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DESCRIPTION

TITLE OF THE INVENTION: TRIAZINONE COMPOUND AND T-TYPE CALCIUM
CHANNEL INHIBITOR

TECHNICAL FIELD

[0001] The present invention relates to novel triazinone compounds having an

inhibitory activity on a T-type voltage-dependent calcium channel.

BACKGROUND ART

[0002] Voltage-dependent calcium channels are transmembrane multisubunit
proteins that control inflow of extracellular calcium ions into cells. The
voltage-dependent calcium channels are further classified into various types in
mammalian cells. Major types of the voltage-dependent calcium channels include
L-type, T-type, N-type, P/Q type, and R-type calcium channels, which play respective
roles in various tissues including skeletal muscles, cardiac muscles, lungs, smooth
muscles, and brain. Among these types, the "T-type" (or "low-voltage activated-type")
calcium channel is named after its characteristic that has a shorter (T = transient) opening
time than the L-type calcium channel that has a longer (L = long-lasting) opening time
[Non-Patent Document 1].

[0003] The T-type calcium channels have channel characteristics, which are
known to be a factor to open the L-type calcium channels and a factor to fluctuate the
action potential of sodium channels. Here, hyperexcitability of nerves due to an
abnormality (abnormal firing) in fluctuations of the action potential of the sodium
channels is believed to be a pathogenesis of neuropathic pains. The T-type calcium
channels are supposed to relate to the abnormal firing, and blocking of the T-type calcium

channels are believed to suppress the abnormal firing itself and to suppress pains




10

15

20

25

[Non-Patent Document 2].

More specifically, the T-type calcium channels identified in various mammals
including humans include three subtypes, a1G (Cav3.1), alH (Cav3.2), and o11
(Cav3.3). Among the three subtypes of the T-type calcium channels, ol H is expressed
in the dorsal root ganglion (DRG) and the dorsal horn of the spinal cord, which relate to
pain transmission [Non-Patent Document 2, Non-Patent Document 12]. In studies using
a1H knockout mice, analgesic action has been disclosed in acute pain models (tail clip,
tail flip, and hot plate tests), inflammatory pain models (capsaicin and formalin-induced
tests), and visceral pain models (acetic acid and magnesium sulfate inductions). During
the tests, no abnormality was observed in general behavior [Non-Patent Document 3].

Analgesic action has also been identified in neuropathic pain model rats (CCD) to
which an antisense gene of o1 H is administered to suppress the expression of al1H in the
spinal cord [Non-Patent Document 4]. In addition, in the case of suppressing the
expression in the DRG, analgesic action has been identified in neuropathic pain model
rats (CCI) [Non-Patent Document 5].

As for the action on pains associated with diabetic neuropathy, in the DRG of pain
model rats having diabetic neuropathy prepared by administration of streptozotocin, an
increase in gene expression of ol H [Non-Patent Document 6] and an increase in T-type
calcium channel current [Non-Patent Document 7] have been disclosed, and the pain
suppressive action has also been identified by the intrathecal administration of an
antisense gene of alH to the pain model rats [Non-Patent Document 8]. It has been
disclosed that the onset of pain has been completely suppressed in a.lH knockout mice to
which streptozotocin has been administered, and the expression of alH in the DRG has
increased and the administration of a T-type calcium channel inhibitor has provided an
analgesic action in ob/ob mice as diabetic model mice [Non-Patent Document 9]. From
these findings, compounds having the inhibitory activity on the T-type calcium channel
should be used as a therapeutic agent for pain.

[0004] The T-type calcium channels is considered to relate to pains such as

neuropathic pain, inflammatory pain, and cancer pain, as well as pathology of various




10

15

20

25

3

diseases and disorders including epilepsy, essential tremor, schizophrenia, Parkinson's
disease, depression, anxiety, sleep disorder, sleep disturbance, mental illness,
schizophrenia, cardiac arrhythmia, hypertension, pain, cancer, diabetes, overactive
bladder, chronic kidney disease, sterility, and sexual dysfunction [Non-Patent Document
2, Non-Patent Document 3, Non-Patent Document 10, Non-Patent Document 11,
Non-Patent Document 13, Non-Patent Document 14].

[0005] Treatment methods for such diseases involve many problems, and thus
there is a demand for novel pharmaceutical products. Although some compounds
having the T-type calcium channel inhibitory activity have been disclosed (for example,
see Patent Documents 1 to 3), there is a demand for development of new medicinal
agents.
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SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0008] The present invention provides novel triazinone compounds which are
T-type voltage-dependent calcium channel inhibitors. The present invention also
provides pharmaceutical compositions containing the compounds of the present

invention.

Means for Solving the Problem

[0009] As aresult of intensive studies for developing inhibitors of a T-type
voltage-dependent calcium channel, the inventors of the present invention have found
that the compounds of the present invention have a high inhibitory activity on the T-type
voltage-dependent calcium channel and have accomplished the present invention.

Specifically, the present invention has the following aspects:

[0010] (1)

The present invention provides: a compound of Formula (I):
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N™ "N"D

Al B\LZJ,\N//I\R1 (1)

[wherein

R!is
a hydrogen atom,
a halogen atom,
a Ci-6 alkyl group,
a Cy.¢ alkoxy group,
a Cy.¢ alkylthio group,
a mono-Cy.¢ alkylamino group,
a di-Cy.¢ alkylamino group
(the Ci.6 alkyl group, the Ci.¢ alkoxy group, the Cj.¢ alkylthio group, the mono-Ci.s
alkylamino group, and the di-C).¢ alkylamino group are unsubstituted or substituted with
one or more substituents identically or differently selected from the substituent group V?),
or
a Cs.11 cycloalkyl group
(the Cs.11 cycloalkyl group is unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V°);

each of L! and L? is independently
a single bond,
NR?,
0O,
S,
SO,
SO», or
a Ci6 alkylene group
(the Ci.¢ alkylene group is unsubstituted or substituted with one or more substituents

identically or differently selected from the substituent group V¢, and a single methylene
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group of the Cy. alkylene group is optionally replaced by O, S, SOz, C=0, C=S8, or NR?);

Bis
a Cs.i1 cycloalkylene group,
a Cs.11 cycloalkenylene group,
a 3 to 11-membered heterocyclylene group,
a Ce-14 arylcne group,
a 5 to 10-membered heteroarylene group
(the Cs.1 cycloalkylene group, the Cs.11 cycloalkenylene group, the 3 to 11-membered
heterocyclylene group, the Ce.14 arylene group, and the 5 to 10-membered heteroarylene
group are unsubstituted or substituted with one or morc substituents identically or
differently selected from the substituent group V®, and
a single methylene group of the Cs.j1 cycloalkylene group or the Cs.11 cycloalkenylene
group is optionally replaced by a 1,1-Ci.7 cycloalkylene group),
a Ci.¢ alkylene group,
a Co.¢ alkenylene group, or
a Cy.¢ alkynylene group
(the Ci.6 alkylene group, the Ca alkenylene group, and the Cs.¢ alkynylene group are
unsubstituted or substituted with one or more substitucnts identically or differently
sclected from the substituent group V¥, and
a single methylene group of the Ci.¢ alkylene group, the Ca alkenylene group, or the Ca
alkynylene group is optionally replaced by a 1,1-C3.7 cycloalkylene group);
when L' is a single bond, O, or a C alkylene group and L? is a single bond or a Ci.
alkylenc group, B is not a Cy. alkylene group, a Co alkenylene group, a Co¢ alkynylene
group, or a Ce.14 arylenc group;
when L! is a single bond, O, or a C1 alkylene group and L? is NR?, O, S, SO, or SO, B
is not a Ci alkylene group, a Cy.6 alkenylene group, or a Co.¢ alkynylene group;

Als
a Ci.6 alkyl group,

a Ca.6 alkenyl group
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(the Cy.6 alkyl group and the Cs.¢ alkenyl group are unsubstituted or substituted with one

or more substituents identically or differently selected from the substituent group V?), a
Cs.11 cycloalkyl group,
a Cs.11 cycloalkenyl group,
a 3 to 11-membered heterocyclyl group,
a Ce-14 aryl group, or
a 5 to 10-membered heteroaryl group
(the Cs.11 cycloalkyl group, the Cs.11 cycloalkenyl group, the 3 to 11-membered
heterocyclyl group, the Cs.14 aryl group, and the 5 to 10-membered heteroaryl group are
unsubstituted or substituted with one or more substituents identically or differently
sclected from the substituent group V°%);

L3is
a C1.6 alkylene group
(the Ci.6 alkylene group is unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V&, and a single methylene
group of the Ci.¢ alkylene group is optionally replaced by C=0O or C=S);

Dis
a Cs.11 cycloalkyl group,
a Cs.11 cycloalkenyl group,
a 3 to 11-membered heterocyclyl group,
a Ce-14 aryl group, or
a 5 to 10-membered heteroaryl group
(the Cs.i1 cycloalkyl group, the Cs.11 cycloalkenyl group, the 3 to 11-membered
heterocyclyl group, the Cs.14 aryl group, and the 5 to 10-membered heteroaryl group are
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V®);

each of R? and R? is independently
a hydrogen atom,

a Ci.6 alkyl group,
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a Ca-¢ alkenyl group
(the C1.6 alkyl group and the Ca¢ alkenyl group are unsubstituted or substituted with one
or more substituents identically or differently selected from the substituent group V¥),
a Ci.11 cycloalkyl group,
a 3 to 11-membered heterocyclyl group,
a Ce-14 aryl group, or
a 5 to 10-membered heteroaryl group
(the C3.11 cycloalkyl group, the 3 to 11-membered heterocyclyl group, the Ce.14 aryl group,
and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with one or
more substituents identically or differently selected from the substituent group V°);

the substituent group V® is a substituent group consisting of substituents constituting
the substituent group V*, C1. alkyl groups, Ca-6 alkenyl groups, and Ca.¢ alkynyl groups
(the Ci.6 alkyl groups, the Ca.¢ alkenyl groups, and the Ca alkynyl groups are
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V1);

the substituent group V3 is a substituent group consisting of substitucnts constituting
the substituent group V?, Ci alkoxy groups, Cj.6 alkylthio groups, Ci.¢ alkylcarbonyl
groups, C1.6 alkylsulfonyl groups, Ci.¢ alkoxycarbonyl groups, mono-Cj.¢ alkylamino
groups, di-Ci.¢ alkylamino groups, mono-Ci.¢ alkylaminocarbonyl groups, di-Ci.6
alkylaminocarbonyl groups, mono-Cj.¢ alkylaminosulfonyl groups, di-Ci-
alkylaminosulfonyl groups, Ci. alkylcarbonylamino groups, Ci-¢ alkylcarbonyloxy
groups, Cj.¢ alkylsulfonylamino groups, Ci.s alkylsulfonyloxy groups (the Ci.¢ alkoxy
groups, the Ci.6 alkylthio groups, the Ci.¢ alkylcarbonyl groups, the C.¢ alkylsulfonyl
groups, the Cj.¢ alkoxycarbonyl groups, the mono-Ci. alkylamino groups, the di-Cj.6
alkylamino groups, the mono-Cj.¢ alkylaminocarbonyl groups, the di-Ci.¢
alkylaminocarbonyl groups, the mono-Ci.¢ alkylaminosulfonyl groups, the di-C).¢
alkylaminosulfonyl groups, the Cj.¢ alkylcarbonylamino groups, the Ci.¢
alkylcarbonyloxy groups, the Cj.¢ alkylsulfonylamino groups, and the Cj

alkylsulfonyloxy groups are unsubstituted or substituted with one or more substituents
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identically or differently selected from the substituent group V*), Cs.¢ cycloalkoxy groups,

mono-Cs. cycloalkylamino groups, di-Cs. cycloalkylamino groups, Cs.s
cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl groups, Cs.¢ cycloalkylsulfonylamino
groups, Ca.¢ cycloalkylsulfonyloxy groups, Cs. cycloalkylthio groups, Cs.i1 cycloalkyl
groups, 3 to 11-membered heterocyclyl groups, Ce.14 aryl groups, and 5 to 10-membered
heteroaryl groups (the Cs.¢ cycloalkoxy groups, the mono-Cs.¢ cycloalkylamino groups,
the di-Cs.6 cycloalkylamino groups, the Cs.¢ cycloalkylcarbonyl groups, the Cs
cycloalkylsulfonyl groups, the Cs.¢ cycloalkylsulfonylamino groups, the Cj.s
cycloalkylsulfonyloxy groups, the Cs.¢ cycloalkylthio groups, the Cs.11 cycloalkyl groups,
the 3 to 11-membered heterocyclyl groups, the Ce.14 aryl groups, and the 5 to
10-membered heteroaryl groups are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V?);

the substituent group V? is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a
carbamoyl group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl
group, a formate group, and a formyl group;

the substituent group V! is a substituent group consisting of substituents constituting
the substituent group V¥, Ci.¢ alkoxy groups, Ci.3 haloalkoxy groups, mono-Cj.¢
alkylamino groups, di-Cj.¢ alkylamino groups, mono-Cj.¢ alkylaminocarbonyl groups,
di-C.¢ alkylaminocarbonyl groups, Ci-¢ alkylcarbonylamino groups, Ci-¢ alkylthio groups,
Ci.6 alkylsulfonyl groups, Cs.¢ cycloalkoxy groups, mono-Cs.¢ cycloalkylamino groups,
di-Cs. cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.s cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, Ce.14 aryl
groups, and 5 to 10-membered heteroaryl groups (the Cs.¢ cycloalkoxy groups, the
mono-Cs.¢ cycloalkylamino groups, the di-Cs.s cycloalkylamino groups, the Cs.
cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.¢ cycloalkylthio
groups, the 3 to 11-membered heterocyclyl groups, the Cs.14 aryl groups, and the 5 to
10-membered heteroaryl groups are unsubstituted or substituted with one or more

hydroxy groups, one or more halogen atoms, one or more cyano groups, one or more
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nitro groups, o1ne Or More amino groups, one or more carboxy groups, one or more
carbamoyl groups, one or more sulfamoyl groups, one or more phosphono groups, one or
more phosphinoyl groups, one or more sulfo groups, one or more sulfino groups, one or
more tetrazolyl groups, one or more formyl groups, one or more Ci¢ alkyl groups, onc or
more Ci.3 haloalkyl groups, one or more Cy.¢ alkoxy groups, one or more C.3 haloalkoxy
groups, one or more mono-C. alkylamino groups, one or more di-Cj.¢ alkylamino
groups, one or more mono-Ci¢ alkylaminocarbonyl groups, one or more di-Ci.¢
alkylaminocarbonyl groups, onc or more Ci.6 alkylcarbonylamino groups, one or more
Ci.6 alkylthio groups, or one or more Cj.¢ alkylsulfonyl groups); and

the substituent group V2 is a substituent group consisting of substituents constituting
the substituent group V', Ci. alkyl groups, and C;.3 haloalkyl groups],
a tautomer of the compound, a pharmaccutically acceptable salt thereof, or a solvate
thereof.
(2)

The compound according to (1), wherein

L? is a Cy3 alkylene group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

3)

The compound according to (1) or (2), wherein

R!is a hydrogen atom or a C alkoxy group (the C).¢ alkoxy group is unsubstitutcd
or substituted with one or more substituents identically or differently selected from the
substituent group V7);

the substituent group V' is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci. alkoxy groups, Ci alkylthio groups,
Ci.6 alkoxycarbonyl groups (the Ci.6 alkoxy groups, the C|.¢ alkylthio groups, and the
Ci. alkoxycarbonyl groups are unsubstituted or substituted with one or more substituents

identically or differently selected from the substituent group V'), Cs.¢ cycloalkoxy groups,
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mono-Cs.¢ cycloalkylamino groups, di-Cs.¢ cycloalkylamino groups, Ci
cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl groups, Cs.s cycloalkylthio groups,
Cs.6 cycloalkyl groups, 4 to 7-membered heterocyclyl groups, a phenyl group, and 5 to
6-membered heteroaryl groups (the Cs. cycloalkoxy groups, the mono-Cs.s
cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the Cs.s cycloalkylcarbonyl
groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.¢ cycloalkylthio groups, the C3.6
cycloalkyl groups, the 4 to 7-membered heterocyclyl groups, the phenyl group, and the 5
to 6-membered heteroaryl groups are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V?);

the substituent group V! is a substituent group consisting of substituents constituting
the substituent group V?, Ci.¢ alkoxy groups, Ci-3 haloalkoxy groups, mono-Ci¢
alkylamino groups, di-Ci.¢ alkylamino groups, mono-Cj.¢ alkylaminocarbonyl groups,
di-Cy¢ alkylaminocarbonyl groups, Ci.s alkylcarbonylamino groups, Ci.¢ alkylthio groups,
Ci-6 alkylsulfonyl groups, Cs.¢ cycloalkoxy groups, mono-Cs.s cycloalkylamino groups,
di-Cjs.6 cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.s cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, Cs.14 aryl
groups, and 5 to 10-membered heteroaryl groups (the Cs.¢ cycloalkoxy groups, the
mono-Cs.¢ cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the Cs.6
cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.s cycloalkylthio
groups, the 3 to 11-membered heterocyclyl groups, the Cs.14 aryl groups, and the 5 to
10-membered heteroaryl groups are unsubstituted or substituted with one or more
hydroxy groups, one or more halogen atoms, one or more cyano groups, one or more
nitro groups, one or more amino groups, one or more carboxy groups, one or more
carbamoyl groups, one or more sulfamoyl groups, one ore more phosphono groups, one
or more phosphinoyl groups, one or more sulfo groups, one or more sulfino groups, one
or more tetrazolyl groups, one or more formyl groups, one or more Ci¢ alkyl groups, one
or more C,.3 haloalkyl groups, one or more Cj.¢ alkoxy groups, one or more Ci.3
haloalkoxy groups, one or more mono-Cj.¢ alkylamino groups, one or more di-Cj.¢

alkylamino groups, one or more mono-Ci.¢ alkylaminocarbonyl groups, one or more
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di-Cj.¢ alkylaminocarbonyl groups, one or more Ci.¢ alkylcarbonylamino groups, onc or
more Ci.s alkylthio groups, or one or more Ci.¢ alkylsulfonyl groups);

the substituent group V? is a substituent group consisting of substituents constituting
the substituent group V!, Ci. alkyl groups, and Ci.3 haloalkyl groups; and

the substituent group V* is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a
carbamoyl group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl
group, a formate group, and a formyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvatc
thereof.
4

The compound according to (3), wherein

R! is a hydrogen atom,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the

solvate thereof.
&)

The compound according to (1) or (2), wherein

R! is a Ci.¢ alkyl group (the Ci- alkyl group is unsubstituted or substituted with one
or more substituents identically or differently selected from the substituent group V°);

the substituent group V° is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.¢ alkoxy groups, Ci-¢ alkylthio groups,
Ci.¢ alkylcarbonyloxy groups, Ci.6 alkoxycarbonyl groups (the Ci.¢ alkoxy groups, the
Ci-6 alkylthio groups, the Ci.s alkylcarbonyloxy groups, and the Ci. alkoxycarbonyl
groups are unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V1), Cs. cycloalkoxy groups, mono-Cs.s
cycloalkylamino groups, di-Cs. cycloalkylamino groups, Cs. cycloalkylcarbonyl groups,
Cs.6 cycloalkylsulfonyl groups, Cs. cycloalkylthio groups, Cs.¢ cycloalkyl groups, 4 to
7-membered heterocyclyl groups, a phenyl group, and 5 to 6-membered heteroaryl

groups (the Cs4 cycloalkoxy groups, the mono-Cs.¢ cycloalkylamino groups, the di-Cs.¢
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cycloalkylamino groups, the Cs.¢ cycloalkylcarbonyl groups, the Cs_ cycloalkylsulfonyl

groups, the Cs.¢ cycloalkylthio groups, the Cs.¢ cycloalkyl groups, the 4 to 7-membered
heterocyclyl groups, the phenyl group, and the 5 to 6-membered heteroaryl groups are
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V?);

the substituent group V' is a substituent group consisting of substituents constituting
the substituent group V?, Ci¢ alkoxy groups, Ci-3 haloalkoxy groups, mono-Cj_g
alkylamino groups, di-Cj.¢ alkylamino groups, mono-Ci.s alkylaminocarbonyl groups,
di-C1 alkylaminocarbonyl groups, Ci.¢ alkylcarbonylamino groups, Ci.¢ alkylthio groups,
C1-6 alkylsulfonyl groups, Cs.¢ cycloalkoxy groups, mono-Cjs. cycloalkylamino groups,
di-Cs. cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, Ce-14 aryl
groups, and 5 to 10-membered heteroaryl groups (the Cs.¢ cycloalkoxy groups, the
mono-Cs. cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the Cs.6
cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs. cycloalkylthio
groups, the 3 to 11-membered heterocyclyl groups, the Cs.14 aryl groups, and the 5 to
10-membered heteroaryl groups are unsubstituted or substituted with one or more
hydroxy groups, one or more halogen atoms, one or more cyano groups, one or more
nitro groups, one or more amino groups, one or more carboxy groups, one or more
carbamoyl groups, one or more sulfamoyl groups, one or more phosphono groups, one or
more phosphinoyl groups, one or more sulfo groups, one or more sulfino groups, one or
more tetrazolyl groups, one or more formyl groups, one or more Cj alkyl groups, one or
more C1.3 haloalkyl groups, one or more Ci.¢ alkoxy groups, one or more Ci.3 haloalkoxy
groups, one or more mono-Cj¢ alkylamino groups, one or more di-Ci-¢ alkylamino
groups, one or more mono-Cj.¢ alkylaminocarbonyl groups, one or more di-Ci-¢
alkylaminocarbonyl groups, one or more Ci.¢ alkylcarbonylamino groups, one or more
Ci-6 alkylthio groups, or one or more Ci.¢ alkylsulfonyl groups);

the substituent group V2 is a substituent group consisting of substituents constituting

the substituent group V!, Ci.¢ alkyl groups, and Ci.3 haloalkyl groups; and
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the substituent group V* is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a
carbamoyl group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl
group, a formate group, and a formyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

(6)

The compound according to (5), wherein

R!is a Ci alkyl group (the Ci alkyl group is unsubstituted or substituted with one
or morc halogen atoms),
the tautomer of the compound, the pharmaceutically acceptable salt thercof, or the solvate
thereof.

(7)

The compound according to any one of (1) to (6), wherein

L! is a single bond, NR*, O, S, SO, SOy, or a C alkylene group (a single
methylene group of the Ci.¢ alkylene group is optionally replaced by O, S, SOz, C=0,
C=S, or NR*";

L? is a single bond and B is a 3 to 11-membered heterocyclylene group or a 5 to
10-membered heteroarylene group (the 3 to 11-membered heterocyclylene group and the
5 to 10-membered heteroarylene group are unsubstituted or optionally substituted with
one or more substituents identically or differently selected from the substituent group V?),
or

L%is NR?®, O, S, SO, SO, or a Cy.¢ alkylene group (a single methylene group of the
C1.6 alkylenc group is optionally replaced by O, S, SO,, C=0, C=S, or NR*®) and B is a
Cs.11 cycloalkylene group, a Ca.11 cycloalkenylenc group, a 3 to 11-membered
heterocyclylene group, or a 5 to 10-membered heteroarylene group (the Ci.py
cycloalkylene group, the Cs.qj cycloalkenylene group, the 3 to 11-membered
heterocyclylene group, and the 5 to 10-membered heteroarylene group arc unsubstituted

or optionally substituted with one or more substituents identically or differently selected
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from the substituent group V>, and a single methylene group of the Cs.11 cycloalkylene
group and the Cs.11 cycloalkenylene group is optionally replaced by a 1,1-Cz;
cycloalkylene group);

the substituent group V? is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.¢ alkyl groups, Ci.s alkoxy groups, Ci-s
alkylthio groups, Ci.¢ alkoxycarbonyl groups (the Cj.¢ alkyl groups, the Ci.¢ alkoxy
groups, the Cj.¢ alkylthio groups, and the Ci.¢ alkoxycarbonyl groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V'), Cs.6 cycloalkoxy groups, mono-Cs.s cycloalkylamino groups,
di-Cs.¢ cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, Cs.¢ cycloalkyl groups, 4 to 7-membered heterocyclyl
groups, a phenyl group, and 5 to 6-membered heteroaryl groups (the Cs.¢ cycloalkoxy
groups, the mono-Cs.¢ cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the
Cs.6 cycloalkylcarbonyl groups, the Cs. cycloalkylsulfonyl groups, the Cs.¢
cycloalkylthio groups, the Cs.¢ cycloalkyl groups, the 4 to 7-membered heterocyclyl
groups, the phenyl group, and the 5 to 6-membered heteroaryl groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V?);

the substituent group V! is a substituent group consisting of substituents constituting
the substituent group V¥, Ci. alkoxy groups, Ci-3 haloalkoxy groups, mono-Ci.s
alkylamino groups, di-Ci.¢ alkylamino groups, mono-Cj.¢ alkylaminocarbonyl groups,
di-Cj.6 alkylaminocarbonyl groups, Ci.¢ alkylcarbonylamino groups, Ci.¢ alkylthio groups,
Ci.6 alkylsulfonyl groups, Cs.s cycloalkoxy groups, mono-Cs.¢ cycloalkylamino groups,
di-Ci.6 cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, Ce.14 aryl
groups, and 5 to 10-membered heteroaryl groups (the Cs.¢ cycloalkoxy groups, the
mono-Cs.6 cycloalkylamino groups, the di-Cs. cycloalkylamino groups, the Cs.6
cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.¢ cycloalkylthio

groups, the 3 to 11-membered heterocyclyl groups, the Ce.14 aryl groups, and the 5 to
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10-membered heteroaryl groups are unsubstituted or substituted with one or more
hydroxy groups, one or more halogen atoms, one or more cyano groups, one or more
nitro groups, o1e or More amino groups, one or more carboxy groups, onc or more
carbamoyl groups, one or more sulfamoyl groups, one or more phosphono groups, one or
mote phosphinoyl groups, onc or more sulfo groups, onc or more sulfino groups, one or
more tetrazolyl groups, onc or more formyl groups, one or more Cj.¢ alkyl groups, one or
more Ci.3 haloalkyl groups, one or more Ci.¢ alkoxy groups, one or more Cj.3 haloalkoxy
groups, one or more mono-Ci.¢ alkylamino groups, one or more di-Ci.¢ alkylamino
groups, one or more mono-Ci alkylaminocarbonyl groups, one or more di-C¢
alkylaminocarbonyl groups, one or more Cj.¢ alkylcarbonylamino groups, one or more
Ci.6 alkylthio groups, or one or more Ci.¢ alkylsulfonyl groups);

the substituent group V? is a substituent group consisting of substituents constituting
the substituent group V', Ci. alkyl groups, and Ci.3 haloalkyl groups;

the substituent group V* is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a
carbamoyl group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl
group, a formate group, and a formyl group; and

each of R%, R?®, R** and R* is independently a hydrogen atom, a Ci.3 alkyl group,
or a Cj3 haloalkyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thercof.

(8)

The compound according to (7), wherein

L' is a single bond;

L? is a single bond, and B is a 4 to 7-mcmbered heterocyclylene group (the 4 to
7-membered heterocyclylene group is unsubstituted or optionally substituted with one or
more substituents identically or differently selected from the substituent group V?, and a
single methylene group of the 4 to 7-membered heterocyclylene group is optionally

replaced by a 1,1-Cs.7 cycloalkylene group), or
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L2 is NR?°, O, or a C1.6 alkylene group (a single methylene group of the Ci

alkylene group is optionally replaced by O or NR*), and B is a C3.¢ cycloalkylene group,
a Cs.¢ cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the Cs.s
cycloalkylene group, the Cs.¢ cycloalkenylene group, and the 4 to 7-membered
heterocyclylene group are unsubstituted or optionally substituted with one or more
substituents identically or differently selected from the substituent group V3, and a single
methylene group of the Ci_¢ cycloalkylene group, the Cs.¢ cycloalkenylene group, and the
4 to 7-membered heterocyclylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene
group);

the substituent group V? is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.¢ alkyl groups, Ci.¢ haloalkyl groups, Cs.¢
cycloalkyl groups, Ci.¢ alkoxy groups, and Ci.¢ haloalkoxy groups; and

each of R?® and R*® is independently a hydrogen atom, a Cy3 alkyl group, or a C1.3
haloalkyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof
9)

The compound according to any one of (1) to (6), wherein

L! is a single bond;

L? is a single bond, and B is a 4 to 7-membered heterocyclylene group (the 4 to
7-membered heterocyclylene group is substituted with one or more substituents selected
from an amino group, mono-Ci.¢ alkylamino groups, di-Ci.s alkylamino groups, and Ci
alkylsulfonylamino groups and is optionally substituted with one or more substituents
identically or differently selected from the substituent group V3, and a single methylene
group of the 4 to 7-membered heterocyclylene group is optionally replaced by a 1,1-Cs.7
cycloalkylene group), or

L? is NR?*, O, or a Cy.6 alkylene group (a single methylene group of the C.6
alkylene group is optionally replaced by O or NR*), and B is a C3.6 cycloalkylene group,

a Cs.¢ cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the Cs.s
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cycloalkylene group, the Cs.¢ cycloalkenylene group, and the 4 to 7-membered
heterocyclylene group are substituted with a substituent selected from one or more
amino groups, one or more mono-Ci.e alkylamino groups, one or more di-Cj.¢ alkylamino
groups, and one or more Ci.¢ alkylsulfonylamino groups and are optionally substituted
with one or more substituents identically or differently sclected from the substituent
group V*, and a single methylenc group of the Cs.¢ cycloalkylene group, the Cs.¢
cycloalkenylene group, and the 4 to 7-membered heterocyclylene group is optionally
replaced by a 1,1-Cs.7 cycloalkylene group);

the substituent group V- is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci-s alkyl groups, Cj.¢ haloalkyl groups, Cs
cycloalkyl groups, Ci.¢ alkoxy groups, and Cj.¢ haloalkoxy groups; and

each of R and R>¢ is independently a hydrogen atom, a C)3 alkyl group, or a Cj3
haloalkyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.
(10)

The compound according to any one of (1) to (9), wherein

Dis a3 to 11-membered heterocyclyl group, a Ce-14 aryl group, ora 5 to
10-membered heteroaryl group (the 3 to 11-membered heterocyclyl group, the Ce.14 aryl
group, and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with
one or more substituents identically or differently selected from the substituent group V°);

the substituent group V° is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.¢ alkyl groups, Ci.¢ alkoxy groups, Ci.6
alkylthio groups, Ci.¢ alkoxycarbonyl groups (the Ci alkyl groups, the Ci alkoxy
groups, the Ci.¢ alkylthio groups, and the Ci.¢ alkoxycarbonyl groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V'), Cs. cycloalkoxy groups, mono-C3.¢ cycloalkylamino groups,
di-Cs.6 cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl

groups, Ci.s cycloalkylthio groups, Cs.s cycloalkyl groups, 4 to 7-membered heterocyclyl
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groups, a phenyl group, and 5 to 6-membered heteroaryl groups (the Cs.¢ cycloalkoxy

groups, the mono-Cs. cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the
Cs.6 cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.¢
cycloalkylthio groups, the Cs.¢ cycloalkyl groups, the 4 to 7-membered heterocyclyl
groups, the phenyl group, and the 5 to 6-membered heteroaryl groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V?);

the substituent group V! is a substituent group consisting of substituents constituting
the substituent group V?, Ci alkoxy groups, Ci.3 haloalkoxy groups, mono-Ci.¢
alkylamino groups, di-Ci.¢ alkylamino groups, mono-Ci.¢ alkylaminocarbonyl groups,
di-Ci. alkylaminocarbonyl groups, Ci.¢ alkylcarbonylamino groups, Ci.¢ alkylthio groups,
Ci-s alkylsulfonyl groups, Cs.¢ cycloalkoxy groups, mono-Cs.¢ cycloalkylamino groups,
di-Cs. cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, Ce.14 aryl
groups, and 5 to 10-membered heteroaryl groups (the Cs.s cycloalkoxy groups, the
mono-Cs.¢ cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the Cs.6
cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs. cycloalkylthio
groups, the 3 to 11-membered heterocyclyl groups, the Ce.14 aryl groups, and the 5 to
10-membered heteroaryl groups are unsubstituted or substituted with one or more
hydroxy groups, one or more halogen atoms, one or more cyano groups, one or more
nitro groups, one or more amino groups, one or more carboxy groups, one or more
carbamoyl groups, one or more sulfamoyl groups, one or more phosphono groups, one or
more phosphinoyl groups, one or more sulfo groups, one or more sulfino groups, one or
more tetrazolyl groups, one or more formyl groups, one or more Cj.6 alkyl groups, one or
more C3 haloalkyl groups, one or more Ci¢ alkoxy groups, one or more Cj.3 haloalkoxy
groups, one or more mono-Cj.¢ alkylamino groups, one or more di-Ci.¢ alkylamino
groups, one or more mono-Ci_¢ alkylaminocarbonyl groups, one or more di-Ci.¢
alkylaminocarbonyl groups, one or more Ci alkylcarbonylamino groups, one or more

