 5 alkano&%rou a Iower
afiistifony groug' and & HaldgaiPston) > 5 LhTt thereot of a <olvafd P fhe™

compound QK€ roup which may be substituted, a lower alkynyl
group, a lower alkanoyl group, a carbamoyl group which may be
substituted, a cyano group, an amino group which may be
substituted, a hydroxyl group, a lower alkoxy group which may
be substituted, and a halogen atom; and X represents a group
represented by formula (II):

[F3]

—NQ (rr)

(wherein the ring structure represents a 4- to 7-membered
heterocyclic group which may have, in addition to the
nitrogen atom shown in formula (II) , one heteroatom selected
from among nitrogen, oxygen, and sulfur, and which may be
substituted by 1 to 4 groups or atoms selected from among a
lower alkyl group which may be substituted, an alkylidene
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



salt. [0012] The present invention also provides a drug containing, as an
active ingredient, the aforementioned compound, a salt thereof, or a solvate
of the compound or the salt; a preventive and/or therapeutic agent for
ischemic diseases, the agent containing, as an active ingredient, the
aforementioned compound, a salt thereof, or a solvate of the compound or
tha raltod platetetaggregatier-inhibiting:agent; comtaining, ascan activegen
ingredient, the aforementioned compound, a salt thereof, or a solvate of the
cORfolund 6r fhe! 'saft @B drif cBmipositiort cOAtaififg tHERaBrémentibhed
cog&pto_und, a salt thereof, or a solvate of the compound or the salt. [0013]
The present invention also provides a method for preventing and/or treating
anfischemic disease, characterized by administering an effective amount of
the aforementioned compound, a salt thereof, or a solvate of the compound
or the SHIE [CUESEThelpréseht ivention al50praviRies usaref frentaining,

aforementioned com oundéa sal E@ere%f or a s%Ivate gf the com%ound or
T e a 5Femﬁp 10one comﬁoPn a salt
Iveé and/or therapeutic agent for ischemic

the saft f6r production of & preven
diseasesc§ [EHfestssef theclnventionk [084Bbund or the salt; a
preventive and/or therapeutic agent for ischemic diseases,
the agent containing, as an active ingredient, the
aforementioned compound, a salt thereof, or a solvate of the
compound or the salt; a platelet aggregation-inhibiting agent
containing, as an active ingredient, the aforementioned
compound, a salt thereof, or a solvate of the compound or the
salt; and a drug composition containing the aforementioned
compound, a salt thereof, or a solvate of the compound or the
salt.

[0013]

The present invention also provides a method for
preventing and/or treating an ischemic disease, characterized
by administering an effective amount of the aforementioned
compound, a salt thereof, or a solvate of the compound or the
salt.

[0014]

The present invention also provides use of the
aforementioned compound, a salt thereof, or a solvate of the
compound or the salt for production of a preventive and/or

therapeutic agent for ischemic diseases.



The compound (1) of the present invention, a salt of the compound, and a
solvate of the compound or the salt potently inhibit platelet aggregation, and
accordingly, also inhibit thrombogenesis without inhibiting COX-1 or COX-2.
Therefore, they are useful in prevention and/or treatment of ischemic
diseases caused by thrombus or embolus such as myocardial infarction,
angineepectosis (cheomastakleaangina, unstable angina, etc.), ischemic
cerebrovascular disorder (transient ischemic attack (TIA), cerebral infarction,
etd.§ 0 petipheral vascular disease, embolism after replacement with an

artiicial yessel, {frombotls miolism after corgnary, rlery intervention
(coronary artery Bypass grafting ( ABgf, percutaneous translumina
cereharyrangioplasin (PIC A Stente placement: eitg pudiabetic retinepathy and
nephropathy, and embolism after replacement with an artificial heart valve,
andteetdigo Useillih préeention apemsicweathvent el throptsusiand embeluge

asspeiated With vasoylaroperation, blood giacoparaal eirpuistion, ang the
like. oreover, the gompounds J(I ot the present invén ion, salfs thereo -

andsalvates ofithe compounds or the sgits aee tisefulfor amelio@ingent of
ischemic conditions such as ulcer, pain, and chill, which accompany chronic

afteriostlerosis hliteransa UBest Modé fom@arrying Oue the tnviartiond 0016]

Formula Sﬁ V\{Li” ne%d betd,escribed. 70017 tArI repr?s}?nts a subtsti]glited or .
n%ﬁgscu%rsiﬁtedléheaﬁfﬁ ion, anglna pe oris cnronic sta € angina,

unstable angina, etc.), ischemic cerebrovascular disorder
(transient ischemic attack (TIA), cerebral infarction, etc.),
peripheral vascular disease, embolism after replacement with
an artificial vessel, thrombotic embolism after coronary
artery intervention (coronary artery bypass grafting (CABG),
percutaneous transluminal coronary angioplasty (PTCA), stent
placement, etc.), diabetic retinopathy and nephropathy, and
embolism after replacement with an artificial heart wvalve,
and are also useful in prevention and/or treatment of
thrombus and embolus associated with vascular operation,
blood extracorporeal circulation, and the like. Moreover,
the compounds (I) of the present invention, salts thereof,
and solvates of the compounds or the salts are useful for
ameliorating ischemic conditions such as ulcer, pain, and
chill, which accompany chronic arteriosclerosis obliterans.
[Best Mode for Carrying Out the Invention]

[0016]

Formula (I) will next be described.



group or a non-substituted 5- or 6-membered aromatic heterocyclic group.
[0018] Examples of the substituent(s) of the phenyl group include lower
alkyl, cyano, amino which may be substituted by one alkyl group or two
lower alkyl groups which are identical to or different from each other,
hydroxyl, lower alkoxy, and halogen atom. The phenyl group may have one
substitient or 2 or 3 substituents which are identical to or different from one
another. Preferably, the phenyl group has one substituent, and the
substituBht I6CRESHRThE Rpositivhl T00E9] TheloWwe? A&/ Hrols fefisty A

ingar, prapched.or. ayplic Gh:e6 Akl group. shecific examples include
n?etﬁyﬁ etﬂyﬁ n-propyl, isopropyl, n- uty[‘,E isobutyl, tert-butyl, n- pentyl,

isepentyc nhexyl seyalgpropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, and cyclopentylmethyl. Of these, methyl, ethyl, and
n-pripys re preferred, and methyl is particularly preferred. 0020] The amino

group which may be supstituted by.one alkyl group or two lower alkyl groups
iich At T R3] T o MBIt e s ot 0 Hon B phtutes

amiBQ LEEOURQE N AMIND, gropphwhichrhas beensubstituted by.the ahoves vy
lower alkyl group(s). Specific examples include 8 methylamino, ethylamino,

nopropylarainog dirmettptaniiivo L disthykabiing, andud-methidN-etieylanmg.ical

to or different from each other, hydroxyl, lower alkoxy, and

halogen atom. The phenyl group may have one substituent or 2

or 3 substituents which are identical to or different from

one another. Preferably, the phenyl group has one

substituent, and the substituent locates at the p-position.
[0019]

The lower alkyl group refers to a linear, branched, or
cyclic Cl1-C6 alkyl group. Specific examples include methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-
pentyl, isopentyl, n-hexyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, and
cyclopentylmethyl. Of these, methyl, ethyl, and n-propyl are
preferred, and methyl is particularly preferred.

[0020]

The amino group which may be substituted by one alkyl
group or two lower alkyl groups which are identical to or
different from each other refers to a non-substituted amino
group or an amino group which has been substituted by the

above lower alkyl group(s). Specific examples include



[0021] The lower alkoxy group refers to an alkoxy group having the above
lower alkyl group in its structure. Specific examples include methoxy, ethoxy,
Nn-propoxy, isopropoxy, n- butoxy, isobutoxy, tert-butoxy, n-pentoxy, and
cyclopentyloxy. Of these, methoxy and ethoxy are preferred, and methoxy is
particularly preferred. 0022] Examples of the halogen atom include fluorine,
chioring] abromines andledine Ofthesepiluarnie @ndiciierne arei preferred,
and fluorine is particularly preferred. 0023] When Arl is a phenyl group, Arl is
pfefe Faply HoH Sultituteorst 1has oNe Substiftieritat the p-position thereof.
00 (glégf(?mples of the 5- or 6-membered aromatic heterocyclic group
include pyrrolyl, pyrazolyl, imidazolyl, triazolyl, pyridyl, pyridazinyl,

pyrimidinyk pysazinyhk fukyk thignyhe oxazelys, isexazolyh anethiazoly. &fving
these, preferred are pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl,

tHiaZolyh PiRidyPrsyricRZi, pytmidingl, Bhel pyraziyirand pasicufady
pé%fgrggefeagei%f{%'é!é %?@'}ﬁb imidazolyl, trﬁ“—azroé\étbgg”d}"éé’ fidazinyl,
pyrimidinyl, and™ pyrazinyl. StilFrhore préfetred Sre thia dlyl, p |dyF,
pyddazipyl, anchpydidinyl 8:0025]- NextrApzwilbhe desesibede 1 opentyloxy.
Of these, methoxy and ethoxy are preferred, and methoxy is
particularly preferred.

[0022]

Examples of the halogen atom include fluorine, chlorine,
bromine, and iodine. Of these, fluorine and chlorine are
preferred, and fluorine is particularly preferred.

[0023]

When Ar; is a phenyl group, Ar; is preferably non-

substituted or has one substituent at the p-position thereof.
[0024]

Examples of the 5- or 6-membered aromatic heterocyclic
group include pyrrolyl, pyrazolyl, imidazolyl, triazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, furyl, thienyl,
oxazolyl, isoxazolyl, and thiazolyl. Of these, preferred are
pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl,
thiazolyl, pyridyl, pyridazinyl, pyrimidinyl, and pyrazinyl,
and particularly preferred are pyrrolyl, pyrazolyl,
imidazolyl, thiazolyl, pyridyl, pyridazinyl, pyrimidinyl, and
pyrazinyl. Still more preferred are thiazolyl, pyridyl,

pyridazinyl, and pyrimidinyl.



0026] When Ar2 is a phenyl group, Ar2 may be non-substituted or
substituted by a lower alkyl group which may have a substituent. The lower
alkyl group which may have a substituent refers to a lower alkyl group which
has been substituted one group (or atom) or 2 or 3 groups (or atoms) which
are identical to or different from one another, the group(s) or atom(s) being
selexted from among the following 1) to 5) . Examples of the lower alkyl
group are the same as those mentioned above for a substituent of the Arl.
[0027] Ypearbaroyl gtdupsvhieR faay®e-substituted by one lower alkyl
gr%B?@tWO lower alkyl groups which are identical to or different from each
other: The carbamoyl refers to a non- substituted carbamoyl group or a

carbamaylgronp, whichhhas cbgen subsituted bynenerf thedowepatkyt uted
groups or two of the lower alkyl groups, the two groups being identical to or

differeAPfroit 6aeH diller Spetific ex&mbples Mdtudé irletiAtarbarfioy,
ethylcarbamoyl, dimethylcarbamoyl, and N- methyl-N-ethylcarbamoyl. Of
L e o ta A byl AT e Ry earbamoy
are preferred, {0028) 23 Ampino grakp-which,may-he substittited by onen
substituent or two substituents which are identical to or different from each
othdrs the stbstiteenat(S) Peing( selettad fropy amony 20dower alkisrlonerns)
alkanoyl, and Ig(y;/er alkgllsugongl: T €. amino grou refersto a

nv(%n_lscu Setlilf&tel errﬁFnlOCgrOUpOO Jén erent m one another, the
group (s) or atom(s) being selected from among the following
1) to 5). Examples of the lower alkyl group are the same as
those mentioned above for a substituent of the Ar;.

[0027]
1) Carbamoyl group which may be substituted by one lower
alkyl group or two lower alkyl groups which are identical to
or different from each other: The carbamoyl refers to a non-
substituted carbamoyl group or a carbamoyl group which has
been substituted by one of the lower alkyl groups or two of
the lower alkyl groups, the two groups being identical to or
different from each other. Specific examples include
methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl, and N-
methyl-N-ethylcarbamoyl. Of these, non-substituted carbamoyl,
methylcarbamoyl, and dimethylcarbamoyl are preferred.

[0028]
2) Amino group which may be substituted by one substituent or

two substituents which are identical to or different from

each other, the substituent(s) being selected from among

10



amino group which has been substituted by one substituent or two
substituents which are identical to or different from each other, the
substituent(s) being selected from lower alkyl, lower alkanoyl, and lower
alkylsulfonyl. The lower alkyl group is the same as that described above. The
lower alkanoyl group refers to a C1-C6 linear or branched alkanoyl group.

Speciic exampleslinctidesforand,y aceiy dnJpsepionyl, ky-beityrybad:  The
isobutyryl. The lower alkylsulfonyl group is a sulfonyl group which has been
saBsfiated pyrheabove lbvet IRV grobipt 1Spedfic 8xahles indudés an
methylsulfonyl, ethylsulfon ropylsulfonyl |s Isulfonyl
nabué%u%n)xfﬁ |so%u%ylg %’o QtertSyB%tyttIsutl ony ‘Vé)g?wtﬁsu Ltuent or
I&Qﬁlﬁﬂi}dﬁ@HQIﬁ)tJeﬁy@OpfﬂQy{SuE@)&déﬁd l@molaaxsdsulﬁamﬂeé@ﬁ@rcﬁ@gly,
the amino group which has been substituted by one substituent or two
sabstitueRts which are ideticar &5 tor=diffeFerdranlesirother othel over

su en beln elect dfromt roup isting of lower alkyl, lower
9 ty &cf' ower aﬁyl%ﬂ bnyflnc e met g%ﬁ?mngg er%r\{glammo

n-prODy@mmp@Mr@w@mI@@agyclgarma@m@, Asbutylaminoscribed
isobutylamino, cyclopentylmethylamino, dimethylamino, diethylamino,

dichprepylamino, di-n- butylamino, N-methyl-N-ethylamino,

N-ethyl-N-n-propylamino, 11 N meth I-N-cyclo entylmethyla
formylarﬂfno%ac:%ylam{:}ﬁ%noﬁ/ propiony amlnoﬁ metRylN acggtgl%l%% or

hb%ﬁﬁ@ﬁ$d alkanoyl group. Specific examples include formyl,
acetyl, n-propionyl, n-butyryl, and isobutyryl.

The lower alkylsulfonyl group is a sulfonyl group which
has been substituted by the above lower alkyl group.
Specific examples includes methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,
isobutylsulfonyl, tert-butylsulfonyl, n-pentylsulfonyl,
isopentylsulfonyl, cyclopropylsulfonyl, and
cyclohexylsulfonyl.

Accordingly, the amino group which has been substituted
by one substituent or two substituents which are identical to
or different from each other, the substituent(s) being
selected from the group consisting of lower alkyl, lower
alkanoyl, and lower alkylsulfonyl include methylamino,
ethylamino, n-propylamino, isopropylamino, cyclopropylamino,
n-butylamino, isobutylamino, cyclopentylmethylamino,
dimethylamino, diethylamino, di-n-propylamino, di-n-

butylamino, N-methyl-N-ethylamino, N-ethyl-N-n-propylamino,

11



acetylamino, methylsulfonylamino, ethylsulfonylamino,

isopropylsulfonylamino, n-butylsulfonylamino, cyclopropylsulfonylamino,
cyclobutanesulfonylamino, N-methyl- N-methylsulfonylamino, and
N-ethyl-N-methylsulfonylamino. [0029] 3) Hydroxyl group [0030] 4) Lower
alkoxy group: The lower alkoxy group is the same as that described above in
relatien Hg 1the supstituent ©f Ak t hel amialkpXxy gragp containing-theyabeveo,
lower alkyl group in its structure. Specific examples include methoxy, ethoxy,
NOprOPORY CRRBHrEPORY, NLbUEAY 1SObRERY, Y- Pehtexy, Nt yedpentyloxy.
Of these, methoxy and ethoxy. are preferred, and methoxy is particularly
RS TO00) B Hetonan s Ceaesies e Hagan B hclude,
singitgrriothose desciibediabgve, fuoripes ehtoring, bromine, and iodine. Of
these, fluorine and chlorine are preferred, and fluorine is particularly
pfefetrdel AP UM RA RIS ] phenyl giour Tepredentafive examplesdfhy 1 -
the substituent on the phenyl group include carbamaoylmethyl, .
ROyl oy et Dam T Rt gq amino-

ethyloadbamoylmethyl, carbamoylethyl, methylcarbamoylethyl,
dimethylcarbamoylethyl, aminomethyl, methylaminomethyl, 12
dimethydamindmetgdrethylaminomethyl, diethylaminomethyl, N-
me[tggg-lo\l]-ethylaminomethyl, aminoethyl, methylaminoethyl,

4) Lower alkoxy group: The lower alkoxy group is the same as
that described above in relation to the substituent of Ar;;
i.e., an alkoxy group containing the above lower alkyl group
in its structure. Specific examples include methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, n-pentoxy, and
cyclopentyloxy. Of these, methoxy and ethoxy are preferred,
and methoxy is particularly preferred.

[0031]
5) Halogen atom: Examples of the halogen atom include,
similar to those described above, fluorine, chlorine, bromine,
and iodine. Of these, fluorine and chlorine are preferred,
and fluorine is particularly preferred.

[0032]

When Ar, is a phenyl group, representative examples of
the substituent on the phenyl group include carbamoylmethyl,
methylcarbamoylmethyl, dimethylcarbamoylmethyl, N-methyl-N-
ethylcarbamoylmethyl, carbamoylethyl, methylcarbamoylethyl,

dimethylcarbamoylethyl, aminomethyl, methylaminomethyl,

12



dimethylaminoethyl, formylaminomethyl, acetylaminomethyl,
formylaminoethyl, acetylaminoethyl, N-methyl-N- acetylaminomethyl,
N-ethyl-N-acetylaminomethyl, methylsulfonylaminomethyl,
ethylsulfonylaminomethyl, isopropylsulfonylaminomethyl,
n-butylsulfonylaminomethyl, cyclopropylsulfonylaminomethyl,

cyclobutanesulfonytaminometiyl; INqmethyd-NryDethylsulfondaminemetiyl, N-
N-ethyl-N- methylsulfonylaminomethyl, hydroxymethyl, hydroxyethyl,

hyafoxypropionyy, BtHexgmiéthyl, methoxgethish, effpklinathyh csthoxyethyl,
fIﬁororggtwgmqiﬂuort%m?thy%, and trifluoromg}lh s [0033l When Ar2 icsha 1,

1 3
phenylgroup, Ar2 is preferably Hon- substituted ér substittited only at the

pRasitoamitb sespect todbepyazale-ting by anynet the aiove substituents.
0034] When Ar2 is a 5- or 6-membered aromatic heterocyclic group, the
areIRatié Heteeyele rodp & subsiitute by orie! #itdap for ‘atom or 2 or 3

groups or atoms which are identjcal tq or different from one another, the
O g e Shttac ok i it 8 0 s cmse.
thes 5p 0k Symemberesharematic heterocyclic ring is preferably: adnarhy1,
6-membered nitrogen-containing aromatic heterocyclic group. Examples of
they pitrogerred Ataidingvarenaticne3 heterocyclic group include pyrrolyl,

pyrazolyl, imidazolyl,, triazolyl xazaly). thiazolyl, pyrigyl, pyridazinyl
methylsulfonylaminomethyl, N-ethyl-N-
methylsulfonylaminomethyl, hydroxymethyl, hydroxyethyl,
hydroxypropionyl, methoxymethyl, methoxyethyl, ethoxymethyl,
ethoxyethyl, fluoromethyl, difluoromethyl, and
trifluoromethyl.

[0033]

When Ar, is a phenyl group, Ar, is preferably non-
substituted or substituted only at the p-position with
respect to the pyrazole ring by any of the above substituents.

[0034]

When Ar, is a 5- or 6-membered aromatic heterocyclic
group, the aromatic heterocyclic group is substituted by one
group or atom or 2 or 3 groups or atoms which are identical
to or different from one another, the group(s) or atom(s)
being selected from the following (a) to (i). In this case,
the 5- or 6-membered aromatic heterocyclic ring is preferably
a 5- or 6-membered nitrogen-containing aromatic heterocyclic

group. Examples of the nitrogen-containing aromatic
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pyrimidinyl, pyrazinyl, furyl, thienyl, and isoxazolyl. Of these, preferred are
pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, thiazolyl, pyridyl, pyridazinyl,
pyrimidinyl, and pyrazinyl, particularly preferred are pyrrolyl, pyrazolyl,
imidazolyl, thiazolyl, pyridyl, pyridazinyl, pyrimidinyl, and pyrazinyl. [0035]

(a) Lower alkyl group: Examples of the lower alkyl group include those as

deserhed above. Ofdhese nmethy, ethyto and,nsprepydreipreferted,zand 1,
methyl is particularly preferred. The lower alkyl group may be substituted by

14613 Zgréizﬁbs ot et msydeleEletPiEmY amonyr1yiols) BEsvE ke the case
Where Ar phen ro tha IS sybstjtuted b a Io er. alk upas ,
describe 81 3agﬁ ’(B% Lov%er ynic/ﬁgreo \%V\}esroé\{ﬁyn% group |s
a@%&@ Imebmhe&b qr;e]yﬁbwikyry&gaam.y&pe@m@@(@@J@Ies include
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, and

ZtGéﬁ’t?ﬁbe thesé Cethynyt N-propyiiyl, Bna2iptepyayldteprefdrred, with
ore_ eferred q37 é Lower alkanoyl group: J The lower

aﬁ%noy IS ff?}é dame a§> Yistéd ad d stibstituent of Afl W %/en Ari’ps a phenyl
OFQuR- A4, 14 these-aaetyl amahmam«ml argipreferved, with agetyl being
particularly preferred.

pyridazinyl, pyrimidinyl, and pyrazinyl.

[0035]

(a) Lower alkyl group: Examples of the lower alkyl group
include those as described above. Of these, methyl, ethyl,
and n-propyl are preferred, and methyl is particularly
preferred.

The lower alkyl group may be substituted by 1 to 3
groups or atoms selected from among 1) to 5) above, like the
case where Ar, is a phenyl group that is substituted by a
lower alkyl group as described above.

[0036]

(b) Lower alkynyl group: The lower alkynyl group is a C2-C6
linear, branched, or cyclic alkynyl group. Specific examples
include ethynyl, l-propynyl, 2-propynyl, l-butynyl, 2-butynyl,
l-pentynyl, and 2-pentynyl. Of these, ethynyl, l-propynyl,
and 2-propynyl are preferred, with ethynyl being more
preferred.

[0037]

(c) Lower alkanoyl group: The lower alkanoyl is the same as

listed as a substituent of Ar; when Ar; is a phenyl group. Of
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[0038] (d) Carbamoyl group which may be substituted by 1 or 2 lower alkyl
groups: The carbamoyl group is the same as listed 1) above as a substituent
of the lower alkyl group when Ar2 is a phenyl group. Of these,
non-substituted carbamoyl, methylcarbamoyl, and ethylcarbamoyl are
preferred, with non- substituted carbamoyl being particularly preferred. [0039]

(e)heyano greup 1[0040] (H A graumwhich arayrbe substittied dycgne
substituent or two substituents which are identical to or different from each
oftfer thé 3ubstituent(sY beliff Séfeeted from among lower alkyl, lower

al é and lower alkylsulfonyl: The amino group is the same as listed 2)
above as a substituent of the lower alkyl group when Ar2 is a phenyl group.
Of atheserpanosubsiituias amine, dimetbylagine: andwdiathyjaming: are1ower
preferred, with non-substituted amino and dimethylamino being particularly

preferredd TO0LE: (g}Fhl@/d@é%%agfr@mb fossy] (hy Loer sRexy: §roupiviich)

be substitute lower alk group oft wer alkoxy group which
magobe Stibstitute gdS |st léeéle{:mg%lasggésgr é/olasasu sti {96 nt 15%0f °

Ak by 1ansalikoxy graup:haviag th@ﬂowlezs@ilﬁyd@ieup¢aﬁ&ﬁgy@t,ure- Specific
examples include methoxy, ethoxy, n-
methylcarbamoyl, and ethylcarbamoyl are preferred, with non-
substituted carbamoyl being particularly preferred.
[0039]
(e) Cyano group
[0040]
(f) Amino group which may be substituted by one substituent
or two substituents which are identical to or different from
each other, the substituent(s) being selected from among
lower alkyl, lower alkanoyl, and lower alkylsulfonyl: The
amino group is the same as listed 2) above as a substituent
of the lower alkyl group when Ar, is a phenyl group. Of
these, non-substituted amino, dimethylamino, and diethylamino
are preferred, with non-substituted amino and dimethylamino
being particularly preferred.
[0041]
(g) Hydroxyl group
[0042]
(h) Lower alkoxy group which may be substituted: The lower
alkoxy group of the lower alkoxy group which may be

substituted is the same as described above as a substituent
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propoxy, isopropoxy, n-butoxy, isobutoxy, n-pentoxy, and cyclopentyloxy. Of
these, methoxy and ethoxy are preferred, with methoxy being particularly
preferred. The lower alkoxy group may be substituted by 1 to 3 groups or
atoms selected from among the above 1) to 5), like the case where Ar2 is a
phenyl group that is substituted by a lower alkyl group as described above.
[QG43]r (i) Halegenatoat kxxampleswef the-halegenatoswivcludethoserase in
described above. Of these, chlorine and fluorine are preferred, with fluorine
bélrty partittiarifprefé?fsth 0044 SPRERiE exXEmplé’ FFRAFCHRIcH S’ e 5Y or -

6- mgmbered nltro en- contalnlti‘% heterocycl rou WhICBerH %}"“’ea% g
stibstituent inclade n?etm[pyrr arfbamoy yrro)f ’

dweibﬂ@rbﬁmwpyrr@ﬂl,tﬁxéampwaﬂmbzbydawrwmixky meth@opyerohdd,
fluoropyrrolyl, chloropyrrolyl, aminopyrrolyl, methylaminopyrrolyl,

diraéthyTairopy risiy chyrdrokymetaylpyriohd famissmethylpyrrolyl,
methyla{n|noT1eth3£/ng/drL Cxillxd|metkglam|n%methlyrpsyrrqcxt oiﬁ/lgyrazoﬁyl
yl%aob

carbamoy pyrazoﬁyl mofooyrazosly cyanopyraz

hydeaxypysazalybnpethaxmycazaelybfluarepyrazelyl sehloropyrazelyt) , 1ixe
aminopyrazolyl, methylaminopyrazolyl, dimethylaminopyrazolyl,
hidroxsasethylmrazeélyl, amirometiyipyrazoly, that is substituted by a

nlethglam dP ”]I th¥ é)}}éoazolyl dlmetg gmlrgomethylpyrazolyl
methy imitazotyl Earbamyfimidazony.

[0043]

(i) Halogen atom: Examples of the halogen atom include those
as described above. O0Of these, chlorine and fluorine are
preferred, with fluorine being particularly preferred.

[0044]

Specific examples of Ar, which is a 5- or 6-membered
nitrogen-containing heterocyclic group which may have a
substituent include methylpyrrolyl, carbamoylpyrrolyl,
dimethylcarbamoylpyrrolyl, cyanopyrrolyl, hydroxypyrrolyl,
methoxypyrrolyl, fluoropyrrolyl, chloropyrrolyl,
aminopyrrolyl, methylaminopyrrolyl, dimethylaminopyrrolyl,
hydroxymethylpyrrolyl, aminomethylpyrrolyl,
methylaminomethylpyrrolyl, dimethylaminomethylpyrrolyl,
methylpyrazolyl, carbamoylpyrazolyl,
dimethylcarbamoylpyrazolyl, cyanopyrazolyl, hydroxypyrazolyl,
methoxypyrazolyl, fluoropyrazolyl, chloropyrazolyl,
aminopyrazolyl, methylaminopyrazolyl, dimethylaminopyrazolyl,

hydroxymethylpyrazolyl, aminomethylpyrazolyl,
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dimethylcarbamoylimidazolyl, cyanoimidazolyl, hydroxyimidazolyl,
methoxyimidazolyl, fluoroimidazolyl, chloroimidazolyl, aminoimidazolyl,
methylaminoimidazolyl, dimethylaminoimidazolyl, hydroxymethylimidazolyl,
aminomethylimidazolyl, methylaminomethylimidazolyl,
dimethylaminomethylimidazolyl, methyltriazolyl, carbamoyltriazolyl,

dimaethylcarbameydttiazoi 2 cyanotriazohys hydeoxyitdazalyly methoxytriazolyl,
fluorotriazolyl, chlorotriazolyl, aminotriazolyl, methylaminotriazolyl,
dﬁ?ﬁéw}émﬁﬁﬁﬁaémlyr RydRASYEthYAGZOYE ‘aminomethyltriazolyl,

ID Itr@zol I dlrcr; q Iamln%rgler%q glzaoz %}( methylpyridyl,
car amo pyrldyla dQ et carzb r‘?{oylpyV . cyanopyridyl, hydroxypyridyl,
nnyb@&xgwmiﬂaﬁwqwmwnﬂyhh@mQﬂmmﬂaaﬁi@nunqawubédmldazolyl,
methylaminopyridyl, dimethylaminopyridyl, hydroxymethylpyridyl,
aﬁhh@ﬁﬁﬁmﬂ§9ﬁéyw%neww%ﬂﬁ#mm@ﬂﬁyk@#mypeHhﬁéﬂﬂ*ﬂﬁﬁwﬁﬁéﬂﬂApyﬂdyL
flyoro rid etho ridyl t yI rid cetylpyridyl,
cgr aggéyng{ %%%éﬁé‘ﬁor I%n%i{az o @gqba%%éy% y?| %2Ihy|

dimethylearhamoylpyridazinyl, n@/@rﬁ%@a@wdmmﬁ@ww@d@mnyl
methoxypyridazinyl, fluoropyridazinyl, chloropyridazinyl, aminopyridazinyl,
nﬂﬁhyﬁ#ﬂh@@yﬁdaﬁwwwkﬁmﬁﬁhﬂahﬁﬁ@pvﬁééﬁhykiazolyl,

yrld mlnome

rldaZ|
mea[ﬁ I;/n?ﬁﬁo%/n]%tﬁyfbyﬁd32|ny <in {thy F% Minom Z?l%jlézfnyl
methypyrmidinyl,icarRamaoydpyrimidinyly 1, methoxytrlazolyl,

fluorotriazolyl, chlorotriazolyl, aminotriazolyl,
methylaminotriazolyl, dimethylaminotriazolyl,
hydroxymethyltriazolyl, aminomethyltriazolyl,
methylaminomethyltriazolyl, dimethylaminomethyltriazoryl,
methylpyridyl, carbamoylpyridyl, dimethylcarbamoylpyridyl,
cyanopyridyl, hydroxypyridyl, methoxypyridyl, fluoropyridyl,
chloropyridyl, aminopyridyl, methylaminopyridyl,
dimethylaminopyridyl, hydroxymethylpyridyl,
aminomethylpyridyl, methylaminomethylpyridyl,
dimethylaminomethylpyridyl, fluoromethylpyridyl,
methoxymethylpyridyl, ethynylpyridyl, acetylpyridyl,
carbamoylmethoxypyridyl, methylpyridazinyl,
carbamoylpyridazinyl, dimethylcarbamoylpyridazinyl,
cyanopyridazinyl, hydroxypyridazinyl, methoxypyridazinyl,
fluoropyridazinyl, chloropyridazinyl, aminopyridazinyl,
methylaminopyridazinyl, dimethylaminopyridazinyl,

hydroxymethylpyridazinyl, aminomethylpyridazinyl,
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dimethylcarbamoylpyrimidinyl, cyanopyrimidinyl, hydroxypyrimidinyl,
methoxypyrimidinyl, fluoropyrimidinyl, chloropyrimidinyl, aminopyrimidinyl,
methylaminopyrimidinyl, dimethylaminopyrimidinyl,

hydroxymethylpyrimidinyl, aminomethylpyrimidinyl,
methylaminomethylpyrimidinyl, dimethylaminomethylpyrimidinyl,
metbyipyrazinghcearpapyovipyraziyl, dimethtylcarbamoyteyazinyridazinyl,

cyanopyrazinyl, hydroxypyrazinyl, methoxypyrazinyl, fluoropyrazinyl,
cﬁl%‘?épfﬂf@iﬂﬁﬂl§ﬁﬁﬁépyr%%ﬁﬁ4@ﬁ’éﬂﬂi]l%&ﬁ#%b§t¥émnyI

dcinethé/ ino razm dro qthy razin I amlnom thylpyrazmyl
met yla mometﬁmﬁ){/r d&< hylanﬁ}%&%e 831/%12| , methyloxazolyl,

cathamayloxazalyh idi methmt@anl@&mpyMamM,y;cyama&ab@lykmldlnyl ,
hydroxyoxazolyl, methoxyoxazolyl, fluorooxazolyl, chlorooxazolyl,

aﬁhﬂa@éﬁ@zaymimwamm@mmyma%éWamwopyrimi dinyl,

Xdroxé/ (ithlxloxaz lm lnorIletEﬁ,y%xazol IP{]e lamin met yloxazolyl,

1NoO
dimethy idminome oxazo;r/jly ia oyI carbamoyithiazom,

dm&ﬁ%@%@ymﬁtﬁa&m cyapethigzalyk hyekexythiazelwi dinyl,

methoxythiazolyl, fluorothiazolyl, chlorothiazolyl, aminothiazolyl,
nysthglamyihethiazoly ! didethylahdaothiazolgk hydroxgmetbiylthiazolyl,

aminometh Ithlazol ethylami om eth Ithiazolyl, and
ime nV1X yrft%?;{z Eglmf)tfgﬁ S gﬁllcﬁ?a{y KF Bret8iréd are

dimethy

n@}axlpwpwuﬁﬁlmq{wpm@wa El%I{}Y'}W@%@Q!&IyﬁWQMMWVL
carbamoylpyridyl, cyanopyridyl, aminopyridyl, hydroxypyridyl,
fluoropyrazinyl, chloropyrazinyl, aminopyrazinyl,
methylaminopyrazinyl, dimethylaminopyrazinyl,
hydroxymethylpyrazinyl, aminomethylpyrazinyl,
methylaminomethylpyrazinyl, dimethylaminomethylpyrazinyl,
methyloxazolyl, carbamoyloxazolyl, dimethylcarbamoyloxazolyl,
cyanooxazolyl, hydroxyoxazolyl, methoxyoxazolyl,
fluorooxazolyl, chlorooxazolyl, aminooxazolyl,
methylaminooxazolyl, dimethylaminooxazolyl,
hydroxymethyloxazolyl, aminomethyloxazolyl,
methylaminomethyloxazolyl, dimethylaminomethyloxazolyl,
methylthiazolyl, carbamoylthiazolyl,
dimethylcarbamoylthiazolyl, cyanothiazolyl, hydroxythiazolyl,
methoxythiazolyl, fluorothiazolyl, chlorothiazolyl,
aminothiazolyl, methylaminothiazolyl, dimethylaminothiazolyl,
hydroxymethylthiazolyl, aminomethylthiazolyl,
methylaminomethylthiazolyl, and dimethylaminomethylthiazolyl.

Of these, particularly preferred are methylpyrrolyl,
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methoxypyridyl, fluoropyridyl, chloropyridyl, hydroxymethylpyridyl,
aminomethylpyridyl, fluoromethylpyridyl, methoxymethylpyridyl,
ethynylpyridyl, acetylpyridyl, carbamoylmethoxypyridyl, methoxypyridazinyl,
methylpyrazinyl, carbamoylpyrazinyl, and aminopyrazinyl. 0045] The group
represented by formula (Il) is a 4- to 7- membered heterocyclic group which

mayt: haveyinaaddition tacthieynitregen-zaton shewahnifermuta, (1)), one
heteroatom selected from among nitrogen, oxygen, and sulfur. The 4-to
7SRHERTETRHHEteFOCyCliE XABOPYS preteraBly a Sattiratdd het&roeie yrody L -
such as azetidino,.pyrroliding, piperidino, piperazino, hexahydropyridazino,
e P B erarino,
morpheligecenthigpnerphalinarQhthesen spaicutagly, prefersedraserazatidine v 1,
pyrrolidino, piperidino, piperazino, homopiperazino, hexahydropyridazin-1-yl,
pYfdZotiditis: dndl miorpABkno S0046]Y Thetietetocytie tgronp ihdy further be
substituted e group or atom or 2 to 4 groups or atoms which are .
ottt Rate i sifavgl i oo e e ek Sl LR
selegtech Hom the falloyingsubstituents(H4e1 691 In the case where the

heterocyclic group is substituted by a plurality of groups or atoms, the groups
or Bd@rhslmay 19 link to the same atom of the heterocyclic group or different

atoms of the heterocyclic group.
The group ¥epr seA%ed by formula (II) is a 4- to 7-

membered heterocyclic group which may have, in addition to
the nitrogen atom shown in formula (II), one heterocatom
selected from among nitrogen, oxygen, and sulfur.

The 4- to 7-membered heterocyclic group is preferably a
saturated heterocyclic group, such as azetidino, pyrrolidino,
piperidino, piperazino, hexahydropyridazino,
hexahydropyrimidino, pyrazolidino, imidazolidino,
homopiperazino, morpholino, or thiomorpholino. Of these,
particularly preferred are azetidino, pyrrolidino, piperidino,
piperazino, homopiperazino, hexahydropyridazin-1-vy1,
pyrazolidino, and morpholino.

[0046]

The heterocyclic group may further be substituted by
one group or atom or 2 to 4 groups or atoms which are
identical to or different from one another, the group(s) or
atom(s) being selected from the following substituents (i) to
(x) . In the case where the heterocyclic group is substituted

by a plurality of groups or atoms, the groups or atoms may
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[0047] (i) Lower alkyl group which may be substituted: The lower alkyl group
which may be substituted is a lower alkyl group which may be substituted by
1 to 3 groups or atoms selected from 1) to 5) above, like the case where Ar2
is a phenyl group that is substituted by a lower alkyl group as described
above. The lower alkyl group may be substituted by a single oxo group.
Examyples ofttkke dower alikyhgeaup include drese; Asidescrthed above f&érent
these, methyl and cyclopropyl are particularly preferred. The substituent
liked to e fower QHRAB6P IS pPéferably halogeno, amino, or hydroxyl,
mare, H?ferably halogeno or amino. Accordingly, the lower alkyl group
which may be substituted is preferably a non- substituted lower alkyl, a

halogenoflowenalkyl) group, an iamine(ower alkyhtdreupear a hydroxyflewer
alkyl) group, more preferably a non-substituted lower alkyl group, a
halggeno{lewer alkylyyrdap, Scan ambinbilowet alkyl} gieusr Thekyl group

halogeno(lower alk roup is a group corresponding to _the above lower
ST o W TEh Do Seattret b e Sh30 nafogen Aiors Spgee

examples include flugseaethylk diftuerometbyltdfivoromethyl s.chipeermethyl,
dichloromethyl, and trichloromethyl. Of these, fluoromethyl, difluoromethyl,
andtriflusromethy| avé prafentet] With fludrorasthad being particalarkgescribed

preferred. The amingflower alky) group s 2, group cortesponding o the
a%%ve?ower aﬁkyﬂn grotupwhith as 28 beeh s%bsstﬁutsedl by &R amgno group’
Spesificexgmples dnstude aminemethylel-aminpethyl ograminogtid, andsls
as described above. Of these, methyl and cyclopropyl are
particularly preferred. The substituent linked to the lower
alkyl group is preferably halogeno, amino, or hydroxyl, more
preferably halogeno or amino. Accordingly, the lower alkyl
group which may be substituted is preferably a non-
substituted lower alkyl, a halogeno (lower alkyl) group, an
amino (lower alkyl) group, or a hydroxy(lower alkyl) group,
more preferably a non-substituted lower alkyl group, a
halogeno (lower alkyl) group, or an amino (lower alkyl) group.
The halogeno (lower alkyl) group is a group corresponding to
the above lower alkyl group which has been substituted by the
above halogen atom. Specific examples include fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl,
and trichloromethyl. Of these, fluoromethyl, difluoromethyl,
and trifluoromethyl are preferred, with fluoromethyl being
particularly preferred. The amino(lower alkyl) group is a

group corresponding to the above lower alkyl group which has
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aminocyclopropyl. Of these, 1-aminocyclopropyl is preferred. The
hydroxy(lower alkyl) group is a group corresponding to the above lower alkyl
group which has been substituted by a hydroxyl group. Specific examples
include hydroxymethyl, 1- hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl,
and 3- hydroxypropyl. (ii) Alkylidene group which may be substituted: The
allydidenergyoupus ecChsCadingat arasiched, or gyete ralkykdens geaup.
Specific examples include methylene, ethylidene, isopropylidene,
cySleprosyIRIEHROBS Eldblity lidetel nafd &Y elohexslidens Loy these dnéthylene

and .ethglid ne are #:lr.efeggd with me{h lene being garticulf«frlx £re?é’£%dfre d.

; th .
erein, the alkylidehe group may further be substitutdd By one substituent or

twa substituents whieh ase identicad 4o pon differgniiipmeeach efherdthey to
substituent(s) being selected from the above halogeno group, lower alkanoyl

gF&p, 2aaddower atkyisdlionyd groap VloodB] haip smer alapbyrgicisp:The
lower alkanoyl group is.a C1-C6 linear oy branched alkanoyl group. cifi
SIS e oS S bt SRR

gceﬁ/f, ne-ﬁ%nﬁoms/l, n-ﬁutlf/rﬁ [ ,

pivalay: Qi these, formyhispartisutarly, preferredo-{0e48L(v), Caramoyl
group which may be substituted by 1 or 2 lower alkyl groups: Examples
intfdde thesens described above. Of 21 these, non-substituted carbamoyl,

L“éer%‘ r';g)[/?ay’?%énae”dgreé%'C%Lbi%*ﬂo%g?[eb%resf%ﬁ?g’i‘éV&tE‘e%O;”'sT%be‘“’“t“ted
alkylidene group is a Cl1l-C6 linear, branched, or cyclic
alkylidene group. Specific examples include methylene,
ethylidene, isopropylidene, cyclopropylidene, cyclobutylidene,
and cyclohexylidene. Of these, methylene and ethylidene are
preferred, with methylene being particularly preferred.

Herein, the alkylidene group may further be substituted
by one substituent or two substituents which are identical to
or different from each other, the substituent(s) being
selected from the above halogeno group, lower alkanoyl group,
and lower alkylsulfonyl group.

[0048]
(iii) Lower alkanoyl group: The lower alkanoyl group is a
Cl-C6 linear or branched alkanoyl group. Specific examples
include formyl, acetyl, n-propionyl, n-butyryl, isobutyryl,
and pivaloyl. Of these, formyl is particularly preferred.
[0049]
(iv) Carbamoyl group which may be substituted by 1 or 2 lower

alkyl groups: Examples include those as described above. Of
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being particularly preferred. [0050] (v) Amino group which may be
substituted by one substituent or two substituents which are identical to or
different from each other, the substituent(s) being selected from among
lower alkyl, lower alkanoyl, and lower alkylsulfonyl: The amino group is
similar to that described in 2) above in relation to a substituent of the lower
atkyd gegoup wihenuAE2 [is @ pherygroupyar, tortbah desertbeaehdy f), alkeve in
relation to a substituent of Ar2 when Ar2 is a 5- or 6- membered
nﬁi‘ﬁ@@r?ééﬁﬁa{ilﬁihb éfﬁ%@tﬁ?ﬁéﬁ@?@é’ycl@éﬁbu&@fgﬂ?@é’éW@uﬁé‘tﬁb@é@yl
elgg dimet, py and d| th Iagnno are preferred, with non-substituted
amino anpcfl dimeth ial Pﬁo Jbemg partlcularly preferred. [0051] (vi) Hydroxyl
groyp 5[©052] (vii) Lower alkoxy group: Examples of the lower alkoxy group
include those as described above. Methoxy and ethoxy are preferred, with

m@thox%élﬁg%@@p?éféﬂ]éd“mﬁlﬁ BHR)SOXB Yot pP f00BH] (%Q@W@ﬂlent
alké/lsculfonéllg (%u;% %mpl the Iow #h Lﬂfoné/lgrou %r%clude th
species alreadgy men |oned fatﬁese me sulfonyl ethyjf onyrf
npropylsuifonyl are prefeir@duent (s) being selected from among
lower alkyl, lower alkanoyl, and lower alkylsulfonyl: The
amino group is similar to that described in 2) above in
relation to a substituent of the lower alkyl group when Ar;
is a phenyl group or to that described in f) above in
relation to a substituent of Ar, when Ar, is a 5- or 6-
membered nitrogen-containing aromatic heterocyclic group. Of
these, non-substituted amino, dimethylamino, and diethylamino
are preferred, with non-substituted amino and dimethylamino
being particularly preferred.
[0051]
(vi) Hydroxyl group
[0052]
(vii) Lower alkoxy group: Examples of the lower alkoxy group
include those as described above. Methoxy and ethoxy are
preferred, with methoxy being more preferred.
[0053]
(viii) Oxo group
[0054]
(ix) Lower alkylsulfonyl group: Examples of the lower

alkylsulfonyl group include those species already mentioned.
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[0055] (x) Halogen atom: Examples include those species already

mentioned. Of these, fluorine and chlorine are preferred, with fluorine being
particularly preferred. 0056] The heterocyclic group may be substituted by a
single group or atom selected from among (i) to (x), or may be substituted

by 2 to 4 groups or atoms selected from among (i) to (x), the groups or
atomsibeirg identical o Of diffarent trgmsene angtherasea larg asdhesul fonyl
heterocyclic group has positions available for substitution. In the case where
te heéterdG/ehie Group is substituted by a plurality of groups, the groups may
Iinlr&% same atom of the heterocyclic group or different atoms of the
heterocyclic group. 0057] Examples of the compounds represented by

formulaflly Jeslugesbut areangilisaitac ta,uramineazetginctvyt 3riready
methylaminoazetidin-1-yl, 3-dimethylaminoazetidin-1-yl, 3,3-
difRiréazetdin-24yl F3eaethokyagétidin- 2yt Zfhiorentethypyrightifio;ed.

3;}‘"1;]9{0%{{%@1'5‘8'E’%T%hgﬁ%@l?!ﬂ%'ﬁ‘f 28% é’%‘gé“c?.thy'py”o"d'”o' 2
methoxymethylpyrrolidino, 2-carbamoylpyrrolidino, 2-
methyksarbamoylpyrrolidino, 2-dimethylcarbamoylpyrrolidino,
3-carbamoylpyrrolidino, 3-methylcarbamoylpyrrolidino, 3-
dimethyléarbaatsAparelidino g2amethoxy nirethy kb 23t ety pysrotidinbyg L e
% aminopiperdino, 4-aminopiperidino, 3 methylaminopigeridino, _ .
4dmethylamifopiperidino, 3- d ’ Y
substituted by 2 to 4 groups or atoms selected from among (i)
to (x), the groups or atoms being identical to or different
from one another, so long as the heterocyclic group has
positions available for substitution. In the case where the
heterocyclic group is substituted by a plurality of groups,
the groups may link to the same atom of the heterocyclic
group or different atoms of the heterocyclic group.
[0057]

Examples of the compounds represented by formula (II)
include, but are not limited to, 3-aminocazetidin-1-yl, 3-
methylaminoazetidin-1-yl, 3-dimethylaminoazetidin-1-y1, 3,3-
difluorocazetidin-1-yl, 3-methoxyazetidin-1l-yl, 2-
fluoromethylpyrrolidino, 3-fluoropyrrolidino, 3-
methoxypyrrolidino, 2-hydroxymethylpyrrolidino, 2-
methoxymethylpyrrolidino, 2-carbamoylpyrrolidino, 2-
methylcarbamoylpyrrolidino, 2-dimethylcarbamoylpyrrolidino,

3-carbamoylpyrrolidino, 3-methylcarbamoylpyrrolidino, 3-

dimethylcarbamoylpyrrolidino, 2-methoxymethyl-5-
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dimethylaminopiperidino, 4-dimethylaminopiperidino, 2- methylpiperidino,
3-methylpiperidino, 4-methylpiperidino, 2,2-dimethylpiperidino,
3,3-dimethylpiperidino, 4,4- dimethylpiperidino, 4-fluoromethylpiperidino, 2-(1-
aminocyclopropyl)piperazino, 2-carbamoylpiperidino, 3- carbamoylpiperidino,
4-carbamoylpiperidino, 2- methylcarbamoylpiperidino,

3maethylegrbamoy piperidiradnneiyeahameylpiperidiogiperidino, 3-
2-dimethylcarbamoylpiperidino, 3- dimethylcarbamoylpiperidino,
Ardimethyearsameyipipefidino? 3 AEBIIFIPeAamMe? ALfidorapipetidino, 4,4-
difluoropiperidino, 4,4-difluero-2-carbamaylpiperiding, 4- methylenepjperidino,
T B et 4.
cyeloprapylpiperazine, 2carbamay-d-methylpinerazing B;0%0peridino,
4-methylpiperazino, 3-oxo-4-ethylpiperazino, 4,6-dimethyl-3- oxopiperazino,

3%5-givkona hetiipipetazine, morphelins, 22 2l dirmethyidorphdliro,

3,3-dimethyl holi h d i i o
R Lo Lain, 2 (it

2-fermylpyrazelidipyh ) 3-methyl-4rexoimidazeliding.1 piperidino, 3-
4-methyl-3-oxohomopiperazinyl, and 4-methyl-1,2-dihydropyrazin-3-on-1-yl.
[0GE8]aNext wilbbedEstribett-combeaunds §Dsfthe jpreseAt invention in more
detail. [0059] 24 Preferred cies of Arl include 2-thiazalyl, 5- thiazolyl,
pﬁ%ﬁb&%ﬁﬁﬁ%ﬁﬁogiﬂéﬁﬁﬁﬁ-%&%dy??ﬂethyﬁcar amo;ﬁ 1perqgfng; 4-

methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 3-
dimethylcarbamoylpiperidino, 4-dimethylcarbamoylpiperidino,
3-fluoropiperidino, 4-fluoropiperidino, 4,4-
difluoropiperidino, 4,4-difluoro-2-carbamoylpiperidino, 4-
methylenepiperidino, 4-(difluoromethylene)piperidino, 4-
methoxypiperidino, 4-methylpiperazino, 4-
cyclopropylpiperazino, 2-carbamoyl-4-methylpiperazino, 3-oxo-
4-methylpiperazino, 3-oxo-4-ethylpiperazino, 4,6-dimethyl-3-
oxopiperazino, 3,5-dioxo-4-methylpiperazino, morpholino, 2,2-
dimethylmorpholino, 3,3-dimethylmorpholino,
hexahydropyridazino, 2-carbamoylhexahydropyridazino,
pyrazolidino, 2-methylpyrazolidinyl, 2-formylpyrazolidinyl,
3-methyl-4-oxoimidazolidino, 4-methyl-3-oxohomopiperazinyl,
and 4-methyl-1,2-dihydropyrazin-3-on-1-yl.
[0058]

Next will be described compounds (I) of the present

invention in more detail.

[0059]

24



pyridazinyl, 2-pyrimidinyl, 5-pyrimidinyl, and 2-pyrazinyl, with 2-thiazolyl,
3-pyridyl, 3-pyridazinyl, 2-pyrazinyl, and 2-pyrimidinyl being particularly
preferred. 00601 Preferred species of Ar2 include phenyl, 4-
aminomethylphenyl, 4-formylmethylphenyl, 4-acetylmethylphenyl,
4-(methylsulfonylaminomethyl)phenyl, 4-(hydroxymethyl)phenyl,

4-(methoxymetimdipheryd i 4{fluaromethyl ahenyl 24+ (diiueromethyhphenyl,
4-trifluoromethyl-phenyl, 1H-pyrrol- 2-yl, 1-methyl-1H-pyrrol-2-yl,
1HRpyABILT M, BRRethyl- |ﬁ-ﬁyﬁféfiw 3-darbamoyt-1H-pyrrof Ty, 3-

3-h methyII rrol- Lyl 3ra nomethyl-1H-pyrrol- 1y| 3-

Rt ity S Rl SNV a U
1hiz|awrgL8maJmm§myl -3kbpyhrel, 3;yl 3y pysazoldryl, 2-pyrazinyl, and
1-methyl-1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 1- methyl-1H-pyrazol-4-yl,
1#=rriidazoR4ny 11 hfétHy| 13 imidazel4yIPtfazelr2gt, thiazol-3-yl,

th| a yl, 2- pyridyl, 3-pyridyl, 4-pyridyl, 3-methoxy-2-pyridyl, 3-methyl-
slyrlc?y 3-fluoro-2-pyridyl, 4-methyl-2-pyridyl, 4- chloromethyl-2-pyridyl,

4-ethyl-2-pyrigyl A CyaRe-2-pytdyln 4-catbameyl2npyrdyl, 4-
4-methoxy-2-pyridyl, 4-ethoxy-2- pyridyl, 4-chloro-2-pyridyl,
4aamirroripyiridyiieaymetiyl anting-20p vhidyio dedimethlamsimby2pyridyl. phenyl,

AT By ST S 28 MRS S e SRS Byl =1L
Sahydrex2:pyadyly 13- Pethoxy-2pYEdu, Sogrrbamoymethaxy-2-pyridyl,
5-cyano-2-

(difluoromethyl)phenyl, 4-trifluoromethyl-phenyl, 1H-pyrrol-
2-yl, l-methyl-1H-pyrrol-2-yl, 1lH-pyrrol-1l-yl, 3-methyl-1H-
pyrrol-1-yl, 3-carbamoyl-1H-pyrrol-1-yl, 3-hydroxymethyl-1H-
pyrrol-1-yl, 3-aminomethyl-1H-pyrrol-1-y1l, 3-
methylaminomethyl-1H-pyrrol-1-yl, 3-dimethylaminomethyl-1H-
pyrrol-1-yl, 1H-pyrrol-3-yl, l-methyl-1H-pyrrol-3-yl, 1H-
pyrazol-3-yl, l-methyl-1H-pyrazol-3-yl, 1lH-pyrazol-4-yl, 1-
methyl-1H-pyrazol-4-yl, 1H-imidazol-4-yl, l-methyl-1H-
imidazol-4-yl, thiazol-2-yl, thiazol-3-yl, thiazol-4-y1l, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 3-methoxy-2-pyridyl, 3-methyl-
2-pyridyl, 3-fluoro-2-pyridyl, 4-methyl-2-pyridyl, 4-
chloromethyl-2-pyridyl, 4-ethyl-2-pyridyl, 4-cyano-2-pyridyl,
4-carbamoyl-2-pyridyl, 4-methoxy-2-pyridyl, 4-ethoxy-2-
pyridyl, 4-chloro-2-pyridyl, 4-amino-2-pyridyl, 4-
methylamino-2-pyridyl, 4-dimethylamino-2-pyridyl, 4-hydroxy-
2-pyridyl, 4-aminomethyl-2-pyridyl, 4-

methylaminomethylpyridyl, 4-dimethylaminomethylpyridyl, 5-
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pyridyl, 5-amino-2-pyridyl, 5-methylamino-2-pyridyl, 5-
dimethylamino-2-pyridyl, 5-carbamoyl-2-pyridyl, 5-
methylcarbamoyl-2-pyridyl, 5-dimethylcarbamoyl-2-pyridyl, 5-
chloro-2-pyridyl, 5-fluoro-2-pyridyl, 5-hydroxy-2-pyridyl, 5-
aminomethyl-2-pyridyl, 5-methylaminomethylpyridyl, 5-

direethylaminomethylpyridydcbhydrexymethydZrpyddylySroxy-2-pyridyl,
aminomethyl-2-pyridyl, 5-fluoromethyl-2-pyridyl, 5- methoxymethyl-2-pyridyl,
5%6&9?12@?%'%&@ RYethoxy 2= GyR iy, Yo RTStAYK 2y TRyt 6 ikiora-2<ppidyl 2 -

6-meth 3:p r|d pyridazin yr|d inyl, 6 thy 3-

il A ity it bike ot/ s S clher
Sanethoxyr2rpyazinyh o-methyl-2- pyrazimd yand S-aming-2-pygrazinyl. Of
these, particularly preferred are phenyl, 2-fluorophenyl, 2-chlorophenyl, 2-

m@tﬁywwazumémaxwﬁéﬁmlz Hydiexgsheryla sofinerpteryyridyl, 5-
higropher g' e thyb‘)h&f J50 ;té‘%%ﬁh‘i?y rr%e%%!%%xhpﬁ‘e”yﬁdyl 5-

4 uorophen Iofopheny oXxy

4a'ﬂMdf@%¥l@'ﬂ9@yl2APQYQM,m%WMﬁMHﬂM@@HﬁtByWL 45—
methylaminomethylphenyl, 4-dimethylaminomethylphenyl, 1-

nysthgl- Rl pyrazohs il y Lavetsi-h-imidazolacyhn - byridyl; 3-pydnyl, S-
4- ;r)rynd l, ez6t mel\thé) éyﬁf Orggyl 56 rplethil é)%/ﬂlg pygargleth%xy gyrldyl

6ometh ) rldyl pyrldy}l {liorg22- udro=2-pyridyl,
@J&@fgg%-@yflgyh -5-rpethylr2rpyridyl ca-efhyb2pyridyl, 15-ethynyiZ-Ryridyl,

26 5-methoxy-2-pyridyl, 5-carbamoylmethoxy-2-pyridyl, 5-cyano-2- pyridyl,
Srcarbamioy|-2=pytityl] S2amino-2spyridyt f8uoro-2-pyridyl, 6-methoxy-3-
pyridyl, 3-pyridazinyl, 6-methoxy-3-pyridazinyl, 6-methyl-3-
pyridazinyl, 2-pyrimidinyl, 5-methoxy-2-pyrimidinyl, 5-
methyl-2-pyrimidinyl, 5-methoxy-2-pyrazinyl, 5-methyl-2-
pyrazinyl, and 5-amino-2-pyrazinyl. Of these, particularly
preferred are phenyl, 2-fluorophenyl, 2-chlorophenyl, 2-
methylphenyl, 2-methoxyphenyl, 2-hydroxyphenyl, 3-
fluorophenyl, 3-chlorophenyl, 3-methylphenyl, 3-methoxyphenyl,
3-hydroxyphenyl, 4-fluorophenyl, 4-chlorophenyl, 4-
methylphenyl, 4-methoxyphenyl, 4-hydroxyphenyl, 4-
hydroxymethylphenyl, 4-aminomethylphenyl, 4-
methylaminomethylphenyl, 4-dimethylaminomethylphenyl, 1-
methyl-1H-pyrazol-3-yl, l-methyl-1H-imidazol-4-yl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 6-methoxy-3-pyridyl, 6-methyl-3-pyridyl,
6-methoxy-2-pyridyl, 6-methyl-2-pyridyl, 3-fluoro-2-pyridyl,
4-fluoro-2-pyridyl, 5-fluoro-2-pyridyl, 6-fluoro-2-pyridyl,

5-methyl-2-pyridyl, 5-ethyl-2-pyridyl, 5-ethynyl-2-pyridyl,
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hydroxymethyl-2-pyridyl, 5-aminomethyl-2-pyridyl, 5- fluoromethyl-2-pyridyl,
5-methoxymethyl-2-pyridyl, 5-acetyl- 2-pyridyl, 4-amino-2-pyridyl,
4-pyrrolidinyl-2-pyridyl, 3- methoxy-2-pyridyl, 3-methyl-2-pyridyl,

6-methoxy-3- pyridazinyl, 6-methyl-3-pyridazinyl, 5-methoxy-2-pyrimidinyl,
5-methyl-2-pyrimidinyl, 5-methoxy-2-pyrazinyl, 5-methyl-2- pyrazinyl, and
Scamino:2pyrazinyti[@061] shpiecalexarmpleshohdihecampodrnds of feraule- 2 -
(1) include azetidin-1-yl, 3-oxoazetidin-1-yl, 2-oxoazetidin-1-yl,
3Pathirtbazetitlir-A 2B etyIaMicadetidin Ay @-2-pyridyl, 5-

R g el Rt & pigAs Ly

imethylazetidin- , -dimet%wazetldm

2 2-dinethyti3ydimethylaminoazetidin-nloyl =Rygroxymsthylazefidin-dods v1 -
3-hydroxymethylazetidin- 1-yl, 2-fluoromethylazetidin-1-yl, .
3tuorontbthylazetiinie- v BeimelNoxydzatidindlydinyl-2-pyridyl, 3-

e Eg%‘l’—%@é?iﬂ Nyl 2 m['?‘_%ﬁjﬁ)gf—aj pgmr%y%?ﬁe“% Dr-nl-¥)l/i]c’>xy— 3-

2-dimethylcar moyPéz’etldln carbamoytaZetidin-
Sppethylearbamoyazetidip: 1yl 3:-dimethylcarbameylazefidin-loyly imidinyl,
pyrrolidino, 2- oxopyrrolidino, 3-oxopyrrolidino, 2,5-dioxopyrrolidino, 3-
abminepyolidiney 8imethylamincpyredhitineg, 2-pyrazinyl, S5-methyl-2-
dimeth%/lam'inomet yégyrrolidig , 3-dimethylaminopyrrolidino,
25methyipyrroliding, 3-meéthyipyrroiiding, 2;2- dimethylpyrrolidino,
3,3-¢limethylpyrrolidino, 2,2-dimethyl-3 27 dimethylaminopyrrolidino,
2-hydroxymethylpyrrolidino, 3- hydroxymethylpyrrolidino,
3-methdkypyoolidarg@les of the compounds of formula (II)

include azetidin-1-yl, 3-oxoazetidin-1-yl, 2-oxocazetidin-1-yl1,
3-aminoazetidin-1-yl, 3-methylaminocazetidin-1-yl, 3-
dimethylaminocazetidin-1-yl, 2-methylazetidin-1-yl, 3-
methylazetidin-1-y1l, 2,2-dimethylazetidin-1-yl, 3,3-
dimethylazetidin-1-yl, 2,2-dimethyl-3-dimethylaminoazetidin-
1-yl, 2-hydroxymethylazetidin-1-yl, 3-hydroxymethylazetidin-
1-y1l, 2-fluoromethylazetidin-1-yl, 3-fluoromethylazetidin-1-
yl, 3-methoxyazetidin-1-yl, 2-carbamoylazetidin-1-yl, 2-
methylcarbamoylazetidin-1-yl, 2-dimethylcarbamoylazetidin-1-
yl, 3-carbamoylazetidin-1-yl, 3-methylcarbamoylazetidin-1-yl1,
3-dimethylcarbamoylazetidin-1-yl; pyrrolidino, 2-
oxopyrrolidino, 3-oxopyrrolidino, 2,5-dioxopyrrolidino, 3-
aminopyrrolidino, 3-methylaminopyrrolidino, 2-
dimethylaminomethylpyrrolidino, 3-dimethylaminopyrrolidino,
2-methylpyrrolidino, 3-methylpyrrolidino, 2,2-

dimethylpyrrolidino, 3,3-dimethylpyrrolidino, 2,2-dimethyl-3-
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methoxymethylpyrrolidino, 3-methoxymethylpyrrolidino, 2-
carbamoylpyrrolidino, 2-methylcarbamoylpyrrolidino, 2-
dimethylcarbamoylpyrrolidino, 3-carbamoylpyrrolidino, 3-
methylcarbamoylpyrrolidino, 3-dimethylcarbamoylpyrrolidino,
3-fluoropyrrolidino, 2-fluoromethylpyrrolidino;imidazolidin- 1-yl,
Samethyiymigaz abein:l-yl, i2roxoimelaz plidin:dyh 4~ 0xgimidazalidin-1-gk
3-methyl-2-oxoimidazolidin-1-yl, 3- methyl-4-oxoimidazolidin-1-yl,
2@@%éﬂﬁ%ﬁﬂdéﬁ§l¥r¥qlﬁdiﬁWazéréiﬁEP%YZDW@%HQIIWF%IM% 1-yl,
razol ioxop zoI| m azolidin-1=yl,
2- caQBP moylpy r%z%?y din-1 y%lﬁll%érldm%e% RS }éi%%lﬁ il o¥ BPX()ﬁxo%lggﬁd%o

4@%@@@@@@; 2onydroxypipericing, ,3-Jaydroxypipeyiding,i dino, 2-
4 hydroxypiperidino, 2-methoxypiperidino, 3-methoxypiperidino,
dheticxypigetidiney dramiropipéndinos 4-anfinBpiperidine,l 1dino, 3-

smgrene\%llaml[l‘ia%%g?ble%%g)fcﬂl rgeth(}llargnnopplg%%g/l? ﬁkojaﬁlorxe% ronglno,

mlnop |méthylam|nop| eri piperidino

33 methyhiperidine; 4imethylpiperiding. < 2 dimethwpiperidindmi dazolidin-
3,3-dimethylpiperidino, 4,4-dimethylpiperidino, 3- fluoropiperidino,
41fhldropm@ifiiﬁml4%h4ﬂcﬂ@©1deﬁdiné BL3- cﬁﬂmﬁiﬁ@ﬁﬁﬁéidin 1-yl, 4-
44d|flu0é] glgerlglno dlciﬂoro %rl%lnox4lml hloro er| |no 4-

fliorometiyfpiperidino, 2yr11ydroxym Ryipiperiding: 3220+ B

hydraxymethylpipgriding, #:hydroxymethylpinelidin®n?1nidazolin-1-y1;
aminocyclopropyl)piperidino, 2-carbamoylpiperidino, 3 28
catbamoylpieriding L 4-carbairoylpiperding, @i meéthylcarbamoydpiperidiniol in-
3- methylcarbamoylplperldlno 4- o
1-y1,” 3,5-dioxopyrazolidin-1-yl, 2-formyl-pyrazolidin-1-yl,
2-carbamoylpyrazolidin-1-yl; piperidino, 2-oxopiperidino, 3-
oxopiperidino, 4-oxopiperidino, 2-hydroxypiperidino, 3-
hydroxypiperidino, 4-hydroxypiperidino, 2-methoxypiperidino,
3-methoxypiperidino, 4-methoxypiperidino, 3-aminopiperidino,
4-aminopiperidino, 3-methylaminopiperidino, 4-
methylaminopiperidino, 3-dimethylaminopiperidino, 4-
dimethylaminopiperidino, 2-methylpiperidino, 3-
methylpiperidino, 4-methylpiperidino, 2,2-dimethylpiperidino,
3,3-dimethylpiperidino, 4,4-dimethylpiperidino, 3-
fluoropiperidino, 4-fluoropiperidino, 4-chloropiperidino,
3,3-difluoropiperidino, 4,4-difluoropiperidino, 3,3-
dichloropiperidino, 4,4-dichloropiperidino, 4-
fluoromethylpiperidino, 2-hydroxymethylpiperidino, 3-
hydroxymethylpiperidino, 4-hydroxymethylpiperidino, 2-(1-

aminocyclopropyl)piperidino, 2-carbamoylpiperidino, 3-
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methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 3-
dimethylcarbamoylpiperidino, 4-dimethylcarbamoylpiperidino,
2-methoxymethylpiperidino, 3-methoxymethylpiperidino, 4-
methoxymethylpiperidino, 2-aminomethylpiperidino, 3-
aminomethylpiperidino, 4-aminomethylpiperidino, 2-
methylaminopietbylpiperidine;- 3snetydamingmethylpiperigino,
4-methylaminomethylpiperidino, 2- dimethylaminomethylpiperidino, 3-
dﬁ?ﬁéﬂ%&rﬁﬁﬁﬂﬁ@tﬁﬂ’ﬁiﬁé? dihg - dinfethyiahfinsREtRyIpRietiingino, 4-
eth eridino, 3- aminoethylpiperidino, 4-aminoet Ipi erld no, 2- .
mclalic R e R ROl

methylaryinesthdpiperidine, 2-dimethylamineathylpipendingey 1piperidino,
3-dimethylaminoethylpiperidino, 4- dimethylaminoethylpiperidino,
A4t yddrbamidgpipetidino, L-Rithgrerepipetidingegidino, 4-

(dlfl romethylene)piperidi no, plp razmo 2 erazmo, 3 ox iperazino,
bR ST A c
3&&%&@@5{@@@@&@&&%amaﬁ@@hﬁgl@@maiﬂ%azi@o,
3,5-dioxopiperazino, 2,6-dioxopiperazino, 2,3-dioxo-4-methylpiperazino,
315 dioko g imetsipiperaziae L 2L 6dioXodeineiRyipiperaginoy Lpiperidino,
2-methylpiperazino, 3 eth Ipipe azmo 4-methylpiperazino,

2- etIHyf'XlgeraaH%%ﬁléj m % ﬁyﬁolge%?lz#\o 4- eghylplperazmo

243RRIPYIRIRERRZIBOH 31 ISOpLeRYIpIRErazino, 4-isopropylpiperazino, 2 29
cyclopropylpiperazino, 3-cyclopropylpiperazino, 4- cyclopropylpiperazino,
4cyciehutypiperaritd,y2-piperidino, 4-
dimethylaminomethylpiperidino, 2-aminoethylpiperidino, 3-
aminoethylpiperidino, 4-aminoethylpiperidino, 2-
methylaminoethylpiperidino, 3-methylaminoethylpiperidino, 4-
methylaminoethylpiperidino, 2-dimethylaminoethylpiperidino,
3-dimethylaminoethylpiperidino, 4-
dimethylaminoethylpiperidino, 4,4-difluoro-2-
carbamoylpiperidino, 4-methylenepiperidino, 4-
(difluoromethylene)piperidino; piperazino, 2-oxopiperazino,
3-oxopiperazino, 2-oxo-4-methylpiperazino, 3-oxo-4-
methylpiperazino, 3-oxo-4-ethylpiperazino, 4-formylpiperazino,
2,3-dioxopiperazino, 3,5-dioxopiperazino, 2,6-dioxopiperazino,
2,3-dioxo-4-methylpiperazino, 3,5-dioxo-4-methylpiperazino,
2,6-dioxo-4-methylpiperazino, 2-methylpiperazino, 3-
methylpiperazino, 4-methylpiperazino, 2-ethylpiperazino, 3-
ethylpiperazino, 4-ethylpiperazino, 2-isopropylpiperazino, 3-

isopropylpiperazino, 4-isopropylpiperazino, 2-
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cyclopropanespiropiperazino, 3-cyclopropanespiropiperazino,
2,2-dimethylpiperazino, 3,3-dimethylpiperazino, 2,3- dimethylpiperazino,
2,4-dimethylpiperazino, 3,4- dimethylpiperazino, 3,5-dimethylpiperazino, 2,6-
dimethylpiperazino, 2-ethyl-4-methylpiperazino, 3-ethyl-4- methylpiperazino,
2-isopropyl-4-methylpiperazino, 3- isopropyl-4-methylpiperazino,
2egyclopropyl-de methytpiperazing s3-cyeloprenyl 4-arethytpiperazino, 1,2,6-
trimethylpiperazino, 3,4,5-trimethylpiperazino, 2,2,4- trimethylpiperazino,

3% 4 HFRTEtRYIDIp &1z A0, R 6-dimfetRyIoBUSXaFIpRrRAARG RO 2~

3(‘:3 ‘cl_tgmreotgglﬁé_soxlopi el&)azlifnoz_izﬂ%’4_3Ir—ircnyecttﬂglf>%_ooﬁ(g i sepr?'%!)npoiperazino
2-C\§/CJ[0|§)ropanespﬁo- Fmiethylpiperazino, ’

3scyrloprapanespirp-A-mathylpiperazineed-hylpiperazino, 2,3-
cyclopropanespiro-4-methyl-3-oxopiperazino, 3-
cyélppropamaspsitiaimethyl-StofopiperaZinbPar agetypipérdzino,
4-acetyl-3-cyclopropanespiropiperazi - hydroxymethylpiperazino,
M S LA

2anethoxymethyipiperazino, 3+methaxymethylpipeeazineno, 3-ethyl-4-
2-hydroxyethylpiperazino, 3- hydroxyethylpiperazino,

4rydroxyethsigiperazing,-2shydoxyethyk4 e thifsiperazine, 3-

3-hydroxymethyl-4- methylpiperazino, 2:methoxymethyl-4-methylpiperazino,
S RSy e M e A b, 2 dr G- Aethyipiperasin,

Srlydroxyethyl-4-methylpinesazing, &p methoxyeilyl-4rmethvipiperazing, ¢ -
3-methoxyethyl-4 30 methylpiperazino, 2-carbamoylpiperazino, 3-
carsamoyiplpenaging 4 carbamoylpiperagidoy Reiperazino, 2,2,4-
trimethylpiperazino, 3,3,4-trimethylpiperazino, 4,6-dimethyl-
3-oxopiperazino, 3,3,4-trimethyl-5-oxopiperazino, 2,2,4-
trimethyl-3-oxopiperazino, 2-cyclopropanespiro-4-
methylpiperazino, 3-cyclopropanespiro-4-methylpiperazino, 2-
cyclopropanespiro-4-methyl-3-oxopiperazino, 3-
cyclopropanespiro-4-methyl-5-oxopiperazino, 4-
acetylpiperazino, 4-acetyl-3-cyclopropanespiropiperazino, 2-
hydroxymethylpiperazino, 3-hydroxymethylpiperazino, 4-
methoxypiperazino, 2-methoxymethylpiperazino, 3-
methoxymethylpiperazino, 2-hydroxyethylpiperazino, 3-
hydroxyethylpiperazino, 4-hydroxyethylpiperazino, 2-
hydroxymethyl-4-methylpiperazino, 3-hydroxymethyl-4-
methylpiperazino, 2-methoxymethyl-4-methylpiperazino, 3-
methoxymethyl-4-methylpiperazino, 2-hydroxyethyl-4-
methylpiperazino, 3-hydroxyethyl-4-methylpiperazino, 2-

methoxyethyl-4-methylpiperazino, 3-methoxyethyl-4-
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methylcarbamoylpiperazino, 3-methylcarbamoylpiperazino, 4-
methylcarbamoylpiperazino, 2-dimethylcarbamoylpiperazino, 3-
dimethylcarbamoylpiperazino, 4-dimethylcarbamoylpiperazino,
2-carbamoylmethylpiperazino, 3-carbamoylmethylpiperazino, 4-
carbamoylmethylpiperazino, 2-methylcarbamoylmethylpiperazino,
3maethylearbameylmethylpipenazing; Y- imetydcarbanmoylpiperazino, 2
dimethylcarbamoylmethylpiperazino, 3- dimethylcarbamoylmethylpiperazino,
2<carbaf A RAETABIDerdzifé L3 BAMBYF-A2Hhetkylpiberazino, 4-
carhamoylpiperazing, 2-methylcarbamoyl-4-methylpiperazing, 3- . B
e, T AT A BRE A e im0,
2r@imsthylcarbaneyb4p B1ethylpiperazinGe thyl carbamoylpiperazino, 3-
3-dimethylcarbamoyl-4-methylpiperazino, 4- dimethylcarbamoylpiperazino,
Zq%ﬂgghﬁ%ﬁﬁﬁﬁﬁwqghméﬂ%ﬂEﬁk@gﬂnérdimethylcarbamoylpiperazino,
3-carbamoylmethyl-4-methylpiperazino, 4- carbamoylmethylpiperazino

2 ey IC BAROy oty FA- PRy pip &/ M PP P Az, 4~
3unethyiearbamoyimetpyl-4-methylpipgEazig0 carbamoylmethylpiperazino,
4-methylcarbamoylpiperazino, 2-dimethylcarbamoylmethyl-4-
methglpiperezine8:dimethyldarbamayimethylé4- methylpiperazino,
2-amjnomethylpiperazino, 3- aminomethylpiperazino,
err%téh?’ﬂigﬁﬁ%ﬁné%’éﬁﬁ%eerr Zino; 3-gr:w_ethylaminomethylpiperazino,
2dimethylaminromethylniperazing . 3:dimethylaminomethylpiperazino,
2-aminoethylpiperazino, 3- aminoethylpiperazino, 4-aminoethylpiperazino, 2
3dimethyamindethylpiperazing 3methylamindetiapiperazind; 4-

methylaminoethylpiperazino, 2-dimethylaminoethylpiperazino,
methylpiperdzino, 3-carbamoyl=4-methylpiperazino, 4-

carbamoylpiperazino, 2-methylcarbamoyl-4-methylpiperazino, 3-
methylcarbamoyl-4-methylpiperazino, 4-
methylcarbamoylpiperazino, 2-dimethylcarbamoyl-4-
methylpiperazino, 3-dimethylcarbamoyl-4-methylpiperazino, 4-
dimethylcarbamoylpiperazino, 2-carbamoylmethyl-4-
methylpiperazino, 3-carbamoylmethyl-4-methylpiperazino, 4-
carbamoylmethylpiperazino, 2-methylcarbamoylmethyl-4-
methylpiperazino, 3-methylcarbamoylmethyl-4-methylpiperazino,
4-methylcarbamoylpiperazino, 2-dimethylcarbamoylmethyl-4-
methylpiperazino, 3-dimethylcarbamoylmethyl-4-
methylpiperazino, 2-aminomethylpiperazino, 3-
aminomethylpiperazino, 2-methylaminomethylpiperazino, 3-
methylaminomethylpiperazino, 2-dimethylaminomethylpiperazino,
3-dimethylaminomethylpiperazino, 2-aminoethylpiperazino, 3-

aminoethylpiperazino, 4-aminoethylpiperazino, 2-
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3-dimethylaminoethylpiperazino, 4 dimethylaminoethylpiperazino,
2-aminomethyl-4- methylpiperazino, 3-aminomethyl-4-methylpiperazino, 2-
methylaminomethyl-4-methylpiperazino, 3-methylaminomethyl-4-
methylpiperazino, 2-dimethylaminomethyl-4-methylpiperazino,
3-dimethylaminomethyl-4-methylpiperazino, 2-aminoethyl-4-
methylpiperazi, 1B3ramipeetyl-demethylpitefazinon2ethylpiperazino, 4-
methylaminoethyl-4-methylpiperazino, 3-methylaminoethyl-4-
neth{Iplserazifo; 2 drnetiyiamitivet Ry R4 TRéthYIsipereAnd y3pirerazino,
dimethylaminoethyl-4-methylpiperazing, 4-, methanesulfonylpiperazino;
e R Gnycropyrazind.on-.yt
morpbeling 22+ methylmerpbetine i 3dnethyimonphelino, 2-ethylmorpholino, 3-
ethylmorpholino, 2-cyclopropanespiromorpholino, 3-

cyelbbrapamespiromerphotitol 2ondimetnAmorpholisg,r33az1no, 2-
dﬁngﬂ‘f§°%§$¥g¥ﬁ§ﬁbxq%% ﬂn%ﬂwngggg¥%@0'§ﬂmet%¥laminomethyl—4—
hygro met ylmorpholino, “methdxyme ylmotpholino, 3-
metbaxymetemorpbplino «2-hyedrexyethybreipheling,dethylpiperazino,
hydroxyethylmorpholino, 2-methoxyethylmorpholino, 3-
methoxyethylmoiptoling) PLcdrbemidyirorpholnd n3- carbamaoylaidrpholino,
2-methylcarbamoylmorpholing, 3- methylcarbamoylmorpholino,

I e RROY OrBHNFG: 3 A ebRAoyTar o
2rarhamoyimethyinarpholing , 3p.cabamavimethylmeipholindnoe thy1-4-
2-methylcarbamoylmethylmorpholino, 3-methylcarbamoylmethylmorpholino,
282 dimethydcarbanvoyl@rethylaidgrphelinoo8thyl-4-methylpiperazino, 3-
dimethylcarbamoylmethylmorpholino, 2-carbamoylethylmorpholino,
dimethylamincethyl=4-methylpiperazino, 4-
methanesulfonylpiperazino; 1,2-dihydropyrazin-3-on-1-y1l, 4-
methyl-1,2-dihydropyrazin-3-on-1-yl; morpholino, 2-
methylmorpholino, 3-methylmorpholino, 2-ethylmorpholino, 3-
ethylmorpholino, 2-cyclopropanespiromorpholino, 3-
cyclopropanespiromorpholino, 2,2-dimethylmorpholino, 3,3-
dimethylmorpholino, 2-hydroxymethylmorpholino, 3-
hydroxymethylmorpholino, 2-methoxymethylmorpholino, 3-
methoxymethylmorpholino, 2-hydroxyethylmorpholino, 3-
hydroxyethylmorpholino, 2-methoxyethylmorpholino, 3-
methoxyethylmorpholino, 2-carbamoylmorpholino, 3-
carbamoylmorpholino, 2-methylcarbamoylmorpholino, 3-
methylcarbamoylmorpholino, 2-dimethylcarbamoylmorpholino, 3-
dimethylcarbamoylmorpholino, 2-carbamoylmethylmorpholino, 3-

carbamoylmethylmorpholino, 2-methylcarbamoylmethylmorpholino,

3-methylcarbamoylmethylmorpholino, 2-
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3-carbamoylethylmorpholino, 2-methylcarbamoylethylmorpholino,
3-methylcarbamoylethylmorpholino, 2- dimethylcarbamoylethylmorpholino, 3-
dimethylcarbamoylethylmorpholino, 2-aminomethylmorpholino, 3-
aminomethylmorpholino, 2-methylaminomethylmorpholino, 3-
methylaminomethylmorpholino, 2-dimethylaminomethylmorpholino,
3adirrethylaspinoaethymaerphntiaop2<aminoetbylmorpholino, 3-
aminoethylmorpholino, 2-methylaminoethylmorpholino, 3-
nieth§lamiheefRAROIPREIHHY, XeinetHylamincethyimapholipnbh v lmorpholino,
3=dimethylaminoethylmorpholino; thiomorpholino, 3- oxothiomarpholing, - .
Eec i it g e A Ll SRS
ethyithiororpholing Breththiomerphaling, 22 -
cyclopropanespirothiomorpholino, 3- cyclopropanespirothiomorpholino,

2P afrhBthythicraBeHG by L8 3rainrethyfithiomorpholino,

2-hydroxymethylthiomorpholino, 3- hydroxymethylthiomarpholino . _
RGBT et Sy o RO RaHRE oL 7o 2

2:-hydrexyettylthiomarphaling, 23-hydrgxyethylthiemarphelineo1ino, 3-
2-methoxyethylthiomorpholino, 3-methoxyethylthiomorpholino,
2usarbanroyithiaorpholinm 82 lcarbambyithisrhbighralingymethylmorpholino,

2-methylcarbamaqylthiomorpholing, 3-. methylcarbamoylthiomorpholino, 2-
R T MO O ey R RO BRI ARMIRG, 27

carbameyimathyltBiomarpholino, 333, ¢arbamayimethyltbiomarpholigo, 2-
methylcarbamoylmethylthiomorpholino, 3-

methylaminoethylmorpholino, 2-dimethylaminoethylmorpholino,
3-dimethylaminoethylmorpholino; thiomorpholino, 3-
oxothiomorpholino, 1,1-dioxothiomorpholino, 2-
methylthiomorpholino, 3-methylthiomorpholino, 2-
ethylthiomorpholino, 3-ethylthiomorpholino, 2-
cyclopropanespirothiomorpholino, 3-
cyclopropanespirothiomorpholino, 2,2-dimethylthiomorpholino,
3,3-dimethylthiomorpholino, 2-hydroxymethylthiomorpholino, 3-
hydroxymethylthiomorpholino, 2-methoxymethylthiomorpholino,
3-methoxymethylthiomorpholino, 2-hydroxyethylthiomorpholino,
3-hydroxyethylthiomorpholino, 2-methoxyethylthiomorpholino,
3-methoxyethylthiomorpholino, 2-carbamoylthiomorpholino, 3-
carbamoylthiomorpholino, 2-methylcarbamoylthiomorpholino, 3-
methylcarbamoylthiomorpholino, 2-
dimethylcarbamoylthiomorpholino, 3-
dimethylcarbamoylthiomorpholino, 2-

carbamoylmethylthiomorpholino, 3-

33



methylcarbamoylmethylthiomorpholino, 2-
dimethylcarbamoylmethylthiomorpholino, 3-
dimethylcarbamoylmethylthiomorpholino, 2- carbamoylethylthiomorpholino,
3-carbamoylethylthiomorpholino, 2-methylcarbamoylethylthiomorpholino, 3-
methylcarbamoylethylthiomorpholino, 2-

diraethyearbasmoylethylthiomerpiioline, 32 -
dimethylcarbamoylethylthiomorpholino, 2- aminomethylthiomorpholino,

3%%@@%%@%@%@@Wﬁéﬂ’f}ﬂ&rﬁﬂﬁmémylthiomorpholino 3-

met % eth Ehlo orpho llno Z%QOr’rl]ethé/IarElnomethylth|omorphoI|no 3-
orp

b
dime ar%fnoarlﬁlg yTt% rf\g Frlwor amlnoethylthlomorphollno

3cammqmyl£m@mwpmaﬂayzﬁnemy@mmthwth|@morphol|no,
3-methylaminoethylthiomorpholino, 2- dimethylaminoethylthiomorpholino, 3-
difhBEylarifoStAIRIORTOTPNbTRG texanyaicpyridazin-1- yI 2-

formylhexa ydrg azm 1- acetyl exahydropyrid I

355x0hexz }%/c?%oﬁyrl azin- 1§VP%%oxohe>l<gahy opyrél)gf/gz% %h%morpmlmo’

4%&@&1@@&@5@%@&%@& 4nénethylaminohexahydropyridazin-1-yl, 4-
dimethylaminohexahydropyridazin-1-yl, 2- methylhexahydropyridazin-1-yl,
BmﬁéltmﬂlIfié)(é?r@ydmbﬁﬁaaiihhliCglh%ﬁﬁ@th%@xaﬁydropyridazin 1-yl, 2,3-

eth xah dro -yl, 3,3 34 di thyI exahydropyridazin-1-yl,
% % exaﬁyﬁropyr iHaZin- (imqréh 11%e l‘g

dlmethylcarbamoylethylthlomorpholino, 2-
aminomethylthiomorpholino, 3-aminomethylthiomorpholino, 2-
methylaminomethylthiomorpholino, 3-
methylaminomethylthiomorpholino, 2-
dimethylaminomethylthiomorpholino, 3-
dimethylaminomethylthiomorpholino, 2-aminocethylthiomorpholino,
3-aminoethylthiomorpholino, 2-methylaminoethylthiomorpholino,
3-methylaminoethylthiomorpholino, 2-
dimethylaminoethylthiomorpholino, 3-
dimethylaminoethylthiomorpholino;hexahydropyridazin-1-yl, 2-
formylhexahydropyridazin-1-yl, 2-acetylhexahydropyridazin-1-
yl, 3-oxohexahydropyridazin-1-yl, 6-oxohexahydropyridazin-1-
yl, 4-aminohexahydropyridazin-1-y1l, 4-
methylaminohexahydropyridazin-1-y1, 4-
dimethylaminohexahydropyridazin-1-yl, 2-
methylhexahydropyridazin-1-yl, 3-methylhexahydropyridazin-1-
yl, 4-methylhexahydropyridazin-1-y1l, 2,3-

dimethylhexahydropyridazin-1-y1, 3,3-
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hydroxymethylhexahydropyridazin-1-yl, 4-
hydroxymethylhexahydropyridazin-1-yl, 5-
hydroxymethylhexahydropyridazin-1-yl, 6-
hydroxymethylhexahydropyridazin-1-yl, 2- carbamoylhexahydropyridazin-1-yl,
3- carbamoylhexahydropyridazin-1-yl, 4- carbamoylhexahydropyridazin-1-yl,
5¢ cadhamoyhexahydeepyridazind-yl- 61 carhamoylhexahydropyridazin-1-yl,
2- methylcarbamoylhexahydropyridazin-1-yl, 3-
nteth§lcarB &y hekatr/drop\idarin-1oyl, 423~
methylcarbamoylhexahydropyridazin-1-yl, 5-
P o 4

methylearbameythexakwdrepyidazin Ayl 2-v1, s5-
dimethylcarbamoylhexahydropyridazin-1-yl, 3-

dindetryAcard amoyireEranytrepyHdazini 1yl 4L, 6-
dimethylcarb lhexahydropyridgzin-1-y|, 5- _
st it ot Sl

dinettyicarbamoyhexahydropyridazin-1-y), 3--
methoxymethylhexahydropyridazin-1-yl, 4-

nethbrymethykekakydropytidazin iyt ys- 4-

methox meihylhgéaaydrop%/ri%azin-}-yl,
Yy

nYEth B REthy IR ARV oPyF aa%ilnr31-ly_l,y§:’ >

amingethyihexahyidrapyridaain=1-yh 3r-aminogthylhexahydropyridazin-1-yl, 4
35 aminoethylhexahydropyridazin-1-yl, 5- aminoethylhexahydropyridazin-1-yl,
6earbamoylhexahydropyridazin-1-yl, 2-
methylcarbamoylhexahydropyridazin-1-y1l, 3-
methylcarbamoylhexahydropyridazin-1-yl, 4-
methylcarbamoylhexahydropyridazin-1-yl, 5-
methylcarbamoylhexahydropyridazin-1-y1l, 6-
methylcarbamoylhexahydropyridazin-1-y1l, 2-
dimethylcarbamoylhexahydropyridazin-1-y1l, 3-
dimethylcarbamoylhexahydropyridazin-1-yl, 4-
dimethylcarbamoylhexahydropyridazin-1-yl, 5-
dimethylcarbamoylhexahydropyridazin-1-yl, 6-
dimethylcarbamoylhexahydropyridazin-1-yl, 3-
methoxymethylhexahydropyridazin-1-y1, 4-
methoxymethylhexahydropyridazin-1-y1l, 5-
methoxymethylhexahydropyridazin-1-y1l, 6-
methoxymethylhexahydropyridazin-1-y1l, 2-
aminoethylhexahydropyridazin-1-y1l, 3-

aminoethylhexahydropyridazin-1-y1l, 4-
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aminoethylhexahydropyridazin-1-yl, 2-

methylaminoethylhexahydropyridazin-1-yl, 3
methylaminoethylhexahydropyridazin-1-yl, 4-
methylaminoethylhexahydropyridazin-1-yl, 5-
methylaminoethylhexahydropyridazin-1-yl, 6-

methylamingethylbexahydropyddazin-1-4,13- 5-
aminomethylhexahydropyridazin-1-yl, 4-
affihBRREAYIRRRERVIOmFIta iRyl 5-v1, ©-
amingmethylhexahydropyridazin-1-yl, 6- _
el R T S

methylaninomeibyhexekydrepwidazind-yh4: -v1, 3-
methylaminomethylhexahydropyridazin-1-yl, 5-
migRPlahhoRsshyhexaryaisipiazifdazynel v, 4-

methylaminomethylhexahydropyridazin-1-yl, 3-
b et ek r e
diraethylaminomethylhexahyedropyridazin,lvhs-y1, 6-
dimethylaminomethylhexahydropyridazin-1-yl, 6-
diraéthylaminorétiydhexaiydtopyridagiaziyh 2-v1, 3-

dimethylaminoethylhexahydropyridazin-1-yl, 3-
Pl kit i ek d e

dimethylaminpetbylhexahydiopyiidazin-1-yl; 5- 5 -
dimethylaminoethylhexahydropyridazin-1-yl, 6-

damethytarnimoéthyiexahydropyddazin-1-yihex&hydropyrimidin- 1-yl,
2-oxohexahydropyrimidin-1-yl, 4-oxghexahydropyrimidin- 1-yl,

S2OX GV YA GpyTRIIAEYE: E16%GRRaKropyrimidin 36 Ly
%@@HM@%%MQMHQQ%%%O%@@&M%thmrppyﬂmldm-l-yl,
4-methylhexahydropyrimidin-[-
methylaminomethylhexahydropyridazin-1-yl, 5-
methylaminomethylhexahydropyridazin-1-yl, 6-
methylaminomethylhexahydropyridazin-1-y1, 3-
dimethylaminomethylhexahydropyridazin-1-yl, 4-
dimethylaminomethylhexahydropyridazin-1-yl, 5-
dimethylaminomethylhexahydropyridazin-1-yl, 6-
dimethylaminomethylhexahydropyridazin-1-yl, 2-
dimethylaminoethylhexahydropyridazin-1-yl, 3-
dimethylaminoethylhexahydropyridazin-1-yl, 4-
dimethylaminoethylhexahydropyridazin-1-y1l, 5-
dimethylaminoethylhexahydropyridazin-1-yl, 6-
dimethylaminoethylhexahydropyridazin-1-yl;hexahydropyrimidin-
1-y1l, 2-oxohexahydropyrimidin-1-yl, 4-oxohexahydropyrimidin-

1-y1l, 5-oxohexahydropyrimidin-1-yl, 6-oxohexahydropyrimidin-
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yl, 4-methylhexahydropyrimidin-1-yl, 2,2- dimethylhexahydropyrimidin-1-yl,
4,4- dimethylhexahydropyrimidin-1-yl, 5,5- dimethylhexahydropyrimidin-1-yl,
6,6- dimethylhexahydropyrimidin-1-yl, 2-
hydroxymethylhexahydropyrimidin-1-yl, 4-
hydroxymethylhexahydropyrimidin-1-yl, 5-
hydkaxynmethythexatydsopyrimdin-taybi H6m-1-y1, 3-
hydroxymethylhexahydropyrimidin-1-yl, 2- carbamoylhexahydropyrimidin-1-yl,
3N AFAMBYHEXARYHIGPYRIrAIN-1-y1 4- Cafsarmbyitesahyaromrmittebanyl -
5- carbamo d rimidin-1:-y| 6- amgylhexahydropyrimidin-1-yl,
Riakielailad bt e A

methylearhameyhexahydropyrimidin- ]yY| 44, 4-
methylcarbamoylhexahydropyrimidin-1-yl, 5-

nfethglcayBasreyThekehydrdpyrihidin-14, 62/ 5-
meth a dro r |d|n1I2
d?r?wet%ﬁf %amo ﬁf %Yrdlropé::ml |n-)I(-yI 3-
dimethyicarbamoy/hexalydrepyrimidingl-yl,4-

dimethylcarbamoylhexahydropyrimidin-1-yl, 5-
dirietsacarbamoyierahydropyrimididi tyl,6-1, 4-

R e U
mgthoxymethylhexabydropydpidingl dnd1 -y1, 6-
methoxymethylhexahydropyrimidin-1-yl, 6-
hydroxymethylhexahydropyrimidin-1-y1, 2-
carbamoylhexahydropyrimidin-1-yl, 3-
carbamoylhexahydropyrimidin-1-yl, 4-
carbamoylhexahydropyrimidin-1-yl, 5-
carbamoylhexahydropyrimidin-1-yl, 6-
carbamoylhexahydropyrimidin-1-y1, 2-
methylcarbamoylhexahydropyrimidin-1-yl, 3-
methylcarbamoylhexahydropyrimidin-1-y1, 4-
methylcarbamoylhexahydropyrimidin-1-y1, 5-
methylcarbamoylhexahydropyrimidin-1-yl, 6-
methylcarbamoylhexahydropyrimidin-1-y1, 2-
dimethylcarbamoylhexahydropyrimidin-1-yl, 3-
dimethylcarbamoylhexahydropyrimidin-1-y1, 4-
dimethylcarbamoylhexahydropyrimidin-1-yl, 5-
dimethylcarbamoylhexahydropyrimidin-1-yl, 6-
dimethylcarbamoylhexahydropyrimidin-1-yl, 3-

methoxymethylhexahydropyrimidin-1-y1, 4-
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methoxymethylhexahydropyrimidin-1-yl, 2-
aminoethylhexahydropyrimidin-1-yl, 3- aminoethylhexahydropyrimidin-1-yl, 4-
aminoethylhexahydropyrimidin-1-yl, 5- aminoethylhexahydropyrimidin-1-yl, 6-
aminoethylhexahydropyrimidin-1-yl, 2-
methylaminoethylhexahydropyrimidin-1-yl, 3-
methylamyineethylhexahydropyrimidindiyt 141, 5-
methylaminoethylhexahydropyrimidin-1-yl, 5-
rﬁ@ﬁ?%ﬁﬁﬁ%@ﬂﬁiﬁé@ﬁy’dﬂrﬁ%@ﬁﬁﬁﬂlﬂﬁd}fwlﬁylf 6-

met lamino exah dropyrimidin-1-yl,.2-
d|m y)fgml 1%el%gyl exh)%J Bg{ rllrrI$|'}jC|inl I%/]]
dimethydaminosthylhexabydropyrmicin-lyyl, 43-
dimethylaminoethylhexahydropyrimidin-1-yl, 5-
difiefryfamingeipihesany dropyrvaiem-11H; 64—

dimeth ge%mlrl%eet X@e ahgdr]'fol[?&/r(gnldlq ,}’\i h%”noplperazmo 2-
oxoﬁomopl erazino, ﬁomoplperam 0,’5-0xohomopiperazino,

6axohonapinesazinga fpxahomepiperazing, g-o0xo-4-
methylhomopiperazino, 3-oxo0-4-methylhomopiperazino, 5-0xo-4-
n@thy%ﬁ@ﬁb@@ﬁmér@m@mﬁéﬂwlhdﬁqopﬁmrazino 7-0X0-4-
methglhomopl [ﬂ% 3§ XOhOm%P' erazmo 2 7 dioxohomopiperazino,
3] &o%%ﬁoﬁpe?aznewx rd) B%Ohorhoplpera%rfo

23 digx0simethyiRamopiperazing, 2 4 dioxor4-methylhomopiperazino,
3,5-dioxo-4- methylhomopiperazino, 3,7-dioxo-4- methylhomoplperazmo 238

miethythbrmopipetazino e 3anethydiromopipErazihoy 4- methylhomopiperazino,
5- methylhomop|pera2|no 6-
methylaminoethylhexahydropyrimidin-1-yl, 6-
methylaminoethylhexahydropyrimidin-1-y1l, 2-
dimethylaminoethylhexahydropyrimidin-1-yl, 3-
dimethylaminoethylhexahydropyrimidin-1-yl, 4-
dimethylaminoethylhexahydropyrimidin-1-y1l, 5-
dimethylaminoethylhexahydropyrimidin-1-yl, 6-
dimethylaminoethylhexahydropyrimidin-1-yl;homopiperazino, 2-
oxohomopiperazino, 3-oxohomopiperazino, 5-oxohomopiperazino,
6-oxohomopiperazino, 7-oxohomopiperazino, 2-oxo-4-
methylhomopiperazino, 3-oxo-4-methylhomopiperazino, 5-oxo-4-
methylhomopiperazino, 6-oxo-4-methylhomopiperazino, 7-oxo-4-
methylhomopiperazino, 2,3-dioxohomopiperazino, 2,7-
dioxohomopiperazino, 3,5-dioxohomopiperazino, 3,7-
dioxohomopiperazino, 2,3-dioxo-4-methylhomopiperazino, 2,7-
dioxo-4-methylhomopiperazino, 3,5-dioxo-4-

methylhomopiperazino, 3,7-dioxo-4-methylhomopiperazino, 2-
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methylhomopiperazino, 7-methylhomopiperazino, 2- ethylhomopiperazino,
3-ethylhomopiperazino, 4- ethylhomopiperazino, 5-ethylhomopiperazino, 6-
ethylhomopiperazino, 7-ethylhomopiperazino, 4- cyclopropylhomopiperazino,
2-cyclopropanespirohomopiperazino, 3-cyclopropanespirohomopiperazino,
5- cyclopropanespirohomopiperazino, 6- cyclopropanespirohomopiperazino,

TmEYElppropanaspRitehomeopiperazinny 2reyciopiepanespy Q-4
methylhomopiperazino, 3-cyclopropanespiro-4- methylhnomopiperazino,

SUSdlopropane spRe4- imethy NBREDIRERRITS: B E9EibpRopanespiro-4-

Mhyhamopiperazing, 1. eyconiopRnesBa A, elylomopiperazino,
2-cyclopropanespiro-4-methyl-3- oxoﬁomopl erazino,

2-ayclopropapespire-A-msthyl-br pxohemapiperazingo, 4-
2-cyclopropanespiro-4-methyl-7- oxohomopiperazino,

3edyeiepropRinERpire 24-ntethy 2L BXoheripiperaaiigio, ©-
3-%I(1%rorganesgiro-4-meth;/I:5-tgx9 omopiperazino,
o %,%Jé% ra m&g]l,%eraZl O,

3(-%cchoprop plro-zi-?r?éthylﬁ- oxohomopiperazino,

SceycloprapanespiferApaethyl-2o OXoheopiReaZiNe spi rohomopiperazino,

5-cyclopropanespiro-4-methyl-3- oxohomopiperazino,
5cycioprapariespirord-neethyh? i proheiopiperazino,

6E:C gi%prggagges irgi4-kr1r(1)eth IrZégg((Z)hgmopégerazino,
6-cyclopropanespiro-4-néthy-85 ox6homopiperazino,
6ayclopropanespiro:4meiby539% oxahomepiperazino,
6-cyclopropanespiro-4-methyl-7- oxohomopiperazino,
7oyclopropamespiro b nwethyl-ferazino, 2-cyclopropanespiro-4-
methylhomopiperazino, 3-cyclopropanespiro-4-
methylhomopiperazino, 5-cyclopropanespiro-4-
methylhomopiperazino, 6-cyclopropanespiro-4-
methylhomopiperazino, 7-cyclopropanespiro-4-
methylhomopiperazino, 2-cyclopropanespiro-4-methyl-3-
oxohomopiperazino, 2-cyclopropanespiro-4-methyl-5-
oxohomopiperazino, 2-cyclopropanespiro-4-methyl-7-
oxohomopiperazino, 3-cyclopropanespiro-4-methyl-2-
oxohomopiperazino, 3-cyclopropanespiro-4-methyl-5-
oxohomopiperazino, 3-cyclopropanespiro-4-methyl-7-
oxohomopiperazino, 5-cyclopropanespiro-4-methyl-2-
oxohomopiperazino, 5-cyclopropanespiro-4-methyl-3-
oxohomopiperazino, 5-cyclopropanespiro-4-methyl-7-
oxohomopiperazino, 6-cyclopropanespiro-4-methyl-2-
oxohomopiperazino, 6-cyclopropanespiro-4-methyl-3-

oxohomopiperazino, 6-cyclopropanespiro-4-methyl-5-
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oxohomopiperazino, 7-cyclopropanespiro-4-methyl-3- oxohomopiperazino,
7-cyclopropanespiro-4-methyl-5- oxohomopiperazino,
2,2-dimethylhomopiperazino, 3,3- dimethylhomopiperazino,
5,5-dimethylhomopiperazino, 6,6 dimethylhomopiperazino,
7,7-dimethylhomopiperazino, 2,3- dimethylhomopiperazino,

24:-chartylhemepiperazine; Bedodimethythamepiperazinny 1 -7 -
3,5-dimethylhomopiperazino, 3,4,5- trimethylhomopiperazino,

2FAITORGMEtRYIRB A peraziite, CR-rRy oK yRetRyIhoRTopipérazino,
5-h roxy meth Ihomo iperazin drox methylhom ino,
Xy oxyﬁ’]ept)hyI?iZlncp % qu C% X er E] %%H%ﬁ]ajz

7- hy r omoplpera roxy ethyl -4-m omopiperazino,

3d%6H@MM@E$Bﬂa%1m@ﬂnﬂh@ﬁﬁﬂb@@@ﬁﬁﬂésp1ro 4-methyl-5-

5-hydroxymethyl-4-methylhomopiperazino, . .

6%@&9@@@1%@%@%rb%mzhbomqwd?@@m@tﬁyl & 3-
I omopi erazmo 2- meth I erazino, 3-
R RoTag o 1 ey TR G barsiAts, ©-

G@ﬁﬁmm@mﬁl@aeama;m@, 7-methexymethyihomepiperazinog , 3-
2-methoxymethyl-4-methylhomopiperazino, 3-methoxymethyl-4-

n@hymm@m@mziﬁ@aBWQW&yMWBAWémmmWazm, 3,4~
eth eth I-4-methylhomopiperazino, 7- ethox methyl-4-
e]ﬁ%y %o%oplpé/?afﬁ iy yd’ro%gth%horﬁoﬁlpe?énﬁ Xp@raznlo, 3rd.57

hyg&%@&@ﬁ'ﬂ@ﬁlﬁﬂ@%@’l@lé hydrxyethyhomepiRerazing<3=zino, 3-
hydroxyethylhomopiperazino, 6-hydroxyethylhomopiperazino, 7-

hi;tdd):qnemnbmmm@mw aZ-hydroxyethgldo mysthylormopiperazinez ino,
oxyethyl-4-methylhomopiperazino,
gmﬁﬁ%ﬁi‘yﬁ%ﬁﬁﬂﬂ%%epﬁﬁéﬁa&?no Ry arss Bty yocmopiperazino,

Wﬁy@@%@@@@zﬂﬂ@%%@%@@%Héé‘?gg})ﬂﬁom@%%%ethyl 4-
2-methoxyethylhomopiperazino, 3-methoxyethylhomopiperazino,
methylhomopiperazino, 5-hydroxymethyl-4-methylhomopiperazino,
6-hydroxymethyl-4-methylhomopiperazino, 7-hydroxymethyl-4-
methylhomopiperazino, 2-methoxymethylhomopiperazino, 3-
methoxymethylhomopiperazino, 5-methoxymethylhomopiperazino,
6-methoxymethylhomopiperazino, 7-methoxymethylhomopiperazino,
2-methoxymethyl-4-methylhomopiperazino, 3-methoxymethyl-4-
methylhomopiperazino, 5-methoxymethyl-4-methylhomopiperazino,
6-methoxymethyl-4-methylhomopiperazino, 7-methoxymethyl-4-
methylhomopiperazino, 2-hydroxyethylhomopiperazino, 3-
hydroxyethylhomopiperazino, 4-hydroxyethylhomopiperazino, 5-
hydroxyethylhomopiperazino, 6-hydroxyethylhomopiperazino, 7-
hydroxyethylhomopiperazino, 2-hydroxyethyl4-
methylhomopiperazino, 3-hydroxyethyl-4-methylhomopiperazino,

5-hydroxyethyl-4-methylhomopiperazino, 6-hydroxyethyl-4-
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4-methoxyethylhomopiperazino, 5-methoxyethylhomopiperazino,
6-methoxyethylhomopiperazino, 7-methoxyethylhomopiperazino,
2-methoxyethyl-4-methylhomopiperazino, 3-methoxyethyl-4-
methylhomopiperazino, 5-methoxyethyl-4-methylhomopiperazino,
6-methoxyethyl-4-methylhomopiperazino, 7-methoxyethyl-4-

methyhomepiperazina ;i 2<carbamaythomepiperazings eyl homopiperazino,
carbamoylhomopiperazino, 4-carbamoylhomopiperazino, 5-

carFhBYRBRTGRIPRPEARS PEFBaMoyBRbPEra G romopiperazino,

cgr_ba 0 Ihom%piE razino, 2-carbamoy;, -g-mektlh Ihorr}Q iperazing .
S CATBaGY Aty INOMGRParasinG, 4-carbamoyhoreRperazte: ="

Secarbanyd-methylhopepipetazing, 6-cashameytdhylnomopiperazino,
methylhomopiperazino, 7-carbamoyl-4-methylhomopiperazino, 2-

methylcasrameyinoriopiperazinensr irsthy e arbamoyitforepipetaziho? 4-
methylcarbamoylhomopiperazino, 5- methylcarbgmoylho iperazino, 6-
n&ﬁgx%g%%%%%¥ﬁ$razeﬁh %—m?g?%ﬁﬁﬁghég—%—mgr%igggﬁéﬁé%%€?21no,

y omopipérazino rbamoylhomopip
2gnethylearhameyl-4-methylhamepingazing, rdsmethylcarbamoyh g -4 -
methylhomopiperazino, 5-methylcarbamoyl-4- methylhomopiperazino,
enaethylbarbamey 4-zhethyl Roroppaazineemathykcatbamoyt-4-
methylhom igerazino, 2-dimethylcarbamoylhomopiperazino,, 3-

AR A bATSRBHEBgatazinG. 4 ey EAAAMBy HOHGR

mByhomopiperazino, 5
;féafijBE&B&}'@EEQQJB%@P&QQWQ?r%ﬂegr@aﬁm@m&% bgmaylhemopiperazino,
;arbamoylhomopiperazino, 2-carbamoyl-4-methylhomopiperazino,
3-carbamoyl-4-methylhomopiperazino, 4-carbamoylhomopiperazino,
5-carbamoyl-4-methylhomopiperazino, 6-carbamoyl-4-
methylhomopiperazino, 7-carbamoyl-4-methylhomopiperazino, 2-
methylcarbamoylhomopiperazino, 3-
methylcarbamoylhomopiperazino, 4-
methylcarbamoylhomopiperazino, 5-
methylcarbamoylhomopiperazino, 6-
methylcarbamoylhomopiperazino, 7-
methylcarbamoylhomopiperazino, 2-methylcarbamoyl-4-
methylhomopiperazino, 3-methylcarbamoyl-4-
methylhomopiperazino, 5-methylcarbamoyl-4-
methylhomopiperazino, 6-methylcarbamoyl-4-
methylhomopiperazino, 7-methylcarbamoyl-4-
methylhomopiperazino, 2-dimethylcarbamoylhomopiperazino, 3-

dimethylcarbamoylhomopiperazino, 4-

dimethylcarbamoylhomopiperazino, 5-
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dimethylcarbamoylhomopiperazino, 2-dimethylcarbamoyl-4
methylhomopiperazino, 3-dimethylcarbamoyl-4- methylhomopiperazino,
5-dimethylcarbamoyl-4- methylhomopiperazino, 6-dimethylcarbamoyl-4-
methylhomopiperazino, 7-dimethylcarbamoyl-4- methylhomopiperazino,
2-carbamoylmethylhomopiperazino, 3 carbamoylmethylhomopiperazino, 4-
catihamaymethythamopipesaziner 8z cathameylmethylhomopiperazino, 6-
carbamoylmethylhomopiperazino, 7- carbamoylmethylhomopiperazino,

290 aHp BMO\IRTERYIY HEtRyMorRépipeP&zind | 3-carbamoylmethyl-4-

methylhomaopiperazino, 5-carbamoylmethyl-4- methylhomopiperazino,
&%m%gh%)#% ﬁﬂgg?hOﬁ%ﬁﬁgergglno,_2 Agme QCaFﬁé%3K4_4

6-car ylmet -me mopiperazino, 7-carbamoylmet

methyhomepiperazine i Adnethydcarbamaytmethylbpmopiperazino,
3-methylcarbamoylmethylhomopiperazino, 4-

niEhIchrbaTRYITOMEpipRrazindl Be Fethgrapbamoyttfomopiperazino, 6-
methylcarbamoylhomopiperazing, 7- methylcarbamoylhomopiperazino,
R Te S BACY MRy . Ty RONopea s L

2-methy e me oplpéraznllng,
Snaethylearkameymethyld- methylbomopiperazing. s-methylcarbamoyl-4-
methylhomopiperazino, 6-methylcarbamoyl-4- methylhomopiperazino,
7Topethylbaramoy 4 42nnethiyticemopiseraziidly Llhomopiperazino, 3-
2-dimethglc?r%q:rkrl1 me:{%lhomogiperazi 0,

(0)
AR ey B RSP Ariio, 4-

carbamoylmethylhomopiperazino, 5-
carbamoylmethylhomopiperazino, 6-
carbamoylmethylhomopiperazino, 7-
carbamoylmethylhomopiperazino, 2-carbamoylmethyl-4-
methylhomopiperazino, 3-carbamoylmethyl-4-
methylhomopiperazino, 5-carbamoylmethyl-4-
methylhomopiperazino, 6-carbamoylmethyl-4-
methylhomopiperazino, 7-carbamoylmethyl-4-
methylhomopiperazino, 2-methylcarbamoylmethylhomopiperazino,
3-methylcarbamoylmethylhomopiperazino, 4-
methylcarbamoylhomopiperazino, 5-
methylcarbamoylhomopiperazino, 6-
methylcarbamoylhomopiperazino, 7-
methylcarbamoylhomopiperazino, 2-methylcarbamoylmethyl-4-
methylhomopiperazino, 3-methylcarbamoylmethyl-4-
methylhomopiperazino, 5-methylcarbamoyl-4-
methylhomopiperazino, 6-methylcarbamoyl-4-

methylhomopiperazino, 7-methylcarbamoyl-4-
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dimethylcarbamoylmethylhomopiperazino, 5-
dimethylcarbamoylmethylhomopiperazino, 6-
dimethylcarbamoylmethylhomopiperazino, 7-
dimethylcarbamoylmethylhomopiperazino, 2-
dimethylcarbamoylmethyl-4-methylhomopiperazino, 3-
dimaethylcarbapigdmethyled-methyihormopiperazinoy dbmet hylhomopiperazino,
dimethylcarbamoylmethyl-4-methylhomopiperazino, 6-

dinetiytcarbantoytrTethy e methyHstRopiperazing; 74 -

dimsdvicarbamoyimeid:kmetyinomepiperagino.2.

aminomet ylﬁomopl erazmg, ~aminomet ylhomopiperazino, 5-
agiinemethyhopopiperazing, tramipopathythemopiperazino, 7-
aminomethylhomopiperazino, 2-aminomethyl-4- methylhomopiperazino,

3Hmpidé Az rrRRYIhbhiogiperzins razino, 7-
5-amingmethyl-4-methylh iperazino, 6-aminomethyl-4-
R B a3 Bt yhoR opperazino,
24nethylamingmethylhemopinerazing, 11 homopiperazino, 3-
methylaminomethylhomopiperazino, 4- methylaminomethylhomopiperazino,
5d msthiylaaimopsathy omopipetaziaohgl homopiperazino, 5-
methylaminomethylhomopiperazino, 7- methylaminomethylhomopiperazino,
DT TG By OB BIBEr A, T ety fingmethyl-4-
methyihomoepiperazinenerRgthylaminamethyl4s methylhomopiperazino,
6-methylaminomethyl-4- methylhomopiperazino, 7-methylaminomethyl-4 43
misthglhonopiperarind 2 dimethiylaaiihoiethylhopropiperazing,-3-

dimethylaminomethylhomopiperazino, 4- . , ,
amindémethylhomdpiperazino, 3-aminomethylhomopiperazino, 5-

aminomethylhomopiperazino, 6-aminomethylhomopiperazino, 7-
aminomethylhomopiperazino, 2-aminomethyl-4-
methylhomopiperazino, 3-aminomethyl-4-methylhomopiperazino,
S5-aminomethyl-4-methylhomopiperazino, 6-aminomethyl-4-
methylhomopiperazino, 7-aminomethyl-4-methylhomopiperazino,
2-methylaminomethylhomopiperazino, 3-
methylaminomethylhomopiperazino, 4-
methylaminomethylhomopiperazino, 5-
methylaminomethylhomopiperazino, 6-
methylaminomethylhomopiperazino, 7-
methylaminomethylhomopiperazino, 2-methylaminomethyl-4-
methylhomopiperazino, 3-methylaminomethyl-4-
methylhomopiperazino, 5-methylaminomethyl-4-
methylhomopiperazino, 6-methylaminomethyl-4-

methylhomopiperazino, 7-methylaminomethyl-4-
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dimethylaminomethylhomopiperazino, 5-
dimethylaminomethylhomopiperazino, 6-
dimethylaminomethylhomopiperazino, 7-
dimethylaminomethylhomopiperazino, 2-dimethylaminomethyl-4-
methylhomopiperazino, 3-dimethylaminomethyl-4- methylhomopiperazino,

Srdimethylanaipopethylk 4o methyihestopiperazina.ctidimetmdamiremetmd,4-3 -
methylhomopiperazino, 7-dimethylaminomethyl-4- methylhomopiperazino,

294RcBthFMoRrG|SipRIAZIRG CBLRMIRGEthYthctopiperazino,
da nc%g%tlﬂlglh%%?rp PRIAZING, 2 gren%g%etaglhognoplperazmo
t

6-amino omopiperazino, minoethylhomopiperazino,

2caminasthykd-naetyihomeppergaingz ino, 6-
3-aminoethyl-4-methylhomopiperazino, 5-aminoethyl-4-
n@ﬁ?lﬂ@%@ﬁib@@éﬁﬁb?@@ﬁ%&ﬁﬂ%ﬁ@@thyﬁmmopiperazino 7-

ainosie-metnihamopipereaing 2 menyaminastyhomoniperazing, 3

iInoe ipera amlnoe moplperazm

na@%@mm&&sﬂ@%mmrazmn%trnﬁmﬁam&@hymomoplperaZIno, 7-
methylaminoethylhomopiperazino, 2-methylaminoethyl-4-

mieththbmowiperszing 1 8methylamaidethyiid natethylhbnfopiperazino,
5- meth laminoethyl-4- methyl omopi er ing, 6-methylaminoethyl-4-
RO reinG. T et T oty bt

msthyhorESIRErSZiAG. 7 hethylammos yfn&rMnme homopiperazino,

iﬁ@m@w@fﬁryﬁ%mmmplpﬁrﬂmﬁj1%%'&%@6115}%@'homopiperazino,
%ethylhomopiperazino, 2—-aminoethylhomopiperazino, 3-
aminoethylhomopiperazino, 4-aminoethylhomopiperazino, 5-
aminoethylhomopiperazino, 6-aminoethylhomopiperazino, 7-
aminoethylhomopiperazino, 2-aminoethyl-4-methylhomopiperazino,
3-aminoethyl-4-methylhomopiperazino, 5-aminoethyl-4-
methylhomopiperazino, 6-aminoethyl-4-methylhomopiperazino, 7-
aminoethyl-4-methylhomopiperazino, 2-
methylaminoethylhomopiperazino, 3-
methylaminoethylhomopiperazino, 4-
methylaminoethylhomopiperazino, 5-
methylaminoethylhomopiperazino, 6-
methylaminoethylhomopiperazino, 7-
methylaminoethylhomopiperazino, 2-methylaminoethyl-4-
methylhomopiperazino, 3-methylaminoethyl-4-
methylhomopiperazino, 5-methylaminoethyl-4-
methylhomopiperazino, 6-methylaminoethyl-4-

methylhomopiperazino, 7-methylaminocethyl-4-
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dimethylaminoethylhomopiperazino, 5- dimethylaminoethylhomopiperazino,
6- dimethylaminoethylhomopiperazino, 7-
dimethylaminoethylhomopiperazino, 2-dimethylaminoethyl-4-
methylhomopiperazino, 3-dimethylaminoethyl-4- methylhomopiperazino,
5-dimethylaminoethyl-4- methylhomopiperazino, 6-dimethylaminoethyl-4-

methyhomepiperazina ;i A<imethylastingetyl-4do methyhomepiperazinoy, 3-
4-methanesulfonylhomopiperazino, 4-

ntethahBELRERYIafiRoTRORBPIISIaz . MR ¢aZEtidin-I- yl)homopiperazino,
4-pyrr Ijndinohomo iperazino, 4- piperidinohomopiperazino;and
1%0?(%21\9/63%}4%%)%%%08? ﬁ%egp g%%\%é—?i%fe compounds, preferred ones
include rhedollowing: Azetidin-toxk 3-dimgthylaminoazetidin-1-yl, 2-
methylazetidin-1-yl, 3-methylazetidin-1-yl, 2,2- dimethylazetidin-1-yl,
3B-arhbthyaaZetithr vyl 2rerdipssthy-3adimethylaminoazetidin-1-yl, 2-

hydroxymethylazetidin-1-yl, 3-hydroxymethylazetidin-1-yl, 2-. .
oy aE Lt L1 2 et Ao oS e ga AL o moe thL-¢

diraethylcarhamaeyazetidip; 1-yl, Srmethoxyazetidinidyyls 4yrrolidino,
2-fluoropyrrolidino, 3-fluoropyrrolidino, 2- oxopyrrolidino,
2ngitethlansinonsethylpyerolidind, /8= dimetylansinbmet Ryl pyrrolidino,

P e i
methylhomopiperazino, 7-dimethylaminoethyl-4-
methylhomopiperazino, 4-methanesulfonylhomopiperazino, 4-
methanesulfonylaminohomopiperazino, 4-(azetidin-1-
yl)homopiperazino, 4-pyrrolidinohomopiperazino, 4-
piperidinohomopiperazino;and 1,4-oxazepan-4-yl.

[0062]

Of the above-listed compounds, preferred ones include
the following:

Azetidin-1-yl, 3-dimethylaminoazetidin-1-yl, 2-
methylazetidin-1-yl, 3-methylazetidin-1-yl, 2,2-
dimethylazetidin-1-yl, 3,3-dimethylazetidin-1-yl, 2,2-
dimethyl-3-dimethylaminoazetidin-1-yl, 2-
hydroxymethylazetidin-1-y1l, 3-hydroxymethylazetidin-1-yl, 2-
carbamoylazetidin-1-yl, 2-methylcarbamoylazetidin-1-y1, 2-
dimethylcarbamoylazetidin-1-yl, 3-methoxyazetidin-1-yl1;
pyrrolidino, 2-fluoropyrrolidino, 3-fluoropyrrolidino, 2-
oxopyrrolidino, 2-dimethylaminomethylpyrrolidino, 3-

dimethylaminomethylpyrrolidino, 2,5-dioxopyrrolidino, 2-
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hydroxymethylpyrrolidino, 3-hydroxymethylpyrrolidino, 3- methoxypyrrolidino,
2-methoxymethylpyrrolidino, 3- methoxymethylpyrrolidino,
2-carbamoylpyrrolidino, 2- methylcarbamoylpyrrolidino,
2-dimethylcarbamoylpyrrolidino, 2-fluoromethylpyrrolidino;
2-oxoimidazolidin-1-yl, 4- oxoimidazolidin-1-yl,
SrtaethylA-oxomidazolidin-ingrt H3-1metndd-axawnidazokdin-1-yl;
pyrazolidino, 2- methylpyrazolidin-1-yl, 3-oxopyrazolidin-1-yl, 3,5-
di@%b%%é(ﬂ@bdﬁﬁql}ldjznfbrn@l&ﬂﬁiﬁﬁ&ihyﬂ-@d’szq,la{‘rﬁéﬁﬂyylByrazolidin-l-yl;

eridino, 2- fpe”d'rﬂ?b@ OXO%IQEI’I |no 4 -0X §| eridin

ox met rréildlno, 3-
droxymet eri hydroxy |per| gy

4@»&1{@xy@m&yﬂpmmnoszm@ﬁb&wmﬁa@d@s\prBomﬁm@p@/,piperidino,

4-methoxypiperidino, 2-methylpiperidino, 3-methylpiperidino,

AN EfYIpipRHEAG Y 2R dirfie iy pipefid o Bo3-chmetRyipivetiving, 4, 4-

dim p| eridino -fluor lperldlno 4 luor erldl hloropi erdlno,
Rl R e A

flgoam@w{félpﬁwmfoﬁuarﬂmetwlwpemmazi%@&aa@mqromp,ermmo

4,4-dichloropiperidino, 4- fluoromethylpiperidino, 2-hydroxymethylpiperidino,

20(>10miﬁ@éyélb@i@pwm@eriéwizh@érb%nmérp@mﬁ@dizi-in 1-yl, 3-

meth flrba;]nf;I glplperldln rqet ¥Icarbamog/!Lplper|d|no2 2-

mmee[ﬁ xymetiyipiperidine, 4 m&hyl A rhethdxypiperiding’ 2-

apuRansipyipineriding,-2-methylamingmethylnipgridino, 2146 3, 5-
dimethylaminomethylpiperidino, 2-aminoethylpiperidino, 2-
misthylapineethylpiperiting, 2-8imfethyldmincethylpigeriding]l , 2-
carbamoylpyrazolidin-1-yl; piperidino, 2-oxopiperidino, 3-
oxopiperidino, 4-oxopiperidino, 2-hydroxymethylpiperidino, 3-
hydroxymethylpiperidino, 4-hydroxymethylpiperidino, 2-
methoxypiperidino, 3-methoxypiperidino, 4-methoxypiperidino,
2-methylpiperidino, 3-methylpiperidino, 4-methylpiperidino,
2,2-dimethylpiperidino, 3,3-dimethylpiperidino, 4,4-
dimethylpiperidino, 3-fluoropiperidino, 4-fluoropiperidino,
4-chloropiperidino, 3,3-difluoropiperidino, 4,4-
difluoropiperidino, 2-fluoromethylpiperidino, 3-
fluoromethylpiperidino, 4-fluoromethylpiperidino, 3,3-
dichloropiperidino, 4,4-dichloropiperidino, 4-
fluoromethylpiperidino, 2-hydroxymethylpiperidino, 2-(1-
aminocyclopropyl)piperidino, 2-carbamoylpiperidino, 2-
methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 2-
methoxymethylpiperidino, 4-methyl-4-methoxypiperidino, 2-

aminomethylpiperidino, 2-methylaminomethylpiperidino, 2-
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4,4-difluoro-2-carbamoylpiperidino, 4-methylenepiperidino, 4-
(difluoromethylene)piperidino; piperazino, 2-oxo-4- methylpiperazino,
3-ox0-4-methylpiperazino, 3-0xo-4- ethylpiperazino, 4-formylpiperazino,
2,3-dioxo-4- methylpiperazino, 3,5-dioxo-4-methylpiperazino, 2,6-dioxo-4-
methylpiperazino, 4-methylpiperazino, 4-ethylpiperazino, 4-

isoptepylpiperazings daeyelopeapypiperazinem e dimethylpiperazing, 2-
3,4-dimethylpiperazino, 2-ethyl-4- methylpiperazino, . o

3neth A SR eRAppBIRZRE I 2936ropy-A Hréthyisipéramdylpiperidino,
3-isqpropyl-4-methylpiperazino, 2- cyclopropyl-4-methylpiperazing, . .. _
T PO R B saino,

trimethylpiperazing, 3:3:4 drimethvipiperagines 46-timethylo 3-oxopiperazino,
3,3,4-trimethyl-5-oxopiperazino, 2,2,4- trimethyl-3-oxopiperazino,

ugy/dlopiopamespirocs- methifpiperazinglpiperazino, 3-oxo-4-
Syclqpropanespiie 4-methyip

iperazino, 2- .
ipe 2, = ? gggl erazino, 2,3-dioxo-4-
Ccyclo r(g)p nespiro-4-methyl- Xxopiperazino, 3-

Cyeloptapanespiko-ddonet)d-2:0xepiperazingy 4raatyl3- no, 2, 6-dioxo-4-
cyclopropanespiropiperazino, 2-hydroxymethyl-4- methylpiperazino,
Suipydrpxyiietilz4-meeth§ipipslazing, e-rmethoxy piperdzing iperazino, 4-

2-methoxymeth I-4-metri1)ylp'£eraziyo, 3- melthox meth)[/ll(-)4- et?ylpiperazino,

2 Ry TRy Sty TRéthY hiperazio, B hyaroxyethyo4-methyfiiperazino, 2-
methexyethyl-ganeihyipipesazing; A=pethoxysthuA-methylpiperazino,
2-carbamoyl-4-methylpiperazino, 3 47 carbamoyl-4-methylpiperazino,
Jecarbahroydpiperazine, 2- aldthyicarbarmoyl-dimetladpiperazinosopropyl-4-
3-methylcarbamoyl-4- , , ,
methylpiperazino, 3-isopropyl-4-methylpiperazino, 2-
cyclopropyl-4-methylpiperazino, 3-cyclopropyl-4-
methylpiperazino, 3,4,5-trimethylpiperazino, 2,2,4-
trimethylpiperazino, 3,3,4-trimethylpiperazino, 4,6-dimethyl-
3-oxopiperazino, 3,3,4-trimethyl-5-oxopiperazino, 2,2,4-
trimethyl-3-oxopiperazino, 2-cyclopropanespiro-4-
methylpiperazino, 3-cyclopropanespiro-4-methylpiperazino, 2-
cyclopropanespiro-4-methyl-3-oxopiperazino, 3-
cyclopropanespiro-4-methyl-5-oxopiperazino, 4-acetyl-3-
cyclopropanespiropiperazino, 2-hydroxymethyl-4-
methylpiperazino, 3-hydroxymethyl-4-methylpiperazino, 4-
methoxypiperazino, 2-methoxymethyl-4-methylpiperazino, 3-
methoxymethyl-4-methylpiperazino, 2-hydroxyethyl-4-
methylpiperazino, 3-hydroxyethyl-4-methylpiperazino, 2-
methoxyethyl-4-methylpiperazino, 3-methoxyethyl-4-

methylpiperazino, 2-carbamoyl-4-methylpiperazino, 3-

47



methylpiperazino, 4-methylcarbamoylpiperazino, 2
dimethylcarbamoyl-4-methylpiperazino, 3-dimethylcarbamoyl-4-
methylpiperazino, 4-dimethylcarbamoylpiperazino, 2-
carbamoylmethyl-4-methylpiperazino, 3-carbamoylmethyl-4-
methylpiperazino, 4-carbamoylmethylpiperazino, 2-
methylcathamoyhmeethyl-4d:methylpiperazingg 3samoylpiperazino, 2-
methylcarbamoylmethyl-4-methylpiperazino, 4- methylcarbamoylpiperazino,
20dimethyrRaPSAMBY Mty a2y fre g ifipérszing "methylcarbamoyl-4-
STy el YRR e rasao, -
methylamyinesethyb4imethydpiperazipe r2-Aimethyaminemefhya rbamoy1-4-
4-methylpiperazino, 2-aminoethyl-4-methylpiperazino, 2-

nisthlahviiee i metAyIPiperazing: Prlirmethldmoctayios- 2-
methylpiperazing; morpholino, 2-methylmaorpholino, 3- methylmarpholino,
Ty SRR 22 Sy Blopt L BB oo

3nyoleniopanespiran|orpheling - Red-diaethylmasphaling.o, 2-
3,3-dimethylmorpholino, 3- hydroxymethylmorpholino,

3maethoxymmetiyhronstidlino,; S-rts/drovyethgimaeiotoling;
3-methaxyethylmorpholino, 3- carbamoylmorpholino,
A hroh ]

et ICAbAMGY IS ph8ling, 3<direthyiarBAMoyimorpholino,

3rearhamaeyimethylmorpboline n3-, methylcarhameylmethy|mamhg)inog 3-
dimethylcarbamoylmethylmorpholino, 3-carbamoylethylmorpholino,
Smmethylcarbameylethylfrofpheliiy; 13-adibrethyltadramoylethylmorpholino,
3-aminomethylmorpholino, 3 48 methylaminomethylmorpholino,

T GmethyiERThO ety IntoBholiRGS B aminoBthymbrpRais 10 2~
3ﬂ@€ﬁ§ﬂ%ﬁﬁ@@%@¥k§@qﬂuﬁg@h§Ipiperazino, 2-dimethylaminomethyl-

4-methylpiperazino, 2-aminoethyl-4-methylpiperazino, 2-
methylaminoethyl-4-methylpiperazino, 2-dimethylaminoethyl-4-
methylpiperazino; morpholino, 2-methylmorpholino, 3-
methylmorpholino, 2-ethylmorpholino, 3-ethylmorpholino, 2-
cyclopropanespiromorpholino, 3-cyclopropanespiromorpholino,
2,2-dimethylmorpholino, 3,3-dimethylmorpholino, 3-
hydroxymethylmorpholino, 3-methoxymethylmorpholino, 3-
hydroxyethylmorpholino, 3-methoxyethylmorpholino, 3-
carbamoylmorpholino, 3-methylcarbamoylmorpholino, 3-
dimethylcarbamoylmorpholino, 3-carbamoylmethylmorpholino, 3-
methylcarbamoylmethylmorpholino, 3-
dimethylcarbamoylmethylmorpholino, 3-carbamoylethylmorpholino,
3-methylcarbamoylethylmorpholino, 3-

dimethylcarbamoylethylmorpholino, 3-aminomethylmorpholino, 3-
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dimethylaminoethylmorpholino; thiomorpholino, 3- oxothiomorpholino,
1,1-dioxothiomorpholino, 2- methylthiomorpholino, 3-methylthiomorpholino, 2-
ethylthiomorpholino, 3-ethylthiomorpholino, 2-
cyclopropanespirothiomorpholino, 3- cyclopropanespirothiomorpholino,
2,2-dimethylthiomorpholino, 3,3-dimethylthiomorpholino,

rtayrdroxymetbyltiagorphphao,i3romethaxymethylthiomerpholiiono rpholino,
3-hydroxyethylthiomorpholino, 3- methoxyethylthiomorpholino,

3%&%%%%&%%@?&%%— mettRicarbamaeyithiomorshaing, 3o, 3-
et rgr%lmlo %Tﬁ %|I o, 3- C%B?‘[jnn(%/rm}?t ylltnhéomg)rpholino, 3-

met yIc bamoy orp OI]II’IO

dwemyi@ﬁr@ammame@hylml@nwipa@hm,oam&@lb@m@wetrwuhiomorpholino, 3-
methylcarbamoylethylthiomorpholino, 3-

d%émbamém&hﬂﬁ)mérﬁ?ﬁﬂwBh%ﬁél%?éR?@éﬁkfmvyltﬁiomorpholino, 3-

arbon Ithiomorphoalino, 3-
e?hoxg/c rbonylime qﬁylﬁlomgp%m? qr?exé{hyd)ropyrlaaﬁln 1-yl,
2-acetyibexahydrgpyridazinrloys RFormylhexahydropyridazin- 1-yl,
2-methylhexahydropyridazin-1-yl, 3- oxohexahydropyridazin-1-yl,

6eoxoaxatyRirepyidazinilopt r@@@élii@@thyﬂwe&ahyd%mmdézimr&oyp@o lino,
T O 14, S cumeciyicniomorphoiins, 5
hMgHHQ&@@H%ﬁhﬁW@hﬂgﬂ%9¥mgﬁéBékybZ%ydroxyethylthlomorphol1no, 3-
methoxyethylthiomorpholino, 3-carbamoylthiomorpholino, 3-
methylcarbamoylthiomorpholino, 3-
dimethylcarbamoylthiomorpholino, 3-
carbamoylmethylthiomorpholino, 3-
methylcarbamoylmethylthiomorpholino, 3-
dimethylcarbamoylmethylthiomorpholino, 3-
carbamoylethylthiomorpholino, 3-
methylcarbamoylethylthiomorpholino, 3-
dimethylcarbamoylethylthiomorpholino, 3-
methoxycarbonylthiomorpholino, 3-
methoxycarbonylmethylthiomorpholino, 3-
ethoxycarbonylmethylthiomorpholino; hexahydropyridazin-1-vy1,
2-acetylhexahydropyridazin-1-yl, 2-formylhexahydropyridazin-
1-y1l, 2-methylhexahydropyridazin-1-yl, 3-
oxohexahydropyridazin-1-yl, 6-oxohexahydropyridazin-1-yl1,
2,3-dimethylhexahydropyridazin-1-y1, 3-

hydroxymethylhexahydropyridazin-1-yl, 5-
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carbamoylhexahydropyridazin-1-yl, 2-
methylcarbamoylhexahydropyridazin-1-yl, 2-
dimethylcarbamoylhexahydropyridazin-1-yl; 2- oxohexahydropyrimidin-1-yl,
4-oxohexahydropyrimidin-1-yl, 6- oxohexahydropyrimidin-1-yl,
2-methylhexahydropyrimidin-1-yl, 3-methylhexahydropyrimidin-1-yl, 3-
cagharaaythexahydeopyipaitip-tryld3dzin-1-y1, 6-
methylcarbamoylhexahydropyrimidin-1-yl, 3-

divietrRfearp amoyReRamFarepYaAfiaint -yl 6 hydroxymethylpyrimidin-1-yl;
2-0x0-4-methylhomopiperazing, 3- oxo-4-methylhomopiperazino,

S NS eing. 5 oA heihylhomopiperazing

TrX0r e indhemopipenazing p 2:3rdioxohomepipepazino,
2,7-dioxohomopiperazino, 3,5- dioxohomopiperazino,
3FaRdohomepiperazinex 23 dioxev4- Arthyihbmdpipérazino,
2,7-dioxo-4-methylhomopiperazino, 3,5- dioxo-4-methylhomopiperazino
RS sl M R e T
ethydhemopirerazine. feyeloprgpylhomepiperazing ydropyrimidin-1-y1,
cyclopropanespirohomopiperazino, 3- cyclopropanespirohomopiperazino, 5-
cycloptopahespifohbraopiperazino; 6- ¢yclopropanespirohomopiperazino, 7-
cyclopropanespirghomopiperazino, 2,4-dimethylhomopiperazino,
3,4a-rwﬁe%%é?%%ﬁr%%%%ﬁ@ﬁ?ﬁ%ﬁé’t yltgg)_mopiperazino, 2-
hydraxymethykfdsnethylhamepipsrazing ifhydkoxymethyl-4 50
methylhomopiperazino, 2-methoxymethyl-4-methylhomopiperazino,

3dhethoxymethyhdembtisylhbmbpiperaziniol i5:methoxyfethyl-4-

hydroxymethylpyrimidin-1-y1l; 2-oxo-4-methylhomopiperazino, 3-

oxo-4-methylhomopiperazino, 5-oxo-4-methylhomopiperazino, 6-
oxo-4-methylhomopiperazino, 7-oxo-4-methylhomopiperazino,
2,3-dioxohomopiperazino, 2,7-dioxohomopiperazino, 3,5-
dioxohomopiperazino, 3, 7-dioxohomopiperazino, 2,3-dioxo-4-
methylhomopiperazino, 2,7-dioxo-4-methylhomopiperazino, 3,5-
dioxo-4-methylhomopiperazino, 3,7-dioxo-4-
methylhomopiperazino, 4-methylhomopiperazino, 4-
ethylhomopiperazino, 4-cyclopropylhomopiperazino, 2-
cyclopropanespirohomopiperazino, 3-
cyclopropanespirohomopiperazino, 5-
cyclopropanespirohomopiperazino, 6-
cyclopropanespirohomopiperazino, 7-
cyclopropanespirohomopiperazino, 2,4-dimethylhomopiperazino,
3,4-dimethylhomopiperazino, 3,4,5-trimethylhomopiperazino, 2-

hydroxymethyl-4-methylhomopiperazino, 7-hydroxymethyl-4-
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methylhomopiperazino, 6-methoxymethyl-4-methylhomopiperazino,
7-methoxymethyl-4-methylhomopiperazino, 2-hydroxyethyl4-
methylhomopiperazino, 7-hydroxyethyl-4-methylhomopiperazino,
2-methoxyethyl-4-methylhomopiperazino, 3-methoxyethyl-4-
methylhomopiperazino, 5-methoxyethyl-4-methylhomopiperazino,
6riaethaxyetbylidmethythomapipetazinon tmethaxyethylyd-homopiperazino,
methylhomopiperazino, 2-carbamoyl-4-methylhomopiperazino, 7-
céf%ﬁﬁ69%1%@%&%@5&%?%@&%@%&8%@5GS?‘I@ZFhOXYmethyl‘4‘
0 L N e OMOSIBE N oo
Icar a omoplperazmo 77 yIcarIB omo% Serazmo ’
1%@5@5@&@&&%&%@% #1oxeistdazalidinrloyl. D063 Okthe-hy14-
above-listed compounds, the below-listed ones are more preferred.

Aﬁ@ﬁawmqwogmmﬁwgminaamﬁﬁwylth-4-methylhomopiperazino,
di 3 d|m inoazetidin-1- droxy eth zetldl ,
Hﬂ hox 2&} ¥ne ?1 %Qﬁ 4 -

2%carbamoylazetidin-1- yF thy ? a amoyjlazét in-1-

2rdimsthylcadkameylazetidin-k- e 3rmethoxyazetidinstypyreldiperaz ino,
2-oxopyrrolidino, 2,5-dioxopyrrolidino, 2-methylpyrrolidino, 3-
nfethglpyerafid it 2; 2-dimethylhyrrolidiror 8z3-ndimethyipyrrotidiid, v 1 -4 -
2-di laminpmeth rroll ino, dlmethylamlno thylpyrrolidino,
TS AOIGING, SRR T oA o EeEaino, 1-

2carbamaylpyrreliding; E%B@Qﬂgéﬁmoylﬂﬁ@hgl& rbamoyl-4-
2-dimethylcarbamoylpyrrolidino, 2-fluoropyrrolidino, 3-fluoropyrrolidino, 2-
methylhomopiperazino, 7-methylcarbamoyl-4-
methylhomopiperazino, 2-dimethylcarbamoylhomopiperazino, 7-
dimethylcarbamoylhomopiperazino; 1,4-oxazepan-4-yl; 3-methyl-
4-oxoimidazolidin-1-yl1.

[0063]

Of the above-listed compounds, the below-listed ones
are more preferred.

Azetidin-1-yl, 3-dimethylaminoazetidin-1-yl, 2,2-
dimethyl-3-dimethylaminoazetidin-1-yl, 2-
hydroxymethylazetidin-1-yl, 2-carbamoylazetidin-1-yl, 2-
methylcarbamoylazetidin-1-yl, 2-dimethylcarbamoylazetidin-1-
yl, 3-methoxyazetidin-1-yl; pyrrolidino, 2-oxopyrrolidino,
2,5-dioxopyrrolidino, 2-methylpyrrolidino, 3-
methylpyrrolidino, 2,2-dimethylpyrrolidino, 3,3-
dimethylpyrrolidino, 2-dimethylaminomethylpyrrolidino, 3-
dimethylaminomethylpyrrolidino, 2-hydroxymethylpyrrolidino,

3-methoxymethylpyrrolidino, 2-carbamoylpyrrolidino, 2-
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fluoromethylpyrrolidino; 3-methyl-2-oxoimidazolidin-1-yl, 3-
methyl-4-oxoimidazolidin-1-yl; pyrazolidino, 2- formylpyrazolidin-1-yl,
2-carbamoylpyrazolidin-1-yl; piperidino, 2-oxopiperidino,
2-methoxypiperidino, 3- methoxypiperidino, 4-methoxypiperidino, 2-
hydroxymethylpiperidino, 2-(1-aminocyclopropyl)piperidino, 2-

cathamoylpipernidinop2rnethydcarbanmoylpipetiting 2-oamoylpyrrolidino,
dimethylcarbamoylpiperidino, 2-methoxymethylpiperidino, 2-
aminoRETRYIBIpEtidifo "2-methilatfirfotistrylpipenaing? 2-

dimeth Iam eth iperidino, amln ethylpiperidino, 2- _
T e e ez 1 101V, 3

3ﬁ4;@{9ptp@{@t@@nﬁdw@mp|@gﬂdnnq;ﬂrniﬁ}hawmqr&ﬂa,, 2—
4-methoxypiperidino, 3,3-difluoropiperidino, 4,4- difluoropiperidino,
3fmr@rbhfétﬁ9ﬁsﬂ>dé@dmol4yﬂuo?crﬁéﬁmﬁi9éﬁﬂwzolidin-l-yl ;

4- metkpll -4- methgx%plgerldlno 4.,4- dlf| oro- carbamo CPerldln%

45mith Jleneplioerldlno pip(%%fuoron{et yfgn plpgr;%ﬁ)no piperazino, 2-oxo-4-

methypiRgrazging, Braxo-4methyipiRgraging, S-axo-4-ethylpiperazino,
4-formylpiperazino, 2,3-dioxo-4- methylpiperazino,
3iBrdioxaraanethyipiperazino e, @di&c@ndmmbm@ra@iﬁb piperidino, 2-

4-methylpi er zino, 4-ethylpiperazin Ipiperazino,

carkfayp a er ] 1noypép éﬂ‘ﬁl gygng a <I>

4-cyclopr y?plﬁeram 2,4% dim |per plperazmo
Z@&Mﬂy_ﬂ@éwmﬁgh%&@&%ﬁ M@%@&Q@jﬁé'ﬂ@yf’p‘lé@rldlno,_ 2-
trimethylpiperazino, 2,2,4-trimethylpiperazino, 3,3,4 52 trimethylpiperazino,
4 dimetyi-Bloxepiperazine, 3;3w4-tirimetmyhSrexdpiperagmodino, 2-

2, 2 4-trimethyl-3-oxopiperazino, , , o
dimethylaminomethylpiperidino, 2-aminoethylpiperidino, 2-
methylaminoethylpiperidino, 2-dimethylaminoethylpiperidino,
3-fluoropiperidino, 4-fluoropiperidino, 4-methylpiperidino,

4-methoxypiperidino, 3,3-difluoropiperidino, 4,4-
difluoropiperidino, 3-fluoromethylpiperidino, 4-
fluoromethylpiperidino, 4-methyl-4-methoxypiperidino, 4,4-
difluoro-2-carbamoylpiperidino, 4-methylenepiperidino, 4-
(difluoromethylene)piperidino; piperazino, 2-oxo-4-
methylpiperazino, 3-oxo-4-methylpiperazino, 3-oxo-4-
ethylpiperazino, 4-formylpiperazino, 2,3-dioxo-4-
methylpiperazino, 3,5-dioxo-4-methylpiperazino, 2,6-dioxo-4-
methylpiperazino, 4-methylpiperazino, 4-ethylpiperazino, 4-
isopropylpiperazino, 4-cyclopropylpiperazino, 2,4-
dimethylpiperazino, 3,4-dimethylpiperazino, 2-ethyl-4-
methylpiperazino, 3-ethyl-4-methylpiperazino, 3,4,5-

trimethylpiperazino, 2,2,4-trimethylpiperazino, 3,3,4-
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2-cyclopropanespiro-4-methylpiperazino, 3-cyclopropanespiro-
4-methylpiperazino, 2-cyclopropanespiro-4-methyl-3- oxopiperazino,
3-cyclopropanespiro-4-methyl-5-oxopiperazino,
4-acetyl-3-cyclopropanespiropiperazino, 2-hydroxymethyl-4-
methylpiperazino, 3-hydroxymethyl-4-methylpiperazino, 4-

metheaxypiperazine a 2-methoxysethyk4rmetyd-plperazine 3no, 3,3, 4-
methoxymethyl-4-methylpiperazino, 2-hydroxyethyl-4- methylpiperazino,

3thydiekyethyPaceRhyipiperazitio, 2: méthbkyBthyMAlmetRyIpRperazing "o
3: meth xyethyl-4- ryeth Ipipera no, 2 car]t_)glgno I-4-methylpi q_,rgzgnno 255 o
metﬁ%//k%l(ry am%ypi r%e%ylé?per%ll o, ﬁ(f meth Icart?;m XIPXD panesp

methylpiparazing 2-caham oymmyképaﬁ&wglp@mam@tayl -3-
methylcarbamoylmethyl-4-methylpiperazino, 2-

ditiethiyicarbamisyimetylc4- PRy igis e RZiTo, 42Jaﬁﬁh@mefth9rx@piperazino,

eth razino, 2-methylaminometh I4 methylpip
n%met%m%é/%%)mg&y?prﬁé?ﬁﬁplfpera}fx amIl};\Oget T‘ me)i%yleplpeY 4ziho,
2M@§Hﬁ&§”ﬁ@¥¥@¥héJngﬂﬁéﬁ¥@&%ﬁgeh§i 4-methylpiperazino, 4-
dimethylaminoethyl-4-methylpiperazino; 1,2-dihydropyrazin-3- on-1-yl;
misrpholinie 1 eanethiid,; 2 dimairopyrarni8ron4=yk tinokpholss,azino, 3-
3-meth Imorglﬁolino 2- cgclo ro anes womonhoIlc?]

3 S rEBanegpiromiSToRY ﬁo SR aimSthymorsholngs 323 4~

dHB%HpT@Pﬂ@f@HKhé%hgdﬁyaﬁ@%@¥gﬂ9mﬂKﬂ%@E§ylp1peraz1no, 2-
methoxymethylmorpholino, 3-hydroxyethylmorpholino, 3-
methbxyethyhmorpholing) Blearanaeyintorpholirg 3= yethyl-4-
meth Icarbamoylmorphollno 3-dimethylcarbamoylmorpholino, 353
aﬁﬁﬁg%&ﬁﬁ?ﬁ&ﬁ%ﬁno 3%@%&%0%%%%%%%@0' B

dimethylaminomethylmarpheling, 3sapynosthylmormhing, 34 rpamoy1-4-
methylpiperazino, 2-carbamoylmethyl-4-methylpiperazino, 2-
methylcarbamoylmethyl-4-methylpiperazino, 2-
dimethylcarbamoylmethyl-4-methylpiperazino, 2-aminomethyl-4-
methylpiperazino, 2-methylaminomethyl-4-methylpiperazino, 2-
dimethylaminomethyl-4-methylpiperazino, 2-aminocethyl-4-
methylpiperazino, 2-methylaminocethyl-4-methylpiperazino, 2-
dimethylaminoethyl-4-methylpiperazino; 1,2-dihydropyrazin-3-
on-1l-yl; morpholino, 4-methyl-1,2-dihydropyrazin-3-on-1-yl;
morpholino, 3-methylmorpholino, 2-cyclopropanespiromorpholino,
3-cyclopropanespiromorpholino, 2,2-dimethylmorpholino, 3,3-
dimethylmorpholino, 3-hydroxymethylmorpholino, 3-
methoxymethylmorpholino, 3-hydroxyethylmorpholino, 3-
methoxyethylmorpholino, 3-carbamoylmorpholino, 3-

methylcarbamoylmorpholino, 3-dimethylcarbamoylmorpholino, 3-
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methylaminoethylmorpholino, 3-dimethylaminoethylmorpholino;
thiomorpholino, 3-oxothiomorpholino, 1,1-dioxothiomorpholino,
3-hydroxymethylthiomorpholino, 3-hydroxyethylthiomorpholino;
hexahydropyridazin-1-yl, 2-acetylhexahydropyridazin-1-yl, 2-
formylhexahydropyridazin-1-yl, 3-oxohexahydropyridazin-1-yl,

2smethylbexghydropytdazin; 134 n2-cearbamoeyhexalycdropyrdazine1-yi;-
2-oxohexahydropyrimidin-I- yl, 4-oxohexahydropyrimidin-1-yl, .
3etyiHe RARYEHBP Hridint ARG 6oRydroxgiethgireXaRgdrspyinidin-1-yl;

2;0%0:7 methy 'ehc%rgﬁ RIRSLAZING;, 3-0X0- é‘['i%g%*})é'éi%rn'?ﬁﬁ’%es@ Qs 2% ho;

methylhomopiperaZzino, 7-oxo-4-methylhomopiperazino,

diaxo-ddnethylhemppiperazing: Zmo-eioxa-4n methythamepiperazindrpholino,
3,5-dioxo-4-methylhomopiperazino, 3,7- dioxo-4-methylhomopiperazino,
43meusyireitpiperaziie R ethghbropipefaznexyethylthiomorpholino;

4-cyclopropylhomapiperazino, 2- | . L _
AR L e s RO OSSR gehydropyridazin-l-yl, 2

cycloptapRRespir-dopetyhemopiRarazing ashexahydropyridazin-1-y1,
cyclopropanespiro-4-methylhomopiperazino, 7-

cyclopropamespirdanethyldemopiperazinaiand 1,4-oxazepan-4- yl; and
3 methyl 4 gxoimidazolidin.1yL 00641 Of the aboye compounds, the .,
befow TiSfad 8RES AYE eVRAT MiGra Preferfed. 3 ImTathy AMInbaZ&tidft Ty
2,2-dimethyl3s dimethvianinaazgtidin-1;yl, 2shydroxymethylazetiding 11yl 4+ n-
54 carbamoylazetidin-1-yl, 3-methoxyazetidin-1-yl; 2- oxopyrrolidino,
2ihydroxygmeyhylpysrofidimpl 2exahydropyrimidin-1-yl; 2-oxo-4-
methylhomopiperazino, 3-oxo-4-methylhomopiperazino, 5-oxo-4-
methylhomopiperazino, 7-oxo-4-methylhomopiperazino, 2,3-
dioxo-4-methylhomopiperazino, 2, 7-dioxo-4-
methylhomopiperazino, 3,5-dioxo-4-methylhomopiperazino, 3,7-
dioxo-4-methylhomopiperazino, 4-methylhomopiperazino, 4-
ethylhomopiperazino, 4-cyclopropylhomopiperazino, 2-
cyclopropanespiro-4-methylhomopiperazino, 3-
cyclopropanespiro-4-methylhomopiperazino, 5-
cyclopropanespiro-4-methylhomopiperazino, 7-
cyclopropanespiro-4-methylhomopiperazino;and 1,4-oxazepan-4-
yl; and 3-methyl-4-oxoimidazolidin-1-yl.
[0064]

Of the above compounds, the below-listed ones are even
more preferred.

3-Dimethylaminocazetidin-1-yl, 2,2-dimethyl-3-

dimethylaminocazetidin-1-yl, 2-hydroxymethylazetidin-1-yl, 2-
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carbamoylpyrrolidino, 3-fluoropyrrolidino, 2- fluoromethylpyrrolidino,
2-fluoromethylpyrrolidino; pyrazolidino, 2-formylpyrazolidin-1-yl, 2-
carbamoylpyrazolidin-1-yl; piperidino, 2- hydroxymethylpiperidino,
2-(1-aminocyclopropyl)piperidino, 2- carbamoylpiperidino,
2-methylcarbamoylpiperidino, 2- dimethylcarbamoylpiperidino,
3emethoxypiperding; 3- flugrgpiperidiniee Avilueropiperiding,l ; 2-
4-methylpiperidino, 4- methoxypiperidino, 3,3-difluoropiperidino, 4,4-

dft R Spipetitiic %-fldoreifethiyipiperiging] 4-metAyr2- methoxypiperidino,

4.4-difluoro-2-carbamaqylpiperidino, 4- methylenepiperidino,
e S it
3raxe-4-etbylpiperazing, i4rimethylpiperazinae 4tsthylpiperazing.o ;
4-isopropylpiperazino, 4-cyclopropylpiperazino, 2,4-dimethylpiperazino, 3,4-
dinietgAdipeiarino 23yEprbpyR4meéthyipipetdzine; 3,4,5-
trimethylpiperazino, 2,2,4-trimethylpiperazino, 3,3,4- trimethylpiperazino,
R e,
AnpetReXRIREIAZING &-CYelapropanespiro--methylpiperazing. drerphalno, 2 -

3-carbamoylmorpholino, 3- methylmorpholino; 1,1-dioxothiomorpholino,
tiiomurpholimg r2rmetmdhexahydropyridazimesdpiperidino, 2-
Bgneé%hci)éa%darggggdazin]-fl,- I;n%oxg-_dgénef‘ltgxlholmopig E%%in03§-oxo-4-
nTetRyInomMGopiperafo Ametyihomopipsrazitio’ 4~ RtfyihoRiopiperazino,
4-ayclopropythomeniperazing, 4.4 poxazenan; 4yl Ripeydie ridino, 4-
4-methoxypiperidino, 4,4- difluoropiperidino, 3,3-difluoropiperidino, 3-
methoxypiperidino, 3,3-difluoropiperidino, 4,4-
difluoropiperidino, 4-fluoromethylpiperidino, 4-methyl-4-
methoxypiperidino, 4,4-difluoro-2-carbamoylpiperidino, 4-
methylenepiperidino, 4-(difluoromethylene)piperidino; 3-oxo-
4-methylpiperazino, 3-oxo-4-ethylpiperazino, 4-
methylpiperazino, 4-ethylpiperazino, 4-isopropylpiperazino,
4-cyclopropylpiperazino, 2,4-dimethylpiperazino, 3,4-
dimethylpiperazino, 3-cyclopropyl-4-methylpiperazino, 3,4,5-
trimethylpiperazino, 2,2,4-trimethylpiperazino, 3,3,4-
trimethylpiperazino, 4,6-dimethyl-3-oxopiperazino, 3,5-dioxo-
4-methylpiperazino, 4-methoxypiperazino, 2-cyclopropanespiro-
4-methylpiperazino; morpholino, 3-carbamoylmorpholino, 3-
methylmorpholino; 1,1-dioxothiomorpholino, thiomorpholino; 2-
methylhexahydropyridazin-1-yl, 3-methylhexahydropyridazin-1-
yl; 3-oxo-4-methylhomopiperazino, 5-oxo-4-
methylhomopiperazino, 4-methylhomopiperazino, 4-

ethylhomopiperazino, 4-cyclopropylhomopiperazino; 1,4-
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fluoropiperidino, 4-fluoropiperidino, 4- fluoromethylpiperidino;
2-dimethylaminomethylpyrrolidino, 3- dimethylaminopyrrolidino,
3-methoxypyrrolidino; 3-methyl-4- oxoimidazolidin-1-yl;
hexahydropyridazin-1-yl, 2- acetylhexahydropyridazin-1-yl, and 2-
carbamoylhexahydropyridazin-1-yl. 00651 Of the above compounds, the
mwost prptatred onesmarpdhe dfallowingmd3-Dimethyleerinaazetidin; 1-yl,
3-methoxyazetidin-1-yl; 2-fluoromethylpyrrolidino, 3-fluoropyrrolidino;
pSieotien®y L pBkRyPyrazolidito: Piperditec pidino, 3-
aminocyclopropybpiperiding, 2-carbamaylpiperidinp, 2-
o A B ericino, 3
methexypiperiding, B-fluaropiperidinon 4+ fluoremetdpiperidingo1idino, 3-
4-methoxypiperidino, 4- fluoropiperidino, 4,4-difluoropiperidino, 4-methyl-4-
nfBtRekYpibeFidiig, Y- rfethgienepiperitiid o4y Riffideroriéthy e ne)piierichnd
4-cyclopropylpiperazino, 3- 0xo-4-methylpiperazino, 3-oxo-4-ethylpiperazino,
e 4 B G aio. ' oeto o
methylpiperazing 4piethyl3-0xohomopipgrazino; hexahydropyridazin-1-yl,
2-carbamoylhexahydropyridazin-1-yl; and morpholino. 0066] 56 All the
compoundsl{teetthedprasent dantioh-dé not necessarily form salts.
Ho[vg%\é%r] when a compound (I) has a

Of the above compounds, the most preferred ones are the
following:

3-Dimethylaminocazetidin-1-yl, 3-methoxyazetidin-1-yl;
2-fluoromethylpyrrolidino, 3-fluoropyrrolidino; pyrazolidino,
2-formyl-pyrazolidino; piperidino, 2-(1-
aminocyclopropyl)piperidino, 2-carbamoylpiperidino, 2-
methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 3-
methoxypiperidino, 3-fluoropiperidino, 4-
fluoromethylpiperidino, 4-methoxypiperidino, 4-
fluoropiperidino, 4,4-difluoropiperidino, 4-methyl-4-
methoxypiperidino, 4-methylenepiperidino, 4-
(difluoromethylene)piperidino; 4-cyclopropylpiperazino, 3-
oxo-4-methylpiperazino, 3-oxo-4-ethylpiperazino, 4-
methylpiperazino, 4,6-dimethyl-3-oxopiperazino, 3,5-dioxo-4-
methylpiperazino; 4-methyl-3-oxohomopiperazino;
hexahydropyridazin-1-yl, 2-carbamoylhexahydropyridazin-1-yl;
and morpholino.

[0066]
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carboxyl group, an amino group, or a like group, or when Arl or Are is a
pyridine ring or an analogous ring, the compound can form a salt, and in
some cases, the salt may form a solvate. Examples of the salt include salts
of inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
and nitric acid; salts of organic acids such as methanesulfonic acid,
p-toluerresulfonic aecidpfumasc acjd,o andHéflyeroaceticiacidnand salts afot
alkali metal ions or alkaline earth metal ions, such as sodium ion, potassium
iOHECBP Ealeiunt I6RT0067] The sBR/E DF a predent coRTBUUH(I) andtRE 2

solve%e of.a salt of the present comggund O(p encompass not on ly. those

I
1 p \ b
formed m/rou% “addition of a solvent er]%ployedal ina cry%%éﬂlz%tlon st‘cf:-lpebnutArl

alse these formed thraugh absosptien -ef meistur inkairibyamples eb#i und
solvent include water; Iowerl alcohols such as methanol and ethanol; and
offfér 6fFaNnie svivéntsJUehids AeBrRneand aceionifile H{0us8] frre 2

TR e e e e
oftheipreseiil wentignds@sdellows:[Q069]yHp24i0 QbR Ars G Rut IV
I\Iacid, and nitric acid; salts of organic acids such as
methanesulfonic acid, p-toluenesulfonic acid, fumaric acid,
and trifluoroacetic acid; and salts of alkali metal ions or
alkaline earth metal ions, such as sodium ion, potassium ion,
or calcium ion.

[0067]

The solvate of a present compound (I) and the solvate
of a salt of the present compound (I) encompass not only
those formed through addition of a solvent employed in a
crystalization step but also those formed through absorption
of moisture in air. Examples of the solvent include water;
lower alcohols such as methanol and ethanol; and other
organic solvents such as acetone and acetonitrile.

[0068]

The compounds (I) of the present invention may be
prepared according to the process described below. A typical
production method of the compounds (I) of the present
invention is as follows:

[0069]

[F4]
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Arz Ar2CO2RI /NON () OOZR (~) RO2R Arm NHNH2 Ark Art CO2RI (2) C4)
(5) (6) AretNH, (3)ArzOH 7N 2 ArN (7) 0070] (wherein Arl and Ar2
have the same meanings as described above, and R1 represents a methyl
group or an ethyl group) Briefly, an aromatic ketone (1) and oxalic acid
dialkyl ester are treated in an alcoholic solvent (e.g., methanol or ethanol) in
the pgesence of a sodium alkoxide (e.g., sodium methoxide or sodiqm
ethoxjde), to therebyllyield a compound (2)L‘.r2 actioq tempeNaIMre is
preferably -10 to Alr(,)d)& ]ﬂecggmpound (2) may al Rrely'be rgpaFeQRby
dissolvinglf suspending a compoungh(1) an oxdlic acid dialkyl €ster in a
suitable sehent (such 4 JN,N- dim%thylformamide)J, and then causing )
reaction with sodium hydride in an,argon stream {t -20 to 20C. Alternatively,

the compound (2) may be prepared by dissolving the compound (1) in an
inert solvent such as tetrahydrofyram, and underiooling, treated with a base
such as lithium bis(trimethylsilyl)anide, anqrgeacted with diethyl oxalate
ester. The reaction temperature is preferably W%:H more preferably
'78C Ar /N‘HN/ :

1

(7)
[0070]
(wherein Ar; and Ar, have the same meanings as described
above, and R! represents a methyl group or an ethyl group).

Briefly, an aromatic ketone (1) and oxalic acid dialkyl
ester are treated in an alcoholic solvent (e.g., methanol or
ethanol) in the presence of a sodium alkoxide (e.g., sodium
methoxide or sodium ethoxide), to thereby yield a compound
(2). The reaction temperature is preferably -10 to 100°C.

The compound (2) may alternatively be prepared by
dissolving or suspending a compound (1) and oxalic acid
dialkyl ester in a suitable solvent (such as N,N-
dimethylformamide), and then causing reaction with sodium
hydride in an argon stream at -20 to 20°C.

Alternatively, the compound (2) may be prepared by
dissolving the compound (1) in an inert solvent such as
tetrahydrofuran; and under cooling, treated with a base such
as lithium bis(trimethylsilyl)amide, and reacted with diethyl
oxalate ester. The reaction temperature is preferably -78 to

20°C, more preferably -78°C.
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58 The compound (1) may be a commercial product. Alternatively, the
compound (1) may be produced through a method described in the
Referential Examples below or similar methods. [0071] When the compound
(1) has functional groups such as hydroxyl and amino, preferably, they are
protected by suitable protective groups in advance. Exemplary protective

groups fotdyssaxyinaude)tertalutyt and henzykanrd exeraplaty protective
groups for amino group include trifluoroacetyl, tert-butoxycarbonyl, and

behzgERyEATONY. ThRseFBRERe Groupdimay B RHEPEd tinkerah a

C%”@E'Qé‘sds%%?'ﬁefgr the E%S give, protect Y%%%%‘é’fe- 002 o or similar
Su%sequenty, the compound (2) is dissolved in alcohol ?met anol or
ethanalisTo the resultant solution, a hydrazine derivative (4) or a salt

thereof is added at room temperature. After addition of a suitable volume of

acéfié 7adid, the mixture is refluxed with heat, to thereby yield a compound

(5) . At the time of production, gioisomer (6). is by-produced, but through
R ol Bt A LR S b oD e

candeeasily dsolatedh andgpuuifiees The, hydrazing-degivative (o3 salt
thereof may be produced as follows. An aromatic amine (3) is dissolved in
conéentratedohydrechioric acidue the resuftanesoldtiorrdadivnP hitiitecisive
added while cogl; on icie, to ttﬁ[ﬂeby yield

groups for roxyl 'inc e “tert-butyl and benzyl; and
exemplary protective groups for amino group include
trifluoroacetyl, tert-butoxycarbonyl, and benzyloxycarbonyl.
These protective groups may be removed under conditions
suitable for the respective protective groups.

[0072]

Subsequently, the compound (2) is dissolved in alcohol
(methanol or ethanol). To the resultant solution, a
hydrazine derivative (4) or a salt thereof is added at room
temperature. After addition of a suitable volume of acetic
acid, the mixture is refluxed with heat, to thereby yield a
compound (5). At the time of production, a regioisomer (6)
is by-produced, but through silica gel column chromatography
or a similar step, the target compound (5) can be easily
isolated and purified.

The hydrazine derivative (4) or a salt thereof may be
produced as follows. An aromatic amine (3) is dissolved in
concentrated hydrochloric acid. To the resultant solution,

sodium nitrite is added while cooled on ice, to thereby yield
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59 a diazo derivative, which is treated with tin(ll) chloride. the reaction
temperature is preferably -10 to 20C. The hydrazine derivative (4) may be a
commercial product or may be prepared by a method in which halogenated
Arl is reacted with hydrazine (see the Referential Examples) or a similar
method. The aromatic amine (3) may be a commercial compound or may be
peepareddyiamethod,deseniliec indhe Refesential fExamplesisectioreride .
similar method. 0073] In the above-described pyrazole ring formation
rédctiore aacéti atiMmayaiel replaced byte sahable-amount of “fiethylamine

or concer%tra ed dedzrggglo&ic acid tollow&ﬂ b}é ref]éjé( %nder heat. .

t 1.
Alternatlve?y a%?i in some c%gég,a alggmpoun a(%) may be obtained without

agddiion-ef aceticacide tHethdarmine,orconcanirated hygrechlpacagitated
0074] Also, in the pyrazole ring formation reaction, together with a
cbmpaend £5); teCompbindysi 5idiRyd /R S-Hydtokg-TH T pyfazole Foaimay )

bglprgdug%gfs arr%ir%tgrrgedi% e. In such a case bé/ dﬁ?o'ﬁ{in _@ee resultant

S r me . e, aromatic . n a .
mixtute in'a solvent such as methyFene chioride, and then'a ding while

stisingemethanesutfonyl ehiaride; frigthylamine-andid, dimethylaminepyridines
the intermediate may be transformed into a compound (5). 0075] The above
compauhdRG)anay beatrahsformedsings ahl intemediate (1) based omed -
co%rggg]knowledge in organic
In the above-described pyrazole ring formation reaction,
acetic acid may be replaced by a suitable amount of
triethylamine or concentrated hydrochloric acid, followed by
reflux under heat. Alternatively and in some cases, a
compound (5) may be obtained without addition of acetic acid,
triethylamine, or concentrated hydrochloric acid.
[0074]

Also, 1in the pyrazole ring formation reaction, together
with a compound (5), a compound of 4,5-dihydro-5-hydroxy-1H-
pyrazole form may be produced as an intermediate. In such a
case, by dissolving the resultant mixture in a solvent such
as methylene chloride, and then adding while stirring
methanesulfonyl chloride, triethylamine and 4-
dimethylaminopyridine, the intermediate may be transformed
into a compound (5).

[0075]
The above compound (5) may be transformed into an

intermediate (7) based on common knowledge in organic
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60 chemistry by way of ester hydrolysis using hydrochloric acid, Lewis acid,
or a similar acid. Examples of the base include a hydroxide of an alkali metal
(such as lithium, sodium, or potassium) . Examples of the Lewis acid include
boron tribromide. The reaction temperature is preferably -20 to 100C, more
preferably -5 to 50C The compound (5) may be transformed into a variety of
denwatives-throughcheniicas madifigation based enicemmen dkowledgednid,
organic chemistry. For example, derivatives such as alcohols, triflates, and
nitAte'sS(5-te7d) €an des b‘f@é@ée&ﬁé% corfpsiid %58)ﬁ d@?%]bﬁ%ﬁf BROLpde
HO }EBé)rSOC})&%N | IfNaJ N ALIN- N O« ? 02R 002I§O 1%(5%
(§c) NC' <7 N'COR Ar%NbN ](SdS“ 00a77] wherein Ar ast e’ same meaning
agslefineduahqveeBangenetesra benzykgroup R denetesia methyh group or
an ethyl 61

tribromide. The reaction temperature is preferably -20 to
100°C, more preferably -5 to 50°C

The compound (5) may be transformed into a variety of
derivatives through chemical modification based on common
knowledge in organic chemistry. For example, derivatives
such as alcohols, triflates, and nitriles (5b to d) can be

produced from compound (5a):

[0076]

[F5]

[0077]
(wherein Ar; has the same meaning as defined above, Bn

denotes a benzyl group, R' denotes a methyl group or an ethyl
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group). Specifically, a benzyloxy compound (5a) is dissolved in ethanol or a
similar solvent, followed by catalytic hydrogenation using 10%
palladium-carbon as a catalyst, to thereby yield a hydroxy compound (5b).
The hydroxy compound (5b) is then dissolved in methylene chloride or a
similar solvent, and in the presence of a base such as pyridine, the solution
isgteagted with trifluoromethanesulfonic acid anhydride at -50 to 50C, to

thereby yield a compound (5¢) Next, the compound (5c¢) is dissolved in .
dichloroeftfaie 6F a' Sifilar S50/t ahd Frevesiant selutioh S teaetedPrith™

cyanatri(n-butyl)tin and-tetrakis(tripheny sphine)palladiu , Whereby a
cégﬁg néol m%f)u%ds(%la ]l'saf)rosdjﬁc‘é% tr'h egr%ggcctgi)%%ﬁte%pec raa]tcl?rrﬂeﬁgigl Breferably
fropa 204ent00GnThe regction conditionsunteagents, efe. are-appropsiaielyo
selected based on common knowledge in organic chemistry. [0078]
Mdresver, a5 describéd Befow, & eBRipbtthd((3e) malfise Nyarsfoymeeripennd

di%s}or;nt derivatives, of czirbo ylic aci?ﬂi amide, and amine 5;_, 50, andﬁhl:
10078] 161 52 HO20 S KE N NN T EOBR- NN COPRe - 6 He 17
solvent, and in the presence of a base such as pyridine, the
solution is reacted with trifluoromethanesulfonic acid
anhydride at -50 to 50°C, to thereby yield a compound (5c).
Next, the compound (5c) is dissolved in dichloroethane or a
similar solvent, and the resultant solution is reacted with
cyanotri (n-butyl)tin and
tetrakis (triphenylphosphine)palladium (0), whereby a cyano
compound (5d) is produced. The reaction temperature is
preferably from 10 to 100°C. The reaction conditions,
reagents, etc. are appropriately selected based on common
knowledge in organic chemistry.

[0078]

Moreover, as described below, a compound (5e) may be
transformed into different derivatives of carboxylic acid,
amide, and amine (5f, 5g, and 5h):

[0079]

[F6]
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N N Ark/Nqgr/ N A/N (5e) (5f) (59) 1 BocHN N ArZ'N~N 002R (5h) 0080]
(wherein Arl and R1 have the same meanings as defined hereinabove and
Boc denotes a tert-butoxycarbonyl group). Specifically, methylpyrazine (5€) is
dissolved into pyridine or a similar solvent. Selenium dioxide is added to the
resultant solution at room temperature, and the mixture is refluxed under
heat, to thereby yield carboxyllc acid (5f). The carboxylic acid (5f) is
subjected to fusion reaati , for example, aqueodis ammonia,
a{‘rr‘?fgnlum chloride, and a aﬂ roaprlate fusion dgeént, ﬁeq by an amide (5
g) can pared. An ami re( prepaqéd’throught j

process. Thatis Cé’a‘i}boxyllc acid t) f$s6lved in, for examp 3 e. At
room ﬁénﬁpeﬁature tert-butanot! trlethylamlne and dlphenylmfospﬁorylamde
are added,gand the resultant mixggre is refluxed under heat. The reaction
conditions, reagents, etc. are aplpropriately selected based#3 on common

knowledge in organic chemistry, The compound (5) can be transformed into
an intermediate (7) through ester hydrolysis as described above. [0081]

BocHN )V
\E\ |
N — i
N GO R
Ar]/ N

(Bh)

[0080]
(wherein Ar; and R' have the same meanings as defined
hereinabove and Boc denotes a tert-butoxycarbonyl group).
Specifically, methylpyrazine (5e) is dissolved into
pyridine or a similar solvent. Selenium dioxide is added to
the resultant solution at room temperature, and the mixture
is refluxed under heat, to thereby yield carboxylic acid (5f).
The carboxylic acid (5f) is subjected to fusion reaction with,
for example, agqueous ammonia, ammonium chloride, and an
approapriate fusion agent, whereby an amide (5 g) can be
prepared. An amine (5h) is prepared through the following
process. That is, carboxylic acid (5f) is dissolved in, for
example, dioxane. At room temperature, tert-butanol,
triethylamine, and diphenylphosphorylazide are added, and the
resultant mixture is refluxed under heat. The reaction

conditions, reagents, etc. are appropriately selected based

63



Fusion reaction between the intermediate (7) and amine (8) provides
compound (I) of the present invention: [0082] [F7] ArZr 2 -COzH No Ar, N
HN~ Are/N N (7) (I) (8) [0083] (wherein Arl and Are have the same
meanings as described above). The fusion process described above may be
performed through a method generally used for peptide synthesis.
Examplesof peptidesynthesisdngthods inchidestheyazide method, the acid
chloride method, the acid anhydride method, the DCC
(dicycloﬁé?yl%ﬁ%ﬁﬁidé? mémddPthe aefive @5 nidthed2the
caihanyidimidazols ethod e EGHHOBT(L, NJioXybeRzaiazale) v
metho a method using water-soluble carbodi rﬁ/lde and a metho using )
dle{thybqyanophosphate These methods are described in, for example, M.
Bodanszky, Y. S. Klausner, and M.A. Ondetti, "Peptide Synthesis,"” A Wiley-
interscievntf"eiﬁﬂbﬁ@&tfb?ﬂNé\)v%?ﬁem9?6961fl¢q1§ﬁ@i@¢esyﬁtheﬁ@d amine

tldes ! Elgégwer Scientifi |ICE%II%I’I Corrr1 any Nlew Yotrk 1976; and
"Le(%tuPes on xperlmgntarf h ?ry tlﬁ epd vcﬁ 2, Brganlc §ynthe5|s AV
editeddyy the Japanese

[E7]

2 _— ﬁ\rz _— 9

N 4 —C0OH - y P NQ
TN P
Am H{::i) ﬁﬁ M

(7)
(8) ‘D

Ar

[0083]
(wherein Ar; and Ar, have the same meanings as described
above) .

The fusion process described above may be performed
through a method generally used for peptide synthesis.
Examples of peptide synthesis methods include the azide
method, the acid chloride method, the acid anhydride method,
the DCC (dicyclohexylcarbodiimide) method, the active ester
method, the carbonyldiimidazole method, the DCC/HOBT (1-
hydroxybenzotriazole) method, a method using water-soluble
carbodiimide, and a method using diethyl cyanophosphate.
These methods are described in, for example, M. Bodanszky, Y.
S. Klausner, and M.A. Ondetti, "Peptide Synthesis,”" A Wiley-

interscience publication, New York, 1976; G. R. Pettit,
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Society of Chemistry, Maruzen Publishing, 1992. Examples of a solvent

used in the fusion reaction include N,N- dimethylformamide, pyridine,
chloroform, methylene chloride, tetrahydrofuran, dioxane, acetonitrile, and a
solvent mixture thereof. The reaction temperature is preferably -20 to 50C,
more preferably -10 to 30C. The amine compound (8) may be a commercial
pragugitordnay heopragiuced threegh armethed describeebinilierature obipany,
the Referential Examples section herein or a similar method. [0084] In the

abiBVe ¥asibn reacfion2ihenlthetarhfie eompomt 18 has afurRisnargrotp
such as a hydroxyl (g%%%,ia%n MiNR. giouR.-Pr.a ggﬁb%)%’ | gg}o%@l,ethga anese
1 foup | ly ‘a suita

functibn%?group IS préfera rotected with ‘a suitable protective group in

advanee y\Wihercthenfunetionaligraup:is @ tiydiexy ggoup othe. amingnples of
compound (8) may be transformed to a tert-butyl compound or a benzyl
confpourRprioeRAtherfusion ferction; "whehithe finetorwal grotip is an amino

graup,, before fusion reaction, a trifluorgacetyl compound, a .
R St o1 DBl Sog Abor S Rt ey
when- ihe duetional graup is acarbexylgroup; beforefysionsdeastiend xture
methyl ester or a tert-butyl ester is formed. [0085] The thus-produced
cohpoamd. (I) Bi¢he preseninventien 265 neayi bersubjectedltp a flfrther 50°C,
chemical maodification reaction _based on common knowledge of organic

chgnfisty tothareny tranhsiorm térivativés af eBmpouiPt) For’dxdiples @

Statildrcial product or may be produced through a method
described in literature or in the Referential Examples
section herein or a similar method.

[0084]

In the above fusion reaction, when the amine compound

(8) has a functional group such as a hydroxyl group, an amino
group, or a carboxyl group, the functional group is
preferably protected with a suitable protective group in
advance. When the functional group is a hydroxyl group, the
amine compound (8) may be transformed to a tert-butyl
compound or a benzyl compound prior to the fusion reaction;
when the functional group is an amino group, before fusion
reaction, a trifluoroacetyl compound, a tert-butoxycarbonyl
compound, or a benzyloxycarbonyl group is formed; and when
the functional group is a carboxyl group, before fusion
reaction, a methyl ester or a tert-butyl ester is formed.
[0085]

The thus-produced compound (I) of the present invention
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from compound (la), derivatives such as an alcohol, triflate, nitrile, and
amide (Ib to Id) can be produced, and a methoxy derivative (If) can be
produced from alcohol (Ib): [0086] [F8] eno NHO a2 NoNoN NNN
Ar~N-N Ar; N~N Ar, (la) (Ib)a)z0MeO,H2NNO~ NONpNNQN N
Ar~N N Ar, N N Arx N , (If) Cla) (Id) [0087] (wherein Arl4-ihas the same
meanipgs aswdefinedinercinalbove handdBe tlenoiemadienzyh giouwp)eaction
Specifically, a compound (la) is dissolved in ethanol or a similar solvent,

fOIRGEH BY CZREAREE HiRiragenatior UsiiganYs pallamiikcarbbh dshgreby
cata ylstfto theo{ b¥\ya%lcljv%ns aI%ohoI % gle :%I ohoﬁlélb) is th rldlssso%\éerdtﬁng
metﬁyfene (IZTHOI‘I eora S|m|Iar socfve t, and in the presence o?a ase suc
aspyridedbersolution js acted withes such as an alcohol, triflate,
nitrile, and amide (Ib to Id) can be produced, and a methoxy
derivative (If) can be produced from alcohol (Ib):

[0086]

[F8]

Y,

=0 @ H,N e 7
NN N §
N~ P ] M /N‘N/ -
Ar1/ N f—\r1

(la)

[0087]

(wherein Ar;|¥ has the same meanings as defined hereinabove,
and Bn denotes a benzyl group).

Specifically, a compound (Ia) is dissolved in ethanol
or a similar solvent, followed by catalytic hydrogenation
using 10% palladium-carbon as a catalyst, to thereby yield an
alcohol (Ib). The alcohol (Ib) is then dissolved in
methylene chloride or a similar solvent, and in the presence
of a base such as pyridine, the solution is reacted with
trifluoromethanesulfonic acid anhydride at -50 to 50°C, to

thereby yield a compound (Ic). Next, the compound (Ic) is
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trifluoromethanesulfonic acid anhydride at -50 to 50C, to thereby yield a
compound (Ic). Next, the compound (Ic) is 66 dissolved in dichloroethane or
a similar solvent. To the resultant solution is added, under stirring,
cyanotri(n- butyl)tin and tetrakis(triphenylphosphine)palladium (0), whereby a
nitrile compound (Id) is produced. The reaction temperature is preferably
frans 101t0c00C. \Whet theositrlen ddy is dissotverkin a solvent suctvashe
methanol or tetrahydrofuran, and then hydrolyzed with sodium hydroxide, an
aﬁﬂéé%l@%rﬁﬁé%é@ﬂcé& TREPEactiBf femperdttiré s préfstably/ffém O to

fo H V\}/Q%matlv%{ytte e nigrile (Id), “i%f A X%flanﬁsggrlrrqg into,a §§£%o>i3gi)clacid,

usion reaction usin mple, aquéous ammonia,
apHBeBii achlotide ) andanpuitalle fusioniagent wihereby amamidedie)ocan
be produced. [0088] When alcohol (Ib) is dissolved in a solvent mixture of
ntahaﬁghtetrahydsrafmmﬁﬁ methyldneuhibrides etd. 0 dhd tdihthe resealtantrile
%J ion.is a ded at | room temper{:tlture and up}der stlrrln I1exane solution
tri e]tﬁy ﬁyﬁalazome]tﬁane a meI%hoxy compoun % can be produced.

T’ﬂ@tf eagtianctemeperature isRreferabhs 0o L0G. Whenpratectign o these,
functional groups is needed, conditions under which protection or

depratection iJ performedecappropriately deternminedased-onwonamone is

knowledge in organic chemlstr% C/[0089} Each of the above-described
CB %mo tﬁg 10 . ternatively, the nitrile (Id)

may be transformed into a carboxylic acid, followed by a
fusion reaction using, for example, agqueous ammonia, ammonium
chloride, and a suitable fusion agent, whereby an amide (Ie)
can be produced.

[0088]

When alcohol (Ib) is dissolved in a solvent mixture of
methanol, tetrahydrofuran, methylene chloride, etc., and to
the resultant solution is added at room temperature and under
stirring a hexane solution of (trimethylsilyl)diazomethane, a
methoxy compound (If) can be produced. The reaction
temeperature is preferably 0 to 50°C. When protection of the
functional groups is needed, conditions under which
protection or deprotection is performed appropriately
determined based on common knowledge in organic chemistry.