Ci.s alkylthio groups, or one or more Ci.¢ alkylsulfonyl groups);
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the substituent group V? is a substituent group consisting of substituents constituting
the substituent group V!, C alkyl groups, and Cy3 haloalkyl groups; and

the substituent group V*? is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a
carbamoyl group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl
group, a formate group, and a formyl group.
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thercof.
(1)

The compound according to (10), wherein

D is a 4 to 7-membered heterocyclyl group, a phenyl group, or a 5 to 6-membered
heteroaryl group (the 4 to 7-membered heterocyclyl group, the phenyl group, and the 5 to
6-membered heteroaryl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V*4);

the substituent group V* is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.s alkyl groups, Ci.¢ haloalkyl groups, Ci
alkoxy groups, Ci.s haloalkoxy groups, Cs.¢ cycloalkyl groups, Cs.¢ cycloalkoxy groups,
mono-Ci. cycloalkylamino groups, di-Cs.¢ cycloalkylamino groups, and Cs.s
cycloalkylthio groups (the Ci. alkyl groups, the Ci.¢ alkoxy groups, the Cs.¢ cycloalkyl
groups, the Cs.4 cycloalkoxy groups, the mono-Cs.¢ cycloalkylamino groups, the di-Cs.¢
cycloalkylamino groups, and the Ci.¢ cycloalkylthio groups are unsubstituted or
substituted with one or more hydroxy groups, one or more amino groups, one or more
nitro groups, one or more cyano groups, one or more 3 to 11-membered heterocyclyl
groups, one or more Cg.14 aryl groups, or one or more 5 to 10-membered heteroaryl
groups (the 3 to 11-membered heterocyclyl groups, the Cs.14 aryl groups, and the 5 to
10-membered heteroaryl groups arc unsubstituted or substituted with one or more
carboxy groups, one or more carbamoyl groups, one or more sulfamoyl groups, one or
more phosphono groups, one or more sulfo groups, one or more tetrazolyl groups, one or

more formyl groups, one or more nitro groups, one or More cyano groups, one or more
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halogen atoms, one or more hydroxy groups, one or more amino groups, one or more Ci.s
alkyl groups, one or more Ci.3 haloalkyl groups, one or more Ci.¢ alkoxy groups, one or
more C.3 haloalkoxy groups, one or more mono-Cj.¢ alkylamino groups, one or more
di-Ci. alkylamino groups, one or more mono-Ci.¢ alkylaminocarbonyl groups, one or
more di-Cy.¢ alkylaminocarbonyl groups, one or more Ci.¢ alkylcarbonylamino groups,
one or more C.¢ alkylthio groups, or one or more Ci.¢ alkylsulfonyl groups)),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.
(12)

The compound according to (11), wherein

D is a phenyl group or a 5 to 6-membered heteroaryl group (the phenyl group and
the 5 to 6-membered heteroaryl group is unsubstituted or substituted with one or more
halogen atoms, one or more nitro groups, one or more Cj.s alkyl groups, one or more Ci_¢
haloalkyl groups, one or more Ci.¢ alkoxy groups, or one or more Cj.¢ haloalkoxy
groups),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof
(13)

The compound according to any one of (1) to (9), wherein

D is a phenyl group or a 5 to 6-membered heteroaryl group (the phenyl group and
the 5 to 6-membered heteroaryl group is substituted with one or more Ci.6
alkylsulfonylamino groups or one or more Cj.¢ alkylsulfonyloxy groups (the Ci
alkylsulfonylamino groups and the Ci.¢ alkylsulfonyloxy groups are unsubstituted or
substituted with one or more halogen atoms, one or more nitro groups, one or more Cj.¢
alkoxy groups, or one or more Ci.¢ haloalkoxy groups) and is optionally substituted with
one or more halogen atoms, one or more nitro groups, one or more Ci.¢ alkyl groups, one
or more Ci.¢ haloalkyl groups, one or more Ci.¢ alkoxy groups, or one or more Ci.¢
haloalkoxy groups),

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
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thereof.
(14)

The compound according to (13),wherein

D is a5 to 6-membered heteroaryl group (the 5 to 6-membered heteroaryl group is
substituted with one or more Ci.¢ alkylsulfonyloxy groups (the Ci.¢ alkylsulfonyloxy
groups are unsubstituted or substituted with one or more halogen atoms, one or more
nitro groups, one or more C.¢ alkoxy groups, or one or more Ci.¢ haloalkoxy groups)),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.
(15)

The compound, according to any one of (1) to (14), wherein

Ais a3 to 11-membered heterocyclyl group, a Ce-14 aryl group, or a 5 to
10-membered heteroaryl group (the 3 to 11-membered heterocyclyl group, the Ce.14 aryl
group, and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with
one or morc substituents identically or differently selected from the substituent group V°);
and

the substituent group V° is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.s alkyl groups, Ci.¢ alkoxy groups, Ci
alkylthio groups, Ci.¢ alkoxycarbonyl groups (the Ci. alkyl groups, the Ci.¢ alkoxy
groups, the Cj. alkylthio groups, and the Ci.¢ alkoxycarbonyl groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V1), Cs.6 cycloalkoxy groups, mono-Cs. cycloalkylamino groups,
di-Cs_6 cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl
groups, Cs. cycloalkylthio groups, Cs.¢ cycloalkyl groups, 4 to 7-membered heterocyclyl
groups, a phenyl group, and 5 to 6-membered heteroaryl groups (the Cs. cycloalkoxy
groups, the mono-Cs_¢ cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the
Cs.6 cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.
cycloalkylthio groups, the Cs. cycloalkyl groups, the 4 to 7-membered heterocyclyl

groups, the phenyl group, and the 5 to 6-membered heteroaryl groups are unsubstituted or
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substituted with one or more substituents identically or differently selected from the
substituent group V?);

the substituent group V! is a substituent group consisting of substituents constituting
the substituent group V2, Ci.6 alkoxy groups, Cj.3 haloalkoxy groups, mono-Cj.¢
alkylamino groups, di-Ci.¢ alkylamino groups, mono-Ci.¢ alkylaminocarbonyl groups,
di-C1. alkylaminocarbonyl groups, Ci.¢ alkylcarbonylamino groups, Ci.¢ alkylthio groups,
Ci.6 alkylsulfonyl groups, Cs.s cycloalkoxy groups, mono-Cs.¢ cycloalkylamino groups,
di-Cs.6 cycloalkylamino groups, Cs.¢ cycloalkylcarbonyl groups, Cs.¢ cycloalkylsulfonyl
groups, Cs.¢ cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, Ce.14 aryl
groups, and 5 to 10-membered heteroaryl groups (the Cs.¢ cycloalkoxy groups, the
mono-Cs.¢ cycloalkylamino groups, the di-Cs.¢ cycloalkylamino groups, the Cs.¢
cycloalkylcarbonyl groups, the Cs.¢ cycloalkylsulfonyl groups, the Cs.¢ cycloalkylthio
groups, the 3 to 11-membered heterocyclyl groups, the Ce.14 aryl groups, and the 5 to
10-membered heteroaryl groups are unsubstituted or substituted with one or more
hydroxy groups, one or more halogen atoms, one or more cyano groups, one or more
nitro groups, one or more amino groups, one or more carboxy groups, one or more
carbamoyl groups, one or more sulfamoyl groups, one or more phosphono groups, one or
more phosphinoyl groups, one or more sulfo groups, one or more sulfino groups, one or
more tetrazolyl groups, one or more formyl groups, one or more Ci alkyl groups, one or
more Cy-3 haloalkyl groups, one or more Ci¢ alkoxy groups, one or more C.3 haloalkoxy
groups, one or more mono-Cj.¢ alkylamino groups, one or more di-Ci.¢ alkylamino
groups, one or more mono-Cj.¢ alkylaminocarbonyl groups, one or more di-Ci.6
alkylaminocarbonyl groups, one or more Ci.¢ alkylcarbonylamino groups, one or more
C1.6 alkylthio groups, or one or more Cy¢ alkylsulfonyl groups);

the substituent group V? is a substituent group consisting of substituents constituting
the substituent group V!, C1.¢ alkyl groups, and C;.3 haloalkyl groups; and

the substituent group V? is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a

carbamoyl group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl
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group, a tformate group, and a formyl group,

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

(16)

The compound according to (15), wherein

A is a phenyl group or a 5 to 6-membered heteroaryl group (the phenyl group and
the 5 to 6-membered heteroaryl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V*); and

the substituent group V* is a substituent group consisting of a hydroxy group,
halogen atoms, a cyano group, a nitro group, Ci.¢ alkyl groups, Ci.¢ haloalkyl groups, Ci.¢
cycloalkyl groups, Ci- alkoxy groups, and Ci.¢ haloalkoxy groups,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

(17)

A T-type calcium channel inhibitor comprising the compound described in any one
of (1) to (16), the tautomer of the compound, the pharmaceutically acceptable salt thereof,
or the solvate thereof, as an active component.

(18)

A preventive agent, a therapeutic agent, and/or an improving agent for a diseasc
treatable by a T-type calcium channel inhibitory action comprising the T-type calcium
channel inhibitor as described in (17) as an active component.

(19)

A therapeutic agent for neuropathic pain comprising the T-type calcium channel
inhibitor as described in (17) as an active component.
(20)

A medicine comprising the compound described in any onc of (1) to (16), the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvatc

thereof, as an active component.
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Effects of the Invention
[0011] The present invention can provide novel triazinone compounds that have
an excellent T-type calcium channel inhibitory activity and are specifically useful for

prevention or treatment of neuropathic pain.

MODES FOR CARRYING OUT THE INVENTION

[0012]  The present invention will now be described in further detail.

In the present invention, "n-" is normal, "i-" is iso, "s-" and "sec-" are secondary, "t-"
and "tert-" are tertiary, "o-" is ortho, "m-" is meta, "p-" is para, "Ph" is phenyl, "Bu" is
butyl, "Boc" is tert-butoxycarbonyl, "Z" is benzyloxycarbonyl, "Ts" is p-toluenesulfonyl,
and "Bn" is benzyl.

[0013]  First, terms used for the explanation of chemical structures in the present
specification will be described.

[0014] The "halogen atom" means a fluorine atom, a chlorine atom, a bromine
atom, and an iodine atom.

[0015] The "Ci3 alkyl group" means a methyl group, an ethyl group, a propyl
group, and an isopropyl group.

[0016] The "Ci.6 alkyl group" means linear or branched alkyl groups having a
carbon number of 1 to 6, and specific examples include a methyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a t-butyl
group, an n-pentyl group, and an n-hexyl group.

[0017] The "Ci3 alkylene group" means a methylene group, an ethylene group, a
propane-1,3-diyl group, and a propane-1,2-diyl group.

[0018] The "Ci.6 alkylene group" means divalent substituents formed by
removing a single hydrogen atom at any position of the "C|.¢ alkyl group" defined above,
and specific examples include a methylene group, an ethylene group, a propane-1,3-diyl
group, a propane-1,2-diyl group, a 2,2-dimethyl-propane-1,3-diyl group, a

hexane-1,6-diyl group, and a 3-methylbutane-1,2-diyl group.
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[0019] The "Cj.a haloalkyl group" means substituents formed by substituting one

or more hydrogen atoms at any position of the "C .3 alkyl group" detined above by one or
more halogen atoms identically or differently selected from a substituent group consisting
of a fluorine atom, a chlorine atom, a brominc atom, and an iodine atom, and specific
examples includc a trifluoromethyl group, a 2,2,2-trifluoroethyl group, a pentatiuoroethyl
group, and a 3-chloro-n-propyl group.

[0020]  The "Ci.¢ haloalkyl group" means substituents formed by substituting one
ore more hydrogen atoms at any position of the "C . alkyl group" defined above by one
or more halogen atoms identically or differently sclected from a substituent group
consisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodinc atom, and
specific examples include a trifluoromethyl group, a pentafluoroethyl group, a
2,2,2-trifluoro-1,1-dimethyl-cthyl group, a 3-chloro-n-propyl group, and a
4-chloro-n-butyl group.

[0021]  The "Cs.11 cycloalkane" means monocyclic-, condensed-, bridged-, or
spiro-system aliphatic hydrocarbon rings having a ring-constituting carbon number of 3
to 11, and specific cxamples include cyclopropane, cyclobutane, cyclopentane,
cyclohexane, cycloheptane, cyclooctane, adamantane, bicyclo[3.1.0]octane,
bicyclo[2.2.1]heptane, and spiro[5.5]undecane.

[0022] The "Cs.11 cycloalkyl group" means monovalent substituents formed by
removing a single hydrogen atom at any position of the "Cs.11 cycloalkane” defined
above.

[0023]  The "Cs.11 cycloalkylene group” means divalent substituents formed by
removing two hydrogen atoms at any positions on different carbons of the "Cs.j
cycloalkane" defined above.

[0024]  The "Cs. cycloalkane" means cycloalkanes having a ring-constituting
carbon number of 3 to 6 among the "Cs.11 cycloalkanes" defined above, and specific
examples include cyclopropane, cyclobutane, cyclopentane, and cyclohexane.

[0025] The "Cs.6 cycloalkyl group" means monovalent substituents formed by

removing a single hydrogen atom at any position of the "Cs. cycloalkane" defined above.



10

15

20

25

27
[0026] The "Cs.6 cycloalkylene group" means divalent substituents formed by

removing two hydrogen atoms at any positions on different carbons of the "Cs.¢
cycloalkane" defined above.

[0027] The "Cs.7 cycloalkane" means cycloalkanes having a ring-constituting
carbon number of 3 to 7 among the "Cs.1| cycloalkanes" defined above, and specific
examples include cyclopropane, cyclobutane, cyclopentane, cyclohexane, and
cycloheptane.

[0028] The "1,1-Cs.7 cycloalkylene group" means divalent substituents formed by
removing two hydrogen atoms on the same carbon of the "Cs_7 cycloalkane" defined

above. The group is specifically exemplified by the structures shown in figures below.

% 8%

[0029] The "C4.7 cycloalkane" means cycloalkanes having a ring-constituting
carbon number of 4 to 7 among the "Cs.11 cycloalkanes" defined above, and specific
examples include cyclobutane, cyclopentane, cyclohexane, and cycloheptane.

[0030] The "Cs.7 cycloalkylene group" means divalent substituents formed by
removing two hydrogen atoms at any positions on different carbons of the "Cs7
cycloalkane" defined above.

[0031] The "Cs.11 cycloalkene" means non-aromatic rings formed by replacing
one or more any bonds of the "Cs.11 cycloalkane" defined above by double bonds, and
specific examples include cyclopropene, cyclobutene, cyclopentene, cyclohexene,
cyclohexa-1,3-diene, cyclohexa-1,4-diene, bicyclo[2.2.1]hepta-2,5-diene,
spiro[2.5]oct-4-ene, and 1,2,5,6-tetrahydronaphthalene.

[0032] The "Cs.11 cycloalkenyl group" means monovalent substituents formed by
removing a single hydrogen atom at any position of the "Cs.j1 cycloalkene" defined
above.

[0033] The "Cs.11 cycloalkenylene group" means divalent substituents formed by

removing two hydrogen atoms at any positions on different carbons of the "Cs_jy
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cycloalkene" defined above.

[0034] The "Cs.7 cycloalkene" means cycloalkenes having a ring-constituting
carbon number of 4 to 7 among the "Cs.11 cycloalkenes” defined above.

[0035] The "C4-7 cycloalkenylene group" means divalent substituents formed by
removing two hydrogen atoms at any positions on different carbons of the "Cs.7
cycloalkene" defined above.

[0036] The "Cs.6 cycloalkene" means cycloalkenes having a ring-constituting
carbon number of 3 to 6 among the "Cs.1; cycloalkenes" defined above, and specific
examples include cyclopropene, cyclobutene, cyclopentene, and cyclohexene.

[0037] The "Cs.6 cycloalkenylene group" means divalent substituents formed by
removing two hydrogen atoms at any positions on different carbons of the "Cs
cycloalkene" defined above.

[0038] The "Cy alkenyl group” means linear or branched alkenyl groups having
at least one double bond and a carbon number of 2 to 6, and specific examples include an
ethenyl (vinyl) group, a 1-propenyl group, a 2-propenyl (allyl) group, an isopropenyl
group, a 1-butenyl group, a 2-butenyl group, a 3-butenyl (homoallyl) group, a 4-pentenyl
group, and a 5-hexenyl group.

[0039] The "Cy alkenylene group" means divalent substituents formed by
removing a single hydrogen atom at any position of the "Cy.¢ alkenyl group" defined
above, and specific examples include an ethenyl group, a prop-1-en-1-yl group, a
prop-2-en-1-yl group, a prop-1-en-2-yl group, a but-1-en-1-yl group, a but-2-en-1-yl
group, a but-3-en-1-yl group, a pent-1-en-1-yl group, a pent-4-en-1-yl group, a
hex-1-en-1-yl group, a hex-5-en-1-yl group, a 4-methylpent-3-en-1-yl group, and a
penta-2,4-dien-1-yl group.

[0040] The "Cy. haloalkenyl group" means substituents formed by substituting
one or more hydrogen atoms at any positions of the "Cs.¢ alkenyl group" defined above
by one or more halogen atoms identically or differently selected from a substituent group
consisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom.

[0041] The "Cy6 alkynyl group" means linear or branched alkynyl groups having
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at least one triple bond and a carbon number of 2 to 6, and specific examples include an
ethynyl group, a 1-propynyl group, a 2-propynyl group, a 1-butynyl group, a 2-butynyl
group, a 3-butynyl group, a 4-pentynyl group, and a 5-hexynyl group.

[0042] The "Csy.6 alkynylene group” means divalent substituents formed by
removing a single hydrogen atom at any position of the "Cs.¢ alkynyl group" defined
above. Specific examples of the group include an ethynylene group, a 1-propynylene
group, a 2-propynylene group, a 1-butynylene group, a 2-butynylene group, a
3-butynylene group, a 4-pentynylene group, and a 5-hexynylene group.

[0043] The "Ci.¢ alkoxy group" means linear or branched alkoxy groups having a
carbon number of 1 to 6, and specific examples include a methoxy group, an ethoxy
group, an n-propoxy group, an iSopropoxy group, an n-butoxy group, an isobutoxy group,
a t-butoxy group, an n-pentyloxy group, and an n-hexyloxy group.

[0044] The "Cs. cycloalkoxy group" means groups formed by bonding the single
"Cs.6 cycloalkyl group™ to -O-, and specific examples include a cyclopropoxy group, a
cyclobutoxy group, a cyclopentyloxy group, and a cyclohexyloxy group.

[0045] The "C.3 alkoxy group" means a methoxy group, an ethoxy group, an
n-propoxy group, and an isopropoxy group.

[0046] The "Ci haloalkoxy group" means substituents formed by substituting
one ore more hydrogen atoms at any positions of the "Ci.¢ alkoxy group" defined above
by one or more halogen atoms identically or differently selected from a substituent group
consisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom, and
specific examples include a trifluoromethoxy group, a pentafluoroethoxy group, a
2,2,2-trifluoro-1,1-dimethyl-ethoxy group, a 3-chloro-n-propyloxy group, and a
4-chloro-n-butoxy group.

[0047]  The "Cy3 haloalkoxy group" means substituents formed by substituting
one ore more hydrogen atoms at any positions of the "Ci.3 alkoxy group" defined above
by one or more halogen atoms identically or differently selected from a substituent group
consisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom, and

specific examples include a trifluoromethoxy group, a 2,2,2-trifluoroethoxy group, a
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pentafluoroethoxy group, and a 3-chloro-n-propyloxy group.

[0048]  The "Cs-14 aromatic hydrocarbon ring" means monocyclic or polycyclic
aromatic hydrocarbon rings in which all the atoms constituting the rings are carbon atoms
and the number of carbons is 6 to 14 and includes bicyclic condensed rings composed of
a monocyclic aromatic hydrocarbon ring and a monocyclic cycloalkanes or cycloalkenes.
Specific examples of the ring include benzene, pentalene, naphthalene, azulene,
anthracene, phenanthrene, indene, indane, dihydronaphthalene, and
tetrahydronaphthalene.

[0049]  The "Cs.14 aryl group” means monovalent substituents formed by
removing a single hydrogen atom at any position on the aromatic ring of the "Ce-14
aromatic hydrocarbon ring" defined above. The binding position is not limited, and the
group may be bonded at a desired position.

[0050] The "Ce.14 arylene group" means divalent substituents formed by
removing two hydrogen atoms at any positions on the aromatic ring of the "Ce.14 aromatic
hydrocarbon ring" defined above. The binding positions are not limited, and the groups
may be bonded at a desired positions.

[0051] The "5 to 10-membered aromatic heterocycle" means monocyclic or
condensed aromatic heterocycles having a ring-constituting atom number of 5 to 10 and
containing 1 to 5 hetero atoms as the atoms constituting the ring (the hetero atom is a
nitrogen atom, an oxygen atom, or a sulfur atom), and specific examples include furan,
thiophene, pyrrole, imidazole, triazole, tetrazole, thiazole, pyrazole, oxazole, isoxazole,
isothiazole, thiadiazole, oxadiazole, pyridine, pyrazine, pyridazine, pyrimidine, triazine,
puring, pteridine, quinoline, isoquinoline, naphthyridine, quinoxaline, cinnoline,
quinazoline, phthalazine, imidazopyridine, imidazothiazole, imidazooxazole,
benzothiazole, benzoxazole, benzimidazole, indoline, isoindoline, indazoline,
pyrrolopyridine, thienopyridine, furopyridine, benzothiadiazole, benzooxadiazole,
pyridopyrimidine, benzoturan, benzothiophene, and thienofuran.

[0052]  When having a C=N double bond, the "5 to 10-membered aromatic

heterocycle" includes N-oxides form.
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[0053] The "5 to 10-membered aromatic heterocycle containing NH" means
aromatic heterocycles having NH among the "5 to 10-membered aromatic heterocycles"
defined above, and specific examples include pyrrole, imidazole, triazole, tetrazole,
pyrazole, purine, pteridine, benzimidazole, indoline, isoindoline, indazoline, and
pyrrolopyridine.

[0054] The"5 to 10-membered heteroaryl group” means monovalent substituents
formed by removing a single hydrogen atom at any position of the "5 to 10-membered
aromatic heterocycle" defined above. The binding position is not limited, and the group
may be bonded at a desired position.

[0055] The "5 to 10-membered heteroaryl group containing NH" means
heteroaryl groups having NH among the "5 to 10-membered heteroaryl groups" defined
above. The binding position is not limited, and the group may be bonded at a desired
position.

[0056] The "S5 to 10-membered heteroarylene group" means divalent substituents
formed by removing two hydrogen atoms at any positions of the "5 to 10-membered
aromatic heterocycle" defined above. The binding positions are not limited, and the
groups may be bonded at desired positions.

[0057] The "5 to 10-membered heteroarylene group containing NH" means
heteroarylene groups having NH among the "5 to 10-membered heteroarylene groups"”
defined above. The binding positions are not limited, and the groups may be bonded at
desired positions.

[0058] The "5 to 6-membered aromatic heterocycle" means monocyclic aromatic
heterocycles having a ring-constituting atom number of 5 to 6 among the "5 to
10-membered aromatic heterocycles" defined above, and specific examples include
pyrrole, pyrazole, imidazole, triazole, tetrazole, pyridine, pyridazine, pyrimidine,
pyrazine, triazine, furan, thiophene, thiazole, isothiazole, oxazole, isoxazole, oxadiazole,
and thiadiazole.

[0059] The "5 to 6-membered heteroaryl group" means monovalent substituents

formed by removing a single hydrogen atom at any position of the "5 to 6-membered
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aromatic heterocycle" defined above. The binding position is not limited, and the group
may be bonded at a desired position.

[0060] The "3 to 11-membered non-aromatic heterocycle" means bridged-, or
spiro-system non-aromatic heterocycles that
1) have a ring-constituting atom number of 3 to 11,
2) contain | to 5 hetero atoms as the atoms constituting the ring (the hetero atom is a
nitrogen atom, an oxygen atom, or a sulfur atom),
3) may contain one or morc carbonyl group, one or more thiocarbonyl group, one or more
double bond, or one or more triple bond in the ring,
4) when containing sulfur atoms as the atom constituting the ring, the sulfur atom may be
replaced by a sulfinyl group or a sulfonyl group, and
5) is monocyclic-, condensed-, (in a condensed non-aromatic heterocycle, non-aromatic
rings may be condensed with each other or a single non-aromatic ring may be condensed
with an aromatic ring), bridged-, or spiro-system non-aromatic heterocycles, and
specific examples include azetidine, pyrrolidine, piperidine, azepane, azocane,
tetrahydrofuran, tetrahydropyran, morpholine, thiomorpholine, piperazine, thiazolidine,
1,4-dioxanc, imidazoline, thiazoline, 1,2-benzopyran, isochroman, chroman, indoline,
isoindoline, azaindane, azatetrahydronaphthalene, azachroman, tetrahydrobenzofuran,
tetrahydrobenzothiophene, 2,3,4,5-tetrahydro-benzo|b]thiophene,
3,4-dihydro-2H-benzo[b][1,4]dioxepane, indan-1-one,
6,7-dihydro-5H-cyclopentapyrazine, 6,7-dihydro-SH-[1]pyridine,
6,7-dihydro-5H-[1]pyridine, 5,6-dihydro-4H-cyclopenta[bjthiophene,
4,5,6,7-tetrahydro-benzo[b]thiophene, 3,4-dihydro-2H-naphthalen-1-one,
2,3-dihydro-isoindol-1-one, 3,4-dihydro-2H-isoquinolin-1-one,
3,4-dihydro-2H-benzo[bJoxepin-5-one, pyridone, and
1-H-benzo[d]imidazole-2(3H)-thione.

[0061] The "3 to 11-membered non-aromatic heterocycle containing NH" means
non-aromatic heterocycles having NH among the "3 to 11-membered non-aromatic

heterocycles" defined above, and specific examples include aziridine, azetidine,
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pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine, thiazolidine, imidazoline,
thiazoline, indoline, isoindoline, azaindane, azatetrahydronaphthalene, azachroman,
6,7-dihydro-5H-cyclopentapyrazine, 6,7-dihydro-5SH-[1]pyridine,
6,7-dihydro-5H-[1]pyridine, 2,3-dihydro-isoindol-1-one,
3,4-dihydro-2H-isoquinolin-1-one, pyridone, and 1-H-benzo[d]imidazole-2(3H)-thione.

[0062] The "3 to 11-membered heterocyclyl group" means monovalent
substituents formed by removing a hydrogen atom at any position of the "3 to
11-membered non-aromatic heterocycle" defined above. The binding position is not
limited, and the group may be bonded at a desired position.

[0063] The "3 to 11-membered heterocyclyl group containing NH" means
heterocyclyl groups having NH among the "3 to 11-membered heterocyclyl groups"
defined above. The binding position is not limited, and the group may be bonded at a
desired position.

[0064] The "3 to 11-membered heterocyclylene group” means divalent
substituents formed by removing two hydrogen atoms at any positions on different atoms
of the "3 to 11-membered non-aromatic heterocycle " defined above. The binding
positions are not limited, and the groups may be bonded at desired positions. In the case
of acondensed heterocyclylene group having a non-aromatic ring condensed with an
aromatic ring, the heterocyclylene group is substituted on the non-aromatic ring.

[0065] The "3 to 11-membered heterocyclylene group containing NH" means
heterocyclylene groups having NH among the "3 to 11-membered heterocyclylene
groups" defined above. The binding positions are not limited, and the groups may be
bonded at desired positions.

[0066] The "4 to 7-membered non-aromatic heterocycle" means monocyclic
non-aromatic heterocycles that
1) have a ring-constituting atom number of 4 to 7,

2) contain 1 to 3 hetero atoms as the atoms constituting the ring (the hetero atom is a
nitrogen atom, an oxygen atom, or a sulfur atom),

3) may contain a carbonyl group, a double bond, or a triple bond in the ring, and
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4) when containing sulfur atoms as the atom constituting the ring, the sulfur atom may be
replaced by a sulfinyl group or a sulfonyl group, and

specific examples include azetidine, pyrrolidine, pyrrolidinone, oxazolidine,
isoxazolidine, thiazolidine, isothiazolidine, piperazine, piperazinone, piperidine,
piperidinone, morpholine, thiomorpholine, azepine, diazepine, oxetane, tetrahydroturan,
1,3-dioxolane, tctrahydropyran, 1,4-dioxane, oxepane, and homomorpholine.

[0067] The "4 to 7-membered heterocyclyl group" means monovalent substituents
formed by removing a single hydrogen atom at any position of the "4 to 7-membered
non-aromatic heterocycle” defined above.  The binding position is not limited, and the
group may be bonded at a desired position.

[0068] The "4 to 7-membered heterocyclylene group” means divalent substituents
formed by removing two hydrogen atoms at any positions on different atoms of the "4 to
7-membered non-aromatic heterocycle” defined above.  The binding positions are  not
limited, and the group may be bonded at desired positions.

[0069] The "Cj.6 alkylthio group" means groups formed by bonding the single
"Ci.¢ alkyl group" to -S-, and specific examples include a methylthio group, an ethylthio
group, an n-propylthio group, an isopropylthio group, an n-butylthio group, an
isobutylthio group, a t-butylthio group, an n-pentylthio group, and an n-hexylthio group.

[0070] The "Cs. cycloalkylthio group" means groups formed by bonding the
single "Cs.¢ cycloalkyl group" to -S-, and specitfic cxamples include a cyclopropylthio
group, a cyclobutylthio group, a cyclopentylthio group, and a cyclohexylthio group.

[0071]  The "Ci haloalkylthio group" means substituents formed by substituting
one or more hydrogen atoms at any positions of the "Ci.¢ alkylthio group" defined above
by one or morc halogen atoms identically or differently selected from a substituent group
congsisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom.

[0072]  The "Ci alkylsulfonyl group" means groups formed by bonding the
single "Cj.¢ alkyl group" to a sulfonyl group, and specific examples include a
mcthylsulfonyl group, an cthylsulfonyl group, an n-propylsulfonyl group, an

isopropylsulfonyl group, an n-butylsulfonyl group, an isobutylsulfonyl group, a
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t-butylsulfonyl group, an n-pentylsulfonyl group, and an n-hexylsulfonyl group.

[0073] The "Ci.6 alkylsulfonylamino group" means groups formed by bonding the
single "Cj.6 alkylsulfonyl group" to an amino group, and specific examples include a
methylsulfonylamino group, an ethylsulfonylamino group, an n-propylsulfonylamino
group, an isopropylsulfonylamino group, an n-butylsulfonylamino group, an
isobutylsulfonylamino group, a t-butylsulfonylamino group, an n-pentylsulfonylamino
group, and an n-hexylsulfonylamino group.

[0074] The "Ci alkylsulfonyloxy group" means groups formed by bonding the
single "Ci.6 alkylsulfonyl group" to an oxy group, and specific examples include a
methylsulfonyloxy group, an ethylsulfonyloxy group, an n-propylsulfonyloxy group, an
isopropylsulfonyloxy group, an n-butylsulfonyloxy group, an isobutylsulfonyloxy group,
a t-butylsulfonyloxy group, an n-pentylsulfonyloxy group, and an n-hexylsulfonyloxy
group.

[0075] The "Cs. cycloalkylsulfonyl group" means groups formed by bonding the
single "Cs.g cycloalkyl group" to a sulfonyl group, and specific examples include a
cyclopropylsulfonyl group, a cyclobutylsulfonyl group, a cyclopentylsulfonyl group, and
a cyclohexylsulfonyl group.

[0076] The "Cs.6 cycloalkylsulfonylamino group" means groups formed by
bonding the single "Cs.¢ cycloalkylsulfonyl group" to an amino group, and specific
examples include a cyclopropylsulfonylamino group, a cyclobutylsulfonylamino group, a
cyclopentylsulfonylamino group, and a cyclohexylsulfonylamino group.

[0077] The "Cs.6 cycloalkylsulfonyloxy group" means groups formed by bonding
the single "Cs.¢ cycloalkylsulfonyl group" to an oxy group, and specific examples include
a cyclopropylsulfonyloxy group, a cyclobutylsulfonyloxy group, a
cyclopentylsulfonyloxy group, and a cyclohexylsulfonyloxy group.

[0078] The "Ci.¢ haloalkylsulfonyl group" means substituents formed by
substituting one or more hydrogen atoms at any positions of the "C.¢ alkylsulfonyl
group" defined above by one or more halogen atoms identically or differently selected

from a substituent group consisting of a fluorine atom, a chlorine atom, a bromine atom,
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and an iodine atom.

[0079] The "Ci.¢ alkoxycarbonyl group" means groups formed by bonding the
single "Ci.6 alkoxy group" to a carbonyl group, and specific examples include a
methoxycarbonyl group, an ethoxycarbonyl group, an n-propoxycarbonyl group, an
isopropoxycarbonyl group, an n-butoxycarbonyl group, an isobutoxycarbonyl group, a
t-butoxycarbonyl group, an n-pentyloxycarbonyl group, and an n-hexyloxycarbonyl
group.

[0080] The "mono-Ci.¢ alkylamino group" means groups formed by bonding the
single "Ci.6 alkyl group” to an amino group, and specific examples include a
methylamino group, an ethylamino group, an n-propylamino group, an isopropylamino
group, an n-butylamino group, an isobutylamino group, a t-butylamino group, an
n-pentylamino group, and an n-hexylamino group.

[0081] The "di-Cj.¢ alkylamino group" means groups formed by bonding the two
"C1-6 alkyl groups", which may be the same as or different from each other, to an amino
group, and specific examples include a dimethylamino group, a diethylamino group, a
di-n-propylamino group, a diisopropylamino group, a di-n-butylamino group, a
diisobutylamino group, a di-t-butylamino group, a di-n-pentylamino group, a
di-n-hexylamino group, a N-ethyl-N-methylamino group, a N-methyl-N-n-propylamino
group, a N-isopropyl-N-methylamino group, a N-n-butyl-N-methylamino group, a
N-isobutyl-N-methylamino group, a N-t-butyl-N-methylamino group, a
N-methyl-N-n-pentylamino group, a N-n-hexyl-N-methylamino group, a
N-ethyl-N-n-propylamino group, a N-ethyl-N-isopropylamino group, a
N-n-butyl-N-ethylamino group, a N-ethyl-N-isobutylamino group, a
N-t-butyl-N-ethylamino group, a N-ethyl-N-n-pentylamino group, and a
N-ethyl-N-n-hexylamino group.

[0082] The "mono-Cs. cycloalkylamino group” means groups formed by bonding
the single "Cs.¢ cycloalkyl group” to an amino group, and specific examples include a
cyclopropylamino group, a cyclobutylamino group, a cyclopentylamino group, and a

cyclohexylamino group.
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[0083] The "d1-Cs. cycloalkylamino group" means groups formed by bonding the

two "Cs. cycloalkyl groups", which may be the same as or different from each other, to
an amino group, and specific examples include a dicyclopropylamino group, a
dicyclobutylamino group, a dicyclopentylamino group, and a dicyclohexylamino group.

[0084] The "Ci.¢ alkylcarbonyl group” means groups formed by bonding the
single "Ci.¢ alkyl group" to a carbonyl group, and specific examples include an acetyl
group, a propionyl group, a butyryl group, an isobutyryl group, a pentanoyl group, a
3-methylbutanoyl group, a pivaloyl group, a hexanoyl group, and a heptanoyl group.

[0085] The "Cs. cycloalkylcarbonyl group" means groups formed by bonding the
single "Cs.¢ cycloalkyl group" to a carbonyl group, and specific examples include a
cyclopropylcarbonyl group, a cyclobutylcarbonyl group, a cyclopentylcarbonyl group, a
cyclohexylcarbonyl group, and a cycloheptylcarbonyl group.

[0086] The "Cj.6 haloalkylcarbonyl group" means substituents formed by
substituting one ore more hydrogen atoms at any position of the "C).¢ alkylcarbonyl
group" defined above by one or more halogen atoms identically or differently selected
from a substituent group consisting of a fluorine atom, a chlorine atom, a bromine atom,
and an iodine atom.

[0087] The "mono-Ci.¢ alkylaminocarbonyl group" means groups formed by
bonding the single "mono-Ci.¢ alkylamino group" to a carbonyl group, and specific
examples include a methylaminocarbonyl group, an ethylaminocarbonyl group, an
n-propylaminocarbonyl group, an isopropylaminocarbonyl group, an
n-butylaminocarbonyl group, an isobutylaminocarbonyl group, a t-butylaminocarbonyl
group, an n-pentylaminocarbonyl group, and an n-hexylaminocarbonyl group.

[0088] The "di-Ci.¢ alkylaminocarbonyl group" means groups formed by bonding
the single "di-Ci.6 alkylamino group" to a carbonyl group, and specific examples include
a dimethylaminocarbonyl group, a diethylaminocarbonyl group, a
di-n-propylaminocarbonyl group, a diisopropylaminocarbonyl group, a
di-n-butylaminocarbonyl group, a diisobutylaminocarbonyl group, a

di-t-butylaminocarbonyl group, a di-n-pentylaminocarbonyl group, a
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di-n-hexylaminocarbonyl group, a N-ethyl-N-methylaminocarbonyl group, a
N-methyl-N-n-propylaminocarbonyl group, a N-isopropyl-N-methylaminocarbonyl
group, a N-n-butyl-N-methylaminocarbonyl group, a N-isobutyl-N-methylaminocarbonyl
group, a N-t-butyl-N-methylaminocarbonyl group, a N-methyl-N-n-pentylaminocarbonyl
group, a N-n-hexyl-N-methylaminocarbonyl group, a N-ethyl-N-n-propylaminocarbonyl
group, a N-ethyl-N-isopropylaminocarbonyl group, a N-n-butyl-N-ethylaminocarbony]l
group, a N-ethyl-N-isobutylaminocarbonyl group, a N-t-butyl-N-ethylaminocarbonyl
group, a N-cthyl-N-n-pentylaminocarbonyl group, and a
N-ethyl-N-n-hexylaminocarbonyl group.

[0089] The "Ci.6 alkylcarbonylamino group" means groups formed by bonding
the single "Cy.¢ alkylcarbonyl group" to an amino group, and specific examples include a
methylcarbonylamino group, an ethylcarbonylamino group, an n-propylcarbonylamino
group, an isopropylcarbonylamino group, an n-butylcarbonylamino group, an
isobutylcarbonylamino group, a t-butylcarbonylamino group, an n-pentylcarbonylamino
group, and an n-hexylcarbonylamino group.

[0090] The "Ci.¢ alkylcarbonyloxy group" means groups formed by bonding the
single "Cj.¢ alkylcarbonyl group" to an oxy group, and specific examples include a
methylcarbonyloxy group, an ethylcarbonyloxy group, an n-propylcarbonyloxy group, an
isopropylcarbonyloxy group, an n-butylcarbonyloxy group, an isobutylcarbonyloxy
group, a t-butylcarbonyloxy group, an n-pentylcarbonyloxy group, and an
n-hexylcarbonyloxy group.

[0091] The "mono-C.¢ alkylaminosulfonyl group" means groups formed by
bonding the single "mono-Ci.¢ alkylamino group" to a sulfonyl group, and specific
examples include a methylaminosulfonyl group, an ethylaminosulfonyl group, an
n-propylaminosulfonyl group, an isopropylaminosulfonyl group, an n-butylaminosulfonyl
group, an isobutylaminosulfonyl group, a t-butylaminosulfonyl group, an
n-pentylaminosulfonyl group, and an n-hexylaminosulfonyl group.

[0092] The "di-Ci.6 alkylaminosulfonyl group” means groups formed by bonding

the single "di-Cj.¢ alkylamino group" to a sulfonyl group, and specific examples include a
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dimcthylaminosulfonyl group, a diethylaminosulfonyl group, a di-n-propylaminosulfonyl
group, a diisopropylaminosulfonyl group, a di-n-butylaminosulfonyl group, a
diisobutylaminosulfony! group, a di-t-butylaminosulfonyl group, a
di-n-pentylaminosulfonyl group, a di-n-hexylaminosulfonyl group, a
N-ethyl-N-methylaminosulfonyl group, a N-methyl-N-n-propylaminosulfonyl group, a
N-isopropyl-N-methylaminosulfonyl group, a N-n-butyl-N-methylaminosulfonyl group, a
N-isobutyl-N-methylaminosulfonyl group, a N-t-butyl-N-methylaminosulfonyl group, a
N-methyl-N-n-pentylaminosulfonyl group, a N-n-hexyl-N-methylaminosulfonyl group, a
N-ethyl-N-n-propylaminosulfonyl group, a N-ethyl-N-isopropylaminosultonyl group, a
N-n-butyl-N-ethylaminosulfonyl group, a N-ethyl-N-isobutylaminosulfonyl group, a
N-t-butyl-N-ethylaminosulfonyl group, a N-ethyl-N-n-pentylaminosulfonyl group, and a
N-ethyl-N-n-hexylaminosulfonyl group.

[0093] In the present invention, the binding manner of B will be described.

As obviously shown by Formula (I), in the image on the paper, the left site of the
partial formula representing B is bonded to L!, and the right site of the partial formula
representing B is bonded to L? in the present invention.

[0094]  Preferred structures for cach substituent in the present invention will be
described next.

[0095] The substituent R! is preferably a hydrogen atom, a halogen atom, a Ci
alkoxy group, a mono-Cj.¢ alkylamino group, a di-Cj.¢ alkylamino group, or a Cj.¢ alkyl
group (the Ci. alkoxy group, the mono-Cj.¢ alkylamino group, the di-C).¢ alkylamino
group, and the Ci. alkyl group are unsubstituted or substituted with one or more
substituents identically or differently sclected from the substituent group V7).

The substituent R! is more preferably a hydrogen atom or a Cj.¢ alkoxy group.

The substituent R! is even more preferably a hydrogen atom.

In another embodiment, the substituent R! is more preferably a Cj.6 alkyl group (the
C1.6 alkyl group is unsubstituted or substituted with one or more halogen atoms). In the
substituent R!, the Cy alkyl group is even more preferably a methyl group.

[0096]  Next, preferred structures for the combination of L!, L2, and B will be
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described.

For a preferred combination of L!, L?, and B,

L! and 1.2 are single bonds, and B is a C4.7 cycloalkylene group or a 4 to
7-membered heterocyclylene group (the C4.7 cycloalkylenc group and the 4 to
7-membered heterocyclylene group are unsubstituted or optionally substituted with one
or more substituents identically or differently selected from the substituent group V°, and
a single mcthylene group of the Ci.7 cycloalkylene group and the 4 to 7-membered
heterocyclylene group is optionally replaced by a 1,1-Cs-7 cycloalkylene group);

one of L' and L2 is a single bond, the other of L! and L? is NR?¢ (where R?? is a
hydrogen atom or a Ci.¢ alkyl group (the Ci.¢ alkyl group is unsubstituted or substituted
with one or more substituents identically or differently selected from the substituent
group V7)), O, S, SO, SO;, or a C1.3 alkylene group (a single methylene group of the C.3
alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR*¢ (where R*? has
the same definition as R?%)), and B is a Cs.7 cycloalkylene group or a 4 to 7-membered
heterocyclylene group (the Ca7 cycloalkylene group and the 4 to 7-membered
heterocyclylene group are unsubstituted or optionally substituted with one or more
substituents identically or differently selected from the substituent group V?, and a single
methylene group of the 4 to 7-membered heterocyclylene group is optionally replaced by
a 1,1-Cs.7 cycloalkylene group);

each of L! and L? is independently NR?® (where R*° is a hydrogen atom, a C.¢ alkyl
group (the Cy.¢ alkyl group 1s unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V7)), O, S, SO, SO, or a C1.3
alkylene group (a single methylcne group of the Cy.3 alkylene group is optionally
replaced by O, S, SO, C=0, C=S, or NR* (wherc R3¢ has the same definition as R*%)),
and B is a Cq.7 cycloalkylene group or a 4 to 7-membered heterocyclylene group (the Ca.7
cycloalkylene group and the 4 to 7-membercd heterocyclylene group are unsubstituted or
optionally substituted with one or more substituents identically or differently selected
from the substituent group V°, and a single mcthylene group of the Cs.7 cycloalkylene

group and the 4 to 7-membered heterocyclylenc group is optionally replaced by a 1,1-Cs.7
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cycloalkylene group); or

each of L! and 12 is independently NR?! (where R?! is a hydrogen atom or a Ci
alkyl group (the Ci.¢ alkyl group is unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V7)), O, S, SO,
or SO, (where L? is not NR* when L! is O), and
B is a Cy¢ alkylene group, (the Ci alkylene group is unsubstituted or optionally
substituted with one or more substituents identically or differently selected from the
substituent group V>, and a single methylene group of the Ci.¢ alkylene group is
optionally replaced by a 1,1-Cs.7 cycloalkylene group).

[0097]  For a more preferred combination of L!, L2, and B,

L! and L? are single bonds, and B is a 4 to 7-membered heterocyclylene group (the 4
to 7-membered heterocyclylene group is unsubstituted or optionally substituted with one
or more substituents identically or differently selected from the substituent group V°);

one of L! and L? is a single bond, the other of L! and L? is NR?® (where R*is a
hydrogen atom or a methyl group) or O, and B is a Cs.7 cycloalkylene group or a 4 to
7-membered heterocyclylene group (the Cs.7 cycloalkylene group and the 4 to
7-membered heterocyclylene group are unsubstituted or optionally substituted with one
or more substituents identically or differently selected from the substituent group V°);

each of L! and L? is independently NR?2 (where R?® is a hydrogen atom or a methyl
group), and B is a C4.7 cycloalkylene group or a 4 to 7-membered heterocyclylene group
(the C47 cycloalkylene group and the 4 to 7-membered heterocyclylene group are
unsubstituted or optionally substituted with one or more substituents identically or
differently selected from the substituent group V*); or

L' is NR?" (where R?" is a hydrogen atom or a methyl group), L2 is NR? (where R?
is a hydrogen atom or a methyl group) or an oxygen atom, and B is a Cy.¢ alkylene group
(the Ci.6 alkylene group is unsubstituted or optionally substituted with one or more
substituents identically or differently selected from the substituent group V3).

[0098]  For an even more preferred combination of L!, L?, and B,

L' and L? are single bonds, and B is represented by any of Formula (1I-1) to Formula



10

15

42
(I1-3) shown in Figure (II):

(1)
(Rb) (C\(Rb}m ([j\ Rb

(11-1) (I1-2) (11-3)

(where m is 0 or 1, and R? is a substituent selected from the substituent group V°);
one of L! and L2 is a single bond, the other of L! and L? is NR¥ (where R% is a
hydrogen atom or a methyl group) or an oxygen atom, and B is represented by any of

Formula (III-1) to Formula (I1I-9) shown in Figure (III):

Rb)m >,\ (R )m
\j\/ ROm— r
< / f \JV
(10-1) (M2)  (I03) (1M1-4) (1I1-5) (III)

(R " b
‘334 ‘~<N> N \J\)

L 4

(1I1-6 ) (1I1-7) (I-8) (1IL-9)

(where m is 0 or 1, and R® is a substituent selected from the substituent group V?);
each of L! and 12 is independently NR?* (where R?* is a hydrogen atom or a methyl

group), and B is represented by Formula (IV-1) shown in Figure (IV):
(Rb)m
O v
X
(IV-1)

(where m is 0 or 1, and R® is a substituent selected from the substituent group V?); or

L' is NR? (where R? is a hydrogen atom or a methyl group), L2 is NR?™ (where R*™
has the same definition as R?¥) or an oxygen atom, and B is an ethylene group.

In another embodiment, for a preferred combination of L!, L?, and B,

L! and L? are single bonds, and
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B is a 4 to 7-membered heterocyclylene group (the 4 to 7-membered heterocyclylene
group is substituted with a substituent selected from amino groups, mono-Ci.¢ alkylamino
groups, di-Ci.¢ alkylamino groups, and C).¢ alkylsulfonylamino groups and is optionally
substituted with one or more substituents identically or differently selected from the
substituent group V>, and a single methylene group of the 4 to 7-membered
heterocyclylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene group); or
L' is a single bond, L? is NR*, O, or a C.¢ alkylene group (a single methylene group of
the Ci.6 alkylene group is optionally replaced by O or NR*®), and
B is a C3- cycloalkylene group, a Cs.¢ cycloalkenylene group, or a 4 to 7-membered
heterocyclylene group (the Cs.¢ cycloalkylene group, the Cs.¢ cycloalkenylene group, and
the 4 to 7-membered heterocyclylene group are substituted with one or more substituents
selected from amino groups, mono-Ci¢ alkylamino groups, di-Cj.¢ alkylamino groups,
and Ci.6 alkylsulfonylamino groups and are optionally substituted with one or more
substituents identically or differently selected from the substituent group V3, and a single
methylene group of the Cs. cycloalkylene group, the Cs.¢ cycloalkenylene group, and the
4 to 7-membered heterocyclylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene
group),

where each of R* and R is independently a hydrogen atom, a Ci.3 alkyl group, or a
C1.3 haloalkyl group.

[0099] For a more preferred combination of L, L2 and B,
L! and L? are single bonds, and B is a 4 to 7-membered heterocyclylene group (the 4 to
7-membered heterocyclylene group is substituted with a substituent selected from amino
groups, mono-Cj.¢ alkylamino groups, di-C.¢ alkylamino groups, and Ci
alkylsulfonylamino groups and is optionally substituted with one or more substituents
identically or differently selected from the substituent group V?).

[0100] For an even more preferred combination of L!, L%, and B,
L! and L? are single bonds, and B is represented by any of Formula (II-1) to Formula

(I1-3) shown in Figure (1I):
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A A BN
“(PC\T \(Q\T \(C\T (1)
(R®)m (R®)m (R®)m

(II-1) (11-2) (I1-3)

(where m is 1, and R is an amino group, a mono-Cj.¢ alkylamino group, a di-C1.6
alkylamino group, or a Ci.¢ alkylsulfonylamino group).

[0101] Ais preferably a 3 to 11-membered heterocyclyl group, a Cs.11 cycloalkyl
group, a Ce.14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to 11-membered
heterocyclyl group, the Cs.11 cycloalkyl group, the Ce.14 aryl group, and the 5 to
10-membered heteroaryl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V°). A is more
preferably a 4 to 7-membered heterocyclyl group, a phenyl group, or a 5 to 6-membered
heteroaryl group (the 4 to 7-membered heterocyclyl group, the phenyl group, and the 5 to
6-membered heteroaryl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V?). A is more
preferably a phenyl group or a 5 to 6-membered heteroaryl group (the phenyl group and
the 5 to 6-membered heteroaryl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V?).

A is even more preferably represented by any of Formula (V-1) to Formula (V-3)

shown in Figure (V):
RS /N‘N}"‘ (\})\
l// » }\; (R ——s (V)
(R2) (R%
(V-1) (V-2) (V-3)

(where 1is 0 to 3, R? is a substituent selected from the substituent group V?, and R? may
be the same as or different from each other when 1 is 2 or 3).
[0102] In another embodiment, A is even more preferably represented by any of

Formula (V-I-1) to Formula (V-I-3) shown in Figure (V-I):
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[ E(\ N jj/\ |<Ra>\

Le. ~ (V1)
Ry RS s}' %‘
(V-I-1) (V-I-2) (V-1-3)

(where 1is 0 to 3, R® is a substituent selected from the substituent group V3, and R* may
be the same as or different from each other when 11s 2 or 3).

[0103] L?is preferably a C).3 alkylene group (the Ci.3 alkylene group is
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V3, and a single methylene group of the Cy3 alkylene
group is optionally replaced by C=0 or C=S).

L3 is more preferably a methylene group.

[0104] D is preferably a 3 to 11-membered heterocyclyl group, a Cs.11 cycloalkyl
group, a Ce.14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to 11-membered
heterocyclyl group, the Cs.11 cycloalkyl group, the Cs.14 aryl group, and the 5 to
10-membered heteroaryl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V°).

D is more preferably a 4 to 7-membered heterocyclyl group, a phenyl group, or a 5
to 10-membered heteroaryl group (the 4 to 7-membered heterocyclyl group, the phenyl
group, and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with
one or more substituents identically or differently selected from the substituent group V*).

D is even more preferably a phenyl group or a 5 to 10-membered heteroaryl group
(the phenyl group and the 5 to 10-membered heteroaryl group are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V?).

D is particularly preferably represented by any of Formula (VI-1) to Formula (VI-9)

shown in Figure (VI):
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“ = /N
R, \/{jgmn S5 \/CQT(R”“ \@(R%

<
(VI-1) (VI-2) (VI-3) (VI-4) (VI-5)
N N (V1)
SrE®N LN o N\:G ®n SN
N \N/I'\/ n P g ) - n

(VI-6) (VI-7) (VI-8) (VI9)
(where n is 0 to 3, R® is a substituent selected from the substituent group V2, and R°s may
be the same as or different from each other when n is 2 or 3).

In another embodiment, D is preferably a 3 to 11-membered heterocyclyl group, a
Ce-14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to 11-membered
heterocyclyl group, the Ce.14 aryl group, and the 5 to 10-membered heteroaryl group are
substituted with one or more Cj.¢ alkylsulfonylamino groups or one or more Ci.¢
alkylsulfonyloxy groups (the C,.¢ alkylsulfonylamino group and the Ci.¢ alkylsulfonyloxy
group are unsubstituted or substituted with one or more halogen atoms, one or more nitro
groups, one or more Ci.¢ alkoxy groups, or one or more Ci.¢ haloalkoxy groups) and are
optionally substituted with one or more substituents identically or differently selected
from the substituent group V).

D is more preferably a 4 to 7-membered heterocyclyl group, a phenyl group, ora 5
to 10-membered heteroaryl group (the 4 to 7-membered heterocyclyl group, the phenyl
group, and the 5 to 10-membered heteroaryl group are substituted with one or more Ci¢
alkylsulfonylamino groups or one or more Ci.¢ alkylsulfonyloxy groups (the Ci.6
alkylsulfonylamino group and the C).¢ alkylsulfonyloxy group are unsubstituted or
substituted with one or more halogen atoms, one or more nitro groups, one or more Cj-6
alkoxy groups, or one or more Ci.¢ haloalkoxy groups) and are optionally substituted with
one or more substituents identically or differently selected from the substituent group V*).

D is even more preferably a 5 to 6-membered heteroaryl group (the 5 to 6-membered
heteroaryl group is substituted with one or more Ci.¢ alkylsulfonyloxy groups (the Cj.¢
alkylsulfonyloxy group is unsubstituted or substituted with one ore more halogen

atoms)).
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D is particularly preferably represented by Formula (VI-1) shown in Figure (VI):

~3 W .

(where n is 1, and R is a C1¢ alkylsulfonyloxy group (the Cy.¢ alkylsulfonyloxy group is
substituted with one ore more halogen atoms)).

[0105] Compounds preferably used for the T-type calcium channel inhibitor and
for the preventive agent, the therapeutic agent, and/or the improving agent for a disease
treatable by a T-type calcium channel inhibitory action of the present invention are shown
below.

[0106] 1) A compound of Formula (I)

)

JL e

N° N D

A 18 AL 2N

L' 2N R! (1

[wherein

R!is a hydrogen atom, a halogen atom, a C).¢ alkoxy group, a mono-Cj.¢ alkylamino
group, a di-C-¢ alkylamino group, or a Cy-¢ alkyl group (the Ci-¢ alkoxy group, the
mono-Ci.¢ alkylamino group, the di-Ci.¢ alkylamino group, and the Ci. alkyl group are
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V7);

each of L! and L2 independently is any of a single bond, NR?" (where R*" is a
hydrogen atom, a Cy.¢ alkyl group, or a Cs.11 cycloalkyl group (the Ci-6 alkyl group and
the Cs.11 cycloalkyl group are unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V7)), O, S, SO, SO, or a Ci6
alkylene group (the Ci.¢ alkylene group is unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V°, and a single
methylene group of the Ci.¢ alkylene group is optionally replaced by O, S, SOz, C=0,
C=S, or NR?" (where the R*" has the same definition as R?"));

each of L! and L? is independently a single bond, NR?® (where R has the same

definition as R?"), O, S, SO, SO, or a Ci. alkylene group, and B is a C3.;1 cycloalkylene
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group, a Cs.11 cycloalkenylene group, a 3 to 11-membered heterocyclylene group, or a 5
to 10-membered heteroarylene group (the Cs.11 cycloalkylene group, the Cs.qy
cycloalkenylene group, the 3 to 11-membered heterocyclylene group, and the 5 to
10-membered heteroarylene group are unsubstituted or optionally substituted with one or
more substituents identically or differently selected from the substituent group V?, and a
single methylene group of the Cs.11 cycloalkylene group and the Cs.i; cycloalkenylene
group is optionally replaced by a 1,1-Cs.7 cycloalkylene group); or

L' is NR? (where R has the same definition as R?"), S, SO, or SO,

L2 is NR?9 (where R?? has the same definition as R?"), O, S, SO, or SO, and B is a
Ci-6 alkylene group, a Ca-¢ alkenylene group, or a Ca.6 alkynylene group (the Ci.¢ alkylene
group, the Ca.¢ alkenylene group, and the Co.¢ alkynylene group are unsubstituted or
optionally substituted with one or more substituents identically or differently selected
from the substituent group V>, and a single methylene group of the Ci.¢ alkylene group,
the Ca.¢ alkenylene group, and the Cs.¢ alkynylene group is optionally replaced by a
1,1-Cs.7 cycloalkylene group);

L? is a C16 alkylene group (the Ci.s alkylene group is unsubstituted or substituted
with one or more substituents identicallyor differently selected from the substituent group
V3, and a single methylene group of the C1.6 alkylene group is optionally replaced by
C=0 or C=S);

Ais a Ci6 alkyl group, a Ca¢ alkenyl group (the Ci.¢ alkyl group and the Cz.6
alkenyl group are unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V7), a Cs.11 cycloalkyl group, a 3 to
11-membered heterocyclyl group, a Ce-14 aryl group, or a 5 to 10-membered heteroaryl
group (the Cs.11 cycloalkyl group, the 3 to 11-membered heterocyclyl group, the Cs.14 aryl
group, and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with
one or more substituents identically or differently selected from the substituent group V°);

D is a Cs.11 cycloalkyl group, a Cs.11 cycloalkenyl group, a 3 to 11-membered
heterocyclyl group, a Cs-14 aryl group, or a 5 to 10-membered heteroaryl group (the Cs.11

cycloalkyl group, the Cs.11 cycloalkenyl group, the 3 to 11-membered heterocyclyl group,
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the C¢.14 aryl group, and the 5 to 10-membered heteroaryl group are unsubstituted or
substituted with one or more substituents identically or differently selected from the
substituent group V®)],

a tautomer of the compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof.

[0107]  2) The compound according to 1), wherein L? is a methylene group, the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof..

[0108]  3) The compound according to 1) or 2), wherein R! is a hydrogen atom or
a Cy.3 alkoxy group (the Ci.3 alkoxy group is unsubstituted or substituted with one or
more substituents identically or differently selected from the substituent group V7), the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0109] 4) The compound according to 3), wherein R! is a hydrogen atom, the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

5) The compound according to 1) or 2), wherein R! is a C16 alkyl group (the Ci-¢ alkyl
group is unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V®), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

6) The compound according to 5), wherein R! is a C1.3 alkyl group (the C1.3 alkyl group is
unsubstituted or substituted with one or more halogen atoms), the tautomer of the
compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

7) The compound according to 6), wherein R! is a methyl group, the tautomer of the
compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

[0110]  8) The compound according to any one of 1) to 7), wherein D is a 3 to
11-membered heterocyclyl group, a Ce-14 aryl group, or a 5 to 10-membered heteroaryl
group (the 3 to 11-membered heterocyclyl group, the Ce.14 aryl group, and the 5 to

10-membered heteroaryl group are unsubstituted or substituted with one or more



10

15

20

50
substituents identically or differently selected from the substituent group V?), the

tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0111]  9) The compound according to 8), wherein D is a 4 to 7-membered
heterocyclyl group, a phenyl group, or a 5 to 10-membered heteroaryl group (the 4 to
7-membered heterocyclyl group, the phenyl group, and the 5 to 10-membered heteroaryl
group are unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V*), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0112]  10) The compound according to 9), wherein D is a phenyl group or a 5 to
6-membered heteroaryl group (the phenyl group and the 5 to 6-membered heteroaryl
group are substituted with one or more substituents identically or differently selected
from the substituent group V*), the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

[0113]  11) The compound according to any one of 1) to 9), wherein D has any of
the structures of Formulae (VI), nis 0 to 3, R® is a substituent selected from the
substituent group V*, and R® may be the same as or different from each other when n is 2
or 3, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the

solvate thereof.

o = /N
(R, ﬁ(m ﬁ(R°)n \Cﬁmn \f/lmn

(VI-1) (VI-2) (VI-3) (VI-4) (VI-5)

.

H
o= y i N'N\'i/\ ®hn PN .
ﬂ \/“Nj\7(R n £ SR
(VI-6) (VI-7) (VI-8) (VI-9)
[0114] 12) The compound according to 11), whereinnis 1 or 2, R° is a substituent
selected from the substituent group V2, and R® may be the same as or different from each
other when n is 2, the tautomer of the compound, the pharmaceutically acceptable salt

thereof, or the solvate thereof.
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13) The compound according to 8), wherein D is a 3 to 11-membered heterocyclyl group,
a Ce.14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to 11-membered
heterocyclyl group, the Cs.14 aryl group, and the 5 to 10-membered heteroaryl group are
substituted with one or more Cj.¢ alkylsulfonylamino groups or one or more Cj.¢
alkylsulfonyloxy groups (the Ci.¢ alkylsulfonylamino group and the Cj.¢ alkylsulfonyloxy
group are unsubstituted or substituted with one or more halogen atoms, one or more nitro
groups, one or more Ci¢ alkoxy groups, or one or more Ci.¢ haloalkoxy groups) and are
optionally substituted with one or more substituents identically or differently selected
from the substituent group V°), the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

[0115] 14) The compound according to 13), wherein D is a 4 to 7-membered
heterocyclyl group, a phenyl group, or a 5 to 10-membered heteroaryl group (the 4 to
7-membered heterocyclyl group, the phenyl group, and the 5 to 10-membered heteroaryl
group are substituted with one or more Ci.¢ alkylsulfonylamino groups or one or more
Ci6 alkylsulfonyloxy groups (the Ci.¢ alkylsulfonylamino group and the Ci.s
alkylsulfonyloxy group are unsubstituted or substituted with one or more halogen atoms,
one or more nitro groups, one or more Ci.¢ alkoxy groups, or one or more Ci.¢ haloalkoxy
groups) and are optionally substituted with one or more substituents identically or
differently selected from the substituent group V°), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0116] 15) The compound according to 14), wherein D is a 5 to 6-membered
heteroaryl group (the 5 to 6-membered heteroaryl group is substituted with one or more
Ci-6 alkylsulfonyloxy groups (the Ci.s alkylsulfonyloxy group is unsubstituted or
substituted with one or more halogen atoms) and 1s optionally substituted with one or
more substituents identically or differently selected from the substituent group V°), the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0117]  16) The compound according to 15), wherein D has the structure of

Formula (VI-I), nis 1, and R is a C\.¢ alkylsulfonyloxy group (the C).¢ alkylsulfonyloxy
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group is substituted with onc or more halogen atoms), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.

= \l .
(Q/' R (vLI)

[0118]  17) The compound according to any one of 1) to 16), wherein Ais a 3 to
11-membered heterocyclyl group, a Cz.11 cycloalkyl group, a Ce.14 aryl group, ora 5 to
10-membered heteroaryl group (the 3 to 11-membered heterocyclyl group, the Cs.i1
cycloalkyl group, the Ce.14 aryl group, and the 5 to 10-membered heteroaryl group are
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V°), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0119]  18) The compound according to 17), wherein A is a 4 to 7-membered
heterocyclyl group, a phenyl group, or a 5 to 6-membered heteroaryl group (the 4 to
7-membered heterocyclyl group, the phenyl group, and the 5 to 6-membered heteroaryl
group are unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V*), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0120] 19) The compound according to 18), wherein A is a phenyl group (the
phenyl group is unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V*), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0121]  20) The compound according to 18), wherein A is a 5 to 6-membered
heteroaryl group (the 5 to 6-membered heteroaryl group is substituted with one or more
substituents identically or differently selected from the substituent group V%), the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0122] 21) The compound according to any one of 1) to 16), wherein A is a C.¢
alkyl group, a Cs.11 cycloalkyl group, or a Ca. alkenyl group (the Ci.6 alkyl group, the

Cs.11 cycloalkyl group, and the Ca.6 alkenyl group are unsubstituted or substituted with
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one or more substituents identically or differently selected from the substituent group V7),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0123]  22) The compound according to any one of 1) to 18), wherein A has any of
the structures of Formulae (V), 1 is 0 to 2, R? is a substituent selected from the substituent
group V3, and R% may be the same as or different from each other when n is 2, the

tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.
= N\N>‘\ /%R\
| > ﬂ@ (RY—c_s (V)
ReY R
(V-1) (V-2) (V-3)

[0124]  23) The compound according to 22), wherein | is 1 or 2, R? is a substituent
selected from the substituent group V>, and R? may be the same as or different from each
other when n is 2, the tautomer of the compound, the pharmaceutically acceptable salt
thereof, or the solvate thereof.