[0089]

Each of the above-described compounds (Ia to If) of the

present invention may be transformed to another derivative

falling within the scope of the present invention through
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present invention may be transformed to another derivative falling within the
scope of the present invention through 67 chemical modification based on
common knowledge in organic chemistry. [0090] The compounds () of the
present invention, salts thereof, and solvates of the compounds or salts are
endowed with potent anti-platelet aggregation activity, and they strongly
inhibited fhrombus foraation ivea dighsheamstressnimducaddhiembesisnic
model. Therefore, the compounds (1) of the present invention, salts thereof,
afdgblvates of the compounds or salts are useful in humans and other
mam as preventive and/or therapeutic agents for ischemic diseases
caused by thrombus or embolus such as myocardial infarction, angina
pectoristehroniestablesanginacunstable apgita; etc/khischemicsalts
cerebrovascular disorder (transient ischemic attack (TIA), cerebral infarction,
etdp fpheraPvascuiar His@dse embelismualtsr eplacehentwithegfloved
artificial vessel, thrombatic embolism after coronary artery interventjon
EorhaRy SHary By A5 ST (CRB ] e s bl
ceoranaly andieplastyt (RICA): stentplacement o tc.), diahetie retirepathy and; -
nephropathy, and embolism after replacement with an artificial heart valve,
ahddlse ast aymreventive aedidr- theiapesatic sgent agaiestformdton bf of
thrombi and emboli associated Wi{h vascular oPeration,

fthe presen nyention, sa thereo sb$§gtgéng%ogﬁgeal
cireation> aRd tha fike™ Mdteotar, the “CoMmpoundd(h) SPthe bresen
invention, salts therepfsande useful in humans and other mammals as
preventive and/or therapeutic agents for ischemic diseases
caused by thrombus or embolus such as myocardial infarction,
angina pectoris (chronic stable angina, unstable angina,
etc.), ischemic cerebrovascular disorder (transient ischemic
attack (TIA), cerebral infarction, etc.), peripheral vascular
disease, embolism after replacement with an artificial vessel,
thrombotic embolism after coronary artery intervention
(coronary artery bypass grafting (CABG), percutaneous
transluminal coronary angioplasty (PTCA), stent placement,
etc.), diabetic retinopathy and nephropathy, and embolism
after replacement with an artificial heart valve, and also as
a preventive and/or therapeutic agent against formation of
thrombi and emboli associated with wvascular operation, blood
extracorporeal circulation, and the like. Moreover, the
compounds (I) of the present invention, salts thereof, and
solvates of the compounds or the salts are useful for

ameliorating ischemic conditions such as ulcer, pain, and
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solvates of the compounds or the salts are useful for ameliorating ischemic
conditions such as ulcer, pain, and 68 chill, which accompany chronic
arteriosclerosis obliterans. [0091] When any of the compounds () of the
present invention, salts thereof, and solvates of the compounds or the salts
is used as a drug, the daily dose for an adult, which varies depending on the

ageisex, symptorms @fthe patienteics is referabdy 0 omigtaod ), taekens .
preferably 0.5 mg to 500 mg. The daily dose may be divided and
adhtifistéred several times a day. If necessary, the compound/salt/solvate

may be adminjstered aa.dose exceading.he gbove daily dose. 10097LMNo,
particular limitation is imposed on the administration route and the dosage

form ot awdrugecontaininRg s» coapoungt(1} pEthepresent dnventions assalt of 1 s
the compound, or a solvate of the compound or the salt, and the drug may

besdmistered Vi afiy fodieland #e anydosatie fofihl s desifed. VR es
dogsage form may be determined appropriately depending on th .
s e el S A A A M
Preraratignipethod Ry insolpeyating.a pparmacalogicallysageeptableocantigr

as desired. Examples of oral preparations include solid preparations such
ashablérs powders, mranbkesd pillsdafdacdpsdies) as veelkds diguikal times
preparations,such as solution. , Syrup, SIXIrSUSRENsIgN, and emulsjon.
administered at a dose exceeding the above daily dose.
[0092]

No particular limitation is imposed on the
administration route and the dosage form of a drug containing
a compound (I) of the present invention, a salt of the
compound, or a solvate of the compound or the salt, and the
drug may be administered via any route and in any dosage form
as desired. The dosage form may be determined appropriately
depending on the administration route. The drug may be
produced through a conventional drug preparation method by
incorporating a pharmacologically acceptable carrier as
desired.

Examples of oral preparations include solid
preparations such as tablets, powders, granules, pills, and
capsules, as well as liquid preparations such as solution,
syrup, elixir, suspension, and emulsion.

An injection may be prepared by filling a container

with a solution of a compound (I), a salt of the compound, or
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An injection may be prepared by filling a container with a solution of a
compound (I), a salt of the compound, or 69 a solvate of the compound or
the salt. A solid prepared by, for example, freeze-drying such a solution may
also be used as an injection which is restituted before use. In manufacture of
any of the above drug preparations, one or more pharmaceutically
aeceptable additivessseleatesh, it aceordanceawith needs, fiemm@arapagsad by,
binder, a disintegrant, a dissolution promoter, a lubricant, a filler, an
eXEPiEHAENE sintifa oA dditves vayF BeincorpotaietPtheféin. FExampresised
[%05934 T!:Dg .%rg%ent invggggnivgill next be cée%Fri')beeidO@ more detail by way of

. € : S
examples, Which should ot be construed as limiting the invention thereto.

[0094] [Referential Exaraplerlh3-Hydrazinopyridine J0095bER]INEHNH2 NT
[0096] At 5C or lower, sodium nitrite (10.5 g) in water (39 mL) was added
drepwise tB3-antiheppadiriet1320 by i ceairdetitiated Fiidrocikidriedad (204
mb) over 30,minutes, Jollowed by stiripa for 15 minutes, Thereaclion oy, ot
mixtuté “was added’ (jzlropW|se o’tin%ﬁfch orld%gdiﬁy reftee(_rlog g)n J !

a dissolution promoter, a lubricant, a filler, an excipient,
and similar additives may be incorporated therein.
[Examples]

[0093]

The present invention will next be described in more
detail by way of examples, which should not be construed as
limiting the invention thereto.

[0094]
[Referential Example 1] 3-Hydrazinopyridine
[0095]

[F9]

[0096]
At 5°C or lower, sodium nitrite (10.5 g) in water (39
mL) was added dropwise to 3-aminopyridine (13.0 g) in
concentrated hydrochloric acid (104 mL) over 30 minutes,
followed by stirring for 15 minutes. The reaction mixture
was added dropwise to tin(II) chloride dihydrate (109 g) in

concentrated hydrochloric acid (59 mL) at 5°C or lower over

70



concentrated hydrochloric acid (59 mL) at 5C or lower over 70 30 minutes,
followed by stirring for 1 hour. Under the same temperature conditions, 6N
agueous sodium hydroxide (796 mL) was added dropwise to the reaction
mixture, and then a solvent mixture of methanol-chloroform (1:10) was added
for partitioning the reaction mixture. The solvent of the organic layer was
evaparatedadefseduced pressurer ta nifierely givesthe. titlecompard asne
solid product (12.5 g, 83%). [0097]

1FRNMR 40T HZDMSOIE)5: £ 82¢21 B1'%), 6 BYH(EH, Brvs) 7204e (796 mL)
7.12(2H 7.76-7.78(1H,m), 8.08(1H,m). EI-MS m/z;109(M>)., [0098
EcRil S oA S W LN NP
[GLOG]drydrazine: monohyekates (23180 1g) vas adeed 1o & chleropytazine for
(10.44 g) in ethanol (65 mL) at room temperature, and the resultant mixture

weastiefluked foe 1 Firoursafoliowediby eebfing iRtdr. SPHE eadctivh §6lwent was
evagorated under reducedé)re?:su%reed and then benzene was added to the

r&4idG6. The TSNt mixtufe was subjedied o decantation, o thereby
remevedn mselublgdnatten. Jhesnrfdound as a solid product (12.5 g,
83%) .

[0097]

'H-NMR (400MHz, DMSO-d¢) 8:4.02 (2H,br s), 6.89(1H,br s), 7.04-
7.12(2H,m), 7.76-7.78(1H,m), 8.08(1lH,m).

EI-MS m/z:109(M") .

[0098]

[Referential Example 2] 2-Hydrazinopyrazine

[0099]

[F10]

(Y

[0100]

NHNH,

Hydrazine monohydrate (21.80 g) was added to 2-
chloropyrazine (10.44 g) in ethanol (65 mL) at room
temperature, and the resultant mixture was refluxed for 17
hours, followed by cooling in air. The reaction solvent was
evaporated under reduced pressure, and then benzene was added
to the residue. The resultant mixture was subjected to

decantation, to thereby remove an insoluble matter. The
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benzene was evaporated under reduced pressure. Hexane was added to the
resultant solid, and the mixture was subjected to filtration, to thereby give the
titte compound (4.67 g, 47%). [0101]
1H-NMR(400MHz,CDC13)5:7.89(1H,d,J=2.7Hz), 7.99-8.05(1H,m)
8.20(1H,d,J=1.5Hz). ESI-MS m/z:111(M+H)". [0102] [Referential Example 3]
2r-dydeazénopyyinicine (463] (kL NN MNH2p NN [OQ4] Hydrazinewas
monohydrate (20 mL) was added to a suspension of 2-chloropyrimidine
(6809 ihethARoFGO*MLIHE rdBm- dentetatute, TollWeaEby 3tinivg 16186 4
inutresl The solvent of reaction mixture was ev Eorated under r gu gd
pressUra. and theh witer (34 ML) s added (6 the resite.  The sol thi
precipitated was collected through filtration, to thereby give the title
compound (2.30 g, 40%). [0105] 1H-NMR(400MHz,DMSO-d6)5:4.12(2H,s),
6.37-68060(1H,m), 8.12(1H,s), 8.30(2H,d,J=4.9Hz).EI-MS m/z:110(M"). [0106]
ZRefere Rl Eampte 5 Benay oy Py L G 5 o5 (a1, m)
8.20(1H,d, J=1.5Hz) .
ESI-MS m/z:111 (M+H)".
[0102]
[Referential Example 3] 2-Hydrazinopyrimidine
[0103]

[F11]

Y

[0104]

NHNH,

Hydrazine monohydrate (20 mL) was added to a suspension
of 2-chloropyrimidine (6.00 g) in ethanol (60 mL) at room
temperature, followed by stirring for 80 minutes. The
solvent of reaction mixture was evaporated under reduced
pressure, and then water (34 mL) was added to the residue.
The solid that precipitated was collected through filtration,
to thereby give the title compound (2.30 g, 40%).

[0105]
"H-NMR (400MHz, DMSO-d¢) 8:4.12 (2H,s), 6.57-6.60(1H,m),
8.12(1H,s), 8.30(2H,d,J=4.9Hz) .EI-MS m/z:110(M") .

[0106]
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pyridyl)-1H-pyrazole-3-carboxylic acid [0107] [F12] 0 COZH N [0108] 1)
5-(5-Benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
ester Acetic acid (6.65 mL) was added at room temperature to a suspension
of 4-(5-benzyloxy-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester (7.61 g) and
3-hydrazinopyridine (3.04 g) obtained in Referential Example 1 in ethanol
(152 mlx)ehhe aresedtanp mixture was reskxegfox pdohoyrs; followed by-
cooling in air. The reaction mixture was partitioned between saturated
agtiests sodldintciagéAcarbohate antichidfoform. The organic layer was
dri 91% r sodium sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was purified by silica
gel [ealamn chromatography (ethyl acetate - chloroform), to thereby give
5-(5-benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H- pyrazole-3-carboxylic acid ethyl

es s a solid product (7.38 g, 79%). [0109] 73
1 R(400MHz,CDC13)5:2.48(3H,s), 5.08(2H,s), 7.05(1H,d,J=8.5Hz),

7.16(1Hdd¥<8,5,2.9H2), 7.31-7.43(5H,m), 8.26(1H.d,J=2.9Hz).
\N _
»—CO,H

~¢ N

L.
N

[0108]

1) 5-(5-Benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester

Acetic acid (6.65 mL) was added at room temperature to
a suspension of 4-(5-benzyloxy-2-pyridyl)-2,4-dioxobutanocic
acid ethyl ester (7.61 g) and 3-hydrazinopyridine (3.04 qg)
obtained in Referential Example 1 in ethanol (152 mL). The
resultant mixture was refluxed for 64 hours, followed by
cooling in air. The reaction mixture was partitioned between
saturated aqueous sodium hydrogencarbonate and chloroform.
The organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate - chloroform), to
thereby give 5-(5-benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester as a solid product
(7.38 g, 79%).

[0109]
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EI-MS m/z:199(M*). [0110] 2) 1-(5-Benzyloxy-2-pyridyl)ethanone Selenium
dioxide (9.20 g) was added at room temperature to
5-benzyloxy-2-methylpyridine (4.13 g) in pyridine (83 mL). The resultant
mixture was refluxed for 61 hours, followed by cooling in air. The reaction
mixture was partitioned between water and chloroform. The organic layer

was-gried aveiimagnesiug sultade anhydrate, ddter:a filiration step, the
solvent was evaporated under reduced pressure. Triethylamine (6.35 mL)

wasladdéd at faomterperature tbfa ftixt(ré of the Sfesuitant fésidué3 (SH, M),

Osgimethylhydroxylamine hydrochloride (2.22 g),
%(B%giFneth%fa%lndlinb)%%g;ﬂ)-s-ethylcarbodiimide hydrochloride (4.37 g), and

1rhydroxybenzotriazoje (3.08 g) in N,N-dimethylformamide (95 mL), followed
by stirring for 61 hours. The reaction mixture was partitioned between water

anblethyl acetate. The organic layer was dried over sodium sulfate

aphydrate. After a filtratign step, the solvent was evaporated under reduced

p? ssqurg,gaﬁa?ﬁg lrgéii%luge \%gol St rlff)lé%%?/ns?l?cea gel column chromatography

(ethyl acetate: 1 hgxane) tadhereyglye Srhenzylaxypyrding2-cashpxylicc ure
acid N-methoxy-N-methylamide as an oily product (3.75 g, 66%). (FAB-MS
/2 2r MK T anteg g b i ‘etmiosphete &t 08 raethidlithivm ¢1r1oOM 824 mL) .
oEAB eSSy e LA A A Moy N atise (37437h o
tetrahydrgfuran{ys mlyy followed by stiring fofe was partitioned between
water and chloroform. The organic layer was dried over
magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure. Triethylamine
(6.35 mL) was added at room temperature to a mixture of the
resultant residue, N,O-dimethylhydroxylamine hydrochloride
(2.22 g), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (4.37 g), and l-hydroxybenzotriazole (3.08 g)
in N,N-dimethylformamide (95 mL), followed by stirring for 61
hours. The reaction mixture was partitioned between water
and ethyl acetate. The organic layer was dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl acetate -
hexane), to thereby give 5-benzyloxypyridine-2-carboxylic
acid N-methoxy-N-methylamide as an oily product (3.75 g, 66%).

(FAB-MS m/z:273 (M+H)".)

In an argon atmosphere at 0°C, methyllithium (1.10M
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40 minutes. The reaction mixture was partitioned between water and ethyl
acetate. The organic layer was dried over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography (ethyl acetate -
hexane), to thereby give 1-(5-benzyloxy-2- pyridyl)ethanone as an oily
peaditet (1.4t ged7%) 1 {01, IHINMR{AOOMHE zZ:GREL 325067 E3H,5), 5-
5.18(2H,s), 7.30-7.45(6H,m), 8.03(1H,d,J=8.8Hz), 8.39(1H,d,J=2.7Hz).
EPMIS AR 2R TN L 16T E21C3) 215 B eiizyi6kyt ZNFTWP?%rHTd%Wéﬁ&Ede

a thyl ester n mosph di hyI ate and the
aggvzlc;b Rained iﬁ ?grba%r%yjfg?(%u a@rﬁif et Eanor% J?l 4‘%@ r¥ efhanoﬁj(lg for
mio) wasadded torseditin ethexide {Q8740)is ethanold(lsrak) Hellowed by

stirring for 7 hours at room temperature. Subsequently, the resultant mixture
waststirréd fop lhh’dura@te@@éefo"&ﬁéd bycovlinglinvdr. SGdiufT ERogider

(O. 8 L‘gguanqglecthyl oxal 1 75 Were ecq: atg the re?cnon npllxture

ion
re was S |rre 68 fOf OUI’ an en was cooled’in air.

%@@@gﬁenwswaterpwate@d%& iheré%@@'&{l mixtyee,and then was
washed with 75 diethyl ether. The aqueous layer was partitioned between a

sagfratbtagacons sofutioh ofvamiasiany ehloridevand céhlorsfonnr Thiey

or anic Jayer was dried over sqdium sulfate
thyi %cetate - exanég to thereby give 1-(5-benzyloxy-2-

pyridyl)ethanone as an oily product (1.47 g, 47%).

[0111]
'H-NMR (400MHz,CDC13)8:2.67 (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) .

[0112]
3) 4-(5-Benzyloxy-2-pyridyl)-2,4-dioxobutanoic acid ethyl
ester

In an argon atmosphere, diethyl oxalate (1.75 mL) and

the above-obtained 1-(5-benzyloxy-2-pyridyl)ethanone (1.46 g)
in ethanol (15 mL) was added to sodium ethoxide (0.874 g) in
ethanol (15 mL), followed by stirring for 7 hours at room
temperature. Subsequently, the resultant mixture was stirred
for 1 hour at 60°C, followed by cooling in air. Sodium
ethoxide (0.874 g) and diethyl oxalate (1.75 mlL) were added
to the reaction mixture. The mixture was stirred at 60°C for
1 hour, and then was cooled in air. Subsequently, water was

added to the reaction mixture, and then was washed with
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anhydrate. After a filtration step, the solvent was evaporated under reduced
pressure, to thereby give 4-(5- benzyloxy-2-pyridyl)-2,4-dioxobutanoic acid
ethyl ester as a solid product (1.38 g, 66%). [0113]
1H-NMR(400MHz,CDC13)5:1.38-1.42(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).
EdMSIM/z:327E@\'). [0Ad4h4)cous layer was partitioned between a
5-(5-Benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
esfErAcetiRadid B®s N9 Was Aidet afFeort tempetartiteito 28 Suspension

of the above-obtained 4-(5-benzyloxy-2-pyridyl)-.2,4-dioxobutanoic acid ethyl
Eiiolad s el e e Tl Cop St ol e RS

Examplesl:4n ethanelk (152 ml) ke resudtant mixeuresvas refluxed for 64
hours, followed by cooling in air. The reaction mixture was partitioned
beWreer atsaturarderadiretirs Solitd A DI Sadium HydFsdencarbenateland

chloroform. The organic Jayer was.dried over sodium sulfate anhydrate. After
A tah T SOt o BB Lo Fed ol Brasareoand &

ep, solvent Was evapora under feduce pressure, and
the 1esidye wag purified dysiliea gel column chromatography (ethyl acetate -

chloroform), to thereby give 5-(5-benzyloxy 76
2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester as a solid
p{gg%ﬁtfa((?zi%%n?ﬁZ?g/g)dl[?)lslﬂ.38—1.42(3H,m), 4.35-4.42(2H,m),
5.20(24,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-MS m/z:327 (M) .

[0114]
4) 5-(5-Benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester
Acetic acid (6.65 mL) was added at room temperature to

a suspension of the above-obtained 4-(5-benzyloxy-2-pyridyl) -
2,4-dioxobutanoic acid ethyl ester (7.61 g) and 3-
hydrazinopyridine (3.04 g) obtained in Referential Example 1
in ethanol (152 mL). The resultant mixture was refluxed for
64 hours, followed by cooling in air. The reaction mixture
was partitioned between a saturated aqueous solution of
sodium hydrogencarbonate and chloroform. The organic layer
was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and

the residue was purified by silica gel column chromatography

(ethyl acetate - chloroform), to thereby give 5-(5-benzyloxy-
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1H-NMR(400MHz,CDC13)5:1.41-1.44(3H,m), 4.43-4.49(2H,m), 5.10(2H,s),
7.20(1H,s), 7.25(1H,dd,J=8.8,2.9Hz), 7.35- 7.41(7H,m), 7.82-7.85(1H,m),
8.23(1H,d,J=2.9Hz), 8.52(1H,m), 8.59(1H,dd,J=4.9,1.5Hz). FAB-MS
m/z:401(M+H)'. [0116] 5) Title Compound iN Aqueous sodium hydroxide
(32.2 mL) was added at room temperature to the above-obtained

52(5chenzyloxy-P-pyrigyh-it-{3-pyrieyhyid qyrazolec3s«cashoxylic acidetbyhy1
ester (5.16 @) in a mixture of methanol (50 mL) and tetrahydrofuran (50 mL),
folRvied By stirifg f6r P60 MiRbite’s] THe Feaction’ solvent was evaporated
un%\[ {%(Tuced pressure. The residue was dissolved in chloroform and water.
The resultant mixture was neutralized with iN aqueous hydrochloric acid (33

mky)-nWRe 7eaation mixtures wasspartitioned:betyween water angd agsalyent
mixture of methanol-chloroform (1:5). The organic layer was evaporated

updeép feduced pressufe ftostheréby givie tHE tifleSedmpoetifd)as d solid

ARGy 7 55 7 (T 7 JOCLH 12 Bt 7 Ty Ba T
8619(A rhel,F2,9H2), 8.516kH,0,J=2.4Hz), 8.60-8.61(1H,m), 13.10(1H,s). 77

FAB-MS m/z:373(M+H)*. [0118] [Referential Example 5]
5EEBCHforn/2-pyfdyNE(3-pyridyl)-

[0116]

5) Title Compound
1IN Aqueous sodium hydroxide (32.2 mL) was added at room

temperature to the above-obtained 5-(5-benzyloxy-2-pyridyl) -
1-(3-pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (5.16
g) in a mixture of methanol (50 mL) and tetrahydrofuran (50
mL), followed by stirring for 160 minutes. The reaction
solvent was evaporated under reduced pressure. The residue
was dissolved in chloroform and water. The resultant mixture
was neutralized with 1IN aqueous hydrochloric acid (33 mL).
The reaction mixture was partitioned between water and a
solvent mixture of methanol-chloroform (1:5). The organic
layer was evaporated under reduced pressure, to thereby give
the title compound as a solid product (4.61 g, 96%).

[0117]
'H-NMR (400MHz, DMSO-d¢) 8:5.19 (2H,s), 7.27-7.28(1H,m), 7.35-
7.54(7H,m), 7.70(1H,d,J=8.8Hz), 7.78-7.81(1H,m),
8.19(1H,d,J=2.9Hz), 8.51(1H,d,J=2.4Hz), 8.60-8.61(1H,m),

13.10(1H,s).
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1H-pyrazole-3-carboxylic acid [0119] [F13] CI N OO2H cr[0120] 1)
2-Bromo-5-chloropyridine At OC, bromine (12 mL) was added to 2-amino-5-
chloropyridine (5 g) in 47% hydrobromic acid (50 mL), and then sodium
nitrite (15 g) in water (20 mL) was added dropwise to the reaction mixture,
followed by stirring for 1 hour. The reaction mixture was partitioned between
sedimushydroxades (32-g) in water (80 mL) and ethyl acetate. The organic
layer was dried over sodium sulfate anhydrate. After a filtration step, the
solfeht $as evaporated under reduced pressure to thereby give

2 hIo (o] r|d|n gr t (6 91% 1

1H ﬁl\/?R&oomérz%é%@s 4 (33 & C%H%)% % la 36C1H
[QJLQ—%JJ&Z)J1&53Cbm&pymeylaetﬂanone At -78C, n- butylllthlum (1. 56M
hexane solution, 27 mL) was added dropwise to 2-bromo-5-chloropyridine
(6.8°g)Lin] diethyl ether (45 mL), and then N,N-dimethylacetamide (5 mL) was
add&dﬂr]opwise to the resultant mixture, followed by

[0120]

1) 2-Bromo-5-chloropyridine
At 0°C, bromine (12 mL) was added to 2-amino-5-

chloropyridine (5 g) in 47% hydrobromic acid (50 mL), and
then sodium nitrite (15 g) in water (20 mL) was added
dropwise to the reaction mixture, followed by stirring for 1
hour. The reaction mixture was partitioned between sodium
hydroxide (32 g) in water (80 mL) and ethyl acetate. The
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, to thereby give 2-bromo-5-chloropyridine as a solid
product (6.8 g, 91%).

[0121]
'H-NMR (400MHz, CDC13)8:7.44 (1H,d, J=8.42Hz), 7.54(1H,m),
8.36(1H,s) .

[0122]
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stirring for 30 minutes. Subsequently, a saturated agqueous solution of
ammonium chloride was added to the reaction mixture. Ethyl acetate was
added for partitioning the resultant mixture. The organic layer was dried over
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
under reduced pressure and the residue was purified by silica gel column
chromatagraphy {bexape r £ikyl) acetatehdo thereby give
1-(5-chloro-2-pyridyl)ethanone as a solid product (3.26 g, 59%). [0123]
1H-NMREO0OMFz, CDGL3)BL2 FO3HS) (7 SO HI68 Je8 .42, 232147), 27 mL)

8.00(1H,d J=8.42Hz), 8.62(1H,d,J=2.32Hz). [0124] 3). .. .

A h D B e o A Btk Sesfbee™
(L 754nl) washaddad to sodiumethexide (0,88 g) i ethanal43@mmb)y (5 mL)
followed by stirring for 5 minutes. Subsequently,

14BSclIBfs-2 - gyt Yethahené (.00 ) Was adaedtethe réSukanesitire,

followed by sfiring cat,room temperafure for 4,hour. Water was added {o the
réaction mixture, and then the resultant mixture was washed “wit d;i‘gtﬁyi)

etheru Theraquecusayenwas.acidified with N jagueous selutionef; on
hydrochloric acid. Subsequently, 79 chloroform was added for partitioning the
resultant mixttitd: vy Theasrgahic layer artedriéd bver ptadgriesidnosiifste
anhggﬁate. After a filtration step, the S.olveint was evapgjr:ateg under redyced

présstre 2t tHeréby give 4-(5-chioto 2-pyriayli-2, 42 dickobtitarioic acid iyt
esteras.a solidproduet (2568:@r 2 filtration step, the solvent was
evaporated under reduced pressure and the residue was
purified by silica gel column chromatography (hexane - ethyl
acetate), to thereby give 1-(5-chloro-2-pyridyl)ethanone as a
solid product (3.26 g, 59%).

[0123]

'H-NMR (400MHz, CDC13)8:2.70 (3H,s), 7.80(1H,dd,J=8.42,2.32Hz),
8.00(1H,d,J=8.42Hz), 8.62(1H,d,J=2.32Hz).

[0124]

3) 4-(5-Chloro-2-pyridyl) -2, 4-dioxobutanoic acid ethyl ester

Diethyl oxalate (1.75 mL) was added to sodium ethoxide

(0.88 g) in ethanol (30 mL), followed by stirring for 5
minutes. Subsequently, 1-(5-chloro-2-pyridyl)ethanone (1.00
g) was added to the resultant mixture, followed by stirring
at room temperature for 1 hour. Water was added to the
reaction mixture, and then the resultant mixture was washed
with diethyl ether. The aqueous layer was acidified with 1IN

aqueous solution of hydrochloric acid. Subsequently,
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quantitative amount). [0125]

1H-NMR(400MHz,CDC13)5:1.42(3H,t,J=7.08Hz), 4.41(2H,q,J=7.08Hz),
7.27(1H,s), 7.86(1H,dd,J=8.42,2.44Hz), 8.11(1H,d,J=8.42Hz),
8.67(1H,d,J=2.44Hz). ESI-MS m/z:256(M+H)". [0126] 4)
5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl ester
Acetic aefd (o mizswas aattletbto therabhove-obtajinedd-resultant mixture.
(5-chloro-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester (2.59 g) and
3MdrazRfopYFidirfe €L 2"5)obtairfst RVREfSTRATIF EXamplels it etidnsirate -
(]A(%(% énrl__)a. -lgﬁ %%Lgtant mig%ure was reﬂPxed for 16.5 hours, f Ilgwe

10n. s e solvent w evaporate un J
cooling in air. The" reaction mixture was partitioned between water and ethyl

aeetatec fihe @rganicdayeb wasawashed with satusatech brine 2 angrtheniwas, 4-
dried sodium sulfate anhydrate. After a filtration step, the solvent was
edapsratedaiet re@i€ed thressuré cand the residiié \was pufified byosilica

gel column chromatog %%hy (methanol - chloroform), to thereby give 5-(5-

;
cﬁfb?gﬁl-tb?ﬁéyﬁ-ﬁf?-pg}n yl)-1H-pyrazole-3-carboxylic acid ethyl ester (1.5
0).180 §8327] 1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=7.08Hz),
4.46(2H,q,J=7.08Hz), 7.29(1H,s), 7.39(1H,dd,J=8.30,4.88Hz),

78201 4IEBBOMZ); V- TA ¢ LH 4Rl 388 4272 24MA)7 )
B LLAAD 58 404 1P HR) BALGH L 38R 56 42, 2. 44m0)
8.11(1H,d,J=8.42Hz), 8.67(1H,d,J=2.44Hz).

ESI-MS m/z:256 (M+H) .

[0126]

4) 5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester

Acetic acid (5 mL) was added to the above-obtained 4-

(5-chloro-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester (2.59
g) and 3-hydrazinopyridine (1.2 g) obtained in Referential
Example 1 in ethanol (100 mL). The resultant mixture was
refluxed for 16.5 hours, followed by cooling in air. The
reaction mixture was partitioned between water and ethyl
acetate. The organic layer was washed with saturated brine,
and then was dried sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (methanol - chloroform), to thereby give 5-(5-
chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid

ethyl ester (1.5 qg).

80



8.54(1H,d,J=2.44Hz), 8.62(1H,dd,J=4.88,1.59Hz). ESI-MS m/z:329(M+H)'.
[0128] 5) Title Compound Sodium methoxide (573 mg) was added to the
above- obtained 5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic
acid ethyl ester (500 mg) in methanol (10 mL), followed by stirring at room
temperature for 17.5 hours. The reaction mixture was partitioned between
1N agoeous hydrochloric acid and chloroform. The organic layer was dried

over sodium sulfate anhydrate. After a filtration step, the solvent was
eVADOYR AL GHEEr fERficed predsUrat td thréb( 8§k the title compound as a

| %) [ 1 NMR (40 CD3 DC
I o8 M e [P LML OOl
E$.|M$lm1213@1@\/|3bﬁz 1013Q]7 {ReferentigkExampte 61 nz) ,

5-(5-Methyl-2-pyrazinyl)-1-(3- pyridyl)-1H-pyrazole-3-carboxylic acid [0131]
[F1ABLN 34, I18/ 602k MENL-59Hz) , 8.41(1H,d, J=1.59Hz),

8.54(1H,d,J=2.44Hz), 8.62(1H,dd,J=4.88,1.59Hz) .
ESI-MS m/z:329 (M+H)".

[0128]
5) Title Compound

Sodium methoxide (573 mg) was added to the above-

obtained 5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (500 mg) in methanol (10 mL),
followed by stirring at room temperature for 17.5 hours. The
reaction mixture was partitioned between 1N aqueous
hydrochloric acid and chloroform. The organic layer was
dried over sodium sulfate anhydrate. After a filtration step,
the solvent was evaporated under reduced pressure, to thereby
give the title compound as a solid product (348 mg, 76%).

[0129]
"H-NMR (400MHz, CDs0OD/CDC15)8: 7.30 (1H,s),
7.33(1H,s), 7.56(1H,m), 7.84(2H,m), 8.38(1lH,m), 8.57(2H,m).
ESI-MS m/z:301 (M+H)".

[0130]

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

[0131]

[F14]
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0132] 1) 5-Methylpyrazine-2-carboxylic acid N-methoxy-N-methylamide
Triethylamine (28.9 mL) was added at room temperature to
5-methylpyrazine-2-carboxylic acid (13.0 g), N,0- dimethylhydroxylamine
hydrochloride (10.1 g), 1-(3- dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (19.8 g), and 1-hydroxybenzotriazole (14.0 g) in N,N-

ol ethwformamlde (130 mL), followed by stirring for 63 hours. The reaction
[ partitioned between water and ethyl acetate. The organic layer
ver sodium sulfate anhydrate. After a filtration step, the solvent
nder reduced pressure, and the residue was purified by
grLgphy (hexane - ethyl acetate), to thereby give

1-(5-Methyl-2-pyrazinyl)ethanone 82 In an argon atmosphere,
methyllithium (1.02M diethyl ether solution, 72.6 mL) was added dropwise to
the @boye- obtained 5-methylpyrazine-2-carboxylic acid N-methoxy-N-
methylamide (12.2 g) in tetrahydrofuran (183 mL) at -78C over 20 minutes,
fallowed! b/ stiting £6r 130 ninates Atl 0C, 2ke dedictir heixturd wag hylamide

artltloned between water and
P Triet %ylamlne %%.9 mL) was added at room temperature

to S5-methylpyrazine-2-carboxylic acid (13.0 g), N,O-
dimethylhydroxylamine hydrochloride (10.1 g), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (19.8
g), and l-hydroxybenzotriazole (14.0 g) in N,N-
dimethylformamide (130 mL), followed by stirring for 63 hours.
The reaction mixture was partitioned between water and ethyl
acetate. The organic layer was dried over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (hexane - ethyl
acetate), to thereby give 5-methylpyrazine-2-carboxylic acid
N-methoxy-N-methylamide as a solid product (12.3 g, 72%).
[0133]
'H-NMR (400MHz,CDC15)8:2.63(3H,s), 3.41(3H,s), 3.74(3H,s),
8.46(1H,s), 8.82(lH,s).
FAB-MS m/z:182 (M+H)".
[0134]

2) 1-(5-Methyl-2-pyrazinyl)ethanone
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ethyl acetate, the organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column chromatography (ethyl
acetate - hexane), to thereby give 1-(5-methyl-2-pyrazinyl)ethanone as an
oily product (7.9 g, 86%). [0135] 1H-NMR(400MHz,CDC13)5:2.66(3H,s),

2.70(3Hr3), 8:5Q(H@4HM)a thd dfHd k)= hotiz) 1 EStMSnim/z 1837 (M) 't {71 36]
3) 4-(5-Methyl-2-pyrazinyl)-2,4-dioxobutanoic acid ethyl ester In an argon
afrhBSphéerel Yithitf bis(tinTethy$i) @R (LoRPEtFshyeR oftitan Beshiition,

63.7 mL) was added dropwise to 1-(5-methyl-2-pyrazinyl)ethanone (7.89 g)
l’lg medc% gp Efé%l_’l?Sé car%%y%glcyac#glq\? mgtb%oxa/ N8

. obta X .
in tetrahydroturan (1 over Inutes, followe stirring for

3Qsninpies.iBiethyloxalate (11.8midwas -added dropwisetg the reagiien
mixture, followed by stirring for 10 minutes. Subsequently, the resultant
niiX&ife 2Was stitfeb at 6CfbPBeAMMUtES Land thert Af réom 83 terhperatdre

for 1.5 hours. The reaction mixture was gartitio,ned between water and

diethy! &tifer” TR aqtiedlis  TAy&r WaS pattitioned Betvaen &atuPaea” 219

agueous sedutionof amameniymichlotde anghehlgrafesme Jhe arganiglayer
was dried over sodium sulfate anhydrate. After a filtration step, the solvent
waisléydpsorated dndee redicéd pressurkt; te therebytep, the solvent was

evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl acetate -
hexane), to thereby give 1-(5-methyl-2-pyrazinyl)ethanone as
an oily product (7.9 g, 86%).

[0135]
'H-NMR (400MHz, CDC13)8:2.66 (3H,s), 2.70(3H,s), 8.50(1H,m),
9.11(1H,d,J=1.5Hz) .
ESI-MS m/z:137 (M+H) .

[0136]
3) 4-(5-Methyl-2-pyrazinyl)-2,4-dioxobutanoic acid ethyl
ester

In an argon atmosphere, lithium

bis(trimethylsilyl)amide (1.0M tetrahydrofuran solution, 63.7
mL) was added dropwise to 1-(5-methyl-2-pyrazinyl)ethanone
(7.89 g) in tetrahydrofuran (118 mL) at -78°C over 20 minutes,
followed by stirring for 30 minutes. Diethyl oxalate (11.8
mL) was added dropwise to the reaction mixture, followed by
stirring for 10 minutes. Subsequently, the resultant mixture

was stirred at 0°C for 30 minutes, and then at room
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give 4-(5-methyl-2-pyrazinyl)-2,4-dioxobutanoic acid ethyl ester as a solid
product (4.92 g, 36%). [0137] 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-MS m/z:237(M+H)'. [0138] 4)
5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
estarpEhe ahoveitained 4-{51eethyln2-pysaziny2, 44 dioxebutanoic acid
ethyl ester (4.91 g) and 3- hydrazinopyridine (2.27 g) obtained in Referential
Exahtple 1O1R SthERoIS@8 Mt} Wastretiuked oy 405 mifites. Aeetit BEAVS.95

nllé) was added to.th .react'o|B mixture. The result;ggg1 rgix&%rguvsvag Orgllgéxed

was rtitione etiween Satura; 16n of
for ffﬁours, fgﬁowe y cooling In air. a\I'he reaction mixture was partltloned

between asaitrateddagueaussoution ehsodits hydfagencarbanate and
chloroform. The organic layer was dried over sodium sulfate anhydrate.
Aftet ecfilration Step thessolveitwas exvapotated Ghder redbéed préssurester,

apd the fesidue was dissoled in ethanel (99 mb). Concentrated hvgrochlorig,
amde(?fg mﬁ)nwas added 84 fo the reaction mixture. The resultant mixture —~

was/efluxed-farch houp, follewed by gooling- i aik cHhe 4gaction Mixturenywas
partitioned between a saturated aqueous solution of sodium
hydtsgerrcarboratetane chibroforfit. - PRe @rgaidie)layer was dried over
soﬂbulr97sulfate anhydrate. After a filtration step, the solvent was evaporated
undér réduced pressure, and

"H-NMR (400MHz, CDC13)8:1.39-1.43(3H,m), 2.69(3H,s), 4.38-
4.43(2H,m), 7.60(1lH,s), 8.55(1H,m), 9.21(1H,d,J=1.2Hz).
FAB-MS m/z:237 (M+H)".

[0138]
4) 5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester

The above-obtained 4-(5-methyl-2-pyrazinyl)-2,4-

dioxobutanoic acid ethyl ester (4.91 g) and 3-
hydrazinopyridine (2.27 g) obtained in Referential Example 1
in ethanol (98 mL) was refluxed for 40 minutes. Acetic acid
(5.95 mL) was added to the reaction mixture. The resultant
mixture was refluxed for 14 hours, followed by cooling in air.
The reaction mixture was partitioned between a saturated
aqueous solution of sodium hydrogencarbonate and chloroform.
The organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was dissolved in ethanol

(99 mL). Concentrated hydrochloric acid (3.3 mL) was added
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the residue was purified by silica gel column chromatography (acetone -
toluene), to thereby give 5-(5-methyl-2-
pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester as a solid
product (3.16 g, 49%). [0139] 1H-NMR(400MHz,CDC13)5:1.42-1.46(3H,m),
2.58(3H,s), 4.45- 4.51(2H,m), 7.34(1H,s), 7.38-7.41(1H,m), 7.83-7.86(1H,m),
8t30-8n3l (&0 i 8:54{1 K a,d=2.4kHz, 8.63(IHhd=hHHA)re was refluxed
8.64(1H,d,J=1.5Hz). FAB-MS m/z:310(M+H)'. [0140] 5) Title Compound In a
matiner SiRiiar td tHatetRpIdedinsStéps)6f Referertial ESGRApIECS, thixttie e
compound.in,selidform. (0525 g, 96%) was prepared f1om, 1,1 4o o
5-(%-m%thy -2-pyrazmy|?—1- (%-pyriofy?)- H-pyrazoﬂe-%-carboxyllc acid etﬁyl
e§tﬁiﬂ@rxﬁ@1@m%§ﬁﬂ&mwcﬁﬁ&id@h@o&5f@ﬂn[Olﬂﬂda organic layer
1H-NMR(400MHz,DMSO0O-d6)5:2.50(3H,s), 7.50-7.53(2H,m), 7.84-

78 1A I8 BB THSS 8B (AH, =2 4R Y B .828.6 /(T Hem)a filtration

SIS LI SN UL 0] o
pyHdyh-ddH-pyeazele-3cathowdicacid [0343] HelSlcolunn chromatography
(acetone - toluene), to thereby give 5-(5-methyl-2-
pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
ester as a solid product (3.16 g, 49%).

[0139]

'H-NMR (400MHz,CDC13)8:1.42-1.46 (3H,m), 2.58(3H,s), 4.45-
4.51(2H,m), 7.34(1H,s), 7.38-7.41(1H,m), 7.83-7.86(1H,m),
8.30-8.31(1H,m), 8.54(1H,d,J=2.4Hz), 8.63(1lH,d,J=1.5Hz),
8.64(1H,d,J=1.5Hz).

FAB-MS m/z:310 (M+H) ".

[0140]

5) Title Compound

In a manner similar to that employed in step 5) of

Referential Example 4, the title compound in solid form
(0.525 g, 96%) was prepared from 5-(5-methyl-2-pyrazinyl)-1-
(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (0.60
g) and 1IN sodium hydroxide (4.85 mL).

[0141]

'H-NMR (400MHz, DMSO-dg) 8:2.50 (3H,s), 7.50-7.53(2H,m), 7.84-
7.87(1H,m), 8.36(lH,s), 8.58(1H,d,J=2.4Hz), 8.62-8.64(1lH,m),

8.92(1H,d,J=1.2Hz), 13.17(1H,br s).
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0 HZN N N/002H "N N [0144] 1)
5-(5-Carboxy-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
ester Selenium dioxide (3.66 g) was added at room temperature to
5-(5-methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
ester (2.55 g) obtained in step 4) of Referential Example 6 in pyridine (51
nHDR-Mie resuiteatt (mixture was refluxed for 67 hours, followed by cooling in
air. The reaction mixture was partitioned between water and chloroform.
ThePdryahic layer was dried over sodium sulfate anhydrate. After a filtration

S he solvent was eva ted under reduced pressure, and the resuljtant
RECRCE i b e Ena bt P
2rpprainy))-143pyrichd): LH3pywazele-3icarbexylic acid ethyl ester (2.51 g,
90%). 86 [0145] 1H-NMR(400MHz,DMSO-d6)6:1.34-1.37(3H,m),
4.36-4481(2H,m), 7.54(1H,dd,J=8.2,4.8Hz), 7.84(1H,s), 7.92-7.94(1H,m),
8.65; 8e]gl(zH,m), 8.90-8.91(1H,m), 9.24-9.25(1H,m). FAB-MS
m/z'340(M+H)*. [0146]

0

HN T Nz
) %
M e
2—C0,H
T N
J
N
[0144]

1) 5-(5-Carboxy-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester

Selenium dioxide (3.66 g) was added at room temperature
to 5-(5-methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (2.55 g) obtained in step 4) of
Referential Example 6 in pyridine (51 mL). The resultant
mixture was refluxed for 67 hours, followed by cooling in air.
The reaction mixture was partitioned between water and
chloroform. The organic layer was dried over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the resultant solid
was washed with diethyl ether, to thereby give 5-(5-carboxy-
2-pyrazinyl)-1-(3-pyridyl) -1H-pyrazole-3-carboxylic acid

ethyl ester (2.51 g, 90%).
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2) 5-(5-Carbamoyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
ethyl ester In a manner similar to that employed in step 1) of Referential
Example 6 in an argon atmosphere, 5-(5-carbamoyl-
2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester in solid
form (0.540 g, 32%) was prepared from the above-obtained
5-(&zcarboxy-2-pyrazinyl)-1-(3-pyridyl)- 1H-pyrazole-3-carboxylic acid ethyl
ester (1.70 g) and ammonium chloride (2.68 g). [0147]
1JI-EIL1\WF€(4©©MFHZ,WQ%B%:MB%(B@,?,\Q%H«IHZ) 4.38(2H,§ULH1NY),

7 dd,J=8.3,4.9Hz), 7.82(1H,s), 1H,br s), .7.90-7,93(1H,m), )
R R U R
890-8.Q1( 14, m) 8 Bb3ELH,dI7] oHz) o AB-MS 5Z1839(M+H)*. [0148] 3)
Title Compound Lithium hydroxide monohydrate (72.3 mg) in water (5.5 mL)
WePadfe d dropwis €t oom temperature to a suspension of

S-g-ﬁr%gamoyl-z-pyrazinyI)-l-(S-pyridyI)-lH-pyrazole-3 87 carboxylic acid
et OI ester (0.530 g) in tetrahydrofuran (11 mL), followed by stirring for 105

minutes Fhesraaction: mixiure yvas pevtralized with INigqueoys, hydrochloric
acid (1.72 mL) . The solid that precipitated was collected by filtration, to
thereby-give the difld comypadurd (8445 g, 92%). [0149]

In a manner similar to that employed in step 1) of
Referential Example 6 in an argon atmosphere, 5-(5-carbamoyl-
2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid
ethyl ester in solid form (0.540 g, 32%) was prepared from
the above-obtained 5-(5-carboxy-2-pyrazinyl)-1-(3-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester (1.70 g) and
ammonium chloride (2.68 g).

[0147]
"H-NMR (400MHz, DMSO-d¢) 8:1.35 (3H, t,J=7.1Hz),
4.38(2H,9,J=7.1Hz), 7.53(1H,dd,J=8.3,4.9Hz), 7.82(lH,s),
7.88(1H,br s), 7.90-7.93(1H,m), 8.28(1lH,br s),
8.64(1H,d,J=2.4Hz), 8.67(1H,dd,J=4.9,1.5Hz), 8.90-8.91(1H,m),
9.13(1H,d,J=1.5Hz).
FAB-MS m/z:339 (M+H)".

[0148]
3) Title Compound

Lithium hydroxide monohydrate (72.3 mg) in water (5.5
mL) was added dropwise at room temperature to a suspension of

5-(5-carbamoyl-2-pyrazinyl)-1-(3-pyridyl) -1H-pyrazole-3-
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1H-NMR(400MHz,DMS0-d6)5:7.53(1H,dd,J=8.3,4.9Hz), 7.76(1H,s)
7.87-7.91(2H,m), 8.28(1H,br s), 8.63-8.66(2H,m), 8.91(1H,s), 9.12(1H,s),
13.28(1H,br s). FAB-MS m/z:311(M+H)'. [0150] [Referential Example 8]
5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)- 1H-pyrazole-3-carboxylic acid [0151]
[F16] NCN ~N'NiCOZH ~ N [0152] Method A) 1)
S5e(5rHydraxy=2 gpyridline )1 3epyridyl) ¢ bHopyrazple-3- catexyicactd ethyl (11
ester 10% Palladium-carbon (4.63 g) was added to 5-(5-
behrylok§2-pyftyy1-e3-pyHdyH- 1ﬁ‘i’lbyi=§250|@i3l‘éé?§oxylwedc¥§éﬂ$ﬂ‘é%ter

(4 63 obtalned in step: 4) of Refetr%nﬁﬁl Examp| le 4 in.a mpﬁure of ethanol

6l mL) and e%hy acetate 88 %4%’ The élsel?ltant rf\gl%ﬁrce w%gls%rraec

th@ presence. ofiydregenatipem terapetatuea o Grhoues, IMhe-catalyst was
removed from the reaction mixture by filtration, and the solvent of the filtrate

waklévagdrated bAdeh rediiced pressure, 6 therebygioend (0.445 g, 92%) .
5-(F6Il1xgr]oxy-2-pyridyl)-1-(3-pyridyl)-1H-
'H-NMR (400MHz, DMSO-d¢) 8:7.53 (1H,dd, J=8.3,4.9Hz), 7.76(1H,s),
7.87-7.91(2H,m), 8.28(1H,br s), 8.63-8.66(2H,m), 8.91(1lH,s),
9.12(1H,s), 13.28(1H,br s).
FAB-MS m/z:311 (M+H)".
[0150]
[Referential Example 8] 5-(5-Cyano-2-pyridyl)-1-(3-pyridyl) -
1H-pyrazole-3-carboxylic acid
[0151]

[F16]

[0152]
Method A)
1) 5-(5-Hydroxy-2-pyridine)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester
10% Palladium-carbon (4.63 g) was added to 5-(5-
benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid ethyl ester (4.63 g) obtained in step 4) of Referential

Example 4 in a mixture of ethanol (46 mL) and ethyl acetate

88



pyrazole-3-carboxylic acid ethyl ester as a solid product (3.48 g, 97%).
[0153] 1H-NMR(400MHz,DMSO-d6)5: 1. 32(3H,t,J=7.1Hz)
4.33(2H,q,J=7.1Hz), 7.20-7.25(2H,m), 7.49(1H,dd,J=8.2,4.8H2z),
7.55(1H,d,J=8.5Hz), 7.76-7.79(1H,m), 7.93(1H,d,J=2.9Hz),
8.49(1H,d,J=2.7Hz), 8.58-8.60(1H,m), 10.31(1H,br s). FAB-MS

M2 BTAM+HInd0164]:12 ant mixture was stirred in the presence
1-(3-Pyridyl)-5-(5-trifluoromethanesulfonyloxy-2-pyridyl)-

1P pYrarore30carb ok e atRIe A BSESt 1A% éréWé%osBﬁ%r@atalYSt

trlfluoromme(;[p]gge%%lg)onl aC|d an ydrate %2 %6 mLp\fﬁ‘% 9 g(g%pW|se t e
[

room temperature to 5- 21 roxy pyr| pyrazole- -
cathexie acid ety! J‘Bﬁl@&”@:é7@dn a/mpdure 68 dighloromethanrel (63 ®lshure,
and pyridine (23 mL), followed by stirring for 85 minutes. The reaction
miRtUre e spariitionéd betweenxate? andrétioioform (Thevsrianio ayér

was drle ov rsod%Jm sylfateaangydr%e AfteEaflltranon stﬂ) the sglvept
was 6 evapora ed Gnder re ucecfpressurg and the residué was pL]?rlfOedlBy
silicagel ¢olumnichromatography (ethyl acetate - chloroform), to thereby
give 1-(3-pyridyl) 89
5-(Blrifibromethanesulfonyloxy-2-pyridyl)-1H-pyrazole-3- carboxylic acid

ethyl ester as a solid product (4.95 2g antltatlve amount) [0155]

THENMR (A00MH2, COCTSBA. 427 48314 ), 4488 50(2H,m),
4.33(2H,q9q,J=7.1Hz), 7.20-7.25(2H,m), 7.49(1H,dd,J=8.2,4.8Hz),
7.55(1H,d,J=8.5Hz), 7.76-7.79(1H,m), 7.93(1lH,d,J=2.9Hz),
8.49(1H,d,J=2.7Hz), 8.58-8.60(1H,m), 10.31(1lH,br s).

FAB-MS m/z:311 (M+H)".

[0154]
2) 1-(3-Pyridyl)-5-(5-trifluoromethanesulfonyloxy-2-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester

In an argon atmosphere, trifluoromethanesulfonic acid

anhydrate (2.26 mL) was added dropwise at room temperature to
5-(5-hydroxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (3.47 g) in a mixture of
dichloromethane (69 mL) and pyridine (23 mL), followed by
stirring for 85 minutes. The reaction mixture was
partitioned between water and chloroform. The organic layer
was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and
the residue was purified by silica gel column chromatography

(ethyl acetate - chloroform), to thereby give 1-(3-pyridyl) -
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7.35(1H,s), 7.38-7.42(1H,m), 7.59-7.61(1H,m), 7.67-7.70(1H,m),
7.79-7.82(1H,m), 8.41(1H,d,J=2.7Hz), 8.56(1H,d,J=2.4HZz),
8.65(1H,dd,J=4.6,1.5Hz). FAB-MS m/z:443(M+H)'. [0156] 3) Title Compound
In an argon atmosphere, a suspension of tri-n-butyltin cyanide (14.1 g) and
tetrakis(triphenylphosphine)palladium(0) (19.4 g) in dichloroethane (133 mL)
was (efluxedifap 2d@itSanesul fonyloxy-2-pyridyl) -1H-pyrazole-3-
1-(3-Pyridyl)-5-(5-trifluoromethanesulfonyloxy-2-pyridyl)-1H-
pyPEZREBLEArbtfic Al etiRA E-terd@. 94 ¥ it didtiordEtharié (269 L)
Wasa%(%d%% QVQ,I%WL?rﬁlOtQ tﬁgs reaction mixture. The resultant mixture was
refluxed for 13 hours, followed by cooling in air. A saturated aqueous
soluwtioreof sodium hydrogencarbonate was added to the reaction mixture,
and the resultant mixture was filtered through Celite. The filtrate was
pdititibiRed betieen haterdanid ¢Rtorefort3 e orgahfic-tayep Wb dried over

S‘?‘?‘Eg‘?”l efgf”% e anhydraje u’éfé‘ft[h,e"%‘n}i'tr?i°£‘9s—t?p6£h@ golvent was evaparated

und uced préssure, an esidue was purified by ‘silica’gel ‘columin
chromatography (ethyl acetate: chloroform), to thereby give, 7=2. 41z) ,
5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic 90 acid ethyl
e8ter> [(itRium hydfoXidé mbrohydrate (0.470 g) in water (43 mL) was added
dropwise at room temperature to a suspension of the obtained ethyl ester

Joom ey

cgiz)‘an_ouSndn in” tetrahydroturan (87 mL), followed by stirring for 40 minutes.

Thegreagtion mixture was partitioned between water and

3) Title Compound

In an argon atmosphere, a suspension of tri-n-butyltin
cyanide (14.1 g) and tetrakis (triphenylphosphine)palladium(0)
(19.4 g) in dichloroethane (133 mL) was refluxed for 2 hours.
1-(3-Pyridyl)-5-(5-trifluoromethanesulfonyloxy-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (4.94 g) in
dichloroethane (109 mL) was added dropwise to the reaction
mixture. The resultant mixture was refluxed for 13 hours,
followed by cooling in air. A saturated aqueous solution of
sodium hydrogencarbonate was added to the reaction mixture,
and the resultant mixture was filtered through Celite. The
filtrate was partitioned between water and chloroform. The
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (ethyl acetate - chloroform), to thereby give

5-(5-cyano-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
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chloroform. The aqueous layer was neutralized with 1N aqueous
hydrochloric acid (11.2 mL), and then a solvent mixture of
methanol-chloroform (1:10) was added for partitioning the resultant mixture.
The solvent of the organic layer was evaporated under reduced pressure, to
thereby give the title compound as a solid product (2.52 g, 77%). [0157]

1H=-NMR@ABOMEZHIMSOrd6)8: ¢ G ¥ bk Him ) mb62(IH1$): €.88. 470 g) in
7.87(1H,m), 8.04(1H,d,J=8.3Hz), 8.41-8.44(1H,m), 8.58(1H,d,J=2.4Hz),
8'65(1H,d 324961 2)' 8 80BI8 T (TH PRY' 1 £3. 28¢1 O™ FABURS #2729 Z(RI-PH) .
[0158] Methad B} 1§géA8%té/l-5-%y n ripirées At room temperature,

[

amm ﬁfﬁsrﬁ%%rgxo sulfate (allor? g)ewa% gradu%ﬁy%%r&%% to 3-cyanopyridine

(342:9)n pyrwsic actd (623mL), andisives nirated1+24 gy irrarmiuuigioftes .
dichloromethane (150 mL) and water (150 mL) Sulfuric acid (3.2 mL) was
gradudiBradded ta\ifre veactireniirttke tineles ceosiirieen ice Tollowed by

stirring at 40C for 1.5 hours. 91 Subsequently, the reaction mixture was
ARG i T S beR Sold R of SOt B Py oGB iHer Soing on
iceyuand ther the resyltant mixture was extiacied wath-dishloromethane. The

organic layer was dried over sodium sulfate anhydrate. After a filtration step,
the solvent gfagnethanol-chloroform (1:10) was added for
partitioning the resultant mixture. The solvent of the
organic layer was evaporated under reduced pressure, to
thereby give the title compound as a solid product (2.52 g,
77%) .
[0157]
'H-NMR (400MHz, DMSO-dg) 8:7.50-7.54 (1H,m), 7.62(1H,s), 7.85-
7.87(1H,m), 8.04(1H,d,J=8.3Hz), 8.41-8.44(1H,m),
8.58(1H,d,J=2.4Hz), 8.65(1H,d,J=4.6Hz), 8.80-8.81(1H,m),
13.23(1H,s) .
FAB-MS m/z:292 (M+H) ".
[0158]
Method B)
1) 2-Acetyl-5-cyanopyridine
At room temperature, ammonium peroxodisulfate (10.3 qg)
was gradually added to 3-cyanopyridine (3.12 g), pyruvic acid
(6.23 mL), and silver nitrate (1.27 g) in a mixture of
dichloromethane (150 mL) and water (150 mL). Sulfuric acid

(3.2 mL) was gradually added to the reaction mixture under

cooling on ice, followed by stirring at 40°C for 1.5 hours.
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evaporated under reduced pressure, and the residue was purified by silica
gel column chromatography (ethyl acetate - hexane), to thereby give
2-acetyl-5-cyanopyridine as a solid product (903 mg, 21%). [0159]
1H-NMR(400MHz,CDC13)5:2.75(3H,s), 8.13-8.16(2H,m),
8.95(1H,d,J=1.2Hz). [0160] 2) 4-(5-Cyano-2-pyridyl)-2,4-dioxobutanoic acid
ethy estere it aynatner seaitaritonthat empleyed 4n step 3) of Referential 1M
Example 6, 4-(5-cyano-2-pyridyl)-2,4- dioxobutanoic acid ethyl ester in solid
fOYAY EP 488, [ P8Uhy T Was preparst froft 2%ackty M5 <¢yanepyfidite @D0RRY)

and d | oxalate ).

M ON P EDE e TS AR LB R o),
7H6HA H$) 8186+ dd,d58. 202 J417) - 8126/d H, ehds8dkHzh 8:28(1H.s)i {h161]
3) 5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
ester i e ninhet sivdlar téiﬁ&ﬁempﬁvﬁ#ﬁWhé&%*s@beBF@ﬂvent was

Referential E&(am 4e 9, 5 no 2- rld%l) -1- g3 9 sid
yrla%ml pyrazo eIS -car c acm%) }Jhy es?er in soeildr ?ormﬁ drg 19, 45%)

\A@aﬁrﬁrﬁp@aew%ﬂﬂz@cy@mo&mﬁﬁhﬁylam%émqr@wbgwlq@g@@t%@@we -
(1.72 g) and 3 hydrazinopyridine (0.92 g) obtained in Referential Example 1.
th%gne), to thereby give 2-acetyl-5-cyanopyridine as a solid
product (903 mg, 21%).
[0159]
'H-NMR (400MHz, CDC15)8:2.75(3H,s), 8.13-8.16(2H,m),
8.95(1H,d,J=1.2Hz).
[0160]
2) 4-(5-Cyano-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester
In a manner similar to that employed in step 3) of
Referential Example 6, 4-(5-cyano-2-pyridyl)-2,4-
dioxobutanoic acid ethyl ester in solid form (1.188 g, 78%)
was prepared from 2-acetyl-5-cyanopyridine (900 mg) and
diethyl oxalate (1.67 mL).
'H-NMR (400MHz,CDC13)8:1.43 (3H,t,J=7.1Hz), 4.42(2H,q,J=7.1Hz),
7.69(1H,s), 8.18(1H,dd,J=8.2,2.1Hz), 8.26(1lH,d,J=8.1Hz),
8.98(1H, s) .
[0161]
3) 5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester
In a manner similar to that employed in Method A)-step

3) of Referential Example 9, 5-(5-cyano-2-pyridyl)-1-(3-
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1H-NMR(400MHz,CDC13)5:1.44(3H,t,J=7.1Hz), 4.48(2H,q,J=7.2Hz),
7.41-7.43(1H,m), 7.42(1H,s), 7.61(1H,d,J=8.1Hz), 7.82(1H,d,J=8.1H2z),
8.00(1H,dd,J=8.2,2.1Hz), 8.54(1H,d,J=2.7Hz), 8.67-8.68(2H,m). [0163] 4)
Title Compound In a manner similar to that employed in step 3) of
Referential Example 7, the title compound in solid form (5.19 g, quantitative
apatinty Wasiprepared dnom S5-(epanrg@-2-c acid ethyl ester in solid
pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester (5.69 g) and
litHfidR Hy'drokide nfbnohydr&teP823me). fopsy]t - (5-cyano-2-pyridyl) -

1H-NMR(400MHz,DMSQ-d6)6; 7, 53(1H,dd,J=8.1,4.9Hz), 7.63(1H,s)
TR oSS s OB o 1 B B A (it TR 58 By

8hA(1 kkd 24t a),n 8. 65( 1 bld Jr 4 a)i :8:82 (1 del=2:2HZ) s[016Bhmp e 1.
[Referential Example 9] 5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-
1H-BYfretzole-3-carboxylic acid [0166] [F17] 93N 1 N, CO2H N N 0167]

[Method AL;I
H-NMR (400MHz,CDC13)8:1.44 (3H,t,J=7.1Hz), 4.48(2H,q,J=7.2Hz),

7.41-7.43(1H,m), 7.42(1H,s), 7.61(1H,d,J=8.1lHz),
7.82(1H,d,J=8.1Hz), 8.00(1H,dd,J=8.2,2.1Hz),
8.54(1H,d,J=2.7Hz), 8.67-8.68(2H,m) .

[0163]
4) Title Compound

In a manner similar to that employed in step 3) of

Referential Example 7, the title compound in solid form (5.19
g, quantitative amount) was prepared from 5-(5-cyano-2-
pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic acid ethyl
ester (5.69 g) and lithium hydroxide monohydrate (823 mg).

[0164]
'"H-NMR (400MHz, DMSO-d¢) 8:7.53 (1H,dd, J=8.1,4.9Hz), 7.63(1H,s),
7.87(1H,d,J=8.3Hz), 8.05(1H,d,J=8.3Hz),
8.44(1H,dd,J=8.3,2.2Hz), 8.59(1H,d,J=2.4Hz),
8.65(1H,d,J=4.6Hz), 8.82(1H,d,J=2.2Hz).

[0165]

[Referential Example 9] 5-(5-Methyl-2-pyridyl)-1-(3-pyridyl) -
lH-pyrazole-3-carboxylic acid

[0166]

[F17]
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1) 1-(5-Methyl-2-pyridyl)ethanone At -78C, n-butyllithium (1.58M hexane
solution, 24 mL) was added dropwise to 2-bromo-5-picoline (5.0 g) in diethyl
ether (100 mL) over 5 minutes, followed by stirring for 5 minutes.
Subsequently, N,N-dimethylacetamide (3.5 mL) was added dropwise to the
reaction mixture, followed by stirring for 2 hours. The reaction mixture was
p tig, ed between water and ethyl acetate. The organic layer was dried
over magnesium sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was purified by silica
gel column a(gg r?ﬁ)hy (hexane - ethyl acetate), to thereby give

i yﬁé hanone as an oily product (3.43 g, 87%). [0168]
1H 400MHz,CDC13)5:2.42(3H,s), 2.71(3H,s),
7.62(1H;dd,J=1.59,7.93Hz), 7.94(1H,d,J=7.93Hz), 8.54(1H,s). [0169] 2)
4-(5-Nrethyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester Diethyl oxalate (7
mh) w added dropwise at room temperature to sodium ethoxide (3.5 g) in
ethano (%O mL). 94 1-(5-Methyl-2-pyridyl)ethanone (3.43 g) in ethanol (40
miye Wassadded to the reaction mixture, followed by stirring for 2 hours. The
reaction mixture was partitioned between water and diethyl ether. The
adueodund Yayertvas acidified dith ¢Nhaepieous solution of hydrochloric acid,
and then chloroform was added for partitiogiﬁrﬁ the reaction mixture. The

organic “layer ivas dhed'Bvet magheSiutt saifiie arfydrate Afrdrg: 24 L)

was added dropwise to 2-bromo-5-picoline (5.0 g) in diethyl

ether (100 mL) over 5 minutes, followed by stirring for 5
minutes. Subsequently, N,N-dimethylacetamide (3.5 mL) was
added dropwise to the reaction mixture, followed by stirring
for 2 hours. The reaction mixture was partitioned between
water and ethyl acetate. The organic layer was dried over
magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(hexane - ethyl acetate), to thereby give 1-(5-methyl-2-
pyridyl)ethanone as an oily product (3.43 g, 87%).
[0168]
"H-NMR (400MHz,CDC15)8:2.42 (3H,s), 2.71(3H,s),
7.62(1H,dd,J=1.59,7.93Hz), 7.94(1H,d,J=7.93Hz), 8.54(lH,s).
[0169]
2) 4-(5-Methyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester
Diethyl oxalate (7 mL) was added dropwise at room

temperature to sodium ethoxide (3.5 g) in ethanol (60 mL).
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filtration step, the solvent was evaporated under reduced pressure, to
thereby give 4-(5-methyl-2-pyridyl)-2,4- dioxobutanoic acid ethyl ester as a
solid product (6.8 g). [0170]

1H-NMR(400MHz,CDC13)5:1.40(3H,t,J=7.08Hz), 2.47(3H,s),
4.39(2H,q,J=7.08Hz), 7.49(1H,br), 7.74(1H,dd,J=1.47,8.06Hz),

8108(1Hvd J=B106Hp); 8.58(1H ehd=./38HD) .. ESIMS m/z:236Md+H) 4 OAT 1]

3) 5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
ester ?ﬁ%@aﬁﬁob?‘ﬁdiﬁ%@&t@@) dbt&inedsin Refetertal ]EX(aﬁ%'d{éIllaﬁd for 2
concentrat hydroc og% acid (2 ug_,neL)chyJ/I%re added tgntg % oS/e obtaln
4-(5-methyl- -pyrloﬁ/?) §4 dioxobutanoic adi ﬁyllester( 5 |n eth anol
(3R Mly)i cthe resultant mixtuee wasceflsixedfer 1745 haviisi felewed by 1n
cooling in air. The reaction mixture was partitioned between saturated
aaaé©9§%oﬁ@ti‘dﬁépﬁlodiﬁnﬁlmébéﬁééﬁb(ﬂﬁtéarﬂfléhléh@r@rﬁ@%@é@@hic
Iavyaerw dc{lefd over ’ ma eS|um sultate anhé/grate Afteraflltratjﬂa 95 step.,.

the soﬁ/en?was ev pora de? re UCGC? presls%r}emand tlhe resiaue W é:mlc

purfjed bya%Ii@efg@&cak%@n @Q@@@@i@fa@@w@i@omﬂfﬁgmra’e@tham&etp a
thereby give 5-(5-methyl-2- pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic

atidlethyt lestes (261 ¢,155%p[0d7R] was evaporated under reduced

1H-NMR 400MHz ererS 5:1. 43(3H, : 7'14HE)’§ gll—éﬂ 5 4

pressure, to glve -methyl=
dioxobutanoic acid ethyl ester as a solid product (6.8 qg).

[0170]
'H-NMR (400MHz, CDC13)8:1.40 (3H,t,J=7.08Hz), 2.47(3H,s),
4.39(2H,9,J=7.08Hz), 7.49(1H,br), 7.74(1H,dd,J=1.47,8.06Hz),
8.08(1H,d,J=8.06Hz), 8.58(1H,d,J=0.73Hz).
ESI-MS m/z:236 (M+H)".

[0171]
3) 5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester

3-Hydrazinopyridine (2.0 g) obtained in Referential

Example 1 and concentrated hydrochloric acid (2 mL) were
added to the above-obtained 4-(5-methyl-2-pyridyl)-2,4-
dioxobutanoic acid ethyl ester (3.50 g) in ethanol (30 mL).
The resultant mixture was refluxed for 17.5 hours, followed
by cooling in air. The reaction mixture was partitioned
between saturated aqueous solution of sodium
hydrogencarbonate and chloroform. The organic layer was

dried over magnesium sulfate anhydrate. After a filtration
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4.46(2H,q,J=7.14Hz), 7.24(1H,s), 7.32(1H,d,J=8.12Hz),
7.37(1H,dd,J=4.82,8.12Hz), 7.51(1H,dd,J=2.08,8.12Hz),
7.84(1H,dd,J=1.44,8.12Hz), 8.30(1H,s), 8.51(1H,d,J=2.56Hz),
8.59(1H,dd,J=1.34,4.82Hz). ESI-MS m/z:309(M+H)'. [0173] 4) Title
Compound Sodium ethoxide (1.11 g) was added at room temperature to the
abowe-ohtamnecb5«(brimethyd- 2= pyrdyl}-1eB-pyrdy ) - Edpyrazete=3carboxwici
acid ethyl ester (2.51 g) in ethanol (80 mL), followed by stirring for 19.5
hblifs. Fife felsctitt riktiirei\wes Parfitidried befresn Water ahadietHyy eardty

Th ueous layer was acidified with jN aqueous solution of hydrochloric
Richicaiet it b S e il i
Therarganjc-tayes was- diier) over-maghesium sulfate aphyedratec Affes any 1
filtration step, the solvent was evaporated under reduced pressure, to
tifesrEdY give e ditle Tompound (1.33 g, 58%). [0174]

1H- é4OOMHz,CDC13/CD3OD)5:2.38(3H,s), 7.26(1H,s), 7.45(2H,m), 96
7 éw-? r, 7.85(1H,ddd,J=1.47,2.44,8.30Hz), 8.30(1H,s),

8152(4, doJe:B6 HZ) 3. 50(LH, 00 L, 47 A.76HZ) ESI-MS yZ:283(M-+H)*
[0175] [Method B] 1) 4-(5-Methyl-2-pyridyl)-2,4-dioxobutanoic acid methyl
esdtet 6 Dimethylokalate710.4 gy valsladded at f8driitetperatdrgiz) ,

7.37(1H,dd,J=4.82,8.12Hz), 7.51(1H,dd,J=2.08,8.12Hz),
7.84(1H,dd,J=1.44,8.12Hz), 8.30(1H,s), 8.51(1H,d,J=2.56Hz),
8.59(1H,dd,J=1.34,4.82Hz) .
ESI-MS m/z:309 (M+H)".
[0173]
4) Title Compound
Sodium ethoxide (1.11 g) was added at room temperature

to the above-obtained 5-(5-methyl-2-pyridyl)-1-(3-pyridyl) -
1H-pyrazole-3-carboxylic acid ethyl ester (2.51 g) in ethanol
(80 mL), followed by stirring for 19.5 hours. The reaction
mixture was partitioned between water and diethyl ether. The
aqueous layer was acidified with 1IN aqueous solution of
hydrochloric acid, and then chloroform was added for
partitioning the resultant mixture. The organic layer was
dried over magnesium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, to
thereby give the title compound (1.33 g, 58%).

[0174]

'H-NMR (400MHz, CDC13/CD3s0D)8:2.38 (3H,s), 7.26(1H,s), 7.45(2H,m),
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to sodium methoxide (4.74 g) in methanol (200 mL), followed by stirring for 5
minutes. Subsequently, 1-(5-methyl-2- pyridyl)ethanone (5.93 g) was added
at room temperature to the reaction mixture, followed by stirring for 5 hours.
The reaction mixture was partitioned between water and diethyl ether. The
agueous layer was acidified with 1N aqueous solution of hydrochloric acid,
anddahenthe resultasttmixtyreidyasexaactediwjtb didaroform.. The arganic
layer was dried over magnesium sulfate anhydrate. After a filtration step, the

sélvent Waevaporatéd nder Péddced Pressurd/1dt thetBBY - give

4E( -me hyl-2-p g HA—%{Mdioxobutanoic acid methyl ester as a solid product
(7.§11 g,%é@%f%%% +1I-)|-NMR(4OOMHz,CDC13)5:2.46(3H,s), 3.92(3H,s),

7.58(LHbr), 7.70(1H,dd,J=8.06,1.83Hz), 8.08(1H,d,J=8.06Hz),
8.54(1H,d,J=1.22Hz). [0177] 2)
5{(eetyIP2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid methyl

ester - ydgazinopyddine (3.0.9) optained in Referental 97 Exampleand .,

oncentrated hydroc c acid (4 mL) were™ a ove-obtaine
4-(5-methyl=2-pyridyl)=2. 4+ dioxobutangicacid methyl ester {4 @siverature

methanol (250 mL). The resultant mixture was refluxed for 2.5 hours,
followeadlbymcaslinyp inidiz. THe téastion mixkireanas paritonde betivddmwed
S turateidrggueo%s Eogutg)ln of sodium hydro enc rbon?ge gpg CQ|0{9f20_rm.
¢ Srganic e Was’dfied bvef magh %ﬁﬁ?ﬁ‘e tly, 1= (omethy
pyridyl)ethanone (5.93 g) was added at room temperature to
the reaction mixture, followed by stirring for 5 hours. The
reaction mixture was partitioned between water and diethyl
ether. The aqueous layer was acidified with 1N aqueous
solution of hydrochloric acid, and then the resultant mixture
was extracted with chloroform. The organic layer was dried
over magnesium sulfate anhydrate. After a filtration step,
the solvent was evaporated under reduced pressure, to thereby
give 4-(5-methyl-2-pyridyl)-2,4-dioxobutanocic acid methyl
ester as a solid product (7.31 g, 75%).
[0176]

'"H-NMR (400MHz, CDC13)8:2.46 (3H,s), 3.92(3H,s), 7.58(1lH,br),
7.70(1H,dd,J=8.06,1.83Hz), 8.08(1H,d,J=8.06Hz),

8.54 (1H,d, J=1.22Hz) .

[0177]

2) 5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid methyl ester

3-Hydrazinopyridine (3.0 g) obtained in Referential
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sulfate anhydrate. After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified by silica gel column
chromatography (methanol - chloroform), to thereby give
5-(5-methyl-2-pyridyl)-1-(3- pyridyl)-1H-pyrazole-3-carboxylic acid methyl
ester as a solid product (3.24 g, 61%). [0178]

~EAIMR A Q0MKz, GB35 2 BH3HLS) B9 Bt sy B2TEAHS)ML) were
7.33(1H,d,J=8.06Hz), 7.37(1H,ddd,J=8.18,4.76,0.73Hz),
75553131, dad 528.06.2V20,0531 2 97 BA( PHI I8 A2 BEIY WrHz) 4 -

8.30(1H.d,J=1.47Hz),.8.50 .d,J=2.32Hz), 8.59(1H,dd.J=4.76,1.47Hz).
Eé?oxgku aﬁgéawakﬁg Eé_gf%)%%Te %4.0 g& 1n mefkanbl (Egb L) .

[-MS m/z: + tle Compound 1N Aqueous solution o

sodiwm dydrexide (h6:mL)wass addediatqoonriemperttiRie®, followed by
5-(5-methyl-2-pyridyl)-1-(3- pyridyl)-1H-pyrazole-3-carboxylic acid methyl
eSRI (324 g} iAtetranlefofiran {100 ML) follsweEd byPstirfingifer2chaasween
The reaction rgixture was partliti(%ned bggNg(e)g IN ueous 98 solution of

h?/drsoacﬁgﬁg acid and chioroform. The organlcl}én§/er>\//vaso e ao{/%?nate and
magnasiusulfate.anbydyate.Aftera filiration.step, the-solvephwasun
evaporated under reduced pressure, to thereby give the title compound as a
selid fpriot uen (2.9, t65%)A [0E80]a filtration step, the solvent was
1 MRA0OMEIZ MSQ0015:2- 283K 8). T30 residue was
purified by silica gel column chromatography (methanol -
chloroform), to thereby give 5-(5-methyl-2-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid methyl ester as a
solid product (3.24 g, 61%).

[0178]
"H-NMR (400MHz,CDC15)8:2.34 (3H,s), 3.99(3H,s), 7.27(1H,s),
7.33(1H,d,J=8.06Hz), 7.37(1H,ddd,J=8.18,4.76,0.73Hz),
7.53(1H,ddd,J=8.06,2.20,0.73Hz),
7.84(1H,ddd,J=8.18,2.56,1.47Hz), 8.30(1H,d,J=1.47Hz),
8.50(1H,d,J=2.32Hz), 8.59(1H,dd,J=4.76,1.47Hz) .
ESI-MS m/z:295 (M+H)".

[0179]
3) Title Compound

1IN Aqueous solution of sodium hydroxide (16 mL) was

added at room temperature to 5-(5-methyl-2-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid methyl ester (3.24 qg)

in tetrahydrofuran (100 mL), followed by stirring for 2 hours.

The reaction mixture was partitioned between 1N aqueous
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7.49(1H,dd,J=8.18,4.76Hz), 7.63(1H,d,J=8.18Hz),
7.70(1H,dd,J=8.18,1.58Hz), 7.79(1H,d,J=8.18Hz), 8.24(1H,s),
8.49(1H,d,J=1.56Hz), 8.59(1H,dd,J=4.76,1.59Hz). ESI-MS m/z:281(M+H)".
[0181] [Referential Example 10] 5-(5-Methyl-2-pyridyl)-1-(3-
pyridazinyl)-1H-pyrazole-3-carboxylic acid [0182] [F18] N1 _ N 002H N (7N
Neo {0183 1) 4-(6,Ehdenor3pytidaziny b Semetind £2pyridyDrEHorganic
pyrazole-3-carboxylic acid ethyl ester Concentrated hydrochloric acid (1.2
MYY¥RASs Gefdledrate fodmeeniseratire i 6-¢hicrbe3-hydraZi ﬂéﬁyrid%ﬁﬁ%f(?M
%f’lncd (5 meth)él -2- p%ldyl% %4 d| x%gtétan\%c aC|d ethyl ester 99 )
tained dA -step 2 Referential Exam Iaé % inethanol C?

Tﬂaeer%ul_ia.nt mxtun@mrej&»@dtf@é La{ap@lr%cfﬁﬂ@wm ba)ecaolmg fryair.
The reaction mixture was neutralized with iN aqueous solution of sodium
h?éﬂ%@é Thelsalid that precipitated was collected by filtration, to thereby
r[EO chloro 3-pyridazinyl)-5-(5-methyl-2
idy 1H -pyrazole-3-carboxylic acid ethyl ester (4.48 g,

'H-NMR (400MHz, DMSO-dg) 8:2.28 (3H,s), 7.30(1lH,s),
7.49(1H,dd,J=8.18,4.76Hz), 7.63(1H,d,J=8.18Hz),
7.70(1H,dd,J=8.18,1.58Hz), 7.79(1H,d,J=8.18Hz), 8.24(1lH,s),
8.49(1H,d,J=1.56Hz), 8.59(1H,dd,J=4.76,1.59Hz) .
ESI-MS m/z:281 (M+H) .

[0181]

[Referential Example 10] 5-(5-Methyl-2-pyridyl)-1-(3-
pyridazinyl)-1H-pyrazole-3-carboxylic acid

[0182]

[F18]

[0183]
1) 1-(6-Chloro-3-pyridazinyl)-5-(5-methyl-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester
Concentrated hydrochloric acid (1.2 mL) was added at
room temperature to 6-chloro-3-hydrazinopyridazine (3.44 qg)

and 4-(5-methyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester
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55%). [0184] 1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=7.0Hz), 2.34(3H,s),
4.46(2H,q,J=7.0Hz), 7.19(1H,s), 7.51(1H,d,J=7.8Hz),
7.57(1H,dd,J=1.0,7.8Hz), 7.68(1H,d,J=9.0Hz), 8.08(1H,d,J=9.0Hz),
8.21(1H,d,J=1.0Hz). FAB-MS m/z:344(M+H)". [0185] 2)
5-(5-Methyl-2-pyridyl)-1-(3-pyridazinyl)-1H-pyrazole-3- carboxylic acid ethyl
estersl%)PaltadiumecarhonvE: 24 @) mnd-ammoniom ferfeaten (2.61 Srpanipne
added at room temperature to 1-(6-chloro-3-

pyridaziny)eses-mMethyRBLpyridP- LFpytazole- e Ao lic2 Acirdthykestef o

(%. in eth n% 70 . The resultant mixture was stirred at 75C for 1
ey o e et A A be

andsthen;thessalveat of the filtraie was.evaparated nnger seduced rRressutele .
The residue was partitioned between water and chloroform. The aqueous

| was- estrabidd with cHidraférm. The 6y Takrsydreléombired, to
chllg)we%by washing with 100 satgrated bot[ine. Thf;) re§ul(t§1nt mtlé ewas
|

t
dried over sodium™ sultate anhydraté After & filttation step, the sﬁvent was
eyaporated undes reduced pressuiies apdithedesidue-was puwified by silicag,
gel column chromatography (methanol - chloroform), to thereby give
53B=methyl-2-pyridyl)-1-(3- pyridazinyl)-1H-pyrazole-3-carboxylic acid ethyl
es&eorl%sll? solid product (1.126 g, 49%).
"H-NMR (400MHz,CDC13)8:1.43(3H,t,J=7.0Hz), 2.34(3H,s),
4.46 (2H,9,J=7.0Hz), 7.19(1H,s), 7.51(1H,d,J=7.8Hz),
7.57(1H,dd,J=1.0,7.8Hz), 7.68(1lH,d,J=9.0Hz),
8.08(1H,d,J=9.0Hz), 8.21(1H,d,J=1.0Hz).
FAB-MS m/z:344 (M+H)".
[0185]
2) 5-(5-Methyl-2-pyridyl)-1-(3-pyridazinyl)-1H-pyrazole-3-
carboxylic acid ethyl ester
10% Palladium-carbon (1.27 g) and ammonium formate
(2.615 g) were added at room temperature to 1-(6-chloro-3-
pyridazinyl)-5-(5-methyl-2-pyridyl)-1H-pyrazole-3-carboxylic
acid ethyl ester (2.58 g) in ethanol (70 mL). The resultant
mixture was stirred at 75°C for 1 hour, followed by cooling
in air. The insoluble solid was removed by filtration, and
then the solvent of the filtrate was evaporated under reduced
pressure. The residue was partitioned between water and

chloroform. The aqueous layer was extracted with chloroform.

The organic layers were combined, followed by washing with
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[0186] 1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=7.1Hz), 2.32(3H,s),
4.47(2H,q,J=7.1Hz), 7.21(1H,s), 7.51(1H,d like,J=8.0Hz), 7.55-7.61(1H,m),
7.66(1H,dd,J=4.9,8.5Hz), 8.07-8.13(1H,m), 8.19(1H,br),
9.12(1H,dd,J=2.5,4.9Hz). ESI-MS m/z:310(M+H)". [0187] 3) Title Compound
Lithium hydroxide monohydrate (0.173 g) was added at room temperature to
Ss(Bemetiy2-pyridyl)-1(8epyriazind)rtl H-pyrazelewd-cathaxdicoacid eibyli um
ester (1.126 g) in a mixture of tetrahydrofuran (20 mL), ethanol (10 mL), and
watéf R isieonet by stirfiigFor 215 RBGrS THE FBaclidf niiRtufeivayas
acidified goct%g 5 V\gth 1N agueous solution of ngr ckploric aci

Subs Ccﬁﬁen chloraform- met a%%?ffgz]i?(/vas added fgreSalrtl%%anagSthe

resultant emixtyre.i The aggeousdayemnwas exttacied sith,chlosefosmo1 -
methanol (15:1). The organic layers were combined, followed by drying over
sebius stiifate ankgdidte ralEr alfiifafior Sstept e sévet Wdislevaporated

under, reduced pressure, to 101 thereby give the title.compound as _a solid
sl Rncipa e Sttt s
7s3A(16, Hikeh 6 (1 7128 25,m) 0¢.,97(1H,dd,J=4.6,8.3Hz),
8.08(1H,d,J=8.3Hz), 8.14(1H,br s), 9.29(1H,d,J=4.6Hz). ESI-MS

M/ZDSEM+H)'
'H-NMR (400MHz, CDC15)&:1.43 (3H,t,J=7.1Hz), 2.32(3H,s),
4.47(2H,q9,Jd=7.1Hz), 7.21(1H,s), 7.51(1H,d like,J=8.0Hz),
7.55-7.61(1H,m), 7.66(1H,dd,J=4.9,8.5Hz), 8.07-8.13(1H,m),
8.19(1H,br), 9.12(1H,dd,J=2.5,4.9Hz).

ESI-MS m/z:310 (M+H)".
[0187]

3) Title Compound

Lithium hydroxide monohydrate (0.173 g) was added at
room temperature to 5-(5-methyl-2-pyridyl)-1-(3-pyridazinyl) -
lH-pyrazole-3-carboxylic acid ethyl ester (1.126 g) in a
mixture of tetrahydrofuran (20 mL), ethanol (10 mL), and
water (20 mL), followed by stirring for 2.5 hours. The
reaction mixture was acidified to pH 5 with 1IN aqueous
solution of hydrochloric acid. Subsequently, chloroform-
methanol (15:1) was added for partitioning the resultant
mixture. The aqueous layer was extracted with chloroform-
methanol (15:1). The organic layers were combined, followed
by drying over sodium sulfate anhydrate. After a filtration

step, the solvent was evaporated under reduced pressure, to
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[0189] [Referential Example 11] 4-Methoxypiperidine trifluoroacetic acid salt
[0190] [F19] CFCO zH HNO-OMe [01~~91)//l 1)
4-Methoxypiperidine-I-carboxylic acid tert-butyl ester In an argon atmosphere,
4-hydroxypiperidine-I- carboxylic acid tert-butyl ester (2.00 g) in N,N-
dimethylformamide (20 mL) was added dropwise at room temperature to a
suspersiongpfsoditm hydride (GO%e 0dl 4 g) dandd,N-dimetyliotmamideq 29,
mL), followed by stirring for 15 minutes. Subsequently, methyl iodide (0.742
nflyWas added dropwise to the reaction mixture, followed by stirring for 2
ho%ﬁ.élé e reaction mixture was partitioned between water and ethyl
acetate. The organic layer was dried over sodium sulfate anhydrate. After a
fitration stemthe selentwas. 102 eyaporgted ungder redyced pressyres and
the residue was purified by silica gel column chromatography (ethyl acetate -

héxardy. ffo%erer ivei-Asethokysiperiditte-I-cArsok{die  deidrtertBatyi
igﬁm?gﬁo‘%{%lﬁ?g%@%ﬁgﬁ&?& 2%]’212)] 1.46(9H,s), 1.81- 1.84(2H,m),
3505 3k2(2H:m) 2 3.84-8,39(1H,m), 3.35(3H,s), 3.74-3.77(2H,m).

[0189]

[Referential Example 11] 4-Methoxypiperidine trifluoroacetic

acid salt

[0190]

[F19]
- CECO H

[0191]

1) 4-Methoxypiperidine-l-carboxylic acid tert-butyl ester

In an argon atmosphere, 4-hydroxypiperidine-1-
carboxylic acid tert-butyl ester (2.00 g) in N,N-
dimethylformamide (20 mL) was added dropwise at room
temperature to a suspension of sodium hydride (60%, 0.477 g)
in N,N-dimethylformamide (20 mL), followed by stirring for 15
minutes. Subsequently, methyl iodide (0.742 mL) was added
dropwise to the reaction mixture, followed by stirring for 2
hours. The reaction mixture was partitioned between water

and ethyl acetate. The organic layer was dried over sodium

sulfate anhydrate. After a filtration step, the solvent was
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[0193] 2) Title Compound Trifluoroacetic acid (14 mL) was added at room
temperature to the above-obtained 4-methoxypiperidine-I- carboxylic acid
tert-butyl ester (1.42 g) in dichloromethane (28 mL), followed by stirring for

2.5 hours. The solvent of the reaction mixture was evaporated under

reduced pressure, to thereby give the title compound as an oily product (2.65
Oeguantdative amunty:d8194f pressure, and the residue was
1H-NMR(400MHz,CDC13)5:1.98-2.02(4H,m), 3.19-3.23(2H,m), 3.30-

AP RHLAT, BBR3LISE 3954- 3560 n)! [T C [Réferenti& Exdmpretefe -

4.4-Difluqropjperidine hydrachloride 96] [F20] HOJ. F HN F 103 [0197] 1)
e LR e SR R e e 8
trifluiorides 8-38.my) was added drapwise te tdrnzyl-drpiperigone”Q0 g)
in benzene (200 mL) at OC, and then the resultant mixture was stirred for 30
mihBites. followed by refluxing for 18 hours. At OC, the resultant mixture was

rtitioned between
ng—NMR(4OOMHz,CDCl3)8:1.39—1.54 (2H,m), 1.46(9H,s), 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) .

[0193]
2) Title Compound

Trifluoroacetic acid (14 mL) was added at room

temperature to the above-obtained 4-methoxypiperidine-1-
carboxylic acid tert-butyl ester (1.42 g) in dichloromethane
(28 mL), followed by stirring for 2.5 hours. The solvent of
the reaction mixture was evaporated under reduced pressure,
to thereby give the title compound as an oily product (2.65 g,
quantitative amount) .

[0194]
'H-NMR (400MHz,CDC13)8:1.98-2.02 (4H,m), 3.19-3.23(2H,m), 3.30-
3.42(2H,m), 3.37(3H,s), 3.54-3.60(1H,m).

[0195]
[Referential Example 12] 4,4-Difluoropiperidine hydrochloride

[0196]

[F20]

*HCI

F
HM
F
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a saturated aqueous solution of sodium hydrogencarbonate and ethyl
acetate, and then the organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column chromatography (hexane -
ethyl acetate), to thereby give 1-benzyl-4,4- difluoropiperidine as an oily
praducti#.67 g, 84%). [0198] 1H-NMR(400MHz,CDC13)5:1.93-2.04(4H,m),
2.53-2.55(4H,m), 3.54(2H,s), 7.24-7.34(5H,m). EI-MS m/z:211(M"). [0199] 2)
Title EORFEGUH fn AnEr§oRAtRTOSHete 1 1thloroethyl chloroformate (2.62

mL) was added dropwise to th%above- bt nefj 1-benz "¢ L £1 .
4.4-diflubtopiperide (4 68 G)1n dicHlorometiane (03 m) &t o rha'* 4=
regultantmixtureswas detiuxed fariz bouss, folewed by cpalirg-ivake The . 00
reaction solvent was evaporated under reduced pressure, and then the
residde Was dissolved inmiethanof {93 mbyl. Therreshitamemintbre WasikQgqire
refluxe flor 4eg0l,rlrosf fgl&owedl?é/ CSOOI'% ; air. The reaction solve{grwril

ev\fgﬁorsa &d'under reduced lp?eséeur’e, %‘?’gﬁjy Bxlert%e tifle ggmpoun as a

SQE@[PéQdUQE(%QC?’,grtlggo/ﬂks[gg(g%t mixture was partitioned between
1H-NMR(400MHz,D20)5:2.31-2.41(4H,m), 3.43-3.46(4H,m). FAB-MS
Ny zSI2 R, aqueous solution of sodium hydrogencarbonate and
ethyl acetate, and then the organic layer was dried over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(hexane - ethyl acetate), to thereby give 1l-benzyl-4,4-
difluoropiperidine as an oily product (4.67 g, 84%).

[0198]

'H-NMR (400MHz, CDC13)8:1.93-2.04 (4H,m), 2.53-2.55(4H,m),
3.54(2H,s), 7.24-7.34(5H,m) .

EI-MS m/z:211(M").