[0125] 24) The compound according to any one of 1) to 18), wherein A has any of
the structures of Formulae (V-I), 11s 0 to 2, R? is a substituent selected from the
substituent group V3, and R? may be the same as or different from each other when n is 2,

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.
%
[Nj/\ Nj/\ R
g N (V-I)
®Z Ry s} \
(V-I-1) (V-I2)  (V-I3)

25) The compound according to any one of 1) to 24), wherein L! and L? are single bonds,
B is a Cs.;1 cycloalkylene group, a Cs.11 cycloalkenylene group, a 3 to 11-membered
heterocyclylene group, a Ce-14 arylene group, or a 5 to 10-membered heteroarylene group
(the Cs.11 cycloalkylene group, the Cs.11 cycloalkenylene group, the 3 to 11-membered
heterocyclylene group, the Ce.14 arylene group, and the 5 to 10-membered heteroarylene

group are unsubstituted or optionally substituted with one or more substituents identically
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or differently selected from the substituent group V°, and a single methylene group of the
Cs.11 cycloalkylene group and the Cs.11 cycloalkenylene group is optionally replaced by a
1,1-C3 cycloalkylene group), the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

[0126] 26) The compound according to 25), wherein B is a 4 to 7-membered
heterocyclylene group (the 4 to 7-membered heterocyclylene group is unsubstituted or
optionally substituted with one or more substituents identically or differently selected
from the substituent group V*#), the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

[0127] 27) The compound according to any one of 1) to 26), wherein B has any of
the structures of Formulae (IT), m is 0 to 3, R® is a substituent selected from the
substituent group V3, and R® may be the same as or different from each other when m is 2
or 3, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the

solvate thereof.

ﬁ'j‘}\ \/CJNX \(CJNJ\
N x (1Ir)
X \(R”)m \(Rb)m \(Rb)m

(1I-1) (11-2) (11-3)

[0128]  28) The compound according to 27), wherein m is 0 or 1, the tautomer of
the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

[0129]  29) The compound according to any one of 1) to 24), wherein L' and 1.2
are single bonds, B is a Cs.11 cycloalkylene group, a Ci.i1 cycloalkenylene group, a 3 to
11-membered heterocyclylene group, or a 5 to 10-membered heteroarylene group (the
Cs.11 cycloalkylene group, the Ca.i1 cycloalkenylene group, the 3 to 11-membered
heterocyclylene group, and the 5 to 10-membered heteroarylene group are substituted
with one or more substituents selected from amino groups, mono-Ci.¢ alkylamino groups,
di-Ci.6 alkylamino groups, and C.¢ alkylsulfonylamino groups and are optionally
substituted with one or more substituents identically or differently selected from the

substituent group V>, and a single methylene group of the 4 to 7-membered
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heterocyclylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene group), the

tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0130] 30) The compound according to 29), wherein B is a 4 to 7-membered
heterocyclylene group (the 4 to 7-membered heterocyclylene group is substituted with
one or more substituents selected from amino groups, mono-Cj.¢ alkylamino groups,
di-Cy.6 alkylamino groups, and Ci.¢ alkylsulfonylamino groups and is optionally
substituted with one or more substituents identically or differently selected from the
substituent group V?), the tautomer of the compound, the pharmaceutically acceptable
salt thereof, or the solvate thereof.

[0131] 31) The compound,according to 30), wherein B has any of the structures
of Formulae (IT), m is 1, R? is an amino group, a mono-C) alkylamino group, a di-Ci-
alkylamino group, or a Ci.¢ alkylsulfonylamino group, the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.

A A A\
! X R

(R®)m
(II-1) (I1-2) (11-3)

32) The compound, according to any one of 1) to 24), wherein

L! is a single bond,

L2 is NR? (where R*" is a hydrogen atom or a Ci. alkyl group (the C1.6 alkyl group is
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V7)), O, S, SO, SO, or a C1-¢ alkylene group (the Cy-
alkylene group is unsubstituted or substituted with one or more substituents identically or
differently selected from the substituent group V°, and a single methylene group of the
C1-s alkylene group is optionally replaced by O, S, SO,, C=0, C=S, or NR*" (where R*"
has the same definition as R?)),

B is a Cs.11 cycloalkylene group, a Cs.11 cycloalkenylene group, or a 3 to 11-membered

heterocyclylene group (the Cs.11 cycloalkylene group, the Cs.11 cycloalkenylene group,
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and the 3 to 11-membered heterocyclylene group are unsubstituted or optionally
substituted with one or more substituents identically or differently selected from the
substituent group V°, and a single methylene group of the Cs.11 cycloalkylene group and
the Cs.11 cycloalkenylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene group),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0132] 33) The compound according to 32), wherein
L? is NR? (where R? is a hydrogen atom or a methyl group), O, or a Cy.¢ alkylene group
(the Ci. alkylene group is unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V7, and a single methylene
group of the C1.¢ alkylene group is optionally replaced by O, S, SO, C=0, C=S, or NR*
(where R has the same definition as R?)), and
B is a 4 to 7-membered heterocyclylene group (the 4 to 7-membered heterocyclylene
group is unsubstituted or optionally substituted with one or more substituents identically
or differently selected from the substituent group V*), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0133] 34) The compound according to 32), wherein
L? is NR?' (where R? is a hydrogen atom or a methyl group), O, or a Ci.¢ alkylene group
(the C).6 alkylene group is unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V7, and a single methylene
group of the C1.6 alkylene group is optionally replaced by O, S, SOz, C=0, C=S, or NR*
(where R* has the same definition as R')), and
B is a C4-7 cycloalkylene group or a Cs.7 cycloalkenylene group (the C4-7 cycloalkylene
group and the C4.7 cycloalkenylene group are unsubstituted or optionally substituted with
one or more substituents identically or differently selected from the substituent group V*),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0134]  35) The compound according to any one of 1) to 24), wherein B has any of

the structures of Formulae (VII), m is 0 to 3, RP is a substituent selected from the
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substituent group V?, and R may be the same as or different from each other when m is
2 or 3, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the

solvate thereof.

b
(R >m|\ ;\T
' RO

(VII-1) (VII-2)
(VII)
(Rb)m—— m
YNN\(R“)
(VII-3) (VII-4) '

[0135] 36) The compound according to 35), wherein m is O or 1, the tautomer of
the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

[0136] 37) The compound according to any one of 1) to 24), wherein L' is NR*
(where R®" is a hydrogen atom or a Cj alkyl group (the Ci. alkyl group is unsubstituted
or substituted with one or more substituents identically or differently selected from the
substituent group V7)), O, S, SO, SOz, or a C1.6 alkylene group (the C1.¢ alkylene group is
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V>, and a single methylene group of the Ci.¢ alkylene
group is optionally replaced by O, S, SO,, C=0, C=S, or NR*" (where R*" has the same
definition as R?%)),

L? is a single bond, and

B is a Cs.11 cycloalkylene group, a Cs.11 cycloalkenylene group, or a 3 to 11-membered
heterocyclylene group (the Cs.11 cycloalkylene group, the Cs.11 cycloalkenylene group,
and the 3 to 11-membered heterocyclylene group are unsubstituted or optionally
substituted with one or more substituents identically or differently selected from the
substituent group V°, and a single methylene group of the Cs.11 cycloalkylene group and
the Cs.11 cycloalkenylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene group),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0137] 38) The compound according to 37), wherein
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L! is NR?' (where R?" is a hydrogen atom or a methyl group), O, or a C1.6 alkylene group

(the Ci.6 alkylene group is unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V’, and a single methylene
group of the Ci.6 alkylene group is optionally replaced by O, S, SO,, C=0, C=S, or NR*
(where R*" has the same definition as R?")), and
B is a 4 to 7-membered heterocyclylene group (the 4 to 7-membered heterocyclylene
group is unsubstituted or optionally substituted with one or more substituents identically
or differently selected from the substituent group V*), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0138] 39) The compound according to 37), wherein B has any of the structures
of Formulae (VIII), m is O to 3, R® is a substituent selected from the substituent group V2,
and R® may be the same as or different from each other when m is 2 or 3, the tautomer of

the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

(Rb
P

(Fe“)m\(ﬂl f \A\ _§

( VIII-1) (VIII-2) (VIII-3)

(R)m (R%)
SO A
N

( VIII-4) ( VIII-S )

(VIII)

[0139] 40) The compound according to 39), wherein m is O or 1, the tautomer of
the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

[0140] 41) The compound according to any one of 1) to 24), wherein
cach of L! and L2 is independently NR2¥ (where R¥ is a hydrogen atom or a Cj- alkyl
group (the Ci.6 alkyl group is unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V7)), O, S, SO, SO, or a Ci
alkylene group (the Ci.¢ alkylene group is unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V>, and a single

methylene group of the Ci.6 alkylene group is optionally replaced by O, S, SOz, C=0,
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C=S, or NR*¥ (where R*" has the same definition as R?¥)), and
B is a Csz.11 cycloalkylene group, a Cs.11 cycloalkenylene group, a 3 to 11-membered
heterocyclylene group, a Ce.14 arylene group, or a 5 to 10-membered heteroarylene group
(the Cs.11 cycloalkylene group, the Cs.11 cycloalkenylene group, the 3 to 11-membered
heterocyclylene group, the Ce.14 arylene group, and the 5 to 10-membered heteroarylene
group are unsubstituted or optionally substituted with one or more substituents identically
or differently selected from the substituent group V°, and a single methylene group of the
Cs.11 cycloalkylene group and the Cs.1y cycloalkenylene group is optionally replaced by a
1,1-C3.7 cycloalkylene group), the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

[0141] 42) The compound according to 41), wherein
each of L! and L? is independently NR?** (where R?* is a hydrogen atom or a methyl
group), O, or a Ci.6 alkylene group (the Ci.¢ alkylene group is unsubstituted or substituted
with one or more substituents identically or differently selected from the substituent
group V4, and a single methylene group of the Ci.¢ alkylene group is optionally replaced
by O, S, SOz, C=0, C=S, or NR** (where R** has the same definition as R?*)), and
B is a Cs.11 cycloalkylene group, a Cs.11 cycloalkenylene group, or a 3 to 11-membered
heterocyclylene group (the Ci.11 cycloalkylene group, the Cs.11 cycloalkenylene group,
and the 3 to 11-membered heterocyclylene group are unsubstituted or optionally
substituted with one or more substituents identically or differently selected from the
substituent group V*, and a single methylene group of the Cs.i1 cycloalkylene group and
the Cs.11 cycloalkenylene group is optionally replaced by a 1,1-Cs.7 cycloalkylene group),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0142] 43) The compound according to 41), wherein B has the structure of
Formula (IV), m is 0 to 3, R? is a substituent selected from the substituent group V>, and
R® may be the same as or different from each other when m is 2 or 3, the tautomer of the

compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.
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(R)m,
b D—{ (IV)

X

(1V)

[0143]  44) The compound according to 43), wherein m is 0 or 1, the tautomer of
the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof.

[0144]  45) The compound according to any one of 1) to 24), wherein
L! is NR** (where R?* is a hydrogen atom, a C1 alkyl group (the C-¢ alkyl group is
unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V7)), S, SO, or SO,
L2 is NR%® (where R? has the same definition as R¥), O, S, SO, or SO», and
B is a Cy alkylene group, a Cs.¢ alkenylene group, or a Cy.¢ alkynylene group (the Ci¢
alkylene group, the Cy.¢ alkenylene group, and the Cz.¢ alkynylene group are
unsubstituted or optionally substituted with one or more substituents identically or
differently selected from the substituent group V>), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0145] 46) The compound according to 45), wherein
L! is NR?* (where R% is a hydrogen atom or a methyl group),
L2 is NR** (where R™ has the same definition as R?) or O, and
B is a Ci6 alkylene group (the Ci.¢ alkylene group is unsubstituted or optionally
substituted with one or more substituents identically or differently selected from the
substituent group V*), the tautomer of the compound, the pharmaceutically acceptable
salt thereof, or the solvate therecof.

[0146] 47) The compound according to 46), wherein B is an ethylene group, the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0147] 48) A compound of Formula (I):

0
3
N/U\N’L‘D

PN

A. . B.
LTTL2TNT TR

) (1)
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wherein

R! is a hydrogen atom, L! and L? are single bonds, L? is a methylene group, and A, B, and
D are a combination listed in Table 1 below,

a tautomer of the compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof.

The symbols in Table 1 are the substituents below.

o
N

[0148]
N>\

B‘a{@)\

-N D4= S

=~
f<j¢¢\ CF

CFs
Dg= /N AN-N D”_ACL D12-A©\
| s\)—ca, D10= O—Q OCF
A . s CF
D13= E% D14= | o15 [ i Dw:A@/
- cl
[0149]

(Table 1)
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49) The compound according to Formula (I), wherein

[0150]
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R! is a hydrogen atom, L' and L? are single bonds, L* is a methylene group, and
A, B, and D are a combination listed in Table 1 (where A1l to A3, B1 to B3, and D1 to
D16 in Table are the substituents below, in 49)), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.

.f< S CFs
D13= E D14= D15=%Cl D16=A©/

[0151] 50) The compound according to Formula (I), wherein
R! is a hydrogen atom, L' and L? are single bonds, L.* is a methylene group, and
A, B, and D are a combination listed in Table 1 (where A1 to A3, B1 to B3, and D1 to
D16 in Table are the substituents below, in 50)), the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0152]




A1=N(F::©)\ A2= Cl/é)\ A3=02N/©)\
B1=\/O/\ Bz:\(@/\ B3=\(©>\

[0153] 51) The compound according to Formula (I), wherein
R! is a hydrogen atom, L! and L? are single bonds, L? is a methylene group, and
A, B, and D are a combination listed in Table 1 (where Al to A3, Bl to B3, and D1 to
D16 in Table are the substituents below, in 51)), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.




pg= | |
Ao D10= N o&@\
| - CFs /h
pis= (_J Du= | NP CHeCF
NO,
[0154]

£ 5 A_s
D3= [ »cr, D47 | ) —CFs
A| N / o
= D8 =
D7 N o-CFs NP o-CHeCFs
A_s
D11 = UOCFzH pi2=" NN ey

52) The compound according to Formula (I), wherein

R! is a hydrogen atom, L' and L? are single bonds, L? is a methylene group, and

A, B, and D are a combination listed in Table 1 (where Al to A3, Bl to B3, and D1 to

D16 in Table are the substituents below, in 52)), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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o1 cl 02= s, 85 | o Da= [ g0
&ro
e, 2 o CH2CFs
cl

Tou- L ‘E”‘\ e
D13 = pta= | o15=" [ ] = 1
N ~orCHaCFs N” “CF, F
NO,

[0155] 53) The compound according to Formula (I), wherein
R!is a hydrogen atom, L! and L? are single bonds, L? is a methylene group, and

A, B, and D are a combination listed in Table 2 below, the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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54) The compound according to Formula (I), wherein

[0156]

R! is a hydrogen atom, L! and L2 are single bonds, L? is a methylene group, and

A, B, and D are a combination listed in Table 2 (where A1l to A6, B1 to B6, and D1 to D8

3

in Table are the substituents below, in 54), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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[0157] 55) The compound according to Formula (I), wherein
R! is a hydrogen atom, L! and L? are single bonds, L? is a methylene group, and
A, B, and D are a combination listed in Table 2 (where A1 to A6, B1 to B6, and D1 to D8
in Table are the substituents below, in 55), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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[0158] 56) The compound including the combinations according to 48) to 55),
wherein L! is SO, the tautomer of the compound, the pharmaceutically acceptable salt
thereof, or the solvate thereof.

5 [0159] 57) The compound including the combinations according to 48) to 55),
wherein L! is CO, the tautomer of the compound, the pharmaceutically acceptable salt
thereof, or the solvate thereof.

[0160] 58) The compound according to Formula (I), wherein
R! is a hydrogen atom, L! and L? are single bonds, L3 is a methylene group, and

10 A, B, and D are a combination listed in Table 1 (where A1 to A3, B1 to B3, and D1 to
D16 in Table are the substituents below, in 58)), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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[0161] 59) The compound including the combination according to 58), wherein
L' is NH, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or
the solvate thereof.

[0162] 60) The compound including the combination according to 58), wherein
L! is O, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or
the solvate thereof.

[0163] 61) The compound according to Formula (I), wherein
R! is a hydrogen atom, L' and L? are single bonds, L? is a methylene group, and
A, B, and D are a combination listed in Table 1 (where Al to A3, Bl to B3, and D1 to
D16 in Table are the substituents below, in 61)), the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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62) The compound including the combination according to 61), wherein L2 is NH,

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

[0164] 63) The compound including the combination according to 61), wherein
L2 is O, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or
the solvate thereof.

64) The compound including the combination according to 61), wherein L? is
NHCHo>, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or
the solvate thereof.

[0165] 65) The compound including the combination according to any one of 48)
to 64), wherein R! is a methoxy group, the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

[0166] 66) The compound including the combination according to any one of 48)
to 64), wherein R! is a n-butoxy group the tautomer of the compound, the

pharmaceutically acceptable salt thereof, or the solvate thereof.
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[0167] 67) The compound including the combination according to any one of 48)

to 64), wherein R! is a trifluoromethoxy group, the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

68) The compound including the combination according to any one of 48) to 64),
wherein R! is a trifluoromethyl group, the tautomer of the compound, the
pharmaceutically acceptable salt thereof, or the solvate thereof.

69) The compound including the combination according to any one of 48) to 64),
wherein R! is a methyl group, the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

[0168] 70) The compound including the combination according to 48) to 69),
wherein L? is 1,2-ethylene, the tautomer of the compound, the pharmaceutically
acceptable salt thereof, or the solvate thereof.

71)

A T-type calcium channel inhibitor comprising the compound, as described in any
one of 1) to 70), the tautomer of the compound, the pharmaceutically acceptable salt
thereof, or the solvate thereof, as an active component.

72)

A preventive agent, a therapeutic agent, and/or an improving agent for a disease
treatable by a T-type calcium channel inhibitory action comprising the T-type calcium
channel inhibitor as described in 71) as an active component.

73)

A therapeutic agent for neuropathic pain comprising the T-type calcium channel
inhibitor as described in 71) as an active component.

74)

A medicine comprising the compound, as described in any one of 1) to 70), the
tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof, as an active component.

[0169] The present invention also includes compounds obtained through, for

example, tautomerization or geometrical isomerization of the compound of Formula (I) of
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the present invention regardless of endocyclic or exocyclic isomerization, mixtures of
them, and mixtures of respective isomers. If the compound has an asymmetric center or
an asymmetric center is generated by isomerization, the present invention includes
respective optical isomers and mixtures of optical isomers at any ratio. If having two or
more asymmetric centers, the compound includes diastereomers due to optical isomerism
of the respective asymmetric centers. The compound of the present invention includes
mixtures containing all isomers at any ratio. For example, diastereomers can be
separated by a method well-known to a person skilled in the art, such as fractional
crystallization and column chromatography, and an optically active compound can be
produced by an organic chemical technique well-known for the purpose.

[0170] The compound of Formula (I) of the present invention or pharmaceutically
acceptable salts thereof can be present in any crystal form depending on production
conditions and can be present as any hydrate. These crystal forms, hydrates, and
mixtures of them are also included in the scope of the present invention. The compound
may be present as a solvate containing an organic solvent such as acetone, ethanol,
1-propanol, and 2-propanol, and such solvates are also included in the scope of the
present invention.

[0171] The present invention includes pharmaceutically acceptable salts of
Formula (I) of the present invention.

The compound of Formula (I) of the present invention can be converted into a
pharmaceutically acceptable salt, as necessary, or a free form of the compound can be
converted from such a salt. Examples of the pharmaceutically acceptable salt of the
present invention include
alkali metal salts (such as lithium, sodium, and potassium salts),
alkaline earth metal salts (such as magnesium and calcium salts),
ammonium salts,
organic base salts,
amino acid salts,

inorganic acid salts (such as hydrochlorates, hydrobromides, phosphates, and sulfates),
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and
organic acid salts (such as acctates, citrates, maleates, fumarates, tartarates,
benzenesulfonates, methancsulfonates, and p-toluenesulfonates).

[0172]  The present invention also includes prodrugs of the compound of Formula
(I) of the present invention.

Prodrugs are derivatives that are derived from a pharmaceutical compound and have
a chemically or metabolically degradable group and are compounds that are degraded by
solvolysis or under physiological conditions in vivo into a pharmacologically active,
pharmaceutical compound. Methods for selecting and producing an appropriate prodrug
derivative are described in Design of Prodrugs (Elsevier, Amsterdam 1985), for example.
For the present invention, if having a hydroxy group, the compound is reacted with an
appropriate acyl halide, an appropriate acid anhydride, or an appropriate halogenated
alkyloxycarbonyl compound to produce an acyloxy derivative as a prodrug, for example.
Particularly preferred structures for the prodrug are exemplified by -O-COC,Hs,
-O-CO(t-Bu), -O-COC;y5H31, -O-CO(m-CO2Na-Ph),
-0-COCH2CH2C02Na-OCOCH(NH2)CH3, -O-COCH2N(CH3)2, and -O-CH20C(=O)CHj.
If the compound included in the present invention has an amino group, the compound
having an amino group is reacted with an appropriate acid halide, an appropriate mixed
acid anhydride, or an appropriate halogenated alkyloxycarbonyl compound to produce a
prodrug, for example. Particularly preferred structures for the prodrug are exemplified
by -N-CO(CH32)200CH3, -N-COCH(NH2)CH3, and -N-CH>OC(= O)CHs.

[0173] The preventive agent, the therapeutic agent, and/or the improving agent
that are used for a disease treatable by a T-type calcium channel inhibitory action and
comprise the T-type calcium channel inhibitor of the present invention as an active
component can be typically administered in oral administration forms such as tablets,
capsules, powdered drugs, granules, pills, and syrups, rectal administration forms,
transdermal systems, or injection forms. The agent can be administered as a single
therapcutic agent or as a mixture with other therapeutic agents. Such an agent can be

singly administered but is typically administered in the form of a pharmaceutical
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composition. Such a formulation can be produced by adding pharmacologically,
pharmaceutically acceptable additives in usual ways. In other words, the oral
formulations may contain common additives such as diluents, lubricants, bonding agents,
disintegrants, wetting agents, plasticizers, and coating agents. Liquid formulations for
oral administration may be aqueous suspensions, oily suspensions, solutions, emulsions,
syrups, elixirs, or other forms, or may be produced as dry syrups, to which water or
another appropriate solvent is added before use. The liquid formulations may contain
common additives such as suspending agents, flavors, diluents, and emulsifiers. For
rectal administration, the agent can be administered as suppositories. The suppositories
can contain appropriate substances such as cacao butter, laurin butter, macrogol,
glycerogelatin, Witepsol, sodium stearate, and mixtures of them as a base and, as
necessary, emulsifiers, suspending agents, preservatives, and other additives. For the
injections, pharmaceutical components such as distilled water for injection, physiological
saline, 5% glucose solution, propylene glycol, other solvents or solubilizing agents, pH
regulators, tonicity agents, and stabilizing agents may be used to form aqueous dosage
forms or use-time dissolution type dosage forms.

[0174] The pharmaceutical composition of the present invention comprises the
compound (or a pharmaceutically acceptable salt of the compound) of the present
invention as an active component, pharmaceutically acceptable carriers, and, if needed,
one or a plurality of additional therapeutic agents or adjuvants. Examples of such an
additional therapeutic agent include i) cannabinoid receptor agonists or antagonists, ii)
narcotic analgesics (opioid analgesics), iii) serotonin (5-HT) receptor agonists or
antagonists, iv) sodium channel blockers, v) NMDA receptor agonists or antagonists, vi)
COX-2 selective inhibitors, vii) NK1 antagonists, viii) non-steroidal anti-inflammatory
drugs ("NSAIDs"), ix) selective serotonin reuptake inhibitors ("SSRIs") and/or selective
serotonin and norepinephrine reuptake inhibitors ("SSNRIs"), x) tricyclic antidepressants,
xi) GABA receptor agonists, xii) lithium, xiii) valproates, xiv) Neurontin (gabapentin),
xv) pregabalin, xvi) adrenergic receptor agonists or antagonists, xvii) neurotropin, xviii)

capsaicin (TRPV1) receptor agonists or antagonists, xix) CGRP receptor antagonists, xx)
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steroids, xxi) bisphosphonates, and xxii) histamine receptor antagonists. The
composition contains compositions suitable for oral, rectal, local, and parenteral
(including subcutaneous, intramuscular, and intravenous) administrations. An optimum
route for any administration is determined depending on a specific host and specific
conditions and seriousness of the host to which the active component is to be
administered. The pharmaceutical composition can be favorably administered in a
single unit dosage form and can be prepared by any method well-known in the field of
pharmaceutics.

[0175] To administer the medicinal agent of the present invention to a human, the
dose is determined depending on the age and conditions of a patient. The dose for
adults is typically about 0.1 to 1,000 mg/human/day through oral or rectal administration
and about 0.05 mg to 500 mg/human/day through injection. These numerical values are
merely illustrative values, and the dose should be determined depending on the
conditions of a patient.

[0176] The compound or the pharmaceutical composition of the present invention
are intended to be used for all diseases to which T-type calcium channels relate to.

The primary target disease is pain.

The target disease is specifically chronic pain and

more specifically neuropathic pain.

[0177] In more detail, the pain is classified into chronic pains and acute pains
including neuropathic pain, inflammatory pain, cancer pain, and visceral pain, of which
primary diseases are exemplified by diabetic neuropathy, traumatic neurological disorder,
nerve compression, strangulation, spinal cord injury, cerebral apoplexy, fibromyalgia
syndrome, carpal tunnel syndrome, osteoarthritis, rheumatoid arthritis and multiple
sclerosis, herpes zoster, herpes simplex, syphilis, nerve disorders induced by cancer
chemotherapy, HIV, and HIV treatment, chronic joint pain, postherpetic neuralgia,
neuroma pain, trigeminal neuralgia, phantom limb pain, postoperative pain, stump pain,
tooth pain, plexus neuropathy, glossopharyngeal neuralgia, laryngeal neuralgia, migraine,

carcinomatous neuropathy, polyneuropathy, causalgia, low back pain, complex regional
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pain syndrome (CRPS), and thalamic pain. Pains derived from other primary diseases
except the above are also included in the target disease of the present invention.

[0178] Examples of other diseases except the pain include diseases associated
with central nervous system (CNS) disorders, diseases associated with bladder function
disorders, cerebral apoplexy, itching, atopic dermatitis, hypertension, ischemic heart
diseases, atrial fibrillation, age-related macular degeneration, cancer, diabetes mellitus,
chronic kidney disease, sterility, and sexual dysfunction. Examples of the diseases
associated with central nervous system (CNS) disorders include epilepsy, essential tremor,
schizophrenia, Parkinson's disease, manic-depressive illness, bipolar disorder, depression,
anxiety, dementia, drug dependence, Huntington's disease, and sleep disturbance.
Examples of the diseases associated with bladder function disorders include overactive
bladder.

[0179] The compound is also clinically used for the treatment of epilepsy and
partial and generalized tonic seizure. The compound is also useful for neuroprotection
under ischemic conditions caused by cerebral apoplexy or neurotrauma and is useful for
the treatment of multiple sclerosis. The compound is useful for the treatment of
tachyarrhythmia. The compound is useful for the treatment of depression, more
specifically, depressive disorders, for example, sudden or recurrent major depressive
disorder, and mood disorders such as dysthymic disorder and bipolar disorders, for
example, bipolar I disorder, bipolar 1l disorder, and cyclothymic disorder; and
neuropsychiatric disorders including panic disorder with or without agoraphobia,
agoraphobia with no panic disorder history, specific phobias, for example, phobia specific
to animals and anthropophobia, obsessive-compulsive disorder, stress disorders such as
posttraumatic stress disorder and acute stress disorder, and anxiety disorders such as
generalized anxiety disorder.

[0180] In addition to primates including human beings, various other mammals
can be treated by the method of the present invention. Examples of the treatable
mammals include, but are not limited to, rodents (for example, mice), cattle, sheep, goats,

horses, dogs, and cats. The method can be performed on other species such as birds (for



10

15

20

25

80

example, chickens).

(0181] When specifically used for the treatment of depression or anxiety, the
compound of the present invention can be used in combination with other antidepressants
or antianxiety drugs such as norepinephrine reuptake inhibitors, selective serotonin
reuptake inhibitors (SSRIs), monoamine oxidase inhibitors (MAOIs), reversible
inhibitors of monoamine oxidase (RIMAs), serotonin and noradrenaline reuptake
inhibitors (SNRIs), a-adrenergic receptor antagonists, atypical antidepressants,
benzodiazepines, 5-HT1A agonists or antagonists, specifically, S-HT1A partial agonists,
neurokinin-1 receptor antagonists, corticotropin-releasing factor (CRF) antagonists, and
pharmaceutically acceptable salts of them.

[0182] In addition, the compound of the present invention can be administcred in
order to prevent the conditions and the disorders described above and to prevent other
conditions and disorders to which calcium channel activity relates, in a dose level
etfective in the prevention.

[0183] Creams, ointments, jellies, solutions, or suspensions containing the
compound can be locally used. Mouthwashes and gargles are included within the local
applications for the present invention.

[0184] The compound of the present invention can be synthesized by the methods
shown below, but the production methods below are typical examples of the production
method and are not intended to limit the production method.

[0185] In atypical method for producing the compound of the present invention,
for smooth reactions, a reaction in the presence of an acid or a base may efficiently
proceed, and a reaction under microwave irradiation may efficiently proceed.

Among the typical production methods shown below, in schemes (1) to (3), (6) to
(8), (11) to (15), and (18) to (20), a reaction particularly in the presence of a basc such as
potassium carbonate and triethylamine may be efficient for a smooth reaction.

Among the typical production methods shown below, in schemes (4), (10), (15), and
(16), a reaction particularly in the presence of a base such as sodium hydroxide,

potassium hydroxide, potassium tert-butoxide, sodium tert-butoxide, cesium carbonate,
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potassium carbonate, and triethylamine may be efficient for a smooth reaction.

Among the typical production methods shown below, in schemes (5) and (12), a
reaction particularly with a Bronsted acid catalyst such as acetic acid, trifluoroacetic acid,
hydrochloric acid, sulfuric acid, and p-toluenesulfonic acid or with a Lewis acid such as
titanium tetrachloride, a trifluoroborane-diethyl ether complex, and scandium triflate may
be efficient for a smooth reaction.

[0186] In the typical production methods shown below, each of reagents and raw
material compounds can be appropriately used in an equimolar amount or an excess
molar amount relative to one compound of raw material compounds.

[0187] In the typical production methods of the compound of the present
invention shown below, general formulae of intermediates and a final product are shown
in each step, but the general formulae of these intermediates and final product also
generally includes derivatives protected with protective groups. A derivative protected
with a protective group means a compound that can yield a target compound by
hydrolysis, reduction, oxidation, dehydration, halogenation, alkylation, or a similar
reaction, as necessary, and includes a compound protected with a protective group that is
acceptable for organic synthetic chemistry, for example.

Protection and deprotection can be carried out with well-known protective groups
through protection and deprotection reactions (see Protective Groups in Organic
Synthesis, Fourth edition, by T.W. Greene, John Wiley & Sons Inc, 2006, for example).

Hydrolysis, reduction, oxidation, dehydration, and halogenation can be carried out
by well-known transformation methods of functional groups (see Comprehensive Organic
Transformations, Second Edition, by R.C. Larock, Wiley-VCH, 1999, for example).

[0188] (Symbol in typical production method)

In the typical production methods shown below, symbols in the drawings are as
follows unless otherwise noted:

In formulae, R!, L!, 1.2, L* A, B, and D are the same as in General Formula (I).

Rk is a leaving group such as halogen atoms, a methanesulfonyloxy group, and a

p-toluenesulfonyloxy group.
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X is a halogen atom.
RPR is a hydrogen atom or a protective group such as a Boc group and a Z group.
[0189] Ofthe compounds of Formula (I), compound (1)-3 can be produced by the

production method of scheme (1) below, for example.

O O
3
N|/U\NH + iy — NI/U\N/L\D (1)
s B\LZJ\N/)\R1 g B\LZJ\N/)\R1
(1)1 L2 (1)-3

The compound (1)-3 can be synthesized using compound (1)-1 and compound (1)-2 in an
appropriate solvent or without solvent at from 0°C to a heat-reflux temperature.

[0190] Of the compounds of Formula (I), compound (2)-3 can be produced by the
production method of scheme (2) below, for example. (In the scheme, D is a 3 to
11-membered non-aromatic heterocycle containing NH or a 5 to 10-membered aromatic

heterocycle containing NH)

0 )OL ;
" N N"SD -
D —_— -
A\L1 B\Lle\N/)\R1 + A‘L1 B\LZIJ\N/I\R1
2)-1 Q)-2 2)-3

The compound (2)-3 can be synthesized using compound (2)-1 and compound (2)-2 in an
appropriate solvent or without solvent at from 0°C to a heat-reflux temperature.

[0191] Of the compounds of Formula (I), compound (3)-3 can be produced by the
production method of scheme (3) below, for example. (In the scheme, L! is a single
bond, S, NR?, or O, and B is a 3 to 11-membered heterocyclylene group containing NH or

a 5 to 10-membered heteroarylene group containing NH when L! is a single bond)

i hi§
- AL
N|/U\N/L\D Y N“OND -

(3)-1 (3)-2 (3)-3

The compound (3)-3 can be synthesized using compound (3)-1 and an equal amount or
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excess amount of halogenated derivative (3)-2 in the presence of copper powder or a
copper salt in an appropriate solvent or without solvent at from 0°C to a heat-reflux
temperature.