[0199]

2) Title Compound

In an argon atmosphere, l-chloroethyl chloroformate

(2.62 mL) was added dropwise to the above-obtained 1l-benzyl-
4,4-difluoropiperidine (4.66 g) in dichloromethane (93 mL) at
0°C. The resultant mixture was refluxed for 2 hours,
followed by cooling in air. The reaction solvent was
evaporated under reduced pressure, and then the residue was

dissolved in methanol (93 mL). The resultant mixture was
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[0201] [Referential Example 13] 4-Fluoropiperidine hydrochloride 0202]
[F21] HC | HN F [0203] 1) 4-Fluoropiperidine-I-carboxylic acid tert-butyl
ester In an argon atmosphere, [bis(2 methoxyethyl)amino]sulfur trifluoride
(7.33 mL) was added dropwise at -78C to 4-hydroxy-1-piperidinecarboxyl is
acid tert-butyl ester (4.00 g) in dichloromethane (80 mL), and the resultant
mixttrewas stirred fap30dnintdes,catCder 30omindtesyn andthenrakroom
temperature for 2 hours. The reaction mixture was partitioned between a
saftiatedPaqiedus "Soltificn Of SoeirhI dtBgeRcarOMHETE aﬁﬁe@rﬂéﬁﬁorrﬁo
T@ﬁe %anlc layer, was t(1lrlg$eoverm sod|u sulfate arlh;é:lrate Pth %f”H?IIOI’]
step, the Sofvent was evaporatea under re%uced pressure, and the residu
waspurified by silica gel column 105 chromatography (chloroform - ethyl
acetate), to thereby give 4-fluoropiperidine-I-carboxylic acid tert-butyl ester
as[é)@ocﬂlly product (1.77 g, 44%). [0204]

NMR§4OOMHZ CDCSE;L”%S 1.45(9H, s) 1.76-1. 86£4H m)4, 3, 41 3 54(4H m),

4. %Nﬂ% (LH Y. iR 232032(1\/?‘)1 G8)/

FAB-MS m/z:122 (M+H)
[0201]

[Referential Example 13] 4-Fluoropiperidine hydrochloride

[0202]
[F21]
“HCl
HND—F
[0203]

1) 4-Fluoropiperidine-l-carboxylic acid tert-butyl ester

In an argon atmosphere, [bis(2-
methoxyethyl)amino]sulfur trifluoride (7.33 mL) was added
dropwise at -78°C to 4-hydroxy-l-piperidinecarboxylic acid
tert-butyl ester (4.00 g) in dichloromethane (80 mL), and the
resultant mixture was stirred for 30 minutes, at 0°C for 30
minutes, and then at room temperature for 2 hours. The
reaction mixture was partitioned between a saturated aqueous
solution of sodium hydrogencarbonate and chloroform. The
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced

pressure, and the residue was purified by silica gel column
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2) Title Compound 4N HCI-dioxane (12 mL) was added at room temperature
to the above-obtained 4-fluoropiperidine-I-carboxylic acid tert- butyl ester
(1.74 g) in dichloromethane (35 mL), followed by stirring for 40 minutes. The
solvent of the reaction mixture was evaporated under reduced pressure.
Subsequently, diethyl ether was added to the residue, and then the solid that
precipitateshiwasicpllectetbthsaugh fitration; todberehys \give the hideeby give
compound as a solid product (0.870 g, 73%). [0206]

1A-RVIR (AUOM B OMSO 1d6)8P92Y2. 13(419 1), (o t-P1p@H erf er as an

4,83-4.97(1H rg} FAB;:MS m/ ik 4(M+H)". [0207] [Referential Example 14]
H%&a%yﬁf(é)&}irf azine yd?dch%or%é [0208] [F22] 106 Hi HN\N H 0209] 1)

3,6-Dibydropyridazine-1,2-dicarboxylic acid dibenzyl ester 1,3-Butadiene
(14.2 g) was bubbled into 1,2- azodicarboxylic acid dibenzyl ester (10.28 g) in
behzZéne (500MAlz), &LADC S fdllowred By Stirring 2 récihotethperature. for 16

hgggs4 ('I;Hﬁ rr{sa}cti&)_r%qlxgnge/fﬁl%v)a_porated under reduced

EI-MS m/z:203(M") .

[0205]

2) Title Compound

4N HCl-dioxane (12 mL) was added at room temperature to

the above-obtained 4-fluoropiperidine-l-carboxylic acid tert-
butyl ester (1.74 g) in dichloromethane (35 mL), followed by
stirring for 40 minutes. The solvent of the reaction mixture
was evaporated under reduced pressure. Subsequently, diethyl
ether was added to the residue, and then the solid that
precipitated was collected through filtration, to thereby
give the title compound as a solid product (0.870 g, 73%).

[0206]

'"H-NMR (400MHz, DMSO-dg) 8:1.92-2.13 (4H,m), 3.01-3.12(4H,m),
4.83-4.97 (1H, m) .

FAB-MS m/z:104 (M+H)".

[0207]

[Referential Example 14] Hexahydropyridazine hydrochloride

[0208]

[F22]
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pressure, and the residue was purified by silica gel column chromatography
(ethyl acetate - hexane), to thereby give 3,6-
dihydropyridazine-1,2-dicarboxylic acid dibenzyl ester as an oily product
(2.57 g, 21%). [0210] 1H-NMR(400MHz,CDC13)5:3.70-3.85(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-MS

m/z: M+H)'. [0211] 2) Hexahydropyridazine 10% Palladium-carbon
Q>4 9) /&S 'added to the above- obtained
3,6-dihydropyridazine-1,2-dicarboxylic acid dibenzyl ester (2.57 g) in

methanol (25 mL), followed by stirring in the presence of hydrogen for 19
hours. The catalyst was removed from the reaction mixture by filtration. The
solvend oof the filtrate was evaporated under reduced pressure, to thereby
give hexahydropyridazine as an oily product (0.629 g, quantitative amount).

107 mwmmeszWS@%}a 16T 2N LA, AcC96-Z0BE@H ), ester

2.60-3.10( SI-M (M _
Hexahy r‘oég'}?ldgaz%e IIlcar(b %3 Csa{c ertLi)Zkfyl es%)er Rthdd A)
Di-ted-iexydicaihonate 2440 gh was added to thexahygyopyridazine{8.7&0

g) in methanol (20 mL) at room temperature, followed by stirring for 15
holrs.afhe tédCtiorfocllowed by stirring at room temperature for 16

hours. The reaction solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (ethyl acetate - hexane), to thereby give 3, 6-
dihydropyridazine-1,2-dicarboxylic acid dibenzyl ester as an
oily product (2.57 g, 21%).

[0210]
'H-NMR (400MHz, CDC13)8:3.70-3.85(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-MS m/z:353 (M+H)".

[0211]
2) Hexahydropyridazine

10% Palladium-carbon (0.754 g) was added to the above-

obtained 3, 6-dihydropyridazine-1,2-dicarboxylic acid dibenzyl
ester (2.57 g) in methanol (25 mL), followed by stirring in
the presence of hydrogen for 19 hours. The catalyst was
removed from the reaction mixture by filtration. The solvent
of the filtrate was evaporated under reduced pressure, to
thereby give hexahydropyridazine as an oily product (0.629 g,

quantitative amount) .
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solvent was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (acetone - chloroform), to
thereby give hexahydropyridazine- 1-carboxylic acid tert-butyl ester as an oily
product (0.671 g, 43%). 1H-NMR(400MHz,CDCI3)5:1.48(9H,s),
1.50-1.73(4H,m), 2.87(2H,t like,J=4.5Hz), 3.51(2H,t like,J=4.5Hz),
4165¢hkk br) (0213 piMethed B) 109%-Ralladium-earbon (50% wet, 5.21 g) was
added to 2- (tert-butoxycarbonyl)hexahydropyridazine-l-carboxylic acid

bén2{IestBp (Bidory . Mede Chem? Y0b21)10, 953, 26.94 g) in methanol (250
If(gllé)vl\{le/dz pgﬂ'm%gdn a hydrogen atmosphere for 4 hours. After a

filtration step, the solvent of the filtrate was evaporated under reduced
pressure; and the residue was purified by silica gel column chromatography
(chloroform - methanol), to thereby give hexahydropyridazine- 1-carboxylic
aéid EeEbhtf esrerrasian oy ProdvieP (r8 24108 ¢d8596)t ~butyl ester
1§Ie-I§1hMI35(é OMHz,CDC13)5:1.48(9H,s), 1.50-1.73(4H,m), 2.87(2H,t

like, =4 ), 3.51(2H,t like,J=4.5Hz). [0214] 4) Title Compound 4N

HC1-dioxane-(4-mb) was addediiraem temperajyre;to; theahovesobtained
hexahydropyridazine-I-carboxylic acid tert-butyl ester (0.671 g) in

dichieiongtanei@mil)e fdlfowed by stirring fortdout2 Diathyl ether@rd

entane
ptemperature, followed by stirring for 15 hours. The reaction

solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(acetone - chloroform), to thereby give hexahydropyridazine-
l-carboxylic acid tert-butyl ester as an oily product (0.671
g, 43%).
'H-NMR (400MHz,CDC13)8:1.48 (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(1lH,br).

[0213]
Method B)

10% Palladium-carbon (50% wet, 5.21 g) was added to 2-
(tert-butoxycarbonyl)hexahydropyridazine-1l-carboxylic acid
benzyl ester (Bioorg. Med. Chem., 2002, 10, 953, 26.94 g) in
methanol (250 mL), followed by stirring in a hydrogen
atmosphere for 4 hours. After a filtration step, the solvent
of the filtrate was evaporated under reduced pressure, and
the residue was purified by silica gel column chromatography
(chloroform - methanol), to thereby give hexahydropyridazine-

l-carboxylic acid tert-butyl ester as an oily product (18.24
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ware added to the reaction mixture. The supernatant was removed through
decantation. The residue was dried under reduced pressure, to thereby give
the title compound as a solid product (0.292 g, 66%).
1H-NMR(400MHz,DMSO0-d6)5:1.66(2H,br), 2.50(2H,br), 2.98(2H,br),
4.35(4H,br). ESI-MS m/z:87(M+H)'. [0215] [Referential Example 15]
1g\Metipypiperazin-2-one hydrochloride [0216] [F23] HOI HN N- 0 [0217] 1)
3-Oxopiperazine-l-carboxylic acid tert-butyl ester Triethylamine (3.83 mL)
arfé iR LB ANERy dicboriiité - 69 $8.32 mL) viéreladddd At roonm? - 87 (2H, t

temperature perazin-2- (2.5 g) in g mixtyre of tetrahydrofuran (50
n?lL Eé%ri m%tﬁilag(&)r (gogr]nlﬁ), 6%0%5&%;;%?2?%2?0? 4 hours. The reaction

solvwent ayas evaporated under reduced pressure. The residue was
partitioned between water and ethyl acetate. The organic layer was
séquéntialfy weshednwith water and saturated brine. The aqueous layers

obtained (hrugh washing yere combined, and the combined layer was, .,
extracte w{?ﬁuetgyl acerfate.(zrhe organlcalayers were combme@, followed by
dryiBg QVEFe-obtained hexahydropyridazine-l-carboxylic acid
tert-butyl ester (0.671 g) in dichloromethane (8 mL),
followed by stirring for 1 hour. Diethyl ether and pentane
ware added to the reaction mixture. The supernatant was
removed through decantation. The residue was dried under
reduced pressure, to thereby give the title compound as a
solid product (0.292 g, 66%).
'H-NMR (400MHz, DMSO-dg) 8:1.66 (2H,br), 2.50(2H,br), 2.98(2H,br),
4.35(4H,br) .
ESI-MS m/z:87 (M+H) " .
[0215]

[Referential Example 15] 1-Methylpiperazin-2-one

hydrochloride
[0216]
[F23]
“HOCI
HM MN—
o
[0217]

1) 3-Oxopiperazine-l-carboxylic acid tert-butyl ester

Triethylamine (3.83 mL) and di-tert-butoxydicarbonate
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magnesium sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure. Subsequently, ethyl acetate-hexane
was added to the residue, followed by drying to solid, to thereby give
3-oxopiperazine-l-carboxylic acid tert-butyl ester (3.6 g, 72%). [0218]
1H-NMR(400MHz,CDC13)5:1.48(9H,s), 3.37-3.40(2H,m), 3.62- 3.65(2H,m),

4 CGL(2H, 8], 6. 32(dd bt 33028 9} 2)rd-Methyl-3taxapiperazine--catboxpicne
acid tert-butyl ester Sodium hydride (60%, 960 mg) was added at OC to the
abéve-cbtaie 3 bxopiietazine-Reardoxytie defd tertbUtyihe s {3gancl

N -dir’rl thylgor amide (50 mL) . Meth;@ iodid% 2.33 mLI) was added to the
oM R e b i 2
readtiosh ity eavas pastiteneth betweeawaier pndsibykacetate. Theidue
organic layer was sequentially washed with water and 110 saturated brine.
ThesadFecus-fagers! obtdiried thiough wak i Werelcsrhbirfed, ahe tikgganic
combined layer was extracted with ethyl acetate. The organic layers were.
R R A S AR ey i

filtration, step, dhesplventovas eyaporatesuunderseduced,Rressuadoned,
thereby give 4-methyl-3-oxopiperazine-l-carboxylic acid tert- butyl ester as an
O Prédect B2 e 206)y cTHUNMREOOMHz CDELR)5: U (9#s)y,ate. The
SUBHLY). 334N L7500 3 89 (PR AR A JTAH S v
magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure. Subsequently,
ethyl acetate-hexane was added to the residue, followed by
drying to solid, to thereby give 3-oxopiperazine-l-carboxylic
acid tert-butyl ester (3.6 g, 72%).
[0218]
'H-NMR (400MHz, CDC13)8:1.48 (9H,s), 3.37-3.40(2H,m), 3.62-
3.65(2H,m), 4.01(2H,s), 6.32(1lH,br s).
[0219]
2) 4-Methyl-3-oxopiperazine-l-carboxylic acid tert-butyl
ester
Sodium hydride (60%, 960 mg) was added at 0°C to the

above-obtained 3-oxopiperazine-l-carboxylic acid tert-butyl
ester (3.0 g) in N,N-dimethylformamide (50 mL). Methyl
iodide (2.33 mL) was added to the reaction mixture, followed
by stirring at room temperature for 15 hours. The reaction

mixture was partitioned between water and ethyl acetate. The

organic layer was sequentially washed with water and
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[0220] 3) Title Compound 4N HC1-dioxane (20 mL) was added to the
above-obtained 4-methyl-3-oxopiperazine-I-carboxylic acid tert-butyl ester
(2.06 g), followed by stirring at room temperature for 1 hour. The reaction
solvent was evaporated under reduced pressure. Toluene was added to the
residue, and the solvent was evaporated through azeotropy under reduced
peessurer Ehebrasidue was diigde @ tharebygiveihe tileCornpount as=athing
oily product (1.44 g, 99%). [0221] 1H-NMR(400MHz,DMSO-d6)5:2.86(3H,s),
BW?I—FBWHF)DQ%O(Q%W% GAPH B MSTESY) £ 13503 e (0222}

efer ntia E %mple 641 Meth )ilglplerazm -2-0ne trlflu%roacgtlc]@ qsaltd b
-Mef]hyl c(e)xoplperaq;lljne chab%xyllc Foid tert%utyl 111 ester (0. 3?8 O

obtained instep R)ehReferendial Exaapleribirvas dissalved in flltration
dichloromethane (6 mL) . Trifluoroacetic acid (3 mL) was added to the
redifitant Pkt latvbny e nfyeratiiet $6llowed by stitiag doPI S hous. THe

reaction solvent w S eV ed under reducedpessur an the residuye
R, ety S e e SO RO (0 Abe s BTRAVE Srvout

[@ﬁ;?c%hlbisNMRéﬂ@QMH@l@@Cﬁ&QéQD@S 32)%57-9843h1.s), 3.39(2H,t-
'"H-NMR (400MHz,CDC15)8:1.47 (9H,s), 3.01(3H,s),
3.34(2H,t,J=5.6Hz), 3.65(2H,t,J=5.6Hz), 4.07(2H,s).

[0220]
3) Title Compound

4N HCl-dioxane (20 mL) was added to the above-obtained

4-methyl-3-oxopiperazine-l-carboxylic acid tert-butyl ester
(2.06 g), followed by stirring at room temperature for 1 hour.
The reaction solvent was evaporated under reduced pressure.
Toluene was added to the residue, and the solvent was
evaporated through azeotropy under reduced pressure. The
residue was dried, to thereby give the title compound as an
oily product (1.44 g, 99%).

[0221]
'H-NMR (400MHz, DMSO-dg) 8:2.86 (3H,s), 3.34(2H,br m), 3.50(2H,m),
3.64(2H,s) .
MS (ESI) m/z:115(M+H)".

[0222]

[Referential Example 16] 1-Methylpiperazin-2-one
trifluoroacetic acid salt

4-Methyl-3-oxopiperazine-l-carboxylic acid tert-butyl
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like,J=6.1Hz), 3.54(2H,t-like,J=6.1Hz), 3.72(2H,s). MS(EI) m/z:114(M+).
[0224] [Referential Example 17] 1-Cyclopropylpiperazine hydrochloride
[0225] [F24] 2HCI H NN 0226] 1) 4-Cyclopropylpiperazine-l-carboxylic acid
tert-butyl ester Sodium cyanoborohydride (1.89 g) was added at room
temperature to piperazine-1-carboxylic acid tert-butyl ester (1.87 g),
[(@sethoxyoydoprepyoxyitrimethylsilaned825 o )Riut agetic acickfmpe 15
mL) in methanol (60 mL), followed by stirring for 5 days. The reaction solvent
wWisSevHporate® Underdeduced Pressars Dt ethef Wals'ddded 6 the 112
residue, and then the inspluble matter was remaved by, filtration. IN Aqueous
aTiton of Sador Ry viae Adea o DAniohA the selveni 3 the

fikeate e Theuerganio layeranas washedrwith seturated briner followed by
drying over magnesium sulfate anhydrate. After a filtration step, the solvent

wWeRPEaysarated uRder reducet pressire, andetherresidirs! wasssurified bynd
Siep e cobun oty (hpcate Sl o) b e -
(4624557 0) quantitative amount) .
[0223]
'H-NMR (400MHz, CDC15-CDs0D(15:1))8:2.98(3H,s), 3.39(2H,t-
like,J=6.1Hz), 3.54(2H,t-like,J=6.1Hz), 3.72(2H,s).
MS(ET) m/z:114 (M+) .

[0224]

[Referential Example 17] 1-Cyclopropylpiperazine

hydrochloride
[0225]
[F24]
~2HCI
AN N—=<]
—/
[0226]

1) 4-Cyclopropylpiperazine-l-carboxylic acid tert-butyl ester
Sodium cyanoborohydride (1.89 g) was added at room
temperature to piperazine-l-carboxylic acid tert-butyl ester
(1.87 g), [(l-ethoxycyclopropyl)oxy]ltrimethylsilane (8.05 mL),
and acetic acid (5.72 mL) in methanol (60 mL), followed by
stirring for 5 days. The reaction solvent was evaporated

under reduced pressure. Diethyl ether was added to the
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[0227] 1H-NMR(400MHz,CDC13)5:0.41-0.48(4H,m), 1.46(9H,s), 2.54-
2.56(4H,m), 3.37-3.44(4H,m). MS(ESI) m/z:268(M+MeCN)'. [0228] 2) Title
Compound In a manner similar to that employed in step 3) of Referential
Example 15, the title compound in solid form (1.30 g, 93%) was prepared
from the above-obtained 4- cyclopropylpiperazine-1-carboxylic acid tert-butyl
esteyi (L6l Pn{0228n1H-ANMRAHIOMHz, RMSQ+16)8:0. FOxb 83 (Ryn),
1.14(2H,br s), 3.52(8H,br s), 9.94(2H,br).LC-MS m/z:127(M+H)'. [0230]
[ReéferénfialExample AB 2 etidir-39AdRRethylan e ThyireéRistide 1B

F 2HC.Me2N . CN 1Bn dryI etidin-3-
Pyn%illanC[es% }on ¢ ggﬁj (11% 79 |n meﬁwy‘? oxge %. mL?Z%Nag addggq

deapuisedoit-henzhydrylazetidinyd-oh(4£9ugh retiiathylag)ine {27 8.61. )by
under cooling on ice, followed by stirring at 50C for 40 minutes. The reaction
ni%freguayer magnesium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and
the residue was purified by silica gel column chromatography
(hexane - ethyl acetate), to thereby give 4-
cyclopropylpiperazine-l-carboxylic acid tert-butyl ester as a
solid product (1.62 g, 71%).

[0227]

'H-NMR (400MHz, CDC13)8:0.41-0.48 (4H,m), 1.46(9H,s), 2.54-
2.56(4H,m), 3.37-3.44(4H,m).

MS (ESI) m/z:268 (M+MeCN)".

[0228]

2) Title Compound

In a manner similar to that employed in step 3) of

Referential Example 15, the title compound in solid form
(1.30 g, 93%) was prepared from the above-obtained 4-
cyclopropylpiperazine-l-carboxylic acid tert-butyl ester
(1.61 g).

[0229]

'H-NMR (400MHz, DMSO-d¢) 8:0.79-0.81 (2H,m), 1.14(2H,br s),
3.52(8H,br s), 9.94(2H,br).LC-MS m/z:127 (M+H) ".

[0230]

[Referential Example 18] Azetidin-3-yldimethylamine

hydrochloride

113



partitioned between ice-water and ethyl acetate. The organic layer was
washed with saturated brine, followed by drying over magnesium sulfate
anhydrate. After a filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column chromatography
(hexane - ethyl acetate), to thereby give 1- benzhydrylazetidin-3-one as a
solidyoduct (2.85 g, 60%). [0233] 1H-NMR(400MHz,CDC13)5:4.00(4H,s),
4.59(1H,s), 7.19- 7.49(10H,m). [0234] 2)

(1-BérzHydrylazetidin-3- yI)dimethyIamine 5% Palladium-carbon (1.5 g) was

added to the bove ob 1-benzhydrylazetidin-s-one (1.50 g) and 40%
a&: ﬁ ut fd| amine (4 mL) in methanol (30 mL) The
ttaht m S subjected to catalytic reduction overnightin a

hydrogen atmosphere The catalyst was removed 114 from the reaction
mifitédy filtration. The solvent of the filtrate was evaporated under reduced
pressure, and the reS|d e rlfled by silica gel column chromatography
(c Iosrlofgrm r%%ﬁ?’anoﬁ) o%l ere}by give (1-

benzhydrylazetidin-3ryidimethylamine as asplidpredust 315501 92%)de
[0235] 1H-NMR(400MHz,CDC13)5:2.08(6H,s), 2.80-2.87(3H,m), 3.36-

3. BA(2kkin) A BHIBKS), FrDBTI4B(10M, ImP MSIESIy /2226 AM+rHP -0l (4.79

g) in triethylamine (27.9 mL) under cooling on ice, followed
by stirring at 50°C for 40 minutes. The reaction mixture was
partitioned between ice-water and ethyl acetate. The organic
layer was washed with saturated brine, followed by drying
over magnesium sulfate anhydrate. After a filtration step,
the solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(hexane - ethyl acetate), to thereby give 1-
benzhydrylazetidin-3-one as a solid product (2.85 g, 60%).

[0233]
'H-NMR (400MHz, CDC13)8:4.00 (4H,s), 4.59(1H,s), 7.19-
7.49(10H, m) .

[0234]
2) (1-Benzhydrylazetidin-3-yl)dimethylamine

5% Palladium-carbon (1.5 g) was added to the above-

obtained l-benzhydrylazetidin-3-one (1.50 g) and 40% agueous
solution of dimethylamine (4 mL) in methanol (30 mL). The
resultant mixture was subjected to catalytic reduction

overnight in a hydrogen atmosphere. The catalyst was removed
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[0236] 3) Title Compound 20% Palladium hydroxide-carbon (533 mg) was
added to the above-obtained (1-benzhydrylazetidin-3-yl)dimethylamine (533
mg) in ethanol (15 mL), followed by stirring in a hydrogen atmosphere for 18
hours. The catalyst was removed from the reaction mixture by filtration. 1N
HC1-ethanol (4 mL) was added to the solvent of the filtrate. The solvent of
the- eeaction mbdure wasevaporated, and then digthyl etherswassaddedtahe
the residue. The solid that precipitated was collected by filtration, to thereby

giveltherfitle E8MPOUHPL 1306 Iny 8P%) [foPs7gd pressure, and the

1H:-NMR(AQ0MHz DMSQ-d 912-39%%@”‘%14-053'14-19(2“{“ 282> anh
AT M) 4 3624 43R m)  LEMS /7 T01(M+LN" [0238] 115 [Heterential

Exampled@] Riperidine~2-carboxamide d0289] [F26] HHN-CON H2 0240]
Concentrated aqueous ammonia (3 mL) and triethylamine (2 mL) were added
abreGRemperatlireterN-beh2yloxgEaheryigipeAdine-2cakboRyiacd (2.0
g)(,ll.-5lgyc(ijrlox¥9%r)lz_otriazole (1.6 g), and 1-(3-dimethylaminopropyl)-

[0235]

'"H-NMR (400MHz, CDC13)8:2.08 (6H,s), 2.80-2.87(3H,m), 3.36-
3.42(2H,m), 4.37(1H,s), 7.15-7.41(10H,m).

MS(ESI) m/z:267 (M+H)" .

[0236]

3) Title Compound

20% Palladium hydroxide-carbon (533 mg) was added to

the above-obtained (l-benzhydrylazetidin-3-yl)dimethylamine
(533 mg) in ethanol (15 mL), followed by stirring in a
hydrogen atmosphere for 18 hours. The catalyst was removed
from the reaction mixture by filtration. 1IN HCl-ethanol (4
mL) was added to the solvent of the filtrate. The solvent of
the reaction mixture was evaporated, and then diethyl ether
was added to the residue. The solid that precipitated was
collected by filtration, to thereby give the title compound
(300 mg, 87%).

[0237]

'H-NMR (400MHz, DMSO-dg) 8:2.70 (6H, m), 4.05-4.10(2H,m), 4.25-
4.31(1H,m), 4.38-4.43(2H,m).

LC-MS m/z:101 (M+H)".

[0238]
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3-ethylcarbodiimide hydrochloride (2.3 g) in dichloromethane (20 mL),
followed by stirring for 3 days. The reaction mixture was partitioned between
water and dichloromethane. The organic layer was dried over magnesium
sulfate anhydrate. After a filtration step, the solvent was evaporated under
reduced pressure. The residue was dissolved in methanol (30 mL). 10%
PaHadimarcarbon X 4y 50% veat) masadded de the anasoitant mixture,
followed by stirring in the presence of hydrogen for 20 hours. The catalyst
waretidved from the reaction mixture by filtration. The solvent of the filtrate
was yf)q?orated under reduced pressure, to thereby give the title compound
as a solid product (970 mg, quantitative amount). [0241] MS(ESI)

m/z:1 . 116 [0242] [Referential Example 20]

N CO {L~1 N

[0240]

Concentrated aqueous ammonia (3 mL) and triethylamine
(2 mL) were added at room temperature to N-
benzyloxycarbonylpiperidine-2-carboxylic acid (2.0 g), 1-
hydroxybenzotriazole (1.6 g), and 1-(3-dimethylaminopropyl) -
3-ethylcarbodiimide hydrochloride (2.3 g) in dichloromethane
(20 mL), followed by stirring for 3 days. The reaction
mixture was partitioned between water and dichloromethane.
The organic layer was dried over magnesium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure. The residue was dissolved in methanol (30
mL). 10% Palladium-carbon (1 g, 50% wet) was added to the
resultant mixture, followed by stirring in the presence of
hydrogen for 20 hours. The catalyst was removed from the
reaction mixture by filtration. The solvent of the filtrate
was evaporated under reduced pressure, to thereby give the
title compound as a solid product (970 mg, quantitative
amount) .
[0241]

MS(ESI) m/z:128 (M') .
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0244] 1) 2-Acetyl-5-aminopyridine Methylmagnesium bromide (0.93M
tetrahydrofuran solution, 200 mL) was added dropwise to
5-amino-2-cyanopyridine (10.13 g) in tetrahydrofuran (200 mL) in a nitrogen
atmosphere under cooling on ice over 25 minutes, followed by stirring at
room temperature for 5 hours. Under cooling on ice, a saturated aqueous
solutipreof ammonium chloride was added to the reaction mixture, and then
sulfuric acid (20 mL) was added dropwise to the resultant mixture, followed

bytiffinG at robnt tempetattifé for 80 nlirtitds. BSoditiit Ayarxide 120 @) irf -
water. mL) was added cirg /ise 1o the reaction mixture under cooling on
ety Bl bl S o P oA e o
mixture3The organic layer was washed with saturated brine, followed by
drying over sodium sulfate anhydrate. After a filtration step, the solvent was
evapotdted under reduced pressure, and the 117 residue was purified by
silida gel coldmn chromatography (methanol - chloroform), to thereby give
Z%t B inopyridine as a solid product (7.68 g, 66%). [0245]
1HNMR{400MHz,CjpC13)5:2.64(3H,s), 4.00-4.30(2H,br),
6.98(1H,dd,J=2%,8.84z), 7.91(1H,dd,J=0.5,8.5Hz),

8.06(1H,dd,J=0.5,2.7H

2-Acetyl-5-(tert-butoxytar
=%
CJ

N

nylamio)pyridine

[0244]

1) 2-Acetyl-5-aminopyridine

Methylmagnesium bromide (0.93M tetrahydrofuran solution,
200 mL) was added dropwise to 5-amino-2-cyanopyridine (10.13
g) in tetrahydrofuran (200 mL) in a nitrogen atmosphere under
cooling on ice over 25 minutes, followed by stirring at room
temperature for 5 hours. Under cooling on ice, a saturated
aqueous solution of ammonium chloride was added to the
reaction mixture, and then sulfuric acid (20 mL) was added
dropwise to the resultant mixture, followed by stirring at
room temperature for 80 minutes. Sodium hydroxide (20 g) in
water (100 mL) was added dropwise to the reaction mixture
under cooling on ice. Subsequently, ethyl acetate was added
for partitioning the resultant mixture. The organic layer
was washed with saturated brine, followed by drying over
sodium sulfate anhydrate. After a filtration step, the

solvent was evaporated under reduced pressure, and the
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Di-tert-butoxydicarbonate (11.10 g) in dichloromethane (30 mL) was added
to 2-acetyl-5-aminopyridine (6.30 g) and 4- (dimethylamino)pyridine (5.65 Q)
in dichloromethane (150 mL) under cooling on ice, followed by stirring at
room temperature for 1 hour. The solid that precipitated was removed from
the resultant mixture by filtration. The solvent of the filtrate was evaporated
under teduceds pressiife e @nsktheiresidueywasqpurified by siica-gehk-calumn
chromatography (methanol - chloroform), to thereby give 2-
adBfRiek-buteRyCaboniEming)pyhidinetas 4 s6td? pfedict(8704 g, 73%).
[0247] 1H-NMR(400MHz,CDC13)5;1.54(9H,s),.2.68(3 6.74(1H,br s),
OIS I8 Bhirf B A1 18 BT A BaB(LH P 12 40542
ESleM&m/z:237(M+H)'. 0248] 118 3)
4-[5-(tert-Butoxycarbonylamino)-2-pyridyl]-2,4- dioxobutanoic acid ethyl ester
DiBthiHRKARSH9.Z AiL)sWas2added to sddium &thdéxide (241681).in ethanol

(34 ).. At.ropm temperature, 2- I- B

5%(t%r%r-]ﬂ;u ééfda%%h?/l’a?ﬁ i%ﬁo%yrijﬁagc%g&d SﬁjfnJé%é?ﬂb? (E?(SI Zr%wL) was added
tathesreaction mixiurg, followed by stirring for 45 minutes. The resultant
mixture was refluxed for 30 minutes, followed by cooling in air. The reaction
sBiverSwag evaporated under reduced pressure. The residue was
pa{t6t£04n6e]d between 5% aqueous citric acid and ethyl acetate.

2) 2-Acetyl-5-(tert-butoxycarbonylamino)pyridine
Di-tert-butoxydicarbonate (11.10 g) in dichloromethane
(30 mL) was added to 2-acetyl-5-aminopyridine (6.30 g) and 4-
(dimethylamino)pyridine (5.65 g) in dichloromethane (150 mL)
under cooling on ice, followed by stirring at room
temperature for 1 hour. The solid that precipitated was
removed from the resultant mixture by filtration. The
solvent of the filtrate was evaporated under reduced pressure,
and the residue was purified by silica gel column
chromatography (methanol - chloroform), to thereby give 2-
acetyl-5-(tert-butoxycarbonylamino)pyridine as a solid
product (8.04 g, 73%).
[0247]
'H-NMR (400MHz,CDC15)8:1.54 (9H,s), 2.68(3H,s), 6.74(lH,br s),
8.03(1H,d,J=8.5Hz), 8.11(1H,dd,J=8.5,2.4Hz),
8.46(1H,dd,J=2.4,0.5Hz) .
ESI-MS m/z:237 (M+H)".

[0248]
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The organic layer was sequentially washed water and saturated brine,
followed by drying over sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (methanol - chloroform), to
thereby give 4-[5-(tert-butoxycarbonylamino)-2-pyridyl]-2,4- dioxobutanoic
agid ethyt esteras-asolidpredueh(ll 20 10,014 8%): {0249 -2, 4-
1H-NMR(400MHz,CDC13)5:1.41(3H,t,J=7.IHz), 1.55(9H,s),
ARGRPPY SR TOLAZ R B F8EIH b sFSESY(1H,s), 8.14(1H,d,J=8.8Hz),

B1S(IHAL 10 52400, B SI(UH =g 412, ESL IS mIEST WK, o

[0250] 4 t Butoxycarbonylamlno)ai pyr ro-5-
hydraxy-33(3ipyrisvizdHpyrazoler8ycarhoxylie agid etlpd r 119 £sjern -acetyl -
4-[5-(tert-Butoxycarbonylamino)-2-pyridyl]-2,4- dioxobutanoic acid ethyl ester

(D.59t§)rand 3t hytrazikepyridine(0)52 §) @btdinéd iR Referdrtic Exarmple (0
in Eéhanol (1%(81 n&L) was, re refluxed for I117nr11£)urs f0||0\§Ie£i t(% C C(}blng 'Q air. l'l;lhe
réaction solvent was evapora?edC un8er re uce8 pressure, and the residue

was-purified by silica geh colammehrematography Qmstmu}@thor%@mab to
thereby give 5-[5-(tert-butoxycarbonylamino)-2-pyridyl]-4,5-dihydro-
Suhiydrosy-1-(8pyritid) 1 Hvpyraz blien3-darbexylic abietigdction solvent

was evaporated under reduced pressure. The residue was
partitioned between 5% aqueous citric acid and ethyl acetate.
The organic layer was sequentially washed water and saturated
brine, followed by drying over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (methanol - chloroform), to thereby
give 4-[5-(tert-butoxycarbonylamino)-2-pyridyl]-2,4-
dioxobutanoic acid ethyl ester as a solid product (1.70 g,
14.8%) .

[0249]
'H-NMR (400MHz,CDC15)8:1.41 (3H,t,J=7.1Hz), 1.55(9H,s),
4.40(2H,9,J=7.1Hz), 6.78(1H,br s), 7.59(1lH,s),
8.14(1H,d,J=8.8Hz), 8.19(1H,dd,J=8.8,2.4Hz),
8.51(1H,d,J=2.4Hz) .
ESI-MS m/z:337 (M+H)".

[0250]
4) 5-[5-(tert-Butoxycarbonylamino)-2-pyridyl]-4,5-dihydro-5-

hydroxy-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl
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ester as an amorphous product (1.382 g, 68%). [0251]
1H-NMR(400MHz,CDC13)5:1.40(3H,t,J=7.1Hz), 1.53(9H,s),
3.47(1H,d,J=19.0Hz), 3.63(1H,d,J=19.0Hz), 4.39(2H,q,J=7.1Hz), 6.71(1H,br
s), 6.78(1H,s), 7.06(1H,ddd,J=8.3,4.6,0.7Hz), 7.35(1H,d,J=8.8Hz),
7.46(1H,ddd,J=8.3,2.7,1.5Hz), 7.98- 8.03(1H,m), 8.14(1H,dd,J=4.6,1.5Hz),
8ck(dH,dd,J=2.7,0.7Hz), 8.49(1H,dd,J=2.7,0.5Hz). ESI-MS m/z:428(M+H)'.
[0252] 5) 5-[5-(tert-Butoxycarbonylamino)-2-pyridyl]-1-(3-pyridyl)-
1H-pyrazolex3{¢abbxyiic agisrethyPestet Pricthylarminei(@yde ntl:)*and
methanesulfonyl chlori 27-L) were a egtromt perature to
o BLlbrl Caory I d) B R4 SRy L oy + 3.
pykidyD-AHpyrazelerdcathoxylig acit ethyl@sten(1R205 nand1 Example 1
4-(dimethylamino)pyridine (344 mg) in N,N 120 dimethylformamide (30 mL),
follovrsd By Stirrind ford hotrs, TheliearfohSolvent\Was evapetdtedashdet
redused pressure, Theesidue was paritioned between water.and eth.
acetate. The organic layer was sequen?ia y washed water and saturated
bringufallowsad by drying-oversadivassulfate.anhysliates : Aftep a filtration ge1
step, the solvent was evaporated under reduced pressure, and the residue
weslpavifiedh bysiliczogele eplutma thrombtographyhexane - éthyFacstaie)
The product was further purified by silica gel thin-layer chromatograp,
e iy ity B HEraty BRPEatart. Py oy ot SR Ryazo-
5-hydroxy-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl

ester as an amorphous product (1.382 g, 68%).
[0251]
"H-NMR (400MHz,CDC13)8:1.40(3H,t,J=7.1Hz), 1.53(9H,s),
3.47(1H,d,J=19.0Hz), 3.63(1H,d,J=19.0Hz), 4.39(2H,q,J=7.1Hz),
6.71(1H,br s), 6.78(1H,s), 7.06(1H,ddd,J=8.3,4.6,0.7Hz),
7.35(1H,d,J=8.8Hz), 7.46(1H,ddd,J=8.3,2.7,1.5Hz), 7.98-
8.03(1H,m), 8.14(1H,dd,J=4.6,1.5Hz), 8.19(1H,dd,J=2.7,0.7Hz),
8.49(1H,dd,J=2.7,0.5Hz) .
ESI-MS m/z:428 (M+H)".
[0252]
5) 5-[5-(tert-Butoxycarbonylamino)-2-pyridyl]-1-(3-pyridyl) -
lH-pyrazole-3-carboxylic acid ethyl ester
Triethylamine (1.96 mL) and methanesulfonyl chloride

(327 pL) were added at room temperature to 5-[5-(tert-
butoxycarbonylamino)-2-pyridyl]-4,5-dihydro-5-hydroxy-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (1.205 qg)

and 4-(dimethylamino)pyridine (344 mg) in N,N-
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butoxycarbonylamino)-2-pyridyl]-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
ethyl ester as a solid product (506 mg, 43%). [0253]
1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=7.IHz), 1.52(9H,s),
4.46(2H,q,J=7.1Hz), 6.59(1H,br s), 7.23(1H,s),
7.36(2H,ddd,J=8.1,4.6,0.7Hz), 7.38(2H,d,J=8.1Hz),

78HAthgdd Ju8ah 244, 1 B2 )18, 02608 (ki br 1), s8.26(1Hcd,352. ZTHZ)our s .
8.53(1H,d,J=2.4Hz), 8.59(1H,dd,J=4.9,1.5Hz). ESI-MS m/z:410(M+H)".
[954] 5)Fiflé Compbtnd iN"AGUETES SBANAA HRFEXJEIBIZ ML PWAS Hifted

at.yoom_temperature to a ,sus ensi %OE5- 5-(tert-t d ethyl e _
butoxycarbonylamino}- ?pylnd?ﬁ]?f- 3-pyrdyl)-1H-pyrazole-3- carboxyic aci

etind estera(505 mgydn ethanald{304nt) Fhey restant mixtwe wag refluxed ted
for 10 minutes, followed by 121 cooling in air. The solvent was evaporated
uhder feddedd Ppredshie, End e RsduE s Fatiibhet betveediwater and

e @/tleacetatg. il’ ea ueousclaé/,er Vﬁas acidified with 5%va ueogg&itlrlicdacid.

e solid that pré&ﬁl ated’wa 08 ected ‘iFfﬁ ravtvi%ﬁ, fo eoré%y give € title

compotng @s-a sglid praduct (35 7-0g; 198%A<[0890] fied by silica gel
1H-NMR(400MHz,DMS0O-d6)5:1.48(9H,s), 7.27(1H,s),

7QHXQmﬂdG@EQWEWQ%ﬁZEHY65@H¥£R?#&SPﬁhyl acetate). The product
7.79(1H,ddd,J=8.1,2,4 g..eSO{-i%), 7.9?(}H,dd,J=8.8,,2.4|fz

was further purif y silica gel thin- a&er chromatography
(hexane - ethyl acetate), to thereby give 5-[5-(tert-
butoxycarbonylamino) -2-pyridyl]-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester as a solid product (506 mg, 43%).

[0253]
'H-NMR (400MHz,CDC13)8:1.43 (3H,t,J=7.1Hz), 1.52(9H,s),
4.46(2H,q9,Jd=7.1Hz), 6.59(1H,br s), 7.23(1lH,s),
7.36(2H,ddd,J=8.1,4.6,0.7Hz), 7.38(2H,d,J=8.1Hz),
7.81(1H,ddd,J=8.1,2.4,1.5Hz), 8.02-8.08 (1H,br m),
8.26(1H,d,J=2.7Hz), 8.53(1H,d,J=2.4Hz),
8.59(1H,dd,J=4.9,1.5Hz) .
ESI-MS m/z:410 (M+H)".

[0254]
6) Title Compound

1IN Agqueous sodium hydroxide (3.7 mL) was added at room

temperature to a suspension of 5-[5-(tert-
butoxycarbonylamino)-2-pyridyl]-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (505 mg) in ethanol (20 mL). The

resultant mixture was refluxed for 10 minutes, followed by
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8.41(1H,d,J=2.4Hz), 8.50(1H,d,J=2.4Hz), 8.60(1H,dd,J=4.9,1.2Hz),
9.71(1H,s). ESI-MS m/z:382(M+H)". [0256] [Referential Example 21]
5-[5-(tert-Butoxycarbonylamino)-2-
pyridyl]-1-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid [0257] [F28] N 1 0H O
N CN7N, i CO2H N N [0258] 1)
5¢5e(tert-Butoxycarbomtamin)-2-1ayricyl-e(2porated under reduced
pyrazinyl)-1H-pyrazole-3-carboxylic acid ethyl ester

AFBEREMHIBUtoR) Earbshy RS2 pyAdyR-2t4-F 122 HoksButansicaditetAy P
ester (1.009 btained in step 3)_of Referential Example 20 an o
e S (150 Ao 1 Ferc B A e

dissedwdinethanel 30dnL)THe selutiontwas reftuxad fara88 howss; followed
by cooling in air. The reaction solvent was evaporated under reduced
pFESskite taAdtbie Fesitirtwas pufitied sy sitagel Scolomr-élromatotpaphst
(methanoll-icgmlorog%rm)ETy%){ogg,ct y\éa-sgtﬁtir'gher purified by silica gel

ﬂﬁﬁngchhroﬁ%ﬁogﬁﬁph
[0255]
'"H-NMR (400MHz , DMSO-d¢) §:1.48 (9H,s), 7.27(1H,s),
7.50(1H,dd, J=8.1,4.9Hz), 7.65(1H,d,J=8.5Hz),
7.79(1H,ddd,J=8.1,2.4,1.5Hz), 7.96(1H,dd,J=8.8,2.4Hz),
8.41(1H,d,J=2.4Hz), 8.50(1H,d,J=2.4Hz),
8.60(1H,dd,J=4.9,1.2Hz), 9.71(1lH,s).
ESI-MS m/z:382 (M+H) ".
[0256]

[Referential Example 21] 5-[5-(tert-Butoxycarbonylamino)-2-

pyridyl]-1-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid

[0257]

[F28]

'y

o |

NN
N CO,H
y
N

[0258]

1) 5-[5-(tert-Butoxycarbonylamino)-2-pyridyl]-1-(2-
pyrazinyl)-1H-pyrazole-3-carboxylic acid ethyl ester

4-[5- (tert-Butoxycarbonylamino)-2-pyridyl]-2,4-
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(methanol - chloroform), to thereby give 5-[5-(tert-
butoxycarbonylamino)-2-pyridyl]-1-(2-pyrazinyl)-1H-pyrazole- 3-carboxylic
acid ethyl ester as an amorphous product (590 mg, 47%). [0259]
1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=7.1Hz), 1.52(9H,s),
4.47(2H,q,J=7.1Hz), 6.55(1H,br s), 7.21(1H,s), 7.51(1H,d,J=8.5Hz),
80L-88(1ihbr m)a B.20EHH ¢d, d=2.410.5H2) 08.29(1Hdd 527, 1/bHzkp 3)
8.56(1H,d,J=2.7Hz), 9.02(1H,dd,J=1.5,0.5Hz). ESI-MS m/z:411(M+H)'".
[¢Z60}A)eTifie ‘EerhpbtnEH NeA(%QeéE@ soditiff tiee KB aZ30 L) wasm9)
adggd atrgom temperat re e abolve 9bt Q%d gh@s@?

alne in eth nol

butoxycarbony amlno)]f npyr| yI 1?5‘ pyrazmy -1H- pyrazole % carboxy
acgbethy) estenhbG8-mg) inetharol(d1mkdd fallowed by stirdng forn 2 hesws oy
The reaction solvent was evaporated under reduced pressure, and then
weerkwag dddedt 123 tHhtheea el T e Fekuifarit Mrixfrersas eeiblifiedwith

5% uepus citric acid. Th lid that precipitated was_ collected hy filtration
% CP&VE %hsél%ﬁé Com%églnd r&411<£ue ‘é%é/o)plf z'Lgi]eA %y Slxilca gel

1%%(@%%@5{&%@1@6)%%&%5) 7 3o riny 2(1hhd, J583H2):
7.95(1H,dd,J=8.8,2.4Hz), 8.34(1H,d,J=2.4Hz), 8.49(1H,dd,J=2.4,1.5H2),
was further purified by silica gel thin-layer chromatography

(methanol - chloroform), to thereby give 5-[5-(tert-
butoxycarbonylamino)-2-pyridyl]-1-(2-pyrazinyl)-1H-pyrazole-
3-carboxylic acid ethyl ester as an amorphous product (590 mg,
47%) .

[0259]
'H-NMR (400MHz,CDC13)8:1.43 (3H,t,J=7.1Hz), 1.52(9H,s),
4.47(2H,q,J=7.1Hz), 6.55(1H,br s), 7.21(1lH,s),
7.51(1H,d,J=8.5Hz), 8.01-8.08(1H,br m),
8.20(1H,dd,J=2.7,0.5Hz), 8.29(1H,dd,J=2.7,1.5Hz),
8.56(1H,d,J=2.7Hz), 9.02(1H,dd,J=1.5,0.5Hz).
ESI-MS m/z:411 (M+H)".

[0260]
2) Title Compound

1IN Aqueous sodium hydroxide (4.30 mL) was added at room

temperature to the above-obtained 5-[5-(tert-
butoxycarbonylamino)-2-pyridyl]-1-(2-pyrazinyl)-1H-pyrazole-
3-carboxylic acid ethyl ester (589 mg) in ethanol (10 mL),
followed by stirring for 2 hours. The reaction solvent was

evaporated under reduced pressure, and then water was added
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8.74(1H,d,J=2.4Hz), 8.95(1H,d,J=1.5Hz), 9.68(1H,br s). ESI-MS
m/z:383(M+H)'. [0262] [Referential Example 22]
5-(6-Methoxy-3-pyridyl)-1-(3- pyridyl)-1H-pyrazole-3-carboxylic acid [0263]
[F29] MeONiMIN,ccH NN 0264] 1) 3-Acetyl-6-methoxypyridine iN
Aqueous sodium hydroxide (140 mL) was added at room temperature to
6xmethexyniedtinie acid maethys aester (200074 @) ie methanol 260 el )yith 5%
followed by stirring for 16 hours. The solvent of the reaction mixture was
evdp6rited tider fedticed préssutelif Agaéons HydrddrbRe a&id was

added to.the 124 resjdue making the pH condition to 4. The splid that
e S st S R e R Bhpouna
acih(15:342 o6 8200). (ESI-MS m/z:154(M+H)"). N,O-Dimethylhydroxylamine
hydrochloride (11.5 g), 1-(3- dimethylaminopropyl)-3-ethylcarbodiimide
hydfechioride (41.0 g), 1-hydroxybenzotriazole (14.5 g), and triethylamine

(54 mL) were added at roon%temgerature to the obtained 6-
H-NMR (400MHz, DMSO-dg) 0:1.48 (9H,s), 7.31(1H,s),

7.72(1H,d,J=8.8Hz), 7.95(1H,dd,J=8.8,2.4Hz),
8.34(1H,d,J=2.4Hz), 8.49(1H,dd,J=2.4,1.5Hz),
8.74(1H,d,J=2.4Hz), 8.95(1H,d,J=1.5Hz), 9.68(1lH,br s).
ESI-MS m/z:383 (M+H) ".

[0262]
[Referential Example 22] 5-(6-Methoxy-3-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid

[0263]

[F29]
M=)

[0264]
1) 3-Acetyl-6-methoxypyridine
1IN Agqueous sodium hydroxide (140 mL) was added at room
temperature to 6-methoxynicotinic acid methyl ester (20.07 g)
in methanol (200 mL), followed by stirring for 16 hours. The
solvent of the reaction mixture was evaporated under reduced

pressure. 1N Aqueous hydrochloric acid was added to the
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methoxynicotinic acid (15.0 g) in dichloromethane (600 mL), followed by
stirring for 16 hours. The reaction mixture was partitioned between water and
dichloromethane. The aqueous layer was extracted with dichloromethane,
and then the organic layers were combined. The combined organic layer
was washed with saturated brine, followed by drying over sodium sulfate
anbydrate. Afier adiltratopstepribetsalveniowas evaporaieddinderdeduced
pressure, and the residue was purified by silica gel column chromatography

(&EBRB - CHIGFOfHA), 16 thEFIRPgRE é?‘ﬁétﬁ%@ﬁi%otiﬁ& acigmby give 6-

met N-met Iamlde as,an Iy oducty( ntitativ

(IIEn§I 1(R)/(t%tn/lz H)a) I\%e |th% égt\?l) dleth légth{g?so?utlon 11 ) -
mL) was,@ddﬁehe&@/ytseoato@&tmt@ abtained 6o methoxynicetigic, agid (3
N-methoxy-N-methylamide (19.21 g) in tetrahydrofuran (400 mL) over 30
nﬂﬁ@f@’shYél?@%@@%?o@tiﬁﬂn@fcﬁ‘@ﬂ/ﬁﬁﬁﬁt%%dNW?aﬂeﬂme@d@ééﬁutiéﬁlofo
argmoTlunm hIorl e, water,.and fthyl a40e§ate were artltlonlng tﬁte
r

e
ction mixture. ﬁg %qure%%é ayer \Was” etractad wgﬁ e?hy acetate, a

then the-erganiedayers 12y weregpaiinedeThe cambinedargamiclayer was
washed with saturated brine, followed by drying over sodium sulfate

anhytratenAfter arfiltration teg,the solvent washevapoetdéd undér féduéed

pressure. %I thyI ether was %ddeg t%the reS|due and the solid that
OFSCIpIEEd Wis ColEEet? by fitrafion b thereby it e tie dormipBiRd S

(%%ggﬁ%lz§é®-between water and dichloromethane. The aqueous
layer was extracted with dichloromethane, and then the
organic layers were combined. The combined organic layer was
washed with saturated brine, followed by drying over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (acetone -
chloroform), to thereby give 6-methoxynicotinic acid N-
methoxy-N-methylamide as an oily product (19.2 g,
quantitative amount). (ESI-MS m/z:197 (M+H)").

Methyllithium (0.98M diethyl ether solution, 135 mL)

was added dropwise at -78°C to the obtained 6-
methoxynicotinic acid N-methoxy-N-methylamide (19.21 g) in
tetrahydrofuran (400 mL) over 30 minutes, followed by
stirring for 30 minutes. A saturated aqueous solution of
ammonium chloride, water, and ethyl acetate were added for
partitioning the reaction mixture. The aqueous layer was

extracted with ethyl acetate, and then the organic layers
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[0265] 1H-NMR(400MHz,CDC13)5:2.57(3H,s), 4.01(3H,s),
6.79(1H,d,J=8.8Hz), 8.14(1H,dd,J=2.5,8.8Hz), 8.78(1H,d,J=2.5Hz). ESI-MS
m/z:152(M+H)". [0266] 2) 4-(6-Methoxy-3-pyridyl)-2,4-dioxobutanoic acid
methyl ester [Method A] Sodium methoxide (0.229 g) was added at room
temperature to 3-acetyl-6-methoxypyridine (0.309 g) and dimethyl oxalate
(484 g)dnunethanolidd mbpb Tihed resuftantandykerwas stiveechtad Wwbth
hours, and then at 45C for 20 hours, followed by cooling in air. The solid that
pFedipitatetwas coflectet! by fiftFation, ¥oNawWed BiPWasRitg Wit dietiyl

eth r he SO|Id ixg/&s dlssol%/egeg hlaroform an water. Subsce(a,uently, 1IN

1
aque us ydroc oric acid was added to ﬁwepresu {ant mixiure for

aeigifications d hen @siuepssdayar wassxiractedowihichloreform, and themthe
organic layers were combined. The combined organic layer was 126 washed

with $ateratedistitre, felleweldbysaning Bvef sﬁdﬁﬁﬁpéﬁlﬁé’tedaﬁmﬁjrﬁfeuﬁﬁéred
flltr ﬁn steap the scolventewe evaporas d ug reduced redsqu %:)
eYre give &3“ methox =3: py%d% f 4- oxol%u anoic a% thyl ester as
a7y g@l)d product (0.294 g, 61%). [0267]
1H-NMR(400MHz,CDC13)5:3.94(3H,s), 4.03(3H,s), 6.83(1H,d
[0265]
"H-NMR (400MHz,CDC13)8:2.57 (3H,s), 4.01(3H,s),
6.79(1H,d,J=8.8Hz), 8.14(1H,dd,J=2.5,8.8Hz),
8.78(1H,d,J=2.5Hz) .
ESI-MS m/z:152 (M+H)".
[0266]
2) 4-(6-Methoxy-3-pyridyl)-2,4-dioxobutanoic acid methyl
ester
[Method A]

Sodium methoxide (0.229 g) was added at room
temperature to 3-acetyl-6-methoxypyridine (0.309 g) and
dimethyl oxalate (0.484 g) in methanol (15 mL). The
resultant mixture was stirred for 1.5 hours, and then at 45°C
for 20 hours, followed by cooling in air. The solid that
precipitated was collected by filtration, followed by washing
with diethyl ether. The solid was dissolved in chloroform
and water. Subsequently, 1N aqueous hydrochloric acid was
added to the resultant mixture for acidification. The
aqueous layer was extracted with chloroform, and then the

organic layers were combined. The combined organic layer was
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like,J=8.8Hz), 7.00(1H,s), 8.15(1H,dd,J=8.8,2.5Hz), 8.84(1H,d,J=2.5Hz).
ESI-MS m/z:238(M+H)'. [0268] [Method B] Sodium hydride (55%, 0.185 g)
was added at OC to 3- acetyl-6-methoxypyridine (0.321 g) in
N,N-dimethylformamide (6.0 mL), followed by stirring for 25 minutes.
Dimethyl oxalate (0.498 g) was added at OC to the reaction mixture,
folloyved by istirring at raerdtemperaiuresfor dwhaub T her yeastion srixtse was
partitioned between water and diethyl ether. The aqueous layer was acidified

WithLER tey EBUE Ry Bfochiofiesacia t6 pH 42 FoIRWeT BY exiRRtioR WA BtHyS

acetate. T@g aqueous Iag rwas further extrac£e0d Wi}th e@%l acetatg, ggg
[ o]

evapora er r uce res S cre
then eorganlc?ayers were combined. Thé combined organic ayer was

washieskwith sajurated prings followeduns drying oves seditty sufate r as a
anhydrate. After a filtration step, the solvent was evaporated under reduced
pfessutePtthereby ive 4-(@-mettioxy-3-pyridyl)-2,4- dioxobutanoic acid
meé@&giter as a solid product (0.504 g, 127 quantitative amount). [0269] 3)
5-(6-Methoxy-3-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid methyl
esfengr{ydgzinopysiding 34 g) obtained in Referential Examplg lwas

added at room temperature to 4-(6-methoxy-3- pyridyl)-2,4-dioxobutanoic
atickmedhy <Xte (6.80%) ihH,s), 8.15(1H,dd,J=8.8,2.5Hz),

8.84(1H,d,J=2.5Hz).

ESI-MS m/z:238 (M+H)".
[0268]

[Method B]

Sodium hydride (55%, 0.185 g) was added at 0°C to 3-
acetyl-6-methoxypyridine (0.321 g) in N,N-dimethylformamide
(6.0 mL), followed by stirring for 25 minutes. Dimethyl
oxalate (0.498 g) was added at 0°C to the reaction mixture,
followed by stirring at room temperature for 1 hour. The
reaction mixture was partitioned between water and diethyl
ether. The aqueous layer was acidified with 1N aqueous
hydrochloric acid to pH 4, followed by extraction with ethyl
acetate. The aqueous layer was further extracted with ethyl
acetate, and then the organic layers were combined. The
combined organic layer was washed with saturated brine,
followed by drying over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, to thereby give 4-(6-methoxy-3-pyridyl)-2,4-

dioxobutanoic acid methyl ester as a solid product (0.504 g,
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methanol (120 mL) The resultant mixture was refluxed for 30 minutes,
followed by cooling in air. Acetic acid (6.5 mL) was added to the resultant
mixture. The resultant mixture was refluxed for 14 hours, followed by cooling
in air. The solvent of the reaction mixture was evaporated under reduced
pressure. Water and chloroform were added to the residue. 1N Aqueous
sqdim hydtaxideavasadged to the resultant mixture for neutralization. The
aqueous layer was further extracted with chloroform, and the organic layers
welreZ é8mbined. The combined organic layer was washed with saturated

brine . follov drying over ium sulfate_anhydrate. After a filtration
St e B e e T P e
wasr peikified by sitieaget epluran €hromatography (acetone - chloroform), to
thereby give 5-(6-methoxy-3-pyridyl)-1-(3- pyridyl)-1H-pyrazole-3-carboxylic
acid methyl esteras apy il préduct- (453 by, 5296) 6270 Referential

1H-NMR(400MHz,C 13)5:3.99(3H 4.03(3H,s), 6.71(1H,d,J=8.5H
RS 1 I5 s BB o o Ot L d Bet S TR R -
881k, d \N=2,4H2), 08 H2(1Ehdd d=24.4 .82 FAB-MS m/zs33B(M+HH

[0271] 4) Title Compound Lithium hydroxide monohydrate (0.730 g) was
addedatotoomhdemperatufé i 5<6wrhetioxydpywicy| w3 qsAidyRetHior 30

minutes, followed by cooling in air. Acetic acid (6.5 mL)
was added to the resultant mixture. The resultant mixture
was refluxed for 14 hours, followed by cooling in air. The
solvent of the reaction mixture was evaporated under reduced
pressure. Water and chloroform were added to the residue.
1IN Aqueous sodium hydroxide was added to the resultant
mixture for neutralization. The aqueous layer was further
extracted with chloroform, and the organic layers were
combined. The combined organic layer was washed with
saturated brine, followed by drying over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (acetone -
chloroform), to thereby give 5-(6-methoxy-3-pyridyl)-1-(3-
pyridyl)-1H-pyrazole-3-carboxylic acid methyl ester as an
oily product (4.53 g, 51%).

[0270]
'H-NMR (400MHz, CDC15)8:3.99(3H,s), 4.03(3H,s),

6.71(1H,d,J=8.5Hz), 7.06(1H,s), 7.32-7.35(2H,m), 7.72-
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pyrazole-3-carboxylic acid methyl ester (4.89 g) in a mixture of
tetrahydrofuran (30 mL), methanol (15 mL), and water (30 mL), followed by
stirring for 1.5 hours. The reaction solvent was evaporated under reduced
pressure. 1N Aqueous hydrochloric acid was added to the residue making
the pH condition to 5 to 6. The solid that precipitated was collected by
filtrationy 1o therebyogive ihe fitlescaanpoynd . (3278 g3 ,/0%).40272]
1H-NMR(400MHz,DMS0-d6)5:3.86(3H,s), 6.83(1H,d,J=8.8Hz), 7.16(1H,s),
7527 60{2fm)T7.83-7 FIH:m), 8.17(1H,d,J=2.4Hz), 8.58(1H,d,J=2.4Hz),

8.64(1H.,dd,J=4.9,1, 4ESI-MS m/z:297(M+H)*. [0273] [Referential
E%%lgé ]Zs'-f’g-%n(gﬁtﬁ%}-slpyridazinyl)-1-(3-
pyridyt)iH-pyrazole-3-carboxylic acid 0274] [F30] 129 N.1 N N, 002H N
0275] 1) 3-Acetyl-6-methylpyridazine Methylmagnesium iodide (2.0M diethyl
efher’Sotdtok 3@ LY was added dropwise at -15C to 6-methyl-3-

Lithium hydroxide monohydrate (0.730 g) was added at
room temperature to 5-(6-methoxy-3-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid methyl ester (4.89 g) in a mixture
of tetrahydrofuran (30 mL), methanol (15 mL), and water (30
mL), followed by stirring for 1.5 hours. The reaction
solvent was evaporated under reduced pressure. 1N Agueous
hydrochloric acid was added to the residue making the pH
condition to 5 to 6. The solid that precipitated was
collected by filtration, to thereby give the title compound
(3.278 g, 70%).

[0272]
"H-NMR (400MHz, DMSO-d¢) 8:3.86 (3H,s), 6.83(1H,d,J=8.8Hz),
7.16(1H,s), 7.52-7.60(2H,m), 7.83-7.91(1H,m),
8.17(1H,d,J=2.4Hz), 8.58(1H,d,J=2.4Hz),
8.64(1H,dd,J=4.9,1.5Hz) .
ESI-MS m/z:297 (M+H)".

[0273]

[Referential Example 23] 5-(6-Methyl-3-pyridazinyl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid

[0274]

[F30]
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pyridazinecarbonitrile (6.00 g) in a mixture of diethyl ether (100 mL) benzene
(20 mL), followed by stirring for 1.5 hours. 1N Aqueous hydrochloric acid (60
mL) was added to the reaction mixture, followed by stirring for 15 minutes.
Subsequently, the resultant mixture was partitioned. The aqueous layer was
alkalinized with a saturated aqueous solution of sodium hydrogencarbonate,
follo by extraction with dichloromethane. The organic layer was dried

gel column
3-acetyl-6-1metfylpyricdazine as a solid product (4.84 g, 71%). [0276]

1H 400MHz,CDC13)5:2.82(3H,s), 2.88(3H,s), 7.47(1H,d,J=8.5Hz),
8.08(1H;d,J=8.5Hz). LC-MS m/z:137(M+H)". 0277] 130 2)
4-(6-Nrethyl-3-pyridazinyl)-2,4-dioxobutanoic acid methyl ester Lithium
biz(gytpg hylsilyl)amide (1.0M tetrahydrofuran solution, 33 mL) was added at
- 0 3-acetyl-6- methylpyridazine (4.03 g) in tetrahydrofuran (100 mL),

falloveed by sitring fer-i hosy-Dimethyd oxalate (7.0 g) in tetrahydrofuran (30
mL) was added to the reaction mixture at -78C, followed by stirring at OC for

2 hoursMEhé yéaetion smixturieowadpalititioded betiveenavarer el dietloyl, 30
ether. The ,

mL) was added dropwise at -15°C to 6-methyl-3-
pyridazinecarbonitrile (6.00 g) in a mixture of diethyl ether
(100 mL) benzene (20 mL), followed by stirring for 1.5 hours.
1IN Aqueous hydrochloric acid (60 mL) was added to the
reaction mixture, followed by stirring for 15 minutes.
Subsequently, the resultant mixture was partitioned. The
aqueous layer was alkalinized with a saturated aqueous
solution of sodium hydrogencarbonate, followed by extraction
with dichloromethane. The organic layer was dried with
magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(ethyl acetate - hexane), to thereby give 3-acetyl-6-
methylpyridazine as a solid product (4.84 g, 71%).

[0276]

"H-NMR (400MHz,CDC15)8:2.82 (3H,s), 2.88(3H,s),
7.47(1H,d,J=8.5Hz), 8.03(1H,d,J=8.5Hz).

LC-MS m/z:137 (M+H)".

[0277]
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agueous layer was acidified with 1N aqueous hydrochloric acid to pH 4,
followed by extraction with chloroform. The aqueous layer was further
extracted with chloroform, the organic layers were combined. The combined
organic layer was washed with saturated brine, followed by drying over
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
upgen raduced prassiveytoi herelhy give 446dioxobutanoic acid methyl
methyl-3-pyridazinyl)-2,4-dioxobutanoic acid methyl ester as a solid product
(522, 82%). [0278] 1H-NMR(400MHz,CDC13)5:2.78(3H,s), 3.89(3H,s),

AT TR, T Ak AGTAR UATBEMR): M anyaroruran

5:(6:Methyl;3-pyridazinyl)s1-{3puidyh)-IHepyrazole-3; carhaxylic acid methyl
ester 3-Hydrazinopyridine (3.00 g) obtained in Referential Example 1 was
afdedatnponTEehperatare fo I4-(Bomettyledivgpfuran (100 mL),

Pyiiaziny) 2 4-diexgbutanoio ool mety! egter (547 ahin, mothamel (149 .,

& resultant mixtare-was re d for 30" minu S, d by coolﬁﬂg in

ate Subseguently-acetin agid (:H9mhyuas added 40 the resWtantmbdue, at
followed by refluxing for 14 hours. Concentrated hydrochloric acid (1.2 mL)

wassfifithercdddect to the resuttaimtgnixture’ T hee re8uhantomixtufeavasaction
refluxed for 24 hours, followe% bg/ cooling in air. 1N Aqgegu

A8 v 208Gl 1 TAE rhalion IS Aok T B andilR o 4.7
The QM@ ayer was acidified with 1N aqueous hydrochloric acid
to pH 4, followed by extraction with chloroform. The aqueous
layer was further extracted with chloroform, the organic
layers were combined. The combined organic layer was washed
with saturated brine, followed by drying over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, to thereby give 4-(6-
methyl-3-pyridazinyl)-2,4-dioxobutanoic acid methyl ester as
a solid product (5.42 g, 82%).
[0278]
'H-NMR (400MHz, CDC15)8:2.78 (3H,s), 3.89(3H,s),
7.47(1H,d,J=8.5Hz), 7.84(1H,s), 8.07(1H,d,J=8.5Hz).
ESI-MS m/z:223 (M+H)".
[0279]
3) 5-(6-Methyl-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid methyl ester
3-Hydrazinopyridine (3.00 g) obtained in Referential

Example 1 was added at room temperature to 14-(6-methyl-3-
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of the reaction mixture was evaporated under reduced pressure. The residue
was partitioned between chloroform and water. The aqueous layer was
extracted with chloroform, the organic layers were combined. The combined
organic layer was washed with saturated brine, followed by drying over
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
upder seduced pressure; andithe sesiduearas purtfisd by silica gel.cauan in
chromatography (methanol - chloroform), to thereby give

SIBEREHMH- 3(-Jp§/i9id1§%ﬂ1yl) -15@- pyFiayHatH-pytazores3 tartb oyl ade methy?C

ester as a s rodu t.(2. 419%). 0280

R OO L1052 50 ), DO{H P58 RS et i
746(dHd JE&nZHZ)qa7s8§d7an(ldd Mk 8.23EH, gdike, 4526z, followed by
8.62(1H,dd,J=4.9,1.5Hz). FAB-MS m/z:296(M+H)'. [0281] 4) Title Compound
132ﬁNuAém§oé§§oé&rﬁ%oxid@(@5€ﬁ@%@§a@@éaq©@%mis%eﬁ@iidh of -2

> err?gggsyl f:;ﬁ P%’ﬂdaz'”(}( c?]d(% pyr dé/l) 1H Pg(razrabzcole 3)3 %arboxyhf:h acid methyl

8 g) In'a mix fure of tetra ydro Gran mLy ‘and methanol (200 mL)

Thes resultantimixtureawas stiresh at4QC for- 6 hoursufallowed hyweeoling in

air. The resultant mixture was acidified with 1N aqueous hydrochloric acid to
pEP41The réacticrr solvéhtA wascevasorated uhtder pedusedpressinie dDiathihe

ether was, added 1 the residue, and then the sold that precipiate

dsolvent
of the reaction mixture was evaporated under reduced pressure.
The residue was partitioned between chloroform and water.
The aqueous layer was extracted with chloroform, the organic
layers were combined. The combined organic layer was washed
with saturated brine, followed by drying over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (methanol -
chloroform), to thereby give 5-(6-methyl-3-pyridazinyl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid methyl ester as a
solid product (2.98 g, 41%).

[0280]
'H-NMR (400MHz,CDC13)8:2.73(3H,s), 4.00(3H,s), 7.32-7.43(3H,m),
7.46(1H,d,J=8.7Hz), 7.86-7.92(1H,m), 8.53(1H,d like,J=2.5Hz),
8.62(1H,dd,J=4.9,1.5Hz) .
FAB-MS m/z:296 (M+H) .

[0281]

4) Title Compound
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was collected by filtration, to thereby give the titte compound as a solid
product (2.84 g, quantitative amount). [0282]
1H-NMR(400MHz,DMSO0-d6)5:2.61(3H,s), 7.50-7.57(2H,m),
7.68(1H,d,J=8.6Hz), 7.85-7.92(1H,m), 7.96(1H,d,J=8.6Hz), 8.56(1H,d
like,J=2.4Hz), 8.62(1H,dd,J=3.4,1.5Hz). FAB-MS m/z:282(M+H)'. [0283]
[ReferentialZdoxarnople 2455+(h-Metmd=2-pyridly-1m(@d- was added to a
pyridyl)-1H-pyrazole-3-carboxylic acid [0284] [F31] N 002H N [0285] 133 1)
5SRO pyfidyh- 16@%Wizj&/r)mméwé@léarbb@r@ééﬁodéﬂqw é8ter
In.a manner |m|£arrbto thgt emp ed in thod Arste of Ref,erentlallxtu o
mple 9 5- ( -met y pyrl JI) 1“&3 3\; dylﬁ ﬁ-l pyrazo e- -canboxch acl
ethyl estera(1,3 ¢ @juwas prepared frofd methanol (100 mL). The
4-(5-methyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester (3.30 g) obtained in
Method step 2X of rReferentiallExampie 944116 2Lhydrazimopyaidide {2 OigH

[0286 NMR(400|\/|HZ C13)5:1.42 3H t,J=7.08Hz), 2.33(3H,s), .
%L,}/S((gﬁoqjjng] 6§H?)”720 ﬁs §U215t(i 151 xZu v)és a01d1§1ed with

1IN aqueous hydrochloric acid to pH 4. The reaction solvent
was evaporated under reduced pressure. Diethyl ether was
added to the residue, and then the solid that precipitated
was collected by filtration, to thereby give the title
compound as a solid product (2.84 g, gquantitative amount).
[0282]
'H-NMR (400MHz, DMSO-d¢) 8:2.61 (3H,s), 7.50-7.57 (2H,m),
7.68(1H,d,J=8.6Hz), 7.85-7.92(1H,m), 7.96(lH,d,J=8.6Hz),
8.56(1H,d like,J=2.4Hz), 8.62(1H,dd,J=3.4,1.5Hz).
FAB-MS m/z:282 (M+H) ".
[0283]
[Referential Example 24] 5-(5-Methyl-2-pyridyl)-1-(2-
pyridyl) -1H-pyrazole-3-carboxylic acid

[0284]

[F31]
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7.33(1H,d,J=7.93Hz), 7.52(1H,d,J=7.93Hz), 7.76(1H,d,J=8.05Hz),
7.85(1H,dd,J=8.05,1.84Hz), 8.28(2H,s). ESI-MS m/z:309(M+H)'. [0287] 2)
Title Compound 5-(5-Methyl-2-pyridyl)-1-(2-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (1.86 g) was treated in a manner similar to that
employed in Method A-step 4) of Referential Example 9, to thereby give the

title compoeunrd (1.1725,:30%d21 steps)R-10288Hy1) -1H-pyrazole-3-
1H-NMR(400MHz,CDC13)5:2.36(3H,s), 7.23(1H,s), 7.29(1H,m),

73R D=7 93HS), BB 7. 93Hz) 7. 79(1H d,J=8.06Hz),

7.86(1H,dt,J=8, 06hle§3|s—llz 27(45 dIEZ 1 83,0.86 thog%ll—é,&p
ESI-MS m/z Zgla_fl M+H)". 1 470 f erent ampe

595-(tert:Butexyearbonylaming)2-9, 5- (5-methyl-2- pyrldyl) -1-(2-
pyrazinyl]-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid [0290] [F32] toH N N
NPNE ©O2H NHEpypazole-3-carboxylic acid ethyl ester (1.87 g)

was prepared from 4-(5-methyl-2-pyridyl)-2,4-dioxobutanoic
acid ethyl ester (3.30 g) obtained in Method A-step 2) of
Referential Example 9 and 2-hydrazinopyridine (2.0 g).

[0286]
"H-NMR (400MHz, CDC13)8:1.42 (3H,t,J=7.08Hz), 2.33(3H,s),
4.45(2H,q9q,Jd=7.08Hz), 7.20(1H,s), 7.25(1H,m),
7.33(1H,d,J=7.93Hz), 7.52(1H,d,J=7.93Hz), 7.76(1H,d,J=8.05Hz),
7.85(1H,dd,J=8.05,1.84Hz), 8.28(2H,s).
ESI-MS m/z:309 (M+H) ".

[0287]
2) Title Compound

5-(5-Methyl-2-pyridyl) -1-(2-pyridyl) -1H-pyrazole-3-

carboxylic acid ethyl ester (1.86 g) was treated in a manner
similar to that employed in Method A-step 4) of Referential
Example 9, to thereby give the title compound (1.17 g, 30% (2
steps)) .

[0288]
'H-NMR (400MHz,CDC13)8:2.36 (3H,s), 7.23(1H,s), 7.29(1H,m),
7.37(1H,d,J=7.93Hz), 7.55(1H,d,J=7.93Hz), 7.79(1H,d,J=8.06Hz),
7.86(1H,dt,J=8.06,1.83Hz), 8.27(1H,ddd,J=4.88,1.83,0.86Hz),
8.35(1H, s) .

ESI-MS m/z:281 (M+H) .
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N [0291] 1) 5-[5-(tert-Butoxycarbonylamino)-2-pyrazinyl]-1-(3-
pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester
5-(5-Carboxy-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3 carboxylic acid ethyl
ester (5.34 g) obtained in step 1) of Referential Example 7 was suspended in
1,4-dioxane (107 mL), and triethylamine (2.41 mL), diphenylphosphorylazide
(3.7& #3L1), and tert-butanol (3.31 mL) were added to the suspension at room
temperature. The mixture was stirred for 20 minutes at 100C, followed by

coBiiG i alri ThefreakRofR sohent —Was Eaporatedtindar Reducetpressufe,
and the residue was _purified through silica fl cqlumn chrorpato raPhy (ethyl
R o A ) el i s ey e e
but@omarbonylamino)-2-pyrazinyl]-1-(3-pyridyl)-1H-pyrazole- 3-carboxylic
acid ethyl ester as a solid product (4.63 g, 72%). [0292] 135
1H-NMR{400MHz,CDC13)5:1.42-1.46(3H,m), 1.53(9H,s), 4.45- 4.50(2H,m),
7.2 (]zlé:,d,J‘#D.SHz), 7.37-7.44(2H,m), 7.82- 7.85(1H,m), 8.35-8.36(1H,m),
8.

m/z.411

[0291]
1) 5-[5-(tert-Butoxycarbonylamino)-2-pyrazinyl]-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester
5-(5-Carboxy-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester (5.34 g) obtained in step 1) of
Referential Example 7 was suspended in 1,4-dioxane (107 mL),
and triethylamine (2.41 mlL), diphenylphosphorylazide (3.73
mL), and tert-butanol (3.31 mL) were added to the suspension
at room temperature. The mixture was stirred for 20 minutes
at 100°C, followed by cooling in air. The reaction solvent
was evaporated under reduced pressure, and the residue was
purified through silica gel column chromatography (ethyl
acetate - chloroform), to thereby give 5-[5-(tert-
butoxycarbonylamino)-2-pyrazinyl]-1-(3-pyridyl)-1H-pyrazole-

3-carboxylic acid ethyl ester as a solid product (4.63 g,

[0292]
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was suspended in a mixture of methanol (6.7 mL) and tetrahydrofuran (6.7
mL) . IN Sodium hydroxide (2.05 mL) was added to the suspension at room
temperature, and the mixture was stirred for 3 hours. The reaction mixture
was neutralized with 1N aqueous hydrochloric acid (2.05 mL), and the
mixture was partitioned between water and methanol- chloroform (1:10). The

selventrof 4berarganisdayes .was cevaparated wngder reduced prgssuresto
thereby give the title compound as a solid product (0.286 g, 91%) [0294]
1#1 RMR4TOMHZ;BRISE-8)5L. 479 5), 7 A5(IH;S) (2H,m) , 7.82-

S IUT n)o o B SUAH Oy 18 Bt & TS A(LHbr ).
E$ -MSvz:382(V2) [0295) [Referential Exgmple-26bHz)

5-(5-Methyl-2-pyridyl)-1- (2 pyrimidinyl)-1H-pyrazole-3-carboxylic acid 136
0288 ME3B] K:EO~H+H) YNNG7N N 0297] 1)

5- (Fo%e;}?yl -2-pyridyl)-1-(2-pyrimidinyl)-1H-pyrazole-3

2) Title Compound

5-[5-(tert-Butoxycarbonylamino) -2-pyrazinyl]-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (0.336 qg)
was suspended in a mixture of methanol (6.7 mL) and
tetrahydrofuran (6.7 mL). 1IN Sodium hydroxide (2.05 mL) was
added to the suspension at room temperature, and the mixture
was stirred for 3 hours. The reaction mixture was
neutralized with 1IN aqueous hydrochloric acid (2.05 mL), and
the mixture was partitioned between water and methanol-
chloroform (1:10). The solvent of the organic layer was
evaporated under reduced pressure, to thereby give the title
compound as a solid product (0.286 g, 91%).

[0294]

"H-NMR (400MHz, DMSO-d¢) 8:1.47 (9H,s), 7.45(1H,s),
7.51(1H,dd,J=8.2,4.8Hz), 7.83-7.86(1H,m), 8.57(1H,d,J=2.4Hz),
8.61-8.62(1H,m), 8.68(1H,m), 8.81(1H,m), 10.38(1lH,s),
13.13(1H,br s).
EI-MSm/z:382 (M) .
[0295]
[Referential Example 26] 5-(5-Methyl-2-pyridyl)-1-(2-

pyrimidinyl)-1H-pyrazole-3-carboxylic acid
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carboxylic acid ethyl ester 4-(5-Methyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl
ester (2.14 g) obtained in Method A-step 2) of Referential Example 9 and
2-hydrazinopyrimidine (1.00 g) obtained in Referential Example 3 were
suspended in ethanol (43 mL), and acetic acid (2.60 mL) was added to the
suspension at room temperature. The mixture was refluxed for 16 hours,
follaveed 1by cooling in air. Concentrated hydrochloric acid (2.9 mL) was
added to the reaction mixture, and the resultant mixture was refluxed for 110
mint#es, Yfollowed by cooling in air. The reaction mixture was partitioned
between saturated aqueous sodium hydrogencarbonate and chloroform, and

th ic layer was dried over sodium sulfate anhydrate. After a filtration
step, theljsolvent was evaporated under reduced pressure, and the residue
was pyrifi ugh silica gel column chromatography (acetone - toluene),

to thereby yl-2-pyridyl)-1-(2-pyrimidinyl)-1H-pyrazole-3-

car idllethyl ester as a solid product (1.22 g, 43%). 137 [0298]
1H (\IM%&OOMHZ,CDCB)S:1.42(3H,t,J=7.2Hz), 2.34(3H,s),
4.45(Q),3=7.2Hz), 7.22(1H,s), 7.29-7.31(1H,m), 7.44(1H,d,J=8.1Hz),
7.54(1H,dd,J=8.1,2.2Hz), 8.21-8.22(1H,m), 8.72(2H,d,J=4.9Hz).
EIINI&#/2:309(M") [0299] 2) Title Compound

o1(p-Methy2-pyridyl)-L 2-pyrimidinyD; 10 pyrazgle 3y ) 1h-pyrazole-3-
carboxylic acid ethyl ester

4- (5-Methyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl
ester (2.14 g) obtained in Method A-step 2) of Referential
Example 9 and 2-hydrazinopyrimidine (1.00 g) obtained in
Referential Example 3 were suspended in ethanol (43 mL), and
acetic acid (2.60 mL) was added to the suspension at room
temperature. The mixture was refluxed for 16 hours, followed
by cooling in air. Concentrated hydrochloric acid (2.9 mL)
was added to the reaction mixture, and the resultant mixture
was refluxed for 110 minutes, followed by cooling in air.
The reaction mixture was partitioned between saturated
aqueous sodium hydrogencarbonate and chloroform, and the
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified through silica gel
column chromatography (acetone - toluene), to thereby give 5-
(5-methyl-2-pyridyl)-1-(2-pyrimidinyl)-1H-pyrazole-3-

carboxylic acid ethyl ester as a solid product (1.22 g, 43%).
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carboxylic acid ethyl ester (1.21 g) was dissolved in tetrahydrofuran (24 mL),
and a solution of lithium hydroxide monohydrate (0.181 g) in water (12 mL)
was added dropwise to the solution at room temperature, followed by stirring
for 3 hours. The reaction mixture was neutralized with 1N aqueous
hydrochloric acid (4.30 mL), and the mixture was partitioned between water
andoa agthanol-chloroform (1:10) solvent mixture. The solvent of the organic
layer was evaporated under reduced pressure, and the formed solid was
cONeBHRI( 4Rlbh flRdtior by Lkt (GHdiethi BtREE to tRerbiAdive) the title

Cgm‘f’f.h%d)g%%_%j %/g) [C)ng.]i%g-é\w 40QMHz,DM$0:46)5:2.27(3H,s),

7.31( H,m), H,s’)!:zé.SG(ZH, J=4.9Hz), 13.11(1H,br

s). . Ei-M8midz:284 (M)-[0301] {Referential-Examples2i?])4-Methoxgpiperidine:) ,
hydrochloride 4-Methoxypiperidine-I-carboxylic acid tert-butyl ester 138 (5.34
g¥ obtalinBddn Step 1) of Referential Example 11 was dissolved in
1,4-djoxane ( and 4N HC1-dioxane (10 mL) was added to the

sg u%%?ﬁmatzrbgﬁgmpérature, followed by stirring for 30 minutes. 4N
HGb«hoxane (20 mL) was added to the reaction mixture, and the resultant
mixture was stirred for 30 minutes. The reaction solvent was evaporated
uhdef redaicedrpressdre, and the resultant solid was collected through

fitration b, usg, of eyl acetate, 19 fherepy give, the s cpmpound 3559),
carboxylic acid ethyl ester (1.21 g) was dissolved in
tetrahydrofuran (24 mL), and a solution of lithium hydroxide
monohydrate (0.181 g) in water (12 mL) was added dropwise to
the solution at room temperature, followed by stirring for 3
hours. The reaction mixture was neutralized with 1N aqueous
hydrochloric acid (4.30 mL), and the mixture was partitioned
between water and a methanol-chloroform (1:10) solvent
mixture. The solvent of the organic layer was evaporated
under reduced pressure, and the formed solid was collected
through filtration by use of diethyl ether, to thereby give
the title compound (1.01 g, 92%).

[0300]
"H-NMR (400MHz, DMSO-d¢) 8:2.27 (3H,s), 7.31(lH,s), 7.61-
7.72(3#H,m), 8.11(1H,s), 8.86(2H,d,J=4.9Hz), 13.11(1H,br s).
EI-MSm/z:281 (M) .

[0301]

[Referential Example 27] 4-Methoxypiperidine hydrochloride

4-Methoxypiperidine-l-carboxylic acid tert-butyl ester
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[0302] 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,J=3.90Hz). [0303] [Referential Example
28] (3S)-3-Fluoropyrrolidine hydrochloride 0304] [F34] HCI F HN [0305] 1)
(3S)-Fluoropyrrolidine-I-carboxylic acid tert-butyl ester
(3R)-Hydroxypyrrolidine-l-carboxylic acid tert-butyl ester (2.62 g) was
dissobedyin dishloromethane{s5p ml.), and«ietytamuosudfantriffuaridera s
(2.22 mL) was added to the solution at -78C, followed by stirring for 70
nihGESLEE fodm teripératel Thelfedttibn midufeiwas potiredaedcé L Ratér

for partiganin ‘het’ﬁ‘éth!?ua{‘ldothea%fgf%“é%'%% Was 139 dned oyer 4 1y
magnesium su fate anhydrate. Atter a filtration s?ep, the solvent was
removedundesreduced pressure,sandithe desidue=was purified.dasougla siliceo
gel column chromatography (hexane - ethyl acetate), to thereby give (3S)-
fltbropirrslichee-1méaiboxglic 2 tertbufi estenas Bn= by prodEcts (67699,

26%). (9208 LHNMR(A00MHZ.COCIIS 45(919), 241:2.2008.1), 352
3.68(5H m), 5 20(1H,dt, J=5273.4H77). P

reduced pressure, and the resultant solid was collected
through filtration by use of ethyl acetate, to thereby give
the title compound (3.55 qg).

[0302]

'"H-NMR (400MHz, DMSO-dg) 8:1.68 (2H, m), 1.93(2H,m), 2.91(2H,m),
3.08(2H,m), 3.23(3H,s), 3.42(1H,q,J=3.90Hz).

[0303]

[Referential Example 28] (3S)-3-Fluoropyrrolidine
hydrochloride

[0304]

[F34]

F
Hl\(j
[0305]

1) (3S)-Fluoropyrrolidine-l-carboxylic acid tert-butyl ester
(3R) -Hydroxypyrrolidine-l-carboxylic acid tert-butyl

ester (2.62 g) was dissolved in dichloromethane (50 mL), and

diethylaminosulfur trifluoride (2.22 mL) was added to the

solution at -78°C, followed by stirring for 70 minutes at

room temperature. The reaction mixture was poured to ice-

water for partitioning the mixture, and the organic layer was
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[0307] 2) Title Compound The above (3S)-3-fluoropyrrolidine-l-carboxylic

acid tert-butyl ester (600 mg) was dissolved in dichloromethane (10 mL),

and 4N HCI in dioxane (5 mL) was added to the solution at room

temperature, followed by stirring for 1 hour. Diethyl ether was added to the
reaction mixture, and the precipitated solid was collected through filtration, to
thareby give thentitecompound (34 @862 t[308]fter a filtration
1H-NMR(400MHz,DMSO0-d6)6:2.00-2.26(2H,m), 3.15-3.56(4H,m),
543@H,309=-52 573 BHZJ29. 8372 AV59s ) {OS00- fRefetenRaFERafple 20F the

4-Fluoromethylpiperidine hydrochloride.[0310] [F35] 140 HCl HN [0311
I oo L € S ety sy Cheonaedthony
[bisE-Methoxyethylamiselsudyr triffuatide-€b2 MLy ands) -
[bis(2-methoxyethyl)amino]sulfur trifluoride (50% tetrahydrofuran solution, 3
ml)unerradded didprise, trder<goslng with icerto A%eltiGeepr as an

45@%{%}'@%@@pi&e{iéji%%‘, 1-20g,g?qulic acid tert-butyl ester (1.17 g) in

[0306]
'H-NMR (400MHz,CDC13)8:1.45(9H,s), 2.17-2.26(1H,m), 3.52-
3.68(5H,m), 5.20(1H,dt,J=52.7,3.4Hz).

[0307]
2) Title Compound

The above (3S)-3-fluoropyrrolidine-l-carboxylic acid

tert-butyl ester (600 mg) was dissolved in dichloromethane
(10 mL), and 4N HCl in dioxane (5 mL) was added to the
solution at room temperature, followed by stirring for 1 hour.
Diethyl ether was added to the reaction mixture, and the
precipitated solid was collected through filtration, to
thereby give the title compound (341 mg, 86%).

[0308]
'H-NMR (400MHz , DMSO-dg) 8:2.00-2.26 (2H,m), 3.15-3.56 (4H,m),
5.43(1H,dt,J=52.9,3.8Hz), 9.83(2H,br s).

[0309]

[Referential Example 29] 4-Fluoromethylpiperidine
hydrochloride

[0310]

[F35]
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dichloromethane (8 mL), and the mixture was stirred for 17 hours at room
temperature. Water, saturated aqueous sodium hydrogencarbonate, and
ethyl acetate were added to the reaction mixture for partitioning the mixture,
and the organic layer was dried over magnesium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced pressure, and the
resi f was purified through silica gel column chromatography (hexane -

ethylace , to thereby give 4-fluoromethylpiperidine-l-carboxylic acid tert-
butyl eﬂe%«a\lid product (597 mg, 51%). [0312]
1H-NMR Hz,€DC13)5:1.22(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.I0Hz),
4.323H,d,J=6.I0Hz). [0313] 2) Title Compound 141
4-Fluoromethylpiperidine-I-carboxylic acid tert-butyl ester (635 mg) was
treated il aThanaensitrilaras tHab cmployeddiRéferential Exarhpiai28lto

trgeesrteg give the title compound as a solid product (526 mg, quantitative
amount). [0314] 1H-NMR(400MHz,CDC13)5:1.76(3H,m),

1.96(2H¢)J513-4d2h 2 9RE2H: by )a3: 9P dlrd 2 2HZ) uoride (1.2 mL)
4.26(1H,d,J=6.I0Hz), 4.37(1H,d,J=6.10Hz). [0315] [Referential Example 30]
(3R} 3{IFudfEpiperidine fyydehlotide] sulfur trifluoride (50%

tetrahydrofuran solution, 3 mL) were added dropwise, under
cooling with ice, to a solution of 4-hydroxymethylpiperidine-
l-carboxylic acid tert-butyl ester (1.17 g) in
dichloromethane (8 mL), and the mixture was stirred for 17
hours at room temperature. Water, saturated agqueous sodium
hydrogencarbonate, and ethyl acetate were added to the
reaction mixture for partitioning the mixture, and the
organic layer was dried over magnesium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica
gel column chromatography (hexane - ethyl acetate), to
thereby give 4-fluoromethylpiperidine-l-carboxylic acid tert-
butyl ester as a solid product (597 mg, 51%).

[0312]
'H-NMR (400MHz,CDC13)8:1.22 (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).

[0313]

2) Title Compound
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[0316] [F36] HC1~IF HN) [0317] [Method A]
(2S)-2-Hydroxymethylpyrrolidine-I-carboxylic acid tert- butyl ester (3.00 g)
and diethylaminosulfur trifluoride (2.95 mL) were treated in a manner similar
to that employed in step 1) of Referential Example 28, to thereby give (3R)-3
fluoropiperidine-1-carboxylic acid tert-butyl ester (346 mg) as an oily product.
The esterecompovneings slissolved ir -dichloromeihane 20 mlt aneANHCI
in dioxane (7 mL) was added to the solution at room temperature, followed
b§S$fifingofor 3miniest Dieth§Pethierivas abBed 16 theé A4 X redctivh

mixture, and the precipitated praduct was g¢gllected, through filtration,.to . .
B D ot 183 o s e e
(@3] o LHINMR A COMHZ, MSQ€16) 6 512 65k 93 (AH ), 130332 (i), .
4.97(1H,d,J=45.9Hz), 9.34(2H,br s). [0319] [Method B] Diethylaminosulfur
trifilforide (20.6 mL) was added at OC to a solution of

(29)-1-benzyl-2-hydroxymethylpyrrolidine (19.87 q).in dichloromethane (300
B G R e Eehrcd o8 mimbe AR T petature. The

readt(vr, br), 3.54(2H,d,J=12.1Hz), 4.26(1H,d,J=6.10Hz),
4.37(1H,d,J=6.10Hz) .

[0315]

[Referential Example 30] (3R)-3-Fluoropiperidine
hydrochloride

[0316]

[F36]

- HCl F

HN )

[0317]
[Method A]

(2S) -2-Hydroxymethylpyrrolidine-l-carboxylic acid tert-
butyl ester (3.00 g) and diethylaminosulfur trifluoride (2.95
mL) were treated in a manner similar to that employed in step
1) of Referential Example 28, to thereby give (3R)-3-
fluoropiperidine-1l-carboxylic acid tert-butyl ester (346 mg)
as an oily product. The ester compound was dissolved in
dichloromethane (20 mL), and 4N HCl in dioxane (7 mL) was
added to the solution at room temperature, followed by

stirring for 30 minutes. Diethyl ether was added to the
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mixture was added to saturated aqueous sodium hydrogencarbonate, and
the mixture was extracted with dichloromethane. The organic layer was dried
over magnesium sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was purified through
silica gel column chromatography (ethyl acetate - hexane), to thereby give a
mixture 0 {25)-1+ henzykRdluoremetbylpyirodidie and (3R)-Irbenzyli3ected
fluoropiperidine as an oily product (14.56 g, 73%). The mixture (7.25 g) and
11eHIBrsEthYFetiBrofofnate 4. 5DTRER Yvere Bissof/edtinldicRiItBRigtHaRe 2
(100 mL), and the splution was refluxed far 1.5 hours, followed by cooling in
alsr(.ﬁl' é?ggg%%gso%lé%t Was egv(hplo%g?edsoﬁﬁﬁgr)?éduced pressure, and the
resideeayas dissolved in methanol (50 mL) The solution was refluxed for 45

minutes, followed by cooling in air. The 143 reaction solvent was evaporated
uHieiBdaeedpresiie; and :theGesicBwWas arystalliZed ffery (4H,m) ,

et -diethyl ether, to ther ive the title compound (1.582 g, 30%).
%3290??%’-&? ﬁf?b‘o%ﬁgfo%ls%- 8:f7§-}1'.81(4H,m), 2.91-3.33(4H,m),
4.98(1tbd,J=46.1Hz), 9.33(2H,br s). [0321] [Referential Example 31]

(2S)-2-Fluoromethylpyrrolidine hydrochloride [0322] [F37].." F
[Method B]

Diethylaminosulfur trifluoride (20.6 mL) was added at
0°C to a solution of (2S)-l-benzyl-2-hydroxymethylpyrrolidine
(19.87 g) in dichloromethane (300 mL), and the mixture was
stirred for 90 minutes at room temperature. The reaction
mixture was added to saturated agqueous sodium
hydrogencarbonate, and the mixture was extracted with
dichloromethane. The organic layer was dried over magnesium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified through silica gel column chromatography (ethyl
acetate - hexane), to thereby give a mixture of (2S)-1-
benzyl-2-fluoromethylpyrrolidine and (3R)-1-benzyl-3-
fluoropiperidine as an oily product (14.56 g, 73%). The
mixture (7.25 g) and l-chloroethyl chloroformate (4.50 mL)
were dissolved in dichloromethane (100 mL), and the solution
was refluxed for 1.5 hours, followed by cooling in air. The
reaction solvent was evaporated under reduced pressure, and
the residue was dissolved in methanol (50 mL). The solution

was refluxed for 45 minutes, followed by cooling in air. The
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HCI HNJ [0323] 1) (2S)-1-Benzoyl-2-hydroxymethylpyrrolidine
(2S)-Hydroxymethylpyrrolidine (3.00 mL) and benzoyl chloride (6.92 mL)
were dissolved in a mixture of dichloromethane (100 mL) and water (100
mL), and sodium hydrogencarbonate (7.51 g) was added to the solution at
room temperature, followed by stirring for 1.5 hours. Dichloromethane was
addediodhe seacton mixturefap partidaningdde mbdure;ant-thesatganiend
layer was dried over sodium sulfate anhydrate. After a filtration step, the

soivent Wasegaporated Untiet tédGced prassifteland the i fddidide W r, to
djgéolv%d in tetra }grofylr%ri élgo mLL%gd wqtgé 2(60 mga ;O_)ithium hydroxide

moneo%eyﬁa%1276§2 g) was added to 144 the reaction’ mixture at room

temperature, and the resultant mixture was stirred overnight. The reaction

mixture was partitioned, and the organic layer was dried over sodium sulfate
arthyidvates Retza filtittions steg, thesolventilias) evapdtated BRdéH reduced

pre to thereby give (29)- ? zoyl-2-hydroxymethylpyrrolidine as an
oIy DIOSUCST8 5. ey, paoal hoot o)

1H-NMR(400MHz,CDC13)5:1.60-2.27(4H,m), 3.43-3.52(2H,m), 3.71-
3.82(2H,m), 4.40(1H,d,J=7.3Hz), 4.92(1H,s), 7.40-7.52(5H,m). [0325] 2)
(28r1Benzoyd-2-Aueramethydgyrfgliding -F luoromethylpyrrolidine

hydrochloride
[0322]
[F37]

A

- HC1 :
HNi:]
[0323]
1) (2S)-1-Benzoyl-2-hydroxymethylpyrrolidine
(28) ~Hydroxymethylpyrrolidine (3.00 mL) and benzoyl

chloride (6.92 mL) were dissolved in a mixture of
dichloromethane (100 mL) and water (100 mL), and sodium
hydrogencarbonate (7.51 g) was added to the solution at room
temperature, followed by stirring for 1.5 hours.
Dichloromethane was added to the reaction mixture for
partitioning the mixture, and the organic layer was dried
over sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was dissolved in tetrahydrofuran (120 mL) and water

(60 mL). Lithium hydroxide monohydrate (6.25 g) was added to
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(2S)-1-Benzoyl-2-hydroxymethylpyrrolidine (1.50 g) was dissolved in
dichloromethane (50 mL), and diethylaminosulfur trifluoride (1.93 mL) was
added to the solution under cooling with ice, followed by stirring overnight
and at room temperature for 6.5 hours. The reaction mixture was partitioned
between saturated aqueous sodium hydrogencarbonate and chloroform, and
thenerganic tayer was tdried over sodiwamspdfate anbydeate. Afler adftratiant
step, the solvent was evaporated under reduced pressure, and the residue

W%@%ﬁ%ﬂ‘?ed’ﬂﬁoﬁ@h@iﬁ@a §EREAILFIT chrorateGraphyC théXarie! F ethias

acetat )cto thgreb ive %S% 1- bgrf(zzo -2- fluorosm th Ip. rrolldlnea an 0|Iy
produ t(79§ mg, /o) 03267 1H- vallf’e‘ﬁﬁoomﬁ (%D}(/I% 5:1.79-2 14(4H,m),
3&3(2&&;@ Shithyd424 003t 00 72387194(5H; bY). 146J032% [Referential;as

Example 32] 2-[5-(5-Methyl-2-pyridyl)-1-(3-
p§HayY-IH-pyrazsle 3-carbsiad] pyrassiitite-‘carboxyRe Acit tert-thafyl ester

%32821 e&iﬁ?%%?%gﬁyfﬂ? pgll\ﬂ_%y% %g]d;rr(l)eaggluglnonogfly product (5.79 g,
95%) .
[0324]
'H-NMR (400MHz,CDC13)8:1.60-2.27 (4H,m), 3.43-3.52(2H,m), 3.71-
3.82(2H,m), 4.40(1H,d,J=7.3Hz), 4.92(1H,s), 7.40-7.52(5H,m).
[0325]
2) (285)-1-Benzoyl-2-fluoromethylpyrrolidine
(2S)-1-Benzoyl-2-hydroxymethylpyrrolidine (1.50 g) was
dissolved in dichloromethane (50 mL), and diethylaminosulfur
trifluoride (1.93 mL) was added to the solution under cooling
with ice, followed by stirring overnight and at room
temperature for 6.5 hours. The reaction mixture was
partitioned between saturated aqueous sodium
hydrogencarbonate and chloroform, and the organic layer was
dried over sodium sulfate anhydrate. After a filtration step,
the solvent was evaporated under reduced pressure, and the
residue was purified through silica gel column chromatography
(hexane - ethyl acetate), to thereby give (2S)-1-benzoyl-2-
fluoromethylpyrrolidine as an oily product (772 mg, 51%).
[0326]
'H-NMR (400MHz,CDC13)8:1.79-2.14 (4H,m), 3.49(2H,br s), 4.44-

4.90(3H,m), 7.38-7.54(5H,m).
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1H-pyrazole-3-carboxylic acid (0.372 g) obtained in Referential Example 9 in
dichloromethane (10 mL), at room temperature, 1-hydroxybenzotriazole
(0.123 g), 1-(3- dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(0.580 @), triethylamine (0.739 mL), and pyrazolidine-1-carboxylic acid
tert-butyl ester (0.349 g, Y. Endo et al., Bioorg. Med. Chem., 2002, 10, 953)
werezdded, and the mixture was stirred for 4 days. The reaction mixture
was partitioned between water and chloroform, and the aqueous layer was

extaERE it Ehioreforht Thel orgahic layefs Werk combinet Washed with
sgyraied bring. and dried.over sodium, sylfate anfdiate, After afiiralion
step, t & solventwas evaporatea undef réduced pressure, and the résidue
wasipurified thyeugh siliga-146 gel column chromatography (methanol -
chloroform), to thereby give the title compound as an oily product (0.459 g,
8006) 2[B30] 1H-NMR(400MHz,CDC13)5:1.35(9H,br), 2.05-2.20(2H,br)
2.33%, ), 3.15-3.60(2H,br), 4.00-4.40(2H,br), 7.18(1H,br),
7.29-7.40(2H,m), 7.49-7.56(1H,m), 7.76-7.80(1H,m), 8.30(1H,d
like,J=1.5Hz), 8.49(1H,br), 855(1H,dd like,J=4.0,1.5Hz). FAB-MS
m/z:435(M+H)". [0331] | tial Example 33]

4- y-4-methylpi6eridi e hydrochloride [0332] [F39] HCI

[0329]

To a solution of 5-(5-methyl-2-pyridyl)-1-(3-pyridyl) -
lH-pyrazole-3-carboxylic acid (0.372 g) obtained in
Referential Example 9 in dichloromethane (10 mL), at room
temperature, l-hydroxybenzotriazole (0.123 g), 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.580
g), triethylamine (0.739 mL), and pyrazolidine-l-carboxylic
acid tert-butyl ester (0.349 g, Y. Endo et al., Bioorg. Med.
Chem., 2002, 10, 953) were added, and the mixture was stirred
for 4 days. The reaction mixture was partitioned between
water and chloroform, and the aqueous layer was extracted

with chloroform. The organic layers were combined, washed

with saturated brine, and dried over sodium sulfate anhydrate.

After a filtration step, the solvent was evaporated under

reduced pressure, and the residue was purified through silica
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OMe HNJX ~~ [03331 1) 4-Hydroxy-4-methylpiperidine-I-carboxylic acid
tert-butyl ester In an argon atmosphere, methyllithium (0.98M diethyl ether
solution, 64.5 mL) was added dropwise to a suspension of
4-oxopiperidine-1-carboxylic acid tert-butyl ester (12.0 g) in diethyl ether

(120 mL) at -78C over 15 minutes, and the mixture was stirred for 30

myButeS, atC torkmmiputes, hand at toemdemperaturedos 30) mindeshereby
Water, saturated brine, and chloroform were added for partitioning the

réfééﬁ%)rFﬁ%(tEFé 1&n ¢ e BFgahie Tayer was drieePevertsodiufir 247 suffate -

gg%t After a filtration step, the solvent was evaporated under reduced
pressure and the residue was purified through silica gel column

chiomatqareniy-(ethyl1 acstatesshexane), o thereby give A:hydsoxy-4-
methylpiperidine-1-carboxylic acid tert-butyl ester as an oily product (12.2 g,

9ao/§)3 [0334) 1HNMR@CGOMEZ;CDIG13)59026(3H, ‘S§H11%26)(9H7s)18 (1H,Dbr),
[03' 535 %&bx?)s/ ﬁe%%(/lzp})_:per)l 2% ia7r %IC acid Jt\{l% Slutﬁ/ljig ez tH,d
like,J=1.5Hz), 8.49(1H,br), 8.55(1H,dd like,J=4.0,1.5Hz).
FAB-MS m/z:435 (M+H) .

[0331]

[Referential Example 33] 4-Methoxy-4-methylpiperidine
hydrochloride

[0332]

[F39]
“HCI

/ O Me
K

[0333]
1) 4-Hydroxy-4-methylpiperidine-l-carboxylic acid tert-butyl
ester

In an argon atmosphere, methyllithium (0.98M diethyl

ether solution, 64.5 mL) was added dropwise to a suspension
of 4-oxopiperidine-l-carboxylic acid tert-butyl ester (12.0
g) in diethyl ether (120 mL) at -78°C over 15 minutes, and
the mixture was stirred for 30 minutes, at 0°C for 15 minutes,
and at room temperature for 30 minutes. Water, saturated
brine, and chloroform were added for partitioning the

reaction mixture, and the organic layer was dried over sodium
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In an argon atmosphere, a solution of the above 4-
hydroxy-4-methylpiperidine-l-carboxylic acid tert-butyl ester (8.61 g) in
N,N-dimethylformamide (86 mL) was added dropwise to a suspension of
sodium hydride (55%, 2.09 g) in N,N- dimethylformamide (86 mL) at OC over
15 minutes, and the mixture was stirred for 1 hour. A solution of methyl
iodide a(2:92 mhaky pireNN-dinfeibylfarnfamide {10 mlsy-was adoedsdopwwise wios
the reaction mixture, and the mixture was stirred for 15 minutes and at room
t@rﬁﬁ@%&ﬁF@ for6 AdtrS erive Pea &’ THiXGUre?Wds PartifiGiidd Betwéén water

and et cetate, and the organic layer was dried over SOdI Ifate
a%ﬁyé]rate Ef%rdél rthratlo?nlé:tgep Cle "gofb%rﬁ? V\(/:a{lsrg\l}lgpo%t o u%dgrgrﬁe uced
pressiiecandibe sesidpetwas perified thiewgh siligargel,calumn
chromatography (ethyl acetate - hexane), to 148 thereby give
4ﬂméﬂﬂd>®il¢ﬁﬁéﬁﬁ@§ipéﬁ@ﬁf@%aﬁti®<yﬁéj&éi(}etéiirm?}/és@?%%raﬁ%)il?n
aduct (6. @g 7?‘@ 50336] NMR(4OOMHz CDC13)5:1.15(3H,s),
A JSBR, Ho4), °1.6:1.73(2H,m), 3.01-3.22(2H,m), 3.18(3H.s),
3 Qb@gﬁQ(ZH m). FAB-MS m/z: 230(M+H)'. [0337] 3) Title Compound In an
argon atmosphere, 4N HC1-dioxane(45 mL) was added at OC to a solution
oflﬂrmhéﬁ}@-mﬁme@h)ﬂﬂ;i;péridin%@HMrbm(ylid atid(tsit-butyl éste?{6../Bd) i m) ,

dich r e 6 mL), and_the mixture was stirred for 5 hours at room
tegmécéra ure. ia?hé %)rvegr?t%o tr‘?e rga?ctldn l?‘lmxture was

EI-MSm/z:215(M
[0335]
2) 4-Methoxy-4-methylpiperidine-l-carboxylic acid tert-butyl
ester

In an argon atmosphere, a solution of the above 4-
hydroxy-4-methylpiperidine-l-carboxylic acid tert-butyl ester
(8.61 g) in N,N-dimethylformamide (86 mL) was added dropwise
to a suspension of sodium hydride (55%, 2.09 g) in N,N-
dimethylformamide (86 mL) at 0°C over 15 minutes, and the
mixture was stirred for 1 hour. A solution of methyl iodide
(2.99 mL) in N,N-dimethylformamide (10 mL) was added dropwise
to the reaction mixture, and the mixture was stirred for 15
minutes and at room temperature for 6 hours. The reaction
mixture was partitioned between water and ethyl acetate, and
the organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica

gel column chromatography (ethyl acetate - hexane), to
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evaporated under reduced pressure, and the resultant solid was washed
with diethyl ether and then collected through filtration, to thereby give the title
compound (4.04 g, 82%). [0338] 1H-NMR(400MHz,DMSO-d6)5:1.13(3H,s),
1.63-1.71(2H,m), 1.81- 1.86(2H,m), 2.86-2.93(2H,m), 3.01-3.06(2H,m),
3.11(3H,s). EI-MSm/z:129(M") [0339] [Referential Example 34]
3tethaxypiperdinertydtoeklosides 084 0p [AQ]i4% H-C HNbdRyWec 03414
1) 3-Hydroxypiperidine-I-carboxylic acid tert-butyl ester Triethylamine (15.2
M9 asoluficr oF ditert b Rtokydicarrerate (2179 oy in Aethanol (50 mL)
were ed to a solution of 3-hydroxypiperidine (5.00 g) in methanol (50

mL) at room temperature, and the mixture was stirred for 15 hours. The

selventof sbevgaction mbdure wasevaporateds under seduced pressureands)
the residue was purified through silica gel column chromatography (ethyl

atetate L chidrofort), to-theréby givel3thydréxyiperidine-1-éafboxylic Gk ™) -
teff{&- butyl iergterﬁoggg 'SLer)duct (9.86 g, 99%). [0342]
1 -RI ( OZNI Z, 3)5:1.36-1.55(2H,m), 1.45(9H,s), 1.71-

[0337]

3) Title Compound

In an argon atmosphere, 4N HCl-dioxane (45 mL) was added

at 0°C to a solution of 4-methoxy-4-methylpiperidine-1-
carboxylic acid tert-butyl ester (6.78 g) in dichloromethane
(136 mL), and the mixture was stirred for 5 hours at room
temperature. The solvent of the reaction mixture was
evaporated under reduced pressure, and the resultant solid
was washed with diethyl ether and then collected through
filtration, to thereby give the title compound (4.04 g, 82%).

[0338]

'H-NMR (400MHz , DMSO-d¢) §:1.13(3H,s), 1.63-1.71(2H,m), 1.81-
1.86(2H,m), 2.86-2.93(2H,m), 3.01-3.06(2H,m), 3.11(3H,s).
EI-MSm/z:129(M') .

[0339]

[Referential Example 34] 3-Methoxypiperidine hydrochloride

[0340]

[F40]
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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-MS m/z:201(M"). [0343] 2) 3-Methoxypiperidine-I-carboxylic acid tert-butyl
ester 3-Hydroxypiperidine-I-carboxylic acid tert-butyl ester (9.86 g) and
methyl iodide (3.66 mL) were treated in a manner similar to that employed in
step 2) of Referential Example 33, to thereby give
3-_r§§|$]oxypiperidine-I-carboxyIic acid tert- butyl ester as an oily product (9.24
g, 88%). 150 [0344] 1H-NMR(400MHz,CDC13)5:1.30-1.54(2H,m),
1.46(9F3), 1.72- 1.73(1H,m), 1.92(1H,m), 3.04-3.21(3H,m), 3.37(3H,s), 3.55-
3.7A2H,m). EI-MS m/z:215(M*). [0345] 3) Title Compound

3-Me piperidine-I-carboxylic acid tert-butyl ester (9.24 g) was treated in
a manner Sigdar to that employed in step 3) of Referential Example 33, to
thereby give the titte compound as a solid product (6.36 g, 98%). [0346]
1H-NMR{400MHZz,DMS0-d6)8:1.58-1.61(2H,m), 1.76-1.81(2H,m),

PRI I S0 S, B,
Triethylamine (15.2 mL) and a solution of di-tert-
butoxydicarbonate (11.9 g) in methanol (50 mL) were added to

a solution of 3-hydroxypiperidine (5.00 g) in methanol (50
mL) at room temperature, and the mixture was stirred for 15
hours. The solvent of the reaction mixture was evaporated
under reduced pressure, and the residue was purified through
silica gel column chromatography (ethyl acetate - chloroform),
to thereby give 3-hydroxypiperidine-l-carboxylic acid tert-
butyl ester as a solid product (9.86 g, 99%).
[0342]
'H-NMR (400MHz,CDC13)8:1.36-1.55(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-MS m/z:201 (M) .
[0343]
2) 3-Methoxypiperidine-l-carboxylic acid tert-butyl ester
3-Hydroxypiperidine-l-carboxylic acid tert-butyl ester

(9.86 g) and methyl iodide (3.66 mL) were treated in a manner
similar to that employed in step 2) of Referential Example 33,
to thereby give 3-methoxypiperidine-l-carboxylic acid tert-

butyl ester as an oily product (9.24 g, 88%).
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pyrazinyl)-1H-pyrazole-3-carboxylic acid [0348] [F41] N1 _N COSH (zN
[0349] 1) 5-(5-Methyl-2-pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3- 151
carboxylic acid ethyl ester 2-Hydrazinopyrazine (2.363 g) obtained in
Referential Example 2 and a solution of 4-(5-methyl-2-pyridyl)-2,4-
dioxobutanoic acid ethyl ester (5.04 g) obtained in Method A- step 2) of
Referential Example 9 in ethanol (100 mL) were refluxed for 2 hours,
followed by cooling in air. To the reaction mixture, concentrated hydrochloric
adid B 54 Y Bras Reded, and 8mé niktAE wWas réﬂlﬁ)@tpfbrsl hodr, Téltowed

gin alr The reaction mixtyr ralized,w ueou
s%dﬁﬁ?n% dm oxide and&hen gxtrgt(:tgéev%ﬁ? 12%]%0 E)rrr(wj3 F%?t er, tqe a%uzjc?us
Iayew\(@s{emt)racted with chloroform, and the organic layers were combined,
followed by Washlng with saturated brine and drying over sodium sulfate
aﬁﬁy&flsat@/ Aftét a fiitration step, the solvent was evaporated under reduced
and the residue was purified through silica gel column

h oma%graphy (acetone - chloroform), to thereby give
53(p-methy-2-pypdyhl-(2- pyrazinyl)-1H-pyrazole-3-carboxylic acid ethyl

ester as an amorphous product (1.336 g, 22%).
3-Methoxypiperidine-1l-carboxylic acid tert-butyl ester

(9.24 g) was treated in a manner similar to that employed in
step 3) of Referential Example 33, to thereby give the title
compound as a solid product (6.36 g, 98%).

[0346]

'H-NMR (400MHz, DMSO-ds) 8:1.58-1.61 (2H,m), 1.76-1.81(2H,m),
2.88-2.94(3H,m), 3.09-3.13(1H,m), 3.28(3H,s), 3.51-3.55(1H,m).
EI-MS m/z:115 (M) .

[0347]

[Referential Example 35] 5-(5-Methyl-2-pyridyl)-1-(2-
pyrazinyl) -1H-pyrazole-3-carboxylic acid

[0348]

[F41]

1) 5-(5-Methyl-2-pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3-
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[0350] 1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=6.9Hz), 2.34(3H,s),
4.47(2H,q,J=6.9Hz), 7.23(1H,s), 7.24-7.30(1H,m), 7.46(1H,d,J=7.9H2z),
7.56(1H,dd,J=7.9,1.5Hz), 8.21(1H,br s), 8.28-8.32(1H,m),
8.56(1H,d,J=2.4Hz), 9.02(1H,d like,J=1.5Hz). FAB-MS m/z:310(M+H)".
[0351] 2) Title Compound 152
Se(Hrietiyli2- pyeidyl) <t-(2-pysazinyl)-1H-pyrazole-3- carboxylic acid ethyl
ester (1.470 g) was dissolved in a mixture of tetrahydrofuran (20 mL),

ethanol T8 YRR AP RVATRE {5 tnL)E anel af fo%ﬁ%ﬁ‘iﬁé’raﬁﬂe@ﬁﬁﬁﬁptial

h droxﬁ onohydrate (0,222 g was ded qutlon f Iov&e by
stirring for 2. 5?1ours '?he rféégtrllor%mlxtl?r% was a |d|?e(§> to 5;to 6 with 1N

aﬂUBQUSLh}@Iﬁ@Q@Oﬁ@J&Q@tMaeQBMOfmwmthaBBk@-ﬁqéhSQWeMéB]%'Eﬂlr@—
was added for partitioning the resultant mixture. The aqueous layer was
extraeted) with &@ﬁl@?@f@mﬁmeﬁﬁam@ﬂ@%)@ol%hﬁmuféO%rfalthewg%nic

layers wer d and th |ed over sodium sulfate anhydr te. tera
i%ajgl?on st(gp ekf\(/jélr]ft Wa%rgévgporéite% uné)eLr{Ped%cerc]i pressurg to

th@@@ylgw%bﬁtﬂﬁcowﬂt@a&plndy@m@i@m6&3&5@:193%) . 18392

1H-NMR(400MHz,CDC13)5:2.35(3H,s), 7.26(1H,s), 7.48(1H,d,J=8.1Hz),

7@(1&@@,3&8 B1COHZ, 8.24(kHehrs)s 8201k adiked=24bzyr, followed
5y8(1H,q,J =2.4Hz), 9.04(1H,s like). FAB-MS m/z:282(M+H)’

codling 1n dir & redction mixture w utralized with

IN aqueous sodium hydroxide and then extracted with
chloroform. Further, the aqueous layer was extracted with
chloroform, and the organic layers were combined, followed by
washing with saturated brine and drying over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified through silica gel column chromatography (acetone -
chloroform), to thereby give 5-(5-methyl-2-pyridyl)-1-(2-
pyrazinyl) -1H-pyrazole-3-carboxylic acid ethyl ester as an
amorphous product (1.336 g, 22%).

[0350]
'H-NMR (400MHz,CDC15)8:1.43 (3H,t,J=6.9Hz), 2.34(3H,s),
4.47(2H,9,J=6.9Hz), 7.23(1H,s), 7.24-7.30(1lH,m),
7.46(1H,d,J=7.9Hz), 7.56(1H,dd,J=7.9,1.5Hz), 8.21(1H,br s),
8.28-8.32(1H,m), 8.56(1H,d,J=2.4Hz), 9.02(1H,d like,J=1.5Hz).
FAB-MS m/z:310 (M+H)".

[0351]

2) Title Compound
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[0353] [Referential Example 36] 5-(6-Methoxy-3-pyridazinyl)-1-(3-
pyridyl)-1H-pyrazole-3-carboxylic acid [0354] [F42] 153 MeO | Nom, f f N N
~ CO2H ,N N 0355] 1) 3-Methoxypyridazine In a hydrogen atmosphere, at
room temperature, 10% palladium-carbon (wet. 3.12 g) was added to a
solution of 3- chloro-6-methoxypyridazine (30.0 g) in methanol (200 mL), and

the mixteire svasstiryed fopl 7 hoyrs -The zeacticr mixture 1was stijected 1o
filtration, and the solvent of the filtrate was evaporated under reduced

pfesditeyY The resitticdvas pafified tHroughsifica Gef cBlupirLved in a
SSuabergany S1ul ot o Dy o SO Sy
6d§ﬂéktd§%QHDHZ%KL at room temperature, lithium hydroxide
monohydrate (0.222 g) was added to the solution, followed by
stirring for 2.5 hours. The reaction mixture was acidified
to pH 5 to 6 with 1IN aqueous hydrochloric acid, and a
chloroform-methanol (15:1) solvent mixture was added for
partitioning the resultant mixture. The aqueous layer was
extracted with a chloroform-methanol (15:1) solvent mixture,
and the organic layers were combined and then dried over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, to thereby
give the title compound as a solid product (1.315 g, 98%).

[0352]

'H-NMR (400MHz, CDC15)8:2.35(3H,s), 7.26(1H,s),
7.48(1H,d,J=8.1Hz), 7.58(1H,d,J=8.1,1.0Hz), 8.24(1H,br s),
8.29(1H,t like,J=2.4Hz), 8.58(1H,d,J=2.4Hz), 9.04(1H,s like).
FAB-MS m/z:282 (M+H)".

[0353]

[Referential Example 36] 5-(6-Methoxy-3-pyridazinyl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid

[0354]

[F42]
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7.37(1H,dd,J=9.0,4.4Hz), 8.84(1H,d,J=4.4HZz). [0357] 2)
3-Methoxypyridazine-l-oxide To a solution of 3-methoxypyridazine (16.2 g) in
dichloromethane (300 mL), at room temperature, m- chlorobenzoyl peroxide
(44.0 g) was added, and the mixture was stirred for 16 hours. A solution of
sodium hydrogencarbonate (9.27 g) in water (100 mL) was added to the
ré&gtion mixture, followed by stirring for 15 minutes. The 154 resultant
mixturdWas partitioned between saturated aqueous sodium
hydrogencatonate and chloroform, and the organic layer was dried over
sodium stiffate drate, After a filtration step, the solvent was evaporated
under reducedyr sur%Dlﬂ_lthereby give 3-methoxypyridazine-l-oxide as a
solid p 15. é\]g 85%). [0358] 1H-NMR(400MHz,CDC13)5:4.02(3H,s),
6.66(1H,d,J=#8.5Hz), 7.48(1H,dd,J=8.5,5.9Hz), 7.92(1H,d,J=5.9Hz). [0359]
3) 6-Cyahig-3-methoxypyridazine 3-Methoxypyridazine-l-oxide (9.89 g) and

[ Eh%% ulfuric acid (9.45 mL) were mixed together and then stirred for 1

at 80C, followed by cooling in air. Dioxane (100 mL) was added to the

regctipnmixyLeAnd at AGea solution of potassium cyanide (8.77 g) in water
(30 mL) was added thereto, followed by stirring for 4.5 hours at room
temperatore Thelreactiorefixierd o added eom temperature, 10%

palladium-carbon (wet. 3.12 g) was added to a solution of 3-
chloro-6-methoxypyridazine (30.0 g) in methanol (200 mL), and
the mixture was stirred for 17 hours. The reaction mixture
was subjected to filtration, and the solvent of the filtrate
was evaporated under reduced pressure. The residue was
purified through silica gel column chromatography (ethyl
acetate), to thereby give 3-methoxypyridazine as an oily
product (16.3 g, 71%).

[0356]
'H-NMR (400MHz,CDC15)8:4.14 (3H,s), 6.98(1H,d,J=9.0Hz),
7.37(1H,dd,J=9.0,4.4Hz), 8.84(1H,d,J=4.4Hz).

[0357]
2) 3-Methoxypyridazine-l-oxide

To a solution of 3-methoxypyridazine (16.2 g) in

dichloromethane (300 mL), at room temperature, m-
chlorobenzoyl peroxide (44.0 g) was added, and the mixture
was stirred for 16 hours. A solution of sodium
hydrogencarbonate (9.27 g) in water (100 mL) was added to the

reaction mixture, followed by stirring for 15 minutes. The

154



saturated aqueous sodium hydrogencarbonate, and the mixture was
extracted with chloroform. The organic layer was washed with water and
then dried over sodium sulfate anhydrate. After a filtration step, the solvent
was evaporated under reduced pressure, and the residue was purified
through silica gel column chromatography (hexane - ethyl acetate), to
therebygive Grayana-3-metheypyridazinelas a-selichpeediict a8 44 gy 7250)
0360] 155 1H-NMR(400MHz,CDC13)5:4.24(3H,s), 7.09(1H,d,J=9.0Hz),
7681 Hd 29 0H 2] 70 3B 2T ) - ARty B-AietheXpyridazinge organic

6-Cyano-3-methoxypyridazine (5.61 s dissolved in a_mixjure of diethyl
A0 L) B benane o U Rar commrd R Croc g
methylmagresivatidide £0.84M digthybether agelutien 46Q k) wasadded
dropwise thereto, and the resultant mixture was stirred for 1 hour at the same
térapefatiafe. ACOCh e keadibremixtufs Wasvasidifieerwith ~INaguso s 2
hydrochloric acid to pH 4 for paytitioning the mixture. The aqueous layer was
gé)c;Lel \%ﬂ/e%rkoa kali (6&!59)%wﬁh %gtﬁ})ated agueous sodium hydrogencarbonate,
angdothegmixture was extracted with dichloromethane. Subsequently, the
agueous layer was extracted with dichloromethane, and the organic layers
wereanmbired] followed By dvashing with satwratéd biing=8nd drying over

sqdiym syifate gonydrate. Afer & filiation step. the golvent was evaporated

[0359]

3) 6-Cyano-3-methoxypyridazine

3-Methoxypyridazine-1l-oxide (9.89 g) and

dimethylsulfuric acid (9.45 mL) were mixed together and then
stirred for 1 hour at 80°C, followed by cooling in air.
Dioxane (100 mL) was added to the reaction mixture, and at
0°C, a solution of potassium cyanide (8.77 g) in water (30
mL) was added thereto, followed by stirring for 4.5 hours at
room temperature. The reaction mixture was added to
saturated aqueous sodium hydrogencarbonate, and the mixture
was extracted with chloroform. The organic layer was washed
with water and then dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica
gel column chromatography (hexane - ethyl acetate), to
thereby give 6-cyano-3-methoxypyridazine as a solid product
(8.74 g, 72%).

[0360]
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reduced pressure, and the residue was purified through silica gel column
chromatography (ethyl acetate - hexane), to thereby give
3-acetyl-6-methoxypyridazine as a solid product (3.82 g, 61%). [0362]
1H-NMR(400MHz,CDC13)5:2.82(3H,s), 4.23(3H,s), 7.06(1H,d,J=9.3Hz),
8.04(1H,d,J=9.3Hz). FAB-MS m/z:153(M+H)'. [0363] 156 5)
4:(6-Methoxy:d:pyridazing)-2,.4-dioxoputanoiceacid methyk ester.) |,
3-Acetyl-6-methoxypyridazine (3.82 g) was dissolved in tetrahydrofuran (100
mL)6 Sidl/&t-78¢; Yithilm bis(trimethylsilyl)amide (1.OM tetrahydrofuran
soluti 7 mL) was added to the solution, followed by stirring for 1 hour. At
-78C, dimethyl oxalate (5.9 g) in tetrahydrofuran (20 mL) was added to the

regctommixtyure, follewed:hy stirdag fee2 hours at 0C. The reaction mixture
was partitioned between water and diethyl ether, and the aqueous layer was

acidified®WitherQ aguedusHyth sERRiciadd t6 pH 49 andahe ‘sardcted with 2
chloroform. The. a ous layer w xtracted with chlorofor nd the
e B e R e omde

organic layers were mbme%lffo owe
drying ; Quersodiumsulfate aphydrate sAfter afiltration stepnthe: seventwas. -

evaporated under reduced pressure, to thereby give
45(@Limethoxy-80pyridaziny)-204ieioxbinuaneie ddidraiethyleesteras a solid
p?%?ﬁ%égégsgiggzbé was stirred for 1 hour at the same
temperature. At 0°C, the reaction mixture was acidified with
IN aqueous hydrochloric acid to pH 4 for partitioning the
mixture. The aqueous layer was made weak alkali (pH 9) with
saturated aqueous sodium hydrogencarbonate, and the mixture
was extracted with dichloromethane. Subsequently, the
aqueous layer was extracted with dichloromethane, and the
organic layers were combined, followed by washing with
saturated brine and drying over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica
gel column chromatography (ethyl acetate - hexane), to
thereby give 3-acetyl-6-methoxypyridazine as a solid product
(3.82 g, 61%).
[0362]

'H-NMR (400MHz,CDC15)8:2.82 (3H,s), 4.23(3H,s),
7.06(1H,d,J=9.3Hz), 8.04(1H,d,J=9.3Hz).

FAB-MS m/z:153 (M+H)".

[0363]
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[0364] 1H-NMR(400MHz,CDC13)5:3.93(3H,s), 4.26(3H,s),
7.12(1H,d,J=9.3Hz), 7.86(1H,s), 8.15(1H,d,J=9.3Hz). ESI-MS
m/z:239(M+H)'. [0365] 6)
5-(6-Methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
methyl ester To a solution of 4-(6-methoxypyridazin-3-yl)-2,4- dioxobutanoic
asid methyhesian(5:38-g) in methangl (150 Ml okobat saomdemperatidre, v 1
3-hydrazinopyridine (2.82 g) obtained in Referential Example 1 was added,
afd@tAé mixture was refluxed for 45 minutes. Acetic acid (5.2 mL) was added
tother ign m'ix_tlér%eatr}ld t}pe resucgtant mixtH{%%as ;efluxed for_14 hours

ety = r1dazine was dissolved Ih
followed by coofing in air. T e’'feaction mixture was neutralized with 1N

agueeHs godim.hydroxise, and, the, §olvent of the reactign mixture was
evaporated under reduced pressure. The residue was partitioned between
chlovdforiantl ywaidry hhelthécaguedls layer wagerifadcted Wwith ehicrofora.

The organic layers were combined, follo washing with saturated hrine
O S A e A S Ao S the S
was.gvapgrated dundery reduesd pressuree and thegesiduewas puriiedey ran
through silica gel column chromatography (methanol - chloroform), to
therebyLyiveas-(8adethoxy-3pyridezinyl)1-(Bipyricss)- 1 Hegyrazete-By
carboxylic acid methyl ester as a solid [Eroduct (0.348 g, 5.0%). Further, the
sBivent bf the SEcond frHction oMtdined T tHe A66vE BIdHSH Préce&sSas

eyaperated gerdeduegdyater and diethyl ether, and the aqueous

layer was acidified with 1IN aqueous hydrochloric acid to pH 4
and then extracted with chloroform. The agueous layer was
extracted with chloroform, and the organic layers were
combined, followed by washing with saturated brine and drying
over sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, to thereby
give 4-(6-methoxy-3-pyridazinyl)-2,4-dioxobutanoic acid
methyl ester as a solid product (5.38 g, 90%).

[0364]
'H-NMR (400MHz, CDC15)8:3.93(3H,s), 4.26(3H,s),
7.12(1H,d,J=9.3Hz), 7.86(1H,s), 8.15(1H,d,J=9.3Hz).
ESI-MS m/z:239 (M+H)".

[0365]
6) 5-(6-Methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid methyl ester

To a solution of 4-(6-methoxypyridazin-3-yl)-2,4-

dioxobutanoic acid methyl ester (5.38 g) in methanol (150 mL),
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pressure, to thereby give 5-hydroxy-5-(6-methoxy-3-
pyridazinyl)-1-(3-pyridyl)-4,5-dihydro-IH-pyrazole-3- carboxylic acid methyl
ester as an amorphous product (3.11 g, 44%). [0366]
5-(6-Methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole- 3-carboxylic acid
methyl ester: 1H-NMR(400MHz,CDC13)5:3.99(3H,s), 4.13(3H,s),

700 (2666, JeQubdz) 7238 (1H,S),y A 37> 1 4662 im), 12 862158 7H2(dbke) ned in
8.54(1H,d like,J=2.0Hz), 8.63(1H,dd,J=4.9,1.5Hz). FAB-MS m/z:312(M+H)*.

SRy GRS 16-REmBXye3-byfiazitiie d-(39ytidyle mixture was refluxed
4.5- d|h4yéjro 1H-p razo]L@ -3- tclarbox¥I ic qgld memyl ester ESEMS |

m/z: 330(M+I—I|])u 0367] The thus-obtaine ydrvcg%s/ ? 6-met oxy- -

pyddazinyh)- kr(3pyrigyl)=th&- &Ihl&dE%éh‘ttﬁywq{ﬁﬁt@ﬁébﬂé)dlcr@ﬁjﬂdﬂ@ﬁlyfor
ester (2.88 g) was dissolved in dichloromethane (80 mL) . To the solution, at
rédmt eethiperdttre ariethamiee {304 mlk) Ahethahesufermy teRoriex(1u8s

2 el amio O dne 0 1%0) e a0t 0 e

was Stll’l’e was a reactlon f’nIX ure and

the resultant rmixture- wastparitioned hetween chlgrafornandwater. Ahiced
agueous layer was extracted with chloroform, and the organic layers were

comined sfolloWed by svastsing agithp saturateth dxtinecang eryingloverfsodiupnd
Sggagééng¥gﬁﬂ%éAg%%gous layer was extracted with chloroform.
The organic layers were combined, followed by washing with
saturated brine and drying over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica
gel column chromatography (methanol - chloroform), to thereby
give 5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid methyl ester as a solid product (0.348 g,
5.0%). Further, the solvent of the second fraction obtained
in the above elution process was evaporated under reduced
pressure, to thereby give 5-hydroxy-5-(6-methoxy-3-
pyridazinyl)-1-(3-pyridyl) -4,5-dihydro-1H-pyrazole-3-
carboxylic acid methyl ester as an amorphous product (3.11 g,
44%) .
[0366]

- (6-Methoxy-3-pyridazinyl)-1- (3-pyridyl)-1H-pyrazole-
3-carboxylic acid methyl ester:
"H-NMR (400MHz, CDC13)8:3.99(3H,s), 4.13(3H,s),

7.00(1H,d,J=9.1Hz), 7.31(1H,s), 7.37-7.46(2H,m), 7.86-
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filtration step, the solvent was evaporated under reduced pressure, and the
residue was purified through silica gel column chromatography (acetone -
chloroform), to thereby give
5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
methyl ester as a solid product (1.558 g, 57%). [0368] 7) Title Compound
57(6s¥ ethigxy-3- Byricaziny Iy 11 B<py eyl )-dit:- pyrazade 169, 3carbaxyiciacdz) .
methyl ester (0.399 g) was dissolved in a mixture of tetrahydrofuran (5 mL),
niétRatel [vormt)24Md Svater (5 mL) . To the solution, lithium hydroxide

monohydrate. (62 mg) was added, and the mixture was stirred for 1 hour at
el et bk e e e

40C, fol owet y ing In air. mixture was neut h 1IN
aqueousihydrochlorie acid,card the salventiafdhedeactien myixtwenuas
evaporated under reduced pressure. 1N Aqueous hydrochloric acid was
aBaedMs thé zresidudtiiaking the pH condition to 4, and the precipitated solid
w llected through filtration, to thereby give the title compound as a solid
product (0.303 g, 80%). [0369] 1H-NMR(400MHz,DMS0O-d6)5:4.00(3H,s),

7.34(1H10 =118z L L 4 EH, 9)- 2B el I74.84E Bhtz), £ 86-7.91(1H,m),
7.99(1H,d like,J=9.3Hz), 8.60(1H,d,J=2.0Hz), 8.64(1H,d like,J=4.8Hz).
FAB-MS m/2y298(M+R3)' P {O370]L) —4, 5-dihydro-1H-pyrazole-3-
carboxylic acid methyl ester (2.88 g) was dissolved in
dichloromethane (80 mL). To the solution, at room
temperature, triethylamine (3.04 mL), methanesulfonyl
chloride (1.35 mL), and 4-(dimethylamino)pyridine (0.111 qg)
were added, and the mixture was stirred for 2.5 hours.
Methanol was added to the reaction mixture, and the resultant
mixture was partitioned between chloroform and water. The
aqueous layer was extracted with chloroform, and the organic
layers were combined, followed by washing with saturated
brine and drying over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified through silica gel
column chromatography (acetone - chloroform), to thereby give
5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3-

carboxylic acid methyl ester as a solid product (1.558 g,

[0368]
7) Title Compound

5- (6-Methoxy-3-pyridazinyl) -1-(3-pyridyl) -1H-pyrazole-
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[Referential Example 37] 5-(1-Methyl-IH-pyrrol-2-yl)-1-(3-
pyridyl)-1H-pyrazole-3-carboxylic acid [0371] [F43] N N/OO2HN C~ZT N
160 [0372] 1) 5-(I-Methyl-1H-pyrrol-2-yl)-I-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid ethyl ester A solution of
1-(1-methyl-1H-pyrrol-2-yl)-1-ethanone (1.19 mL) in tetrahydrofuran (10 mL)
wasceooled 10 + £86¢ andndithiym kistieimethyisdyl)amide 1 OMsolved in a
tetrahydrofuran solution, 11.0 mL) was added thereto, followed by stirring

fAH30 PiRuRS. It theaiie termperdiurddieta'dieiae (2.05HhL) wird
afded to EE%E?“E“O?OW%%%VG 2N the mixfure was stirred for 2 hours W%%'Ete
the temperature was grai uaIFy returned to room tem erature.eEtﬂanoPé
M9z 3mbydvazinapyddine 09 g ohtaineddn Referentiad &xamplell hand at
1M HCL1 in ethanol (11.0 mL) were added to the reaction mixture, followed

by tefluxTot 1ewsolirs 30 AnAdtes. 1M #HICL ifethanol ¢X1.0mh) was added

to the reaction mixt%e,ﬁpd the resu tar&t mgg[#re was reflgxed fgr ;C3 heours,

e
Uctr ized Wi ueous.. r oric acl a
folfowed y coolingin air. THe reaction solvent was evapor’ate& under

reduced, pressurgcand fhe residue.was patitioned BEIWERY under reduced
pressure. 1N Aqueous hydrochloric acid was added to the
residue making the pH condition to 4, and the precipitated
solid was collected through filtration, to thereby give the
title compound as a solid product (0.303 g, 80%).

[0369]

"H-NMR (400MHz, DMSO-d¢) 8:4.00 (3H,s), 7.34(1H,d,J=7.8Hz),
7.49(1H,s), 7.53(1Hdd,J=4.8,7.8Hz), 7.86-7.91(1H,m),
7.99(1H,d 1like,J=9.3Hz), 8.60(1H,d,J=2.0Hz), 8.64(1H,d
like,J=4.8Hz) .

FAB-MS m/z:298 (M+H) ".

[0370]

[Referential Example 37] 5-(1-Methyl-1H-pyrrol-2-yl)-1-(3-
pyridyl) -1H-pyrazole-3-carboxylic acid

[0371]

[F43]

and

—

- oo H
% 2
N

L,
M
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ethyl acetate and saturated aqueous sodium hydrogencarbonate. The
agueous layer was extracted with ethyl acetate. The organic layers were
combined and then dried over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and the residue
was purified through silica gel column chromatography (ethyl acetate -
hexane),]to thereby give 5-(1-methyl-1H-pyrrol-2-
yl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester as an oily product
(2.08, 20965 -6 [0373)Y TFRNMRIA00M AL CDCEI)B1). 2431 Y J=7o1az) -
3.36( ngﬁi%Aa? ZIal,%,gﬂlZst)t6.08(1H,dd,J:3.7,1.7Hz),

6 1B(1H 4d.J=3.7 2 7H7). 6.7156.72(1H,m), 7.02(1H.s),
7.30(1HaddJ¥8:3,4:6H2), 7-6G4-1B LLH M) -§H6(1H 00§74 91 L EHBnone
8.58(1H,d,J=2.7Hz). ESI-MS m/z:297(M+H)". [0374] 2) Title Compound
S5{L-Methy Hipyrrel- 2y 84S wyridy|) ¢ 1P -pyrazots 3eatisokylie acid@ €thyknd
ester (2.08 g) was dissolved in. ethanol (21 mL d, at room temperature,
e B TR e D B wis s B A e ere Pllowed
by o stirringnfor #1houks: Theareactigadnixtre-was pastitioned betwaen iNng
aqueous hydrochloric acid (21.0 mL) and ethyl acetate. The aqueous layer
wasrextfactedulits ethfitadetates aMhetorganiclayers were idormbinedlate
th(ezn. 8EiegL())ver maggn&eséurgosulfk?te anhgdr.ate. After a filtratiog stt%p, the

was the reaction mixture, an e mixture

was stirred for 2 hours, while the temperature was gradually
returned to room temperature. Ethanol (50 mL), 3-
hydrazinopyridine (1.09 g) obtained in Referential Example 1,
and 1M HCl in ethanol (11.0 mL) were added to the reaction
mixture, followed by reflux for 16 hours 30 minutes. 1M HCI
in ethanol (11.0 mL) was added to the reaction mixture, and
the resultant mixture was refluxed for 3 hours, followed by
cooling in air. The reaction solvent was evaporated under
reduced pressure, and the residue was partitioned between
ethyl acetate and saturated aqueous sodium hydrogencarbonate.
The aqueous layer was extracted with ethyl acetate. The
organic layers were combined and then dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified through silica gel column chromatography (ethyl
acetate - hexane), to thereby give 5-(l-methyl-1H-pyrrol-2-
yl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid ethyl ester

as an oily product (2.08 g, 70%).
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solvent was evaporated under reduced pressure, and diethyl ether and
hexane were added to the residue. The formed solid was collected through
filtration, to thereby give the titte compound as a solid product (1.63 g, 86%).
[0375] 1H-NMR(400MHz,DMS0O-d6)5:3.45(3H,s), 5.90(1H,dd,J=3.7,1.7Hz),
6.02(1H,dd,J=3.7,2.7Hz), 6.91-6.92(1H,m), 7.09(1H,s),
7.503+8dd,J=8.3,4.9Hz), 7.75-7.78(1H,m), 8.47(1H,d,J=2.4HZ),
8.59(1H,dd,J=4.6,1.5Hz). 162 ESI-MS m/z:269(M+H)*. [0376] [Referential
Exartipr (38L5H 2-MBthyh BRI lpyAdI3sy).I=7 . 1Hz) ,  3.36 (3H,s),

(pyridin-3:yl)-1H-pyrazale-3-carboxyli id [0377] [F44] -NN/CO2H NN
[813;78 rE1 S%('ljz-}g/lﬁiéaﬁ?-lﬁp%ﬁgé-é?y '-%ﬁa@ﬁéih%-?,-zyl)%lill%l)-r’)yrazole 3-carboxylic
acidi ethyl ester d3nder, caaling at 78G ithium bis@nmethysilyl}amide (1.0M
tetrahydrofuran solution, 11.1 mL) was added dropwise to a solution of
3lacetyil Bniédnylpyrrotet (228)mLY P 4ettahydrofufdn (10 mL), followed by

sirring for 3pminytes, Diethyl oxplatp (7,06 M), wag gdded dropwise to the

reactio

ESI-MS m/z:297 (M+H)".

[0374]

2) Title Compound
5-(1-Methyl-1H-pyrrol-2-y1l)-1-(3-pyridyl)-1H-pyrazole-

3-carboxylic acid ethyl ester (2.08 g) was dissolved in

ethanol (21 mL), and, at room temperature, 1N aqueous sodium

hydroxide (21.0 mL) was added to the solution, followed by

stirring for 4 hours. The reaction mixture was partitioned

between 1N aqueous hydrochloric acid (21.0 mL) and ethyl

acetate. The aqueous layer was extracted with ethyl acetate.

The organic layers were combined and then dried over

magnesium sulfate anhydrate. After a filtration step, the

solvent was evaporated under reduced pressure, and diethyl

ether and hexane were added to the residue. The formed solid

was collected through filtration, to thereby give the title

compound as a solid product (1.63 g, 86%).

[0375]

'H-NMR (400MHz, DMSO-dg) 8:3.45 (3H,s), 5.90(1H,dd,J=3.7,1.7Hz),

6.02(1H,dd,J=3.7,2.7Hz), 6.91-6.92(1H,m), 7.09(1lH,s),

7.50(1H,dd,J=8.3,4.9Hz), 7.75-7.78(1H,m), 8.47(1H,d,J=2.4Hz),

8.59(1H,dd,J=4.6,1.5Hz) .
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mixture, and the temperature was elevated to room temperature, followed by
stirring for 1 hour at room temperature. 3- Hydrazinopyridine (1.30 g)
obtained in Referential Example 1, acetic acid (635 L), and ethanol (50 mL)
were added to the reaction mixture, and the resultant mixture was refluxed
for 16 hours. Subsequently, 3-hydrazinopyridine (650 mg) was added to the
reactiommixtuee,dollmwed by reflux for 3 hours. Concentrated hydrochloric
acid (0.60 mL) was added to the 163 reaction mixture, and the resultant
miktité&bas refluxed for 24 hours, followed by cooling in air. The reaction
solyent was evaporated.under.redu ressure, and saturated aqueous
S R o S o i i bt oo
mipwere added 19 the residuedor paritioning ythecmbduee. Subsequently, the
agueous layer was extracted twice with ethyl acetate, and the organic layers
welrecohbined, followed by drying over sodium sulfate anhydrate. After a
fiItrﬁ'QDl jtep, the solvent was evaporated under reduced pressure, and the
residue was purified through silica gel column chromatography
(dichloromethane-ethyl acetate), to thereby give
[-1H-pyrrol-3-yl)-1-(pyridin-3-yl)-1H- pyrazole-3-carboxylic acid

as a solid product (747 mg, 25%). [0379]
z,CDE13)5:1.42(3H,t,J=7.2Hz), 3.59(3H,s),

Hz), 5.88(1H,dd,J=2.7,2.0Hz), 6.43(1H,t,J=2.0Hz),

4.44(
6.52({H.1)=2.7Hz), 6.92(1H,s), 7.39(1H,dd,J=8.2,4.8H2),
7.85(1ddd,J=8.2,2.4,1.7Hz),

[0378]

1) 5-(1-Methyl-1H-pyrrol-3-yl)-1-(pyridin-3-yl)-1H-pyrazole-
3-carboxylic acid ethyl ester

Under cooling at -78°C, lithium bis(trimethylsilyl)amide
(1.0M tetrahydrofuran solution, 11.1 mL) was added dropwise
to a solution of 3-acetyl-l-methylpyrrole (1.20 mL) in
tetrahydrofuran (10 mL), followed by stirring for 30 minutes.
Diethyl oxalate (2.06 mL) was added dropwise to the reaction
mixture, and the temperature was elevated to room temperature,
followed by stirring for 1 hour at room temperature. 3-
Hydrazinopyridine (1.30 g) obtained in Referential Example 1,
acetic acid (635 pL), and ethanol (50 mL) were added to the
reaction mixture, and the resultant mixture was refluxed for
16 hours. Subsequently, 3-hydrazinopyridine (650 mg) was
added to the reaction mixture, followed by reflux for 3 hours.

Concentrated hydrochloric acid (0.60 mL) was added to the
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8.65(1H,dd,J=4.8,1.7Hz), 8.72(1H,d,J=2.4HZz). EI-MS m/z:296(M"). [0380] 2)
Title Compound The above 5-(I-methyl-1H-pyrrol-3-yl)-1-(pyridin-3-yl)-
1H-pyrazole-3-carboxylic acid ethyl ester (630 mg) was suspended in
tetrahydrofuran (10 mL), and, at room temperature, 1M aqueous sodium
hydroxide (2.8 mL) was added 164 to the suspension, followed by stirring for
2:howrsi Subsequently, A agueous sodtamthydrexices(Twad ) meas addedfor
thereto, and the mixture was stirred for 19 hours. The reaction mixture was
p%ﬁh&ﬁﬁ%ﬁbe@ﬂ%&?ﬁ%ﬁepén&%m%hyﬁeﬁﬁeﬁ%ﬁnﬂh@Hﬁxﬂﬂéﬁé%@ﬂjﬁ%éNent
added o he aqueus laver., followed By extraction.yith chiqrofarm, THE, o
orgamc‘fayer was dried over magnesﬁm sul?ate'anahydrate After a filtration
step; the selveriqvas evyapatated undertesdyced +presssive o) theselby giie, 1
the title compound (332 mg, 58%). [0381]
1P-FRIMF2€4O@I\Q912HI§M8@W6)§@5@(3H syhs. 7a¢Hcs)e 6f@9f(21P+aﬁi9itioning
(1Hig'7570_ 790% m), GZgiis 8.6 1287]}1b)
tJ’Bég(l\/l )@Frlg)éfse? ]t}_l'gxan%b e %i eth%%% oxoplp(grazée
hYQﬂﬂgﬂQﬂQ%IgﬁﬁghI%@ata@e, and the organic layers were

combined, followed by drying over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica
gel column chromatography (dichloromethane-ethyl acetate), to
thereby give 5-(l-methyl-1H-pyrrol-3-yl)-1-(pyridin-3-yl)-1H-

pyrazole-3-carboxylic acid ethyl ester as a solid product

o\

(747 mg, 25%).

[0379]
'H-NMR (400MHz,CDC15)8:1.42 (3H,t,J=7.2Hz), 3.59(3H,s),
4.44(2H,q9,Jd=7.2Hz), 5.88(1H,dd,J=2.7,2.0Hz),
6.43(1H,t,J=2.0Hz), 6.52(1H,t,J=2.7Hz), 6.92(1lH,s),
7.39(1H,dd,J=8.2,4.8Hz), 7.85(1lH,ddd,J=8.2,2.4,1.7Hz),
8.65(1H,dd,J=4.8,1.7Hz), 8.72(1H,d,J=2.4Hz).
EI-MS m/z:296 (M) .

[0380]
2) Title Compound
The above 5-(l-methyl-1H-pyrrol-3-yl)-1-(pyridin-3-yl)-

lH-pyrazole-3-carboxylic acid ethyl ester (630 mg) was
suspended in tetrahydrofuran (10 mL), and, at room

temperature, 1M aqueous sodium hydroxide (2.8 mL) was added
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/- HCHN N 0 [0383] 1) 4-Benzylpiperazine-2,6-dione At room
temperature, ammonium formate (4.5 g) was added to a solution of
N-benzyliminodiacetic acid (5.25 g) in N,N- dimethylformamide (75 mL), and
the mixture was refluxed for 22 hours, followed by cooling in air. Water,
saturated 165 aqueous sodium hydrogencarbonate, and ethyl acetate were
addedre tbaegpaatian mixiiye fowpartiioning the mixtise, antbthesaqueous
layer was extracted with ethyl acetate. The organic layers were combined,

wHSPEROWRR Shturatéd BineC nd afédmver SoefidmcsulfatBlan Hyifad Agter

afﬂtrati n steg t ehsolven was evaporated undgr req c%d ressurﬁlto
it G bt daloes o s il et YW

[Q384]+ 1BEhNMR(A00MKRZCDEA3)5:3: 38 S} 168 (2159 7 253 7 BHBHym),
8.26(1H,br). ESI-MS m/z:205(M+H)'. [0385] 2) Piperazine-2,6-dione
hy&Fschlorde! Thecalseve atienAlpiperazineZietivfe (ASIgyariss laver,

JRSPlioe MPHANe 20N N0 WRIEL (o0 ). 2t 198 ¢
tonapbraire. Y OM HCT etRandl (32 f S T09% pallBEhLhcearbon (/35 g
were agdeditostherseldtjensfollowechBte anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, to thereby give the title compound (332 mg, 58%).
[0381]
'"H-NMR (400MHz, DMSO-dg) 8:3.54 (3H,s), 5.74(1H,s), 6.69(2H,m),
6.86(1H,s), 7.57(lH,m), 7.90(l1H,m), 8.62(1H,s), 8.68(1lH,s),
12.87 (1H, br) .
EI-MS m/z:269 (M) .
[Referential Example 39] 1-Methyl-2, 6-dioxopiperazine
hydrochloride
[0382]
[F45]
/—/<0 - HC
HN N—
\_{%
[0383]
1) 4-Benzylpiperazine-2,6-dione
At room temperature, ammonium formate (4.5 g) was added
to a solution of N-benzyliminodiacetic acid (5.25 g) in N,N-

dimethylformamide (75 mL), and the mixture was refluxed for

22 hours, followed by cooling in air. Water, saturated
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stirring for 20 hours in a hydrogen atmosphere. After a filtration step, the
solvent was evaporated under reduced pressure, and toluene was added to
the residue. The solvent was evaporated under reduced pressure, to thereby
give piperazine-2,6-dione hydrochloride as a solid product (1.85 g, 51%).
[0386] 1H-NMR(400MHz,DMSO0-d6)5:3.93(4H,s), 10.46(2H,br), 11.77(1H,s).

[G38:4cL66 3p4-tert-Bytdxygarhemypipetazinerd 6edipne Ehe-abovewere
piperazine-2,6-dione hydrochloride (1.58 g) was suspended in

tEFRRHBfUraRS 159RE T LPRtFERGT (IS MEY, BRdN N-eihethyHePnTahfiee 30

ml_r) a g at room temperature triethylamine, (3.21 mL ang di-te t-l%:Jtyl h
d?‘ca?bgn%tea&?ﬁfué) wefe added t ér]?é‘t%‘f%& owe kf)yes%twng tor 17 Pours. ™

Thegegaction splventiwas evapphated underedugedipressure; taad pates,
1M aqueous hydrochloric acid, and ethyl acetate were added to the residue
famsarditioAmM PR residlieT e dquico s e r Wk extraeted withidthyption
ag%tate, c?'Ed the _or atn!% (Iaag/eers Wereagcoer’gbinecciié Eollov(\jlled b&washin with

1 :
saturated briné anc rying over sbdium sulfate anh§8ra 6 After s fitration ©

staps tBe polvent was exaporated undete reducead: prasssise oto thereby g ct
4-tert- butoxycarbonylpiperazine-2,6-dione as a solid product (1.75 g, 78%).
[0388]3161-NR#AR(400MHZz,CDC 13)5:1.48(9H,s), 4.30(2H,s), 8.14(1H,br).

[0384]
'H-NMR (400MHz, CDC13)8:3.38 (4H,s), 3.68(2H,s), 7.25-7.39(5H,m),
8.26 (1H,br) .

ESI-MS m/z:205 (M+H)".
[0385]

2) Piperazine-2,6-dione hydrochloride

The above 4-benzylpiperazine-2,6-dione (4.53 g) was
dissolved in methanol (120 mL) and water (50 mL), and, at
room temperature, 1.0M HCl-ethanol (22 mL) and 10% palladium-
carbon (1.45 g) were added to the solution, followed by
stirring for 20 hours in a hydrogen atmosphere. After a
filtration step, the solvent was evaporated under reduced
pressure, and toluene was added to the residue. The solvent
was evaporated under reduced pressure, to thereby give

piperazine-2, 6-dione hydrochloride as a solid product (1.85 g,

[0386]
'H-NMR (400MHz, DMSO-d¢) 8:3.93 (4H,s), 10.46(2H,br), 11.77(1H,s).

[0387]
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[0389] 4) 4-tert-Butoxycarbonyl-I-methylpiperazine-2,6-dione The above
4-tert-butoxycarbonylpiperazine-2,6-dione (0.438 g) is dissolved in
N,N-dimethylformamide (10 mL), and, at 0C, 60% sodium hydride (0.100 g)
and methyl iodide (0.190 mL) were added to the solution, followed by stirring
for 1 hour at room temperature. The reaction mixture was partitioned
bejween staterand:gtbyl-acetale, iard the agueods dayeewas extracted with
ethyl acetate. The organic layers 167 were combined, washed with saturated
brine, aRB@UritPveP $BEIAT Siffate anfyargel After afiftatien stép, thed)

solvent was.gvaporated Lnder, tedueed pressiue, and e Jesidye was o)
purlﬁea tﬁpoug r’x e}, to

silica ge? column chromatography (chloroform - aceton

thereby give d-tert outexycarbeaylt2anethy)pipemgzine-2;6dionems-an oilye,
product (0.144 g, 31%). 1H-NMR(400MHz,CDC13)5:1.47(9H,s), 3.18(3H,s),
At34(@H8). 2[039D] 5 Title Compodnd THecabopetyl dicarbonate (2.51

4-tert-butoxycarbonyl-lI-methylpiperazine-2,6- dione (0.14 issolved
e e AL A BT BSeey
addedtedhe i selutions followed; by stiping 2 houks at LoRIMe tePPEratUte.,
Diethyl ether was added to the reaction mixture, and the precipitated solid

wasScalkeletad thidughulilrationy do eherebyigiveahe titkncbrapbuhd axsea sofd
p¥g¥gjég§é%wg ’gﬁzwiesidue for partitioning the residue. The
aqueous layer was extracted with ethyl acetate, and the
organic layers were combined, followed by washing with
saturated brine and drying over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under

reduced pressure, to thereby give 4-tert-

butoxycarbonylpiperazine-2,6-dione as a solid product (1.75 g,

[0388]
'H-NMR (400MHz,CDC13)8:1.48 (9H,s), 4.30(2H,s), 8.14(1H,br).
[0389]
4) 4-tert-Butoxycarbonyl-l-methylpiperazine-2, 6-dione
The above 4-tert-butoxycarbonylpiperazine-2,6-dione

(0.438 g) is dissolved in N,N-dimethylformamide (10 mL), and,
at 0°C, 60% sodium hydride (0.100 g) and methyl iodide (0.190
mL) were added to the solution, followed by stirring for 1
hour at room temperature. The reaction mixture was
partitioned between water and ethyl acetate, and the aqueous

layer was extracted with ethyl acetate. The organic layers
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1H-NMR(400MHz,DMSO0O-d6)5:3.02(3H,s), 4.05(4H,s), 10.00(2H,br). [0391]
[Referential Example 40] 1-Ethyl-2-oxopiperazine hydrochloride [0392] [F46]
0 HC H NN 168 [0393] 1) 3-Oxopiperazine-1-carboxylic acid tert-butyl ester
Piperazin-2-one (5.07 g) was dissolved in tetrahydrofuran (50 mL) and
methanol (50 mL), and, at room temperature, triethylamine (7.76 mL) and
di-tere-btitybdicathonatend®. 174 g werewaddediteothensoluting, flloswwed by r
stirring for 4 hours. The reaction solvent was evaporated under reduced

pFESELHB, aHd diéhyrefhetipas added-frtie Féditet The pretiitated solid

was.collected through filtration, tq thereby give 3-oxopiperazine-1-carboxylic
acid {ertbulyl ester 28 & ol product (6.9 g, 9956). [0ded) T+
112“[5&%3(54@@\4Wu@%@ﬂ@ﬁibé@@@ﬂi&é&ﬁ%ﬂ,Wdi&%(%ﬁrﬁfﬁatography
3.81(2H,br), 8.03(1H,br). ESI-MS m/z:201(M+H)'. [0395] 2)
A{EthRBodReBIperafiféralbokylictacid 1ei-slityPedtet <The above

3§¥%§¥§%§¥@$ﬁ§i9%¢§ggﬂgf§¥£g¥ggygg—2,6—dione as an oily
product (0.144 g, 31%).

'H-NMR (400MHz,CDC15)8:1.47 (9H,s), 3.18(3H,s), 4.34(4H,s).

[0390]

5) Title Compound

The above 4-tert-butoxycarbonyl-l-methylpiperazine-2, 6-

dione (0.144 g) was dissolved in dichloromethane (5.0 mL),
and, at 0°C, 4M HCl-dioxane (2.5 mL) was added to the
solution, followed by stirring for 2 hours at room
temperature. Diethyl ether was added to the reaction mixture,
and the precipitated solid was collected through filtration,
to thereby give the title compound as a solid product (53.4
mg, 51%).

'"H-NMR (400MHz, DMSO-dg) 8:3.02 (3H,s), 4.05(4H,s), 10.00(2H,br).

[0391]

[Referential Example 40] 1-Ethyl-2-oxopiperazine
hydrochloride

[0392]

[F46]

0
X - e

HN N—“\
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ester (9.36 g) was dissolved in N,N-dimethylformamide (105 mL), and, at OC,
sodium hydride (1.361 g) was added to the solution, followed by stirring for
25 minutes. Ethyl iodide (4.48 mL) was added to the reaction mixture, and
the resultant mixture was stirred for 15 hours at 40C, followed by cooling in
air. The reaction mixture was partitioned between water and ethyl acetate,
andothesgqueous layer was extracted with ethyl acetate. The organic layers
were combined, washed with saturated brine, and dried over sodium 169

stifate&rfkydrate 2&fera fitatdir $tep: the sbiverft wra® evapdtatetf under
reducedPQressure a@q th% re(%qu was V%usrifgad thé%%g sil}]ca gel column

chromato rgﬁﬁi J(c loroform ' - acetgne), to thelr%%y give

4rethykB-oxapipetazing-t carboxylic asichtert-butyb estar)gs an@jilyfrodush
(8.69 g, 81%). [0396] 1H-NMR(400MHz,CDC13)5:1.15(3H,t,J=7.1Hz),
14619RES); UB B3 (2HUSIER/ AP} B 46(2H G, 0=T. 148, Si64(@H.t; =5 4Hz),

4.06(2 . EI-M /2:228(M"). [0397].3). Titl The ab
23} BSOS 3 Th Commeud The S o

. . e a
tert-bu yl-3-0%apiperazine-i- carboxylic aci

HGL-diaxaner (60 mlyowese treated-p-a mannes sivdlar ta thatemployedda
step 5) of Referential Example 39, to thereby give the title compound as an
oy praduetd(5:88! gp 9496)ure, and diethyl ether was added to the

residue. The precipitated solid was collected through
filtration, to thereby give 3-oxopiperazine-l-carboxylic acid
tert-butyl ester as a solid product (9.36 g, 92%).
[0394]
'H-NMR (400MHz, DMSO-d¢) 8:1.40 (9H,s), 3.15(2H,br), 3.45(2H,br),
3.81(2H,br), 8.03(1H,br).
ESI-MS m/z:201 (M+H)".
[0395]
2) 4-Ethyl-3-oxopiperazine-l-carboxylic acid tert-butyl ester
The above 3-oxopiperazine-l-carboxylic acid tert-butyl

ester (9.36 g) was dissolved in N,N-dimethylformamide (105
mL), and, at 0°C, sodium hydride (1.361 g) was added to the
solution, followed by stirring for 25 minutes. Ethyl iodide
(4.48 mL) was added to the reaction mixture, and the
resultant mixture was stirred for 15 hours at 40°C, followed
by cooling in air. The reaction mixture was partitioned
between water and ethyl acetate, and the aqueous layer was
extracted with ethyl acetate. The organic layers were

combined, washed with saturated brine, and dried over sodium
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[0398] 1H-NMR(400MHz,DMS0-d6)5:1.04(3H,t,J=7.IHz), 3.29-3.39(4H,m),
3.53(2H,t like,J=5.6Hz), 3.63(2H,br), 10.00(2H,br). FAB-MS m/z:129(M+H)'.
[0399] [Referential Example 41] 3-Methoxyazetidine hydrochloride 0400]
[F47] 170 HC HN~>_ OMe [0401] 1) 1-Benzhydryl-3-methoxyazetidine To a
solution of 1-benzhydrylazetidin-3-ol (4.60 g) in N,N-dimethylformamide (80
Ny ak 0€, £0% sodiism hydride ©.852 gy antomethydgodicies(1s43 feln)-werss
added, and the mixture was stirred for 3 hours. The reaction mixture was

PAHRRSHEH BEMEEIF WateraAa SRS CRaR, ateithe Squesus Iay@rwas

extracted with ethyl acetate. The organic layers, were combined, washed with
e o T S AR L
step; dhe oselyent wasrevapoyated; undee reduced-prassuse rand the 1residue
was purified through silica gel column chromatography (hexane - ethyl
agetdre) 1o therebyfgive ri-benziyd 8A-32 methoxyagétidinerasaf toilySprod ugt
(%ﬁ;z)g, 88%). 1H-NMR(400MHz,CDC13)5:2.87-2.95(2H,m), 3.22(3H,s),
3.46-'3.53(2H,m), 4.01-4.08(1H,m), 4.35(1H,s), 7.14-7.31(6H,m),
7.36-743(4H,m).

'H-NMR (400MHz,CDC13)8:1.15(3H,t,J=7.1Hz), 1.46(9H,s),
3.33(2H,t,J=5.4Hz), 3.46(2H,gq,J=7.1Hz), 3.64(2H,t,J=5.4Hz),
4.06(2H,s) .
EI-MS m/z:228 (M) .
[0397]
3) Title Compound
The above tert-butyl 4-ethyl-3-oxopiperazine-1-

carboxylic acid ester (8.69 g) and 4M HCl-dioxane (60 mL)
were treated in a manner similar to that employed in step 5)
of Referential Example 39, to thereby give the title compound
as an oily product (5.88 g, 94%).

[0398]
'H-NMR (400MHz, DMSO-d¢) 8:1.04 (3H, t,J=7.1Hz), 3.29-3.39(4H,m),
3.53(2H,t like,J=5.6Hz), 3.63(2H,br), 10.00(2H,br).
FAB-MS m/z:129 (M+H)".

[0399]

[Referential Example 41] 3-Methoxyazetidine hydrochloride

[0400]

[F47]
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ESI-MS m/z:254(M+H)'. [0402] 2) Title Compound The above
1-benzhydryl-3-methoxyazetidine (4.27 g) was dissolved in methanol (90
mL), and, at room temperature, 1M HCL1 in ethanol (22 mL) and palladium
hydroxide-carbon (20% wet, 2.11 g) were added to the solution, followed by
stirring for 18 hours in a hydrogen atmosphere. The catalyst was 171
remaxed throughjfiltration, and the solvent was evaporated under reduced
pries - Mhe residue was washed with diethyl ether and hexane, and the
organic layer was removed through decantation. The residue was dried

un 535 é? uced pressure, to thereby give the title compound as an
amorphous product (1.82 g, 88%). [0403]

1H-NMB&0OMHEZ,DMS Q46)6:3:4 963H $)n3.69-3.80(2H,m), 4.01-
4.12(2H,m), 4.17-4.27(1H,m), 9.37(2H,br). [0404] [Referential Example 42]
5-(1-MetltyldHsipdidazeR484)-1 - sy eyl A1-pyfazolé-RtarfoxsflicHcid
eth%\] eﬁ%re%gﬂ E:%% 1§e"N 8OC191%I)Et IgtNO 406]60 sodium hydride
(0.852 g) and methyl iodide (1.43 mL) were added, and the
mixture was stirred for 3 hours. The reaction mixture was
partitioned between water and ethyl acetate, and the aqueous
layer was extracted with ethyl acetate. The organic layers
were combined, washed with saturated brine, and dried over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified through silica gel column chromatography
(hexane - ethyl acetate), to thereby give l-benzhydryl-3-
methoxyazetidine as an oily product (4.27 g, 88%).

"H-NMR (400MHz,CDC13)8:2.87-2.95(2H,m), 3.22(3H,s), 3.46-
3.53(2H,m), 4.01-4.08(1H,m), 4.35(1H,s), 7.14-7.31(6H,m),
7.36-7.43(4H, m) .

ESI-MS m/z:254 (M+H)"

[0402]

2) Title Compound

The above l-benzhydryl-3-methoxyazetidine (4.27 g) was

dissolved in methanol (90 mL), and, at room temperature, 1M
HC1l in ethanol (22 mL) and palladium hydroxide-carbon (20%

wet, 2.11 g) were added to the solution, followed by stirring

for 18 hours in a hydrogen atmosphere. The catalyst was
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1) N-Methoxy-N-methyl-I-methyl-1H-imidazole-4-carboxamide
1-Methyl-1H-imidazole-4-carboxylic acid (1.26 g), N,O-
dimethylhydroxylamine hydrochloride (1.17 g), 1- hydroxybenzotriazole (1.84
), triethylamine (2.09 mL), and
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (2.30 g) were
dissadvediincNNdimethyltormamide imieandlthensolulionavap stiredd
overnight at room temperature. The 172 reaction solvent was evaporated
URBER FediFCBIF Bresstifé SanE - etifalfol Vo4s dddedas the Tesiiue! Hhsslibley!
matierwas Jemoved through firalion. and the solvent was eraRoraled.ouqy,
under reduce pressure. The residue’'was purﬁi%d through silica gel column

chearaatography (chieroferm dmethanolr wader; lower pbasepdoghershy-give
N-methoxy-N-methyl-I- methyl-1H-imidazole-4-carboxamide as a solid
pFEUUE 108 g9 642610407 FH- NMR{406MVHz, EDCTISYEF B AS(3Frg)tuct
3'73@5"%){’1138 8(3H,s), 7.45(1H,s), 7.54(1H,s). [0408] 2)

-Fmet

4-(,&éetyl 37I)-1H-imidazole In an argon atmosphere and under cooling at

-78G4 gnethyllithium (0.98M diethyl ether solution, 6.84 mL) was added
dropwise to a solution of the above N-methoxy-N-methyl-
1-Fheilyl{ 1k oHiidazdlect-tarboxahfidé {1:08 gp it tettaRpdifuran (30. Ail),

Aol RiLte S PArtUorde BLtween b Eret Ahichioroform-methancl
(19d20and
[Referential Example 42] 5-(1-Methyl-1H-imidazol-4-yl)-1-
(pyridin-3-yl) -1H-pyrazole-3-carboxylic acid ethyl ester
[0405]

[F48]

[0406]
1) N-Methoxy-N-methyl-l-methyl-1H-imidazole-4-carboxamide
1-Methyl-1H-imidazole-4-carboxylic acid (1.26 g), N,O-
dimethylhydroxylamine hydrochloride (1.17 g), 1-
hydroxybenzotriazole (1.84 g), triethylamine (2.09 mL), and
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(2.30 g) were dissolved in N,N-dimethylformamide (50 mL), and

the solution was stirred overnight at room temperature. The
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the organic layer was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and the residue
was purified through silica gel thin-layer chromatography (chloroform -
methanol - water, lower phase), to thereby give
4-acetyl-I-methyl-1H-imidazole as a solid product (309 mg, 39%). [0409] 173

1H=-AMR AOCOM HzeC D Gl3) 582:56 63H 15333 753, S)e d 1 AHA Hos)s s 6:56€ 1 Hes)d
[04101 3) Title Compound Under cooling at -78C, lithium
bisttrthethyiSiyamige L oMtetraRydisturan sefution. 227 FiEFwiasadded

toa soluéiog of the abfov 4- ce(gyll-l-meyyl-lH-imigazolg (}.41 in
h . th
tetra o)y rofuraﬁo(li%la mL , gr%%he mixiure was stirred tor SaSSm%\){S es. t|<§tclﬂiyl

oxalate (231 wasadded o thee reaction: mixtige pand the mixturewas
stirred for 15 minutes and at room temperature for 3 hours. The reaction

nfixture 2was lpattitiohed Petwieh Wty Btherdmd wWater TMIfdesusl -~

"ydiochloric acid (43 L) was added o the aqusous layer, and the mixyre

Was extrac esw Y% metha Chloromethane solvent mixture.
Thetorganicilayers weaseecambined andithengyried gver sodivpysulfate: . os g,
anhydrate. After a filtration step, the solvent was evaporated under reduced
pkessure, to thereby give a crude product of 4-(1-methyl-IH-
imidoa4zo$-4-yl)-2,4-dioxobutanoic acid ethyl ester (2.16 g, 85%). The ethyl

00 .
ester compound (2.16 g) was suspended in

"H-NMR (400MHz, CDC13)8:3.45 (3H,s), 3.73(3H,s), 3.78(3H,s),
7.45(1H,s), 7.54(1lH,s).

[0408]
2) 4-Acetyl-l-methyl-1H-imidazole

In an argon atmosphere and under cooling at -78°C,

methyllithium (0.98M diethyl ether solution, 6.84 mL) was
added dropwise to a solution of the above N-methoxy-N-methyl-
l-methyl-1H-imidazole-4-carboxamide (1.08 g) in
tetrahydrofuran (30 mL), and the mixture was stirred for 15
minutes and at 0°C for 75 minutes. The reaction mixture was
partitioned between water and chloroform-methanol (10:1), and
the organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under
reduced pressure, and the residue was purified through silica
gel thin-layer chromatography (chloroform - methanol - water,
lower phase), to thereby give 4-acetyl-l-methyl-1H-imidazole
as a solid product (309 mg, 39%).

[0409]
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ethanol (50 mL), and a solution of 3-hydrazinopyridine (1.05 g) obtained in
Referential Example 1 in ethanol (50 mL) was added to the suspension,
followed by reflux for 15 hours and then cooling in air. The reaction mixture
was partitioned between dichloromethane and saturated aqueous sodium
hydrogencarbonate, and the aqueous layer was extracted 3 times with

diehloremethane: anddhersence withi}@%o methanalkl &4 dichlaromethange.
The organic layers were combined and then dried over sodium sulfate
anhydrat8: After a filtration step, the solvent was evaporated under reduced
Pressure, and the residue was purified through silica gel flash column
chromatography (methanol - dichloromethane), to thereby give the title

cempounckas aglighproduct (0.946 g, 33%). [0411]
1H-NMR(400MHz,CDC13)5:1.42(3H,t,J=7.1Hz), 3.65(3H,s),
4.45(2HJqd=7 . td2)l 5168¢H  d/REC.2HA  ZidB(1kis)( t7 40¢tHE)si1yl) amide

7.42(1H,dd, J=8.1,4.9Hz), 7.93(1H,ddd,J=8.1,2.4,1.5H2),
e G B R VSR EREE PRI
[Q4h2]{Referentiah Exanmle 48] A-Msthylengpineriding hydrechlgride ([0443] )
[F49] HCl HN\ _>= [0414]

in tetrahydrofuran (100 mL), and the mixture was stirred for
35 minutes. Diethyl oxalate (2.31 mL) was added to the
reaction mixture, and the mixture was stirred for 15 minutes
and at room temperature for 3 hours. The reaction mixture
was partitioned between diethyl ether and water. 1M Agqueous
hydrochloric acid (13 mL) was added to the aqueous layer, and
the mixture was extracted 5 times with 10% methanol-
dichloromethane solvent mixture. The organic layers were
combined and then dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, to thereby give a crude product of 4-(l-methyl-1H-
imidazol-4-yl)-2,4-dioxobutanoic acid ethyl ester (2.16 g,
85%). The ethyl ester compound (2.16 g) was suspended in
ethanol (50 mL), and a solution of 3-hydrazinopyridine (1.05
g) obtained in Referential Example 1 in ethanol (50 mL) was
added to the suspension, followed by reflux for 15 hours and
then cooling in air. The reaction mixture was partitioned
between dichloromethane and saturated aqueous sodium
hydrogencarbonate, and the aqueous layer was extracted 3

times with dichloromethane and then once with 10% methanol-
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4M HC1-Ethyl acetate (5 mL) was added to 4-methylene-1-

piperidinecarboxylic acid tert-butyl ester (0.230 g) at room temperature, and
the mixture was stirred for 4.5 hours. The reaction solvent was evaporated
under reduced pressure, to thereby give a crude product of the title

compound. [0415] [Referential Example 44] (25)-2,4-Dimethyl-5-o0x0-1- 175
ptperazinecathoxlic .acithierisbutyh estera [R416]4EDO] 0o4OldeN Nnd then
(1S)-1-Methyl-2-(methylamino)-2-oxoethylcarbamic acid tert-butyl ester At
réemagniperatited iridthylahtine 13 )i 1-(8-ter a filtration step,

cimetyiaminapropy):Seivicabedinide hdipshioride 7.66,9) vere agded

a
to a suspension of (2 ert- butoxycarbonyl)amingjpropionic’ acid

granetiydamine chydrechbloride-(2:40 0) i and d-Bydroxybenzetiazate (6.12 g)
in N,N-dimethylformamide (100 mL), followed by stirring for 17.5 hours. The
reActivtRSOIvERPIWAs EVriporated onderrednedd Pressure, BndherR3idE ve

was partitioned between ethyl acetate and satyrated eous sodium
oGNS LT S otS Iager haLLstated birak wit, dihy
acetate: The organic layers were combined and then dried over sodium
sulfate anhydrate. After a filtration step, the solvent was

'"H-NMR (400MHz,CDC13)8:1.42 (3H,t,J=7.1Hz), 3.65(3H,s),

4.45(2H,q,J=7.1Hz), 6.68(1H,d,J=1.2Hz), 7.15(1H,s),
7.40(1H,s), 7.42(1H,dd,J=8.1,4.9Hz),
7.93(1H,ddd,J=8.1,2.4,1.5Hz), 8.65(1H,dd,J=4.9,1.5Hz),
8.68(1H,d,J=2.4Hz) .
ESI-MS m/z:298 (M+H) ".
[0412]
[Referential Example 43] 4-Methylenepiperidine hydrochloride
[0413]

[F49]

+ HCI
WO

[0414]
4M HCl-Ethyl acetate (5 mL) was added to 4-methylene-1-
piperidinecarboxylic acid tert-butyl ester (0.230 g) at room
temperature, and the mixture was stirred for 4.5 hours. The
reaction solvent was evaporated under reduced pressure, to
thereby give a crude product of the title compound.
[0415]

[Referential Example 44] (2S5)-2,4-Dimethyl-5-oxo-1-
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evaporated under reduced pressure, to thereby give (1S)-1-
methyl-2-(methylamino)-2-oxoethylcarbamic acid tert-butyl ester as a solid
product (4.33 g, quantitative amount). [0417]
1H-NMR(400MHz,CDC13)5:1.36(3H,d,J=7.1Hz), 1.45(9H,s),
2.82(3H,d,J=4.9Hz), 4.09-4.18(1H,m), 4.99(1H,brs), 176 6.18(1H,brs).

ESI M e/ znQ3(M-BogiH) ~a 04 18 2) Title- Conapauid The above
(1S)-1-methyl-2-(methylamino)-2- oxoethylcarbamic acid tert-butyl ester (4.33
g) Wt dissolved in tetrahydrofuran (140 mL), and, at room temperature,
bor?gggigwthylsulﬁde complex (5.69 mL) was added to the solution,

followed by stirring for 21.5 hours. 3M Aqueous hydrochloric acid (20 mL)
was added to the reaction mixture, and tetrahydrofuran (200 mL), water (50
mL), and potagsium hydroxide (8.00 g) were added to the mixture. The
resulfant mixtdre Wwas refluxed for 4.5 days, followed by cooling in air. The
orgarjic $olverk of the reaction mixture was evaporated under reduced
pressure, and the Yesultant aqueous solution was extracted 3 times with
dichloromethane. The organic layers were combined and then dried over
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
uhder t&duced!préssurd; tonthereby giveoa crudaopidduct ofbamic acid
(1S)-1-meth I-Z-gmethylamino)ethylcarbamic acid tert-butyl ester (3.00 g,
7598 a8 Ah oilyprodtict. Under

At room temperature, triethylamine (11.1 mL) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (7.66
g) were added to a suspension of (2S)-2-[(tert-
butoxycarbonyl)amino]propionic acid (3.78 g), methylamine
hydrochloride (2.70 g), and l-hydroxybenzotriazole (6.12 qg)
in N,N-dimethylformamide (100 mL), followed by stirring for
17.5 hours. The reaction solvent was evaporated under
reduced pressure, and the residue was partitioned between
ethyl acetate and saturated aqueous sodium hydrogencarbonate.
The aqueous layer was extracted twice with ethyl acetate.
The organic layers were combined and then dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, to thereby give (1S)-1-
methyl-2- (methylamino)-2-oxoethylcarbamic acid tert-butyl
ester as a solid product (4.33 g, quantitative amount).

[0417]
'H-NMR (400MHz, CDC13)8:1.36 (3H,d, J=7.1Hz), 1.45(9H,s),

2.82(3H,d,J=4.9Hz), 4.09-4.18(1H,m), 4.99(1H,brs),
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cooling at 0C, 1M aqueous sodium hydrogencarbonate (47.8 mL) and
chloroacetyl chloride (1.90 mL) were added to a solution of the carbamic
acid tert-butyl ester compound (3.00 g) in ethyl acetate (50 mL), and the
mixture was stirred for 1.5 days at room temperature. The reaction mixture
was partitioned between water and ethyl acetate, and the aqueous 177 layer
waslextiagtedayith ethyl acetate. The organic layers were combined and
then dried over sodium sulfate anhydrate. After a filtration step, the solvent
V\Fa%le%?ﬁdréfé@ dtiePaetiited pressure, and the residue was purified
thr |I|ca gel flash column chromatography (ethyl acetate - n-hexane),
here y give a crude product of (1S)-2-[(2-
claI)or@@%@tgl)ﬁ@e@i@yﬁmﬁino]-l-methylethylcarbamic acid tert- butyl ester (2.29
g, 54%) as a solid product. The methylethylcarbamic acid tert-butyl ester
compoubitR(2P9e WS didsaleéd i NN (EimtéthyBimantide (50 mL), and,

under in tOC cesium carbonate (4.23 Wa ‘(Ijjh d o the SO Iutlo
fociff)weg1 Oyl/ S |rr|ng *or 35" a;?s akitrrc}))or}%w mper%a ure ?éa@flon s&l\slaﬁ ved

was evaparaied-yrdek Teducedipressures and-theesidugwasparitiongdran-
between ethyl acetate and saturated aqueous sodium hydrogencarbonate.
Tﬁ@mﬁéd@llh@é@wa@@méaeﬁ&mﬁﬁ ethy| acetatedJde torgahie lagerswere

ned dthen dried ov rsoogl r% ulfate an drate After?tflltratl cr]l
U oric

step, ]It solvé’nt%a% ‘evaporate Fedited presstie” an

was; puiiigd.through siligagel flashrolumnchromatography, (ethyl acetate -
n-hexane), to thereby give the title
tetrahydrofuran (200 mL), water (50 mL), and potassium
hydroxide (8.00 g) were added to the mixture. The resultant
mixture was refluxed for 4.5 days, followed by cooling in air.
The organic solvent of the reaction mixture was evaporated
under reduced pressure, and the resultant aqueous solution
was extracted 3 times with dichloromethane. The organic
layers were combined and then dried over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, to thereby give a crude
product of (1S)-1-methyl-2-(methylamino)ethylcarbamic acid
tert-butyl ester (3.00 g, 79%) as an oily product. Under
cooling at 0°C, 1M aqueous sodium hydrogencarbonate (47.8 mL)
and chloroacetyl chloride (1.90 mL) were added to a solution
of the carbamic acid tert-butyl ester compound (3.00 g) in
ethyl acetate (50 mL), and the mixture was stirred for 1.5
days at room temperature. The reaction mixture was

partitioned between water and ethyl acetate, and the aqueous
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compound as an oily product (1.66 g, 84%). [0419]
1H-NMR(400MHz,CDC13)5:1.24(3H,d,J=6.8Hz), 1.47(9H,s),
2.98(1H,dd,J=12.5,1.7Hz), 3.01(3H,s), 3.68(1H,dd,J=12.5,4.5Hz),
3.78(1H,d,J=18.3Hz), 4.28(1H,d,J=18.3Hz), 4.43-4.49(1H,m). 178 ESI-MS
m/z:173(M-tBu+H)*. [0420] [Referential Example 45] 1-(3-Pyridyl)-5-{5-[2-

(trismethylsilyl) ethynyl +2-pyridyh- Hipyrazeles3rearboxylic acichethyl esierrs
[0421] [F51] N \ N’ CO2Et N N 0422] .
1W(%rpyﬁ8§7|1?@@trﬁ%réﬁ@hﬁﬁé%fméxﬁ?dlum sulfate anhydrate.

px@%g% P}/ﬁzol 3 carbtox lic Cld et eeés%erw 185 892 %dun der
Met step f Referential IExamp 8- was "dissolved in

I\h:éld@m&ihpshf@rsmam%de 10 minkand triethylamines (2.65Ad9, aneoalPoM 1ica
temperature, trimethylsilyl acetylene (0.630 mL) was added to the solution,

folfowed By stiprrg Tor A5 mimites: B iptenyiphosphinsfaladingane) -

dichl rlde 8.7 mg) was ad ed to the reactjon mixture, and the resultant
mlﬁlxtl%re we%s%gtl eg%or 1q§aa ys at & %C% SR

chloroacetyl) (methyl)amino]-1-methylethylcarbamic acid tert-
butyl ester (2.29 g, 54%) as a solid product. The
methylethylcarbamic acid tert-butyl ester compound (2.29 qg)
was dissolved in N,N-dimethylformamide (50 mL), and, under
cooling at 0°C, cesium carbonate (4.23 g) was added to the
solution, followed by stirring for 3.5 days at room
temperature. The reaction solvent was evaporated under
reduced pressure, and the residue was partitioned between
ethyl acetate and saturated aqueous sodium hydrogencarbonate.
The aqueous layer was extracted with ethyl acetate. The
organic layers were combined and then dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified through silica gel flash column chromatography
(ethyl acetate - n-hexane), to thereby give the title
compound as an oily product (1.66 g, 84%).