[0192] Of the compounds of Formula (I}, compound (4)-3 can be produced by the
production method of scheme (4) below, for example. (In the scheme, L! is a single
bond, S, NR?, or O, and B is a 3 to 11-membered heterocyclylene group containing NH or

a 5 to 10-membered heteroarylene group containing NH when L' is a single bond)

0 0
NoNED NN
Ui B\LZJ\N/)\R1 * A\X o Aspi B\LZJLN"J’“ R 4
-1 (4)-2 (4)-3

The compound (4)-3 can be synthesized using compound (4)-1 and compound (4)-2
in the presence of a palladium catalyst such as tetrakis(triphenylphosphine)palladium(0),
bis(triphenylphosphine)palladium(II) dichloride, and bis(acetonitrile)palladium(II)
dichloride in an appropriate solvent or without solvent at from 0°C to a heat-reflux
temperature. Alternatively, the reaction can be carried out under reaction conditions
used for Buchwald-Hartwig reaction (see Advanced Synthesis & Catalysis, 2000, 346, pp.
1599-1626, for example). Although the conditions are not limited,
tris(dibenzylideneacetone)dipalladium(0), tetrakis(triphenylphosphine)palladium(0),
palladium(Il) acetate, or a similar catalyst may be appropriately combined with
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (Xantphos),
2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (SPhos), or
2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl(XPhos), for example.

[0193] Of the compounds of Formula (I), compound (5)-2 can be produced by the
production method of scheme (5) below, for example. (In the scheme, A is a Ca.}
cycloalkyl group, a Cs.11 cycloalkenyl group, a 3 to 11-membered heterocyclyl group, a
Ci.6 alkyl group, a Ci.¢ haloalkyl group, a Cs.11 cycloalkyl group, a C,.6 alkenyl group, or
a Ca- haloalkenyl group, L' is a single bond or NR?, and B is a 3 to 11-membered

heterocyclylene group containing NH or a 5 to 10-membered heteroarylene group
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containing NH when L! is a single bond)

0 0]
J\ JL3 N)J\N/L:iD
NI N™'D ketoneor a g AL (5)
STL-NPE NN aldehyde L1 B 2 SR

(3)-1 (3)-2

The compound (5)-2 can be synthesized using compound (5)-1 and a ketone or an

aldehyde in the presence of a reducing agent such as sodium borohydride and
5 triacetoxyborohydride in an appropriate solvent or without solvent at from 0°C to a
heat-reflux temperature.

[0194] Of the compounds of Formula (I), compound (6)-3 can be produced by the
production method of scheme (6) below, for example. (In the scheme, L? is a single
bond, S, NR?, or O, B is a 3 to 11-membered heterocyclylene group containing NH or a 5

10  to 10-membered heteroarylene group containing NH when L? is a single bond, and R* is
a Ci¢ alkyl group (the Ci.¢ alkyl group is unsubstituted or substituted with one or more

substituents identically or differently selected from the substituent group V) or a dodecyl

group)
0]
N + A B ,H —
RL/“\N/)\R‘ il
(©6)-1 (6)-2
0 o)
3
jjl\JJ\/NL,L\D b A B b - Nl/U\N’Ls\D -
RAs” N7 R! s 8 B\LZJ\N/)\R1
(6)-4 (6)-2 (6)-3
@)
N|)J\N’L§D + AL 1B oH o
RAS(O)n)\ N/)\R1
n=1or2 (6)-5 (6)-2
15 The compound (6)-3 can be synthesized using compound (6)-1, (6)-4, or (6)-5 and

compound (6)-2 in an appropriate solvent or without solvent at from 0°C to a heat-reflux
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temperature.

[0195] Of the compounds of Formula (I), compound (7)-3 can be produced by the
production method of scheme (7) below, for example. (In the scheme, Bisa 3 to
11-membered heterocyclylene group containing NH or a 5 to 10-membered heteroarylene

group containing NH)

0 0
NJ\N’LS\D NJ\N’L%D
+ A R 7
B\LZJI\N//I\R‘ L1 A B‘LZJ\N/)\R' 7
-2
(7)1 7 (7)-3

The compound (7)-3 can be synthesized using compound (7)-1 and compound (7)-2
in an appropriate solvent or without solvent at from 0°C to a heat-reflux temperature.

[0196] Of the compounds of Formula (I), compound (8)-3 can be produced by the
production method of scheme (8) below, for example. (In the scheme, R!is a Ci6

alkoxy group, and other symbols are the same as the respective definitions above)

Q 0

TLJ\/PJJ\\/L%D + Alkylhalide ——> NN (8)
A. ,B. »
TR b N 0 (8)-2 A‘UB‘LZ/LN)\R'

(8)-1 (8)-3

The compound (8)-3 can be synthesized from compound (8)-1 with alkyl halide
(8)-2 in an appropriate solvent or without solvent at from 0°C to a heat-reflux
temperature,

[0197] Raw material synthesis 1

Compound (9)-2 can be produced by the production method of scheme (9) below,

for example. (In the scheme, X is a halogen atom)

0O O
N)J\NH NJ\NH
A\L»]B\LZJ'\N/J\X A‘L1B\L2JI\N/) (9)
9)-1 (9)-2

The compound (9)-2 can be synthesized by catalytic hydrogenation of compound
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(9)-1 with palladium or a similar catalyst in an appropriate solvent or without solvent at
from 0°C to a heat-reflux temperature.

[0198] Raw material synthesis 2

Compound (10)-2 can be produced by the production method of scheme (10) below,

5 for example. (In the scheme, X is a halogen atom)

X
N)%N - - ’J\ILJ\NH (10)
A‘L‘IB\LZM\N/)\X A\L1B\L2 N//‘\X
(10)-2

(10)-1

The compound (10)-2 can be synthesized by hydrolysis of compound (10)-1 with a
base such as sodium hydroxide in an appropriate solvent or without solvent at from 0°C
to a heat-reflux temperature.

10 [0199] Raw material synthesis 3

Compound (11)-3 can be produced by the production method of scheme (11) below,
for example. (In the scheme, X is a halogen atom, L? is a single bond, NR?, O, S, SO, or
SO», and B is a 3 to 11-membered heterocyclylene group containing NH or a 5 to
10-membered heteroarylene group containing NH when L? is a single bond)

X 1
. NSN

+ L2 — | (11)
X H 2
xim//l‘x B A‘L1B\L2J\NJ\X

15 (11)-1 (11)-2 (11)-3
The compound (11)-3 can be synthesized from compound (11)-1 and compound
(11)-2 in an appropriate solvent or without solvent at from 0°C to a heat-reflux
temperature.
[0200] Raw material synthesis 4
20 Compound (12)-3 can be produced by the production method of scheme (12) below,

for example. (In the scheme, L* is CHy)
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O 0 0

3 3
TLJ\)NH L N'J\N’L\OH NlJLN/L\RL
A\L1B\L2 N/ AL,]B\LZJ\N/) A\L»]B\LZJ\N/) (12)
(12)-1 (12)-2 (12)-3

Compound (12)-2 can be obtained by reaction of compound (12)-1 with
formaldehyde or paraformaldehyde in an appropriate solvent or without solvent at from
0°C to a heat-reflux temperature.

The compound (12)-3 can be synthesized by halogenation of the compound (12)-2
with thionyl chloride or a similar reagent or by sulfonyl esterification of the compound
(12)-2 with p-toluenesulfonyl chloride, methanesulfonyl chloride, or a similar reagent.

[0201] Raw material synthesis 5

Compound (13)-3 can be produced by the production method of scheme (13) below,

for example.

0 0
3 3

I ' S T
RPRB‘LZJ\N/)\R’ (13)-2 RPRB\LZJ\N/)\W
(13)-1 (13)-3

The compound (13)-3 can be obtained by reaction of compound (13)-1 and
compound (13)-2 in an appropriate solvent or without solvent at from 0°C to a heat-reflux
temperature.

When RPR is a protective group in the compound (13)-3, deprotection can yield a
compound of which RPR is a hydrogen atom.

[0202] Raw material synthesis 6

Compound (14)-4 can be produced by the production method of scheme (14) below,

for example.

0 0 0
J\ L3 J\ A2 NJ\N/La\
L e e —
HO” N” R (14)2 Ho” “N”R! c” N" R
(14)-1 14)-3 (14)-4

(14)
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Compound (14)-3 can be synthesized by reaction of compound (14)-1 and

compound (14)-2 in an appropriate solvent or without solvent at from 0°C to a heat-reflux
temperature.

The compound (14)-4 can be synthesized by reaction of the compound (14)-3 with
an equal amount or excess amount of phosphorus oxychloride in an appropriate solvent
or without solvent at from 0°C to a heat-reflux temperature.

[0203] Raw material synthesis 7

Compound (15)-4 can be produced by the production method of scheme (15) below,

for example.

X JOJ\ 0
: 3
NS T, e — NHLN/L\D (15)
| - ;
A‘UB‘LELN/’L‘X Bagifhg 3 ﬁ’&‘o ¥ A‘L1B‘|_2J\H/go

The compound (15)-4 can be obtained by hydrolysis of compound (15)-1 and
subsequent reaction with compound (15)-3.

Compound (15)-2 can be synthesized by hydrolysis of the compound (15)-1 with a
base such as sodium hydroxide and potassium hydroxide in an appropriate solvent or
without solvent at from 0°C to a heat-reflux temperature.

The compound (15)-4 can be synthesized by reaction of the compound (15)-2 and
the compound (15)-3 in an appropriate solvent or without solvent at from 0°C to a
heat-reflux temperature.

[0204] Raw material synthesis 8

Compound (16)-3 can be produced by the production method of scheme (16) below,

for example.

RPR
L L2 (16)

(16)-1 (16)-2 (16)-3

Ay FH B ERR  —— ApaB
The compound (16)-3 can be obtained by reaction of compound (16)-1 and
compound (16)-2 in the presence of a palladium catalyst such as

tetrakis(triphenylphosphine)palladium(0), bis(triphenylphosphine)palladium(II)
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dichloride, and bis(acetonitrile)palladium(II) dichloride in an appropriate solvent or
without solvent at from 0°C to a heat-reflux temperature. Alternatively, the reaction can
be carried out under reaction conditions used for Buchwald-Hartwig reaction (see
Advanced Synthesis & Catalysis, 2000, 346, pp. 1599-1626, for example). Although
the conditions are not limited, tris(dibenzylideneacetone)dipalladium(0),
tetrakis(triphenylphosphine)palladium(0), palladium(II) acetate, or a similar catalyst may
be appropriately combined with 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene
(Xantphos), 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (SPhos), or
2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl(XPhos), for example.
When RPR is a protective group in the compound (16)-3, deprotection can yield a
compound of which RPR is a hydrogen atom.

[0205] Raw material synthesis 9

Compound (17)-3 can be produced by the production method of scheme (17) below,
for example (in the scheme, A is a 3 to 11-membered non-aromatic heterocycle

containing NH or a 5 to 10-membered aromatic heterocycle containing NH).

+ PR A_B\Lz RPR ( 17 )
A Ho B2k
17)-1 (172 17)-3

The compound (17)-3 can be synthesized by reaction of compound (17)-1 and
compound (17)-2 using a Mitsunobu reagent and a phosphine reagent in an appropriate
solvent or without solvent at from -78°C to a heat-reflux temperature. Examples of the
Mitsunobu reagent include diethyl azodicarboxylate and diisopropyl azodicarboxylate,
and examples of the phosphine reagent include triphenylphosphine and tributylphosphine.

When RFR is a protective group in the compound (17)-3, deprotection can yield a
compound of which RPR is a hydrogen atom.

[0206] Raw material synthesis 10

Compound (18)-3 can be produced by the production method of scheme (18) below,

for example (in the scheme, L' is S, NR?, or O).
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+ R — A\L1 B\L2 RPR  (18)
Ay ANPLNPL
(18)-3
(18)-1 (18)-2

The compound (18)-3 can be synthesized by reaction of compound (18)-1 and
compound (18)-2 with an equal amount or excess amount of a base such as sodium
hydride and lithium hydride in an appropriate solvent or without solvent at from 0°C to a
heat-reflux temperature.

When RPR is a protective group in the compound (18)-3, deprotection can yield a
compound of which R"® is a hydrogen atom.

[0207] Raw material synthesis 11

Compound (19)-3 can be produced by the production method of scheme (19) below,

for example (in the scheme, L! is S, NR?, or O).

wer (19)

— A_,B

.B<
A\L1 H x- o~ 2

(19)-1 (19)-2 (19)-3

The compound (19)-3 can be obtained by reaction of compound (19)-1 and
compound (19)-2.

The compound (19)-3 can be synthesized by reaction of the compound (19)-1 and
the compound (19)-2 in an appropriate solvent or without solvent at from 0°C to a
heat-reflux temperature.

When RFR is a protective group in the compound (19)-3, deprotection can yield a
compound of which R™® is a hydrogen atom.

[0208] Raw material synthesis 12

Compound (20)-3 can be produced by the production method of scheme (20) below,

for example (in the scheme, E is a Cj.¢ alkoxycarbonyl group or a carboxy group).

3
E} /L3\ RL’L\

—_—

(20)-1 (20)-2 (20)-3

Compound (20)-2 can be synthesized from compound (20)-1 with an equal amount



10

15

20

|

or excess amount of a reducing agent such as a borane-THF complex, sodium
borohydride, and lithium aluminum hydride in an appropriate solvent or without solvent
at from 0°C to a heat-reflux temperature.

The compound (20)-3 can be synthesized from the compound (20)-2 with an equal
amount or excess amount of a chlorinating agent such as thionyl chloride in an
appropriate solvent or without solvent at from 0°C to a heat-reflux temperature or
synthesized from the compound (20)-2 with a sulfonyl chloride such as p-toluenesulfonyl
chloride and methanesulfonyl chloride in an appropriate solvent or without solvent at
from 0°C to a heat-reflux temperature.

[0209] Raw material synthesis 13

Compounds (21)-8 and (21)-9 can be produced by the production method of scheme
(21) below, for example. (In the scheme, R is a Cj alkyl group (the Ci.6 alkyl group is
unsubstituted or substituted with one or more substituents identically or differently

selected from the substituent group V®) or a dodecyl group).

0
NH )J\ A 3
N7 N L
M e N 4 HNTTD —
| s T 02
RAS NH2 RAS)\NH}/
(21)-1 (21)-2 (21)-3 (21)
@) A
o) R'—¢-ORA 0 0
NN i NN D NN
| H Q2n-5s — - I — l
RAS)\NHQ " RAS)\N/)\R1 S(O)nR“J\N//kR1
o 0 n=1or 2
(21)-4 R1-{ R4 © (21)-8 @n-9
cl o<

R1
@216  (21)7

Compound (21)-2 can be synthesized by reaction of compound (21)-1 with
1,1'-carbonyldiimidazole in an appropriate solvent or without solvent at from 0°C to a
heat-reflux temperature.

Compound (21)-4 can be synthesized by reaction of the compounds (21)-2 and

(21)-3 in an appropriate solvent or without solvent at from 0°C to a heat-reflux
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temperature.

The compound (21)-8 can be synthesized by reaction ot the compound (21)-4 with
an orthoester as shown by the compound (21)-5 in an appropriate solvent or without
solvent at from 0°C to a heat-reflux temperature or by reaction of the compound (21)-4
with an acid chloride or an acid anhydride shown by the compound (21)-6 or (21)-7 in an
appropriate solvent or without solvent using a dehydrating reagent such as phosphorus
oxychloride, as necessary, at from 0°C to a heat-reflux temperature.

The compound (21)-9 can be synthesized by reaction of the compound (21)-8 with
an oxidizing agent such as m-chloroperbenzoic acid, sodium periodate, and oxone in an
appropriate solvent or without solvent at from 0°C to a hear-reflux temperature.

[0210]  The production method is not limited to the above, and the compound of
Formula (1) can be synthesized by a common method for synthesizing a triazine
compound. The common method for synthesizing a triazine compound is described in
the following document: Hcterocyclic Compounds, New Edition, Applications
(Kodansha Ltd., 2004) pp. 167 to 195.

[0211]  Synthesis method:

The compound of the present invention can be prepared in accordance with the
scheme provided below and the procedures provided in Examples. The substituents are
the same as the above unlcss otherwise defined or obvious to a person skilled in the art.

[0212] Novel compounds of the prescnt invention can be easily synthesized
through techniques known to a person skilled in the art, for example, described in
Advanced Organic Chemistry, March, the fifth edition, John Wiley and Sons, New York,
NY, 2001; Advanced Organic Chemistry, Carey and Sundberg, Vols. A and B, the third
edition, Plenum Press, Inc., New York, NY, 1990; Protective groups in Organic Synthesis,
Green and Wuts, the second edition, John Wiley and Sons, New York, NY, 1991;
Comprehensive Organic Transformations, Larock, VCH Publishers, Inc., New York, NY,
1988; Handbook of Heterocyclic Chemistry, Katritzky and Pozharskii, the second edition,
Pcrgamon, New York, NY, 2000; and reference documents cited thercin.  Other

reference documents referred for the synthesis of novel compounds in the present
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invention include Buckwald et al., Tetrahedron, 2004, Vol. 60, pp. 7397-7403; Li et al.,

Tetrahedron Lett., 2004, Vol. 45, pp. 4257-4260; and Jean et al., J. Org. Chem., 2004, Vol.
09, pp. 8893-8902. Starting matcrials for the compound can be prepared by standard
synthetic conversions from chemical precursors that arc casily available from commercial
suppliers including Aldrich Chemical Co. (Milwaukee, WI); Sigma Chemical Co. (St.
Louis, MO); Lancaster Synthesis (Windham, N.H.); Ryan Scientific (Columbia, S.C.);
Maybridge (Cornwall, UK); Matrix Scientific (Columbia, S.C.); Arcos (Pittsburgh, PA);
and Trans World Chemicals (Rockville, MD).

[0213] The procedures for synthesizing compounds described in the present
specification can include one or a plurality of steps of protection and deprotection of
functional groups and purification (for example, recrystallization, distillation, column
chromatography, flash chromatography, medium-pressure column chromatography,
thin-layer chromatography (TLC), radial chromatography, and high-pressurc liquid
chromatography (HPLC)). A product can be characterized by various techniques
well-known in the chemical field, including proton and carbon-13 nuclear magnetic
resonance (1H and 13C NMR), infrared and ultraviolet spectroscopy (IR and UV), X-ray
crystallography, clementary analysis, and HPLC-mass analysis (HPLC-MS). The
procedures for the protection and deprotection of functional groups and the methods of
purification, structure identification, and quantitative determination arc well-known to a
person skilled in the chemical synthesis.

[0214] Solvents preferably used for the synthesis of the compound by the
reactions dissolve onc or all of reactants, at least partially, and do not disadvantageously
react with any of reactants or reaction products.  Specific examples of the preferred
solvent include aromatic hydrocarbons (for example, toluene and xylenc), halogenated
solvents (for example, methylene chloride, chloroform, carbon tetrachloride, and
chlorobenzene), ethers (for example, diethyl ether, diisopropyl ether, tert-butyl methyl
ether, diglyme, tetrahydrofuran, dioxane, and anisole), nitriles (for example, acetonitrile
and propionitrile), ketones (for example, 2-butanone, diethyl ketone, and tert-butyl

methyl ketone), alcohols (for example, methanol, ethanol, n-propanol, isopropanol,
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n-butanol, and t-butanol), N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO),

and water. Mixtures of two or more of the solvents may be used.

[0215] Examples of the base preferably used for the synthesis of the compound of
the present invention typically include
alkali metal hydrides and alkaline earth metal hydrides (for example, lithium hydride,
sodium hydride, potassium hydride, and calcium hydride),
alkali metal amides (for example, lithium diisopropylamide (LDA), lithium
hexamethyldisilazide (LHMDS), potassium hexamethyldisilazide (KHMDS), lithium
amide, sodium amide, and potassium amide), alkali metal carbonates and alkaline earth
metal carbonates (for example, lithium carbonate, sodium carbonate, cesium carbonate,
sodium hydrogen carbonate, and cesium hydrogen carbonate),
alkali metal alkoxides and alkalinc carth metal alkoxides (for example, sodium methoxide,
sodium ethoxide, potassium tert-butoxide, and magnesium ethoxide),
alkali metal alkyls (for example, methyllithium, n-butyllithium, sec-butyllithium,
t-butyllithium, and phenyllithium), alkyl magnesium halides, organic bases (for example,
trimethylamine, triethylamine, triisopropylamine, N,N-diisopropylethylamine, pipcridine,
N-methylpiperidine, morpholine, N-methylmorpholine, pyridine, collidine, lutidine, and
4-dimethylaminopyridine), and
bicyclic amines (for example, 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) and
1,4-diazabicyclo[2.2.2]octane (DABCO)).

[0216] Functional groups of the compounds shown in the schemes below can be
treated by a standard functional group conversion technique operable by a person skilled
in the art, yielding an intended compound according to the present invention, if
appropriatc.

[0217]  Other variations and modifications are obvious to a person skilled in the
art and are included in the scope and teaching of the present invention. The present
invention is not limited except the description in the claims below.

[0218]  The present invention will be described in detail with reference to

Reference Synthesis Examples, Synthesis Examples, Test Examples, and Formulation
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Examples below. The present invention, however, is not limiting to these Examples.

In Examples, NMR means a nuclear magnetic resonance spectrum, LC/MS means
liquid chromatography/mass spectrometry, (v/v) means (volume/volume), and expression
of Rf and expression of Ex in the drawings mean Reference Synthesis Example and
Synthesis Example, respectively.

Morphology means a shape.

When 'H-NMR data is described, the data is measured at 300 MHz and represents
chemical shifts 6 (unit: ppm) (split patterns and integral values) of signals determined by

using tetramethyl silane as an internal standard. "s" means a singlet, "d" means a
doublet, "t" means a triplet, "q" means a quartet, "quint" means a quintet, "sextet" means
a sextet, "septet" means a septet, "dd" means a double doublet, "ddd " means a double
double doublet, "m" means a multiplet, "br" means broad, "J" means a coupling constant,
CDCls means deuterated chloroform, and " DMSO-d6 " means deuterated dimethyl
sulfoxide.

As a micro-wave reactor, Initiator sixty manufactured by Biotage Gb Ltd was used.

In the purification by silica gel column chromatography, one of Hi-Flash column
manufactured by Yamazen Ltd., Silica gel 60 manufactured by Merck & Co., Inc., and
PSQ60B manufactured by Fuji Silysia Chemical Ltd. was used, unless otherwise stated.

In the purification by silica gel (amino-based) column chromatography, Hi-Flash
Amino Column manufactured by Yamazen Ltd. or DM 1020 manufactured by Fuji Silysia
Chemical Ltd. was used, unless otherwise stated.

In the purification by silica gel thin-layer chromatography, PLC Plate manufactured
by Merck & Co., Inc. was used, unless otherwise stated.

In the purification by amino-based thin-layer chromatography, PLCP5 Plates NH
manufactured by Fuji Silysia Chemical Ltd. was used, unless otherwise stated.

In the purification by preparative high-performance liquid chromatography, 6A
Preparative High-performance Liquid Chromatography System manufactured by

SHIMADZU CORPORATION was used, unless otherwise stated.

LC/MS was measured using an ESI (electrospray ionization) method under
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following conditions. "ESI+" means an ESI positive ion mode, "ESI-" means an ESI
negative ion mode, "LC/MS: cond" means analysis conditions of LC/MS, and "RT"
means a retention time.

[0219] LC/MS Conditions 1
Apparatus: Waters Micromass ZQ
Column: Waters SunFirc C18 (3.5 um, 4.6x20 mm)

Column temperature: 40°C

Solvents used

Solution A: 0.1% formic acid aqueous solution
Solution B: 0.1% formic acid - acctonitrile solution
Elution conditions used:

The measurement was started at a flow rate of 0.4 mL/min and a mixing ratio of the
solution A and the solution B of 90/10 (v/v), and then the mixing ratio of the solution A
and the solution B was linearly changed to 15/85 (v/v) for 3 minutes.

Thereafter, the mixing ratio of the solution A and the solution B was fixed at 15/85
(v/v) for 2 minutes, and then the mixing ratio of the solution A and the solution B and the
flow rate were linearly changed to 90/10 (v/v) and 0.5 mL/min, respectively, for 0.5
minutes. Thereafter these conditions were fixed for 2.5 minutes.

[0220] LC/MS Conditions 2
Apparatus: Thermo LTQ XL
Column: Waters AQUITY UPLC BEH C18 (1.7 pm, 2.1x50 mm)

Column temperature: 40°C

Solvents used

Solution A: 0.1% formic acid aqueous solution
Solution B: 0.1% formic acid - acetonitrile solution
Elution conditions used:

Conditions were fixed at a flow rate of 0.6 mL/min and a mixing ratio of the
solution A and the solution B of 90/10 (v/v) and the measurement was started, and then,

after 0.5 minutes, thc mixing ratio of the solution A and the solution B was lincarly
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changed to 10/90 (v/v) for 2.5 minutes.

Thereafter, the mixing ratio of the solution A and the solution B was fixed at 10/90
(v/v) for 0.7 minutes, and then the mixing ratio of the solution A and the solution B and
the flow rate were linearly changed to 90/10 (v/v) and 0.8 mL/min, respectively, for 0.1
minutes. Thereafter these conditions were fixed for 1.0 minute.

Thereafter, the mixing ratio of the solution A and the solution B and the flow rate
were linearly changed to 90/10 (v/v) and 0.6 mL/min, respectively, for 0.1 minutes.

[0221] LC/MS Conditions 3
Apparatus: Waters Aquity SQD
Column: Waters AQUITY UPLC BEH C18 (1.7 pm, 2.1x50 mm)

Column temperature: 40°C

Solvents used

Solution A: 0.1% formic acid aqueous solution
Solution B: 0.1% formic acid - acetonitrile solution
Elution conditions used:

Conditions were fixed at a flow rate of 0.6 mL/min and a mixing ratio of the
solution A and the solution B of 90/10 (v/v) and the measurement was started, and then,
after 0.5 minutes, the mixing ratio of the solution A and the solution B was linearly
changed to 10/90 (v/v) for 1.5 minutes.

Thereafter, the mixing ratio of the solution A and the solution B was fixed at 10/90
(v/v) for 0.3 minutes, and then the mixing ratio of the solution A and the solution B and
the flow rate were linearly changed to 90/10 (v/v) and 0.8 mL/min, respectively for 0.1
minutes. Thereafter these conditions were fixed for 1.0 minutes.

Thereafter, the mixing ratio of the solution A and the solution B and the flow rate
were linearly changed to 90/10 (v/v) and 0.6 mL/min, respectively, for 0.1 minutes.

[0222] Reference Synthesis Example 1

2.4-Dichloro-6-[ 4-(4-Nuorophenyl)piperazin-1-yl]- 1,3, S-(riazine

To a tetrahydrofuran solution (150 mL) of 1,3,5-trichlorotriazine (19.6 g, 107 mmol),
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sodium carbonate (24.5 g, 232 mmol) was added at 0°C and the resultant solution was
stirred at 0°C for 5 minutes. To the reaction solution, 1-(4-fluorophenyl) piperazine
dihydrochloride (15.8 g, 62.6 mmol) was added in two portions and the resultant mixture
was stirred at room temperature for 3 days. After completion of the reaction, water (20
mL) was added and the pH was adjusted to 7 with 1 M hydrochloric acid. The obtained
solid was collected by filtration, washed with water, and dried under reduced pressure to
obtain the title compound (20.8 g, quantitative).

[0223] Reference Synthesis Example 2

~

6-Chloro-4-[4-(4-luorophenyDpiperazin- | -yl -1,3 . 5-triazin-2( 1 H}-one

To a tetrahydrofuran solution (200 mL) of
2,4-dichloro-6-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazine (21.0 g, 63 mmol)
synthesized in Reference Synthesis Example 1, 1 M sodium hydroxide aqueous solution
(128 mL, 128 mmol) was added at room temperature and the resultant solution was
stirred for 1 day. To the reaction solution, 1 M sodium hydroxide aqueous solution (32
mL, 32 mmol) was added and the resultant mixture was stirred for 6 hours. To the
reaction solution, 1 M sodium hydroxide aqueous solution (19 mL, 19 mmol) was further
added and the resultant solution was stirred for 2 hours. After completion of the
reaction, pH of the reaction solution was adjusted to 4 by adding 1 M hydrochloric acid.
After removing impurities, the resultant mixture was concentrated under reduced pressure
to obtain a solid. The solid was collected by filtration, washed with water, and dried
under reduced pressure to obtain the title compound (15.2 g, yield 79%).

[0224]  Reference Synthesis Example 3

An acetic acid (15 mL) - water (35mL) mixed solution of
6-chloro-4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-one (1.00 g, 3.23
mmol) synthesized in Reference Synthesis Example 2 and palladium hydroxide-activated

carbon catalyst (100 mg) was stirred under hydrogen atmosphere at room temperature for
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3 days. After completion of the reaction, the reaction solution was filtered with Celite
and the filtered residue was washed with methanol, foltowed by concentrating the
obtained solution under reduced pressure. Toluene was added to the residue and the
mixture was azeotropically dehydrated four times. The obtained residue was dried
under reduced pressure to obtain the title compound (876 mg, yield 99%).

[0225] Reference Synthesis Example 4

{4-[4-(4-Fluorophenvl)piperazin-1-yl]-2-0x0-1,3,5-triazin-1(2H)-yl ymethyl

4-methylbenzenesulfonate

To an ethanol/water solution (2/1 (v/v)) of
4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-one (94 mg, 0.34 mmol)
synthesized in Reference Synthesis Example 3, a formaldehyde aqueous solution (42 mg,
0.51 mmol) was added and the resultant solution was stirred at 50°C for 5 hours. To the
reaction solution, a formaldehyde aqueous solution (83 mg, 1.02 mmol) was added and
the resultant mixture was stirred at 50°C for 3 hours. After completion of the reaction,
the reaction solution was concentrated under reduced pressure to obtain a crude product
of 4-[4-(4-fluorophenyl)piperazin-1-yl]-1-(hydroxymethyl)-1,3,5-triazin-2(1H)-one.
Subsequently, to a dichloromethane solution (2 mL) of
4-[4-(4-fluorophenyl)piperazin-1-yl]-1-(hydroxymethyl)-1,3,5-triazin-2(1H)-one,
triethylamine (57 mg, 0.41 mmol) and p-toluenesulfonic acid anhydride (123 mg, 0.38
mmol) were added and the resultant mixture was stirred at room temperature.  After
completion of the reaction, the reaction solution was concentrated under reduced pressure
to obtain a crude product of the title compound and the crude product was used in the
next reaction as it was.

[0226] Reference Synthesis Example 5

tert-Buty! 4-(4,6-dichloro-1,3,5-triazin-2-yl)piperazine-1-carboxylate

tert-Butyl piperazine-1-carboxylate (9.09 g, 48.8 mmol), 1,3,5-trichlorotriazine (10.0

g, 54.2 mmol), and sodium carbonate (11.4 g, 108 mmol) were used to obtain the title
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compound (14.9 g, yield 91%) by synthesis in a similar manner to Refercnce Synthesis
Example 1.
[0227] Reference Synthesis Example 6

tert-Butyl 4-(6-chloro-4-oxo-4,5-dihydro-1.3.5-triazin-2-yl)piperazine-1-carboxylate

tert-Butyl 4-(4,6-dichloro-1,3,5-triazin-2-yl)piperazine- 1 -carboxylate (14.9 g, 44.5
mmol) synthesized in Reference Synthesis Example 5 and 1 M sodium hydroxide
aqueous solution (111 mL, 111 mmol) were used to obtain the title compound (14.2 g,
quantitative) by synthesis in a similar manner to Rcference Synthesis Example 2.

[0228] Reference Synthesis Example 7

tert-Butyl 4-(4-0x0-4, 5-dihydro-1.3,5-triazin-2-vl)pipcrazine- 1 -carboxylatc

tert-Butyl 4-(6-chloro-4-ox0-4,5-dihydro-1,3,5-triazin-2-yl)piperazine-1-carboxylate
(14.2 g, 45.0 mmol) synthesized in Retference Synthesis Example 6 and palladium
hydroxide-activated carbon catalyst (142 mg) were used to obtain a crude product of the
title compound by synthesis in a similar manner to Reference Synthesis Example 3. The
crude product was used in the next reaction as it was.

[0229] Reference Synthesis Example 8

tert-Butyl 4-] 5-(4-chlorobenzyl)-4-oxo-4,

S-dihydro-1.3,5-triazin-2-yl]piperazine-1-carboxylate

To an N,N-dimethylformamide solution (200 mL) of the crude product of tert-butyl
4-(4-0x0-4,5-dihydro-1,3,5-triazin-2-yl)piperazine- 1 -carboxylate synthesized in
Reference Synthesis Example 7 and potassium carbonate (7.46 g, 54.0 mmol),
4-chlorobenzyl bromide (10.2 g, 49.5 mmol) was added at room temperature and the
resultant reaction solution was stirred at room temperature for 1 day.  After completion
of the reaction, water was added to the reaction solution and a deposited solid was
collected by filtration. The filtered residue was suspended in ethyl acetate and the

suspended solid was collected by filtration and dried under reduced pressure to obtain the
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title compound (12.4 g, two step yield 68%)).