[0419]
'H-NMR (400MHz, CDC13)8:1.24 (3H,d, J=6.8Hz), 1.47(9H,s),
2.98(1H,dd,J=12.5,1.7Hz), 3.01(3H,s),
3.68(1H,dd,J=12.5,4.5Hz), 3.78(1H,d,J=18.3Hz),

4.28(1H,d,J=18.3Hz), 4.43-4.49(1H,m) .
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followed by cooling in air. Water was added to the reaction mixture, and the
resultant mixture was extracted 5 times with ethyl acetate. The organic
layers were combined and then dried over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced pressure, and the
residue was purified through silica gel flash column 179 chromatography
(ethyl-acetate - n7Bexane),; to thereby give the title compound as a solid
product (0.470 g, 28%). [0423] 1H-NMR(400MHz, CDC13)6:0.25(9H,s),
1.43(8t94,J=7.2Hz), 4.47(2H,q,J=7.IHz), 7.31(1H,s), 7.35-7.41(2H,m),
7.75(1H,dd,J=8.1,2.0H2), 7.78-7.81(1H.m),.8,50(1H,d,J=2.OHZz),
SR S oIS B ETCLH 1 145 £ BH E6I NS /0301 (W H).
[0424]Referential, Exanle w6] -5 (5-GyaamppyFdin-gywhirinkenddbrboxylic
pyrazole-3-carboxylic acid [0425] [F52] NC N I N,N COZH 0426] 1)
5aGLBeAzBXY A pYHidyl)-1-phenyl-1H-pyrazole-3- carboxylic acid ethyl ester
4-(J;5-§§£| yloxy-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester (3.14 g) obtained
in Pe ;of Referential Example 4

[

F51]

[0422]

1-(3-Pyridyl) -5-(5-trifluoromethanesulfonyloxy-2-
pyridyl) -1H-pyrazole-3-carboxylic acid ethyl ester (1.85 q)
obtained in Method A)-step 2) of Referential Example 8 was
dissolved in N,N-dimethylformamide (10 mL) and triethylamine
(3.6 mL), and, at room temperature, trimethylsilyl acetylene
(0.630 mL) was added to the solution, followed by stirring
for 15 minutes. Bis(triphenylphosphine)palladium(II)
dichloride (58.7 mg) was added to the reaction mixture, and
the resultant mixture was stirred for 1.5 days at 60°C,
followed by cooling in air. Water was added to the reaction
mixture, and the resultant mixture was extracted 5 times with
ethyl acetate. The organic layers were combined and then
dried over sodium sulfate anhydrate. After a filtration step,
the solvent was evaporated under reduced pressure, and the

residue was purified through silica gel flash column
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and phenylhydrazine (1.16 mL) were treated in a manner similar to that
employed in Step 4) of Referential Example 4, to thereby give
5-(5-benzyloxy-2-pyridyl)-1-phenyl-IH- pyrazole-3-carboxylic acid ethyl ester
as a solid product (2.95 g, 77%). 180 [0427]
1H-NMR(400MHz,CDC13)5:1.41(3H,t,J=7.1Hz), 4.44(2H,q,J=7.2H2),

5cHA2ih 8} Fx@yA L E3H, M )q 8e32(AH, d, J=2h éHZ)dP428b Dhereby give
5-(5-Hydroxy-2-pyridyl)-1-phenyl-1H-pyrazole-3-carboxylic acid ethyl ester
51(%@82%ﬁi}l%x’y%ﬁ?ﬂdgi)@lﬁpﬁeﬁ?llﬂq-@}?a%f"et&(eafb?ﬁ(yﬂc acid ethyl ester
Eﬁ was dissolved in ethanol (30 mL) and ethyl acetate (30 mL), and
o palladium-carbon (1.50 g) was added to the solution, followed by

Stlﬁﬂqu\lﬁf@ﬂQm in@hydiegen atmoesphere.iThe reactionymixtue yvas
filtrated, and the solvent of the filtrate was evaporated under reduced

pﬁeﬁsﬁfé%ﬁh&éb?%@e 5/(53Rydrdx§a- 7-35-7.41 (ZH m)

p r| p -py. e-3- xylic roduc
(565 50 foaso] T R aGoN . CoC L éﬁ%ﬁ e,
4843(2'("]:@11;35,7J]—-|2|Z)7P72§)5(3J'! d1J(=131,7JdZ)JZ41.7§;LH @HZ 2.7 7.30(6H,m),
8.05(1H,s). ESI-MSm/z:310(M+H)'". [0430] 3)
1EPReiyd-51(3-tAflddibriethanesulfonyloxy-2-pyridyl)-1H-
pyr[%zélozli-]\?-carboxyllc acid ethyl ester

[Referential Example 46] 5-(5-Cyanopyridin-2-yl)-1-phenyl-1H-
pyrazole-3-carboxylic acid

[0425]

[F52]

[0426]
1) 5-(5-Benzyloxy-2-pyridyl)-l-phenyl-1H-pyrazole-3-
carboxylic acid ethyl ester
4-(5-Benzyloxy-2-pyridyl) -2, 4-dioxobutanoic acid ethyl
ester (3.14 g) obtained in step 3) of Referential Example 4
and phenylhydrazine (1.16 mL) were treated in a manner
similar to that employed in Step 4) of Referential Example 4,
to thereby give 5-(5-benzyloxy-2-pyridyl)-1-phenyl-1H-
pyrazole-3-carboxylic acid ethyl ester as a solid product

(2.95 g, 77%).
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5-(5-Hydroxy-2-pyridyl)-1-phenyl-1H-pyrazole-3- carboxylic acid ethyl ester
(1.98 g) and trifluoromethanesulfonic acid anhydrate (1.29 mL) were treated
in a manner similar to that employed in Method A)- step 2) of Referential
Example 8, to thereby give 1-phenyl-5 181
(5-trifluoromethanesulfonyloxy-2-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
estar4as an oily product (2.60 g, 92%). [0431]
1H-NMR(400MHz,CDC13)5:1.43(3H,t,J=7.1Hz), 4.46(2H,q,J=7.2HZ)
7%29%3367@@%*#)2, CHTUP D, 48 88, 7HZ); 8512 H,d =24 TRE).a[0U32] 4)z) »

Titl oynd Trizn-butyltin cyanide (7,42.9), —5 7
te%r'zlk%s? trlbﬁlézrﬁylphgréphihe%gafl%/adiﬁn’(og(1%%)7Hd)c,ié%d 1./

phenyb53(5-trifluoromethanesulfonyloxy-2-pyridyl)-1H- pyrazole-3-carboxylic
acid ethyl ester (2.59 g) were treated in a manner similar to that employed in

Methad (R-stefs! 3y 67 Referentiall Examphe By to tHeteby jive € - 3-carboxylic

5-(5-cyano-2-pyridyl)- 1-phenyl-1H-pyrazole-3-carboxylic acid ethyl ester
(f%b%yg%]cqégla gcs)(l%ﬁroduct. The cyano compound (2.68 g) and lithium

hydroxide monehydrate. (369 mg) werne treatadina manpgn sipilar-to-that
employed in Method A-step 3) of Referential Example 8, to thereby give the

titte Wompourd asiadselid yprodsiee (O5E Afl 56% Y ESEMS®IZ291 (M+eHhanol
[Oé%s]rxig)efgl}leg tiea 'tEf;(? mapclgt4 a7 e5 _Q]B_BA %[E}/l,-lg-gg r%%o%-%ggﬂ'a-&?{um—carbon
(1.50 g) was added to the solution, followed by stirring
overnight in a hydrogen atmosphere. The reaction mixture was
filtrated, and the solvent of the filtrate was evaporated
under reduced pressure, to thereby give 5-(5-hydroxy-2-
pyridyl) -1-phenyl-1H-pyrazole-3-carboxylic acid ethyl ester
as a solid product (1.98 g, 90%).
[0429]
'H-NMR (400MHz,CDC13)8:1.39(3H,t,J=7.2Hz), 4.43(2H,q,J=7.1Hz),
7.05(2H,d,J=3.7Hz), 7.17(1H,s), 7.27-7.30(6H,m), 8.05(1lH,s).
ESI-MSm/z:310 (M+H)".
[0430]
3) 1-Phenyl-5-(5-trifluoromethanesulfonyloxy-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester
5-(5-Hydroxy-2-pyridyl) -1-phenyl-1H-pyrazole-3-
carboxylic acid ethyl ester (1.98 g) and
trifluoromethanesulfonic acid anhydrate (1.29 mL) were
treated in a manner similar to that employed in Method A)-

step 2) of Referential Example 8, to thereby give 1l-phenyl-5-
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pyridyl)-1H-pyrazole-3-carboxylic acid [0434] [F53] 182 N -N I N, COZH N
N 0435] 1) 1-Methyl-1H-pyrazole-4-carboaldehyde In an argon atmosphere,
phosphorus oxychloride (65.3 mL) was added dropwise to
N,N-dimethylformamide (54.2 mL) at OC over 30 minutes, and the mixture
was stirred at room temperature for 1 hour and 80C for 10 minutes.

Subseguently,r drenegthylpyrazode (250,gpwagadied diopwisedodhereaction
mixture over 30 minutes. The reaction mixture was stirred at 85C for 1 hour,

af20befor haGrsd aperatll B5E ¥6r 2hatit, AndrtierPalfsived 4o &ooPin difs) -

ThF %}ion mixture was added ice-water (1 L), and the mixture was stirred
for SO hours. The reaction mixture was partitioned between 1M aqueous

sogiymshydroxige, ok anst: ehipraform: andthen oyganic Jayernwvgs sriecaver,
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated

undéP reduced pressurk, ahtltheddsidife Was-pliifled threlighsiliba/gél- 7Hz) -

col romatography (chloroform - methanol), to thereby give
1- e%hy -1H-pyrazole-4-carboaldehyde as an oily product (22.1 g, 66%).

4) Title Compound
Tri-n-butyltin cyanide (7.42 g),

tetrakis (triphenylphosphine)palladium(0) (10.17 g), and 1-
phenyl-5-(5-trifluoromethanesulfonyloxy-2-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (2.59 g) were treated
in a manner similar to that employed in Method A-step 3) of
Referential Example 8, to thereby give 5-(5-cyano-2-pyridyl) -
l-phenyl-1H-pyrazole-3-carboxylic acid ethyl ester (2.708 q)
as a solid product. The cyano compound (2.68 g) and lithium
hydroxide monohydrate (369 mg) were treated in a manner
similar to that employed in Method A-step 3) of Referential
Example 8, to thereby give the title compound as a solid
product (951 mg, 56%).
ESI-MSm/z:291 (M+H) *.

[0433]

[Referential Example 47] 5-(1-Methyl-1H-pyrazol-4-yl)-1-(3-
pyridyl)-1H-pyrazole-3-carboxylic acid

[0434]

[F53]
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[0436] ~H-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)". 183 [0437] 2)
1-(1-Methyl-1H-pyrazol-4-yl)ethanol In an argon atmosphere and under
cooling at -78C, methylmagnesium bromide (0.84M tetrahydrofuran solution,
250 mL) was added dropwise to a solution of the above 1-methyl-
1H-pyyazole-4-carboaldehyde (22.0 g) in tetrahydrofuran (220 mL) over 50
miﬂut'e§ and the mixture was stirred for 20 minutes and at OC for 50
minutes. er a (a chloroform were added to the reaction mixture, and the
resul ixture was stirred. Insoluble matter in the reaction mixture was
rem@ved through filtration by celite. The filtrate was partitioned between
water and chloroform, and the organic layer was dried over sodium sulfate
anhydrate. After a filtration step, the solvent was removed under reduced
présure] and the residue was purified through silica gel column

chromatography (methanol - chloroform), to thereby give
1?(51-rr%égt%?/tlﬁj‘?l-yll-_pfyg]éggfi@%%?ﬁagﬁ&ae{:;ggﬁ%dll?/ r%%)l:ct (20.2 g, 80%). [0438]
1H-NMR#00MHzZ R Cl3)8 ot 8-de 51 (31 8k 3B A(3bL: $ 1141871 492(d b m),

7.33(1H,s), 7.44(1H,s). ESI-MSm/z:127(M+H)'". [0439]
mL) was added dropwise to N,N-dimethylformamide (54.2 mL) at

0°C over 30 minutes, and the mixture was stirred at room
temperature for 1 hour and 80°C for 10 minutes. Subsequently,

l-methylpyrazole (25.0 g) was added dropwise to the reaction
mixture over 30 minutes. The reaction mixture was stirred at
85°C for 1 hour, at 100°C for 3 hours, and at 115°C for 1 hour,
and then allowed to cool in air. The reaction mixture was
added ice-water (1 L), and the mixture was stirred for 20
hours. The reaction mixture was partitioned between 1M
aqueous sodium hydroxide (2 L) and chloroform, and the
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified through silica gel
column chromatography (chloroform - methanol), to thereby
give l-methyl-1H-pyrazole-4-carboaldehyde as an oily product
(22.1 g, 66%).

[0436]
'H-NMR (400MHz,CDC13)8:3.97 (3H,s), 7.91(1H,s), 7.96(1H,s),
9.85(1H, s) .

ESI-MSm/z:111 (M+H) " .
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3) 1-(1-Methyl-1H-pyrazol-4-yl)ethanone In an argon atmosphere and at OC,
manganese(lV) oxide (activated, <5 micron, 209 g) was added to a solution
of the above 1-(1-methyl-1H-pyrazol-4-yl)ethanol (20.2 g) in 184
dichloromethane (202 mL), and the mixture was stirred for 14 hours at room
temperature. Solid matter in the reaction mixture was removed through
filtratis 1 land the solvent of the filtrate was evaporated under reduced
pressure, to thereby give 1-(1-methyl-1H-pyrazol-4-yl)ethanone as a solid

pfaduct (18VE §191 o) [0446] 2 2H-NMR (400MPA21CDC13)5:2.42(3H,s),
3.94(3H,s), 7.86(1H,s), 7.89(1H,s). ESI-MSm/z:125(M+H)". [0441] 4
AT Py LOE 172 2 xBCISROIE Bl Byt et I Bt

4-(1-Me ioxdbutanoic acl er In an"argon

atpesphere;and airoprvtenaperaturse diethyl Oxalater(d/ad o) was@dderk o
to a solution of sodium ethoxide (8.77 g) in ethanol (80 mL), and the mixture
wWils) stiteed F610a0 MArTRES B réenrtetrperatare. I sbhfionsiMhe larie Y- -

& R TR PP A Ve VRRCICAT e s S 700 P

azo
eacﬁlon mixture, an re was stir minutes

ahfoomsemperatures 18g, reactiammixure was paditionedLeiwesn water
and diethyl ether. Saturated aqueous ammonium chloride was added to the
agueous dayer] and themixturé Wvasiextracted Watheohlerofornloroform were

added to the reaction mixture, and the resultant mixture was
stirred. Insoluble matter in the reaction mixture was
removed through filtration by celite. The filtrate was
partitioned between water and chloroform, and the organic
layer was dried over sodium sulfate anhydrate. After a
filtration step, the solvent was removed under reduced
pressure, and the residue was purified through silica gel
column chromatography (methanol - chloroform), to thereby
give 1-(l-methyl-1H-pyrazol-4-yl)ethanol as an oily product
(20.2 g, 80%).

[0438]
'H-NMR (400MHz,CDC13)8:1.49-1.51 (3H,m), 3.87(3H,s), 4.87-
4.92(1H,m), 7.33(1lH,s), 7.44(1lH,s).
ESI-MSm/z:127 (M+H)".

[0439]
3) 1-(1-Methyl-1H-pyrazol-4-yl)ethanone

In an argon atmosphere and at 0°C, manganese (IV) oxide

(activated, <5 micron, 209 g) was added to a solution of the

above 1-(l-methyl-1H-pyrazol-4-yl)ethanol (20.2 g) in
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The organic layer was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was removed under reduced pressure, to thereby give
4-(1-methyl-1H-pyrazol-4- yl)-2,4-dioxobutanoic acid ethyl ester as a solid
product 185 (11.4 g, 79%). [0442]
1H-NMR(400MHz,CDC13)5:1.39-1.42(3H,m), 3.98(3H,s), 4.36- 4.41(2H,m),

6 8HA Hy 3 QB M)2 EF-MSM/z224 (M) 443} 5) was stirred for 14
5-(I-Methyl-1H-pyrazol-4-yl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid ethyl
eS8t The Abbve™a- CERRStRYIFEACpyrazot- Ay o A€ diokd bfandie Heid ethyl

eFtar 2.8 g%%Qdé%m%dégzlﬁ OPglﬁr'ﬁ'}%“efﬁ%f tolk%}ﬁ'?eadn'cﬁ‘ Ft‘ﬁfeergé‘%!?%’éag‘ﬂe
1 were dissolved in ethanol (50 mL), and the solution was refluxed for 3
mindtesi Acelicacid {36/mb) wasaddedde thejeactiopabdure; andthe
mixture was refluxed for 13 hours, followed by cooling in air. The reaction
nmikeFevay paatitioned etween Shtiiated agueons)sodiaarene as a solid
hé%ocglecnccaggr@te angfj% h.Ioromethane, an_d th_e organic layer was dried
over magnesium sulfaté an ydrate. After a filtration step, the solvent was
remoeyediunder reduced pressure, and the residue was purified through silica
gel column chromatography (dichloromethane - methanol), to thereby give
51&-11«1*@@0 OMHEpyaz01-4-§)21.43-p3fidyl), 1H- pyreddle-3-carbdxylié acid
egﬂl‘yg gfﬁrlas% a solid product

ESI-MSm/z:125 (M+H) ".

[0441]

4) 4-(1-Methyl-1H-pyrazol-4-yl)-2,4-dioxobutanoic acid ethyl
ester

In an argon atmosphere and at room temperature, diethyl

oxalate (17.5 mL) was added to a solution of sodium ethoxide
(8.77 g) in ethanol (80 mL), and the mixture was stirred for
10 minutes at room temperature. A solution of the above 1-
(l1-methyl-1H-pyrazol-4-yl)ethanone (8.00 g) in ethanol (80
mL) was added to the reaction mixture, and the resultant
mixture was stirred for 90 minutes at room temperature. The
reaction mixture was partitioned between water and diethyl
ether. Saturated aqueous ammonium chloride was added to the
aqueous layer, and the mixture was extracted with chloroform.
The organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was removed under

reduced pressure, to thereby give 4-(l-methyl-1H-pyrazol-4-

yl)-2,4-dioxobutanoic acid ethyl ester as a solid product
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(3.2 g, 86%). [0444] 1H-NMR(400MHz,CDC13)5:1.42(3H,t,J=7.3H2),
3.87(3H,s), 4.45(2H,q,J=7.3Hz), 6.98(1H,s), 7.17(1H,s), 7.30(1H,s), 7.41 186
7.44(1H,m), 7.78-7.83(1H,m), 8.69-8.75(2H,m). EI-MSm/z:297(M*). [0445]

6) Title Compound The above 5-(1-methyl-IH-pyrazol-4-yl)-1-(3-pyridyl)-
1H-pyrazole-3-carboxylic acid ethyl ester (3.2 g) was dissolved in
tetrahydrefurany¥0 mL) and water (20 mL), and lithium hydroxide
monohydrate (500 mg) was added to the solution at room temperature,
folld#éd by stirring for 17 hours. The reaction mixture was partitioned

Celsen WAL and ety acetals. The sripous ayep s adied wih 1M

aqueous hydrochloric acid, ‘and the prec was ¢ollected hrough
filtratioe 4o therebyagivethe tifle7 compoung) as a solid product (2.2 g, 76%).
[0446] 1H-NMR(400MHz,DMS0-d6)5:3.79(3H,s), 7.02(1H,s), 7.30(1H,s),
7H8EY(AHAD,(F.68(1H,s), 7.92-7.95(1H,m), 8.66-8.33(1H,m),

13 Ql ,S). EI-MSm/z:269(M"). [0447] [Referential Example 48]
5-(5-Methyl-2-pyridyl)-1-(1,3- thiazol-2-yl)-1H-pyrazole-3-carboxylic acid ethyl
esters[0dd8lethyl-1H-pyrazol-4-yl) -1- (3-pyridyl) -1H-pyrazole-3-

carboxylic acid ethyl ester
The above 4-(l-methyl-1H-pyrazol-4-yl)-2,4-

dioxobutanoic acid ethyl ester (2.8 g) and 3-
hydrazinopyridine (2.8 g) obtained in Referential Example 1
were dissolved in ethanol (50 mL), and the solution was
refluxed for 30 minutes. Acetic acid (3.6 mL) was added to
the reaction mixture, and the mixture was refluxed for 13
hours, followed by cooling in air. The reaction mixture was
partitioned between saturated aqueous sodium
hydrogencarbonate and dichloromethane, and the organic layer
was dried over magnesium sulfate anhydrate. After a
filtration step, the solvent was removed under reduced
pressure, and the residue was purified through silica gel
column chromatography (dichloromethane - methanol), to
thereby give 5-(l-methyl-1H-pyrazol-4-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester as a solid product
(3.2 g, 86%).

[0444]
'H-NMR (400MHz, CDC15)&:1.42 (3H,t,J=7.3Hz), 3.87(3H,s),

4.45(2H,qgq,J=7.3Hz), 6.98(1H,s), 7.17(1H,s), 7.30(1H,s), 7.41-
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[F54] 187 NN i CO ~ N 0449] 1)
5-(5-Methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-1H-pyrazole-3- carboxylic acid ethyl
ester 4-(5-Methyl-2-pyridyl)-2,4-dioxobutanoic acid ethyl ester (1.18 g)
obtained in step 2) of Referential Example 9 and 2-hydrazino-1,3-thiazole
(Fortuna Haviv et al., J. Med. Chem., 1988, 31, 1719-1728, 0.576 g) were
dissolvediim ethanaolg50.mk ), 1anchthe sokdion.was refluxed for 26.5 hours.
1M Hydrochloric acid in ethanol (2.50 mL) was added to the reaction
nﬂ%t‘d\déméﬁd 39€ ¥stitant mixture was refluxed for 3 hours, followed by
Hqg ég air. The reaction mixture was partitioned between ethyl acetate and
aturated aqueous sodium hydrogencarbonate. Subsequently, the aqueous
IagfprTwa§ee>¢w6thh ethyl acetate, and the organic layers were

combined and then dried over sodium sulfate anhydrate. After a filtration
step, théBeI&Er VPas evapsrated tmuérREdased -dressure, ad g iesidle

was purfed ihroun sl gel, column ogpTRtagiaphy (P goctate -

ere

S(bsmethid2 pﬁ{rldwarlaﬁljézmﬁzlc&ﬁ-yk)olIﬁrwraz@ewé%&aﬁrb@mli@nac;i,d ethy!
ester as an oily product (0.734 g, 46%). [0450]
~H-NMR@OOM H2E BE 18)5oh 43 (3t ¢, JE70PHRY, 2. 88(BH &Yed 880 the

solution at room temperature, followed by stirring for 17
hours. The reaction mixture was partitioned between water
and ethyl acetate. The aqueous layer was acidified with 1M
aqueous hydrochloric acid, and the precipitated solid was
collected through filtration, to thereby give the title
compound as a solid product (2.2 g, 76%).

[0446]
'H-NMR (400MHz, DMSO-dg) 8:3.79 (3H,s), 7.02(1H,s), 7.30(1H,s),
7.58-7.61(1H,m), 7.68(1H,s), 7.92-7.95(1H,m), 8.66-8.33(1H,m),
13.00(1H,s) .
EI-MSm/z:269 (M") .

[0447]

[Referential Example 48] 5-(5-Methyl-2-pyridyl)-1-(1,3-
thiazol-2-yl)-1H-pyrazole-3-carboxylic acid ethyl ester

[0448]

[F54]
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4.45(2H,q,J=7.1Hz), 7.18(1H,s), 7.27(1H,d,J=3.4Hz), 7.44(1H,d,J=7.8Hz),
7.48(1H,d,J=3.4Hz), 7.54-7.57(1H,m), 8.40-8.41(1H,m).
ESI-MSm/z:315(M+H)'. [0451] 2) Title Compound The above
5-(5-methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)- 1H-pyrazole-3-carboxylic acid ethyl
ester (0.734 g) was dissolved in ethanol (10 mL), and, at room temperature,
agueous sodium hydroxide (3.50 mL) was added to the solution,

through filtration,’td) thereby give the title compound as a solid product (0.493
9,7 /07( [0252] 1H-NMR(400MHz,DMSO-d6)5:2.33(3H,s), 7.22(1H,s),
7.58 ,d,J=3.4Hz), 7.61(1H,d,J=7.8Hz), 7.69-7.72(1H,m),
7.76(1H,d,J=3.4Hz), 8.34-8.36(1H,m). ESI-MSm/z:287(M+H)'". [0453]
[Réferéftial Example 49] 1-Methyl-2-oxo[1.4]diazepane hydrochloride [0454]
[':1§5]59(E'—%é?h@i—@%%?%%?@]‘m— (1,3-thiazol-2-yl)-1H-pyrazole-3-
carboxylic acid ethyl ester
4-(5-Methyl-2-pyridyl) -2, 4-dioxobutanoic acid ethyl
ester (1.18 g) obtained in step 2) of Referential Example 9
and 2-hydrazino-1,3-thiazole (Fortuna Haviv et al., J. Med.
Chem., 1988, 31, 1719-1728, 0.576 g) were dissolved in
ethanol (50 mL), and the solution was refluxed for 26.5 hours.
1M Hydrochloric acid in ethanol (2.50 mL) was added to the
reaction mixture, and the resultant mixture was refluxed for
3 hours, followed by cooling in air. The reaction mixture
was partitioned between ethyl acetate and saturated aqueous
sodium hydrogencarbonate. Subsequently, the aqueous layer
was extracted with ethyl acetate, and the organic layers were
combined and then dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified through silica gel
column chromatography (ethyl acetate - n-hexane), to thereby
give 5-(5-methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-1H-pyrazole-

3-carboxylic acid ethyl ester as an oily product (0.734 g,

[0450]

'H-NMR (400MHz,CDC13)8:1.43(3H,t,J=7.1Hz), 2.38(3H,s),
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1) [N-(3-Benzyloxycarbonylaminopropyl)laminoacetic acid benzyl ester
N-Benzyloxycarbonyl-1,3-diaminopropane hydrochloride (4.64 g) was
suspended in N,N-dimethylformamide (80 mL), and, at room temperature,
triethylamine (3.72 mL) and bromoacetic acid benzy ester (4.5 g) were
added to the suspension, followed by stirring for 18 hours. The reaction
mixuge g sy cooled e OC, andwaters LM aqeeous hydrechlorig)gcid, and
diethyl ether were added for partitioning the mixture. Saturated aqueous

sdditit hydfogericarBohate’ was @ddéd o the! Fqueolislayér, “and thétixture

was, extracte 1vpllitpngzt.hyl acetate. The resultant aqueous layer was further
extracted with ethyl acetate, and the organic layers were combined,
foltowedshy washing-with saturated brine and drying over sodium sulfate
anhydrate. After a filtration step, the solvent was evaporated under reduced
préSéire] and the residue was purified through silica gel column

cgzorggtcol%ra%gx %}clprll%roform - methanol), to thereby give [N-(3-
behzyloxycarbonylaminopropyl)Jaminoacetic acid benzyl ester as an oily

product {4« 2,806 890 - [0A56] + L NMRAOOMHK 7, GD 1 3)5:116 2-4- 14(2H,m)-
2.69(2H,t,J=6.6Hz), 3.29(2H,q like,J=6.6Hz), 3.44(2H,s), 5.09(2H,s),
SIEB(RHS) 01 2537 A DOKYH).ESFMS 285 7¢vae) . (04574 190 Pps

['gﬁl(g-s%?g@é!o}i%caer‘tc)ggxlc?{ni??gr?n@{l),-l\la-r(ltgrt-at room temperature, 1M
aqueous sodium hydroxide (3.50 mL) was added to the solution,
followed by stirring for 85 minutes. 1M Aqueous hydrochloric
acid (3.50 mL) was added to the reaction mixture, and the
formed solid was collected through filtration, to thereby
give the title compound as a solid product (0.493 g, 73%).

[0452]
"H-NMR (400MHz, DMSO-d¢) §:2.33(3H,s), 7.22(1H,s),
7.58(1H,d,J=3.4Hz), 7.61(1H,d,J=7.8Hz), 7.69-7.72(1H,m),
7.76(1H,d,J=3.4Hz), 8.34-8.36(1lH,m).
ESI-MSm/z:287 (M+H)".

[0453]

[Referential Example 49] 1-Methyl-2-oxo[l.4]diazepane

hydrochloride
[0454]
[F55]
0
—~ - HC)
HN N—
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butoxycarbonyl)lJaminoacetic acid benzyl ester The above [N-(3
benzyloxycarbonylaminopropyl)]aminoacetic acid benzyl ester (4.72 g) was
dissolved in dichloromethane (100 mL), and, at room temperature,
triethylamine (2.23 mL) and di-tert-butyl dicarbonate (3.19 g) were added to
the solution, followed by stirring for 24 hours. The reaction mixture was
partiticmigd between water and chloroform. Subsequently, the aqueous layer
was extracted with chloroform, and the organic layers were combined,

fdllowdl by WasHiHg Wittt saRf AP BrineRirtP dhyihgroverasttidm sifate
aggxcziralte.eéétgr a filtration step, the solvent was evaporated under reduced
pressure, an the residue was purified through silica gel column
chromatogsaphy (eklprefermacatppe), itonthesely giMe[Nr{3trochloride
benzyloxycarbonylaminopropyl)-N-(tert- butoxycarbonyl)laminoacetic acid
béAz§llester B3 arFBip Préddct (4.7 7, F9% ). Tp4bgymamide (80 mL), and,

1H-NMR(4Q0MHz,CDC13)5;1.55(9H,s), 1.60-1.75(2H,m), .
2R ALy 5075 SE(A T S GAoH by 5 06 BApRES e
S5£4(dH:BRz . 2557 AO0(10Hmy) ERI-MSmEE35 tiVBRC+HE0459)3)
[N-(3-Aminopropyl)-N-(tert-butoxycarbonyl)lJaminoacetic acid The above
[NBIserey| by carbonylamihoprodylNaftert- 191e reaction mixture was

butox%/carbonyll]caminoacetic acid benzyl ester (0.534 g) was ,
cooled to 0°C, and water, 1M aqueous hydrochloric acid, and

diethyl ether were added for partitioning the mixture.
Saturated aqueous sodium hydrogencarbonate was added to the
aqueous layer, and the mixture was extracted with ethyl
acetate. The resultant aqueous layer was further extracted
with ethyl acetate, and the organic layers were combined,
followed by washing with saturated brine and drying over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified through silica gel column chromatography
(chloroform - methanol), to thereby give [N-(3-
benzyloxycarbonylaminopropyl) ]aminoacetic acid benzyl ester
as an oily product (4.72 g, 67%).

[0456]
'H-NMR (400MHz,CDC13)8:1.62-1.74(2H,m), 2.69(2H,t,J=6.6Hz),
3.29(2H,gq like,J=6.6Hz), 3.44(2H,s), 5.09(2H,s), 5.16(2H,s),
7.25-7.42 (10H, m) .
ESI-MSm/z:357 (M+H) .

[0457]
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dissolved in methanol (10 mL), and, at room temperature, 10%
palladium-carbon (wet, 85.9 mg) was added to the solution, followed by
stirring for 24 hours in a hydrogen atmosphere. Insoluble matter in the
reaction mixture was removed through filtration, and the solvent of the filtrate
was evaporated under reduced pressure, to thereby give
[My(3{amiromepy - IN=(tettudaxycarbomyhammnoaceticacid as a solid
product (W02004037169, 0.270 g, 99%). [0460]

1PRNVR (A0 D VSO L8) 621 35 (9% 8/508 1 YA OFHE 5, 5), 1.69-

1. 82(2I—lT , 2.74-2.83(2H m), 3.21-3.33(2H,m), 3.83(2H,s).

FAB-MSm/z §§§Xﬁ+l—ﬁ§ 461] 4) Title Compound The above

[Me(az@mmwawk)ﬂw&eﬁt rygexycarppayiamnoacetic acid (0. 27P1g)wasr
treated through the method described in W02004037169 (BIFTU, Tesfaye

et 4.y 20%heresy divesheitie éompothdaasolidnprodidt. [0462]and, at

1H- NMR 400|\/|H ,DMS d6 4-1.93 2 2. 3H ), 3.14-
L R e T e, R e pueyn

FAB-MSmiz129(M+H)". i@%%kéRgtﬁ;r@atlabExamm%ﬁ@waﬂp@edirb%ed by
ylcyclopropyl)carbamic acid tert-butyl ester 192 [0464]

stirring for 24 hours. The reaction mixture was partitioned
between water and chloroform. Subsequently, the aqueous
layer was extracted with chloroform, and the organic layers
were combined, followed by washing with saturated brine and
drying over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and
the residue was purified through silica gel column
chromatography (chloroform - acetone), to thereby give [N-(3-
benzyloxycarbonylaminopropyl) -N- (tert-
butoxycarbonyl) ]Jaminoacetic acid benzyl ester as an oily
product (4.77 g, 79%).

[0458]
'H-NMR (400MHz,CDC13)8:1.55(9H,s), 1.60-1.75(2H,m),
3.22(2H,q,J=6.1Hz), 3.30-3.38(2H,m), 3.86(2H,br), 5.09(2H,s),
5.16(2H,s), 5.64(1H,br), 7.25-7.40(10H,m).
ESI-MSm/z:357 (M-Boc+H) .

[0459]
3) [N-(3-Aminopropyl)-N- (tert-butoxycarbonyl) ]aminoacetic
acid

The above [N-(3-benzyloxycarbonylaminopropyl)-N-(tert-
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[F56] 6YN10O4 H [0465] 1) 2-(1-Aminocyclopropyl)pyridine In 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 mixture was stirred for 7 minutes. Ethylmagnesium
bromide (0.97M tetrahydrofuran solution, 86 mL) was added dropwise to the
reacitonmixitee al yoemitemperaiuresover Harnytes; ansr the resultant was
mixture was stirred for 55 minutes. Boron trifluoride diethyl ether complex

(£6.957LY WhsLadded k6 T7e rebetiBh mixide afrookh t8mperaeFe ana thd 0%

resulang e was Styted for.55 minytes, Thefeaction mptute s, grade
basic t%roug use of 1M aqueous sodigm Hyérom e, and the resultant

misture wsas Bxtracteckwith chierofarmotihe organiclayesyuas digdpresre .
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
URBEP tetlGedNPTrESSUrE] artPthecresidie waspiriffe ' fifrotighsitich §elrough

o é;ﬁ‘%’%gjéi%@at%%ré‘pﬁ% (chloyoform 59‘%@“&%’% %%t% e%ev'%% %%i%/oeaporated

e .50 S
-aminocyclopropy yrlalne as an oily pro g, ).

ESIMSmi2d3a(M ) 0466] 103 Dnd-Byridin:2=yiqyclapropyl)capiamiel ) -N-
acid tert-butyl ester The above 2-(1-aminocyclopropyl)pyridine (513 mg) and
(tert-butoxycarbonyl) ]aminocacetic acid as a solid product
(WO02004037169, 0.270 g, 99%).
[0460]
'H-NMR (400MHz, DMSO-d¢) §:1.35 (9Hx3/5,s), 1.40(9Hx2/5,s), 1.69-
1.82(2H,m), 2.74-2.83(2H,m), 3.21-3.33(2H,m), 3.83(2H,s).
FAB-MSm/z:233 (M+H) *.
[0461]
4) Title Compound
The above [N-(3-aminopropyl)-N- (tert-
butoxycarbonyl) Jaminoacetic acid (0.279 g) was treated
through the method described in W02004037169 (BIFTU, Tesfaye
et al.), to thereby give the title compound as a solid
product.
[0462]
"H-NMR (400MHz, DMSO-d¢) §:1.84-1.93 (2H,m), 2.89(3H,s), 3.14-
3.22(2H,m), 3.52-3.58(2H,m), 3.81-3.86(2H,m), 9.65(2H,br).
FAB-MSm/z:129 (M+H) .
[0463]
[Referential Example 50] (l1-Piperidin-2-

ylcyclopropyl) carbamic acid tert-butyl ester
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di-tert-butyl dicarbonate (1.25 g) was dissolved in dichloromethane (50 mL),
and, at room temperature, triethylamine (1.06 mL) was added to the solution,
followed by stirring for 3 days. The reaction solvent was evaporated under
reduced pressure, and the residue was purified through silica gel column
chromatography (hexane - ethyl acetate), to thereby give
(1-py#iein-2-ylcyclopropyl)carbamic acid tert- butyl ester as a solid product
(563 mg, 63%). ESI-MSm/z:235(M+H)". [0467] 3) Title Compound The
abbvé {1-pyridin-2-ylcyclopropyl)carbamic acid tert-butyl ester (277 mg) and
5% rhodium-alumina (200 mg) were suspended in acetic acid (1 mL) and
ethanok{410 fnL),; and the suspension was stirred for 2 hours at room

temp i ydrogen atmosphere (6 atm) The reaction mixture was

filt thfough celite, and the solvent was evaporated under reduced
pressure. The residue was partitioned between saturated agqueous sodium
hygiB%%e%rlcarbonate and a chloroform- methanol (10:1) solvent mixture. The
organic layer was dried over sodium sulfate anhydrate. After a filtration step,

the solventiwas evaporaieddindesreduced pressure, to thereby give the title
compound as a solid product (297 mg, quantitative amount).

ESI-MShnz 24 14 NxH)' 2199 fo468]e[Exarmplel ¥n chlorotriisopropoxide
1ﬂ%§?§%¥% Oxggyggéggsggpgﬂgggggibn of 2-cyanopyridine (3.75 q)
in tetrahydrofuran (200 mL) at room temperature, and the
mixture was stirred for 7 minutes. Ethylmagnesium bromide
(0.97M tetrahydrofuran solution, 86 mL) was added dropwise to
the reaction mixture at room temperature over 5 minutes, and
the resultant mixture was stirred for 55 minutes. Boron
trifluoride diethyl ether complex (10.9 mL) was added to the
reaction mixture at room temperature, and the resultant
mixture was stirred for 55 minutes. The reaction mixture was
made basic through use of 1M aqueous sodium hydroxide, and
the resultant mixture was extracted with chloroform. The
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified through silica gel
column chromatography (chloroform - methanol), to thereby
give 2-(l-aminocyclopropyl)pyridine as an oily product (2.554
g, 53%).
ESI-MSm/z:135 (M+H)".

[0466]
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pyrazole-3-carbonyl]-4-methylpiperazine [0469] [F57] NC Nr O ~\ NN NN-
N N 0470] N-Methylpiperazine (0.200 mL) and triethylamine (0.184 mL)
were added at room temperature to a solution of 5-(5-
cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.350 g)
obtained from Referential Example 8, 1-(3-

dimethylaminepropyh+3-ethylearboshimide hysrachletide (0253 1g)r abdester
1-hydroxybenzotriazole (0.179 g) in N,N- dimethylformamide (7 mL), and the
mixture Wt SMPEE for 20 ~RBGRC THe actiorn MBitreWwas pattifioRgd and

olween WalSt And corpion) an essolyenL el e gropig ayer was
evaporated under reduce pressure. The Esidue was purified by silica gel

calumn ehsameategraphy(methanehdchlorofesay, tertberehyugive the title
compound (0.372 g, 81%) as a solid product. [0471]
1HERNMREGON Pz, D C18) 382 )34(8F , 5)) 24625 3 (M, AL BIBG(2H, AL Lowed

SAEN ) L O L85 0
8 88:68(2h:0a '—%JIMS%EU/LZ@7%M*)the residue was purified through
silica gel column chromatography (hexane - ethyl acetate), to
thereby give (l-pyridin-2-ylcyclopropyl)carbamic acid tert-
butyl ester as a solid product (563 mg, 63%).
ESI-MSm/z:235 (M+H) *.
[0467]
3) Title Compound
The above (l-pyridin-2-ylcyclopropyl)carbamic acid

tert-butyl ester (277 mg) and 5% rhodium-alumina (200 mg)
were suspended in acetic acid (1 mL) and ethanol (10 mL), and
the suspension was stirred for 2 hours at room temperature in
a hydrogen atmosphere (6 atm). The reaction mixture was
filtrated through celite, and the solvent was evaporated
under reduced pressure. The residue was partitioned between
saturated aqueous sodium hydrogencarbonate and a chloroform-
methanol (10:1) solvent mixture. The organic layer was dried
over sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, to thereby
give the title compound as a solid product (297 mg,
quantitative amount) .

ESI-MSm/z:241 (M+H) *.
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Elementary analysis: as C20H19N70.0.5H20 Calculated: C, 62.81;H,5.27;
N,25.64. Found: C, 62.68;H,5.00;N,25.54. [0472] [Example 2]
1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-cyclopropylpiperazine [0473] [F58] NC N. NN~ N N
0474] In a manner similar to that employed in Example 1, the title compound
(0.B166@,174%) in solid form was prepared from
5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.30 g)
obfainBa it Refefentrit E@niprecs anavr egelbprdpyipiperazinéHydrbchloride

(0.308 g).obtained in Referential Example 17. [0475]

R e R e SR b i, 2.67-
2.74(46hm), 3.80-3.82(2H,m), 4.04-4.06(2H,m), 7.31(1H,s), 7.40-7.43(1H,m),
7.66(1H,dd,J=8.3,1.0Hz), 7.72-7.75(1H,m), 196 8.02(1H,dd,J=8.3,2.2Hz),
8.5%5%PB6(1H,m), 8.66(1H,dd,J=4.6,1.5Hz), 8.68-8.69(1H,m).
EIMSm/z:399(M*) [0476]

[0470]
N-Methylpiperazine (0.200 mL) and triethylamine (0.184

mL) were added at room temperature to a solution of 5-(5-
cyano-2-pyridyl) -1- (3-pyridyl) -1H-pyrazole-3-carboxylic acid
(0.350 g) obtained from Referential Example 8, 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.253
g), and l-hydroxybenzotriazole (0.179 g) in N,N-
dimethylformamide (7 mL), and the mixture was stirred for 20
hours. The reaction mixture was partitioned between water
and chloroform, and the solvent of the organic layer was
evaporated under reduced pressure. The residue was purified
by silica gel column chromatography (methanol - chloroform),
to thereby give the title compound (0.372 g, 81%) as a solid
product.

[0471]
'H-NMR (400MHz,CDC13)8:2.34 (3H,s), 2.46-2.53(4H,m), 3.86(2H,m),

4.11(2H,m), 7.30(1H,s), 7.39-7.42(1H,m),
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[Example 3] 1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-fluoropiperidine 0477] [F59] NCN~NF NN N
0478] In a manner similar to that employed in Example 1, the title compound
(0.277 g, 71%) in solid form was prepared from
5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.30 g)
obtainedin Referentia| Example § and-4 fluargpipenidine hydrochloride (0.216
g) obtained in Referential Example 13. [0479]

1H-RIMR E20M IS BCLDB2). 9592 D1 (4H 1R). 31694, 28 (4H 1), 25881/ m)

5.02(1H.m).. s), 7.42(1H.dd,J=8.2.4.8Hz), 7.66(1H.d,J=7.8H2),
7%%%@3%%%%1-8.03(1H,m), 8.56(1H,d,J=2.4Hz), 8.66-8.67(1H,m),

889 ELE J=1. BHz). v EL-MSmiz S76(ME)0480]:497 [Example 4]
1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-
pYyrezolé B-edrbdryfe4-MethoxypipeYidite §6481] [F60]
Found: C,62.68;H,5.00;N,25.54.
[0472]
[Example 2] 1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]-4-cyclopropylpiperazine

[0473]

[F58]

[0474]

In a manner similar to that employed in Example 1, the
title compound (0.316 g, 74%) in solid form was prepared from
5-(5-cyano-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (0.30 g) obtained in Referential Example 8 and 1-
cyclopropylpiperazine hydrochloride (0.308 g) obtained in
Referential Example 17.

[0475]
'H-NMR (400MHz,CDC13)8:0.43-0.52 (4H,m), 1.64-1.69(1H,m), 2.67-
2.74(4H,m), 3.80-3.82(2H,m), 4.04-4.06(2H,m), 7.31(1H,s),

7.40-7.43(1H,m), 7.66(1H,dd,J=8.3,1.0Hz), 7.72-7.75(1H,m),
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NC N -N ND- aMe N 0482] In a manner similar to that employed in Example
1, the title compound (0.300 g, 37%) in solid form was prepared from
5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.60 g)
obtained in Referential Example 8 and 4- methoxypiperidine trifluoroacetic
acid salt (0.944 g) obtained in Referential Example 11. [0483]
1B-BMREAQRNVFzeCBLCAL3)62). 7062H sr) 15851H96(2H,m), 3.39(3H,Ss),
3.49-3.60(2H,m), 3.76-3.80(1H,m), 4.06-4.08(1H,m), 4.26- 4.28(1H,m),
728(2 HL 8y, J939-7145(1H, )2 ) 7.65¢ LA i, 828 o OMZ), 7.72-7.75(1H,m),
8%[_%@ cg,gggﬁz(,gdflﬂz), 8.54-8.55(1H,m), 8.65(1H,dd,J=4.6,1.5Hz),
8.67-8.68(1H,m). EI-MSm/z:388(M") [0484] [Example 5]
4-[BsBreyano-2-pyridyl)-1-(3-pyridyl)-1H- pyrazole-3-carbonyljmorpholine
198 0485] [F61] NO N O NON Nom/ N

[Example 3] 1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]-4-fluoropiperidine

[0477]

[F59]

[0478]

In a manner similar to that employed in Example 1, the
title compound (0.277 g, 71%) in solid form was prepared from
5-(5-cyano-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (0.30 g) obtained in Referential Example 8 and 4-
fluoropiperidine hydrochloride (0.216 g) obtained in
Referential Example 13.

[0479]
"H-NMR (400MHz, CDC13)8:1.95-2.01 (4H,m), 3.69-4.28(4H,m), 4.88-
5.02(1#H,m), 7.31(1H,s), 7.42(1H,dd,J=8.2,4.8Hz),
7.66(1H,d,J=7.8Hz), 7.72-7.75(1H,m), 8.01-8.03(1H,m),
8.56(1H,d,J=2.4Hz), 8.66-8.67(1H,m), 8.69(1H,d,J=1.7Hz).
EI-MSm/z:376 (M) .

[0480]
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0486] In a manner similar to that employed in Example 1, the title compound
(0.355 g, 82%) in solid form was prepared from
5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.350 g)
obtained in Referential Example 8 and morpholine (0.157 mL). [0487]
~H-NMR(400MHz,CDC13)5:3.74-3.83(6H,m), 4.16-4.18(2H,m), 7.34(1H,m),
7 41{dbdd,JF8.2,4[8HZ ) 65106 Z(dy,my 1T H 7.7 biinyy 1) -1H-
8.00-8.03(1H,m), 8.54(1H,d,J=2.4Hz), 8.65- 8.68(2H,m). EI-MSm/z:360(M")
[488] ek ample BASL (5-CYard- 2Pt idridyl)-1H-

yr%;@? -3-carbonyl]piperidine [0489] [F62] 199 NONO NN N 0490] Ina
manner S|m|Iar to that employed in Example 1, the title compound (0.353 g,
81%yosgolid form was prepared from
5-(5- cyano- -2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.350 g)
dbtai Referential Example 8 and

[0482]

In a manner similar to that employed in Example 1, the
title compound (0.300 g, 37%) in solid form was prepared from
5-(5-cyano-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (0.60 g) obtained in Referential Example 8 and 4-
methoxypiperidine trifluoroacetic acid salt (0.944 q)
obtained in Referential Example 11.

[0483]
'"H-NMR (400MHz, CDC13)8:1.70 (2H, m), 1.95-1.96(2H,m), 3.39(3H,s),
3.49-3.60(2H,m), 3.76-3.80(1H,m), 4.06-4.08(1H,m), 4.26-
4.28(1H,m), 7.28(1H,s), 7.39-7.42(1H,m),
7.65(1H,dd,J=8.2,0.9Hz), 7.72-7.75(1H,m),
8.01(1H,dd,J=8.2,2.1Hz), 8.54-8.55(1H,m),
8.65(1H,dd,J=4.6,1.5Hz), 8.67-8.68(1H,m).
EI-MSm/z:388 (M) .

[0484]

[Example 5] 4-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]morpholine
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piperidine (0.178 mL). [0491] 1H-NMR(400MH,CDC13)6: 1.61-1.70(6H,m),
3.75-3.77(2H,m), 3.91- 3.94(2H,m), 7.25(1H,s), 7.40(1H,dd,J=8.2,4.8Hz),
7.63- 7.65(1H,m), 7.72-7.75(1H,m), 7.99-8.02(1H,m), 8.54(1H,d,J=2.4Hz),
8.64(1H,dd,J=4.8,1.6Hz), 8.67-8.68(1H,m). EI-MSm/z: 358 (M’) . Elementary
analysis: as C20H18N60.0.25H20 Calculated: C, 66.19;H,5.14;N,23.16.
Foumgs €, 66.28;H,5.00;N,23.25. [0492] [Example 7]
1-[5-(5-Carbamoyl-2-pyrazinyl)-1-(3-pyridyl)-1H-
pyrazé&iel3-carbonyl]-4,4-difluoropiperidine [0493] [F63] 2000 H2N N F f/0
NJs ~N'N~/F 1 N 0494] In a manner similar to that employed in Example

[0486]

In a manner similar to that employed in Example 1, the
title compound (0.355 g, 82%) in solid form was prepared from
5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.350 g) obtained in Referential Example 8 and
morpholine (0.157 mL) .

[0487]
'H-NMR (400MHz,CDC13)8:3.74-3.83(6H,m), 4.16-4.18(2H,m),
7.34(1H,m), 7.41(1H,dd,J=8.2,4.8Hz), 7.65-7.67(1H,m), 7.71-
7.74(1H,m), 8.00-8.03(1H,m), 8.54(1H,d,J=2.4Hz), 8.65-
8.68(2H,m) .
EI-MSm/z:360 (M) .

[0488]

[Example 6] 1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]piperidine

[0489]

[F62]
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and 4,4-difluoropiperidine hydrochloride (0.164 g) obtained in Referential
Example 12. [0495] 1H-NMR(400MHz,DMSO-d6)5:2.08(4H,m), 3.81(2H,m),
4.07(2H,m), 7.50-7.53(1H,m), 7.64(1H,s), 7.89-7.92(2H,m), 8.28(1H,br s),
8.64(1H,dd,J=4.9,1.2Hz), 8.67(1H,d,J=2.7Hz), 8.93(1H,d,J=1.2Hz),
9.10(1H,d,J=1.2Hz). EI-MSm/z:413(M") [0496] [Example 8]

iN Aque%ys sodium hydroxide (2.51 mL) was added at room
temperé\ﬂure lutjpn af 1-[5-(5-cyano-2-pyridyl)-1-(3-
pyridyl)-1H-pyyazéfe-3-carhonyy-4-fluoropiperidine (0.190 g) obtained from

Exa@ a ddlvent mixture of methanol (3.8 mL) and tetrahydrofuran

(3.8 ML), aind the resultant mixture was stirred at 80C for 15 minutes. The
reactioniinixture was cooled in air, and was partitioned between water and

meth2e6)

In a manner similar to that employed in Example 1, the
title compound (0.353 g, 81%) in solid form was prepared from
5-(5-cyano-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (0.350 g) obtained in Referential Example 8 and
piperidine (0.178 mL).

[0491]
'H-NMR (400MH, CDC13)8:1.61-1.70(6H, m), 3.75-3.77 (2H,m), 3.91-
3.94(2H,m), 7.25(1H,s), 7.40(1H,dd,J=8.2,4.8Hz), 7.63-
7.65(1H,m), 7.72-7.75(1H,m), 7.99-8.02(1H,m),
8.54(1H,d,J=2.4Hz), 8.64(1H,dd,J=4.8,1.6Hz), 8.67-8.68(1H,m).
EI-MSm/z:358 (M) .
Elementary analysis: as C,oH1gNgO-0.25H,0
Calculated: C,66.19;H,5.14;N,23.16.
Found: C,66.28;H,5.00;N,23.25.

[0492]

[Example 7] 1-[5-(5-Carbamoyl-2-pyrazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0493]

[F63]
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- chloroform (1:10) solvent mixture. The solvent of the organic layer was
evaporated under reduced pressure, and the residue was purified by silica
gel column chromatography (methanol - chloroform), to thereby give the title
compound (0.129 g, 64%) as a solid product. [0499]
1H-NMR(4OOMHz,DMSO-d6)5 1.77-1.96(4H,m), 3.73-3.94(4H,m),

4.88- 'S), 2(1H m) 7. 63(1H br s)

Calculate T E : N, ;;4 71 Found: C, 59.62; H ,4.87;N,20.77;
F,4.68. [Example 9] 1, &3@ -2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3 WM-metho iweriéine 0500] [F65] O HZNNO NN
NOM O [059 ] In a manner similar to that employed in Example 8, the

M
[0494]

In a manner similar to that employed in Example 1, the
title compound (0.238 g, 82%) in solid form was prepared from
5-(5-carbamoyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.215 g) obtained in Referential Example 7
and 4,4-difluoropiperidine hydrochloride (0.164 g) obtained
in Referential Example 12.

[0495]
'H-NMR (400MHz, DMSO-d¢) 8:2.08 (4H, m), 3.81(2H,m), 4.07(2H,m),
7.50-7.53(1H,m), 7.64(1H,s), 7.89-7.92(2H,m), 8.28(1lH,br s),
8.64(1H,dd,J=4.9,1.2Hz), 8.67(1H,d,J=2.7Hz),
8.93(1H,d,JdJ=1.2Hz), 9.10(1H,d,J=1.2Hz).
EI-MSm/z:413 (M) .

[0496]

[Example 8] 1-[5-(5-Carbamoyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-fluoropiperidine

[0497]

[F64]
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titte compound (0.125 g, 63%) in solid form was prepared from
1-[5-(5-cyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carbonyl]-4-methoxypiperidine (0.190 g) obtained in Example 4. [0502]
1H-NMR(400MHz,DMSO0-d6)6:1.47-1.50(2H,m), 1.88(2H,m), 3.28(3H,s),
3.33-3.63(3H,m), 3.97(1H,m), 4.14(1H,m), 7.32(1H,s), 7.49-7.52(1H,m),
7.62(1H,br s), 7.80-7.83(1H,m), 7.87(1H,dd,J=8.3,0.7Hz), 8.14(1H,br s),
8.28-8/B0(1H,m), 8.56(1H,d,J=2.2Hz), 8.61(1H,dd,J=4.9,1.5H2),

8-8248. ). EI-MSm/z: 406 (M") . Elementary analysis: as
C21H22NB03'@%.25H20 Calculated: C, 61.38;H,5.52;N,20.45. Found: C,

61.36;H,5.44 1, . 203 [05 Example 10]

1-[5-(5-Carbamoyl-2-py+ M@MWI){H- pyrazole-3-carbonyl]piperidine
0504] [F6 NMN-/N N 05] In a manner similar to that employed
in Exampj\e 8, tFe titte compound (0.197 g, 64%) in solid form was prepared

from 1-[5%&§-Eyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-

[0498]

1IN Aqueous sodium hydroxide (2.51 mL) was added at room
temperature to a solution of 1-[5-(5-cyano-2-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carbonyl]-4-fluoropiperidine (0.190 g)
obtained from Example 3 in a solvent mixture of methanol (3.
mL) and tetrahydrofuran (3.8 mL), and the resultant mixture
was stirred at 80°C for 15 minutes. The reaction mixture was
cooled in air, and was partitioned between water and methanol
- chloroform (1:10) solvent mixture. The solvent of the
organic layer was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(methanol - chloroform), to thereby give the title compound
(0.129 g, 64%) as a solid product.

[0499]

'"H-NMR (400MHz, DMSO-dg) 8:1.77-1.96 (4H,m), 3.73-3.94 (4H,m),
4.88-5.01(1H,m), 7.35(1lH,s), 7.49-7.52(1H,m), 7.63(1lH,br s),
7.81-7.84(1H,m), 7.88(1H,d,J=8.3Hz), 8.15(1H,br s), 8.28-
8.31(1H,m), 8.57(1H,d,J=2.4Hz), 8.61(1H,dd,J=4.8,1.3Hz),
8.83(1H,d,J=1.7Hz).
EI-MSm/z:394 (M) .

Elementary analysis: as C,oH19FNgO,-0.5H,0
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carbonyl]piperidine (0.294 g) obtained in Example 6. [0506]
1H-NMR(400MHz,DMSO0-d6)6:1.56-1.65(6H,m), 3.61-3.64(2H,m),
3.80-3.83(2H,m), 7.29(1H,s), 7.48-7.51(1H,m), 7.62(1H,br s),
7.79-7.82(1H,m), 7.86(1H,dd,J=8.2,0.9Hz), 8.14(1H,br s), 8.27-8.29(1H,m),
8.54-8.55(1H,m), 8.60(1H,dd,J=4.6,1.5Hz), 8.81-8.82(1H,m).
Et-MSn1z2:356(M), Henentary.analysiso asG20M20N6020.25H20
Calculated: C, 63.06;H,5.42;N,22.06. Found: C, 62.81;H,5.28;N,21.88. 0507]
202YE%anmplé 2119 4- [5-(5-Hyd¥oxyy-2 gy fdy)-24(3-pyridyl)-1H-

p){%‘az?le §ecgrogpojéﬁ]54 4 dlg g%%geﬁd@e %OS%%MFG?} 'S’Oplyj!»\llé%'\'/ G
1{56r(5-Benzyloxy2-pytidyhA-(3-pyHdyh-1d-pysazele-3
carbonyl]-4,4-difluoropiperidine In a manner similar to that employed in
Exemplel1, 1- [5-(5-benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-

[F65]

[0501]

In a manner similar to that employed in Example 8, the
title compound (0.125 g, 63%) in solid form was prepared from
1-[5-(5-cyano-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-
carbonyl]-4-methoxypiperidine (0.190 g) obtained in Example 4.

[0502]
'"H-NMR (400MHz, DMSO-dg) 8:1.47-1.50(2H, m), 1.88(2H,m),
3.28(3H,s), 3.33-3.63(3H,m), 3.97(1H,m), 4.14(1H,m),
7.32(1H,s), 7.49-7.52(1H,m), 7.62(1H,br s), 7.80-7.83(1H,m),
7.87(1H,dd,J=8.3,0.7Hz), 8.14(1H,br s), 8.28-8.30(1H,m),
8.56(1H,d,J=2.2Hz), 8.61(1H,dd,J=4.9,1.5Hz), 8.82-8.83(1H,m).
EI-MSm/z:406 (M) .
Elementary analysis: as C,1H,2NgO53-0.25H,0
Calculated: C,61.38;H,5.52;N,20.45.

Found: C,061.36;H,5.44;N,20.49.

203



carbonyl]-4,4-difluoropiperidine (2.34 g, 95%) in solid form was prepared
from 5-(5-benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H- pyrazole-3-carboxylic acid
(1.93 g) obtained in Referential Example 4 and 4,4-difluoropiperidine
hydrochloride (0.980 g) obtained in Referential Example 12. [0510]
1H-NMR(400MHz,CDC13)5:2.06-2.12(4H,m), 3.92(2H,m), 4.20(2H,m),
5.1b@2b8$), 7.08(1H,s), 7.26-7.30(1H,m), 7.34-7.42(7H,m), 7.71-7.74(1H,m),
8.24(1H,d,J=2.9Hz), 8.53(1H,d,J=2.7Hz), 8.58(1H,dd,J=4.6,1.5Hz).
EHMSRTZ A 750 105112 ritleaC6mbotinky205 10Y6 Palladiikichrbon 1 H-
(2. 3]:_5 \yasgd(gaer to a; Iutlon o

[% benzyloxy 2-py Isjl (63 pyrlgﬁ) 1H-pyrazole-3-
cal[lrm@d]]-4 4-difluoropiperidine (2.33 g) in a solvent mixture of methanol (47
mL) and ethyl acetate (47 mL), and the resultant mixture was stirred in a
hydi&§én flow at room temperature for 1.5 hours. The catalyst was removed
from the reaction mixture by filtration, and the solvent of the filtrate was
evaporgted under reduced pressure. The residue was purified by silica gel
atography (methanol - chloroform), to thereby give the title
compoun (1 g, 89%) as a solid product. [0512]
z,DMSO(6)5;2.06(4H,m), 3.77(2H,m), 4.05(2H,m),

J4B.5,2.9HZ%), 7.45-7.48(1H,m), 7.52-

[0505]

In a manner similar to that employed in Example 8, the
title compound (0.197 g, 64%) in solid form was prepared from
1-[5-(5-cyano-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-
carbonyl]piperidine (0.294 g) obtained in Example 6.

[0506]
'"H-NMR (400MHz, DMSO-d¢) 8:1.56-1.65(6H,m), 3.61-3.64 (2H,m),
3.80-3.83(2H,m), 7.29(1H,s), 7.48-7.51(1H,m), 7.62(1lH,br s),
7.79-7.82(1H,m), 7.86(1H,dd,J=8.2,0.9Hz), 8.14(1H,br s),
8.27-8.29(1H,m), 8.54-8.55(1H,m), 8.60(1H,dd,J=4.6,1.5Hz),
8.81-8.82(1H, m) .
EI-MSm/z:376 (M") .
Elementary analysis: as C,pHoNgO,+0.25H,0
Calculated: C,63.06;H,5.42;N,22.06.
Found: C,62.81;H,5.28;N,21.88.

[0507]
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7.54(1H,m), 7.73-7.76(1H,m), 7.95(1H,d,J=2.4Hz), 8.51(1H,d,J=2.4Hz),
8.56(1H,dd,J=4.9,1.5Hz), 10.33(1H,br s). EI-MSm/z:385(M") [0513]
[Example 12] 1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine [0514] [F68] NC N N'N/ N CKF
F N 206 [0515] 1) 1-[5-(5-Trifluoromethanesulfonyloxy-2-pyridyl)-I-(3-
pyHdydH-pyrazale{3eahanydl-4 4y difluerepiperigiie-lBapyanaer simikar to
that employed in step 2) of Referential Example 8,

1B E=RiffioforetRanesulichyloxdi 2l uoropiperidine
pyiiﬁlggg]]-(&pyridyl)-lH-pyrazole-3-carbony|]-4,4- difluoropiperidine (1.67 g,
98%) in solid form was prepared from
1-[5r€5hydroxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (1.27 g) obtained in Example 11 and

tri gpaethanesulfonic acid anhydrate (0.665 mL). [0516]

7.26(1N 38:7.41(1H,m), 7.63-7.71(3H,m), 8.41(1H,m),
8.56-8. 8 648 65(1H ). EI-MSm/z:517(M’)
F

[0509]
1) 1-[5-(5-Benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine

In a manner similar to that employed in Example 1, 1-

[5-(5-benzyloxy-2-pyridyl)-1- (3-pyridyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (2.34 g, 95%) in solid form
was prepared from 5- (5-benzyloxy-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid (1.93 g) obtained in Referential
Example 4 and 4,4-difluoropiperidine hydrochloride (0.980 qg)
obtained in Referential Example 12.

[0510]
'H-NMR (400MHz, CDC13)8:2.06-2.12 (4H,m), 3.92(2H,m), 4.20(2H,m),
5.11(2H,s), 7.08(1lH,s), 7.26-7.30(1H,m), 7.34-7.42(7H,m),
7.71-7.74(1H,m), 8.24(1H,d,J=2.9Hz), 8.53(1lH,d,J=2.7Hz),
8.58(1H,dd,J=4.6,1.5Hz) .
EI-MSm/z:475(M") .

[0511]

2) Title Compound
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[0517] 2) Title Compound In an argon atmosphere, a suspension of
cyanotri(n- butyl)tin (4.06 g) and tetrakis(triphenylphosphine)palladium(0)
(5.56 g) in dichloroethane (45 mL) was refluxed for 2 hours. To the reaction
mixture was added dropwise a solution of 1-[5-(5-
trifluoromethanesulfonyloxy-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3zcarbhonyl:4,4-difluarapiperidineql.66 g) diddiahlosoethedieni3ion
mL), and the resultant mixture was refluxed for 22 hours, followed by cooling

irPair 1 Safur&bedP SAfuesus sedibit hjdrogericatberaiecwas ddteig el e 3~

tion 2 ' dth ltant. mixt filtered th h Celite.
rTe%%:rhoé‘nﬁ? mixpre, %Tug]b%%\%%gréglméx e &Vﬁi‘qrf il ihe Eg}%%en(%e e

in .
litrate was partitione en water and ¢ oform, an € organic

layes wwas deednaviet sosliums sulfate ankydrete. Afleraditikatiary step, thend
solvent was evaporated under reduced pressure, and the residue was
ptfified Byrsilied geresitimie chrematdgraphyi(hexah#dafigh atéfatey ttoroom

thereby give the title compound (1.0 80%) as a solid product. [0518
R e A S B SR & SO PO P ene
733 3HA Ham) e 4 AO-EAK L) i 1 64 7 H8{ L) s 67V {7 3A H A,

8.00-8.03(1H,m), 8.54(1H,d,J=2.4Hz), 8.66- 8.68(2H,m). EI-MSm/z:394(M")
Eférmentdry aralysivsaas Cao416F2N60:06 820 pressure. The residue

was purified by silica gel column chromatography (methanol -
chloroform), to thereby give the title compound (1.68 g, 89%)
as a solid product.

[0512]
'H-NMR (400MHz, DMSO-d¢) 8:2.06 (4H,m), 3.77(2H,m), 4.05(2H,m),
7.08(1H,s), 7.22(1H,dd,J=8.5,2.9Hz), 7.45-7.48(1H,m), 7.52-
7.54(1H,m), 7.73-7.76(1H,m), 7.95(1H,d,J=2.4Hz),
8.51(1H,d,J=2.4Hz), 8.56(1H,dd,J=4.9,1.5Hz), 10.33(1H,br s).
EI-MSm/z:385 (M) .

[0513]
[Example 12] 1-[5-(5-Cyano-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0514]

[F68]
N
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Calculated: C,59.55;H,4.25;N,20.83;F,9.42. Found: C, 59.42;H,4.12;N,20.67;
F,9.57. [0519] [Example 13] 1-[5-(5-Carbamoyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine 0520] [F69] 208 0 H2N N O F
CK N N 0521] In a manner similar to that employed in Example 8, the title
compound (0.109 g, 27%) in solid form was prepared from
1-[Be€B-eyano-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (0.40 g) obtained in Example 12.[0522]
1H-NMR OOV 1B MSO U5 52207 64H AT BL P80 H, I ZL06(0H, ) (3~

R SO S B D,
8.62(1Hred d=4=6,15H2z) 1i82-8.83(1tha). =bMSmiz: 4l 2:(Mp . Blementary
analysis: as C20H18F2N602 Calculated: C,58.25;H,4.40;N,20.38;F,9.21.
Referential Example 8, 1-[5-(5-trifluoromethanesulfonyloxy-2-
pyridyl) -1-(3-pyridyl)-1H-pyrazole-3-carbonyl]-4,4-
difluoropiperidine (1.67 g, 98%) in solid form was prepared
from 1-[5-(5-hydroxy-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (1.27 g) obtained in Example
11 and trifluoromethanesulfonic acid anhydrate (0.665 mL) .
[0516]
'H-NMR (400MHz,CDC13)8:2.09 (4H,m), 3.93(2H,m), 4.21(2H,m),
7.26(1H,m), 7.38-7.41(1H,m), 7.63-7.71(3H,m), 8.41(1H,m),
8.56-8.57(1H,m), 8.64-8.65(1H,m).
EI-MSm/z:517 (M") .
[0517]

2) Title Compound

In an argon atmosphere, a suspension of cyanotri (n-
butyl)tin (4.06 g) and
tetrakis (triphenylphosphine)palladium(0) (5.56 g) in
dichloroethane (45 mL) was refluxed for 2 hours. To the
reaction mixture was added dropwise a solution of 1-[5-(5-
trifluoromethanesulfonyloxy-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine (1.66 g) in
dichloroethane (37 mL), and the resultant mixture was

refluxed for 22 hours, followed by cooling in air. Saturated

aqueous sodium hydrogencarbonate was added to the reaction
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Found: C, 58.03;H,4.36;N,20.26;F,9.31. [0523] [Example 14]
1-[5-(5-Methoxy-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine [0524] [F70] 209 MeQ nNr/ ,F N
N}IN F N 0525] In an argon atmosphere, (trimethylsilyl)diazomethane (2.0M
hexane solution, 0.623 mL) was added dropwise at room temperature to a
satutionref, 1-$o{Sdryeroxy2ipwidy elx(Bare was filtered through
pyridyl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine (0.40 g) obtained in
E@(%H;ﬂé 11 T a solvérerixttire oP Afethaner $8myStetfiy dréfufan38MmL),
dichloromethan §1m|?)t and. the(L resultant mlgi(ture was stirred for 3

ITofrqgrorm nic T was over sodrl
hours rlmefhyaIS| yl)diazomethane hexane soﬁuﬂon 1,248 'm) was

further-added to, the: reactiorr mixture rand the resultani mixtuse vas stifreda s

for 2.5 hours. The reaction solvent was evaporated under reduced pressure,
aﬁﬁ%ﬁ@?%%é@é@r paaitiorrd FavEsh Saturated-aguesys dodium s
dro 1$?onateland chl rofor}? The or anlc la er\f\{ grled over

iUm su eyanﬁy&ra%egﬁ era 1ﬁnatlon S ep, ﬂ?e S v%nt was evapora%eg

UQQ@EéQQQQedi¥Q§§§E@b§n@iQ% the title compound (1.03 g, 80%) as
a solid product.

[0518]

'H-NMR (400MHz,CDC13)8:2.10 (4H,m), 3.93(2H,m), 4.21(2H,m),
7.33-7.34(1H,m), 7.40-7.43(1H,m), 7.64-7.66(1H,m), 7.71-
7.73(1H,m), 8.00-8.03(1H,m), 8.54(1H,d,J=2.4Hz), 8.66-
8.68(2H,m) .

EI-MSm/z:394 (M) .

Elementary analysis: as C,oH14F2NgO-0.5H,0

Calculated: C,59.55;H,4.25;N,20.83;F,9.42.

Found: C,59.42;H,4.12;N,20.67;F,9.57.

[0519]

[Example 13] 1-[5-(5-Carbamoyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0520]

[F69]
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residue was purified by silica gel column chromatography (chloroform - ethyl
acetate), to thereby give the title compound (0.194 g, 46%) as a solid
product. [0526] 1H-NMR(400MHz,CDC13)5:2.06-2.12(4H,m), 3.87(3H,s),
3.93(2H,m), 4.20(2H,m), 7.08(1H,s), 7.21-7.24(1H,m), 7.34-7.37(1H,m), 210
7.42(1H,d,J=8.8Hz), 7.71-7.74(1H,m), 8.17(1H,d,J=2.9H2z),

8: = , ,1.5Hz). EI-MSm/z:399(M*) [0527]
[Exam e 15] 1 -[5- (5 Methyl -2- pyrldyl) 1-(3-pyridyl)-1H-
onyl]-4,4-difluoropiperidine [0528] [F71] NF ND NN F N
imilar to that employed in Example 1, the title

in seteHorm was prepared from
5-(5-methyl-2-pyr widyl)-?ﬁ-pyrazole-3-carboxylic acid (665 mg)
obtained i ntial Examp ndr 4,4- difluoropiperidine hydrochloride
(681 mg)bbtained in Referential Example 12. [0530]
1H-NMR( z,CDC13)5:2.08(4H,m), 2.35(3H,s), 3.93(2H,br),

4.20(2H,br),%.13(1H,s), 7.35(2H,dd,J=8.18,4.70Hz),
[0521]

In a manner similar to that employed in Example 8, the
title compound (0.109 g, 27%) in solid form was prepared from
1-[5-(5-cyano-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (0.40 g) obtained in Example
12.

[0522]
'H-NMR (400MHz, DMSO-dg) 8:2.07 (4H,m), 3.79(2H,m), 4.06(2H,m),
7.39(1H,s), 7.49-7.53(1H,m), 7.64(1H,br s), 7.82-7.85(1H,m),
7.89(1H,dd,J=8.2,0.9Hz), 8.16(1H,br s), 8.29-8.31(1H,m),
8.58-8.59(1H,m), 8.62(1H,dd,J=4.6,1.5Hz), 8.82-8.83(1H,m).
EI-MSm/z:412 (M") .
Elementary analysis: as CyoHigF2NgO;
Calculated: C,58.25;H,4.40;N,20.38;F,9.21.
Found: C,58.03;H,4.36;N,20.26;F,9.31.

[0523]

[Example 14] 1-[5-(5-Methoxy-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0524]

[F70]
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7.53(1H,d,J=8.06Hz), 7.73(1H,ddd,J=8.18,2.44,1.53Hz), 8.31(1H,s),
8.52(1H,d,J=2.44Hz), 8.58(1H,dd,J=4.70,1.53Hz). FAB-MS m/z:384(M+H)+.
Elementary analysis: as C20H19F2Ns0O 211 Calculated: C, 62.65;H,5.00;
N,18.27;F,9.91. Found: C, 62.52;H,4.85;N,18.21;F,9.71. [0531] [Example
16] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-
pykazaqle-3-carbonyl]-4,4-difluoropiperidine [0532] [F72] rN CCKF N ) NN |
[0533] [A a panner similar to that employed in Example 1, the title
compound (115 mg, Zq%/o) in solid form was prepared from

5-(5-ch|o%-2-p -13(3-pyridyt)- l'_H-pyrazole-3-carboxylic acid (325 mg)
obtained in Refgreritial Example d 4,4- difluoropiperidine hydrochloride
(196 m inedin Referential Example 12. [0534]
1H-NMR(400MHz,CDC13)5:2.10(4H,m), 3.93(2H,br), 4.21(2H,br),
7.19(1H,8)| 7.38(1H,dd,J=8.18,4.76Hz), 7.46(1H,d,J=8.42Hz),

[0525]

In an argon atmosphere, (trimethylsilyl)diazomethane
(2.0M hexane solution, 0.623 mL) was added dropwise at room
temperature to a solution of 1-[5-(5-hydroxy-2-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine (0.40
g) obtained in Example 11 in a solvent mixture of methanol
(8m) , tetrahydrofuran (8 mL), and dichloromethane (8 mL), and
the resultant mixture was stirred for 3 hours.
(Trimethylsilyl)diazomethane (2.0M hexane solution, 1.246 m)
was further added to the reaction mixture, and the resultant
mixture was stirred for 2.5 hours. The reaction solvent was
evaporated under reduced pressure, and the residue was
partitioned between saturated aqueous sodium
hydrogencarbonate and chloroform. The organic layer was
dried over sodium sulfate anhydrate. After a filtration step,
the solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(chloroform - ethyl acetate), to thereby give the title
compound (0.194 g, 46%) as a solid product.

[0526]
'H-NMR (400MHz,CDC13)8:2.06-2.12 (4H,m), 3.87(3H,s), 3.93(2H,m),

4.20(2H,m), 7.08(1H,s), 7.21-7.24(1H,m), 7.34-7.37(1H,m),
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7.71(1H,dd,J=8.18,1.47Hz), 7.72(1H,dd,J=8.42,2.44Hz),
8.41(1H,d,J=2.44Hz), 8.54(1H,d,J=2.44Hz), 8.62(1H,dd,J=4.76,1.47Hz).
FAB-MS m/z:404(M+H)'. [0535] 212 [Example 17]
1-[5-(5-Methyl-2-pyrazinyl)-I-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-methoxypiperidine [0536] [F73] N 1 _ 0 N N ND-
OMe2N1[0537F<8 .@manner similat ta that, emplayetiiniExample 1othe title
compound (0.304 g, 88%) in solid form was prepared from
58(55r$1é%ﬁ1y|d2 -pyfaAfg)-1-63-pyridih AH-pyfaolé-2rboxylic acid (0.250 g)
OE) ﬁ[tt’al Example 6 and 4-methoxypiperidine hydrochloride
gr3 othalne in Referential Example 27. [0538]
1H-DMMR(400MHz,CDC13)6:1.70(2H,m), 1.95(2H,m), 2.58(3H,s), 3.39(3H,s),
3.49-3.59(2H,m), 3.75-3.79(1H,m), 4.09(1H,m), 4.28(1H,m), 7.19(1H,s),
7 @?imrd(qrﬂﬁ» ¥TRT. W(Mﬂtml &3PUH dYJ2T.5HEY, B B5{PM 1D, I2E0H2),
8611@ﬂdJ r%ﬂz 8§6g

uoropiperldlne

[0528]

[F71]

[0529]

In a manner similar to that employed in Example 1, the
title compound (360 mg, 40%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (665 mg) obtained in Referential Example 9 and 4,4-
difluoropiperidine hydrochloride (681 mg) obtained in
Referential Example 12.

[0530]
'H-NMR (400MHz, CDC13)8:2.08 (4H,m), 2.35(3H,s), 3.93(2H,br),
4.20(2H,br), 7.13(1H,s), 7.35(2H,dd,J=8.18,4.70Hz),
7.53(1H,d,J=8.06Hz), 7.73(1H,ddd,J=8.18,2.44,1.53Hz),
8.31(1H,s), 8.52(1H,d,J=2.44Hz), 8.58(1H,dd,J=4.70,1.53Hz).
FAB-MS m/z:384 (M+H)".

Elementary analysis: as C,pH19F2Ns50
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EI-MSm/z:378(M"). Elementary analysis: as C20H22N6020.5H20 Calculated:
C, 62.00;H,5.98;N,21.69. Found: C, 61.89;H,5.70;N,21.50. [0539] 213
[Example 18] 1-[5-(5-Methyl-2-pyridyl)-I-(2-pyrazinyl)-1H-
pyrazole-3-carbonyl]-4-methoxypiperidine 0540] [F74] N_ONCMe (NNN
~~ N [0541] 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(@374.9)a 1=hy:droxybenzotmiazobe (139 @)y 4F piethoxypiperidine
hydrochloride (0.216 g) obtained from Referential Example 27, and
triStAYRAMineq0:565 MiLY)-werd ddted af room temperature to a solution of
5-(&2)%51yl-2- pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid (0.253
g) obtained from Referential Example 35 in dichloromethane (8 mL), and the
mixkgeas strredfos22 hatsoFheregotion ynjxiure wasparditionedn -
between water and chloroform, and the aqueous layer was further extracted
WRthrerfeisformS THeo Biddnié 1dyelsiws e esribiidd iasd the combined
orq?)rgigﬁ?yer was washed with saturated brine, followed by drying over

[F72]

[0533]

In a manner similar to that employed in Example 1, the
title compound (115 mg, 26%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (325 mg) obtained in Referential Example 5 and 4,4-
difluoropiperidine hydrochloride (196 mg) obtained in
Referential Example 12.

[0534]
'"H-NMR (400MHz,CDC13)8:2.10 (4H,m), 3.93(2H,br), 4.21(2H,br),
7.19(1H,s), 7.38(1H,dd,J=8.18,4.76Hz), 7.46(1H,d,J=8.42Hz),
7.71(1H,dd,J=8.18,1.47Hz), 7.72(1H,dd,J=8.42,2.44Hz),
8.41(1H,d,J=2.44Hz), 8.54(1H,d,J=2.44Hz),
8.62(1H,dd,J=4.76,1.47Hz) .
FAB-MS m/z:404 (M+H)".

[0535]
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sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
under reduced pressure, and the residue was purified by silica gel column
chromatography (methanol - chloroform), to thereby give the title compound
(0.149 g, 44%) as a solid product. 214 [0542]
1H-NMR(400MHz,CDC13)5:1.55-1.78(2H,m), 1.87-2.04(2H,m), 2.35(3H,s),
3[38(3ihs) 3147-3.63(2H oS 02-B-84(dy 1 aY); r4:02-4.18(Hd )i dyl) - 1H-
4.20-4.32(1H,m), 7.05(1H,s), 7.45(1H,d,J=7.8Hz), 7.56(1H,dd,J=7.8,2.0Hz),
8R20-8Z30(2FH A2 SR H 1 IF2 B Y8 B7f THGE D21.4HZ). ESI-MS
m/@%é‘%(/;\/HH)*. [0543] [Example 19]
1-[5-(5-Methyl-2-pyridyl)-1-(2-pyrazinyl)-1H-
pyrazglei3-carbonyl]-4,4-difluoropiperidine [0544] [F75] N OII N/ iF i

(NTN NF N [0545] Ina manner S|m|Iar to that employed in Example 18, the

obta R eremlal I; ple 35 and 4,4- dlfluoroplperldlne hydrochlorlde

(0.200 g) 0 féﬁr} N OMe
AN
e

[0537]

In a manner similar to that employed in Example 1, the
title compound (0.304 g, 88%) in solid form was prepared from
5-(5-methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) obtained in Referential Example 6
and 4-methoxypiperidine hydrochloride (0.150 g) obtained in
Referential Example 27.

[0538]
'H-NMR (400MHz, CDC13)8:1.70 (2H,m), 1.95(2H,m), 2.58(3H,s),
3.39(3H,s), 3.49-3.59(2H,m), 3.75-3.79(1H,m), 4.09(1H,m),
4.28(1H,m), 7.19(1H,s), 7.37-7.40(1H,m), 7.74-7.77(1H,m),
8.31(1H,d,J=1.5Hz), 8.55(1H,d,J=2.0Hz),
8.61(1H,dd,J=4.9,1.5Hz), 8.66(1H,d,J=1.5Hz).
EI-MSm/z:378 (M") .
Elementary analysis: as CyoH,2NgO,+0.5H;0
Calculated: C,62.00;H,5.98;N,21.609.
Found: C,61.89;H,5.70;N,21.50.

[0539]

213



from Referential Example 12. [0546]
1H-NMR(400MHz,CDC13)5:2.03-2.17(4H,m), 2.35(3H,s), 3.90- 3.97(2H,br),
4.16-4.25(2H,br), 7.11(1H,s), 7.46(1H,d 215 like,J=7.8Hz), 7.55-7.61(1H,m),
8.21-8.25(1H,m), 8.25- 8.29(1H,m), 8.54(1H,d,J=2.7Hz), 8.94(1H,d,J=1.5Hz).
ESI-MS m/z:385(M+H)*. [0547] [Example 20]
11{[Bx(anEhioroe2-pyridyh--(Brpyridyh2bdyridyl) -1- (2-pyrazinyl) -1H-
pyrazole-3-carbonyllhexahydropyridazine [0548] [F76] CIO NN AINNH
NPIOS5%Y] Lra nearirer Similat T thacempiaiett iERample 18, the title
conb%omd (0.204 g, 58%) in solid form was prepared from
5-(L5-chIoro-2-pyridyl)-l-(S-pyridyI)-1H-pyrazole-3-carboxylic acid (0.288 g)
obtained)in Referential Example 5 and hexahydropyridazine hydrochloride
(0.14 g) obtained in Referential Example 14. [0550]

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.374 g), l-hydroxybenzotriazole (0.139 g), 4-
methoxypiperidine hydrochloride (0.216 g) obtained from
Referential Example 27, and triethylamine (0.565 mL) were
added at room temperature to a solution of 5-(5-methyl-2-
pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid (0.253
g) obtained from Referential Example 35 in dichloromethane (8
mL), and the mixture was stirred for 22 hours. The reaction
mixture was partitioned between water and chloroform, and the
aqueous layer was further extracted with chloroform. The
organic layers were combined, and the combined organic layer
was washed with saturated brine, followed by drying over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(methanol - chloroform), to thereby give the title compound

(0.149 g, 44%) as a solid product.
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1H-NMR(400MHz,CDC13)5:1.60-1.80(4H,m), 3.00(2H,br), 3.84(2HxI/3,br),
4.23(2Hx2/3,br), 6.64(IHx2/3,s), 7.10- 7.45(2H+1HxI/3,m), 7.62-7.80(2H,m),
8.35-8.61(3H,m). ESI-MS m/z:369(M+H)*. Elementary analysis: as
C18H17C1N60 Calculated: C,58.62;H,4.65;N,22.79;Cl,9.61. 216 Found:
C,58.48;H,4.69;N,22.71;CI,9.70. [0551] [Example 21]
1-[Bee+Chloro-2-pyridyl)-1-(3-pyridyl)-1H-
%azole-S-carbonyl]-2-carbamoy|hexahydropyridazine [0552] [F77] CI~fO
NMR H2Q0M0z (0553 Toineth§isiyl Boelanate (1-20 mal-Phastadded at
roo perature lution of 1-[55(5-¢chloro-2-pyridyl)-1-(3;
oA L oyTassle S aalOr A despyrcadine (0,63 9) SbHingl
from Example 120 i) 1,4¢dioxane32.Q mly)) and the (mixtyre was stirred in a
sealed tube at an external temperature of 110C for 24 hours. The reaction
mixttre Wasl .cooled it? air, and Meéthaldl Wals Sdded iheretd.- TRe fedetionl, ™) -

sglv, S evapor ecl; unge ced pressure, and the residue was
pgftﬁﬁmﬁg’ gé;év‘?/%éngéé Lfratgclle'd5 23%%632 26 fu%zljmydrogencarbonate and
methanel mehlosaferm: (1:20) solvent

[0543]

[Example 19] 1-[5-(5-Methyl-2-pyridyl)-1-(2-pyrazinyl)-1H-

pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0544]

[F75]

[0545]

In a manner similar to that employed in Example 18, the
title compound (0.204 g, 63%) in solid form was prepared from
5-(5-methyl-2-pyridyl) -1-(2-pyrazinyl)-1H-pyrazole-3-
carboxylic acid (0.238 g) obtained in Referential Example 35
and 4,4-difluoropiperidine hydrochloride (0.200 g) obtained
from Referential Example 12.

[0546]
"H-NMR (400MHz,CDC13)8:2.03-2.17 (4H,m), 2.35(3H,s), 3.90-

3.97(2H,br), 4.16-4.25(2H,br), 7.11(1H,s), 7.46(1H,d
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mixture. The aqueous layer was further extracted with methanol - chloroform
(1:20) solvent mixture, and the organic layers were combined. The combined
organic layer was washed with saturated brine, and was dried over sodium
sulfate anhydrate. After a filtration step, the solvent was 217 evaporated
under reduced pressure, and the residue was purified by silica gel column
chioreatography (immethaselr-. éhlorefprin), ®.thereby givaithe) title cempound
(0.103 g, 61%) as a solid product. [0554]
1R-RMRE20DMHZ ; CHETB)8:Y63-2.80(4H ) L(88¢1H BT t,92H3)5HZ),
3@—%@@/%‘%‘%‘(@ SLJ=13.OHZ), 4.67(1H,br), 5.46(2H,br), 7.10(1H,s),
7.35(1H,dd,J=4.9, .1Hr§l), 7.39(1H,d,J=8.3Hz), 7.69(1H,dd,J=2.5,8.3Hz),

7. 145481(1H,m), 8.40(1H,d like,J=2.5Hz), 8.46(1H,d like,J=2.2H2),
8.57(1H,d like,J=3.7Hz). ESI-MS m/z:412(M+H)'. [0555] [Example 22]
1{BEERANE 2-pyridyD-12(Z-pyraAnylydaH-1dyl) -1- (3-pyridyl) -1H-

Pyazole fioaonld idiluoropiaeritie, 193301IF7E] H2N N 0 D<F N

[0548]

[F76]

[0549]

In a manner similar to that employed in Example 18, the
title compound (0.204 g, 58%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (0.288 g) obtained in Referential Example 5 and
hexahydropyridazine hydrochloride (0.14 g) obtained in
Referential Example 14.