[0230] Reference Synthesis Example 9

1-(4-Chlorobenzyl)-4-(piperazin=1-yi)-1,3,5-triazin-2( 1 H)-one

To a dichloromethane solution (92 mL) of tert-butyl 4-[5-(4-chlorobenzyl)-4-0x0-4,
5-dihydro-1,3,5-triazin-2-yl|piperazine-1-carboxylate (9.20 g, 22.7 mmol) synthesized in
Reference Synthesis Example 8, trifluoroacetic acid (40 mL) was added and the resultant
solution was stirred at room temperature for 4 hours. After completion of the reaction,
the reaction solution was concentrated under reduced pressure and pH was adjusted to 7
by adding water and saturated sodium bicarbonate aqueous solution. Extraction with
ethyl acetate from the resultant liquid was performed three times, and the organic layer
was washed with brine. A deposited solid was collected by filtration, washed with water
and ethyl acetate, and dried under reduced pressure to obtain the title compound (3.18 g,
yield 46%).

[0231] Reference Synthesis Example 10

1-(d-Chlorobenzyl}-4-hydroxy-1,3,5-triazin-2( 1 H)-one

To an N,N-dimethylformamide solution (200 mL) of 1,3,5-triazine-2,4-diol (5.00 g,
44.2 mmol, synthesized according to the method described in Angew. Chem., 74, 354;
1962), sodium hydride (2.12 g, 48.6 mmol, purity 55%) was added at 0°C and the
resultant solution was stirred for 1 hour. To the reaction solution, 4-chlorobenzyl
bromide (9.99 g, 48.6 mmol) was added and the resultant solution was stirred at room
temperature for 2 hours. After completion of the reaction, saturated ammonium chloride
aqueous solution was added thereto, and extraction with ethyl acetate from the resultant
mixture was performed. The organic layer was washed with saturated ammonium
chloride aqueous solution, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. To the obtained residue, toluene was added and the solid was
collected by filtration, washed with toluene, and dried under reduced pressure to obtain

the title compound (1.50 g, yield 14%).
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[0232] Reference Synthesis Example 11

4-Chloro-1-(4-chlorobenzyl)-1.3,5-triazin-2(1H)-one

A toluene solution (25 mL) of 1-(4-chlorobenzyl)-4-hydroxy-1,3,5-triazin-2(1H)-one
(600 mg, 2.52 mmol) synthesized in Reference Synthesis Example 10,
N,N-diisopropylethylamine (0.52 mL, 4.63 mmol), and phosphorus oxychloride (0.94
mL) was stirred at 70°C for 30 minutes.  After completion of the reaction, the reaction
solution was concentrated under reduced pressure and toluene was added, followed by
concentrating the resultant mixture under reduced pressure again.  To the obtained crude
product of 4-chloro-1-(4-chlorobenzyl)-1,3,5-triazin-2(1H)-one, chloroform was added
and the resultant solution was used in the next rcaction as the chloroform solution.

[0233] Reference Synthesis Example 12

1-(4,0-Dichloro-1,3,5-triazin-2-yl)-4-(4- fluorophenyl)piperidin-4-ol

4-(4-Fluorophenyl)piperidin-4-ol (195 mg, 1.00 mmol), 1,3,5-trichlorotriazine (313
mg, 1.70 mmol), and sodium carbonate (530 mg, 5.00 mmol) were used to obtain the title
compound (304 mg, yield 89%) by synthesis in a similar manner to Reference Synthesis
Example 1.

[0234] Reference Synthesis Example 13

6-Chloro-4-[4-(4-fluorophenyl)-4-hydroxypiperidin-1-vl]-1.3.5-triazin-2(1H)-one

1-(4,6-Dichloro-1,3,5-triazin-2-yl)-4-(4-tluorophenyl)piperidin-4-ol (304 mg, 0.89
mmol) synthesized in Reference Synthesis Example 12 and 1 M sodium hydroxide
aqueous solution (1.80 mL, 1.80 mmol) were used to obtain the title compound (169 mg,
yicld 59%) by synthesis in a similar manner to Reference Synthesis Example 2.

[0235] Reference Synthesis Example 14

4-[4-(4-Fluorophenyl)-4-hydroxy-piperidin-1-vl]-1.3,5-triazin-2(1H)-one

6-Chloro-4-[4-(4-fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-one
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(239 mg, 0.74 mmol) synthesized in Reference Synthesis Example 13 and palladium

hydroxide-activated carbon catalyst (24 mg) were used to obtain the title compound (264
mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example 3.
[0236] Reference Synthesis Example 15

(3-Clrifluoromethyl)- L H-pyrazol-T-yljmethyl 4-methylbenzenesulfonate

A tctrahydrofuran solution (50 mL) of
[3-(trifluoromethyl)-1H-pyrazol-1-ylJmethanol (6.23 g, 37.5 mmol), p-toluencsulfonic
acid anhydride (14.7 g, 45.0 mmol), and triethylamine (7.84 mL, 56.2 mmol) was stirred
at room temperature for 19 hours.  After complction of the reaction, water was added to
the reaction solution and extraction with ethyl acctate from the resultant mixture was
performed three times.  The obtained organic layer was washed with a saturated sodium
bicarbonate aqucous solution and brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure to obtain a crude product (12.8 g) of the title
compound.

[0237] Reference Synthesis Example 16
tert-Butyl

4-(4-0x0-5-{[3-(rifluoromethyl)-1H-pyrazol-1-ylJmethyl}-4.5-dihydro-1.3.5-triazin-2-yl

Jpiperazine- | -carboxylate

An N,N-dimethylformamide solution (16 mL) of tert-butyl
4-(4-0x0-4,5-dihydro-1,3,5-triazin-2-yl)piperazine- 1 -carboxylate (862 mg, 3.07 mmol)
synthesized in Reference Synthesis Example 7, potassium carbonate (1.02 g, 7.37 mmol),
sodium iodide (46 mg, 0.31 mmol), 1-(chloromethyl)-3-(trifluoromethyl)-1H-pyrazole
(536 mg, 2.90 mmol), and [3-(trifluoromethyl)-1H-pyrazol-1-yl]methyl
4-methylbenzencsulfonate (1.03 g, 3.23 mmol) was stirred at 70°C for 2 hours.  After
complction of the reaction, the reaction solution was cooled to room temperature and
water was added to the reaction solution, followed by extraction from the resultant

mixture with ethyl acetate three times.  The obtained organic layer was washed with
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brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure.
The obtained residue was purified with silica gel column chromatography to obtain the
title compound (228 mg, yield 15%).

[0238] Reference Synthesis Example 17

4-(Piperazin-1-yl)-1-{[3-(trifluoromethyl)-1H-pyrazol-1-ylimethyl }-1.3.5-triazin-2(1 H)-o

ne

tert-Butyl
4-(4-0x0-5-{[3-(trifluoromethyl)-1H-pyrazol-1-yllmethyl } -4,5-dihydro-1,3,5-triazin-2-yl
)piperazine-1-carboxylate (1.77 g, 4.12 mmol) synthesized in Reference Synthesis
Example 16 was used to obtain a crude product (601 mg) of the title compound by
synthesis in a similar manner to Reference Synthesis Example 9.

[0239] Reference Synthesis Example 18

6-[4-(4-Fluorophenyl)piperazin-1-yl]-1.3.5-triazine-2.4(1H.3H)-dione

An acetic acid solution of
2,4-dichloro-6-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazine (2.40 g, 7.31 mmol)
synthesized in Reference Synthesis Example 1 and sodium acetate (1.80 g) was stirred at
80°C for 8 hours. After completion of the reaction, the reaction solution was poured
into water and the obtained solid was collected by filtration. Extraction with ethyl
acetate was performed from the filtrate and the resultant ethyl acetate phase was
concentrated under reduced pressure. The residue and the solid collected by filtration
were combined and the combination was suspended into cthyl acetate, collected by
filtration, washed with ethyl acetate, and dried under reduced pressure to obtain the title
compound (1.82 g, yield 86%).

[0240] Reference Synthesis Example 19

3-(4-Chlorobenzyl)-6-[4-(4-fluorophenyl)piperazin-1-yl1-1,3,5-triazine-2.4(1H.3H)-dione

To an N,N-dimethylformamide solution of
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6-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazine-2,4(1H,3H)-dione (1.20 g, 4.12

mmol) synthesized in Reference Synthesis Example 18, lithium hydride (75 mg, 4.94
mmol), 4-chlorobenzyl chloride (0.70 g, 4.12 mmol), and sodium iodide (catalytic
amount) were added at room temperature and the resultant solution was stirred at 50°C
for 8 hours. After completion of the reaction, the reaction solution was poured into
water and the resultant mixture was washed with ethyl acetate. Diluted hydrochloric
acid was added to the water phase to adjust pH to 3 and the obtained solid was collected
by filtration. Extraction with a mixed solution of ethyl acetate and tetrahydrofuran from
the filtrate was performed and the organic layer was concentrated under reduced pressure.
The residue and the solid collected by filtration were combined to obtain the title
compound (280 mg, yield 15%).

[0241] Reference Synthesis Example 20

4-(4-ChlorophenyD)-1- (4.6-dichloro-1.3,5-triazin-2-yl)piperidin-4-ol

4-(4-Chlorophenyl)piperidin-4-ol (2.12 g, 10.0 mmol), 1,3,5-trichlorotriazine (2.77 g,
15.0 mmol) and sodium carbonate (2.12 g, 20.0 mmol) were used to obtain a crude
product of title compound by synthesis in a similar manner to Reference Synthesis
Example 1.

[0242] Reference Synthesis Example 21

6-Chloro-4-[4-(4-chlorophenyl)-4-hydroxy-piperidin-1-y1]-1.3.5-triazin-2(1H)-one

The crude product of 4-(4-chlorophenyl)-1-
(4,6-dichloro-1,3,5-triazin-2-yl)piperidin-4-ol (10.0 mmol) synthesized in Reference
Synthesis Example 20 and 1 M sodium hydroxide aqueous solution (120.0 mL, 120
mmol) were used to obtain the title compound (3.19 g, yield 93%) by synthesis in a
similar manner to Reference Synthesis Example 2.

[0243] Reference Synthesis Example 22a

4-[4-(4-Chlorophenyl)-4-hydroxypiperidin-1-yl|-1,3.5-triazin-2( 1 H)-one

[0244] Reference Synthesis Example 22b
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4-(-1ydroxy-+-phenylpiperidin- 1 -yl)- 1, 3. 5-triazin-2( LH)-one

0-Chloro-4-[4-(4-chlorophenyl)-4-hydroxy-piperidin-1-y1]-1,3,5-triazin-2(1 H)-one
(341 mg, 1.00 mmol) synthesized in Reference Synthesis Example 21 and palladium
hydroxide-activated carbon catalyst (34.1 mg) were used to obtain a mixture of
compounds of Reference Synthesis Example 22a and Reference Synthesis Example 22b
being the title compounds (424 mg, quantitative) by synthesis in a similar manner to
Reference Synthesis Example 3.

[0245] Reference Synthesis Example 23

tert-Butyl 4-[(4-fluorophenyhamino piperidine- 1 -carbox vliate

Under a nitrogen atmosphere, a xylene solution (65 mL) of tert-butyl
4-amino-piperidine-1-carboxylate (1.00 g, 5.00 mmol), 4-bromo-1-fluorobenzene (0.500
mL, 4.57 mmol), 2'-(dicyclohexylphosphino)-N,N-dimethyl-[ 1,1'-biphenyl]-2-amine (360
mg, 1.00 mmol), and tris(dibenzylideneacetone) dipalladium (0) (209 mg, 0.250 mmol)
was stirred at 140°C for 4 hours.  After completion of the reaction, the reaction solution
was concentrated under reduced pressure and purified by silica gel column
chromatography (hexane/ethyl acetate = 100/0 — 70/30 (v/v)) to obtain the title
compound (980 mg, yield 66%).

[0246] Reference Synthesis Example 24

N-(4-Fluorophenyl)-N-methylpiperidin-4-aminc

To an N,N-dimethylformamide solution (5 ml) of tert-butyl
4-[(4-fluorophenyl)amino |piperidine-1-carboxylate (250 mg, 0.850 mmol) synthesized in
Reference Synthesis Examplc 23, sodium hydride (37 mg, 0.93 mmol, purity 60%) and
methyl iodide (58 pL, 0.93 mmol) were added at room temperature and the resultant
solution was stirred at room temperature for 15 hours.  After completion of the reaction,
saturated ammonium chloride aqueous solution was added, and extraction with ethyl

acctate was performed from the resultant mixture. The resultant organic layer was dried
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over anhydrous magnesium sulfate and concentrated under reduced pressure to obtain a
crude product of tert-butyl 4-[(4-fluorophenyl) (methyl)amino]piperidine-1-carboxylate
(286 mg). Subsequently, to the obtained tert-butyl
4-[(4-fluorophenyl)(methyl)amino]piperidine-1-carboxylate (130 mg, 0.420 mmol), 4 M
hydrogen chloride/1,4-dioxane solution (2 mL) was added and the resultant mixture was
stirred at room temperature for 1 day. After completion of the reaction, the resultant
solid was collected by filtration and washed with dichloromethane. To the obtained
solid, water was added and pH of the resultant solution was adjusted to 9 with 1 M
sodium hydroxide aqueous solution, followed by extraction from the resultant mixture
with ethyl acetate and chloroform. The obtained organic layer was dried over
anhydrous magnesium sulfate and concentrated under reduced pressure to obtain the title
compound (62 mg, yield 72%).

[0247] Reference Synthesis Example 25

tert-Butyl (R)-[1-(4-fluorophenyl)piperidin-3-yl]carbamate

Under a nitrogen atmosphere, a toluene solution (4 mL) of tert-butyl
(R)-piperidin-3-yl-carbamate (500 mg, 2.50 mmol), 4-bromo-1-fluorobenzene (0.250 mL,
2.28 mmol), 2-(di-tert-butylphosphino)biphenyl (136 mg, 0.500 mmol),
tris(dibenzylideneacetone) dipalladium (0) (104 mg, 0.130 mmol), and sodium
tert-butoxide (307 mg, 3.50 mmol) was stirred at 100°C for 4 hours. After completion
of the reaction, the reaction solution was concentrated under reduced pressure and
purified by silica gel column chromatography (hexane/ethyl acetate = 100/0 — 70/30
(v/v)) to obtain the title compound (550 mg, yield 82%).

[0248] Reference Synthesis Example 26

(RO-1-(4-FluorophenyDpiperidin-3-mmine hydrochloride

To tert-butyl (R)-[1-(4-fluorophenyl)piperidin-3-yl]carbamate (250 mg, 0.85 mmol)
synthesized in Reference Synthesis Example 25, 4 M hydrogen chloride/1,4-dioxane

solution (2.5 mL) was added and the resultant mixture was stirred at room temperature
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for 18 hours. After completion of the reaction, the resultant solid was collected by
filtration to obtain the title compound (220 mg, quantitative).
[0249] Reference Synthesis Example 27

eri=-Butyl (S)-[ 1-(4-Nuorophenyl)piperidin-3-yiJcarbamaie

tert-Butyl (S)-piperidin-3-yl-carbamate (500 mg, 2.50 mmol) was used to obtain the
title compound (484 mg, yield 72%) by synthesis in a similar manner to Reference
Synthesis Example 25.

[0250] Reference Synthesis Example 28

(S)-1-(4-Fluorophenylpiperidin-3-amine hydrochloride

To tert-butyl (S)-[1-(4-fluorophenyl)piperidin-3-yl]carbamate (250 mg, 0.85 mmol)
synthesized in Reference Synthesis Example 27 was used to obtain the title compound
(220 mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example
26.

[0251] Reference Synthesis Example 29

tert-Butyl (R)-[1-(4-fluorophenyl)pyrrolidin-3-vl]carbamate

tert-Butyl (R)-pyrrolidin-3-yl-carbamate (1.00 g, 5.36 mmol) was used to obtain the
title compound (1.20 g, yield 80%) by synthesis in a similar manner to Reference
Synthesis Example 25.

[0252] Reference Synthesis Example 30

(R)-1-(4-Fluorophenyl)pyrrolidin-3-amine hydrochloride

tert-Butyl (R)-[1-(4-fluorophenyl)pyrrolidin-3-yl]carbamate (250 mg, 0.89 mmol)
synthesized in Reference Synthesis Example 29 was used to obtain the title compound
(220 mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example
26.

[0253] Reference Synthesis Example 31
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tert-Butyl (S)-pyrrolidin-3-yl-carbamate (1.00 g, 5.36 mmol) was used to obtain the
title compound (669 mg, yield 45%) by synthesis in a similar manner to Reference
Synthesis Example 25.

[0254] Reference Synthesis Example 32

(S)-1-(4-Fluorophenyl)pyrrolidin-3-amine hydrochloride

tert-Butyl (S)-[ 1-(4-fluorophenyl)pyrrolidin-3-yljcarbamate (250 mg, 0.89 mmol)
synthesized in Reference Synthesis Example 31 was used to obtain the title compound
(208 mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example
26.

[0255] Reference Synthesis Example 33

tert-Butyl 4-[3-(triluoromethyl)- 11 -pyrazol-[-yl [piperidine- | -carboxylate

To a tetrahydrofuran solution (1.0 mL) of 3-(trifluoromethyl)-1H-pyrazole (272 mg,
2.00 mmol), tert-butyl 4-hydroxy-piperidine-1-carboxylate (402 mg, 2.00 mmol), and
triphenylphosphine (629 mg, 2.40 mmol), diisopropyl azodicarboxylate (1.36 mL, 2.60
mmol, toluene solution) was added at room temperature and the resultant solution was
stirred at room temperature for 22 hours. After completion of the reaction, the reaction
solution was concentrated under reduced pressure and purified by preparative liquid
chromatography to obtain the title compound (289 mg, yield 45%).

[0256] Reference Synthesis Example 34

4-L3-(Triluoromethyl}-111-pyrazol-1-ylpiperidine

To a dichloromethane solution (1.5 mL) of tert-butyl
4-[3-(trifluoromethyl)-1H-pyrazol-1-ylJpiperidine-1-carboxylate (150 mg, 0.50 mmol)
synthesized in Reference Synthesis Example 33, trifluoroacetic acid (0.7 mL) was added

at room temperature, and the resultant solution was stirred for 3 hours.  After
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completion of the reaction, the reaction solution was concentrated under reduced pressure
and water was added to the concentrated reaction solution, followed by extraction from
the resultant mixture with ethyl acetate. The organic laycr was washed with brine, dried
over anhydrous sodium sulfate, and concentrated under reduced pressure to obtain the
title compound (140 mg, quantitative).

[0257] Reference Synthesis Example 35

tert-Butyl 3-[(4-Tuorobenzyhoxylazetidine- T -carboxylate

To a tetrahydrofuran solution (2.0 mL) of tert-butyl
3-hydroxyazetidine-1-carboxylate (87 mg, 0.50 mmol), sodium hydride (33 mg, 0.75
mmol, purity 55%) was added at 0°C and the resultant solution was stirred for 30 minutes.
Subsequently, 4-fluorobenzyl bromide (62.3 pl, 0.50 mmol) was added to the reaction
solution and the resultant mixturc was stirred at room temperature for 19 hours.  After
completion of the reaction, water was added to the rcaction solution and extraction with
ethyl acetate from the resultant mixture was performed three times. The organic layer
was washed with brine, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexanc/ethyl acetate) to obtain the title compound (68.5 mg, yield
49%).

[0258] Reterence Synthesis Example 36

3 (d-Fluorobenzyloxy]azetidine

tert-Butyl 3-[(4-fluorobenzyl)oxy]azetidine-1-carboxylate (68.5 mg, 0.24 mmol)
synthesized in Reference Synthesis Example 35 was used to obtain the title compound
(53.3 mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example
34.

[0259] Reference Synthesis Example 37

tert-Butyl 3-(4-Nuorophenoxy)azetidine- 1 -carboxylate
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An N,N-dimethylformamide solution (1.5 mL) of tert-butyl
3-(tosyloxy)azetidine-1-carboxylate (164 mg, 0.50 mmol), 4-fluorophenol (67.3 mg, 0.60
mmol), and cesium carbonate (116 mg, 0.60 mmol) was stirred at 80°C for 16 hours.
After completion of the reaction, water was added to the reaction solution and extraction
with ethyl acetate from the resultant mixture was performed three times. The organic
layer was washed with brine, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate) to obtain the title compound (97.4 mg, yield
73%).

[0260] Reterence Synthesis Example 38

A-(3-Fluorephenox viazetidine

tert-Butyl 3-(4-fluorophenoxy)azetidine-1-carboxylate (97.4 mg, 0.36 mmol)
synthesized in Reference Synthesis Example 37 was used to obtain the title compound
(84.6 mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example
34.

[0261] Reference Synthesis Example 39

tert-Butyl 4-(4-fluorophenyl)-3.4-dihydroxypiperidine-1-carboxylate

To an acetone-water mixed solution of microencapsulated osmium oxide (753 mg,
0.30 mmol, 10% by weight, manufactured by Wako Pure Chemical Industries, L.td.) and
N-methylmorpholine-N-oxide (1.58 g, 13.5 mmol), tert-butyl
4-(4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxylate (2.50 g, 9.01 mmol) was
added and the resultant solution was stirred at room temperature for 6 hours. After
completion of the reaction, the reaction solution was filtered and saturated sodium
thiosulfate aqueous solution was added to the filtrate, followed by extraction from the
resultant mixture with ethyl acetate three times. The obtained organic layer was washed
with brine, dried over anhydrous sodium sulfate, and concentrated under reduced

pressure. The obtained residue was purified by silica gel column chromatography
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(hexane/ethyl acetate) to obtain the title compound (2.45 g, yield 87%).

[0262] Reference Synthesis Example 40a
4-(4-Fluorophenyl)piperidine-3,4-diol
[0263] Reference Synthesis Example 40b

4-(4-Fluorophenyl)-1,2.3.6-tetrahydropyridin-3-ol

To a dichloromethane solution (14 mL) of tert-butyl
4-(4-fluorophenyl)-3,4-dihydroxypiperidine-1-carboxylate (1.45 g, 4.66 mmol)
synthesized in Reference Synthesis Example 39, tritluoroacetic acid (14 mL) was added
and the resultant solution was stirred at room temperature for 4 hours. After completion
of the reaction, the reaction solution was concentrated under reduced pressure by 4 mL
and saturated sodium bicarbonate aqueous solution was added to the concentrated
solution, followed by extraction from the resultant mixture with ethyl acetate three times.
The obtained organic layer was washed with brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. Thc obtained residue was purified by silica
gel (amino-based) column chromatography to obtain the title compound of Reference
Synthesis Example 40a (189 mg, yield 48%).

The reaction solution in Reference Synthesis Example 40a was concentrated under
reduced pressure by 6 mL and p-toluenesulfonic acid hydrate (420 mg) and toluene (5
mL) were added to the concentrated solution, followed by stirring the resultant mixture at
100°C for 4 hours. After completion of the reaction, the reaction solution was
concentrated under reduced pressurc and saturated sodium bicarbonate aqueous solution
was added to the concentrated solution, followed by extraction from the resultant mixture
with ethyl acetate three times. The organic layer was washed with brine, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure. The obtained
residue was purified by silica gel (amino-based) column chromatography to obtain the
title compound of Reference Synthesis Example 40b (82.6 mg, yield 15%).

[0264] Reference Synthesis Example 41

1-Amino-3-(4-fluorophenyl)propan-2-ol hydrochlonde
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To a dichloromethane solution (20 mL) of 1-allyl-4-fluorobenzene (1.00 g, 7.34
mmol), meta-chloroperoxybenzoic acid (1.80 g, 7.71 mmol) was added at 0°C and the
resultant solution was stirred at room temperature for 3 days. After completion of the
reaction, saturated sodium carbonate aqueous solution was added thereto and extraction
with chloroform from the resultant mixture was performed. The organic layer was dried
over anhydrous magnesium sulfate and filtered. To aqueous ammonia-methanol mixed
solution, the chloroform solution of the product was added dropwise and the resultant
mixture was stirred at 100°C for 30 minutes with a microwave reactor. To the reaction
solution, concentrated hydrochloric acid was added and the resultant mixture was
concentrated under reduced pressure. The obtained residue was recrystallized with
diethyl ether-methanol mixed solution to obtain the title compound (0.75 g, yield 50%).

[0265] Reference Synthesis Example 42

2-Bromo-N-[3-(4-Auoropheny}-2-hydroxypropyl Jacetamide

To a dichloromethane suspension (16 mL) of
1-amino-3-(4-fluorophenyl)propan-2-ol hydrochloride (0.75 g, 3.64 mmol) synthesized in
Reference Synthesis Example 41, triethylamine (0.92 g, 9.10 mmol) and bromoacetyl
bromide (0.88 g, 4.37 mmol) were added at 0°C and the resultant solution was stirred for
0.5 hours. After completion of the reaction, water was added thereto and extraction
with chloroform from the resultant mixture was performed. The obtained organic layer
was dried over anhydrous magnesium sulfate and concentrated under reduced pressure to
obtain the title compound (1.03 g, yield 97%).

[0266] Reference Synthesis Example 43

O-(-I'luorobenzylymorpholin-3-one

To an ethanol solution (16 mL) of
2-bromo-N-[3-(4-fluorophenyl)-2-hydroxypropyl]acetamide (1.00 g, 3.45 mmol)

synthesized in Reference Synthesis Example 42, potassium carbonate (715 mg, 5.17
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mmol) was added and the resultant solution was stirred at 80°C for 2.5 hours. After
completion of the reaction, the reaction solution was filtered with Celite and the filtered
residue was washed with ethanol. The filtrate was concentrated under reduced pressure
and chloroform was added to the concentrated filtrate, followed by concentrating the
filtrate under reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 1/20 — ethyl acetate/methanol = 20/1 (v/v)) to
obtain the title compound (100 mg, yield 14%).

[0267] Reference Synthesis Example 44

2-(4-Fluorobenzyl)morpholine

To a tetrahydrofuran solution (4 mL) of 6-(4-fluorobenzyl)morpholin-3-one (100 mg,
0.48 mmol) synthesized in Reference Synthesis Example 43, lithium aluminum hydride
(21.8 mg, 0.57 mmol) was added at 0°C and the resultant solution was stirred for 4 hours.
To the reaction solution, lithium aluminum hydride (20.0 mg) was added and the resultant
mixture was stirred at room temperature for 1 hour. After completion of the reaction,
saturated sodium sulfate aqueous solution was added to the reaction solution at 0°C and
the resultant mixture was stirred at room temperature for 20 minutes. The reaction
solution was dried over added anhydrous magnesium sulfate and concentrated under
reduced pressure to obtain a crude product (84.9 mg) of the title compound.

[0268] Reference Synthesis Example 45

(R)-1-(4-Fluorobenzyl)pyrrolidin-3-amine hydrochloride

To a chloroform solution (2 mL) of tert-butyl (R)-pyrrolidin-3-yl-carbamate (500 mg,
2.68 mmol), 4-fluorobenzyl bromide (329 pL, 2.68 mmol) was added and the resultant
solution was stirred at room temperature for 1 day. Subsequently, 4 M hydrogen
chloride/1,4-dioxane solution (2 mL) was added to the reaction solution and the resultant
mixture was stirred for 1 day. After completion of the reaction, solidified product was
collected by filtration and dried under reduced pressure to obtain a crude product of the

title compound.
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[0269] Reference Synthesis Example 46

1-(4-Fluorophenyl)pyrrolidin-3-ol

Under nitrogen atmosphere, a 1,4-dioxane suspension of 1-fluoro-4-iodobenzene
(2.00 g, 9.01mmol), pyrrolidin-3-ol (785 mg, 9.01 mmol), potassium phosphate (3.83 g,
18.0 mmol), copper (I) iodide (343 mg, 1.80 mmol), copper (114 mg, 1.80 mmol), and
N,N-dimethylaminoethanol (100mg) was stirred at 90°C for 1 day and at 110°C for 5
hours. After completion of the reaction, the reaction solution was filtered with Celite
and the filtrate was concentrated under reduced pressure. To the residue, water was
added and extraction with ethyl acetate from the resultant mixture was performed. The
organic layer was dried over anhydrous sodium sulfate and concentrated under reduced
pressure to obtain a crude product of the title compound.

[0270] Reference Synthesis Example 47

(S)-1-(4-FluorobenzyDpyrrolidin-3-amine hvdrochloride

tert-Butyl (S)-pyrrolidin-3-yl-carbamate (500 mg, 2.68 mmol) was used to obtain a
crude product of the title compound by synthesis in a similar manner to Reference
Synthesis Example 45.

[0271] Retference Synthesis Example 48

I-Methyl-1-1[(1. [, 1 -triluoro-2-methylpropan-2-yhoxy]carbonyl | - L -imidazol-3-ium

iodide

To a chloroform solution (10 mL) of 1,1,1-trifluoro-2-methylpropan-2-ol (500 mg,
3.90 mmol), 1,1'-carbonyldiimidazole (696 mg, 4.29 mmol) was added at room
temperature and the resultant solution was stirred for 1 day. To the reaction solution,
water was added and extraction with chloroform from the resultant mixture was
performed twice. The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. To an acetonitrile solution of the obtained residue,

methyl iodide (2.21 g, 15.6 mmol) was added and the resultant mixture was stirred for 1
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week. The reaction solution was concentrated under reduced pressure to obtain a crude
product of the title compound and the crude product was used in the next reaction as it
was.
[0272] Reference Synthesis Example 49

1-(4-Fluoraphenyh)-2-hydroxypvrrolidin-2-one

A mixture of 3-hydroxydihydrofuran-2(3H)-one (5.00 g, 49.0 mmol) and
4-fluoroaniline (6.53 g, 59.0 mmol) was stirred at 150°C for 1 day. After completion of
the reaction, dichloromethane and 10 M sodium hydroxide aqueous solution were added
to the reaction solution and the resultant mixture was filtered. To the filtrate,
dichloromethane and concentrated hydrochloric acid were added to adjust pHto 1. The
obtained solid was collected by filtration, washed with water, and dried under reduced
pressure to obtain the title compound (6.78 g, yield 71%).

[0273] Reference Synthesis Example 50

3-Amino-1-(4-fluorophenyl)pyrrolidin-2-one

To a dichloromethane (10 mL) - acetonitrile (2 mL) mixed solution of
1-(4-fluorophenyl)-3-hydroxy-pyrrolidin-2-one (500 mg, 2.56 mmol) obtained in
Reference Synthesis Example 49, triphenylphosphine (805 mg, 3.07 mmol), and
di-tert-butyl iminodicarboxylate (667 mg, 3.07 mmol), diethyl azodicarboxylate (1.34 g,
3.07 mmol, toluene solution) was added at room temperature and the resultant mixture
was stirred for 1 day. Di-tert-butyl iminodicarboxylate (667 mg, 3.07 mmol) and diethyl
azodicarboxylate (1.34 g, 3.07 mmol, toluene solution) were added and the resultant
mixture was further stirred for 3 hours. After completion of the reaction, the reaction
solution was concentrated under reduced pressure and 4 M hydrogen chloride/dioxane
solution (15 mL) was added to the obtained residue, followed by stirring the resultant
mixture for 2 hours. Ethyl acetate was added thereto and extraction with water from the
resultant mixture was performed twice. To the water phase, saturated sodium

bicarbonate aqueous solution and 1 M sodium hydroxide aqueous solution were added to
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adjust pH to 13 and extraction with chloroform from the resultant mixture was performed
twice. The organic layer was dried over anhydrous sodium sulfate and concentrated
under reduced pressure to obtain the title compound (145 mg, yield 25%).

[0274] Reference Synthesis Example 51

[5-ClrilluoromethyDthiophen-2-vi jmethy] 4-methylbenzenesulfonate

To a tetrahydrofuran solution (4 mL) of 5-(trifluoromethyl)thiophene-2-carboxylic
acid (196 mg, 1.00 mmol), lithium aluminum hydride (49.5 mg, 1.20 mmol) was added at
room temperature and the resultant solution was stirred at room temperature for 3 days.
After completion of the reaction, water, ethyl acetate and 1 M hydrochloric acid were
added thereto and extraction with ethyl acetate from the resultant mixture was performed
three times. The organic layer was washed with brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure to obtain a crude product (411 mg,
yellow oily product) of [5-(trifluoromethyl)thiophen-2-ylJmethanol. Subsequently, to a
tetrahydrofuran solution (4 mL) of the crude product of
[5-(trifluoromethyl)thiophen-2-ylJmethanol (411mg, 1.00 mmol), triethylamine (279 puL,
2.00 mmol) and p-toluenesulfonic acid anhydride (392 mg, 1.20 mmol) were added at
room temperature and the resultant mixture was stirred at room temperature for 24 hours.
The reaction solution was concentrated under reduced pressure to obtain a crude product
(828 mg) of the title compound. The crude product was used in the next reaction as it
was.