[0550]
"H-NMR (400MHz, CDC15)8:1.60-1.80 (4H,m), 3.00(2H,br),
3.84(2Hx1/3,br), 4.23(2Hx2/3,br), 6.64(1Hx2/3,s), 7.10-
7.45(2H+1Hx1/3,m), 7.62-7.80(2H,m), 8.35-8.61(3H,m).
ESI-MS m/z:369 (M+H)".
Elementary analysis: as Ci;gH;7C1NgO

Calculated: C,58.62;H,4.65;N,22.79;C1,9.61.
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(N [0557] 1) 1-[5-(5-tert-Butoxycarbonylamino-2-pyridyl)-1-(2-
pyrazinyl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine In a manner similar
to that employed in Example 1, 1-
[5-(5-tert-butoxycarbonylamino-2-pyridyl)-1-(2-pyrazinyl)-1H- 218
pyrazole-3-carbonyl]-4,4-difluoropiperidine (87 mg, 94%) in solid form was
prepared fromsa<{5-iartdadoxycarbonytarming-20 .
pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3-carboxylic acid (73 mg) obtained in
Refférerttial Example 20 and 4,4- difluoropiperidine hydrochloride (90 mg)

obtained in renti a [0558

1E|£aNi}InIS}4OOMﬁ-I b 1@‘555 1 5§ng s)pi 223 Y 6dm 1) Y80 396 OH m),
4pkﬁ~éz2ﬂ(&-‘8m)a@kﬁﬁ(glzti}bl’zs)ca?rbaéa&i/@);e%a'iﬂi)(&kb@ﬂrﬁd@lzlzhe
8.00-8.06(1H,m), 8.24(1H,d,J=2.4Hz), 8.28(1H,dd,J=2.4,1.5H2),
8.55A@¥.d,J=2.4Hz), 8.94(1H,d,J=1.5Hz). ESI-MS m/z:486(M+H)". [0559] 2)
Titl pound Trifluoroacetic acid (2 mL) was added at room temperature
to a'solution of the above-prepared 1-[5-(5-tert-
botQxycarbonylamino-2-pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3-
carbqfyli]-4,4-difluoropiperidine (85 mg) in dichloromethane (2 mL), and the
w3s stirred f% 30 minutes. The reaction solvent was evaporated

under rdduc ss eNand :
N-..N \N

[0553]

Trimethylsilyl isocyanate (1.20 mL) was added at room
temperature to a solution of 1-[5-(5-chloro-2-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carbonyl]lhexahydropyridazine (0.153 qg)
obtained from Example 20 in 1,4-dioxane (2.0 mL), and the
mixture was stirred in a sealed tube at an external
temperature of 110°C for 24 hours. The reaction mixture was
cooled in air, and methanol was added thereto. The reaction
solvent was evaporated under reduced pressure, and the
residue was partitioned between saturated aqueous sodium
hydrogencarbonate and methanol - chloroform (1:20) solvent
mixture. The aqueous layer was further extracted with
methanol - chloroform (1:20) solvent mixture, and the organic
layers were combined. The combined organic layer was washed
with saturated brine, and was dried over sodium sulfate

anhydrate. After a filtration step, the solvent was
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the residue was partitioned between saturated aqueous sodium
hydrogencarbonate and ethyl acetate. The organic layer was washed with
saturated brine, and was dried over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced pressure, to
thereby give the title compound (72 mg, 97%) as a solid product. 219 [0560]

16 AMRA00MHZEE D GA3)5:2 0352 5(AH A1), 82197 (4, b na), wa s
4.16-4.23(2H,br m), 7.01(1H,dd,J=8.5,2.7Hz), 7.03(1H,s),
7353 8 928502 ). L85 EEH, (P22 AN BB EI HRIED ATEDPROL -

8 SAQHAI= M), SEBAHAIELZHE), ESLWS migsBbMeH)', 3551

[Example oro- rldyl)-l-?B-pyrl yI)-cl -

pynazole-3-eahonyl]-4-raethytpiperazine [0562] [F79]0 N.N N N [0563] In
a manner similar to that employed in Example 1, the title compound (62 mg,

1698Pirdolid form was prepared from
5; 5_-chIo(ro-2-§r%ridﬁlt%-1—(3§)E}r/}ridyl)_-1H-pyr&% Ie-3-c§1r%09x(ylli§ gcid t(3991rr119)5H )
obtamed in REferentiar EXAMple S and N ™) - 2 e
3.06(1H,br), 4.42(1H,br d,J=13.0Hz), 4.67(1H,br), 5.46(2H,br),
7.10(1H,s), 7.35(1H,dd,J=4.9,8.1Hz), 7.39(1H,d,J=8.3Hz),
7.69(1H,dd,J=2.5,8.3Hz), 7.74-7.81(1H,m), 8.40(1H,d
like,J=2.5Hz), 8.46(1H,d like,J=2.2Hz), 8.57(1H,d

like, J=3.7Hz) .

ESI-MS m/z:412 (M+H) .

[0555]

[Example 22] 1-[5-(5-Amino-2-pyridyl)-1-(2-pyrazinyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0556]

[F78]

1) 1-[5-(5-tert-Butoxycarbonylamino-2-pyridyl)-1-(2-
pyrazinyl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine
In a manner similar to that employed in Example 1, 1-

[5-(5-tert-butoxycarbonylamino-2-pyridyl)-1-(2-pyrazinyl)-1H-
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methylpiperazine (100 mg). [0564] 1H-NMR(400MHz,CDC13)5:2.33(3H,s),
2.46-2.35(4H,m), 3.80- 3.90(2H,m), 4.05-4.15(2H,m), 7.16(1H,s),
7.35-7.39(1H,m), 7.42-7.46(1H,m), 7.70-7.74(2H,m), 8.40-8.41(1H,m), 220
8.54(1H,d,J=2.4Hz), 8.60-8.61(1H,m). EI-MSm/z:382(M*) [0565] [Example
24] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-

pykazole-Bcarhontj-dmethy|-3-axauipetazing J05661 -83]7 Gid . o4 N.NN
N- O N [0567] In a manner similar to that employed in Example 1, the title

céﬁﬂrfd%n%P(ﬁIWﬁ@ P5500)9A soiffofm (Was préparetr fropm rbonylamino-2-
S{5-chiorg 2oyl L (3:pyigl) A Hyrazole:3: catbexyli acid 309 me)

ained in Refere ple5 and 1-me ylplperazm -one

hM@UO%Q@d@él;ﬁllﬁn@)e@étﬁ@Mdm Refergntial foxamples12-[0568]
1H-NMR(400MHz,CDC13)5:3.07(3H,s), 3.42-3.50(2H,m), 4.00- 4.10(1H,m),
AU L BORM RH 4802 JO(TFOR) L P 2037 2 $H), obtained in

Referential Example 12.
[0558]
'H-NMR (400MHz,CDC13)8:1.53(9H,s), 2.04-2.16(4H,m), 3.90-
3.96(2H,m), 4.16-4.24(2H,m), 6.56(1H,br s), 7.10(1H,s),
7.51(1H,d,J=8.5Hz), 8.00-8.06(1H,m), 8.24(1H,d,J=2.4Hz),
8.28(1H,dd,J=2.4,1.5Hz), 8.55(1H,d,J=2.4Hz),
8.94(1H,d,J=1.5Hz).
ESI-MS m/z:486 (M+H) .
[0559]
2) Title Compound
Trifluoroacetic acid (2 mL) was added at room

temperature to a solution of the above-prepared 1-[5-(5-tert-
butoxycarbonylamino-2-pyridyl)-1-(2-pyrazinyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (85 mg) in dichloromethane
(2 mL), and the mixture was stirred for 30 minutes. The
reaction solvent was evaporated under reduced pressure, and
the residue was partitioned between saturated aqueous sodium
hydrogencarbonate and ethyl acetate. The organic layer was
washed with saturated brine, and was dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, to thereby give the title

compound (72 mg, 97%) as a solid product.
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7.35-7.50(2H,m), 8.40(1H,d,J=2.3Hz), 8.49-8.63(2H,m). EI-MSm/z:396(M*)
[0569] [Example 25] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-2-carbamoylpiperidine 221 0570] [F81] 01 rN O N- N
N CONH N 0571] In a manner similar to that employed in Example 1, the
titte compound (37 mg, 9%) in solid form was prepared from 5-
(5-phi@o12-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (300 mg)
obtained in Referential Example 5 and piperidine-2-carboxamide (130 mg)
oﬁam(iﬁ@&@eﬁﬁﬂlﬁ%%pwig- losg], m), 3.82-3.97(4H,br m),

1H-NMR( 2,CDC13)5:1,50-1,9Q(6H,m), 2.30-2,40(1H, 0-
L T RUIES s e S N
77637 80(24,01)883H{1H,5), 849@/2xlbks), 78155(1/2xIH,s),
8.61(1H,d,J=4.6Hz). EI-MSm/z:410(M") [0573]
8.32(1H,dd,J=2.4,1.2Hz), 8.54(1H,d,J=2.4Hz),
8.88(1H,d,J=1.2Hz) .

ESI-MS m/z:386 (M+H)".

[0561]

[Example 23] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]-4-methylpiperazine

[0562]

[F79]

[0563]

In a manner similar to that employed in Example 1, the
title compound (62 mg, 16%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (300 mg) obtained in Referential Example 5 and N-
methylpiperazine (100 mg).

[0564]
'H-NMR (400MHz, CDC13)8:2.33(3H,s), 2.46-2.35(4H,m), 3.80-
3.90(2H,m), 4.05-4.15(2H,m), 7.16(1H,s), 7.35-7.39(1H,m),

7.42-7.46(1H,m), 7.70-7.74(2H,m), 8.40-8.41(1H,m),
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[Example 26] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-dimethylaminoazetidine [0574] [F82] 222 N D N. N,
>-N NN 0575] In a manner similar to that employed in Example 1, the title
compound (78 mg, 20%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (300 mg)
obtained:in KReferentiat Exagmple-% and (azetigdine-3-yldimethylamine
hydrochloride (174 mg) obtained in Referential Example 18. [0576]
1HENVIR(ZD0MRIZCDC13)5:2.21(6H,s), 3.10-3.20(1H,m), 4.00- 4.07(1H,m),
4.5@-4 ?(1H,m), 4.40-4.45(1H,m), 4.60-4.70(1H,m), 7.32-7.35(1H,m),

7. a ,d,J=8.5Hz), 7.68-7.72(2H,m), 8.39(1H,d,J=2.4Hz), 8.57-8.62(2H,m).
FABAM® 18/22383(M+H). (05 R TbiExampler2dy1) -1- (3-pyridyl) -1H-
1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-

py EAste-BRcarborslcailordmetiyl pibetiohye {087 8 fR83] 223

[0566]

[F80]

[0567]

In a manner similar to that employed in Example 1, the
title compound (101 mg, 25.5%) in solid form was prepared
from 5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (300 mg) obtained in Referential Example 5
and l-methylpiperazin-2-one hydrochloride (151 mg) obtained
in Referential Example 15.

[0568]
"H-NMR (400MHz,CDC13)8:3.07 (3H,s), 3.42-3.50(2H,m), 4.00-
4.10(1H,m), 4.40-4.50(2H,m), 4.80-4.90(1H,m), 7.20-7.27(1H,m),
7.35-7.50(2H,m), 8.40(1H,d,J=2.3Hz), 8.49-8.63(2H,m).
EI-MSm/z:396 (M) .

[0569]

[Example 25] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]-2-carbamoylpiperidine
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~1 0N D~F N O0579] In a manner similar to that employed in Example 18,
the title compound (86 mg, 18%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (350 mg)
obtained in Referential Example 9 and 4- fluoromethylpiperidine
hydrochloride (384 mg) obtained in Referential Example 29. [0580]
1H-0MMR(400MHz,CDC13)5:1.40(2H,m), 1.83(2H,d,J=5.75Hz), 2.04(1H,m),
2.34(3H,s), 2.82(1H,t,J=12.21Hz), 3.18(1H,t,J=12.21H2),
4.28¢H,4,J=2.81H), 4.37(1H,q,J=2.81Hz), 4.82(2H,d,J=13.06Hz),
7:46(1H,s), 7.34(1H,dd,J=8.18,4.76Hz), 7.36(1H,d,J=7.94Hz),
;0N=7.94,2.32Hz), 7.75(1H,dt,J=8.18,1.59Hz), 8.32(1H,d,J=1.59H2),
d} =2.32Hz), 8.56(1H,dd,J=4.76,1.59Hz). FAB-MS m/z:380(M+H)'".
Ty sis:*as C, 2FNsO Calculated: C, 66.47;H,5.84;N,18.46;
F,5.01. Found: G ,5.8J;N,18.16;F,4.81. [0581] [Example 28]

1-[5- -2 pyridyl)-1Ya-gyridyl)-1H-
pyra ple-g carbonyl]-4-m }L@lperldlne 224 0582]
W
[0571]

In a manner similar to that employed in Example 1, the
title compound (37 mg, 9%) in solid form was prepared from 5-
(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (300 mg) obtained in Referential Example 5 and
piperidine-2-carboxamide (130 mg) obtained in Referential
Example 19.

[0572]
'H-NMR (400MHz, CDC13)8:1.50-1.90 (6H,m), 2.30-2.40(1H,m), 2.80-
2.90(1/2x1H,m), 4.70-4.80(1H,m), 7.18(1H,d,J=15.1Hz), 7.36-
7.39(1H,m), 7.65-7.80(2H,m), 8.41(1H,s), 8.49(1/2x1H,s),
8.55(1/2x1H,s), 8.61(1H,d,J=4.6Hz).
EI-MSm/z:410 (M) .

[0573]

[Example 26] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-dimethylaminoazetidine

[0574]

[F82]
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[F84] a N N. N OMe N LN 0583] In a manner similar to that employed in
Example 18, the title compound (590 mg, 89%) in solid form was prepared
from 5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (500
mg) obtained in Referential Example 5 and 4 methoxypiperidine
hydrochloride (380 mg) obtained in Referential Example 27. [0584]
MR(400Hz,CDC13)6:1.70(2H,m), 1.95(2H,m), 3.38(3H,s), 3.52(2H,m),

7.37(34,dfJ=8.18,4 76Hz), 7.44(1H,d,J=8.42Hz),
7.72(1Hdd, Je822, 2. A4HZYN . 73(41H,dd,J=8.18,2.44Hz),
8.41(1H,d,J53.44¥17), 8. d.052.44Hz), 8.60(1H,dd,J=4.76,1.47Hz).

FAB@M:BQ@(M+H)' Elementary analysis: as C20H20C1N502
5

Calcylategh C, 60.38;H,5.07;N,17.60;CI,8.91. Found: C, 60.14;H,5.04;
N,17.51:CI,8.91. [0585] [Example 29]

1 6%57-%1Ioro-2-pyridyI)-l-(3-pyridyI)-1H- 225
pyrazole-3-carbonyl]-4-fluoropiperidine

In a manner similar to that employed in Example 1, the
title compound (78 mg, 20%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (300 mg) obtained in Referential Example 5 and
azetidine-3-yldimethylamine hydrochloride (174 mg) obtained
in Referential Example 18.

[0576]
"H-NMR (400MHz,CDC13)8:2.21 (6H,s), 3.10-3.20(1H,m), 4.00-
4.07(1H,m), 4.20-4.25(1H,m), 4.40-4.45(1H,m), 4.60-4.70(1H,m),
7.32-7.35(1H,m), 7.47(1H,d,J=8.5Hz), 7.68-7.72(2H,m),
8.39(1H,d,J=2.4Hz), 8.57-8.62(2H,m) .
FAB-MS m/z:383 (M+H)".

[0577]

[Example 27] 1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-fluoromethylpiperidine

[0578]

[F83]
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[0586] [F85] OIN'Q N_N N N [0587] In a manner similar to that
employed in Example 18, the title compound (307 mg, 80%) in solid form
was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (300 mg)
obtained in Referential Example 5 and 4- fluoropiperidine hydrochloride (170
ained in Referential Example 13. [0588]
1HNMR§400MHz,CDC13)5:1.96(4H,m), 3.70(1H,br), 4.00(1H,br),

7.38(tH. m)y# M)/ 7.72(2H,m), 8.41(1H,br), 8.54(1H,br), 8.61(1H,br).

FAB-MS myz.386(M+H)’y [0589] [Example 30]

1-[5(5MEthyl-2-pyridyl)-1-(3-pyridyl)-1H-

pyrdzolgd3-carbonyl]-4-methoxypiperidine [0590] [F86] 226 N OMe
W

[0579]

In a manner similar to that employed in Example 18, the
title compound (86 mg, 18%) in solid form was prepared from
5-(5-methyl-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (350 mg) obtained in Referential Example 9 and 4-
fluoromethylpiperidine hydrochloride (384 mg) obtained in
Referential Example 29.

[0580]
'H-NMR (400MHz, CDC13)8:1.40 (2H,m), 1.83(2H,d,J=5.75Hz),
2.04(1H,m), 2.34(3H,s), 2.82(1H,t,J=12.21Hz),
3.18(1H,t,J=12.21Hz), 4.25(1H,q,J=2.81H), 4.37(1lH,q,J=2.81Hz),
4.82(2H,d,J=13.06Hz), 7.06(1H,s), 7.34(1lH,dd,J=8.18,4.76Hz),
7.36(1H,d,J=7.94Hz), 7.53(1H,d,J=7.94,2.32Hz),
7.75(1H,dt,J=8.18,1.59Hz), 8.32(1H,d,J=1.59Hz),
8.51(1H,d,J=2.32Hz), 8.56(1H,dd,J=4.76,1.59Hz) .
FAB-MS m/z:380 (M+H)".
Elementary analysis: as C,1H2FN5O
Calculated: C,66.47;H,5.84;N,18.46;F,5.01.
Found: C,66.18;H,5.81;N,18.16;F,4.81.

[0581]

[Example 28] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]-4-methoxypiperidine
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N ,N N 0591] In a manner similar to that employed in Example 18, the title
compound (270 mg, 50%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (400 mg)
obtained in Referential Example 9 and 4 methoxypiperidine hydrochloride
(328 mg) obtained in Referential Example 27. [0592]
1H-0MMR(400MHz,CDC13)5:1.68(2H,br), 1.94(2H,br), 2.34(3H,s),
3.38(3H,s), 3.51(2H,m), 3.74(1H,m), 4.09(1H,br), 4.26(1H,br), 7.06(1H,s),
7.34¢144,08d,=8.18,4.76Hz), 7.35(1H,d,J=8.06Hz), 7.53(1H,d,J=8.06Hz),
7-04(1H,ddd,J=8.18,2.32,1.47Hz), 8.31(1H,s), 8.51(1H,d,J=2.32Hz),

8.56 J=4.76,1.47Hz). FAB-MS m/z:378(M+H)'. [0593] [Example 31]
4-[5-({-Meljhyl-2- pyrld 1)-1-(3-pyridyl)-1H- pyrazole-3-carbonyllmorpholine
[0594] 'NYNN 0595] In a manner similar to that employed in
Example 18, the /. N OMe

T I

|,
M
[0583]

In a manner similar to that employed in Example 18, the
title compound (590 mg, 89%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (500 mg) obtained in Referential Example 5 and 4-
methoxypiperidine hydrochloride (380 mg) obtained in
Referential Example 27.

[0584]
'H-NMR (400Hz,CDC13)8:1.70 (2H,m), 1.95(2H,m), 3.38(3H,s),
3.52(2H,m), 3.76(lH,m), 4.08(l1H,m), 4.27(1H,m), 7.13(1lH,s),
7.37(1H,dd,J=8.18,4.760Hz), 7.44(1H,d,J=8.42Hz),
7.72(1H,dd,J=8.42,2.44Hz), 7.73(1lH,dd,J=8.18,2.44Hz),
8.41(1H,d,J=2.44Hz), 8.54(1H,d,J=2.44Hz),
8.60(1H,dd,J=4.76,1.47Hz) .
FAB-MS m/z:398 (M+H) "
Elementary analysis: as CyoHyoC1NsO,
Calculated: C,60.38;H,5.07;N,17.60;C1,8.91.
Found: C,060.14;H,5.04;N,17.51;C1,8.91.

[0585]

[Example 29] 1-[5-(5-Chloro-2-pyridyl)-1-(3-pyridyl)-1H-
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title compound (113 mg, 22%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (400 mg)
obtained in Referential Example 9 and morpholine (187 L). [0596]
~H-NMR(400MHz,CDC13)5:2.34(3H,s), 3.74-3.83(6H,br), 4.15(2H,br),
7.13(1H,s), 7.34(1H,dd,J=4.76,8.18Hz), 7.36(1H,d,J=7.94Hz),

7h3{Arhdd Ix734 220 Hr)} 4 7 14dtt fdpl=8. 4814 7HZ),
8.31(1H,d,J=1.47Hz), 8.52(1H,d,J=2.44Hz), 8.57(1H,dd,J=4.76,1.47Hz).
FAB-MS In/z:350(M+H)'. [0597] [Example 32]
1-[5[-@@4ethyl-2-pyridyI)-l-(2-pyridyI)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine [0598] [F88] 228 N Cz_,N-N F
ND0S99].In a manner similar to that employed in Example 18, the title

270 mg, 36%) in solid form was prepared from

th -2-pyridyl)ol-(z-pyridyl)-lH-pyrazole-3-carboxy|ic acid (556 mg)
obtained in ntigd Example 24 and 4,4- difluoropiperidine hydrochloride
(313 mg) obtgined’in Refgrent Ecxample 12. [0600]

[0587]

In a manner similar to that employed in Example 18, the
title compound (307 mg, 80%) in solid form was prepared from
5-(5-chloro-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (300 mg) obtained in Referential Example 5 and 4-
fluoropiperidine hydrochloride (170 mg) obtained in
Referential Example 13.

[0588]
"H-NMR (400MHz,CDC13)8:1.96 (4H,m), 3.70(1lH,br), 4.00(1lH,br),
4.06(1H,br), 4.23(1H,br), 4.88(0.5H,br), 4.99(0.5H,br),
7.14(14,s), 7.38(lH,m), 7.45(1H,m), 7.72(2H,m), 8.41(lH,br),
8.54(1H,br), 8.61(1lH,br).
FAB-MS m/z:386 (M+H)".

[0589]

[Example 30] 1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-methoxypiperidine

[0590]

[F86]
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1H-NMR(400MHz,CDC13)5:2.09(4H,br), 2.35(3H,s), 3.92(2H,br),
4.19(2H,br), 7.07(1H,s), 7.26(1H,m), 7.35(1H,d,J=7.94Hz),
7.51(1H,ddd,J=7.94,2.20,0.73Hz), 7.65(1H,td,J=8.06,0.98H2z),
7.83(1H,dd,J=8.06,1.96Hz), 8.27(1H,dd,J=1.95,0.86Hz),
8.28(1H,dd,J=2.20,0.86Hz). FAB-MS m/z:384(M+H)'. Elementary analysis: as
F2N50 Calculated: C, 62.65;H,5.00;N,18.27;F,9.91. Found: C,
62.43;H,5.01;N,18.22;F,9.75. [0601] [Example 33]

1 thyl-2-pyrjdyl)-1-(2-pyridyl)-1H-
pyrazole-3- -4-fluoropi Sr[{gine 0602] [F89] 2290 ,NF NN N 0603]

In a manney) sjriiilar to that e ployeg in Example 18, the title compound (264
mg;;4196) in solid form was prepared from

5-( Lm yl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (500 mg)
obtaired in Referential Example 9 and 4 fluoropiperidine hydrochloride (324
mq)R%\l%ﬁned in Referential Example 13. [0604]

1H- 400MHz,CDC13)5:1.96(4H,m), 2.35(3H,s), 3.71(1H,br),

In a manner similar to that employed in Example 18, the

title compound (270 mg, 50%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (400 mg) obtained in Referential Example 9 and 4-
methoxypiperidine hydrochloride (328 mg) obtained in
Referential Example 27.

[0592]
'H-NMR (400MHz, CDC13)8:1.68 (2H,br), 1.94(2H,br), 2.34(3H,s),
3.38(3H,s), 3.51(2H,m), 3.74(1H,m), 4.09(1H,br), 4.26(1H,br),
7.06(1H,s), 7.34(1H,dd,J=8.18,4.76Hz), 7.35(1H,d,J=8.06Hz),
7.53(1H,d,J=8.06Hz), 7.74(1H,ddd,J=8.18,2.32,1.47Hz),
8.31(1H,s), 8.51(1H,d,J=2.32Hz), 8.56(1H,dd,J=4.76,1.47Hz).
FAB-MS m/z:378 (M+H)".

[0593]

[Example 31] 4-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]morpholine

[0594]

[F87]
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4.01(2H,br), 4.22(1H,br), 4.87(0.5H,br), 4.99(0.5H,br), 7.09(1H,s),
7.34(1H,dd,J=8.18,4.76Hz), 7.36(1H,d,J=7.93Hz),
7.53(1H,dd,J=7.93,2.20Hz), 7.73(1H,ddd,J=8.18,2.44,1.47Hz),
8.31(1H,d,J=1.47Hz), 8.52(1H,d,J=2.20Hz), 8.57(1H,dd,J=4.76,1.47Hz).
FAB-MS m/z:366(M+H)'. Elementary analysis: as C20H20FN50O Calculated:
65.44;H,5.52;N,19.17;F,5.20. Found: C, 65.79;H,5.44;N,19.15;F,5.13.

obtdinegklin Referential Example 22 and morpholine (0.235 mL). [0608]
1H-NMR(400MHz,CDC13)5:3.72-3.92(6H,m), 3.94(3H,s), 4.14-

[0595]

In a manner similar to that employed in Example 18, the
title compound (113 mg, 22%) in solid form was prepared from
5-(5-methyl-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-carboxylic
acid (400 mg) obtained in Referential Example 9 and
morpholine (187 puL).

[0596]
'H-NMR (400MHz, CDC13)8:2.34 (3H,s), 3.74-3.83(6H,br),
4.15(2H,br), 7.13(1H,s), 7.34(1H,dd,J=4.76,8.18Hz),
7.36(1H,d,J=7.94Hz), 7.53(1H,dd,J=7.94,2.20Hz),
7.74(1H,dd,J=8.18,1.47Hz), 8.31(1H,d,J=1.47Hz),
8.52(1H,d,J=2.44Hz), 8.57(1H,dd,J=4.76,1.47Hz) .
FAB-MS m/z:350 (M+H) .

[0597]

[Example 32] 1-[5-(5-Methyl-2-pyridyl)-1-(2-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0598]

[F88]
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4.25(2H,m), 6.71(1H,d,J=8.6Hz), 6.96(1H,s), 7.32-7.42(2H,m),
7.61-7.67(1H,m), 8.09(1H,d,J=2.5Hz), 8.56-8.65(2H,m). ESI-MS
m/z:366(M+H)". [0609] [Example 35]
1-[5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyllhexahydropyridazine [0610] [F91] N ONNNNH H
31.0611] In a manner similar to that employed in Example 18, the title
ﬁ)u (0.132 g, 42%) in solid form was prepared from

co

rential Exa 6 and hexahydropyridazine hydrochloride
(0.182 g) optai ferential Example 14. [0612]
1H 400MHz,CDC13)5'1.60-1.90(4H,m), 2.57(3H,s), 2.95- 3.10(2H,m),

3.82-3.90)(IHx1/3,m), 4.19-4.29(2Hx2/3,m), 4.66- 4.73(1HxI/3,m),
6.67(THxI/3,s like), 7.15-7.42(2H+1Hx2/3,m), 7.70-7.84(1H,m),
8.%%(%@6%/3,3), 8.50-8.66(2H+1Hx1/3,m).

In a manner similar to that employed in Example 18, the
title compound (270 mg, 36%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(2-pyridyl)-1H-pyrazole-3-carboxylic
acid (556 mg) obtained in Referential Example 24 and 4,4-
difluoropiperidine hydrochloride (313 mg) obtained in
Referential Example 12.

[0600]
'H-NMR (400MHz, CDC13)8:2.09 (4H,br), 2.35(3H,s), 3.92(2H,br),
4.19(2H,br), 7.07(1H,s), 7.26(1H,m), 7.35(1H,d,J=7.94Hz),
7.51(1H,ddd,J=7.94,2.20,0.73Hz), 7.65(1H,td,J=8.06,0.98Hz),
7.83(1H,dd,J=8.06,1.96Hz), 8.27(1H,dd,J=1.95,0.86Hz),
8.28(1H,dd,J=2.20,0.86Hz) .
FAB-MS m/z:384 (M+H)".
Elementary analysis: as C,pHi9F2Ns50
Calculated: C,62.65;H,5.00;,N,18.27;F,9.91.
Found: C,62.43;H,5.01;N,18.22;F,9.75.

[0601]

[Example 33] 1-[5-(5-Methyl-2-pyridyl)-1-(2-pyridyl)-1H-
pyrazole-3-carbonyl]-4-fluoropiperidine

[0602]

[F89]
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ESI-MS m/z:350(M+H)'. [0613] [Example 36]
(25)-1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-2-fluoromethylpyrrolidine [0614] [F92] rF N 0 N-N N3
N [0615] In a manner similar to that employed in Example 18, the title
compound (29 mg, 8%) in solid form was prepared from 5-
[-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic 232 acid (280 mg)
obt@ined;in Referential Example 9 and (2S)-2- fluoromethylpyrrolidine

hy ide (154 mg) obtained in Referential Example 31. [0616]
1H-NNIR(4 z,gDC13)5:4.94-2.08(4H,m), 2.34(3H,s), 3.69- 4.10(2H,m),
4.38-5, , s),/7.33-7.37(1H,m), 7.39-7.43(1H,m),

7.5 (1H,m), 7.73-7.77(1H,m), 8.30(1H,d,J=1.5Hz), 8.49-8.58(2H,m).

ESHMS sh/z:366(M+H)'. [0617] [Example 37]
Methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-
pyr[%z6%lg-]3-carbonyl]-4,4-dif|uoropiperidine [0618]

In a manner similar to that employed in Example 18, the
title compound (264 mg, 41%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (500 mg) obtained in Referential Example 9 and 4-
fluoropiperidine hydrochloride (324 mg) obtained in
Referential Example 13.

[0604]
'H-NMR (400MHz, CDC13)8:1.96 (4H,m), 2.35(3H,s), 3.71(1lH,br),
4.01(2H,br), 4.22(1H,br), 4.87(0.5H,br), 4.99(0.5H,br),
7.09(1H,s), 7.34(1H,dd,J=8.18,4.76Hz), 7.36(1H,d,J=7.93Hz),
7.53(1H,dd,Jd=7.93,2.20Hz), 7.73(1H,ddd,J=8.18,2.44,1.47Hz),
8.31(1H,d,J=1.47Hz), 8.52(1H,d,J=2.20Hz),
8.57(1H,dd,J=4.76,1.47Hz) .
FAB-MS m/z:366 (M+H) .
Elementary analysis: as CyoHoFNsO
Calculated: C,65.74;H,5.52;N,19.17;F,5.20.
Found: C,65.79;H,5.44;N,19.15;F,5.13.

[0605]

[Example 34] 4-[5-(6-Methoxy-3-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]morpholine

[0606]
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[FO3] N \fN/F NNNF N[0619] Ina manner similar to that employed in
Example 1, the title compound (0.304 g, 89%) in solid form was prepared
from 5-(5-methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
(0.250 g) obtained in Referential Example 6 and 4,4-difluoropiperidine
hydrochloride (0.168 g) obtained in Referential Example 12. 0620] 233
1H-NMR[(400MHz,CDC13)5:2.07-2.13(4H,m), 2.58(3H,s), 3.94(2H,m),
4.21(2H,m), 7.25(1H,s), 7.39(1H,dd,J=8.2,4.8Hz), 7.73- 7.75(1H,m),
8.55(1H,d,J=2.4Hz), 8.62-8.64(1H,m), 8.67(1H,d,J=1.5Hz).

EI MSm/z:3%4(M*) [0621] [Example 38]

1-[5-(5- ridy)-1- ( imidinyl)-1H-
pyrazole-3-car uoropjperidine 0622] [F94] NF N X
= N~ N/
L
N

[0607]
In a manner similar to that employed in Example 18, the

title compound (0.189 g, 58%) in solid form was prepared from
- (6-methoxy-3-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.262 g) obtained in Referential Example 22
and morpholine (0.235 mL) .

[0608]
'H-NMR (400MHz, CDC13)8:3.72-3.92 (6H,m), 3.94(3H,s), 4.14-
4.25(2H,m), 6.71(1H,d,J=8.6Hz), 6.96(1H,s), 7.32-7.42(2H,m),
7.61-7.67(1H,m), 8.09(1H,d,J=2.5Hz), 8.56-8.65(2H,m).
ESI-MS m/z:366 (M+H) ".

[0609]

[Example 35] 1-[5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]hexahydropyridazine

[0610]
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NIN N F 1 ~N[0623] In a manner similar to that employed in Example 1,
the title compound (0.270 g, 78%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(2-pyrimidinyl)-1H-pyrazole-3- carboxylic acid (0.250
g) obtained in Referential Example 26 and 4,4-difluoropiperidine
hydrochloride (0.168 g) obtained in Referential Example 12. [0624]
1H-0MMR(400MHz,CDC13)6: 2.03-2.11(4H,m), 2.34(3H,s), 3.91(2H,s),
4.20(2H,s), 7.07(1H,s), 7.28-7.30(1H,m), 7.44(1H,d,J=8.IHz),

7.53-7.56(1H, "8 22 (BHTh}.28. 782 ith 3=2TBHA Y | -MS hFA384@M D 06 25F

2 D T B B et 70

NeX( INARAS2TY 11va- mannarsimilar 1q thatyemployed in-bxampla 4, the title
compound (0.211 g, 60%) in solid form was prepared from

SoERRthyIIZ pyfid ) -1 (3-pYriayl) ot pyraoler3 Rarsaaylie atid (280 g) ©
ogggn%gQ@ﬁ§§?§¥§¥9gggqggeﬁig?géﬁloride (0.182 g) obtained in
Referential Example 14.
[0612]
'H-NMR (400MHz, CDC13)8:1.60-1.90 (4H,m), 2.57(3H,s), 2.95-
3.10(2H,m), 3.82-3.90(1Hx1/3,m), 4.19-4.29(2Hx2/3,m), 4.66-
4.73(1Hx1/3,m), 6.67(1Hx1/3,s like), 7.15-7.42(2H+1Hx2/3,m),
7.70-7.84(1H,m), 8.30(1Hx2/3,s), 8.50-8.66(2H+1Hx1/3,m) .
ESI-MS m/z:350 (M+H) .
[0613]
[Example 36] (2S)-1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-2-fluoromethylpyrrolidine
[0614]

[F92]

[0615]

In a manner similar to that employed in Example 18, the
title compound (29 mg, 8%) in solid form was prepared from 5-

(5-methyl-2-pyridyl)-1-(3-pyridyl) -1H-pyrazole-3-carboxylic
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methoxy-4-methylpiperidine hydrochloride (0.192 g) obtained in Referential
Example 33. [0628] 1H-NMR(400MHz,CDC 13) 5: 1.19(3H,s),
1.54-1.61(2H,m), 1.80- 1.91(2H,m), 2.34(3H,s), 3.20-3.27(1H,m), 3.23(3H,s),
3.53- 3.60(1H,m), 4.36-4.40(2H,m), 7.05(1H,s), 7.32-7.37(2H,m),
7.52-7.54(1H,m), 7.73-7.76(1H,m), 8.31-8.32(1H,m), 8.52(1H,d,J=2.4Hz),
8h6(dH(dd J=459, 1o 2} nE MON ¥z 891 EMit) (06 20k Jimxample 4] (25) -2-
1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pYrarotemEarhemyAIr3-methexy Pieriiie U630 285 [FI6)) NG N 1R OMe
I\k%@%lr]erllr% a_manner sEﬁmiI%rlto that employed in Example 1, the title
compound (10.13 g, /%) in solid form was prepared from
5-(Eapeshyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.250 g)
obtained in Referential Example 9 and 3- methoxypiperidine hydrochloride
(OH:78'5) 6B EalHed i Reférentid ExahipléB41)[0632pB4 (3H,s) , 3.69-

L MBIAIMHZ GRS DR RO S 7R MY 4, 85 (LH M), 20201 M)y,
7.39-7.43(1H,m), 7.53-7.56(1H,m), 7.73-7.77 (1H,m),
8.30(1H,d,J=1.5Hz), 8.49-8.58(2H,m).

ESI-MS m/z:366 (M+H)".

[0617]

[Example 37] 1-[5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0618]

[F93]

[0619]

In a manner similar to that employed in Example 1, the
title compound (0.304 g, 89%) in solid form was prepared from
5-(5-methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) obtained in Referential Example 6
and 4,4-difluoropiperidine hydrochloride (0.168 g) obtained
in Referential Example 12.

[0620]
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2.34(3H,s), 3.30(3/2H,s), 3.30-3.62(3H,m), 3.44(3/2H,s), 4.18-4.44(2H,m),
7.06-7.10(1H,m), 7.32-7.39(2H,m), 7.53(1H,d,J=7.8Hz), 7.73(1H,d,J=7.8Hz),
8.30(1H,s), 8.50- 8.53(1H,m), 8.55(1H,dd,J=4.6,1.5Hz). EI-MSm/z:377(M").
Elementary analysis: as C21H23N502 Calculated: C,66.83;H,6.14;N,18.55.
Found: C, 66.90;H,6.03;N,18.58. [0633] [Example 41]
1:{b-(orMethyhZ-Nyristyl);15¢3-pyridazinyl)altin) , 2.58 (3H,s), 3.94(2H,m),
pyrazole-3-carbonyl]-4,4-difluoropiperidine [0634] 236 [F97] N F N2
~4~‘~2~1~f\%zlfl1/'|F‘Ft 1N RP 08357 ) In d midnidét sifhildr to thét-émployet: iPExample
1 280 9,9 /)S|If s prepared fr
5§(5qrg§e% yI- pyrldu% &gqé pg/rldaz%)néj/l %ng%a%rgleﬁ\%% car o%h% a%(;z%&ﬂ%'
g} obtaineddn Referential Example 10 and 4,4-difluoropiperidine
hydrochloride (0.194 g) obtained in Referential Example 12. [0636]
1ELNIAR(ZD0M A £ DC 13)5:2.00-2.20(4H, br), 2.33(3H,s), 3.88-

[0621]
[Example 38] 1-[5-(5-Methyl-2-pyridyl)-1-(2-pyrimidinyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0622]

[F94]

In a manner similar to that employed in Example 1, the
title compound (0.270 g, 78%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(2-pyrimidinyl)-1H-pyrazole-3-
carboxylic acid (0.250 g) obtained in Referential Example 26
and 4,4-difluoropiperidine hydrochloride (0.168 g) obtained
in Referential Example 12.

[0624]
'H-NMR (400MHz,CDC13)8:2.03-2.11 (4H,m), 2.34(3H,s), 3.91(2H,s),
4.20(24,s), 7.07(1H,s), 7.28-7.30(1H,m), 7.44(1H,d,J=8.1Hz),
7.53-7.56(1H,m), 8.22(1H,m), 8.70(2H,d,J=4.6Hz).
EI-MSm/z:384 (M) .

[0625]
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4.00(2H,br), 4.12-4.26(2H,br), 7.10(1H,s), 7.50(1H,d,J=7.8Hz),
7.57(1H,dd,J=7.8,1.5Hz), 7.66(1H,dd,J=8.8,4.9 Hz), 7.93(1H,dd,J=8.0,0.7
Hz), 8.20(1H,br), 9.13(1H,dd,J=4.9,1.5 Hz). ESI-MS m/z:385(M+H)". [0637]
[Example 42] 1-[5-(6-Methyl-3-pyridazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine [0638] [F98] 237 N. N~ F "N N
F [ ZxM@63919 In a-mannerseniarn teethay enagloyed--n Exaynpleyl,) theritle
compound (0.212 g, 58%) in solid form was prepared from

S6EAEA-3 pyfidainyh | T-{3RR YT -BiA B2 Ble23P &bk yfic acid (0.226
g) P&)g%l] ﬁad in Referential Example 23 and 4,4-difluoropiperidine
hydrochloride (0.226 g) obtained in Referential Example 12. [0640]
1H-NMR{400MHz,CDC13)5:2.04-2.18(4H,m), 2.73(3H,s), 3.90- 4.00(2H,br),
4.16-4.26(2H,br), 7.27(1H,s), 7.36-7.42(2H,m), 7.50(1H,d,J=8.5Hz),

2(1H,m), 8.54(1H,d,J=2.5Hz), 8.62(1H,dd,J=4.9,1.5Hz).

X84

[0627]

In a manner similar to that employed in Example 1, the
title compound (0.211 g, 60%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.250 g) obtained in Referential Example 9 and 4-
methoxy-4-methylpiperidine hydrochloride (0.192 g) obtained
in Referential Example 33.

[0628]
'H-NMR (400MHz,CDC13)8:1.19(3H,s), 1.54-1.61(2H,m), 1.80-
1.91(2H,m), 2.34(3H,s), 3.20-3.27(1H,m), 3.23(3H,s), 3.53-
3.60(1H,m), 4.36-4.40(2H,m), 7.05(1lH,s), 7.32-7.37(2H,m),
7.52-7.54(1H,m), 7.73-7.76(1H,m), 8.31-8.32(1H,m),
8.52(1H,d,J=2.4Hz), 8.56(1H,dd,J=4.9,1.5Hz).
EI-MSm/z:391 (M) .

[0629]

[Example 40] 1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-methoxypiperidine

[0630]
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ESI-MS m/z:385(M+H)'. [0641] [Example 43]
(3R)-1-[5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-fluoropiperidine 0642] [F99] 238 C1LF ~\rN"N)
N-N ~/ N 0643] In a manner similar to that employed in Example 18, the
titte compound (135 mg, 35%) in solid form was prepared from
5-(5-ehloro-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (301 mg)
obtained in Referential Example 5 and (3R)-3- fluoropiperidine hydrochloride
obtained in Referential Example 30. [0644]

HﬁNM (400MHz,CDC13)5:1.63(1H,s), 1.91-1.97(3H,m), 3.49(0.5H,br s),

3.90: ), 4336 (0.5H,m), 4.67- 4.79(1H,m), 7.17(1H,s),
7.37(1H,dd 3=8.2.4.8K7), 149(1H,d,J=8.3Hz), 7.71-7.76(2H,m),
8.4 N=g/4Hz), 8:54(1H,s), 8.61(1H,dd,J=4.8,1.6Hz). ESI-MS
m/z{386(M+H)'". OMe
-
I
[0631]

In a manner similar to that employed in Example 1, the
title compound (0.133 g, 39%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.250 g) obtained in Referential Example 9 and 3-
methoxypiperidine hydrochloride (0.176 g) obtained in
Referential Example 34.

[0632]
'H-NMR (400MHz,CDC13)8:1.56-1.67 (2H,m), 1.86(1H,m), 2.02(1H,m),
2.34(3H,s), 3.30(3/2H,s), 3.30-3.62(3H,m), 3.44(3/2H,s),
4.18-4.44(2H,m), 7.06-7.10(1H,m), 7.32-7.39(2H,m),
7.53(1H,d,Jd=7.8Hz), 7.73(1H,d,J=7.8Hz), 8.30(1H,s), 8.50-
8.53(1H,m), 8.55(1H,dd,J=4.6,1.5Hz).
EI-MSm/z:377 (M") .
Elementary analysis: as C,1H23Ns50;
Calculated: C,66.83;H,6.14;N,18.55.
Found: C,66.90;H,6.03;N,18.58.

[0633]

[Example 41] 1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridazinyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0634]
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[0645] [Example 44] (3R)-1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-fluoropiperidine 0646] [F100] 239 F NO~\N-/N) N
~/ N 0647] In a manner similar to that employed in Example 18, the title
compound (212 mg, 54%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (302 mg)
obtained]in Referential Example 9 and (3R)-3- fluoropiperidine hydrochloride
(150.4 mg) obtained in Referential Example 30. [0648]

1H- (400MHz,CDC13)5:1.55(1H,br s), 1.98-2.02(3H,m), 2.34(3H,s),
3.50(0.9H,br s), 3.92-4.13(3H,m), 4.35(0.5H,br s),

4.7 —48.2}20.$:}(7F10(1H,s), 7.33-7.39(2H,m), 7.52- 7.55(1H,m),

7.76(1H,d,J=7 8H2)8,;31(1H;s), 8.52(1H,s), 8.57(1H,s). ESI-MS
m/z; H). [0649 niple 45]
1-[8-(5-Amino-2-pyridyl)-1-(3-pyridyl)-1H-

pyr Qré\-IB-carbonyl]-4,4-difIuoropiperidine

[0635]

In a manner similar to that employed in Example 18, the
title compound (0.280 g, 92%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridazinyl)-1H-pyrazole-3-
carboxylic acid (0.227 g) obtained in Referential Example 10
and 4,4-difluoropiperidine hydrochloride (0.194 g) obtained
in Referential Example 12.

[0636]
'H-NMR (400MHz, CDC13)8:2.00-2.20 (4H,br), 2.33(3H,s), 3.88-
4.00(2H,br), 4.12-4.26(24,br), 7.10(1H,s), 7.50(1H,d,J=7.8Hz),
7.57(1H,dd,J=7.8,1.5Hz), 7.66(1H,dd,J=8.8,4.9 Hz),
7.93(1H,dd,J=8.0,0.7 Hz), 8.20(1H,br), 9.13(1H,dd,J=4.9,1.5
Hz) .
ESI-MS m/z:385 (M+H)".

[0637]

[Example 42] 1-[5-(6-Methyl-3-pyridazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0638]

[F98]
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0650] [F101] 240 H2N N NCF N 'NiF , N 0651] 1)
1-[5-(5-tert-Butoxycarbonylamino-2-pyridyl)-1-(3-pyridyl)
1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine In a manner similar to that
employed in Example 18, 1-
[5-(5-tert-butoxycarbonylamino-2-pyridyl)-1-(3-pyridyl)-1H-
razole-3-carbonyl]-4,4-difluoropiperidine (466 mg, 96%) in amorphous

) rbonylamino-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
(381'mg) optained|jin Refer tial Example 20 and 4,4-difluoropiperidine
hydrachlor 73 mg), obtained in Referential Example 12. [0652]
1H@4OOMHZ,CDC13)5:1.53(9H,s), 2.07(4H,br s), 3.92(2H,s),
4.2Q(2H:s), 6.63(1H,s), 7.11(1H,s), 7.35(1H,dd,J=8.2,4.8Hz),
7.42(j1\i—|,d,J:8.5Hz), 7.70(1H,dt,J=8.5,2.0Hz), 8.04(1H,s),
8.%@%%?,J=2.0HZ), 8.57(2H,dt,J=11.7,4.3Hz). ESI-MS m/z:485(M+H)".

[0 Title Compound 4N HC1-dioxane (10 mL) was added at room
temperatire;tGhanner similar to that employed in Example 1, the

title compound (0.212 g, 58%) in solid form was prepared from
5-(6-methyl-3-pyridazinyl)-1-(3-pyridyl) -1H-pyrazole-3-
carboxylic acid (0.226 g) obtained in Referential Example 23
and 4,4-difluoropiperidine hydrochloride (0.226 g) obtained
in Referential Example 12.

[0640]
"H-NMR (400MHz,CDC13)8:2.04-2.18 (4H,m), 2.73(3H,s), 3.90-
4.00(2H,br), 4.16-4.26(2H,br), 7.27(1H,s), 7.36-7.42(2H,m),
7.50(1H,d,J=8.5Hz), 7.78-7.82(1H,m), 8.54(1H,d,J=2.5Hz),
8.62(1H,dd,J=4.9,1.5Hz) .
ESI-MS m/z:385 (M+H)".

[0641]

[Example 43] (3R)-1-[5-(5-chloro-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-fluoropiperidine

[0642]

[F99]

238



a solution of 1-[5-(5-tert-butoxycarbonylamino-2-pyridyl)-1-
(3-pyridyl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine 241 (458 mgq) in
dichloromethane (30 mL), and the mixture was stirred for 30 minutes. The
reaction solvent was evaporated under reduced pressure, and saturated
agueous sodium hydrogencarbonate was added to the residue, to thereby
%Fltrallze the residue. The resultant mixture was extracted with
-methanol (10:1), and the organic layer was dried over sodium
sulfatg arl ydrate. After a flﬁranon step, the solvent was evaporated under
reducet! pr nd the\residue was purified by silica gel thin-layer
chrom fograp (metkangl - chloroform), to thereby give the title compound
(254 g, O%;z!as a solid product. [0654]
1H-N 00MHz,CDC13)5:2.07-2.10(4H,m), 3.87-3.92(4H,m), 4.14(2H,br
s) 6.97(1H,dt,J=9.4,1.5Hz), 7.02(1H,d,J=0.5Hz), 7.24-7.26(1H,m),
3@%{% d,J=8.1,4.9Hz), 7.71-7.74(1H,m), 7.94(1H,d,J=2.9Hz),
8. d,J=4.8,1.5Hz). ESI-MS m/z:385(M+H)'. Elementary analysis: as
C19H18H2N6RGalculated: C.59.37 Hith ¥ 2dN21:8614,9.8% Jaund: €£H9.28:
H,4.68;N,21.71;F,9.77. [0655] [Example 46]
(38)-14545metmd- 2 pyAdyiy-1-Bpyridypl)d¢d-id form was prepared from

pgr_a@gle 318?‘:';)b0£1ygyrﬂg [?p)irmlgdlpyrq)(?sq [FlO% razole-3-carboxylic

acid (301 mg) obtained in Referential Example 5 and (3R)-3-

fluoropiperidine hydrochloride (154 mg) obtained in
Referential Example 30.

[0644]
'H-NMR (400MHz,CDC13)8:1.63 (1H,s), 1.91-1.97(3H,m),
3.49(0.5H,br s), 3.90-4.02(3H,m), 4.36-4.43(0.5H,m), 4.67-
4.79(1H,m), 7.17(1H,s), 7.37(1lH,dd,J=8.2,4.8Hz),
7.49(1H,d,J=8.3Hz), 7.71-7.76(2H,m), 8.41(1H,d,J=2.4Hz),
8.54(1H,s), 8.61(1H,dd,J=4.8,1.6Hz).
ESI-MS m/z:386 (M+H)".

[0645]

[Example 44] (3R)-1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-fluoropiperidine

[0646]

[F100]
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242 o N ~fNON NOAF N 0657] In a manner similar to that employed in
Example 18, the title compound (107 mg, 31%) in solid form was prepared
from 5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (280
mg) obtained in Referential Example 9 and (3S)-3- fluoropyrrolidine
hydrochloride (153 mg) obtained in Referential Example 28. [0658]

1H- NMR(4OOMHz CDC13)5 1.98-2. 18(1H m) 2.28-2. 41(1H m) 2. 35(3H,s),

7.55(1N-I,d 9 6@ 73 7. 76(1H m) 8 30(1H S), 8.55-8.57(2H,m).
ESI-MS m/z:. ementary analysis: as C19H18FN50.0.25H20
Calcﬂa%& C, 64.12;H,5.24;N,19.68. Found: C, 64.19;H,5.24;N,19.66.
[0659 \JExample 47] (25)-1-[5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl)-
1H-pyrazole-3-carbonyl]-2-fluoromethylpyrrolidine 0660] [F103] 243 N -IF

[0647]

In a manner similar to that employed in Example 18, the
title compound (212 mg, 54%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (302 mg) obtained in Referential Example 9 and (3R)-3-
fluoropiperidine hydrochloride (150.4 mg) obtained in
Referential Example 30.

[0648]
'H-NMR (400MHz, CDC13)8:1.55 (1H,br s), 1.98-2.02(3H,m),
2.34(3H,s), 3.50(0.5H,br s), 3.92-4.13(3H,m), 4.35(0.5H,br s),
4.73(1H,dd,J=48.2,20.4Hz), 7.10(1H,s), 7.33-7.39(2H,m), 7.52-
7.55(1H,m), 7.76(1H,d,J=7.8Hz), 8.31(1H,s), 8.52(1lH,s),
8.57(1H,s) .
ESI-MS m/z:366 (M+H)".

[0649]

[Example 45] 1-[5-(5-Amino-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0650]

[F101]
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N ON-N No N [0661] In a manner similar to that employed in Example 18,
the title compound (188 mg, 51%) in solid form was prepared from
5-(5-methyl-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid (281 mg)
obtained in Referential Example 6 and (2S)-2-fluoromethylpyrrolidine
hydrochloride (139 mg) obtained in Referential Example 31. [0662]
1HNMR(400MHz,CDC13)5:1.94-2.15(4H,m), 2.58(3H,s), 3.72- 4.10(2H,m),
4.309- ,m), 7.34(1H,s), 7.36-7.41(1H,m), 7.73-7.77(1H,m), 8.30(1H,s),
,m). ESI MS m/z:367(M+H)'. Elementary analysis: as
C19H19FNG6 cm ted?/ C, §2/28;H,5.23;N,22.94. Found: C, 62.00;H,5.15;
N,22.76. _[0663] [Fxampls, 48] [._5 (5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazgfe-3% arb(%yl]pyrazolldlne 0664] [F104] 24410 NNJ N-NN

1) 1-[5-(5-tert-Butoxycarbonylamino-2-pyridyl)-1-(3-pyridyl) -
lH-pyrazole-3-carbonyl]-4,4-difluoropiperidine

In a manner similar to that employed in Example 18, 1-
[5-(5-tert-butoxycarbonylamino-2-pyridyl) -1- (3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine (466 mg, 96%) in
amorphous form was prepared from 5-(5-tert-
butoxycarbonylamino-2-pyridyl) -1-(3-pyridyl) -1H-pyrazole-3-
carboxylic acid (381 mg) obtained in Referential Example 20
and 4,4-difluoropiperidine hydrochloride (173 mg) obtained in
Referential Example 12.

[0652]
'H-NMR (400MHz,CDC15)8:1.53(9H,s), 2.07(4H,br s), 3.92(2H,s),
4.20(24,s), 6.63(lH,s), 7.11(1H,s), 7.35(1H,dd,J=8.2,4.8Hz),
7.42(1H,d,JdJ=8.5Hz), 7.70(1H,dt,J=8.5,2.0Hz), 8.04(1lH,s),
8.29(1H,d,J=2.0Hz), 8.57(2H,dt,J=11.7,4.3Hz).
ESI-MS m/z:485 (M+H)"
[0653]

2) Title Compound

4N HCl-dioxane (10 mL) was added at room temperature to
a solution of 1-[5-(5-tert-butoxycarbonylamino-2-pyridyl)-1-

(3-pyridyl) -1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine
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H N 0665] A 4N solution of HCI in dioxane (4.5 mL) was added at OC to a
solution of 2-[5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-
1H-pyrazole-3-carbonyl]pyrazolidine-I-carboxylic acid tert- butyl ester (0.459
g) obtained from Referential Example 32 in dichloromethane (13.5 mL), and
the mixture was stirred for 1.5 hours. The reaction mixture was partitioned
beaseend N iagueiatisl seditet hydeoxide and)Ghlaraformeand:thea agueoss
layer was further extracted with chloroform. The organic layers were
combired, ard thé cBRibinEd orgaifc E5RT Was! Washed ithesattraee b s
follog\éq_,d ]tf)g Ogurgi&g over sodium sugate gn@ggrea&e. A&ter a fiItragion step, the

U ressur and satu a Us sodium
soR/ent was evapo‘?ated un&e’r reduce% pressure, a%CFt e resiaue was

putified dynsiica gek celumn chrematagraphy (methanel - eblotatoray;to
thereby give the title compound (0.284 g, 80%) as an amorphous product.
[0668]* 2 HLRMR 4O FZICD C13)522 1952 B5(21H, M} 2 33{3M %), 8xracted

3.27(2H,m), 3.75-3.86(2Hx2/3,m), 4,12-4.22(2Hx1/3,m), 4.70-
RIS THS % A58 SO ) 7 207 SOLAL Ry, 7 68 7 oA
8:30(dH, BR) e 8.50-8 L ZEuMY 2 ABaMIS, AVZ:335 (M 245 0664 tExamplesp,

49] 1-[5-(5-Methyl-2-pyridyl)-I-(3-pyridyl)-1H-
p?i‘@zcﬂ@@@aﬁbo@]-@ﬁgmﬂgymo}m@ reduced pressure, and the

residue was purified by silica gel thin-layer chromatography
(methanol - chloroform), to thereby give the title compound
(254 mg, 70%) as a solid product.

[0654]
'H-NMR (400MHz,CDC13)8:2.07-2.10 (4H,m), 3.87-3.92(4H,m),
4.14(2H,br s), 6.97(1H,dt,J=9.4,1.5Hz), 7.02(1H,d,J=0.5Hz),
7.24-7.26(1H,m), 7.34(1H,dd,J=8.1,4.9Hz), 7.71-7.74(1H,m),
7.94(1H,d,J=2.9Hz), 8.56(2H,td,J=4.8,1.5Hz).
ESI-MS m/z:385 (M+H) ".
Elementary analysis: as CigHigF2NgO
Calculated: C,59.37;H,4.72;N,21.86;F,9.89.
Found: C,59.28;H,4.68;N,21.71;F,9.77.

[0655]

[Example 46] (3S)-1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-3-fluoropyrrolidine

[0656]

[F102]
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[0668] [F105] NN'NN N CHO N [0669] 4-(Dimethylamino)pyridine (0.186
g) and trifluoromethanesulfonic acid anhydrate (0.199 mL) were added at
OC to a solution of 1-[5-(5-methyl-2-pyridyl)-1-(3-
pyridyl)-1H-pyrazole-3-carbonyl]pyrazolidine (0.264 g) obtained from
Example 48 in N,N-dimethylformamide (5.0 mL), and the mixture was stirred
ur. The reaction mixture was partitioned between saturated aqueous

extractediwith ethyl-acetate. Tr'ge organic layers were combined, and the
combihed ganic lglyer wasyflashed with saturated brine, followed by drying
over sodium s ffate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was purified by silica
gelitolumn chromatography (methanol - chloroform), to thereby give the title
compdlnd (0.156 g, 55%) as a solid product. 246 [0670]
1H-§%\43§400MHz,CDC13)5:2.10-2.25(2H,m), 2.34(3H,s), 3.65- 3.75(2H,m),
4d -4.18(2H,m), 7.18-7.30(1H,m), 7.32-7.40(2H,m), 7.50-7.56(1H,m),
7.73-7.83{1H,m)n8 34 (1K 284761, employed in Example 18, the

title compound (107 mg, 31%) in solid form was prepared from
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (280 mg) obtained in Referential Example 9 and (3S)-3-
fluoropyrrolidine hydrochloride (153 mg) obtained in
Referential Example 28.

[0658]
'H-NMR (400MHz,CDC13)8:1.98-2.18 (1H, m), 2.28-2.41 (1H ,m),
2.35(3H,s), 3.77-4.20(3H,m), 4.42-4.52(1H,m), 5.25-5.41(1H,m),
7.25-7.26(1H,m), 7.35(1H,dd,J=8.2,4.8Hz),
7.41(1H,dd,Jd=8.1,2.2Hz), 7.55(1H,dd,J=7.9,1.6Hz), 7.73-
7.76(1H,m), 8.30(1H,s), 8.55-8.57(2H,m) .
ESI-MS m/z:352 (M+H)".
Elementary analysis: as CigH13FNsO-0.25H,0
Calculated: C,64.12;H,5.24;N,19.68.
Found: C,064.19;H,5.24;N,19.6606.

[0659]

[Example 47] (2S)-1-[5-(5-Methyl-2-pyrazinyl)-1-(3-pyridyl) -
lH-pyrazole-3-carbonyl]-2-fluoromethylpyrrolidine

[0660]

[F103]
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8.54-8.62(2H,m). ESI-MS m/z:363(M+H)*. [0671] [Example 50]
4-[5-(1-Methyl-1H-pyrrol-2-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyllmorpholine 0672] [F106] N N.N/N\,-al1l~ N [0673]
In a manner similar to that employed in Example 1, the title compound
(0.211 g, 80%) in solid form was prepared from
5=(1-methyl-1H-pyrrol-2-yl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
(5%"2 obtained in Ref.,e*r@ntial Example 37 and morpholine (0.123 mL).
[0674] -NMR(40§MHz,CDC13)5:3.36(3H,s), 3.76-3.86(6H,m), 4.18-
4.21(%H,m) ©6.10(1H,dd,3=3,7,1.7Hz), 6.15-6.17(1H,m), 6.72- 6.73(1H,m),
6.95(1H,s NZ.Z% -7.30(14,m), 7.49-7.52(1H,m), 8.55(1H,d,J=4.2Hz),
8.6Q(1Fd,J=2.4Hz). 247 ESI-MS m/z:338(M+H)*. [0675] [Example 51]
1-[mmyl-lH-pyrrol-2-yl)-1—(3-pyridyl)-1H-
pyrazble-3-carbonyl]-4-methoxypiperidine 0676]

[0661]

In a manner similar to that employed in Example 18, the
title compound (188 mg, 51%) in solid form was prepared from
5-(5—methyl-2-pyrazinyl) -1-(3-pyridyl) -1H-pyrazole-3-
carboxylic acid (281 mg) obtained in Referential Example 6
and (2S)-2-fluoromethylpyrrolidine hydrochloride (139 mg)
obtained in Referential Example 31.

[0662]
'H-NMR (400MHz,CDC13)8:1.94-2.15(4H,m), 2.58(3H,s), 3.72-
4.10(2H,m), 4.39-5.20(3H,m), 7.34(1H,s), 7.36-7.41(1H,m),
7.73-7.77(1H,m), 8.30(1H,s), 8.53-8.71(3H,m) .
ESI-MS m/z:367 (M+H) *.
Elementary analysis: as CigHi9ENgO
Calculated: C,62.28;H,5.23;N,22.94.
Found: C,62.00;H,5.15;N,22.76.

[0663]

[Example 48] 1-[5-(5-Methyl-2-pyridyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]pyrazolidine

[0664]

[F104]
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[F107] N11, 0 ND-O N.N ~~// N~T 0677] In a manner similar to that
employed in Example 1, the title compound (0.247 g, 86%) in amorphous
form was prepared from
5-(1-methyl-1H-pyrrol-2-yl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
(0.209 g) obtained in Referential Example 37 and 4-methoxypiperidine
hydrochloride (0.218 g) obtained in Referential Example 27. [0678]

4.29-4\35 , §.11¢1H,dd,J=3.7,1.7Hz), 6.15-6.17(1H,m),
6.72-6.73(0H,(A), 6.89(1H,s), 7.26-7.29(1H,m), 7.50-7.53(1H,m),
8.53({1H dd,J=4.6,1.2 ), 8.60(1H,d,J=2.4Hz). ESI-MS m/z:366(M+H)*.
xample 52] 1-[5-(6-Methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine 248 0680] [F108] M90 N,, O

[0665]

A 4N solution of HCl in dioxane (4.5 mL) was added at
0°C to a solution of 2-[5-(5-methyl-2-pyridyl)-1-(3-pyridyl) -
lH-pyrazole-3-carbonyl]pyrazolidine-1l-carboxylic acid tert-
butyl ester (0.459 g) obtained from Referential Example 32 in
dichloromethane (13.5 mL), and the mixture was stirred for
1.5 hours. The reaction mixture was partitioned between 1IN
aqueous sodium hydroxide and chloroform, and the aqueous
layer was further extracted with chloroform. The organic
layers were combined, and the combined organic layer was
washed with saturated brine, followed by drying over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (methanol -
chloroform), to thereby give the title compound (0.284 g,
80%) as an amorphous product.

[0666]
'H-NMR (400MHz,CDC13)8:2.10-2.35(2H,m), 2.33(3H,s), 3.12-
3.27(2H,m), 3.75-3.86(2Hx2/3,m), 4.12-4.22(2Hx1/3,m), 4.70-
4.80(1Hx2/3,m), 5.42-5.50(1Hx1/3,m), 7.20-7.60(4H,m), 7.68-
7.84(1H,m), 8.30(1lH,br), 8.51-8.60(2H,m).

FAB-MS m/z:335 (M+H)".
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N F NN NF N O0681] In a manner similar to that employed in Example 1, the
title compound (0.254 g, 66%) in solid form was prepared from
5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
(0.300 g) obtained in Referential Example 36 and 4,4-difluoropiperidine
hydrochloride (0.235 g) obtained in Referential Example 12. [0682]
1H-0MMR(400MHz,DMSO0-d6)6:2.02-2.18(4H,m), 3.75-3.85(2H,m),
4.00(3H,s), 4.00-4.12(2H,m), 7.35(1H,d like,J=9.3Hz), 7.38(1H,s like),

7 5aPRda, 5810 34‘§|5I2) 7.865191 (AT Py LR 0B(TH o ke ¥E9BH2), LH-
8, 60 8,70(2H,m). ESI-M méz %Ol M+ % 06§311LExampIe 53]

cYaz yrp yI

4- [ Methoxy % pyridazinyl)- 1

pyrazae3-carbonyllmorpholine [0684] [F109] 249 MeO N,,N ~N-N "NV 0

N 0685]
[F105]

4- (Dimethylamino)pyridine (0.186 g) and
trifluoromethanesulfonic acid anhydrate (0.199 mL) were added
at 0°C to a solution of 1-[5-(5-methyl-2-pyridyl)-1-(3-
pyridyl) -1H-pyrazole-3-carbonyl]pyrazolidine (0.264 qg)
obtained from Example 48 in N,N-dimethylformamide (5.0 mL),
and the mixture was stirred for 1 hour. The reaction mixture
was partitioned between saturated aqueous sodium
hydrogencarbonate and ethyl acetate, and the aqueous layer
was extracted with ethyl acetate. The organic layers were
combined, and the combined organic layer was washed with
saturated brine, followed by drying over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (methanol -
chloroform), to thereby give the title compound (0.156 g,

55%) as a solid product.
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In a manner similar to that employed in Example 1, the title compound
(0.118 g, 39%) in solid form was prepared from
5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid
(0.259 g) obtained in Referential Example 36 and morpholine (0.145 mL).
[0686] 1H-NMR(400MHz,CDC13)5:3.72-3.89(6H,m), 4.13(3H,s), 4.15-
4.24@H,m), 7.01(1H,d,J=9.0Hz), 7.21(1H,s), 7.38(1H,dd,J=8.6,4.9Hz),
7.47(1H,d,J=9.0H2), 7.76-7.82(1H,m), 8.55(1H,d like,J=2.4Hz),

8.6 1R 024 9, LBFY)) E-US /Y2 367(MHH)' . 2[0887 {ERample 531

1:[5- ino-2-pyrazinyl prldyl
p?/[raé% & -cgrbo%y 4% %%u%%ﬁog}pendme [OG§'§)] [Fll i Bl HZRN o BN

N7/% 0 E7 Ns[O6B9) 2P0 1). 1-§5-(5dent:Bytoxycarzanylaning-2-pyrazingd)-1«(3;
pyridyl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine In a manner similar to

tiatEmployetlin Example 1, 1-

[ t butox ﬁﬁ amlno -2-pyrazinyl)-1-(3-pyridyl)-1H-
%/rgagfzoé garlgéc()%% Zf -difluoropiperidine (0.494 g, 87%) in

[0671]
[Example 50] 4-[5-(1-Methyl-1H-pyrrol-2-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]morpholine

[0672]

[F106]

[0673]

In a manner similar to that employed in Example 1, the
title compound (0.211 g, 80%) in solid form was prepared from
5-(l-methyl-1H-pyrrol-2-yl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.209 g) obtained in Referential Example 37
and morpholine (0.123 mL) .

[0674]
'H-NMR (400MHz, CDC13)8:3.36 (3H,s), 3.76-3.86(6H,m), 4.18-
4.21(2H,m), 6.10(1H,dd,J=3.7,1.7Hz), 6.15-6.17(1H,m), 6.72-
6.73(1H,m), 6.95(1H,s), 7.27-7.30(1H,m), 7.49-7.52(1H,m),

8.55(1H,d,J=4.2Hz), 8.60(1H,d,J=2.4Hz).
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solid form was prepared from 5-[5-(tert-butoxycarbonylamino)-
2-pyrazinyl]-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.450 g) obtained in
Referential Example 25 and 4,4- difluoropiperidine hydrochloride (0.223 g)
obtained in Referential Example 12. [0690]
1H-NMR(400MHz,CDC13)5:1.54(9H,s), 2.07-2.13(4H,m), 3.94(2H,m),
AE22(2bkm),/ 2. 20(8 k) 7 37-7.40(1H,m), 7.53(1H,s), 7.73- 7.76(1H,m),
8.40(1H,d,J=1.7Hz), 8.57(1H,m), 8.63(1H,dd,J=4.9,1.5Hz),
9.15@FP4,J=1.5Hz). EI-MSm/z:485(M") [0691] 2) Title Compound
Trifluoroacetic.acid (4.9 mL) added at room temperature.to a solution of ,
il vl G o e A
cakhomd]4 43difluoropiperidine 486 @) ip shichioremethane (9.7 mL), and
the mixture was stirred for 3 hours. The reaction mixture was partitioned
betWééf ksaturated aqueous sodium hydrogencarbonate and chloroform, and
the p&[%ggéc layer was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced 251 pressure, and the

resk as purified by silica gel column chromatography (methanol -
chK{orgform), to thereby give the title compound (0.342 g, 88%) as a solid

product W@%%MHZ,CDCB)S:Z.%MH,m), 3.78(2H,m),

[0677]

In a manner similar to that employed in Example 1, the
title compound (0.247 g, 86%) in amorphous form was prepared
from 5-(l-methyl-1H-pyrrol-2-yl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.209 g) obtained in Referential Example 37
and 4-methoxypiperidine hydrochloride (0.218 g) obtained in
Referential Example 27.

[0678]
'H-NMR (400Hz,CDC13)8:1.66-1.75(2H, m), 1.92-2.01(2H,m),
3.35(3H,s), 3.39(3H,s), 3.50-3.59(2H,m), 3.75-3.81(1H,m),
4.07-4.13(1H,m), 4.29-4.35(1H,m), 6.11(1H,dd,J=3.7,1.7Hz),
6.15-6.17(1H,m), 6.72-6.73(1H,m), 6.89(1H,s), 7.26-7.29(1H,m),
7.50-7.53(1H,m), 8.53(1H,dd,J=4.6,1.2Hz), 8.60(1H,d,J=2.4Hz).
ESI-MS m/z:366 (M+H)".

[0679]

[Example 52] 1-[5-(6-Methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-

pyrazole-3-carbonyl]-4,4-difluoropiperidine
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6.80(2H,s), 7.09(1H,m), 7.48-7.51(1H,m), 7.68(1H,m), 7.79- 7.82(1H,m),
8.21(1H,s), 8.58(2H,m). EI-MSm/z:385(M") [0693] [Example 55]
4-[5-(-Methyl-1H-pyrrol-3-yl)-I-(3-pyridyl)-1H- pyrazole-3-carbonyl]morpholine
[0694] [Fill] -N NN NV N [0695] 1-Hydroxybenzotriazole (84 mg),
morpholine (70 L), and triethylamine (0.3 mL) were added at room
tempesgature to a solution of (1-methyl-1H-pyrrol-3-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid (165 mg) obtained from Referential Example 38 in
dicHiBrdhéthane (10 mL), and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (178 mg) was
eaction mixture, followed by stirring at room temperature for
23.5 hgurs. fhe reaction mixture was partitioned between water and

nic Iay%r was dried over magnesium sulfate
anhydrate. After a tomistep, Me solvent was evaporated under reduced
pressur;p:ta;, FMGMesidue Waffi@d by silica gel thin- layer
chromatography (chloroform - methanol), to thereby give the title compound
(146 mg;((6%) as a solid product. [0696]

[0681]

In a manner similar to that employed in Example 1, the
title compound (0.254 g, 66%) in solid form was prepared from
5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.300 g) obtained in Referential Example 36
and 4,4-difluoropiperidine hydrochloride (0.235 g) obtained
in Referential Example 12.

[0682]
"H-NMR (400MHz, DMSO-d¢) $:2.02-2.18 (4H,m), 3.75-3.85(2H,m),
4.00(3H,s), 4.00-4.12(2H,m), 7.35(1H,d like,J=9.3Hz),
7.38(1H,s 1like), 7.52(1H,dd,J=8.0,4.9Hz), 7.86-7.91(1H,m),
7.98(1H,d like,J=9.3Hz), 8.60-8.70(2H,m).
ESI-MS m/z:401 (M+H)".

[0683]

[Example 53] 4-[5-(6-Methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]morpholine

[0684]

[F109]
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1H-NMR(400MHz,CDC13)5:3.61(3H,s), 3.73-3.82(6H,br), 4.15(2H,br),
5.87(1H,t,J=1.83Hz), 6.49(1H,t,J=1.95Hz), 6.52(1H,t,J=2.56Hz), 6.80(1H,s),
7.37(1H,dd,J=8.18,4.76Hz), 7.78(1H,ddt,J=8.18,2.44,1.59H2),
8.62(1H,dd,J=4.76,1.59Hz), 8.71(1H,d,J=2.44Hz). FAB-MS m/z:338(M+H)'.
[0697] [Example 56] 1-[5-(1-Methyl-1H-pyrrol-3-yl)-1-(3-pyridyl)-1H-
pxﬁéole-S-carbonyl]A-methoxypiperidine [0698] [F112] -N _ONiNrOMe
NN 1-Hydroxybenzotriazole (84 mg), 4-methoxypiperidine
hydroghlorigle (123 mg) obtained from Referential Example 27, and
triethylamine&23\mly) wére added at room temperature to a solution of
(1-methyl- 1Hpyyf ol-3-yIx1-(8-pyridyl)-1H- pyrazole-3-carboxylic acid (165
mg) o aingd from Referential 253 Example 38 in dichloromethane (10 mL),
and 1-3-dmethylaminopropyl)-3-ethylcarbodiimide hydrochloride (178 mg)
was added to the reaction mixture, followed by stirring at room temperature
for[%% ?gﬁ]rs. The reaction mixture was partitioned between water and
chloroform, and the organic

In a manner similar to that employed in Example 1, the

title compound (0.118 g, 39%) in solid form was prepared from
5-(6-methoxy-3-pyridazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (0.259 g) obtained in Referential Example 36
and morpholine (0.145 mL).

[0686]
'H-NMR (400MHz,CDC13)8:3.72-3.89 (6H,m), 4.13(3H,s), 4.15-
4.24(2H,m), 7.01(1H,d,J=9.0Hz), 7.21(1H,s),
7.38(1H,dd,J=8.6,4.9Hz), 7.47(1H,d,J=9.0Hz), 7.76-7.82(1H,m),
8.55(1H,d like,J=2.4Hz), 8.61(1H,dd,J=4.9,1.5Hz).
ESI-MS m/z:367 (M+H)".

[0687]

[Example 54] 1-[5-(5-Amino-2-pyrazinyl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0688]

[F110]

HN N

T

NN F
o

Z
N

[0689]
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layer was dried over magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the residue was
purified by silica gel thin- layer chromatography (chloroform - methanol), to
thereby give the title compound as an oily product. [0700]
1H-NMR(400MHz,CDC13)5:1.66(2H,br), 1.94(2H,br), 3.38(3H,s),

3150(2H;8Y) (8604 3Hk8) Bof2(ddbrn 41 (LirhbD)- 8522 b)) -1- (3-
5.87(1H,t,J=1.95Hz), 6.51(2H,m), 6.74(1H,s), 7.36(1H,dd,J=8.18,4.76Hz),
7PES(ARde, J2818YT 95MA) B.6 £ WY J=4.76, L 60Hz) ropiperidine

8.72(1H.d,J=2.32Hz). FAB-MS m/z:366(M+H).. .[0701] [Example 57] . . _
o (M e I L Sy e 10708 R ad 1,

pyeazole-B=earhanydlhexahydropysidazine QA2 1FA1:3) 4 0- N -y + NeiIN- Hi-
N 254 0703] 1-Hydroxybenzotriazole (0.167 g), 1-(3
dindeitamimoprepynBzéthyiedrodtlimiae tydrectioiide (6P )9, 87%) in

tris%[ﬁjylgr%iggm(oﬁ%%‘l &Le)pgggcpeg(raowdgge%ﬂd(%zeig%—butoxycarbonylamino) -
2-pyrazinyl]-1-(3-pyridyl) -1H-pyrazole-3-carboxylic acid
(0.450 g) obtained in Referential Example 25 and 4,4-
difluoropiperidine hydrochloride (0.223 g) obtained in
Referential Example 12.

[0690]

'H-NMR (400MHz,CDC13)8:1.54 (9H,s), 2.07-2.13(4H,m), 3.94(2H,m),
4.22(2H,m), 7.20(1H,s), 7.37-7.40(1H,m), 7.53(1H,s), 7.73-
7.76(1H,m), 8.40(1H,d,J=1.7Hz), 8.57(1H,m),
8.63(1H,dd,J=4.9,1.5Hz), 9.15(1H,d,J=1.5Hz).

EI-MSm/z:485 (M) .

[0691]

2) Title Compound

Trifluoroacetic acid (4.9 mL) was added at room

temperature to a solution of 1-[5-(5-tert-
butoxycarbonylamino-2-pyrazinyl)-1-(3-pyridyl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (0.486 g) in dichloromethane
(9.7 mL), and the mixture was stirred for 3 hours. The
reaction mixture was partitioned between saturated aqueous
sodium hydrogencarbonate and chloroform, and the organic
layer was dried over sodium sulfate anhydrate. After a

filtration step, the solvent was evaporated under reduced
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hydrochloride (0.269 g) obtained from Referential Example 14 were added at
room temperature to a solution of 5-(5-
methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carboxylic acid (0.316 Q)
obtained from Referential Example 9 in dichloromethane (7.5 mL) and
N,N-dimethylformamide (3 mL), and the mixture was stirred for 21 hours.
Thegeaction mixutewaspadiiioneddbetween wateryand ethyd agetatep andn
the aqueous layer was extracted with ethyl acetate. The organic layers were

cERTAEd CaRG BT coRfinéd dtganiclager Was vaske diwiA SatuEEE bFiRe,

flowyed by g puer, spdium sulfaje aphydiale, Afler 3 fiiration step, the
solvent was gvaporated under reduced pressure, and the residue was
purifiedyy silica gel column chromatography (chloroform - methanol), to
thereby give the title compound (0.226 g, 58%) as a solid product. [0704]

1JI-$—WR(4©©MFW,C@613§5:ZL-.@@-(H@O(@H,m"f); 2834(3Hn5), 29863409(2H,m),
3.87 /3,br), .4.25( 2/3,br), 7.14-7.4 ,m), 7.48-7.57(1H,m) B
S v TP (S A s e sl NN
[0705] {Example 8] 2¢[5:(3-Methylpy(igin-2yyl)-1-(pyridin-3-yl)-1H- 255
pyrazole-3-carbonyllhexahydropyridazine-I-carboxamide 0706] [F114] 10
EI-MSm/z:385 (M") .
[0693]
[Example 55] 4-[5-(1-Methyl-1H-pyrrol-3-y1l)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]morpholine

[0694]

[F111]

[0695]

l1-Hydroxybenzotriazole (84 mg), morpholine (70 uL), and
triethylamine (0.3 mL) were added at room temperature to a
solution of (l-methyl-1H-pyrrol-3-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid (165 mg) obtained from Referential
Example 38 in dichloromethane (10 mL), and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (178
mg) was added to the reaction mixture, followed by stirring
at room temperature for 23.5 hours. The reaction mixture was

partitioned between water and chloroform, and the organic
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N N N-N N NJI O'NH2 0707] Trimethylsilyl isocyanate (1.35 mL) was added
at room temperature to a solution of 1-[5-(5-methylpyridin-2-yl)-1-
(pyridin-3-yl)-1H-pyrazole-3-carbonyllhexahydropyridazine (0.289 g)
obtained from Example 57 in 1,4-dioxane (2.5 mL), and the mixture was
refluxed for 2 days. After the reaction mixture was cooled in air, methanol
wasyadded theretecand dhensolventiwas evapeatatedninderaeducaedtter a
pressure. The residue was purified by silica gel column chromatography

(Hibidfefm X meitfdhol)- 116 tReretR giveaheHRPEGTHPBENE" (17855 B5%)

as a salid product. [0708] 1H-NMR(400MHz,CDC13)5:1.65-1.92(4H, _
s s e G A oA 65 ey
5lb%(8t’|,EBrZﬂaﬁ(&b’k%ﬂy3a(<ﬂlﬂ3di‘8)lHZ}, ﬁé&éﬁ&@%mb thereby give
7.96-8.03(1H,m), 8.48(1H,d,J=2.2Hz), 8.53-8.60(1H,m). ESI-MS
WE%Q?(WF-OW(TEkh%@%QWO%) as a solid product.

1 6%5-Methylpyridin-2-y|)-1-(pyridin-3-yl)-1H- 256
py azcﬁe-B-carbonyI]-4-methyl-3,5-dioxopiperazine [0710] [F115] ~

"H-NMR (400MHz, CDC13)8:3.61 (3H,s), 3.73-3.82(6H,br),
4.15(2H,br), 5.87(1H,t,J=1.83Hz), 6.49(1H,t,J=1.95Hz),
6.52(1H,t,J=2.56Hz), 6.80(lH,s), 7.37(lH,dd,J=8.18,4.76Hz),
7.78(1H,ddt,J=8.18,2.44,1.59Hz), 8.62(1H,dd,J=4.76,1.59Hz),
8.71(1H,d,J=2.44Hz) .
FAB-MS m/z:338 (M+H)".

[0697]

[Example 56] 1-[5-(1-Methyl-1H-pyrrol-3-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carbonyl]-4-methoxypiperidine

[0698]

[F112]

[0699]
1-Hydroxybenzotriazole (84 mg), 4-methoxypiperidine
hydrochloride (123 mg) obtained from Referential Example 27,
and triethylamine (0.3 mL) were added at room temperature to
a solution of (l-methyl-1H-pyrrol-3-yl)-1-(3-pyridyl)-1H-

pyrazole-3-carboxylic acid (165 mg) obtained from Referential
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NO/ C~N,NN.NO NI[0711] 1-Hydroxybenzotriazole (49.5 mg), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.127 g),
triethylamine (0.165 mL), and 1-methyl-2,6- dioxopiperazine hydrochloride
(52.5 mg) obtained from Referential Example 39 were added at room
temperature to a solution of 5-(5-methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
pyrazale-<3-carhoxytic acic (8&d ungyebtaineadffgmaReferensial Example 9 in
N,N-dimethylformamide (3.0 mL), and the mixture was stirred for 20 hours.

ThETFeRetOATAKNIECINAS partitiohet etheeh Watst and ety aeetate, and®

the )aqueous | Igggr Was urtheer ext acrtlegn Wltchu%%’lw gﬁ@é@&ihg anlc
Ia)%rs were co med andt e combine organlé Iayer was waghe wit
saturatedhbrineptolowecby drying overrsodiumesutiaie anbydrate: Afteraa s
filtration step, the solvent was evaporated under reduced pressure, and the
ré@ié@éW@lsdriﬁé@mlie@g@rtmﬁ%@ﬂ@%ﬁ@&mgr@@wy ehlorsforiic
thanog to there y ive the title comp % 8%§as olid
product. 587 (07157 1 iﬁwﬂ?&&&ﬁnﬁz c%@ 3)5:2 5, °

4£02(2FRR)ord. 84@%’,'7@)1@7 23018}, :36- %%'ﬂa‘“ﬂ%d under reduced
7.54(1H,dd,J=2.2,8.0Hz), 7.77-7.83(1H,m), 8.29-8.33(1H,m),

pressure, and the residue was purified by silica gel thin-

ing

layer chromatography (chloroform - methanol), to thereby give
the title compound as an oily product.

[0700]
'H-NMR (400MHz, CDC13)8:1.66 (2H,br), 1.94(2H,br), 3.38(3H,s),
3.50(2H,m), 3.61(3H,s), 3.72(1H,br), 4.10(1H,br), 4.29(1H,br),
5.87(1H,t,J=1.95Hz), 6.51(2H,m), 6.74(1lH,s),
7.36(1H,dd,J=8.18,4.76Hz), 7.79(1H,dt,J=8.18,1.95Hz),
8.61(1H,dd,J=4.76,1.09Hz), 8.72(1H,d,J=2.32Hz) .
FAB-MS m/z:366 (M+H)".

[0701]

[Example 57] 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-y1l)-1H-
pyrazole-3-carbonyl]lhexahydropyridazine

[0702]

[F113]
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8.50(1H,d,J=2.5Hz), 8.60(1H,dd,J=1.5,4.9Hz). ESI-MSm/z:391(M+H)*.
[0713] [Example 60] 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
pyrazole-3-carbonyl]-3-oxopiperazine [0714] [F116] NO I\dH N, Ni N
[0715] 1-Hydroxybenzotriazole (0.125 g), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.342 @),
trigthytesmine (0.350 mL), and piperazin-2-one (0.126 g) were added at room
temperature to a solution of 5-(5-

methylpyridiF2 YR SpyAdn-3aa)-¢H{ Byraz b€ B-cdrbbxylic acid (0.234 g)

ohtained fﬁoa%%%f%%“?"ih%a—@ﬂ? In N,Ns dimethylformamide (6,9 mb}, 4 ¢,
and the mixiure was stifred for 3 ays. The reaction mikiure was partitione
bgiweenr water andi ethy| @cetatenand theaqueouslayep wasdurthes

extracted with ethyl acetate-methanol (10:1) solvent mixture. The 258

ofgaliie tayersiwere(ombined, & tHereembingd drgarietayer wasiashed?

wih seturaged e, olowed by, dujng over sodlimeufats anpypate. Ater

methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carboxylic
acid (0.316 g) obtained from Referential Example 9 in
dichloromethane (7.5 mL) and N,N-dimethylformamide (3 mL),
and the mixture was stirred for 21 hours. The reaction
mixture was partitioned between water and ethyl acetate, and
the aqueous layer was extracted with ethyl acetate. The
organic layers were combined, and the combined organic layer
was washed with saturated brine, followed by drying over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(chloroform - methanol), to thereby give the title compound
(0.226 g, 58%) as a solid product.

[0704]
'"H-NMR (400MHz, CDC13)8:1.65-1.90 (4H,m), 2.34(3H,s), 2.98-
3.09(2H,m), 3.87(2Hx1/3,br), 4.25(2Hx2/3,br), 7.14-7.42(3H,m),
7.48-7.57(1H,m), 7.73-7.87(1H,m), 8.31(1H,br), 8.50-
8.61(1H,m) .
ESI-MS m/z:349 (M+H)".

[0705]

[Example 58] 2-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-y1l)-1H-
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solvent was evaporated under reduced pressure, and the residue was
purified by silica gel thin-layer chromatography (chloroform - methanol), to
thereby give the title compound (73.1 mg, 24%) as a solid product. [0716]
1H-NMR(400MHz,DMSO0-d6)5:2.29(3H,s), 3.20-3.45(2H+1Hx1/5,m),
3.83(1Hx4/5,br), 4.10-4.22(2H+1Hx1/5,m), 4.57(1Hx4/5,br), 7.23(IHx4/5,s),
TR26{Hd1% SR 4206 b3 (LM ga )k /G40, 8=, 1 hz) 1 7 d2(bd:demd, d=7.8Hz),
7.80(1H,br d,J=8.3Hz), 8.13(1H,br), 8.26(1H,br), 8.49-8.62(2H,m). ESI-MS
m/z9 388{M+H)". [0717] [Example 61]
1- [S-Q-M thylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
pyrazole- -carbonyl]-3-methoxyazetidine [0718] [F117]0 N N° NOMe N N
[0719] 1-Hydroxybenzotriazole (0.0879 g), 1-(3
minopropyl)-3-ethylcarbodiimide hydrochloride (0.227 259 g),
ine (0. 454 mL), and 3-methoxyazetidine hydrochloride (0.142 g)
obtainé&d fr ef re@xample 41 were added at room temperature to a
N

solutlfnﬁﬁ (ﬁ -
|~ o)\NH

N

2

[0707]

Trimethylsilyl isocyanate (1.35 mL) was added at room
temperature to a solution of 1-[5-(5-methylpyridin-2-yl)-1-
(pyridin-3-yl) -1H-pyrazole-3-carbonyl]hexahydropyridazine
(0.289 g) obtained from Example 57 in 1,4-dioxane (2.5 mL),
and the mixture was refluxed for 2 days. After the reaction
mixture was cooled in air, methanol was added thereto, and
the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography
(chloroform - methanol), to thereby give the title compound
(0.178 g, 55%) as a solid product.

[0708]
'H-NMR (400MHz, CDC13)8:1.65-1.92 (4H,m), 2.35(3H,s), 2.82-
3.15(2H,m), 4.39-4.47(2Hx3/5,m), 4.63-4.75(2Hx2/5,m),
5.13(2H,br), 7.11(1H,s), 7.38(1H,d,J=8.1Hz), 7.45-7.59(2H,m),
7.96-8.03(1H,m), 8.48(1H,d,J=2.2Hz), 8.53-8.60(1H,m).
ESI-MS m/z:392 (M+H)".

[0709]

[Example 59] 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-y1l)-1H-
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methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carboxylic acid (0.152 g)
obtained from Referential Example 9 in dichloromethane (5.0 mL), and the
mixture was stirred for 6 days. The reaction mixture was partitioned between
water and chloroform, and the aqueous layer was further extracted with
chloroform. The organic layers were combined, and the combined organic
layer avas washedrwith saturated brine; Folewed:ypdparg ovee sodium
sulfate anhydrate. After a filtration step, the solvent was evaporated under
reddced Ipressure, and the residue was purified by silica gel thin- layer
chrcfogﬂ% raphy (chloroform - methanol), to thereby give the title compound
(74. 9%) as a solid product. [0720]
1H-NMR(400MHz,CDC13)5:3.44(3H,s), 4.11(3H,s), 4.06-4.17(1H,m),
BY(3H,m), 4.77-4.86(1H,m), 7.21(1H,s), 7.33-7.80(4H,m),
8.29(1H.,hr), 8.51-%.61;%44:). ESI-MSm/z:350(M+H)'. [0721] [Example 62]

1-[5-(I¥MethH-pyrral-3-y1)-1-(pyridin-3-yl)-
1H-pyrazole-3-/Carbonyl]-4-methyl-3-oxopiperazine 0722] [F118]260 N0 _ 0
Ni N@?Z ] ;

V/

N

[0711]
l1-Hydroxybenzotriazole (49.5 mg), 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.127
g), triethylamine (0.165 mL), and l-methyl-2,6-
dioxopiperazine hydrochloride (52.5 mg) obtained from
Referential Example 39 were added at room temperature to a
solution of 5-(5-methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
pyrazole-3-carboxylic acid (83.1 mg) obtained from
Referential Example 9 in N,N-dimethylformamide (3.0 mL), and
the mixture was stirred for 20 hours. The reaction mixture
was partitioned between water and ethyl acetate, and the
aqueous layer was further extracted with ethyl acetate. The
organic layers were combined, and the combined organic layer
was washed with saturated brine, followed by drying over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel thin-layer chromatography
(chloroform - methanol), to thereby give the title compound

(89.4 mg, 78%) as a solid product.
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1-Hydroxybenzotriazole (0.132 g), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.378 @),
triethylamine (0.630 mL), and 1-methylpiperazin-2-one hydrochloride (0.200
g) obtained from Referential Example 15 were added at room temperature to
a solution of 5-(1- methylpyrrol-3-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carboxylic
acidh (Q.242 g) obtained from Referential Example 38 in N,N-
dimethylformamide (5.0 mL), and the mixture was stirred for 3 days. The
reHctioi MdiRfife waS partifioRed betieeh water GhtH ethyl dcetate hrtthe
agusgus layer was flir%?%eét)ractg—:% g\gth gtﬂ/& 1qtcr%ate. The organic layers
were combined, and the combined organic layer was washed with saturated
brines foligwedby>dryjng oves sodium sulfate anhygrate.. Aftes a3 fltnation) ,
step, the solvent was evaporated under reduced pressure, and the residue

was purified by sflicaigel calufth( Bhréthatography-(@Rforeform - methanol), to
t by give the _ti mpound (0.243 g, 74%) as an amorphous product.
[@L%%Mﬁﬁ{ﬁr\%%hé%\% 7,CDC13)5:3.01(3H,5), 3.46(2H,br), 3.61(3H.5),
4.03(LHH1HX1/3,m), 4.42(1H+1Hx2/3,m), 4.80(1H,br), 5.86(1H,br),
6.46-6.56(2H,m), 6.82(IHx2/3,br), 6.86(1HxL1/3,br), 7.37-7.46(1H,m),
7 PTG Hof), 8615265 BI78IRH )t LESRMS YA/r-365(NHHH (0728} ) - 1H-
[Example 63] 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
SR AN oy OB AT

[0714]

[F116]

[0715]

1-Hydroxybenzotriazole (0.125 g), 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.342
g), triethylamine (0.350 mL), and piperazin-2-one (0.126 g)
were added at room temperature to a solution of 5-(5-
methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carboxylic
acid (0.234 g) obtained from Referential Example 9 in N,N-
dimethylformamide (6.0 mL), and the mixture was stirred for 3
days. The reaction mixture was partitioned between water and
ethyl acetate, and the aqueous layer was further extracted

with ethyl acetate-methanol (10:1) solvent mixture. The
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0726] [F119] rO N/-~N'N NN-\ O N 0727] 1-Hydroxybenzotriazole (0.127
0), 1-(3 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.357 Q),
triethylamine (0.559 mL), and 1-ethylpiperazin-2-one hydrochloride (0.234 g)
obtained from Referential Example 40 were added at room temperature to a
solution of 5-(5- methylpyridin-2-yl)-5-(pyridin-3-yl)-1H-pyrazole-3-carboxylic
acithth247 1) whtainesfromoRefereatiabbxantpie OdnNMNd organic layer
dimethylformamide (5.0 mL), and the mixture was stirred for 18 hours. The
réRRiorrmbatre Wds partiiionethétivesty water! antethyl dcstate avifthe

agueoys layerswas further, extracted yith ethyl agetate, The organic jayers
were com mec?, and the’ combinied organic layer was washed with saturated

beney tollowed by-giying-aver sadivm sulifatec anpydratarAftes adilration
step, the solvent was 262 evaporated under reduced pressure, and the
résidiewras urified By silicavgel ‘colamndcHroRidtog taptdy (cHigrfeirmgrarhy

g%ﬁg?' £10 fhereby give thg title compound (0,184 4,,53%) 333 89, g
(73.1 mg, 24%) as a solid product.