[0275] Reference Synthesis Example 52

To a tetrahydrofuran solution (2 mL) of 4-(trifluoromethyl)-1H-pyrazole,
1,8-diazabicyclo[5.4.0Jundec-7-ene (10.9 pL, 0.07 mmol) and paraformaldehyde (43.8
mg, 1.46 mmol) were added at room temperature and the resultant mixture was stirred at
60°C for 12 hours and at room temperature for 1 day. The reaction solution was filtered

and triethylamine (153 pL, 1.10 mmol) and p-toluenesulfonic acid anhydride (286 mg,
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0.88 mmol) were added to the filtrate, following by stirring the resultant mixture for 30
minutes. After completion of the reaction, saturated sodium carbonate aqueous solution
was added to the reaction solution and extraction with ethyl acetate from the resultant
mixture was performed. The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. To the obtained residue, ethyl acetate was added
and the resultant mixture was filtered and concentrated under reduced pressure to obtain a
crude product (232 mg) of the title compound.

[0276] Reference Synthesis Example 53

Ethyl 2-[3-(trifluoromethyl)-1H-pyrazol-1-yl]acetate

To a chloroform solution (2 mL) of 3-(trifluoromethyl)-1H-pyrazole (68 mg, 0.50
mmol), potassium carbonate (104 mg, 0.75 mmol) and ethyl bromoacetate (100 mg, 0.60
mmol) were added and the resultant mixture was stirred at 70°C for 2 hours. To the
reaction solution, adequate amount of sodium iodide was added and the resultant mixture
was further stirred for 1 day. To the reaction solution,
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (147 mg, 0.77 mmol),
1-hydroxybenzotriazole (catalytic amount) and ethanol (500 pL) were added and the
resultant mixture was stirred for 2 hours. After completion of the reaction, water was
added to the reaction solution and extraction with chloroform from the resultant mixture
was performed. The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure to obtain a crude product of the title compound.
The crude product was used in the next reaction as it was.

[0277] Reference Synthesis Example 54

2-[3-(Trifluoromethyl)-1H-pyrazol-1-yllethyl 4-methylbenzenesulfonate

To a tetrahydrofuran solution (4 mL) of the crude product of ethyl
2-[3-(trifluoromethyl)-1H-pyrazol-1-yl]acetate synthesized in Reference Synthesis
Example 53, lithium aluminum hydride (40 mg, 1.05 mmol) was added at 0°C and the

resultant solution was stirred for 3 hours. After completion of the reaction, saturated
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sodium sulfate aqueous solution was added to the reaction solution and the resultant
mixture was dried over anhydrous magnesium sulfate and filtered. The obtained filtrate
was concentrated under reduced pressure.  Subsequently, to a dichloromethane solution
(2 mL) of the obtained residue, triethylamine (80 pL, 0.57 mmol) and p-toluenesulfonyl
chloride (300 mg, 1.57 mmol) were added and the resultant mixture was stirred at room
temperature for 1 hour. The reaction solution was concentrated under reduced pressure
and used in the next reaction.

[0278] Retference Synthesis Example 55

3-(Chloromethyl)-3-(trifluoromethyl)-1H-pyrazole

To a tetrahydrofuran solution (4 mL) of ethyl
3-(trifluoromethyl)- 1H-pyrazol-5-carboxylate (104 mg, 0.50 mmol), diisobutylaluminum
hydride (1.75 mL, 1.75 mmol, toluene solution) was added at 0°C and the resultant
solution was stirred for 2 hours. To the reaction solution, saturated sodium sulfate
aqueous solution was added and the resultant mixture was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. Subsequently, to a
dichloromethane solution of the obtained residue (28 mg), thionyl chloride (39.4 mg, 0.33
mmol) was added and the resultant mixture was stirred at room temperature for 1 day.
After completion of the reaction, the reaction solution was concentrated under reduced
pressure to obtain a crude product of the title compound. The crude product was used in
the next reaction as it was.

[0279] Reference Synthesis Example 56

1-(Chloromethyl)-S-phenyl-3-¢tritfluoromethyl)- 11 -pyrazole

To a tetrahydrofuran solution (10 mL) of 5-phenyl-3-(trifluoromethyl)-1H-pyrazole
(500 mg, 2.36 mmol), 1,8-diazabicyclo[5.4.0Jundec-7-ene (35.2 1L, 0.24 mmol) and
paraformaldehyde (142 mg, 4.71 mmol) were added at room temperature and the
resultant solution was stirred at room temperature for 1 day. The reaction solution was

filtered and thionyl chloride (1.26 mL, 17.2 mmol) was added at room temperature to the
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filtrate, followed by stirring the resultant mixture for 1 day. After completion of the
reaction, the reaction solution was concentrated under reduced pressurc to obtain a mixed
solution of the title compound. The mixed solution was used in the next reaction as it
was.

[0280]  Reference Synthesis Example 57

L3-Clriluoromethyl)-TH-pyrazol- 1 -yl jmethyl 4-methylbenzencsullfonate

To an N,N-dimethylformamide solution (2 mL) of 3-(trifluoromethyl)-1H-pyrazole
(100 mg, 0.73 mmol), sodium hydride (35.3 mg, 0.88 mmol, purity 55%) was added at
room temperaturc and the resultant solution was stirred for 1 hour. To the reaction
solution, paraformaldehyde (26.4 mg, 0.88 mmol) was added and the resultant mixture
was stirred for 1 day.  Subsequently, triethylamine (204 pL, 1.46 mmol) and
p-toluenesulfonyl chloride (230 mg, 1.21 mmol) were added at 0°C to the reaction
solution and the resultant mixturc was stirred for 40 minutes.  After completion of the
reaction, water was added to the rcaction solution and extraction with ethyl acetate from
the resultant mixture was performed. The organic layer was washed with brine, dried
over anhydrous sodium sulfate, and concentrated under reduced pressure to obtain the
title compound (181 mg, yield 78%).

[0281] Reference Synthesis Example 58

[5-(2,2.2-Trifluorocthoxy)pyridin-2-ylJmethyl methanesullonate

ey

To a dichloromethane solution (2.8 mL) of
[5-(2,2,2-trifluoroethoxy)pyridin-2-ylJmethanol (138 mg, 0.67 mmol), triethylamine (468
pL, 3.33 mmol) and methanesulfonyl chloride (77.4 pL, 1.00 mmol) were added at 0°C
and the resultant solution was stirred for 30 minutes.  After completion of the reaction,
the reaction solution was washed with saturated ammonium chloride aqueous solution
and brine. The obtained organic layer was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure to obtain a crude product (129 mg) of the title

compound.



10

15

20

25

121
[0282] Reference Synthesis Example 59

3-(tert-13utyl)-5-(chloromethyl)-1H-pyrazole

To a chloroform (20 mL) - dichloromethane (10 mL) mixed solution of
[3-(tert-butyl)-1H-pyrazol-5-yl]methanol (617 mg, 4.00 mmol), thionyl chloride (577 pL,
8.01 mmol) was added at room temperature and the resultant solution was stirred at room
temperature for 1 day. After completion of the reaction, the reaction solution was
concentrated under reduced pressurc to obtain a crude product (931 mg) of the title
compound.

[0283] Reference Synthesis Example 60

[2-¢ TrifluoromethyDthiazol-4-yl methyl 4-methylbenzenesultonate

To a dichloromethane solution (1.7 mL) of [2-(trifluoromecthyl)thiazol-4-ylJmethanol
(42.0 mg, 0.23 mmol), tricthylamine (47.9 pL, 0.34 mmol) and p-toluenesulfonic acid
anhydride (89.8 mg, 0.28 mmol) were added at 0°C and the resultant solution was stirred
at room temperature for 4 hours. The reaction solution was concentrated under reduced
pressure to obtain a crude product (191 mg) of the title compound.

[0284] Reference Synthesis Example 61

3-(tert-Butyl)-5-(chloromethyl)- [-methyl- T -pyrazole

[3-(tert-butyl)-1-methyl- | H-pyrazol-5-yl Jmethanol (120 mg, 0.71 mmol) was used
to obtain a crude product (50 mg) of the title compound by synthesis in a similar manner
to Reference Synthesis Example 59.

[0285] Reference Synthesis Example 62

[2-CTrilluoromethyh)thiazol-5-vljimethyl 4-methylbenzencsulfonate

[2-(Trifluoromethyl)thiazol-5-yllmethanol (49.7 mg, 0.27 mmol) was used to obtain
a crude product of the title compound by synthesis in a similar manner to Reference

Synthesis Example 60.
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[0286] Reference Synthesis Example 63

1 -(Chloromethyl)-4-(trifluoromethyl)pyridin-2(1H)-one

4-(Trifluoromethyl)pyridin-2-ol (100 mg, 0.61 mmol) was used to obtain a crude
product (134 mg) of the title compound by synthesis in a similar manner to Reference
Synthesis Example 56

[0287] Reference Synthesis Example 64

tert-Butyl 3-[(4-fluorophenyDthiolazetidine-1-carboxylate

4-Fluorothiophenol (94.0 mg, 0.73 mmol) was used to obtain the title compound
(139 mg, yield 80%) by synthesis in a similar manner to Reference Synthesis Example
37.

[0288] Reference Synthesis Example 65

3-[(4-Fluorophenyl)thiolazetidine hydrochloride

To tert-butyl 3-[(4-fluorophenyl)thio]azetidine-1-carboxylate (139 mg, 0.49 mmol)
synthesized in Reference Synthesis Example 64, 4 M hydrogen chloride/1,4-dioxane
solution (1.0 mL) was added and the resultant solution was stirred at 0°C for 30 minutes
and at room temperature for 2 hours. After completion of the reaction, the reaction
solution was concentrated under reduced pressure to obtain a crude product (119 mg) of
the title compound.

[0289] Reference Synthesis Example 66

tert-Butyl 3-[(4-fluorobenzyl)thio]azetidine-1-carboxylate

4-Fluorobenzylmercaptan (68.8 pL, 0.56 mmol) was used to obtain the title
compound (57.4 mg, yield 41%) by synthesis in a similar manner to Reference Synthesis
Example 35.

[0290] Reference Synthesis Example 67

3-[(4-Fluorobenzyl)thio]azetidine hydrochloride
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tert-13utyl 3-[(4-fluorobenzyl)thio]azetidine-1-carboxylate (57.4 mg, 0.19 mmol)
synthesized in Reference Synthesis Example 66 was used to obtain a crude product (51.2
mg) of the title compound by synthesis in a similar manner to Reference Synthesis
Example 65.

[0291] Reference Synthesis Example 68

O0-(Chloromethyhbenza[d]thiazele

To a dichloromethane solution (1.2 mL) of benzo[d]thiazol-6-yl-methanol (60 mg,
0.36 mmol), thionyl chloride (53 pL) was added at room temperature and the resultant
solution was stirred for 1 day. After completion of the reaction, the reaction solution
was concentrated under reduced pressure to obtain a crude product of the title compound.
[0292] Reference Synthesis Example 69

(5-Chloro-benzofuran-2-yl)methanol

To a tetrahydrofuran solution (12 mL) of S-chlorobenzofuran-2-carboxylic acid (620
mg, 3.15 mmol), borane-tetrahydrofuran complex (7.88 mL, 7.88 mmol, tetrahydrofuran
solution) was added at 0°C and the resultant solution was stirred at room temperature for
3 hours, at 60°C for 1 day, and at room temperature for 1 day. After completion of the
reaction, concentration under reduced pressure was carried out three times with adding
methanol to the reaction solution and the concentrated solution was purified by silica gel
column chromatography (hexane/ethyl acetate = 3/1 — 1/1 (v/v)) to obtain the title
compound (268 mg, yield 47%).

[0293] Reference Synthesis Example 70
5-Chloro-2-(chloromethyljbenzofuran

(5-Chloro-benzofuran-2-yl)methanol (60 mg, 0.33 mmol) synthesized in Reference
Synthesis Example 69 was used to obtain a crude product of the title compound by

synthesis in a similar manner to Reference Synthesis Example 68.
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[0294]  Reference Synthesis Example 71

tert-Butyl (3R, 4R)-3-(dibenzylamino)-4-hydroxypyrrolidine- 1-carboxylate

To an N,N-dimethylformamide solution (2.5 mL) of tert-butyl
(3R,4R)-3-(benzylamino)-4-hydroxypyrrolidine-1-carboxylate (500 mg, 1.70 mmol),
benzyl bromide (203 pL, 1.70 mmol) was added at room temperature and the resultant
solution was stirred for 1 day. To the reaction solution, tetrabutylammonium iodide
(188 mg, 0.51 mmol) and potassium carbonate (470 mg, 3.40 mmol) were added and the
resultant mixture was stirred for 1 day.  After completion of the reaction, water was
added to the reaction solution and extraction with ethyl acetate from the resultant mixture
was performed. The organic layer was washed with brine and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/cthyl acetate = 1/0 — 1/1 (v/v)) to obtain the titlc compound
(698 mg, quantitative).

[0295] Reference Synthesis Example 72

D S oy

To tert-butyl (3R,4R)-3-(dibenzylamino)-4-hydroxy-pyrrolidine-1-carboxylate (350
mg, 0.91 mmol) synthesized in Reference Synthesis Example 71, 4 M hydrogen
chloride/1,4-dioxane solution (3 mL) was added and the resultant solution was stirred at
room temperature. The reaction solution was concentrated under reduced pressure and
chloroform was added to the obtained residue, followed by washing the resultant mixture
with saturated sodium bicarbonate aqueous solution. The organic layer was dried over
anhydrous magnesium sulfate and concentrated under reduced pressure to obtain a crude
product (258 mg) of the title compound.

[0296] Reference Synthesis Example 73

(IR 4R)-4-(Dibenzylamino)-1- (4-luorophenyl)pyrrolidin- 3-ol

(3R,4R)-4-(Dibenzylamino)pyrrolidin-3-ol (461 mg, 1.63 mmol) synthesized in
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Reference Synthesis Example 72 was used to obtain the title compound (380 mg, yield

47%) by synthesis in a similar manner to Reference Synthesis Example 25.
[0297] Reference Synthesis Example 74

BR.AR)-4-Amino- 1 -{4-iluorophenypyrrolidin-3-ol

A methanol suspension (4.6 mL) of (3R,4R)-4-(dibenzylamino)-1-
(4-fluorophenyl)pyrrolidin-3-ol (230 mg, 0.61 mmol) synthesized in Reference Synthesis
Example 73 and palladium hydroxide-activated carbon catalyst (23 mg) was stirred under
hydrogen atmosphere at 50°C for 1 day. After completion of the reaction, the
suspension was filtered with Celite and the filtrate was concentrated under reduced
pressure to obtain a crude product (146 mg) of the title compound.

[0298] Reference Synthesis Example 75

tert-Butyl (3R 4R }-2-(dibenzylamine)-4-Nuoropyrrolidine- [ -carboxylate

To a dichloromethane solution (8.7 mL) of tert-butyl
(3R,4R)-3-(dibenzylamino)-4-hydroxypyrrolidine-1-carboxylate (320 mg, 0.92 mmol)
synthesized in Reference Synthesis Example 71, (diethylamino)sulfur trifluoride (295 mg,
1.84 mmol) was added at 0°C and the resultant solution was stirred at room temperature.
After completion of the reaction, the reaction solution was washed with water and
saturated sodium bicarbonate aqueous solution. The organic layer was dried over
anhydrous magnesium sulfate and concentrated under reduced pressure to obtain a crude
product (240 mg) of the title compound. The crude product was used in the next
reaction as it was.

[0299] Reference Synthesis Example 76

(3R 4R }-N,N-Dibenzyl-4-fluoropyrrolidin-3-amine

tert-Butyl (3R,4R)-3-(dibenzylamino)-4-fluoropyrrolidine-1-carboxylate (240 mg)
synthesized in Reference Synthesis Example 75 was used to obtain crude product of the

title compound by synthesis in a similar manner to Reference Synthesis Example 72.
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The crude product was used in the next process as it was.
[0300] Reference Synthesis Example 77

(3R.4R)-N,N-Dibenzyl-4-fluoro- 1 -(4-fluorophenyl)pyrrolidin-3-amine

(3R,4R)-N,N-Dibenzyl-4-fluoropyrrolidin-3-amine (177 mg, 0.62 mmol)
synthesized in Reference Synthesis Example 76 was used to obtain the title compound
(190 mg, 97%yield) by synthesis in a similar manner to Reference Synthesis Example 25.

[0301] Reference Synthesis Example 78

(AR, 4R )-4-Fluoro-1- (4-tfluarophenypyvrrohidin-3-amine

(3R,4R)-N,N-Dibenzyl-4- fluoro-1-(4-fluorophenyl)pyrrolidin-3-amine (190 mg)
synthesized in Reference Synthesis Example 77 was used to obtain the title compound
(57 mg, yicld 57%) by synthesis in a similar manncr to Refercence Synthesis Example 74.

[0302] Reference Synthesis Example 79

tert-Butyl [1-(4-luorophenyl)pyrrolidin-3-yl]carbamate

tert-Butyl pyrrolidin-3-yl-carbamate (254 mg, 1.37 mmol) was used to obtain the
title compound (217 mg, yield 68%) by synthesis in a similar manner to Reference
Synthesis Example 25.

[0303] Reference Synthesis Example 80

tert-Butyl [T-(4-NuorophenyDpyrrolidin-3-ylJ(methyearbamate

To an N,N-dimethylformamide solution (3.9 mL) of tert-butyl
[1-(4-tluorophenyl)pyrrolidin-3-yl]carbamate (195 mg, 0.70 mmol) synthesized in
Reference Synthesis Example 79, sodium hydride (28 mg, 0.70 mmol, purity 60%) and
methyl iodide (44 pL, 0.70 mmol) were added at 0°C and the resultant solution was
stirred at room temperature for 1 day. To the reaction solution, the same amounts of
sodium hydride and methyl iodide were further added and the resultant mixture was

stirred for 1 day.  After completion of the rcaction, ethyl acctate was added to the
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reaction solution and the resultant mixture was washed with water and brine. The
organic layer was dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The obtained residue was purified by silica gel (amino-based) column
chromatography (hexane/ethyl acetate = 9/1) to obtain the title compound (181 mg, yield
88%).

[0304] Reference Synthesis Example 81

1-(4-Fluorophenyl)-N-methyl-pyrrolidin-3-amine

tert-Butyl [ 1-(4-fluorophenyl)pyrrolidin-3-yl]j(methyl)carbamate (84 mg, 0.28
mmol) synthesized in Reference Synthesis Example 80 was used to obtain crude product
of the title compound by synthesis in a similar manner to Reference Synthesis Example
72,

[0305] Reference Synthesis Example 82

tert-Butyl [ 1-(4-fluorophenyl)piperidin-4-yl]carbamate

tert-Butyl piperidin-4-yl-carbamate (1.00 g, 5.00 mmol) was used to obtain the title
compound (495 mg, yield 37%) by synthesis in a similar manner to Reference Synthesis
Example 25.

[0306] Reference Synthesis Example 83
1-(4-Fluorophenyl)piperidin-4-amine

tert-Butyl [ 1-(4-fluorophenyl)piperidin-4-yljcarbamate (130 mg, 0.440 mmol)
synthesized in Reference Synthesis Example 82 was used to obtain the title compound
(67 mg, yield 78%) by synthesis in a similar manner to Reference Synthesis Example 72.

[0307] Reference Synthesis Example 84

2. 4-Dichloro-6-[4-(2.4-difluorophenyl)piperazin-1-vyl]-1.3.5-triazine

1,3,5-Trichlorotriazine (1.25 g, 6.80 mmol) and 1-(2,4-difluorophenyl)piperazine
(0.40 g, 2.00 mmol) were used to obtain a crude product (1.00 g) of the title compound

by synthesis in a similar manner to Reference Synthesis Example 1.
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[0308] Reference Synthesis Example 85

6-Chloro-4-[4-(2.4-difluorophenyl)piperazin-1-yl]-1.3.5-triazin-2(1H)-one

The crude product of
2,4-dichloro-6-[4-(2,4-difluorophenyl)piperazin-1-yl]-1,3,5-triazine (1.00 g, 2.00 mmol)
synthesized in Reference Synthesis Example 84 was used to obtain the title compound
(0.59 g, two step yield 90%) by synthesis in a similar manner to Reference Synthesis
Example 2.

[0309] Reference Synthesis Example 86

4-[4-(2.4-Difluorophenyl)piperazin-1-yl]-1.3.5-triazin-2(1 H)-one

6-Chloro-4-[4-(2,4-difluorophenyl)-piperazin-1-yl]-1,3,5-triazin-2(1H)-one (0.59 g,
1.81 mmol) synthesized in Reference Synthesis Example 85 was used to obtain the title
compound (0.19 g, yield 36%) by synthesis in a similar manner to Reference Synthesis
Example 3.

[0310] Reference Synthesis Example 87

| -tert-Butyl 3-methyl 4-

[5-(4-chlorobenzyl)-4-0x0-4.5-dihydro-1.3.5-triazin-2-yl|piperazine-1.3-dicarboxylate

To tetrahydrofuran solution (2.3 mL) of 1-tert-butyl 3-methyl
piperazine-1,3-dicarboxylate (43 mg, 0.17 mmol), sodium carbonate (37 mg, 0.35 mmol)
and 4-chloro-1-(4-chlorobenzyl)-1,3,5-triazin-2(1H)-one (45 mg, 0.17 mmol) synthesized
in Reference Synthesis Example 11 were added and the resultant solution was stirred at
room temperature for 1 day. After completion of the reaction, water was added thereto
and extraction with chloroform from the resultant mixture was performed three times.
The organic layer was washed with brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure and ethyl acetate was added to the obtained residue.
The obtained solid was collected by filtration and dried under reduced pressure to obtain

the title compound (34 mg, yield 42%).
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[0311] Reference Synthesis Example 88

Methyl

L-[5-(4-chlorobenzyl)-4-oxo-4.5-dihydro-1.3,5-triazin-2-yl]piperazine-2-carbox ylate

1-tert-Butyl 3-methyl
4-[5-(4-chlorobenzyl)-4-o0x0-4,5-dihydro-1,3,5-triazin-2-yl|piperazine-1,3-dicarboxylate
(34 mg, 0.07 mmol) synthesized in Reference Synthesis Example 87 was used to obtain
crude product (42 mg) of the title compound by synthesis in a similar manner to
Reference Synthesis Example 9.  The crude product was used in the next reaction as it
was.

[0312] Reference Synthesis Example 89

4-[4-(4-Iluorophenyl)-4-hydroxypiperidin-1-yl]-1- {[3-(trifluoromethyl)- 1 H-pyrazol-1-yl

Jmethyl}-1,3,5-triazin-2(1H)-one

4-[4-(4-Fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1 H)-one (426 mg,
1.18 mmol) synthesized in Reference Synthesis Example 14 and
1-(chloromethyl)-3-(trifluoromethyl)-1H-pyrazole (219 mg, 1.18 mmol) were used to
obtain the title compound (158 mg, yield 30%) by synthesis in a similar manner to
Reference Synthesis Example 8.

[0313] Reference Synthesis Example 90

A-[4-(4-Fluorophenyl)-d-hydroxypiperidin-1-yl]- - [ 5-(tri luoromethylthiophen-2-yl Jme

thyl}-1,3,5-triazin-2¢ 1 F)-one

4 -[4-(4-Fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-one (100 mg,
0.34 mmol) synthesized in Reference Synthesis Example 14 and [5-(trifluoromethyl)
thiophen-2-ylJmethyl 4-methylbenzenesulfonate (558 mg, 0.67 mmol) synthesized in
Reference Synthesis Example 51 were used to obtain the title compound (20 mg, yield
13%) by synthesis in a similar manner to Reference Synthesis Example 8.

[0314] Reference Synthesis Example 91a
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4-14-(4-Chlorophenyl)-4-hydroxypiperidin-1-vl]-1-{[3-(trifluoromethyl)-1 H-pyrazol-1-vyl

Imethyl}-1.3.5-triazin-2(1H)-one

Reference Synthesis Example 91b

4-(4-Hydroxy-4-phenylpiperidin-1-y1)-1-{[3-(trifluoromethyl)-1H-pyrazol-1-yljmethyl } -

1.3.5-triazin-2(1H)-one

An N,N-dimethylformamide suspension (1.4 mL) of a mixture of
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-onc synthesized in
Reference Synthesis Example 22a and
4-(4-hydroxy-4-phenylpiperidin-1-yl)-1,3,5-triazin-2(1H)-one (140 mg),
[3-(trifluoromethyl)-1H-pyrazol-1-ylmethyl 4-methylbenzenesulfonate (282 mg, 0.91
mimol) synthesized in Reference Synthesis Example 15, and potassium carbonate (252
mg, 1.83 mmol) was stirred at 80°C for 3 hours. After completion of the reaction, water
was added thereto and extraction with ethyl acetate from the resultant mixture was
performed. The obtained organic layer was washed with brine, dried over anhydrous
sodium sulfate, and concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane/ethyl acetate = 1/4 (v/v)) and
preparative high-performance liquid chromatography to obtain the title compound (14 mg,
yield 6.8%) in Reference Synthesis Example 91a and the title compound (7.4 mg, yield
3.9%) in Reference Synthesis Example 91b.

[0315] Reference Synthesis Example 92a

4-(4-Hydroxy-4-phenylpiperidin-1-y1)-1-{[ 5-(trifluoromethyDthiophen-2-ylmethyl } -1.3,

S-triazin-2(1H)-one

Reference Synthesis Example 92 b

4-[4-(4-Chlorophenyl)-4-hydroxy-piperidin-1-yl]-1-{[5-(trifluoromethyl)thiophen-2-yl m

ethyl!1.3.5-triazin-2(1H)-one
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A mixture (100 mg) of
4-[4-(4-Chlorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-one synthesized in
Reference Synthesis Example 22a and
4-(4-hydroxy-4-phenylpiperidin-1-yl)-1,3,5-triazin-2(1H)-one,
[5-(trifluoromethyl)thiophen-2-ylJmethyl 4-methylbenzenesulfonate (558 mg, 0.65
mmol) synthesized in Reference Synthesis Example 51, and potassium carbonate (180
mg, 1.30 mmol) were used to obtain a mixture of compounds in Reference Synthesis
Examples 92a and 92b being the title compounds (21 mg) by synthesis in a similar
manner to Reference Synthesis Example 91.

[0316] Reference Synthesis Example 93

S-(Hydroxymethyl}pyridin-2-y| trifluoromethanesulfonate

To a tetrahydrofuran solution (2.0 mL) of lithium aluminum hydride (19.0 mg, 0.450
mmol), ethyl 6-{[(trifluoromethyl)sulfonyl]oxy}nicotinate (112 mg, 0.375 mmol) was
added and the resultant solution was stirred at 0°C for 5 minutes. ~After completion of
the reaction, 1 M sodium hydroxide aqueous solution, Celite, and ethyl acetate were
added to the reaction solution and the resultant mixture was filtered with Celite, followed
by extraction from the filtrate with ethyl acetate. The organic layer was washed with
brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to
obtain a crude product of the title compound (62.9 mg).

[0317] Reference Synthesis Example 94

5-(Chloromethyl)pyridin-2-yl trifluoromethanesulfonate

5-(Hydroxymethyl)pyridin-2-yl trifluoromethanesulfonate (62.9 mg, 0.245 mmol)
synthesized in Reference Synthesis Example 93 was used to obtain a crude product of the
title compound (64.4 mg), by synthesis in a similar manner to Reference Synthesis
Example 68.

[0318] Reference Synthesis Example 95

2-{Iriltuoromethyl )henzoluran-S-carhaldehyde
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To a tetrahydrofuran solution (12 mL) of 5-bromo-2(trifluoromethyl)benzofuran
(587 mg, 2.21 mmol), n-butyl lithium (hexane solution, 1.59 mol/L) (1.70 mL, 2.66
mmol) was added at -78°C and the resultant solution was stirred for 40 minutes.  To the
reaction solution, N,N-dimethylformamide (257 ul., 3.32 mmol) was added and the
resultant mixture was stirred for 3 hours while the temperature of the mixture was raised
to room temperature.  After completion of the reaction, saturatcd ammonium chloride
aqueous solution was added to the reaction solution and extraction with ethyl acetate
from the resultant mixture was performed. The organic layer was washed with brine,
dried over anhydrous sodium sulfate, and concentrated under reduced pressure.  The
obtaincd residue was purified by silica gel column chromatography (hexane/ethyl acetate)
to obtain the titlc compound (180 mg, yield 39%).

[0319] Reference Synthesis Example 96

[2-(Trifluoromethyl)benzoturan-5-yl Jmethanol

To an ethanol solution (2.0 mL) of 2-(trifluoromethyl)benzofuran-5-carbaldehyde
(220 mg, 1.03 mmol) synthesized in Reference Synthesis Example 95, sodium
borohydride (115 mg, 3.05 mmol) was added and the resultant solution was stirred at
70°C for 1 hour and 30 minutes. After completion of the reaction, the reaction solution
was cooled to room temperature and acetic acid was added to the cooled solution,
followed by concentrating the resultant mixture under reduced pressure.  To the obtained
residue, water was added and extraction with dichloromethane trom the resultant mixture
was performed. The organic layer was dried over anhydrous sodium sulfatc and
concentrated under reduced pressure to obtain the title compound (219 mg, yield 99%).

[0320] Reterence Synthesis Example 97

[2-(Trifluoromethyl)benzofuran-5-ylJmethanol (30.0 mg, 0.139 mmol) synthesized

in Reference Synthesis Example 96 was uscd to obtain a crude product of the title
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compound by synthesis in a similar manner to Reference Synthesis Example 68.
[0321] Reference Synthesis Example 98

[2-(Trifluoremethyl)-2 3-dihydrobenzofuran-5-yljmethanol

To an ethanol solution (1.0 mL) of [2-(trifluoromethyl)benzofuran-5-yljmethanol
(30.0 mg, 0.139 mmol) synthesized in Reference Synthesis Example 96,
palladium-activated carbon (15.0 mg) was added and the resultant solution was stirred
under hydrogen atmosphere at room temperature for 30 hours. After completion of the
reaction, the reaction solution was filtered with Celite and the filtrate was concentrated
under reduced pressure to obtain a crude product of the title compound (15.9 mg).

[0322] Reference Synthesis Example 99

S-(Chioromethyl)-2-{trifluoromethyl)-2.3-dihydrobenzoluran

The crude product of [2-(trifluoromethyl)-2,3-dihydrobenzofuran-5-ylJmethanol
(15.9 mg) synthesized in Reference Synthesis Example 98 was used to obtain a crude
product of the title compound (15.8 mg) by synthesis in a similar manner to Reference
Synthesis Example 68.

[0323] Reference Synthesis Example 100

(5-Bromo-4-methylthiophen-2-ylhmethanol

Methyl 5-bromo-4-methylthiophene-2-carboxylate (100 mg, 0.425 mmol) was used
to obtain the title compound (33.7 mg, yield 38%) by synthesis in a similar manner to
Reference Synthesis Example 96.

[0324] Reference Synthesis Example 101

2-Bromo-5-(bromomethyl)-3-methylthiophene

To a tetrahydrofuran solution (1.0 mL) of
(5-bromo-4-methylthiophen-2-yl)methanol (33.7 mg, 0.163 mmol) synthesized in

Reference Synthesis Example 100, carbon tetrabromide (59.4 mg, 0.179 mmol) and
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triphenylphosphine (47.0 mg, 0.179 mmol) were added and the resultant solution was

stirred at room temperature for 20 hours. After completion of the reaction, the reaction
solution was filtered and the obtained filtrate was concentrated under reduced pressure to
obtain the title compound as a crude product.

[0325] Reference Synthesis Example 102

[4-Bromo-5-¢trilluoromethythiophen-2-yl imethanol

To a tetrahydrofuran solution (5.0 mL) of 3-bromo-2-(trifluoromethyl)thiophene
(500 pL, 2.08 mmol), lithium diisopropylamide (2.06 mL, 2.29 mmol) was added under
nitrogen atmosphere at -40°C, and the resultant mixture was stirred for 30 minutes. To
the reaction solution, paraformaldehyde (68.8 mg, 2.29 mmol) was added and the
resultant mixture was stirred for 30 minutes, followed by raising the temperature of the
mixture to -10°C.  The mixture was stirred at -10°C for 4 hours and at 0°C for 1 hour.
After completion of the reaction, a 1 M hydrochloric acid was added to the reaction
solution and extraction from the resultant mixture with ethyl acetate was performed.
The organic layer was washed with a saturated sodium chloride aqueous solution, dried
over anhydrous sodium sulfate, and concentrated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (hexane/ethyl acetate) to
obtain the title compound (106 mg, yield 20%).

[0326] Reference Synthesis Example 103

3-Bromo-5-(hromonicthyl)-2-(trfluoromethylthiophence

[4-Bromo-5-(trifluoromethyl)thiophen-2-yllmethanol (106 mg, 0.407 mmol)
synthesized in Reference Synthesis Example 102 was used to obtain a crude product of
the title compound by synthesis in a similar manner to Reference Synthesis Example 101.

[0327] Reference Synthesis Example 104

2-(Bromomethyl)-5-Nuorothiophene

(5-Fluorothiophen-2-yl)methanol (29.8 mg, 0.225 mmol) was used to obtain a crude
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product of the title compound by synthesis in a similar manner to Reference Synthesis
Example 101.
[0328] Reference Synthesis Example 105

[5-(Tetrahydroturan-2-yl)thiophen-2-ylJmethanol

5-(Tetrahydrofuran-2-yl)thiophene-2-carbaldehyde, (50.0 mg, 0.274 mmol) was
used to obtain a crude product of the title compound by synthesis in a similar manner to
Reference Synthesis Example 96.