[0716]

"H-NMR (400MHz, DMSO-d¢) 8:2.29 (3H,s), 3.20-3.45(2H+1Hx1/5,m),
3.83(1Hx4/5,br), 4.10-4.22 (2H+1Hx1/5,m), 4.57 (1Hx4/5,br),
7.23(1Hx4/5,s8), 7.26(1Hx1/5,s), 7.45-7.53(1H,m),
7.64(1H,d,J=8.1Hz), 7.72(1H,br d,J=7.8Hz), 7.80(lH,br
d,J=8.3Hz), 8.13(1H,br), 8.26(1H,br), 8.49-8.62(2H,m) .
ESI-MS m/z: 363 (M+H)".

[0717]

[Example 61] 1-[5-(5-Methylpyridin-2-y1l)-1-(pyridin-3-yl)-1H-
pyrazole-3-carbonyl]-3-methoxyazetidine

[0718]

[F117]

[0719]

l1-Hydroxybenzotriazole (0.0879 g), 1-(3-

dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.227
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[0728] 1H-NMR(400MHz,CDC13)5:1.17(3H,t,J=7.1Hz), 2.34(3H,s), 3.42-
3.55(4H,m), 3.99-4.08(1H+1Hx1/2,m), 4.36-4.47(1H+1Hx1/2,m),

4.82(1H,br), 7.18(IHx1/2,s), 7.20(IHx1/2,s), 7.36-7.59(3H,m),
7.73-7.78(IHx!/2,m), 7.86-7.93(IHxI/2,m), 8.29(1H,br), 8.47- 8.62(2H,m).
ESI-MS m/z:391(M+H)'. Elementary analysis: as C21H22N602 Calculated:
Gy 64.60;H: 5168, b2 1652 ( OFaunrd T ) 64 £2iH5-0641424y40 .« {Q B9 Example
64] 1-[5-(5-Aminomethylpyridin-2-yl)-1-(pyridin-3-

v syra2eleds-cabhdriyl]-2)a-eitfubtopipefitite (F7A30]{F120] H2ZRMN 1 EL
?ﬁ%ﬂ%ﬁgyg%giiﬁgggggi)ﬁ%%%%%%ﬂ§§¥éOgo a solution of 5-(5-

3nd A Hrpyrazeler3zcarbpnyl] 4 4 difluaropipendine-(500amg) 263-ehtaned, 11 c
from Example 12 and nickel on silica-alumina (-65%, 280 mg) in 2M

apfhenidlethahcl (30MHE)LwaS Stiffst fra SHydrogeh atiesptreré (8ratm) at
tlﬁ%rg%fgé 2-haurs, The regultant mixture was, cooled in air, and was fltered ¢

days. The reaction mixture was partitioned between water and

chloroform, and the aqueous layer was further extracted with
chloroform. The organic layers were combined, and the
combined organic layer was washed with saturated brine,
followed by drying over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel thin-
layer chromatography (chloroform - methanol), to thereby give
the title compound (74.0 mg, 39%) as a solid product.

[0720]
'H-NMR (400MHz,CDC13)8:3.44 (3H,s), 4.11(3H,s), 4.06-4.17(1H,m),
4.26-4.67(3H,m), 4.77-4.86(1H,m), 7.21(1H,s), 7.33-7.80(4H,m),
8.29(1H,br), 8.51-8.61(2H,m).
ESI-MSm/z:350 (M+H) .

[0721]

[Example 62] 1-[5-(1-Methyl-1H-pyrrol-3-yl)-1-(pyridin-3-yl)-
lH-pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine

[0722]

[F118]
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Celite. The solvent of the filtrate was evaporated under reduced pressure,
and the residue was purified by silica gel thin-layer chromatography (the
lower layer of chloroform - methanol - water), to thereby give the title
compound (259 mg, 51%) as a white solid product. [0732]
1H-NMR(400MHz,CDC13)5:2.09(4H,brs), 3.93(4H,s), 4.20(2H,s),

7.16(14ks), 7.36(1H,dd,J=7.9,4.8Hz), 7.46(1H,d,J=7.8Hz), 7.73-7.77(2H,m),
8.44 , 8.51(1H,d,J=24Hz), 8.58(1H,dd,J=4.6,1.5Hz). ESI-MS
m/z:399(M \ [0[T33] [Example 65]

1-[5-(5 methylpyridin-2-yl)-1-(pyridin-3-

yl)-1 @ azole-3-carbonyl]-4,4-difluoropiperidine [0734] [F121] HON N O
I~ F N K F N[0735] Sodium nitrite (91 mg) was added at room
temperature to 264 a solution of
1-[BA(5-aminomethylpyridin-2-yl)-1-(pyridin-3-

yI)-lH-p%/%‘zy(_)o{g&-cggbozryll)géllé-gqlgqr%pigg id(iﬁe, (]10_5( g1_g) obtained from
Example 64°in water (5 mF_ and acetlé aci 5(1
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.378
g), triethylamine (0.630 mL), and l-methylpiperazin-2-one
hydrochloride (0.200 g) obtained from Referential Example 15
were added at room temperature to a solution of 5-(1-
methylpyrrol-3-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carboxylic
acid (0.242 g) obtained from Referential Example 38 in N,N-
dimethylformamide (5.0 mL), and the mixture was stirred for 3
days. The reaction mixture was partitioned between water and
ethyl acetate, and the aqueous layer was further extracted
with ethyl acetate. The organic layers were combined, and
the combined organic layer was washed with saturated brine,
followed by drying over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography (chloroform - methanol), to thereby give the
title compound (0.243 g, 74%) as an amorphous product.
[0724]

'H-NMR (400MHz, CDC13)8:3.01 (3H,s), 3.46(2H,br), 3.61(3H,s),
4.03(1H+1Hx1/3,m), 4.42 (1H+1Hx2/3,m), 4.80(1H,br),
5.86(1H,br), 6.46-6.56(2H,m), 6.82(1lHx2/3,br),

6.86(1Hx1/3,br), 7.37-7.46(1H,m), 7.76-7.95(1H,m), 8.61-
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mL), and the mixture was stirred for 2 hours. Under cooling on ice, saturated
aqueous sodium hydrogencarbonate and chloroform-methanol (10:1) solvent
mixture was added to the resultant mixture. The organic layer was dried over
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated
under reduced pressure, and the residue was purified by silica gel thin-layer
chromatagraphy (chloroform - methanol), to thereby give the title compound
(46 mg, 44%) as a white solid product. [0736]

1ERNIVIR (A00MBZSE5C13)5:2.05-2.13(5H,m), 3.93(2H,brs), 4.16(2H,brs),
4.7?(;%;), 7.17(1H,s), 7.37(1H,dd,J=8.1,4.9Hz), 7.48(1H,d,J=7.8Hz),
7937 (2H,m), 8.45(1H,s), 8.52(1H,d,J=2.4Hz), 8.59(1H,d,J=4.6Hz).
ESi-Mooméz: 400N+~ (07371 fExamplei66} 2-yv1) -1- (pyridin-3-yl)-1H-
1-[5-(5-Fluoromethylpyridin-2-yl)-1-(pyridin-3-

yHYI By &zolec3-capBonyi-4 A aiflubrépiperieime 10738F[F122] 265 F N F N
X N‘%Eﬂ ~F N 0739] Bis(2-methoxyethyl)aminosulfur trifluoride (223 L) was

[F119]

[0727]

l1-Hydroxybenzotriazole (0.127 g), 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.357
g), triethylamine (0.559 mL), and l-ethylpiperazin-2-one
hydrochloride (0.234 g) obtained from Referential Example 40
were added at room temperature to a solution of 5-(5-
methylpyridin-2-y1l)-5-(pyridin-3-yl)-1H-pyrazole-3-carboxylic
acid (0.247 g) obtained from Referential Example 9 in N,N-
dimethylformamide (5.0 mL), and the mixture was stirred for
18 hours. The reaction mixture was partitioned between water
and ethyl acetate, and the aqueous layer was further
extracted with ethyl acetate. The organic layers were
combined, and the combined organic layer was washed with
saturated brine, followed by drying over sodium sulfate

anhydrate. After a filtration step, the solvent was
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added under cooling on ice to a solution of 5-[(5-
hydroxymethylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (440 mg) obtained from Example 65 in
dichloromethane (30 mL), and the mixture was stirred for 20 minutes. The
reaction mixture was partitioned between saturated aqueous sodium
hydeggencasbonateand cchilotafopine andibe erganitlayee wias.dried over
sodium sulfate anhydrate. After a filtration step, the solvent was evaporated

URHEE Fadicdy prassiife, SAd the HesIueR WA S5@aRePby sialgardslammm
chromatography (hexane ; ethyl acetate) and NH silica gel tp(ijn-liasyzpr 53%)
ch [ Y by gi i Mpound

romatography (hexane - ethyl acetate), to thereby give the title co

(130 ;g0 29%0)asawralid product. [0740]
1H-NMR(400MHz,CDC13)5:1.56(4H,brs), 2.04-2.13(4H,m) 3.93(2H,s),
4.20(0%88), 5.42(2H,d,J=47.4Hz), 7.21(1H,s), 7.37(1H,dd,J=8.2,4.8Hz),

71541 1H,d4J=8.1HZ b7.72- :75é1H,5ng), .77 1|i| d,J=8.1HZ§?, 8.47(1H,9), ~
8. 52011 75 Ay D86 {1 ddf 24 - 1 BH7)! EQIeM& miZ- 40284 Hy. Y66
[Gr4Y Example;6 3158 MethyiRyridingg-yDa1-{pyridin3-y:iHs1 /2, m)
pyrazole-3-carbonyl]-4-methylpiperazine 0742] [F123] i t
4.82(1H,br), 7.18(1Hx1/2,s), 7.20(1Hx1/2,s), 7.36-7.59(3H,m),
7.73-7.78(1Hx1/2,m), 7.86-7.93(1Hx1/2,m), 8.29(lH,br), 8.47-
8.62(2H,m) .
ESI-MS m/z:391 (M+H) ".
Elementary analysis: as C,1H,:NgO;
Calculated: C,64.60;H,5.68;N,21.52.
Found: C,64.53;H,5.64;N,21.40.
[0729]
[Example 64] 1-[5-(5-Aminomethylpyridin-2-y1)-1-(pyridin-3-
yl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine
[0730]

[F120]

[0731]

A suspension of 1-[5-(5-cyanopyridin-2-yl)-1-(pyridin-

3-yl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine (500 mg)
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N 0 C~N,N NN- N [0743] A solution of 5-(5-methylpyridin-2-yl)-1-(pyridin-3-
yl)-1H-pyrazole-3-carboxylic acid (280 mg) obtained from Referential
Example 9, 1-methylpiperazine (165 L), 1- hydroxybenzotriazole (54 mg),
triethylamine (697 L), and 1- ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (288 mg) in dichloromethane (30 mL) was stirred at room
tempetatate overnightnidleraactionomixtuie wasnpartitioned abetvween water ,
and dichloromethane, and the organic layer was dried over sodium sulfate
anhfdrse. Aterd MABAASA JTEH 1 SollEht Was Bvapsrated tfder réduced
pressure, and the residue was purified by silica gel thin-layer

O R ta By GRE T er Toyar bt lor i, bt e 6

therebygive the title .compeunrd (9@ ing.n23%0 Assa solid sproiues {8d 4 rough
1H-NMR(400MHz,CDC13)5:2.33(3H,s), 2.35(3H,s), 2.45-2.53(4H,m), 267
3BB(2FES), £ 09(21 )T DREHIS) 7533-7r3 @ AD, S8R B2I=81d2);

7.74(1H,dt,J=8.5,2.1H 8. H, 8.52(1H.d,J=2.7 o
TR e I SR g o sl 0o
1B (o-Aminemethylpyddin-2ndly 1-phenyldider 1ayer of chloroform -

pyrazole-3-carbonyl]-4,4-difluoropiperidine
methanol - water), to thereby give the title compound (259 mg,

51%) as a white solid product.

[0732]
'"H-NMR (400MHz, CDC13)8:2.09 (4H,brs), 3.93(4H,s), 4.20(2H,s),
7.16(1H,s), 7.36(1H,dd,J=7.9,4.8Hz), 7.46(1lH,d,J=7.8Hz),
7.73-7.77(2H,m), 8.44(1H,s), 8.51(1H,d,J=2.4Hz),
8.58(1H,dd,J=4.6,1.5Hz).
ESI-MS m/z:399 (M+H)".

[0733]

[Example 65] 1-[5-(5-Hydroxymethylpyridin-2-yl)-1-(pyridin-3-
yl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0734]

[F121]

[0735]

Sodium nitrite (91 mg) was added at room temperature to
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0746] [F124] H2ZN N N/ ,F N-NF 0'0747] 1)
1-[5-(5-Cyanopyridin-2-yl)-1-phenyl-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine In a manner similar to that employed in
Example 1, the title compound (1.1 g, 81%) in solid form was prepared from
5-(5-cyanopyridin-2-yl)-1-phenyl-1H-pyrazole-3-carboxylic acid (1.0 g)
obtained i1 Refererntial Exarplei4oandrd;dp diftiiorapipeyiding hydrochdatide -
(0.66 g) obtained in Referential Example 12. [0748]
1H1NMI1€(4DWFI%1€D@1%‘35@0®12 15¢(4H TR 3190 92982H My, 4.180°5 m9)

m 297467Hm),7911H ,2.2Hz .
S S R b S Tl o b 2 e Coisint
AﬁMSpQﬁﬁDﬁﬁétmiﬁb@y@[N@@agﬂiﬂd5ﬂ5&n?2 hours. Under cooling

cyanopyridin-2-yl)-1-phenyl-1H-pyrazole-3-carbonyl]-4,4- difluoropiperidine
(PO5igrand afcketr badsikearaiiming ¢65%" y309#g) ik Ziramitoriadethanol

(30, ML), ‘%azﬁ“ﬁ& n.3,hygrgaen atmosphere (8 atm) at 120G 10140 , ¢ pe
minutes, an

resultant mixture. The organic layer was dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel thin-layer chromatography (chloroform
- methanol), to thereby give the title compound (46 mg, 44%)
as a white solid product.

[0736]

'H-NMR (400MHz,CDC15)8:2.05-2.13(5H,m), 3.93(2H,brs),

4.16(2H,brs), 4.75(2H4,s), 7.17(1H,s), 7.37(1H,dd,J=8.1,4.9Hz),

7.48(1H,d,J=7.8Hz), 7.73-7.79(2H,m), 8.45(1lH,s),
8.52(1H,d,J=2.4Hz), 8.59(1H,d,J=4.6Hz).
ESI-MS m/z:400 (M+H) ".

[0737]

[Example 66] 1-[5-(5-Fluoromethylpyridin-2-yl)-1-(pyridin-3-
yl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0738]

[F122]
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mixture was stirred at room temperature overnight. The reaction mixture was
filtered through Celite, and the solvent of the filtrate was evaporated under
reduced pressure. The residue was purified by silica gel thin-layer
chromatography (chloroform - methanol), to thereby give the title compound
(406 mg, 38%) as a solid product. [0750]
1H-NMR(400MHz,CDC13)5:1.61(2H,br s), 2.05-2.12(4H,m), 3.92(4H,brs),
4.20(2WA0N.13(1H,s), 7.23(1H,d,J=8.3Hz), 7.28-7.33(2H,m),

7.34-7. O(d ,m), 7.65(1H,dd,J=8.1,2.2Hz), 8.51(1H,d,J=1.5 Hz). ESI-MS
m/z:398(NM+ 07p1] [Example 69]

1-[5-(5-Methoxyptethylpwidip-2-yl)-1-(pyridin-3-
yl)-1H- yﬁ ole-3-carbonyl]-4,4-difluoropiperidine [0752] [F125] 269\0/\N |
y-"0/~ N N X F N Sodium hydride (as 60% mineral oil suspension,

9.0 mg) was added under cooling on ice to a solution of 1-[5-(5-

hyi1507>§y ethylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-
carbonyl}-4,4-difluoropiperidine (60 mg) obtained from Example 65 and

n“ﬂhy”§9g¥éa%éﬂﬂbk§bwﬂyl)aminosulfur trifluoride (223 uL) was

added under cooling on ice to a solution of 5-[(5-

hydroxymethylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (440 mg) obtained from
Example 65 in dichloromethane (30 mL), and the mixture was
stirred for 20 minutes. The reaction mixture was partitioned
between saturated aqueous sodium hydrogencarbonate and
chloroform, and the organic layer was dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (hexane - ethyl
acetate) and NH silica gel thin-layer chromatography (hexane
- ethyl acetate), to thereby give the title compound (130 mg,
29%) as a solid product.

[0740]
'H-NMR (400MHz,CDC13)8:1.56 (4H,brs), 2.04-2.13(4H,m),
3.93(2H,s), 4.21(2H,s), 5.42(2H,d,J=47.4Hz), 7.21(1H,s),
7.37(1H,dd,J=8.2,4.8Hz), 7.54(1H,d,J=8.1Hz), 7.72-7.75(1lH,m),
7.77(1H,d,J=8.1Hz), 8.47(1H,s), 8.54(1lH,d,J=2.4Hz),
8.61(1H,dd,J=4.9,1.5Hz) .

ESI-MS m/z:402 (M+H) .
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dimethylformamide (5 mL), and the mixture was stirred for 1 hour. The
reaction mixture was partitioned between water and ethyl acetate. The
organic layer was washed with water three times, and subsequently with
saturated brine. The organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was evaporated under reduced pressure,
andotheiresidue was purified by silica gel thin- layer chromatography (ethyl
acetate), to thereby give the title compound (33 mg, 53%) as a solid product.
[O7BIMRHNRIR (400MAZ CHEIRY 5204 DL R3¢ ), B3-42(8H,SY,"3.9312H ) -
4.20(2H,s), 4.47(2H,s), 7.17(1H,s), 7.34-7.37(1H.m), 7.48(1H,d,J=8.1Hz),
S e e S R G,
8.59(14hdd,J=4.9,1.5Hz). ESI-MS m/z:414(M+H)". [0754] [Example 70]
1-[5-(1-Methyl-IH-imidazol-4-yl)-1-(pyridin-3- 270
yl)-1Blgyrhzole-3-carbonyl]-4,4-difluoropiperidine [0755] [F126] * -NN~, 0
/I~~F N-NN X F NJ[0756]

[0743]

A solution of 5-(5-methylpyridin-2-yl)-1-(pyridin-3-
yl)-1H-pyrazole-3-carboxylic acid (280 mg) obtained from
Referential Example 9, l-methylpiperazine (165 pL), 1-
hydroxybenzotriazole (54 mg), triethylamine (697 uL), and 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(288 mg) in dichloromethane (30 mL) was stirred at room
temperature overnight. The reaction mixture was partitioned

between water and dichloromethane, and the organic layer was

dried over sodium sulfate anhydrate. After a filtration step,

the solvent was evaporated under reduced pressure, and the
residue was purified by silica gel thin-layer chromatography
(the lower layer of chloroform - methanol - water), to
thereby give the title compound (90 mg, 25%) as a solid
product.

[0744]

'H-NMR (400MHz, CDC13)8:2.33(3H,s), 2.35(3H,s), 2.45-2.53(4H,m),
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1M Aqueous sodium hydroxide (2.34 mL) was added to a solution of
5-(1-methyl-IH-imidazol-4-yl)-1-(3-pyridyl)-1H- pyrazole-3-carboxylic acid
ethyl ester (0.232 g) obtained from Referential Example 42 in ethanol (5 mL)
and tetrahydrofuran (5 mL), and the mixture was stirred at room
temperature for 2.5 hours. 1M HCI (2.34 mL) was added to the reaction
nixse 2and the sobvetryas evaporated wder 7resuceopressure., The
residue was suspended in N,N- dimethylformamide (15 mL), and to the

suspérididndveredaddéd - at'robht tEmperditte 2, 4-difilidropipetiding s) -

hyd ride (0,1 obtai f m ferenti ple 12, 1-

h%d%(r%%n%ogﬁazc%é% 14§3 g)g?rrgt)hy r%rn% ?d 3% ) and

1 Srdimethylamin®prepyl)-3-ethylcarbodiimide hydrochloride (0.179 g),

followed by stirring at room temperature for 17.5 hours. The reaction solvent

wasédagorated under reduced pressure and saturated aqueous sodium
encarbgna S .added to th |due IIo ction.w

drcgh h rieth%gn}a tf Z@ tr @ g neOIcT}regaﬁ‘Z g?é’yers were € %}r/ﬁ%ﬁr(nqa X(J:i tg

cramkaaed@rga@gﬂewe@waszgrmdﬂeyeb3Zé§9§eﬂn@u{@te anhydrate. After a

filtration step, the solvent was evaporated under reduced pressure, and the

residiéavas purified by silica gel flash column chromatography

(dic Iorg ethane - methanol), to thereby give the title compound (0.234 g,

800 solid product. [0757]

1H- NMR(4OOMHz,CDC13)5:2.03-2.13(4H,m), 3.68(3H,s), 3.90- 3.94(2H,m),

4 Q4. m), 6.81(1H,d,J=1.2Hz), 6.99(1H,s),

1) 1-[5-(5-Cyanopyridin-2-yl)-1-phenyl-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine

In a manner similar to that employed in Example 1, the
title compound (1.1 g, 81%) in solid form was prepared from
5-(5-cyanopyridin-2-yl)-1-phenyl-1H-pyrazole-3-carboxylic
acid (1.0 g) obtained in Referential Example 46 and 4,4-
difluoropiperidine hydrochloride (0.66 g) obtained in
Referential Example 12.

[0748]

'H-NMR (400MHz,CDC13)8:2.00-2.15(4H,m), 3.90-3.95(2H,m), 4.18-
4.23(2H,m), 7.29-7.46(7H,m), 7.91(1H,dd,J=8.3,2.2Hz),

8.77(1H,dd,J=2.0,0.7Hz) .
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7.38-7.41(2H,m), 7.86(1H,ddd,J=8.1,2.4,1.5Hz), 8.62(1H,dd,J=4.8,1.5Hz),
8.68(1H,d,J=2.4Hz). ESI-MS m/z:373(M+H)". Elementary analysis: as
C18H18N60OF2 Calculated: C,58.06;H,4.87;N,22.57;F,10.20. Found: C,
57.89;H,4.82;N,22.38;F.9.95. [0758] [Example 71]
1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
pyazaier3zcarbonyt)-4-methyl-3-oxopiperazine [0759] [F127] N-0r40 ~N
~N"/NN- O N 0760] Triethylamine (0.330 mL) and
1-(Bdhéthylaminopropyl) 3-ethylcarbodiimide hydrochloride (179 mg) were
added atroom 272 temperature to a solution of 5-(5-methyl-2-pyridyl)-1-(3-
pgﬁdglﬁlll-?-p?/](r)én%igflé{-zarboxylic acid (0.218 g) obtained from Referential
Example % dsmethyl-2-pigerezinanehydioehieride: (176 mg)sebtained from
Referential Example 15, and 1-hydroxybenzotriazole (143 mg) in
NoNedipmsthyHemmamide “(Lsome) vand the wirirésvas samredrst roofn 4-

teorng?rature for 15.5 hours. The rga%t}%[\ solgggawas ev.alp.oratedlunder

réduced pressure, and the residud was partitioned between o o mine

(~65%, 730 mg) in 2M ammonia-ethanol (30 mL) was stirred in a
hydrogen atmosphere (8 atm) at 120°C for 40 minutes, and the
mixture was stirred at room temperature overnight. The
reaction mixture was filtered through Celite, and the solvent
of the filtrate was evaporated under reduced pressure. The
residue was purified by silica gel thin-layer chromatography
(chloroform - methanol), to thereby give the title compound
(406 mg, 38%) as a solid product.

[0750]
"H-NMR (400MHz, CDC13)8:1.61 (2H,br s), 2.05-2.12(4H,m),
3.92(4H,brs), 4.20(2H,s), 7.13(1H,s), 7.23(1H,d,J=8.3Hz),
7.28-7.33(2H,m), 7.34-7.40(3H,m), 7.65(1H,dd,J=8.1,2.2Hz),
8.51(1H,d,J=1.5 Hz).
ESI-MS m/z:398 (M+H) .

[0751]

[Example 69] 1-[5-(5-Methoxymethylpyridin-2-yl)-1-(pyridin-3-
yl) -1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0752]

[F125]
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ethyl acetate and saturated aqueous sodium hydrogencarbonate. The
aqueous layer was further extracted with ethyl acetate four times. The
organic layers were combined, and the combined organic layer was dried
over sodium sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was purified by silica
gel flash column chromatography (dlchloromethane methanol) to thereby

§ 4.85(1H,brs), 7.16- 7. 20(1H m),

7.34-7.40( J 2-7.5 »» 7.68-7.83(1H,m), 8.30(1H,s),
8.47(1H, rs)\, &H brs). ESI MS m/z:377(M+H)". Elementary analysis: as
C20H20 Calculated C, 63.82;H,5.36;N,22.33. Found: C, 63.65;H,5.28;

N,22.24. 0762] 273 [Example 72]
1Ly AIa-S Ay AT or o o HaRe 078 (1361
NN Ol HGnder cooling on ice to a solution of 1-[5-(5-
hydroxymethylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-
carbonyl]-4,4-difluoropiperidine (60 mg) obtained from
Example 65 and methyl iodide (0.5 mL) in N,N-
dimethylformamide (5 mL), and the mixture was stirred for 1
hour. The reaction mixture was partitioned between water and
ethyl acetate. The organic layer was washed with water three
times, and subsequently with saturated brine. The organic
layer was dried over sodium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel thin-
layer chromatography (ethyl acetate), to thereby give the
title compound (33 mg, 53%) as a solid product.

[0753]
'H-NMR (400MHz, CDC13)8:2.04-2.13 (4H,m), 3.42(3H,s), 3.93(2H,s),
4.20(2H,s), 4.47(2H,s), 7.17(1H,s), 7.34-7.37(1H,m),
7.48(1H,d,J=8.1Hz), 7.70-7.75(2H,m), 8.43(1H,d,J=1.5Hz),
8.55(1H,d,J=2.0Hz), 8.59(1H,dd,J=4.9,1.5Hz).
ESI-MS m/z:414 (M+H)"

[0754]

[Example 70] 1-[5-(1-Methyl-1H-imidazol-4-yl)-1-(pyridin-3-
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I N-N ~/F N 0764] 1M Aqueous sodium hydroxide (2.34 mL) was added to a
solution of 5-(1-methyl-1H-imidazol-4-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (0.232 g) obtained from Referential
Example 42 in ethanol(5 mL) and tetrahydrofuran (5 mL), and the mixture
was stirred at room temperature for 4 hours. 1M HC1 (2.34 mL) was added
tg/the- reagtien mixtne; anddbereaction selveniswas epaporated under
reduced pressure. The residue, 4- (difluoromethylene)piperidine
hy@Pﬂcﬁﬂéride (Bioorganic & Medicinal Chemistry (2004), 12(7), 1713-1730,
g)l nd 1-hydroxybenzotriazole (0.143 g) were suspended in N,N-
dlmeth ?ormamlde (15 mL), and to the suspension were added at room
tempeyatyre triethylamine (0.330 mL) and 1-(3-
dime |noprop(yl) -3-ethylcarbodiimide hydrochloride (0.179 g), followed
by stirring ) Wamlon solvent was evaporated under reduced
press nd the resi § partitioned between ethyl acetate and
saturge%gqueous sodium hydrogencarbonate. The aqueous layer was
further 274 extracted with ethyl acetate, and the organic layers were
combined. The combined organic layer was dried over sodium sulfate
anhydkdte. After a filtration step and an evaporation step under reduced

pressur?Mthe residue wa urlF g».tyXSI ca gel Igsh CO|L{,|VrQQ %hc[géndatggraaphy

(dichlorometiaiTe “insthandl, to teraby i ethetﬁe

solution of 5-(l-methyl-1H-imidazol-4-yl)-1-(3-pyridyl)-1H-

pyrazole-3-carboxylic acid ethyl ester (0.232 g) obtained
from Referential Example 42 in ethanol (5 mL) and
tetrahydrofuran (5 mL), and the mixture was stirred at room
temperature for 2.5 hours. 1M HC1l (2.34 mL) was added to the
reaction mixture, and the solvent was evaporated under
reduced pressure. The residue was suspended in N,N-
dimethylformamide (15 mL), and to the suspension were added
at room temperature 4,4-difluoropiperidine hydrochloride
(0.184 g) obtained from Referential Example 12, 1-
hydroxybenzotriazole (0.143 g), triethylamine (0.330 mL), and
- (3-dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride
(0.179 g), followed by stirring at room temperature for 17.5
hours. The reaction solvent was evaporated under reduced
pressure, and saturated aqueous sodium hydrogencarbonate was
added to the residue, followed by extraction with
dichloromethane three times. The organic layers were

combined, and the combined organic layer was dried over
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compound (0.210 g, 67%) as a solid product. [0765]
1H-NMR(400MHz,CDC13)5:2.27-2.33(4H,m), 3.68(3H,s), 3.77- 3.81(2H,m),
3.97-4.01(2H,m), 6.81(1H,s), 6.96(1H,s), 7.37- 7.42(2H,m),
7.87(1H,d,J=8.1Hz), 8.62(1H,brs), 8.69(1H,brs). ESI-MS m/z:385(M+H)'".
[0766] [Example 73] 1-[5-(1-Methyl-1H-imidazol-4-yl)-1-(pyridin-3-
yh<lkH-pyrazales3-cashonyl-4taethyenepiperidine rQ76 A[FL29p," =NeN 0 \
N/ O N [0768] 1M Aqueous sodium hydroxide (2.34 mL) was added to a
SORMGPST B E-rREHYPAH-fidazorE -y @ Py RdAy-a¢ke, and the

pyrazole-3-carboxylic acid,ethyl ester (0.232 g) pbtained, from Referential
Ex%%lpﬁgeﬂw%sm%‘t%alr%e( r%ﬁ/) Séh%l%(gtrgﬁédr%%r%%n ( or%ﬁl_ ,nand the mixture
wasrsliteed at @0 245 temperatyte ford .5 heunsa dM HCI(2.3hedguyagive
added to the reaction mixture, and the reaction solvent was evaporated
uhBer Feddced pressure. The48S8iduie, Admetivienepipetidlime dytbehloride
(0.}@@597)]obtained from Referential Example 43,

'H-NMR (400MHz, CDC13)8:2.03-2.13 (4H,m), 3.68(3H,s), 3.90-
3.94(2H,m), 4.14-4.18(2H,m), 6.81(1H,d,J=1.2Hz), 6.99(1H,s),
7.38-7.41(2H,m), 7.86(1H,ddd,J=8.1,2.4,1.5Hz),
8.62(1H,dd,J=4.8,1.5Hz), 8.68(1H,d,J=2.4Hz).
ESI-MS m/z:373 (M+H)".
Elementary analysis: as Ci;gHigNgOF,
Calculated: C,58.06;H,4.87;N,22.57;F,10.20.
Found: C,57.89;H,4.82;N,22.38;F.9.95.

[0758]

[Example 71] 1-[5-(5-Methylpyridin-2-y1l)-1-(pyridin-3-yl)-1H-
pyrazole-3-carbonyl]-4-methyl-3-oxopiperazine

[0759]

[F127]

[0760]

Triethylamine (0.330 mL) and 1-(3-dimethylaminopropyl) -

3-ethylcarbodiimide hydrochloride (179 mg) were added at room
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and 1-hydroxybenzotriazole (0.143 g) was suspended in N,N-
dimethylformamide (25 mL), and to the suspension were added at room
temperature triethylamine (0.330 mL) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.179 g), followed
by stirring for 15.5 hours. The reaction solvent was evaporated under

reduged presstire ol Ae sesiaueo wasrparitioneddsiivvernogthytiacetate and
saturated aqueous sodium hydrogencarbonate, and the aqueous layer was

firierd ekirattedPVAhZEthyr dcsateoryd ofgameday@rsivére \eothbied and

the eambined olganie iayerwas diied oyt sodiym.sulfate apydrate. After a
filtration step, the solvent was evaporated under reduced pressure, the
residue cwas:puHiedi by siliga gel flashecolyminchromnatography Example 15,
(dichloromethane - methanol), to thereby give the titte compound (0.172 g,
62@@z%;h%ﬁﬂ@%ﬁ@ﬁ%&ﬁﬁ@?@@?le (143 mg) in N,N-dimethylformamide

1H-NMR(400MHz,CDC13)5:2.28-2.37(4H.m .68(3H,s), 3.78- 3.82(2H
SO o P AR A a s, sri s SECE Sk TS ST,
73139(8 Hidd J58. 134 QHZY 2 F:4 A H8), = 88- %94 (Wb rated under

8.61(1H,dd,J=4.9,1.5Hz), 8.69(1H,d,J=2.4Hz). ESI-MS m/z:349(M+H)'.
07701276 [Exafile 74] Anfs- BrEthmylpyridina2-yDax(pyridimadypetween

LEpyrazole 3 carbonyllA &-diflugronipending [07/UIFL30 ogencarbonate.
The aqueous layer was further extracted with ethyl acetate
four times. The organic layers were combined, and the
combined organic layer was dried over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel flash column chromatography
(dichloromethane - methanol), to thereby give the title
compound (231 mg, 78%) as a solid product.

[0761]
'H-NMR (400MHz,CDC13)8:2.34 (3H,s), 3.03(3H,s), 3.46-3.50(2H,m),
4.03-4.07(1H,m), 4.41-4.45(2H,m), 4.85(1H,brs), 7.16-
7.20(1H,m), 7.34-7.40(2H,m), 7.52-7.56(1H,m), 7.68-7.83(1lH,m),
8.30(1H,s), 8.47(1H,brs), 8.59(1lH,brs).
ESI-MS m/z:377 (M+H) *.
Elementary analysis: as C,oHoNgO;
Calculated: C,63.82;H,5.36;N,22.33.
Found: C,63.65;H,5.28;N,22.24.

[0762]
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I NN CKF N-NN/X_F NO0772] 1M Aqueous sodium hydroxide (1.35 mL)
was added at room temperature to a solution of 1-(3-pyridyl)-5-{5-[2-
(trimethylsilyl)ethynyl]-2-pyridyl}-1H-pyrazole-3-carboxylic acid ethyl ester
(0.175 g) obtained from Referential Example 45 in a solvent mixture of
ethanol (5 mL) and tetrahydrofuran (5 mL), and the mixture was stirred for 2
hopssridMHCP (1135 L) was added 1n-the reaetion mixtyre] andthedeaetion
solvent was evaporated under reduced pressure. The residue,
4A-Yitkfbregipetithte hyaroctiande 10 109 ¢) obtEmied froht 'ReferBAGaO I Ne
Ex le.12, and 1-hydroxybenzotriazole (82.4 mg) was suspended in
N,N-dimethylformamide (10 mL), and to the suspension were added
triethylaraine (0.187 mL) and 1-(3- dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.103 g), followed by stirring at room temperature for 4.5
days, /ThE reaction solvent was evaporated under reduced pressure, and

N . .
the re was padgtitio between ethyl acetate and saturated aqueous
sodium hydfog nat e aqueous layer was further extracted with

ethyl &~and the organic layers were combined. The combined
organlic lgyer was dried over sodium sulfate anhydrate. After a filtration step,
nt

the so was evaporated under reduced pressure, and the

[0764]

1M Aqueous sodium hydroxide (2.34 mL) was added to a
solution of 5-(l-methyl-1H-imidazol-4-y1l)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (0.232 g) obtained
from Referential Example 42 in ethanol (5 mL) and
tetrahydrofuran (5 mL), and the mixture was stirred at room
temperature for 4 hours. 1M HC1l (2.34 mL) was added to the
reaction mixture, and the reaction solvent was evaporated
under reduced pressure. The residue, 4-
(difluoromethylene)piperidine hydrochloride (Bioorganic &
Medicinal Chemistry (2004), 12(7), 1713-1730, 0.130 g), and
l-hydroxybenzotriazole (0.143 g) were suspended in N,N-
dimethylformamide (15 mL), and to the suspension were added
at room temperature triethylamine (0.330 mL) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.179
g), followed by stirring for 2.5 days. The reaction solvent
was evaporated under reduced pressure, and the residue was
partitioned between ethyl acetate and saturated aqueous

sodium hydrogencarbonate. The aqueous layer was further
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residue was purified by silica gel flash column chromatography (ethyl acetate
- n-hexane), to thereby give the title compound (0.132 g, 74%) as a solid
product. [0773] 1H-NMR(400MHz,CDC13)5:2.04-2.15(4H,m), 3.28(1H,s),
3.91- 3.95(2H,m), 4.19-4.22(2H,m), 7.22(1H,s),
7.38(1H,ddd,J=8.3,4.9,0.7Hz), 7.47(1H,dd,J=8.1,0.7Hz),

Tebd(tkhddd, J=8th, 24 1, 8Hz); 826 H d)=6hd, 226a)ic layers were
8.54(1H,dd,J=2.2,0.7Hz), 8.55(1H,d,J=2.4Hz), 8.62(1H,dd,J=4.9,1.5HZ).
Eggmagqﬁgz3gﬁ¥@Hq?mbHypﬁ”quéﬁﬁﬂehqqer was dried over sodium
1-[5:(5-Acetylpyridin-2-y1)-1-(pyridin-3-yl)-1H- .

e O o obes i 1698 BEE5PBAN 10 y-+ 0
[ RN N dh 0576} 1afoita-Ethymylpyrigine2-y)rb-(pytdinr3-yl)alB- was
pyrazole-3-carbonyl]-4,4-difluoropiperidine (0.160 g) 278 obtained from
ExaripleTd Bid ferctry ¢R) sdlfaten(0cr20g) weresaspended in 75%

a?H?QH?S?é%%Q%ﬁ%énk%éﬂ%&%ﬂﬁ>WQ to thereby give the title

compound (0.210 g, 67%) as a solid product.

[0765]
"H-NMR (400MHz,CDC13)8:2.27-2.33 (4H,m), 3.68(3H,s), 3.77-
3.81(2H,m), 3.97-4.01(2H,m), 6.81(1H,s), 6.96(1H,s), 7.37-
7.42(2H,m), 7.87(lH,d,J=8.1Hz), 8.62(1lH,brs), 8.69(1lH,brs).
ESI-MS m/z:385 (M+H)".

[0766]

[Example 73] 1-[5-(1-Methyl-1H-imidazol-4-y1l)-1-(pyridin-3-
yl)-1H-pyrazole-3-carbonyl]-4-methylenepiperidine

[0767]

[F129]

[0768]
1M Aqueous sodium hydroxide (2.34 mL) was added to a
solution of 5-(l-methyl-1H-imidazol-4-yl)-1-(3-pyridyl)-1H-
pyrazole-3-carboxylic acid ethyl ester (0.232 g) obtained
from Referential Example 42 in methanol (5 mL) and

tetrahydrofuran (5 mL), and the mixture was stirred at room

275



acid (0.0440 mL) was added to the suspension, followed by refluxing for 2
hours. The reaction mixture was cooled in air, and to the mixture were added
agueous potassium carbonate, methanol, and chloroform. The reaction
solvent was evaporated under reduced pressure, and the residue was
purified by silica gel flash column chromatography (ethyl acetate -

nthexane)r ta-thereby give the tide campauand (592 mg) 34% aslasolido the
product. [0777] 1H-NMR(400MHz,CDC13)5:2.05-2.15(4H,m), 2.62(3H,s),
32 OB (2 A i), U 20- @2§(214?n)feia§661% sfoment was evaporated

P29 S s nepisoricin

Sﬁﬁ(&bbdﬂeﬁi@léz)g B.646LH,ddod+4. Onb&HZ} or8. @E(ﬂé’féﬂti@ZLZEJx@ﬂrﬂﬂ)e 43,
ESI-MS m/z:412(M+H)'. [0778] [Example 76]
(HHE5)- 1B MERYIpY bR 294R 1{(Pytiith-g) was suspended in N, N-

(%/}?\% w zole-3- 1 %2 dlmeéh l-3- %op erazme 40779LQ:13§<1
279 % %Qﬁa%\%a C?I%/loxa mL Was added at room tempera et
(2%)-24b-dimethyd-Baexa--piparazingcaibaxylicacid derts, pugyl ester((0.267 g)
obtained from Referential Example 44,
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.179
g), followed by stirring for 15.5 hours. The reaction
solvent was evaporated under reduced pressure. The residue
was partitioned between ethyl acetate and saturated aqueous
sodium hydrogencarbonate, and the aqueous layer was further
extracted with ethyl acetate. The organic layers were
combined, and the combined organic layer was dried over
sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, the residue
was purified by silica gel flash column chromatography
(dichloromethane - methanol), to thereby give the title
compound (0.172 g, 62%) as a solid product.

[0769]

'H-NMR (400MHz, CDC13)8:2.28-2.37 (4H,m), 3.68(3H,s), 3.78-
3.82(2H,m), 3.94-3.97(2H,m), 4.79-4.81(2H,m),
6.81(1H,d,J=1.2Hz), 6.94(1H,s), 7.39(1H,dd,J=8.1,4.9Hz),
7.42(1H,s), 7.88-7.91(1H,m), 8.61(1H,dd,J=4.9,1.5Hz),
8.69(1H,d, J=2.4Hz) .

ESI-MS m/z:349 (M+H)".

[0770]
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and the mixture was stirred for 4 hours. The reaction solvent was evaporated
under reduced pressure. The residue,
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic acid (0.218 g)
obtained from Referential Example 9, and 1- hydroxybenzotriazole (143 mg)
were suspended in N,N- dimethylformamide (15 mL), and to the suspension
were adeled at room[temperaturentyiethylamine 10:,330-mb)@nd #4(3-3-y1) -
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (179 mg), followed
by stiriG Forl £ 5°d &y I tdacdtioh S6lvérP Wwas Boaperdateéd under reduced
? and the residue was partitioned between dichloromethane and
urate agueous sodium hydrogencarbonate. The aqueous layer was
extrpgciad) with 10% methanol-dichloromethane solvent mixture twice, and
the organic layers were combined. The combined organic layer was dried
od ium sulfate anhydrate. After a filtration step, the solvent was
evap atq under reduced pressure, and the residue was purified by silica
gel flash€ n ghr ography (methanol- dichloromethane), to thereby
give 28Q the titfe co (250 mg, 54%) as a solid product. [0781]
1H-NV@%@F\OOMHZ,CD013)5:1.41(3H,d,J:6.8Hz), 2.35(3H,s), 3.01-
3.12(1Hym), 3.04(3H,s), 3.75-3.99(3/2xH,m), 4.25- 4.34(1/2xH,m),
4.8@-47§é(1/2xH,m), 5.16-5.33(1H,m), 5.53(1/2xH,brs), 7.16(1H,s),
35-7/39(2H,m), 7.54(1H,d,J=7.8Hz), 7.68-7.83(1H,m), 8.31(1H,s), 8.44-

8.60(1H W) 2 8,59LH. dd 74,9, 8. 5H2)x ESI-MS m/z:390 (W4H)added 2t room

temperature to a solution of 1-(3-pyridyl)-5-{5-[2-

(trimethylsilyl)ethynyl]-2-pyridyl}-1H-pyrazole-3-carboxylic
acid ethyl ester (0.175 g) obtained from Referential Example
45 in a solvent mixture of ethanol (5 mL) and tetrahydrofuran
(5 mL), and the mixture was stirred for 2 hours. 1M HC1l

(1.35 mL) was added to the reaction mixture, and the reaction
solvent was evaporated under reduced pressure. The residue,
4,4-difluoropiperidine hydrochloride (0.127 g) obtained from
Referential Example 12, and l-hydroxybenzotriazole (82.4 mqg)
was suspended in N,N-dimethylformamide (10 mL), and to the
suspension were added triethylamine (0.187 mL) and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.103
g), followed by stirring at room temperature for 4.5 days.
The reaction solvent was evaporated under reduced pressure,
and the residue was partitioned between ethyl acetate and
saturated aqueous sodium hydrogencarbonate. The aqueous

layer was further extracted with ethyl acetate, and the
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Elementary analysis: as C21H22N602 Calculated: C, 64.60;H,5.68;N,21.52.
Found: C, 64.48;H,5.70;N,21.21. [0782] [Example 77]
1-[5-(5-Carbamoylmethoxypyridin-2-yl)-1-
(pyridin-3-yl)-1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine 0783] [F133] O
H2NAI-,ONOF F ~N'N N O N 0784] Potassium carbonate (215 mg) and
brameacetamiger(d 22 rag-wiere added ttha sedutitomell organic layer was
5-(5-hydroxypyridin-2-yl)-1- (pyridin-3-yl)-1H-pyrazole-3-carboxylic acid (300
ni) 281 eBtdinéd FroM Examplesl B KN adifmeth§ofhamide {5 b ahdS tep.
_tht%mixtu e was Vsvtailrsred at 50C ]‘Coer 416, 981”5- Th reziajction mixture was q&cl)leed

e solven . evapora er reauce ressure an
in air, and was partltloneop between water and et%y acetate. Thé organic

layes Was Washeshwvith watep Jtwice,ianrd weas dried eves maghesium sulfate
anhydrate. After a filtration step, the solvent was evaporated under reduced
pféssurefafd ke YedilteYwas priFiied by sitieggElthin- taygihereby give

chromatagraphy (dichioromethane ; methanal), 10 terehy 1 oguct .
[0773]
'H-NMR (400MHz,CDC13)8:2.04-2.15(4H,m), 3.28(1H,s), 3.91-
3.95(2H,m), 4.19-4.22(2H,m), 7.22(1lH,s),
7.38(1H,ddd,J=8.3,4.9,0.7Hz), 7.47(1H,dd,J=8.1,0.7Hz),
7.71(1H,ddd,J=8.1,2.4,1.5Hz), 7.82(1H,dd,J=8.1,2.2Hz),
8.54(1H,dd,J=2.2,0.7Hz), 8.55(1H,d,J=2.4Hz),
8.62(1H,dd,J=4.9,1.5Hz) .
ESI-MS m/z:394 (M+H)".
[0774]
[Example 75] 1-[5-(5-Acetylpyridin-2-y1l)-1-(pyridin-3-yl)-1H-
pyrazole-3-carbonyl]-4,4-difluoropiperidine

[0775]

[F131]

[0776]
1-[5-(5-Ethynylpyridin-2-y1)-1-(pyridin-3-y1)-1H-

pyrazole-3-carbonyl]-4,4-difluoropiperidine (0.160 qg)
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give the title compound (240 mg, 70%) as a solid product. [0785]
1H-NMR(400MHz,CDC13)5:2.00-2.15(4H,m), 3.85-3.91(2H,m), 4.15-
4.21(2H,m), 4.55(2H,s), 5.78(1H,br s), 6.47(1H,br s), 7.13(1H,s),
7.26-7.29(1H,m), 7.39-7.50(2H,m), 7.77-7.80(1H,m), 8.22(1H,d,J=2.9Hz),
8.51(1H,d,J=2.4Hz), 8.60(1H,dd,J=4.9,1.2Hz). FAB-MS m/z:443(M+H)'.

[Exaraplted8F 1{h-(Btethy-2-pyedyl) de (EpyridyilHsul fate (0.120 g)
pyrazole-3-carbonyl]72-carbamoy|piperidine [0786] [F134]0P \N,NN
CONR2S W DZBIF TrigthyAmingY® 37 A9 Was atitietlat room! témperattife

t%"é‘l%*SP&“ého y? i; metg‘yég%ﬁy@%y'%&e(?’ yridy Ri 1 282011 owed Ly

pyrazole-3-carboxylic acid g) obtaine eréntial Example 9,
piperidinge Zycaboxamide(9.1261H @bwﬂa@ﬁrqmﬁej‘eéem@ Exasnple 19,
3-(3- dimethylaminopropyl)-1-ethylcarbodiimide hydrochloride (0.188 g), and
13Hy’dro§9§eﬁ2>oﬂiila§ol@'1€(¥§133 dyan ddictdersmetitate (SRALR idithe mixture

was siired for 15 bours, The, eaclion e wappariined hetweengter

was evaporated under reduced pressure, and the residue was
purified by silica gel flash column chromatography (ethyl
acetate - n-hexane), to thereby give the title compound (59.2
mg, 34%) as a solid product.

[0777]
"H-NMR (400MHz, CDC15)8:2.05-2.15(4H,m), 2.62(3H,s), 3.92-
3.96(2H,m), 4.20-4.23(2H,m), 7.30(1lH,s),
7.41(1H,ddd,J=8.2,4.9,0.7Hz), 7.63(1H,dd,J=8.3,1.0Hz),
7.75(1H,ddd,J=8.1,2.4,1.5Hz), 8.28(1H,dd,J=8.3,2.2Hz),
8.55(1H,d,J=2.4Hz), 8.64(1H,dd,J=4.9,1.5Hz),
8.97(1H,dd,J=2.2,1.0 Hz).
ESI-MS m/z:412 (M+H)".

[0778]

[Example 76] (-)-(6S)-1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-
3-yl)-1H-pyrazole-3-carbonyl]-4, 6-dimethyl-3-oxopiperazine
[0779]

[F132]
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and the solvent of the organic layer was evaporated under reduced
pressure. The residue was purified by silica gel column chromatography
(methanol - chloroform), to thereby give the title compound (0.229 g, 66%)
as a solid product. [0788] 1H-NMR(400MHz,CDC13)5:1.54-1.84(5H,m),
2.32-2.40(1H,m), 2.36(3H,s), 2.82-3.24(1H,m), 4.72-4.75(1H,m),
5.39-5.54(2H,m), 6.36-7.00(1H,m), 7.12-7.15(1H,m), 7.37-7.41(2H,m), 7.55-
Xn), 7.74-7.83(1H,m), 8.32(1H,s), 8.49-8.59(2H,m).

m/ :390(M')O[0 9] [Example 79]
4-{[5-(B-MetHgh-pyridy)-1-(1,3-thiazol-2-yl)-
1H-p’1§§?f& carbonyl}-1-methyl-2-piperazinone [0790] [F135] 0 i4 "YN,N

NN- {079 ] 283 Triethylamjne (0.235 mL) and 1-(3-dimethylaminopropyl)-
3-ethylgarbodiimide hydrochloride (0.129 g) were added at room
temperature to a suspension of 5-(5-methyl-2-pyridyl)-1-

(1, 6%% ol-2-yl)-1H-pyrazole-3-carboxylic acid (0.160 g) obtained from
Referential Example 48, 1-methyl-2-piperazinone hydrochloride (0.126 g),

and 1-hygraxybeazetriazole 0403 gk in Nibldimethyfermanmide {15 mb), to
and the mixture was stirred
(2S8)-2,4-dimethyl-5-oxo-1-piperazinecarboxylic acid tert-

butyl ester (0.267 g) obtained from Referential Example 44,
and the mixture was stirred for 4 hours. The reaction
solvent was evaporated under reduced pressure. The residue,
5-(5-methyl-2-pyridyl)-1-(3-pyridyl)-1H-pyrazole-3-carboxylic
acid (0.218 g) obtained from Referential Example 9, and 1-
hydroxybenzotriazole (143 mg) were suspended in N,N-
dimethylformamide (15 mL), and to the suspension were added
at room temperature triethylamine (0.330 mL) and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (179
mg), followed by stirring for 1.5 days. The reaction solvent
was evaporated under reduced pressure, and the residue was
partitioned between dichloromethane and saturated aqueous
sodium hydrogencarbonate. The aqueous layer was extracted
with 10% methanol-dichloromethane solvent mixture twice, and
the organic layers were combined. The combined organic layer
was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was evaporated under reduced pressure, and
the residue was purified by silica gel flash column

chromatography (methanol- dichloromethane), to thereby give
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for 16.5 hours. The solvent of the reaction mixture was evaporated under
reduced pressure, and the residue was partitioned between saturated
agueous sodium hydrogencarbonate and 10% methanol-dichloromethane.
The aqueous layer was further extracted with 10% methanol-
dichloromethane, and the organic layers were combined. The combined
organic iayer wasghietbioverssodigm sulfatea anhydrated Aftes aftration step,
the solvent was evaporated under reduced pressure, and the residue was
pufifiédi by silica gel column chromatography (methanol - dichloromethane),

tq?\ﬁ\(ﬂ% ive the title. compound (0,185 ,80%@3 séi oduct. [0792]
1»5{- {i%g 2,6%861%%522 ( g? .6@(% ,é),%:&o GI2H) 3768
353632, M) 34 B340 1H,m)74-36:4 3{ L bhm) - A4{1Hss), 4.84(1H,s),
7.11(1H,s), 7.23(1H,d,J=3.4Hz), 7.45-7.48(2H,m), 7.55-7.60(1H,m),
84B8.A2(Axm)) EN-NSnt/z BEG(KEMH)Y m[0793[[EXaniplé180]n) ,
4-{[5-§5-1yet>§}ll-2-p)érid¥l)-lé(1,3-thiazo|-2-)§ll)- 284 5
1P-pyrazot-3yifdarbonyiimorpholine [0792] [FT361°Ei™N 10 vV~ N%N NV N
7.54(1H,d,J=7.8Hz), 7.68-7.83(1H,m), 8.31(lH,s), 8.44-
8.60(1H,m), 8.59(1H,dd,J=4.9,1.5Hz).
ESI-MS m/z:391 (M+H)".
Elementary analysis: as C,1H,:NgO;
Calculated: C,64.60;H,5.68;N,21.52.
Found: C,64.48;H,5.70;N,21.21.
[0782]
[Example 77] 1-[5-(5-Carbamoylmethoxypyridin-2-yl)-1-
(pyridin-3-yl) -1H-pyrazole-3-carbonyl]-4,4-difluoropiperidine
[0783]

[F133]

0
HZN/U\/O

[0784]
Potassium carbonate (215 mg) and bromoacetamide (129
mg) were added to a solution of 5-(5-hydroxypyridin-2-y1l)-1-

(pyridin-3-yl) -1H-pyrazole-3-carboxylic acid (300 mg)
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[0795] In a manner similar to that employed in Example 79, the title

compound (0.146 g, 73%) in solid form was prepared from

(5-(5-methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-1H-pyrazole-3- carboxylic acid
(0.160 g) obtained in Referential Example 48 and morpholine (73.0 L).
[0796] ~H-NMR(400MHz,CDC13)5:2.39(3H,s), 3.74-3.85(6H,m), 4.09-

432, TO5(1Eks)ng121 (1H, 028, 4Ha) 245y 43 2Hm)e
7.56-7.59(1H,m), 8.42-8.43(1H,m). ESI-MSm/z:356(M+H)'.

8&]1@ {155 methy-2-pyridyird-@t3akigzof@ry6 hours.

OMe ¥|\‘l‘arzl\?o lze?% 0799] iIr

]caerngl} lADmaethox%pl erldlne 5[019
In"a manner simi ar Tothate

tem oye

F13

(5 mL), and
[0797] [Example

The reaction

NN/N

n _water

xampﬁe 79, the

tile compound (R 4670, 78%) ispdidfermayas Dﬁ@l@aﬁﬁﬂsﬁﬁ@m with water
5-(5-methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-1H-pyrazole-3- carboxylic acid
(G160) crdinebirrRefsreptiar ERGATHIE 487 amid 4aiethoxygipetitine After

hydracnionide

0 127

ste

Qaénesd n

olvent was evaporated under reduced

pressure, and the residue was purified by silica gel thin-

layer chromatography

give the title compound

[0785]

(dichloromethane - methanol),

(240 mg, 70%)

'H-NMR (400MHz,CDC13)8:2.00-2.15(4H,m),

4

.

8.

8.

.21 (2H,m),

.13 (1H, s),

22(1H,d,J=2.9Hz),

60 (1H,dd,J=4.9,1.2Hz) .

FAB-MS m/z:443 (M+H) ™.

[Example 78]

pyrazole-3-carbonyl]

1-[5-

[0786]

[F134]

to a suspension of 5-

CONH,

[0787]

Triethylamine

4.55(2H,s),

7.26-7.29(1H,m),

(5-Methyl-2-pyridyl) -

(0.137 mL)

(5-methyl-2-pyridyl) -

5.78(1H,br s),

7.39-7.50(2H, m),

8.51(1H,d,J=2.4Hz),

-2-carbamoylpiperidine

282

3.85-3.91(2H,m),

- (3-pyridyl)

- (3-pyridyl)

to thereby

as a solid product.

4.15-

6.47 (1H,br s),

7.77-7.80(1H, m),

_1H_

was added at room temperature

_lH_



Referential Example 11. [0800]
1H-NMR(400MHz,CDC13)5:1.65-1.75(2H,m), 1.90-2.01(2H,m), 2.39(3H,s),
3.39(3H,s), 3.49-3.59(2H,m), 3.68-3.76(1H,m), 4.04-4.11(1H,m),
4.18-4.25(1H,m), 6.98(1H,s), 7.19(1H,d,J=3.4Hz), 7.44(1H,d,J=3.4Hz),
7.46(1H,d,J=8.IHz), 7.55-7.58(1H,m), 8.43-8.44(1H,m).
ESIMSe/z:384{ M)y [080EdExanmplesx82]g) obtained from
1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-

pY RIS IB-¢arb IRATB-E% 024-rRethyi] 1 A arizepaheP fos0R F 188} £ 26~ IN N

N 08 3% 1- H)édrgx;[benzot agole 0.1354 ),
dlorﬁl\ét lyrlléler(rjwplnorporrcgpyﬁ 3-ethylcarbo é %ydrocr%lor?de (0.367 ),

trigthylamyiner{0:62k 63ly)1 pnd bﬂh@tbybzmem[d&]ldm&pan@ ride (0.188
hydrochloride (0.210 g) obtained from Referential Example 49 were added at

r@@W”@ﬁﬁx%ahy@q@%yhgﬂ@mﬁxb@zole (0.133 g) in dichloromethane
hyI 2-pyridyl)-1- r|d 1H- razole 3-carboxylic acid 258 Q)

okg(éune from%%%%en |a% xam%#e 9#1)!5}1@ dlme]th]f%rﬁwgamlde( meL) and

dichieromethaned( -2 mbd, and the mixtmewasstiedfee 15hoursnTbecrorm,

reaction
and the solvent of the organic layer was evaporated under

reduced pressure. The residue was purified by silica gel
column chromatography (methanol - chloroform), to thereby
give the title compound (0.229 g, 66%) as a solid product.

[0788]
'H-NMR (400MHz,CDC13)8:1.54-1.84 (5H,m), 2.32-2.40(1H,m),
2.36(3H,s), 2.82-3.24(1H,m), 4.72-4.75(1H,m), 5.39-5.54(2H,m),
6.36-7.00(1H,m), 7.12-7.15(1H,m), 7.37-7.41(2H,m), 7.55-
7.57(1H,m), 7.74-7.83(1H,m), 8.32(1H,s), 8.49-8.59(2H,m) .
EI-MSm/z:390 (M") .

[0789]

[Example 79] 4-{[5-(5-Methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-
lH-pyrazol-3-yl]lcarbonyl}-1l-methyl-2-piperazinone

[0790]

[F135]
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mixture was partitioned between water and ethyl acetate. The aqueous layer
was further extracted with ethyl acetate, and the organic layers were
combined. The combined organic layer was washed with saturated brine,
and was dried over sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the residue was
purified byisilica, geheakimm cheamatography (ehlorafofe: hpethanok ooyl ) -
thereby give the title compound (0.185 g, 52%) as an amorphous product.
[O8CA TH-RIVIR(HO0OMF2, @l@i%‘}@'l?@?c?lé@ﬂ%ﬁ) <2 32’(%1F¢s§tdded at

2,98(3Hx1/2 s% 3.01(3Hx1/2,9), 3.43-3,50(2H.m) 8Hz%
4 T1(IH £ JE5 8Hz)! 4.50(1A, %ﬁ X70H'S). 7 1a(1Hx T

7.37-3-20(2kL8) - 27 $1y7-26(H.ma); 71 €05~ Eé(r}ld&égz,m); 8a3;ltB 16(Ikixd/2zm),
8.28(1H,br), 8.42-8.58(2H,m). ESI-MSm/z:391(M+H)'. [0805] [Example 83]
(2HteI5g1-Methy| RHfpyrazdlel4 Hpapple 48, 1-methyl-Z-piperazinone

R Ea e spibandl2- fyaremetiuipatoidne 87058 )
in N,N-dimethylformamide (15 mL), and the mixture was stirred
for 16.5 hours. The solvent of the reaction mixture was
evaporated under reduced pressure, and the residue was
partitioned between saturated aqueous sodium
hydrogencarbonate and 10% methanol-dichloromethane. The
aqueous layer was further extracted with 10% methanol-
dichloromethane, and the organic layers were combined. The
combined organic layer was dried over sodium sulfate
anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (methanol -
dichloromethane), to thereby give the title compound (0.185 g,
85%) as a solid product.

[0792]
'H-NMR (400MHz, CDC13)8:2.39(3H,s), 3.03(3/2H,s), 3.05(3/2H,s),
3.45-3.53(2H,m), 4.03-4.07(1H,m), 4.36-4.39(1H,m), 4.44(1H,s),
4.84(14,s), 7.11(1H,s), 7.23(1lH,d,J=3.4Hz), 7.45-7.48(2H,m),
7.55-7.60(1H,m), 8.41-8.42(1H,m).
ESI-MSm/z:383 (M+H) "

[0793]

[Example 80] 4-{[5-(5-Methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-
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N 0807] 1) Title Compound (2S)-2-Fluoromethylpyrrolidine hydrochloride
(160 mg) obtained from Referential Example 31 and triethylamine (0.6 mL)
were added at room temperature to a solution of 5-(1-
methyl-1H-pyrazole-4-yl)-1-(3-pyridyl)-1H-pyrazole-3- carboxylic acid (250
mg) obtained from Referential Example 47,
31(3-dimethylaninpprepytp-dsethytearboadimide hydrochloride (270 mg), and
1-hydroxybenzotriazole (190 mg) in dichloromethane (10 mL), and the
miktuté4das stirred for 63 hours. The reaction mixture was partitioned
b?M%% water and dichloromethane, and the organic layer was dried over
magnesium sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was purified by silica
ayer chromatography (dichloromethane - methanol), to thereby give
popnd~290 mg, 88%) as an amorphous product. [0808]
1H-NMR(40 YCDL13)5:1.92-2.26(4H,m), 3.88(3H,s), 3.67- 5.20(5H,m),
6.96 S7.‘(Df)(1|V-|,m), 7.24-7.28(2H,m), 7.74-7.77(1H,m), 8.66-8.73(2H,m). 288
EI-M<§n’1V/z:354(M*). [0809] 2) Hydrochloride salt of the title compound 1M
HC1-ethanol (1 mL) was added at room temperature to a solution of the title
cohfpdiind (290 mg) in a solvent

In a manner similar to that employed in Example 79, the
title compound (0.146 g, 73%) in solid form was prepared from
(5-(5-methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-1H-pyrazole-3-
carboxylic acid (0.160 g) obtained in Referential Example 48
and morpholine (73.0 uL).

[0796]
'H-NMR (400MHz, CDC13)8:2.39(3H,s), 3.74-3.85(6H,m), 4.09-
4.13(2H,m), 7.05(1H,s), 7.21(1H,d,J=3.4Hz), 7.45-7.47(2H,m),
7.56-7.59(1H,m), 8.42-8.43(1H,m).
ESI-MSm/z:356 (M+H) .

[0797]

[Example 81] 1-{[5-(5-Methyl-2-pyridyl)-1-(1,3-thiazol-2-yl)-
1lH-pyrazol-3-yl]carbonyl}-4-methoxypiperidine

[0798]

[F137]

=

\ I
N =
/ N OMe
N\N

I

285



mixture of ethanol (5 mL) and methanol (3 mL), and the mixture was stirred
for 30 minutes. The reaction solvent was evaporated under reduced

pressure, to thereby give a hydrochloride salt of the title compound (260 mg,
65%) as a solid product. EI-MSm/z:354(M*). [0810] [Example 84]
1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-
pyrazalei3-carbonyl]-2-(1-aminocyclopropyl)piperidine [0811] [F140] 0 N N
/ N NH, [0812] 1) 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-
3-carboh{l]2-[2NKErt HutdkgcarbdnymhineY &/ Opyipipetiting 1hPa the

anner similar to that e yed in Example 78, 1-
et R AL R L

289 utexyesrbonylaming)eyclopropyllpiperidine {225 1mg,88%)#8z01e-3-
amorphous form was prepared from 1-(5-methylpyridin-2-yl)-1-

(B IdIA23LY R A R pifaZdle lédboxy e hein@d 3imd) obtaimed il Reterantial 48
Exampje 9 and (L-nipeidin:Z . 1 drochloride (0.127 g) obtained in
Referential Example 11.

[0800]

'H-NMR (400MHz, CDC13)8:1.65-1.75(2H, m), 1.90-2.01(2H,m),
2.39(3H,s), 3.39(3H,s), 3.49-3.59(2H,m), 3.68-3.76(1H,m),
4.04-4.11(1H,m), 4.18-4.25(1H,m), 6.98(1lH,s),
7.19(1H,d,J=3.4Hz), 7.44(1H,d,J=3.4Hz), 7.46(1H,d,J=8.1Hz),
7.55-7.58(1H,m), 8.43-8.44(1H,m).

ESI-MSm/z:384 (M+H)".

[0801]

[Example 82] 1-[5-(5-Methylpyridin-2-y1l)-1-(pyridin-3-yl)-1H-
pyrazole-3-carbonyl]-3-oxo-4-methyl[l.4]diazepane

[0802]

[F138]

=

I
X
N 0

0
N
N—

N
[0803]
1-Hydroxybenzotriazole (0.135 g), 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.367

g), triethylamine (0.621 mL), and l-methyl-2-
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ylcyclopropyl)carbamidic acid tert-butyl ester (123 mg) obtained in

Referential Example 50. ESI-MSm/z:503(M+H)'". [0813] 2) Title Compound
Trifluoroacetic acid (7 mL) was added at room temperature to a solution of

the above-prepared 1-[5-(5-
methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carbonyl]-
2¢1e(N-tart-biiaxycarbonylanian)eyclopropyl|piperigine K224 nag) firom
dichloromethane (20 mL), and the mixture was stirred for 105 minutes. The
r&&ctrtsoent Wadd/dporatetfifidef teduéd pressiiermertheiesidue
was. partitioned hetween saturated agueous sodium hydr carbonate and
T 1 e T e s L o Byt
overseditky sulfate-anhydrate sAlfer adfiliatien stepthee selvent Wwas Example
evaporated under reduced pressure, to thereby give the title compound (80
,ﬁbj4uq%)@Sq%ggm@bhﬁgﬁﬁgq@gg4yz mL) and dichloromethane (7.5

1H-NMR(4 Hz,CDC13)5:0.83-0.94(3H,m), 1.02-1.05(1H,m), 1.25- ,
s et ose st DL 9e H Rt 2 st son
2:33(BH8), 222812564 (1H s 3. HUAN A5kl EHZ)n 6 19CHY B)acetate. The

7.33-7.39(3H,m), 7.52-7.54(1H,m), 7.75-7.78(1H,m), 8.26-8.27(1H,m),
8BIaPhd, J=2VOHZ) 28 58( L Hhdd, Je4 19;2 BH2) . "I30 ESIMS mizA03((M+HNd

[0815] [Test Example 1%Plateleta regatjon-inhibitory action Human blood
WAL a8t by uSE S 1308 Sod i Sath s T cottre CHIRTer

was washed with saturated brine, and was dried over sodium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (chloroform -
methanol), to thereby give the title compound (0.185 g, 52%)
as an amorphous product.

[0804]
"H-NMR (400MHz,CDC15)8:2.02-2.16 (2H,m), 2.32(3H,s),
2.98(3Hx1/2,s), 3.01(3Hx1/2,s), 3.43-3.50(2H,m),
3.85(1H,t,J=5.8Hz), 4.11(1H,t,J=5.8Hz), 4.50(1lH,s),
4.70(1H,s), 7.14(1Hx1/2,s), 7.15(1Hx1/2,s), 7.37-7.50(2H,m),
7.51-7.56(1H,m), 7.70-7.74(1Hx1/2,m), 8.11-8.16(1Hx1/2,m),
8.28(1H,br), 8.42-8.58(2H,m) .
ESI-MSm/z:391 (M+H) " .

[0805]

[Example 83] (2S)-1-[5-(1-Methyl-1H-pyrazole-4-yl)-1-
(pyridin-3-yl) -1H-pyrazole-3-carbonyl]-2-

fluoromethylpyrrolidine
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an anticoagulant in a volume 1/10 the blood volume. The blood was
centrifuged at 180xg for 10 minutes to separate platelet rich plasma (PRP)
from the blood. Upper layer PRP was removed, and the lower layer was
centrifuged at 1600xg for 10 minutes, to thereby recover the upper layer
platelet poor plasma (PPP) . A solution (1 L) of compound of the present
invierdios was added to PRP (200 L), and the mixture was allowed to stand
at 37C for 2 minutes. Subsequently, collagen (2 L) was added to the
rdsUitaht mixture so as to induce platelet aggregation. Percent platelet
aggregation was measured using PAM-12C (SSR Engineering) . Optical
trangmitfance of PPPwas regarded as an indicator of 100% aggregation.
letoaggregation values of the respective compounds were

| @ent concentrations. ICso values were calculated. Table 1
shox@% fesults. [0816] [Test Example 2] Inhibitory effects on

cycl genase-1 (COX- 1) and cyclooxygenase-2 (COX-2) COX-1 inhibiting
activity and COX-2 inhibiting activity of inventive compounds produced in
somgs 0f the Examples herein were measured by use of a COX Inhibitor
Screening Assay Kit (product of Cayman Chemical Company, Catalog Nos.
291 56013 andBB01R1). Before starting the measurement, a reaction
buffer, e, arachidonic acid, SnClz, EIA buffer, washing huffer
orostoglbimin 0] KT SR A A St P VBB £ e 160 mo)

obtained from Referential Example 31 and triethylamine (0.6

determin

mL) were added at room temperature to a solution of 5-(1-
methyl-1H-pyrazole-4-yl)-1-(3-pyridyl)-1H-pyrazole-3-
carboxylic acid (250 mg) obtained from Referential Example 47,
3-(3-dimethylaminopropyl) -l-ethylcarbodiimide hydrochloride
(270 mg), and l-hydroxybenzotriazole (190 mg) in
dichloromethane (10 mL), and the mixture was stirred for 63
hours. The reaction mixture was partitioned between water
and dichloromethane, and the organic layer was dried over
magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, and the
residue was purified by silica gel thin-layer chromatography
(dichloromethane - methanol), to thereby give the title
compound (290 mg, 88%) as an amorphous product.

[0808]
'H-NMR (400MHz, CDC13)8:1.92-2.26 (4H,m), 3.88(3H,s), 3.67-
5.20(5H,m), 6.96-7.00(1H,m), 7.24-7.28(2H,m), 7.74-7.77(1H,m),

8.66-8.73(2H,m) .
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acetylcholine esterase (AchE), tracer (chromogenic enzyme HRP

conjugate), and PG screening EIA antiserum were prepared ready for use.
Production of PGFza in the presence of COX-1 or COX-2 A reaction mixture
containing a compound of the present invention from the Examples (50 M)
and COX-1 or COX-2 was allowed to stand at 37C for 10 minutes.
Arachidapic: acid ({0 L) was added thereto, and the resultant mixture was
further allowed to stand at 37C for 2 minutes. 1N Hydrochloric acid (50 L)
wals’adddéd to the reaction mixture, to thereby stop the reaction. SnCI2
solution ) was added ther and the resultant mixture was allowed to
st%:)ncﬁ at]?8(C')thllf)errﬁperatur“ra[(;g for%Sertn%lﬁuttelst?O8lﬂm%f) é?l&ﬂtlt&thQ
determination of EGlEza using ELISAaAntiserdn {rRbhibanti4cEza antboty,
50 L) was added to the wells of a 96-well plate that had been coated with
n?o%éléiﬁﬁ-?abﬁif |§G6At§cﬂﬂjﬁoﬁ<mmpé {cotitaifing imidurCebRiied
abov 2000 ﬁ”utl Eg nd aop E H er gSOJJ‘E{) were dseqluentlally
a%e 6'eat ure Was OWe to stand 4t room
tefm;aet@t@revé@r 18 ihows. The well%wemsh@@lé tigs with the washing,a s
buffer to remove an excessive AchE tracer, and an Ellman reagent 292 (200
Ly wecadded. Aftdekeapidgthe platsiviadark podmhe 61060 minates,

chearbance was measured.at 495 m, (0818], 3) Cpicyion.or inabfon,
solid product.

EI-MSm/z:354 (M) .

[0810]

[Example 84] 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-

pyrazole-3-carbonyl]-2-(l-aminocyclopropyl)piperidine

[0811]
[F140]
@
/ N
~¢ N
|
N NH,
[0812]

1) 1-[5-(5-Methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-
3-carbonyl]-2-[1-(N-tert-
butoxycarbonylamino) cyclopropyl]piperidine

In a manner similar to that employed in Example 78, 1-
[5- (5-methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-

carbonyl]-2-[1-(N-tert-
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the present invention A calibration curve was obtained by use of a PG
screening EIA standard, and the production amount of PGFza was
determined from the absorbance. Percent inhibition against COX-1 or COX-2
in the presence of a 50 M of the compound was calculated. Table 1 shows
the results. Notably, the percentage of the amount of PGFza produced by
use of sayreaationymixit re> CoRtairingdro, Coppetntbwas regesrded ,ass00%i in
calculation of percent inhibition. [0819] [Table 1] Inhibition of collagen

iR RERN RIS InHibitoRy SEfe@ RgEIng difdc atpiiRst Exahriie Pateter 1 -

brion) 13 0'1d 165 N 15.0,606 8 1 NG 56 G008 1 453 4o 010 311
ND: 33 00343 116, 7iNBnbTD. 842374 ND> 65:0118 5-HND 67 0.19 -21 ND

700.285.5ND 710.27 18.1 ND 73 0.078 11.9 ND
ylcyclopropyl) carbamidic acid tert-butyl ester (123 mg)

obtained in Referential Example 50.
ESI-MSm/z:503 (M+H) "

[0813]
2) Title Compound

Trifluoroacetic acid (7 mL) was added at room

temperature to a solution of the above-prepared 1-[5-(5-
methylpyridin-2-yl)-1-(pyridin-3-yl)-1H-pyrazole-3-carbonyl]-
2-[1- (N-tert-butoxycarbonylamino)cyclopropyl]piperidine (224
mg) in dichloromethane (20 mL), and the mixture was stirred
for 105 minutes. The reaction solvent was evaporated under
reduced pressure, and the residue was partitioned between
saturated aqueous sodium hydrogencarbonate and chloroform-
methanol (10:1) solvent mixture. The organic layer was dried
over sodium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, to thereby
give the title compound (80 mg, 44%) as a solid product.

[0814]
'H-NMR (400MHz, CDC13)8:0.83-0.94 (3H,m), 1.02-1.05(1H,m), 1.25-
1.38(3H,m), 1.53(1H,d,J=10.3Hz), 1.77-1.82(3H,m), 2.31(lH,br
s), 2.33(3H,s), 2.58-2.64(1H,m), 3.10(1H,d,J=11.7Hz),
7.19(1H,s), 7.33-7.39(3H,m), 7.52-7.54(1H,m), 7.75-7.78(1lH,m),

8.26-8.27(1H,m), 8.51(1H,d,J=2.0Hz), 8.58(1H,dd,J=4.9,1.5Hz).
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[0820] As is clear from Table 1, the compounds (1) of the 293 present
invention, salts thereof, and solvates or the compounds or the salts were
confirmed to have strong platelet aggregation inhibitory activity without
inhibiting COX-1 or COX-2. 294 CLAIMS 1. A compound represented by
formula (I): [F1] Are,0 N'// X (I) Ari N (wherein Arl represents a phenyl
group-matich masheavea 1 to 3 substituents, or a non-substituted 5- or
6-membered aromatic heterocyclic group; Are represents (i) a
noh0§l}k§>§tituted phenyl group, (ii) a phenyl group which has been substituted

Y Rionsralidaroup hadna il 3 gouns o SloTinsslectod, fom AmOng o
amoylxgr ich may be substituted. , an amino group ) Whic may be
su bS“tum{laal hydraxy! gseup @ dawey ahl@azxyogroypl andsa halegeri ateie0k s
(iif) a 5- or 6- membered aromatic heterocyclic group which has been
sabstituted by i3 igrdtps oratsiis selébtedhfomlandnita Wotver kgl

group WhICh may be substituted, a lower aIk oup, a Iower alkanoyl
RO BRI RN By o LSt S arts o
apinegreup mhishgmayhe suhstituteda hydrexyd gioupygdewer alkaxyprp

group which may
was removed, and the lower layer was centrifuged at 1600xg
for 10 minutes, to thereby recover the upper layer platelet
poor plasma (PPP). A solution (1 uL) of compound of the
present invention was added to PRP (200 pL), and the mixture
was allowed to stand at 37°C for 2 minutes. Subsequently,
collagen (2 pL) was added to the resultant mixture so as to
induce platelet aggregation. Percent platelet aggregation
was measured using PAM-12C (SSR Engineering). Optical
transmittance of PPP was regarded as an indicator of 100%
aggregation. Percent platelet aggregation values of the
respective compounds were determined at different
concentrations. ICsyp values were calculated. Table 1 shows
the results.
[0816]
[Test Example 2] Inhibitory effects on cyclooxygenase-1 (COX-
1) and cyclooxygenase-2 (COX-2)
COX-1 inhibiting activity and COX-2 inhibiting activity
of inventive compounds produced in some of the Examples
herein were measured by use of a COX Inhibitor Screening

Assay Kit (product of Cayman Chemical Company, Catalog Nos.
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be substituted, and a halogen atom; and X represents a group represented
by formula (I1): [F2] -No (ll) (wherein the ring structure represents a 4- to
7-membered heterocyclic group which may have, in addition to the 295
nitrogen atom shown in formula (II) , one heteroatom selected from among
nitrogen, oxygen, and sulfur, and which may be substituted by 1 to 4 groups
OF atarns setecteddrem)among a lower alkyl group which may be substituted,
an alkylidene group which may be substituted, a carbamoyl group which may

be subshfiftedan Emint grotpPWRRthSas 156 Substiftted, ta By drokyFdgroup,

a lower alkox&/hgré)éjrpi an_oxo gr%% alo er %I ¥I grou ?nlo g
aﬂ<yTsqu group and a ogen afom aséjltt ereof, or a solvate of the

cpmm@l@hm salcP. Ebe@ma@uadza@@adﬂagﬂ@,clae@ dc assaltthereof,
or a solvate of the compound or the salt, wherein Arl is a non-substituted
pREAYIgBUPL Bl T HeSEGpdandactordingrtocelainm i 2088le ﬁﬁér@o?néiz/fae HRP

solvate of Ehg comp u%j or the salt, WEnﬁeln rl is a non-substituted 5-

6-membere a{roma ferocyclic. group £ Fre’Compound adcording to

claims3, asalttbereof, or a solvate of the compound or the salt, wherein the
5- or 6-membered aromatic heterocyclic group is a pyrrolyl group, a

pyEazolylgroop, ah igfidazolyl groappadhiazolyl grodpXa lpyrdyl@fteap, a
pyrldazmyl %rouglgnp%lmldlnyl roup, or a

ixture Tontaining a compound of the present
invention from the Examples (50 pM) and COX-1 or COX-2 was
allowed to stand at 37°C for 10 minutes. Arachidonic acid
(10 pL) was added thereto, and the resultant mixture was
further allowed to stand at 37°C for 2 minutes. 1N-
Hydrochloric acid (50 pL) was added to the reaction mixture,
to thereby stop the reaction. SnCl, solution (100 uL) was
added thereto, and the resultant mixture was allowed to stand
at room temperature for 5 minutes.
[0817]

(2) Quantitative determination of PGFy, using ELISA

Antiserum (rabbit anti-PGF,, antibody, 50 pL) was added
to the wells of a 96-well plate that had been coated with
mouse anti-rabbit IgG. A solution of PGF;,—containing
mixture obtained above (2000-fold dilution, 50 puL) and an
AchE tracer (50 pL) were sequentially added to each well, and
the mixture was allowed to stand at room temperature for 18
hours. The wells were washed 5 times with the washing buffer

to remove an excessive AchE tracer, and an Ellman reagent
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pyrazinyl group. 5. The compound according to any one of claims 1 to 4, a
salt thereof, or a solvate of the compound or the salt, wherein Are is a 5- or
6-membered aromatic heterocyclic group which has been substituted by 1 to
3 groups or atoms selected from among a lower alkyl group which may be
substituted, a 296 lower alkynyl group, a lower alkanoyl group, a carbamoyl
greup Which fmay bessbstituted: a tyana geouHhanagtiso ghodp awhich-may
be substituted, a hydroxyl group, a lower alkoxy group which may be
stiBstittlediantF ahal6§ER EGAT S. The EGmpotnd accotding®-claim 5, a
sal[totg? of, or a solvate of the compound or the salt, wherein the 5- or
6-membered aromatic heterocyclic group is a pyrrolyl group, a pyrazolyl
grayp,can taickazobd gseup na pyTitykgrau; @, Ppyyidaziny gredppa pydmidinyl
group, or a pyrazinyl group. 7. The compound according to any one of claims
116, PasHitthetédt bE Bosolvate of the compound or the salt, wherein a
group represented by formula (1D is an azetiding group, a pyrrolidino group,
a pyrazo idino group, a piperidino group, a plperazi¥1o group, a morpholino
gEQUR.A, thIPrReEPNAlING Groyp, 2-NOMEPIRErBZINO GNP RS &t of PGF,
hexahydropyridazin-1-yl group, which groups may have, in addition to the
nitrsyete arom-shewrt irpforiviuda €0y one heterodtons selected floht Bpnong

nitrogen, oxygen, and sulfur, and which may be substituted by 1 to 4 %roups
andatbitls %@ﬁ&eaﬁr&%ﬁoﬁa anSIKRGERE Grods whick iy pé the

substisited; a carkameyhgroup which may besupstituied, 88,1 ts.
Notably, the percentage of the amount of PGF;, produced
by use of a reaction mixture containing no compound was

regarded as 100% in calculation of percent inhibition.

[0819]

[Table 1]

Inh1b1t¥on of Inhibitory Inhibitory
collagen-induced . .
effect against effect against
Example platelet
aggregation, f?xflhég.ig M? f?XTZhég.iQ M?
% inhibition % inhibition
ICsq (uM)

13 0.13 10.3 ND

15 0.009 8.1 ND

29 0.095 -1.4 5.3

30 0.12 -21.1 ND

33 0.0313 -16.7 ND

57 0.14 -17.4 ND

65 0.13 5.9 ND

67 0.19 -21 ND

70 0.28 5.5 ND

71 0.27 18.1 ND

73 0.078 11.9 ND
[0820]

As is clear from Table 1, the compounds (I) of the
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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. 8. The compound according to any one of claims 1to 7, a
salt thereof, or a solvate of the compound or the salt, wherein X is a group
selected from among 3 297 dimethylaminoazetidin-1-yl,
Spnethoxyazetidin=1oy, 2stuaromethwdaarolidiao s3-Thiotepyrselidine,
pyrazolidino, 2-formylpyrazolidino, piperidino, 2-(1-
affiRBEYEIBPrapy)piseridihes 21 arBaftoyipipefiding A1ave strong platelet
methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 3- _
L o e S lB tng cox-1 or
4emethroxypiperidino, 4- fluoropiperidino, 4,4-difluoropiperidino, 4-methyl-4-
methoxypiperidino, 4-methylenepiperidino, 4- (difluoromethylene)piperidino,
4-cyclopropylpiperazino, 3- oxo-4-methylpiperazino, 3-oxo-4-ethylpiperazino,
4- methylpiperazino, 4,6-dimethyl-3-oxopiperazino, 3,5-dioxo-4-
methylpiperazino, 4-methyl-3-oxohomopiperazinyl, hexahydropyridazin-1-yl,
2-carbamoylhexahydropyridazin-1-yl, and morpholino. 9. A drug containing,
as an active ingredient, a compound according to any one of claims 1 to 8, a
salt thereof, or a solvate of the compound or the salt. 10. A preventive and/or
therapeutic agent for an ischemic disease, containing, as an active
ingredient, a compound according to any one of claims 1 to 8, a salt
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thereof, or a solvate of the compound or the salt. 11. An agent inhibiting
platelet aggregation containing, as an active ingredient, a compound
according to any one of claims 1 to 8, a salt thereof, or a solvate of the
compound or the salt. 12. A pharmaceutical composition containing a
compound 298 according to any one of claims 1 to 8, a salt thereof, or a
solvate of the compound or the salt. ¢8aAvmethod for preventing and/or
treating an ischemic disease, characterized by administering an effective
amount of a compound according to any one of claims 1 to 8, a salt thereof,
ora sol\iate %{f tchoemc%mggund Qr tge Ei 14, usel%lfa Cﬁ pound according
to any one of clai ms 1 10 8, . as Itehereof r a solvate of the compound or
the [salt, for production of a preventive and/or therapeutic agent for an
is&pemic disease. 299

me (1)

Ary N

(wherein Ar; represents a phenyl group which may have 1 to 3
substituents, or a non-substituted 5- or 6-membered aromatic
heterocyclic group; Ar, represents (i) a non-substituted
phenyl group, (ii) a phenyl group which has been substituted
by a lower alkyl group having 1 to 3 groups or atoms selected
from among a carbamoyl group which may be substituted, an
amino group which may be substituted, a hydroxyl group, a
lower alkoxy group, and a halogen atom, or (iii) a 5- or 6-
membered aromatic heterocyclic group which has been
substituted by 1 to 3 groups or atoms selected from among a
lower alkyl group which may be substituted, a lower alkynyl
group, a lower alkanoyl group, a carbamoyl group which may be
substituted, a cyano group, an amino group which may be
substituted, a hydroxyl group, a lower alkoxy group which may
be substituted, and a halogen atom; and X represents a group
represented by formula (II):

[F2]
—N (rn)

(wherein the ring structure represents a 4- to 7-membered

heterocyclic group which may have, in addition to the
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nitrogen atom shown in formula (II) , one heteroatom selected
from among nitrogen, oxygen, and sulfur, and which may be
substituted by 1 to 4 groups or atoms selected from among a
lower alkyl group which may be substituted, an alkylidene
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 OoxO group, a lower
alkanoyl group, a lower alkylsulfonyl group, and a halogen
atom)), 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
non-substituted phenyl group.

3. The compound according to claim 1, a salt thereof,
or a solvate of the compound or the salt, wherein Ar; is a
non-substituted 5- or 6-membered aromatic heterocyclic group.

4. The compound according to claim 3, a salt thereof,
or a solvate of the compound or the salt, wherein the 5- or
6-membered aromatic heterocyclic group is a pyrrolyl group, a
pyrazolyl group, an imidazolyl group, a thiazolyl group, a
pyridyl group, a pyridazinyl group, a pyrimidinyl group, or a
pyrazinyl group.

5. The compound according to any one of claims 1 to 4,
a salt thereof, or a solvate of the compound or the salt,
wherein Ar, is a 5- or 6-membered aromatic heterocyclic group
which has been substituted by 1 to 3 groups or atoms selected

from among a lower alkyl group which may be substituted, a
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lower alkynyl group, a lower alkanoyl group, a carbamoyl
group which may be substituted, a cyano group, an amino group
which may be substituted, a hydroxyl group, a lower alkoxy
group which may be substituted, and a halogen atom.

6. The compound according to claim 5, a salt thereof,
or a solvate of the compound or the salt, wherein the 5- or
6-membered aromatic heterocyclic group is a pyrrolyl group, a
pyrazolyl group, an imidazolyl group, a pyridyl group, a
pyridazinyl group, a pyrimidinyl group, or a pyrazinyl group.

7. The compound according to any one of claims 1 to 6,
a salt thereof, or a solvate of the compound or the salt,
wherein a group represented by formula (II) is an azetidino
group, a pyrrolidino group, a pyrazolidino group, a
piperidino group, a piperazino group, a morpholino group, a
thiomorpholino group, a homopiperazino group, or a
hexahydropyridazin-1-yl group, which groups may have, in
addition to the nitrogen atom shown in formula (II), one
heterocatom selected from among nitrogen, oxygen, and sulfur,
and which may be substituted by 1 to 4 groups and atoms
selected from among an alkylidene 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.

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 X is a group selected from among 3-
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dimethylaminocazetidin-1-yl, 3-methoxyazetidin-1-yl1, 2-
fluoromethylpyrrolidino, 3-fluoropyrrolidino, pyrazolidino,
2-formylpyrazolidino, piperidino, 2-(1-
aminocyclopropyl)piperidino, 2-carbamoylpiperidino, 2-
methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 3-
methoxypiperidino, 3-fluoropiperidino, 4-
fluoromethylpiperidino, 4-methoxypiperidino, 4-
fluoropiperidino, 4,4-difluoropiperidino, 4-methyl-4-
methoxypiperidino, 4-methylenepiperidino, 4-
(difluoromethylene)piperidino, 4-cyclopropylpiperazino, 3-
oxo-4-methylpiperazino, 3-oxo-4-ethylpiperazino, 4-
methylpiperazino, 4,6-dimethyl-3-oxopiperazino, 3,5-dioxo-4-
methylpiperazino, 4-methyl-3-oxohomopiperazinyl,
hexahydropyridazin-1-yl, 2-carbamoylhexahydropyridazin-1-yl1,
and morpholino.

9. A drug containing, as an active ingredient, a
compound according to any one of claims 1 to 8, a salt
thereof, or a solvate of the compound or the salt.

10. A preventive and/or therapeutic agent for an
ischemic disease, containing, as an active ingredient, a
compound according to any one of claims 1 to 8, a salt
thereof, or a solvate of the compound or the salt.

11. An agent inhibiting platelet aggregation containing,
as an active ingredient, a compound according to any one of
claims 1 to 8, a salt thereof, or a solvate of the compound
or the salt.

12. A pharmaceutical composition containing a compound
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according to any one of claims 1 to 8, a salt thereof, or a
solvate of the compound or the salt.

13. A method for preventing and/or treating an ischemic
disease, characterized by administering an effective amount
of a compound according to any one of claims 1 to 8, a salt
thereof, or a solvate of the compound or the salt.

14. A use of a compound according to any one of claims
1 to 8, a salt thereof, or a solvate of the compound or the
salt, for production of a preventive and/or therapeutic agent

for an ischemic disease.
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