[0329] Reference Synthesis Example 106

2-[5-(Chloromethyl)thiophen-2-yl]tetrahydrofuran

[5-(Tetrahydrofuran-2-yl)thiophen-2-yl Jmethanol synthesized in Reference
Synthesis Example 105 was used to obtain the title compound by synthesis in a similar
manner to Reference Synthesis Example 68. The title compound was used in the next
reaction as it was.

[0330] Reference Synthesis Example 107

To an N,N-dimethylformamide solution (30 mL) of 2,2,2 -trifluoroethanol (1.50 g,
15.0 mmol), sodium hydride (655 mg, 15.0 mmol) and ethyl
5-chlorothiophene-2-carboxylate (1.91 g, 10.0 mmol) were added and the resultant
mixture was stirred at 65°C for 6 hours, at room temperature for 15.5 hours, and at 65°C
for 4 hours. After completion of the reaction, water and 1 M hydrochloric acid were
added to the reaction solution and extraction from the resultant mixture with ethyl acetate
was performed. The organic layer was washed with a saturated sodium chloride
aqueous solution, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The obtained residue was purified by silica gel column chromatography
(hexane/ethyl acetate) to obtain the title compound (464 mg, yield 18%).

[0331] Reference Synthesis Example 108
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[5-(2.2.2-Trifluoroethoxy)thiophen-2-yllmethanol

Ethyl 5-(2,2,2- trifluoroethoxy)thiophene-2-carboxylate (254 mg, 1.00 mmol)
synthesized in Reference Synthesis Example 107 was used to obtain the title compound
(95.2 mg, yield 45%) by synthesis in a similar manner to Reference Synthesis Example
93.

[0332] Reference Synthesis Example 109

[5-(2,2,2-Trifluoroethoxy)thiophen-2-yl Jmethanol (95.0 mg, 0.448 mmol)
synthesized in Reference Synthesis Example 108 was used to obtain a crude product of
the title compound by synthesis in a similar manner to Reference Synthesis Example 101.

[0333] Reference Synthesis Example 110

[5-(2,2.2-Trifluoroethoxy)pyrazin-2-yllmethanol

Methyl 5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxylate (582 mg, 2.46 mmol) was
used to obtain the title compound (73.9 mg, yield 14%) by synthesis in a similar manner
to Reference Synthesis Example 93.

[0334] Reference Synthesis Example 111

2-(Chloromethyl)-5-(2,2,2-trifluoroethoxy)pyrazine

[5-(2,2,2-Trifluoroethoxy)pyrazin-2-ylJjmethanol (66.3 mg, 0.319 mmol) synthesized
in Reference Synthesis Example 110 was used to obtain the title compound (39.5 mg,
yield 55%) by synthesis in a similar manner to Reference Synthesis Example 68.

[0335] Reference Synthesis Example 112

Methyl 2-(2.2 2-trifluoroethoxy)thiazole-5-carboxylate

To a tetrahydrofuran solution (5.0 mL) of sodium hydride (465 mg, 11.6 mmol) and

2,2, 2-trifluoroethanol (1.70 mL, 23.3 mmol), methyl 2-bromothiazole-5-carboxylate (517
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mg, 2.33 mmol) was added and the resultant mixture was stirrcd at room temperature for
2 hours. After completion of the reaction, 1 M sodium hydroxide aqueous solution was
added to the rcaction solution and extraction from the rcsultant mixture with ethyl acetate
was performed. The organic layer was washed with water, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure to obtain a crude product of the title
compound (444 mg).

[0336] Reterence Synthesis Example 113

2-(2.2.2-Trifluorocthox y)thiazol-5-yljmethano]

Methyl 2-(2,2,2-trifluorocthoxy)thiazole-5-carboxylate (413 mg, 1.71 mmol)
synthesized in Reference Synthesis Example 112 was used to obtain a crude product of
the title compound (405 mg) by synthesis in a similar manner to Refercnce Synthesis
Example 93.

[0337] Reference Synthesis Example 114

S-(Chloromethy)-2-(2,2.2-trifluorocthox y)thiazole

[2-(2,2,2-trifluoroethoxy)thiazol-5-ylmethanol (50.0 mg, 0.235 mmol) synthesized
in Reference Synthesis Example 113 was used to obtain a crude product of the title
compound (50.3 mg) by synthesis in a similar manner to Reference Synthesis Example
68.

[0338] Reference Synthesis Example 115

Methyl 6-[(2.2,2-trifluorocthoxy)methyl [nicotinate

To an N,N-dimethylformamide solution (10 mL) of methyl
6-(hydroxymethyl)nicotinate (500 mg, 2.99 mmol) and 2,2,2-trifluoroethyl
trifluoromethanesulfonate (518 pL, 3.59 mmol), sodium hydride (179 mg, 4.49 mmol)
was added at 0°C and the resultant mixturc was stirred at room temperature for 4 hours.
After completion of the reaction, water was added to the reaction solution and extraction

from the resultant mixture with ethyl acetate was performed. The organic layer was
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dried over anhydrous sodium sulfate and concentrated under reduced pressure.  The
obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate
= 5/1) to obtain the title compound (171 mg, yield 23%).

[0339] Reterence Synthesis Example 116

10-1(2,2,2-Triflyoroethoxy)methyl [pyridin-3-yl fmcethanol

Methyl 6-[(2,2,2-trifluoroethoxy)methyl]nicotinate (171 mg, 0.685 mmol)
synthesized in Reference Synthesis Example 115 was used to obtain the title compound
(134 mg, yield 88%) by synthesis in a similar manner to Reference Synthesis Example
93.

[0340] Retference Synthesis Example 117

5-(Chloromethyl)-2-[(2.2.2-trifluoroethaxyymethyl pyridine

{6-[(2,2,2-Trifluoroethoxy)methyl]pyridin-3-yl}methanol (134 mg, 0.604 mmol)
synthesized in Reference Synthesis Example 116 was used to obtain a crude product of
the title compound by synthesis in a similar manner to Reference Synthesis Examplc 68.

[0341] Reference Synthesis Example 118

3-(1,1-Diftuorocthyl)- L H-pyrazole

To a dichloroethane solution (6.0 mL) of 1-(1H-pyrazol-3-yl)ethanone (300 mg, 2.73
mmol) and bis(2-methoxyethyl))amino-sulfur trifluoride (1.11 mL, 5.99 mmol), one drop
of ethanol was added at 0°C and the resultant mixture was stirred at room temperature for
1 hour and 30 minutes. After completion of the reaction, the reaction solution was
added dropwise to saturated sodium bicarbonate aqueous solution at 0°C.  After adding
dichloromethane, the resultant mixture was washed with saturated sodium chloride
aqucous solution.  The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure.  The obtained residue was purified by column
chromatography (hexane/ethyl acetate = 3/1) to obtain the title compound (145 mg, yield

41%).
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[0342] Reference Synthesis Example 119

[3-(1,1-Difluoroethyl)-1H-pyrazol-1-ylJmethanol

To an ethanol solution (1.0 mL) of 3-(1,1-difluoroethyl)-1H-pyrazole (145 mg, 1.09
mmol) synthesized in Reference Synthesis Example 118, a formalin aqueous solution (1.0
mL) was added and the resultant mixture was stirred at 70°C for 1 hour. After
completion of the reaction, the reaction solution was concentrated under reduced pressure
to obtain the title compound as a crude product.

[0343] Reference Synthesis Example 120

| -{Clhiloremethy)-3-(1, | -difluoroethy])- | H-pyrazole

The crude product of [3-(1,1-difluoroethyl)-1H-pyrazol-1-ylmethanol synthesized
in Reference Synthesis Example 119 was used to obtain a crude product of the title
compound by synthesis in a similar manner to Reference Synthesis Example 68.

[0344] Reference Synthesis Example 121

1-[5-(TrifluoromethyDthiophen-2-yl]ethanol

To a tetrahydrofuran solution (2.0 mL) of
5-(trifluoromethyl)thiophene-2-carbaldehyde (80.0 mg, 0.444 mmol), methylmagnesium
bromide (533 puL, 0.444 mmol) was added at 0°C and the resultant mixture was stirred at
room temperature for 5 minutes. After completion of the reaction, acetic acid was
added to the reaction solution and the resultant mixture was concentrated under reduced
pressure. To the obtained residue, water was added and extraction from the resultant
mixture with ethyl acetate was performed. The organic layer was concentrated under
reduced pressure to obtain a crude product of the title compound.

[0345] Reference Synthesis Example 122
2-(1-Chloroethyl)-5-(trifluoromethyl)thiophene

The crude product of 1-[5-(trifluoromethyl)thiophen-2-yl]ethanol (30.0 mg)
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synthesized in Reference Synthesis Example 121 was used to obtain a crude product of
the title compound by synthesis in a similar manner to Reference Synthesis Example 68.
[0346] Reference Synthesis Example 123

Ethyl 5-(1.1-difluoroethyDthiophene-2-carboxylate

To a toluene (630 uL) - ethanol (150 pL) solution of ethyl
5-acetylthiophene-2-carboxylate (74.1 mg, 0.374 mmol),
bis(2-methoxyethyl)amino-sulfur trifluoride (689 pL, 3.74 mmol) was added and the
resultant mixture was stirred at 70°C for 4 hours. After completion of the reaction, the
reaction solution was added dropwise to saturated sodium bicarbonate aqueous solution
at 0°C and extraction from the resultant mixture with dichloromethane was performed.
The organic layer was concentrated under reduced pressure to obtain a crude product of
the title compound. The crude product was used in the next step as it was.

[0347] Reference Synthesis Example 124

5-(L.1-Diftuorocthyyhiophene-2-carboxyiic acid

To a methanol solution (1.0 mL) of ethyl
5-(1,1-difluoroethyl)thiophene-2-carboxylate (28.6 mg, 0.130 mmol) synthesized in
Reference Synthesis Example 123, 1 M sodium hydroxide aqueous solution (312 pL,
0.312 mmol) was added and the resultant mixture was stirred at room temperature for 1
day. After completion of the reaction, the reaction solution was concentrated under
reduced pressure and separated with toluene-water. To the water phase, 12 M
hydrochloric acid was added until pH reached 2 and extraction from the resultant mixture
with ethyl acetate was performed. The organic layer was concentrated under reduced
pressure to obtain a crude product of the title compound. The crude product was used in
the next step as it was.

[0348] Reference Synthesis Example 125

[5-(1,1-Difluoroethyl)thiophen-2-ylJmethanol
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5-(1,1-Difluoroethyl)thiophene-2-carboxylic acid synthesized in Reference

Synthesis Example 124 was used to obtain a crude product of the title compound by
synthesis in a similar manner to Reference Synthesis Example 217.
[0349] Reference Synthesis Example 126

2-(Chloromethyl)-3-1 1,1 -difluaroethyDthiophene

[5-(1,1-Difluoroethyl)thiophen-2-ylJmethanol (100 mg, 0.561 mmol) synthesized in
Reference Synthesis Example 125 was used to obtain a crude product of the title
compound by synthesis in a similar manner to Reference Synthesis Example 68.

[0350] Reference Synthesis Example 127

4-(Chloromethylphenyl trilluoramethanesulfonate

4-(Hydroxymethyl)phenyl trifluoromethanesulfonate (843 mg, 3.34 mmol) was used
to obtain a crude product of the title compound (1.50 g) by synthesis in a similar manner
to Reference Synthesis Example 68.

[0351] Reference Synthesis Example 128

[(2-Bromo-5-tluerchenzyDoxy] (tert-butyl) dimethyl silane

To an acetonitrile solution (2.0 mL) of (2-bromo-5-fluorophenyl)methanol (820 mg,
4.00 mmol), triethylamine (835 pL, 6.00 mmol) and tert-butyl dimethyl silyl
trifluoromethanesulfonate (1.27 g, 4.80 mmol) were added and the resultant mixture was
stirred at room temperature for 1 day. After completion of the reaction, saturated
ammonium chloride aqueous solution was added to the reaction solution and extraction
from the resultant mixture with ethyl acetate was performed. The organic layer was
washed with brine, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The obtained residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 95/5 — 85/15) to obtain the title compound (1.01 g, yield 79%).

[0352] Reference Synthesis Example 129

tert-Butyl (38,48 )-d-(4-NTuorophenyD)-3 d-dihydrox ypiperidine- | -carbox ylate
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To a tert-butanol (29 mL) - water (29 mL) solution of AD-mix-a (8.10 g,
manufactured by Aldrich Chemical Company, Inc.) and methanesulfonamide (522 mg,
5.49 mmol), tert-butyl 4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1(2H)-carboxylate
(1.50 g, 5.49 mmol) was added at 0°C and the resultant mixture was stirred at 0°C for 30
minutes and at room temperature for 2 hours and 30 minutes. After completion of the
reaction, water was added to the reaction solution and extraction from the resultant
mixture with dichloromethane was performed. The organic layer was washed with 1 M
sodium hydroxide aqueous solution, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 4/1 — 1/1) to obtain the title compound
(1.66 g, yield 97%).

[0353] Reference Synthesis Example 130

tert-Butyl (38, 48)-4-(4-tluoropheny))-d-hydroxy-3-(pivaleylox yipiperidine- | -carbox viate

To a dichloromethane solution (17 mL) of tert-butyl
(35,4S)-4-(4-fluorophenyl)-3,4-dihydroxypiperidine-1-carboxylate (1.66 g, 5.33 mmol)
synthesized in Reference Synthesis Example 129 and 4-dimethylaminopyridine (33.0 mg,
0.270 mmol), pivalic acid anhydride(1.29 g, 6.93 mmol) and triethylamine (1.49 mL,
10.7 mmol) were added and the resultant mixture was stirred at room temperature for 18
hours and 30 minutes. After completion of the reaction, ethyl acetate was added to the
reaction solution and the resultant mixture was washed with each of saturated ammonium
chloride aqueous solution and saturated sodium chloride aqueous solution. The
obtained organic layer was dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 9/1 — 3/1) to obtain the title compound (2.07 g,
yield 98%).

[0354] Reference Synthesis Example 131

tert-Butyl (R)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate
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To a toluene solution (40 mL) of tert-butyl
(3S,4S)-4-(4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxylate (2.07 g,
5.23 mmol) synthesized in Reference Synthesis Example 130, methyl
N-(triethylammoniosulfonyl)carbamate (1.74 g, 7.32 mmol) was added and the resultant
mixture was stirred at 60°C for 3 hours. After completion of the reaction, ethyl acetate
was added to the reaction solution and the resultant mixture was washed with each of
saturated sodium bicarbonate aqueous solution and saturated sodium chloride aqueous
solution. The obtained organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 9/1 — 3/1) to obtain the title compound
(1.47 g, yield 75%).

[0355] Reference Synthesis Example 132

(R)-4-(4-Fluorophenyl)-1,2,3,6 -tetrahydropyridin-3-yl pivalate

To a dichloromethane solution (3.0 mL) of tert-butyl
(R)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate (1.69 g,
4.48 mmol) synthesized in Reference Synthesis Example 131, trifluoroacetic acid (1.4
mL) was added and the resultant mixture was stirred at room temperature for 2 hours.
After completion of the reaction, saturated sodium bicarbonate aqueous solution was
added to the reaction solution and extraction from the resultant mixture with ethyl acetate
was performed. The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure to obtain the title compound as a crude product.

[0356] Reference Synthesis Example 133

(R)-4-(4-Fluorephenyl)-1,2,3,6-tetrahydropyridin-3-ol

To a 1,4-dioxane (4.5 mL) - water (2.5 mL) solution of the crude product of
(R)-4-(4-fluorophenyl)-1,2,3,6 -tetrahydropyridin-3-yl pivalate synthesized in Reference

Synthesis Example 132, lithium hydroxide monohydrate (229 mg, 5.45 mmol) was added
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and the resultant mixture was stirred at 115°C for 3 hours. After completion of the
reaction, water was added to the reaction solution and extraction from the resultant
mixture with ethyl acetate was performed. The organic layer was concentrated under
reduced pressure and the obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 49/1 — 7/3) to obtain the title compound (640
mg, two step yield 74%).

[0357] Reference Synthesis Example 134

tert-Butyl (3R,4R)-4-(4-fluorophenyl)-3.4-dihydroxypiperidine-1-carboxylate

To a tert-butanol (29 mL) - water (29 mL) solution of AD-mix-p (8.10 g,
manufactured by Aldrich Chemical Company, Inc.) and methanesulfonamide (515 mg,
5.41 mmol), tert-butyl 4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1(2H)-carboxylate
(1.50 g, 5.49 mmol) was added at 0°C and the resultant mixture was stirred at room
temperature for 1 hour and 30 minutes. After completion of the reaction, water was
added to the reaction solution and extraction from the resultant mixture with
dichloromethane was performed. The organic layer was washed with 1 M sodium
hydroxide aqueous solution, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 4/1 — 1/1) to obtain the title compound (1.69 g,
yield 100%).

[0358] Reference Synthesis Example 135
tert-Butyl

(3R 4R)-4-(4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxvylate

To a dichloromethane solution (17 mL) of tert-butyl
(3R,4R)-4-(4-fluorophenyl)-3,4-dihydroxypiperidine-1-carboxylate (1.69 g, 5.43 mmol)
synthesized in Reference Synthesis Example 134 and 4-dimethylaminopyridine (33.0 mg,
0.270 mmol), pivalic acid anhydride (1.31 g, 7.06 mmol) and triethylamine (1.52 mL,

10.9 mmol) were added and the resultant mixture was stirred at room temperature for 22
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hours and 30 minutes. After completion of the reaction, ethyl acetate was added to the
reaction solution and the resultant mixture was washed with each of saturated ammonium
chloride aqueous solution and saturated sodium chloride aqueous solution. The
obtained organic layer was dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 9/1 — 3/1) to obtain the title compound (2.04 g,
yield 95%).

[0359] Reference Synthesis Example 136

tert-Butyl (S)-4-(4-1Tuoraphenyl)-5-(pivaloyloxy)-3,0-dihydropyridine- 1 (21)-carboxylate

To a toluene solution (40 mL) of tert-butyl
(3R,4R)-4-(4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxylate (2.04 g,
5.16 mmol) synthesized in Reference Synthesis Example 135, methyl
N-(triethylammoniosulfonyl)carbamate (1.72 g, 7.22 mmol) was added and the resultant
mixture was stirred at 60°C for 3 hours. After completion of the reaction, ethyl acetate
was added to the reaction solution and the resultant mixture was washed with each of
saturated sodium bicarbonate aqueous solution and saturated sodium chloride aqueous
solution. The obtained organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 9/1 — 3/1) to obtain the title compound
(1.82 g, yield 93%).

[0360] Reference Synthesis Example 137

(S)-4-(4-Fluorophenyh- 1.2, 3 6-tetrahvdropyridin-3-vl pivilade

To a dichloromethane solution (32 mL) of tert-butyl
(S)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate (1.62 g,
4.29 mmol) synthesized in Reference Synthesis Example 136, trifluoroacetic acid (6.5
mL) was added and the resultant mixture was stirred at room temperature for 20 hours.

After completion of the reaction, saturated sodium bicarbonate aqueous solution was
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added to the reaction solution and extraction from the resultant mixture with ethyl acetate

was performed. The organic layer was dried over anhydrous sodium sulfate and

concentrated under reduced pressure to obtain the title compound as a crude product.
[0361] Reference Synthesis Example 138

(S)-4-{4-Fluorophenyl)-1,2,3,0-tetrahydropyridin-3-ol

To a 1,4-dioxane (11 mL) - water (6.5 mL) solution of the crude product of
(S)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yl pivalate synthesized in Reference
Synthesis Example 137, lithium hydroxide monohydrate (1.54 g, 36.7 mmol) was added
and the resultant mixture was stirred at 115°C for 3 hours. After completion of the
reaction, water was added to the reaction solution and extraction from the resultant
mixture with chloroform was performed. The organic layer was concentrated under
reduced pressure and the obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 32/1 — 13/7) to obtain the title compound (383
mg, two step yield 46%).

[0362] Reference Synthesis Example 139

To a 1,4-dioxane (50 mL) - water (10 mL) solution of
6-bromo-3-chloro-2-methoxypyridine (1.98 g, 8.90 mmol), tert-butyl
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridine-1(2H)-carboxylate
(2.50 g, 8.09 mmol), and sodium carbonate (1.71 g, 16.1 mmol),
tetrakis(triphenylphosphine) palladium (0) (467 mg, 0.400 mmol) was added under argon
atmosphere and the resultant mixture was stirred at 100°C for 3 hours. After completion
of the reaction, saturated ammonium chloride aqueous solution was added to the reaction
solution and extraction from the resultant mixture with ethyl acetate was performed.

The organic layer was washed with brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The obtained residue was purified by silica gel

column chromatography (hexane/ethyl acetate = 4/1) to obtain the title compound (2.55 g,
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yield 97%).

[0363] Reference Synthesis Example 140

tert-Butyl

et YRR Y

tert-Butyl 5-chloro-6-methoxy-5',6"-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate
(2.10 g, 6.47 mmol) synthesized in Reference Synthesis Example 139 was used to obtain
the title compound (2.19 g, yield 94%) by synthesis in a similar manner to Reference
Synthesis Example 129.

[0364] Reterence Synthesis Example 141
tert-Butyl

{3S,4S)-4-(5-chloro-6-methox ypyridin-2-yh)-d-hydroxy-3-(pivalovloxy)piperidine- 1 -carb

oxylate

tert-Butyl
(35,4S)-4-(5-chloro-6-methoxypyridin-2-yl)-3,4-dihydroxypiperidine-1-carboxylate (2.19
g, 6.10 mmol) synthesized in Reference Synthesis Example 140 was used to obtain the
title compound (2.98 g, quantitative) by synthesis in a similar manner to Reference
Synthesis Example 130.

[0365] Reference Synthesis Example 142
tert-Butyl

(R)-5-chloro-6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2.4'-bipyridine]-1'(2'H)-carboxyl

ate

tert-Butyl
(35,4S)-4-(5-chloro-6-methoxypyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carb
oxylate (2.80 g, 6.10 mmol) synthesized in Reference Synthesis Example 141 was used to
obtain the title compound (1.35 g, yield 52%) by synthesis in a similar manner to

Reterence Synthesis Example 131.
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[0366] Reference Synthesis Example 143

(R)-5-Chloro-6-methoxy-1',2",3",6'-tetrahydro-[2,4'-bipyridine}-3'-yl pivalate

To a methanol solution (1.0 mL) of tert-butyl
(R)-5-chloro-6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxyl
ate (1.35 g, 3.18 mmol) synthesized in Reference Synthesis Example 142, 4 M hydrogen
chloride/1,4-dioxane (15 mL) was added and the resultant mixture was stirred at room
temperature for 5 minutes.  After completion of the reaction, the reaction solution was
concentrated under reduced pressure and saturated sodium bicarbonate aqueous solution
and water were added to the concentrated solution, followed by extraction from the
resultant mixture with ethyl acetate. The organic layer was concentrated under reduced
pressure to obtain a crude product of the title compound (1.32 g).

[0367] Reference Synthesis Example 144

(R)-5-Chloro-6-methoxy-1'2'"3".6'-tetrahydro-[2.4'-bipyridin]-3'-ol

The crude product of
(R)-5-chloro-6-methoxy-1',2",3",6'-tetrahydro-[2,4'-bipyridine]-3'-yl pivalate (1.32 g)
synthesized in Reference Synthesis Example 143 was used to obtain the title compound
(160 mg, two step yield 21%) by synthesis in a similar manner to Reference Synthesis
Example 133.

[0368] Reference Synthesis Example 145

tert-Butyl 5-fluoro-6-methyl-5',6'-dihydro-[2.4'-bipyridine]-1'(2'H)-carboxvlate

6-Bromo-3-fluoro-2-methylpyridine (1.40 g, 7.37 mmol) was used to obtain the title
compound (1.89 g, yield 97%) by synthesis in a similar manner to Reference Synthesis
Example 139.

[0369] Reference Synthesis Example 146
tert-Butyl

(3S.45)-4-(5-fluoro-6-methylpyridin-2-y1)-3.4-dihydroxypiperidine-1-carboxylate
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tert-Butyl 5-fluoro-6-methyl-5',6'-dihydro-[2,4"-bipyridine]-1'(2'H)-carboxylate
(1.38 g, 4.72 mmol) synthesized in Reference Synthesis Example 145 was used to obtain
the title compound (1.08 g, yield 70%) by synthesis in a similar manner to Reference
Synthesis Example 129.

[0370] Reference Synthesis Example 147

tert-Butyl

(3S.48)-4-(5-fluoro-6-methylpyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-1 -carbox

ylate

tert-Butyl
(35,48)-4-(5-fluoro-6-methylpyridin-2-yl)-3,4-dihydroxypiperidine-1-carboxylate (1.08 g,
3.31 mmol) synthesized in Reference Synthesis Example 146 was used to obtain the title
compound (1.26 g, yield 93%) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0371] Reference Synthesis Example 148

tert-Butyl
(R)-5-fluoro-6-methyl-5'-(pivalovloxy)-5'.6"-dihydro-[2.4'-bipyridine]-1'(2'H)-carboxylate

tert-Butyl
(3S,4S)-4-(5-fluoro-6-methylpyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carbox
ylate (1.26 g, 3.07 mmol) synthesized in Reference Synthesis Example 147 was used to
obtain the title compound (488 mg, yield 40%) by synthesis in a similar manner to
Reference Synthesis Example 131.

[0372] Reference Synthesis Example 149

(R)-5-Fluoro-6-methyl-1'2"3" 6'-tetrahydro-[2.4'-bipyridin]-3'-vl pivalate

tert-Butyl

(R)-5-fluoro-6-methyl-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate
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(488 mg, 1.24 mmol) synthesized in Reference Synthesis Example 148 was used to

obtain a crude product of the title compound (390 mg) by synthesis in a similar manner to
Reference Synthesis Example 143.
[0373] Reference Synthesis Example 150

(R)-5-Fluoro-6-methyl-1'.2".3". 6'-tetrahydro-[ 2.4'-bipyridin]-3'-ol

The crude product of
(R)-5-fluoro-6-methyl-1',2"3",6'-tetrahydro-[2,4"-bipyridin]-3'-yl pivalate (390 mg)
synthesized in Reference Synthesis Example 149 was used to obtain the title compound
(208 mg, two step yield 80%) by synthesis in a similar manner to Reference Synthesis
Example 133.

[0374] Reference Synthesis Example 151

tert-Butyl (3S,48)-4-(6-chloropyridin-2-vyl)-3.4-dihydroxypiperidine-1-carboxylate

tert-Butyl 6-chloro-5',6"-dihydro-[2,4"-bipyridine]-1'(2'H)-carboxylate (918 mg, 3.11
mmol) was used to obtain the title compound (933 mg, yield 93%) by synthesis in a
similar manner to Reference Synthesis Example 129.

[0375] Reference Synthesis Example 152
tert-Butyl

(3S.48)-4-(6-chloropyridin-2-yl)-4-hydrox y-3-(pivaloyloxy)piperidine- 1 -carboxylate

tert-Butyl (3S,4S)-4-(6-chloropyridin-2-yl)-3,4-dihydroxypiperidine-1-carboxylate
(930 mg, 2.83 mmol) synthesized in Reference Synthesis Example 151 was used to
obtain the title compound (1.14 g, yield 99%) by synthesis in a similar manner to
Reference Synthesis Example 130.

[0376] Reference Synthesis Example 153
tert-Butyl

(R)-6-chloro-5'-(pivaloyloxy)-5".6'-dihydro-[2.4'-bipyridine]-1'(2'H)-carbox ylate
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tert-Butyl

(35,48)-4-(6-chloropyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxylate
(1.14 g, 2.76 mmol) synthesized in Reference Synthesis Example 152 was used to obtain
the title compound (340 mg, yield 31%) by synthesis in a similar manner to Reference
Synthesis Example 131.

[0377] Reference Synthesis Example 154

(R)-6-Chloro-1'.2".3".6'-tetrahydro-[2.4'-bipyridin]-3'-yl pivalate

tert-Butyl
(R)-6-chloro-5"-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate (340 mg,
0.861 mmol) synthesized in Reference Synthesis Example 153 was used to obtain a crude
product of the title compound (248 mg) by synthesis in a similar manner to Reference
Synthesis Example 132.

[0378] Reference Synthesis Example 155

(R)-6-Chloro-1'2'3".6'-tetrahydro-[2.4'-bipyridin]-3'-ol

The crude product of (R)-6-chloro-1',2",3",6'-tetrahydro-[2,4'-bipyridin]-3'-yl pivalate
(248 mg) synthesized in Reference Synthesis Example 154 was used to obtain the title
compound (68.0 mg, two step yield 38%) by synthesis in a similar manner to Reference
Synthesis Example 133.

[0379] Reference Synthesis Example 156

tert-Butyl

(3S.,45)-4-hydroxy-4-(6-methylpyridin-2-yl)-3-(pivaloyloxy)piperidine-1-carboxylate

A 1,4-dioxane (46 mL) - water (12 mL) solution of tert-butyl
(3S,4S)-4-(6-chloropyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxylate
(2.30 g, 5.57 mmol) synthesized in Reference Synthesis Example 152,
2,4,6-trimethyl-1,3,5,2,4,6-trioxatriborinane (1.2 mL, 13.4 mmol),

1,1'-bis(diphenylphosphino)ferrocene-palladium (1) dichloride - dichloromethane
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complex (915 mg, 1.12 mmol), and sodium carbonate (1.20 g, 11.3 mmol) was stirred
under argon atmosphere at 88°C for 3 hours. After completion of the reaction, saturated
ammonium chloride aqueous solution was added to the reaction solution and extraction
from the resultant mixture with chloroform was performed. The organic layer was
washed with brine, dried over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 4/1) to obtain the title compound (1.50 g, yield
69%).

[0380] Reference Synthesis Example 157
tert-Butyl

(R)-6-methyl-5'-(pivaloyloxy)-5'.6"-dihydro-[2.4'-bipyridine]-1'(2'H)-carboxylate

tert-Butyl
(35,4S5)-4-hydroxy-4-(6-methylpyridin-2-yl)-3-(pivaloyloxy)piperidine-1-carboxylate
(1.50 g, 3.82 mmol) synthesized in Reference Synthesis Example 156 was used to obtain
the title compound (790 mg, yield 56%) by synthesis in a similar manner to Reference
Synthesis Example 131.

[0381] Reference Synthesis Example 158

(R)-6-Methyl-1'2".3".6'-tetrahydro-[2.4'-bipyridine|-3'-yl pivalate

tert-Butyl
(R)-6-methyl-5'-(pivaloyloxy)-5',6"-dihydro-[ 2,4'-bipyridine]-1'(2'H)-carboxylate (790
mg, 2.11 mmol) synthesized in Reference Synthesis Example 157 was used to obtain a
crude product of the title compound (576 mg) by synthesis in a similar manner to
Reference Synthesis Example 132,

[0382] Reference Synthesis Example 159

(R)-6-Methyl-1'2'3".6'-tetrahydro-[2.4'-bipyridin]-3'-ol

The crude product of (R)-6-methyl-1',2',3',6'-tetrahydro-[2,4'-bipyridine]-3'-yl
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pivalate (576 mg) synthesized in Reference Synthesis Example 158 was used to obtain
the title compound (226 mg, two step yield 56%) by synthesis in a similar manner to
Reference Synthesis Example 133.

[0383] Reference Synthesis Example 160

tert-Buty! 4-(4-Huero-2-mcthylphenyl)-5,0-dihydropyridine- 1 (2H)-carbox vlate

1-Bromo-4-fluoro-2-methylbenzene(1.20 mL, 9.70 mmol) was used to obtain the
title compound (1.95 g, vield 83%) by synthesis in a similar manner to Reference
Synthesis Example 139.

[0384] Reference Synthesis Example 161

tert-Buivl (38.448)-4-(4-fluoro-2-methyvlphenyD)-3.4-dihvdroxypiperidine- | -carbox viate

tert-Butyl 4-(4-fluoro-2-methylphenyl)-5,6-dihydropyridine-1(2H)-carboxylate (1.48
g, 5.08 mmol) synthesized in Reference Synthesis Example 160 was used to obtain the
title compound (695 mg, yield 42%) by synthesis in a similar manner to Reference
Synthesis Example 129.

[0385] Reference Synthesis Example 162
tert-Butyl

(38.45)-4-(4-Tluwore-2-mcthylphenyl y-4-hiydrox y-3-(pivaloyloxy)piperidine- | -carbox ylate

tert-Butyl
(35,4S)-4-(4-fluoro-2-methylphenyl)-3,4-dihydroxypiperidine-1-carboxylate (695 mg,
2.14 mmol) synthesized in Reference Synthesis Example 161 was used to obtain the title
compound (856 mg, yield 98%) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0386] Retference Synthesis Example 163
tert-Butyl

(R )-+-(4-fluoro-2-mcthylphenyl)-5-(pivaloyloxy)-5,0-dihvdropyridine-1(2H)-carbox ylate
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tert-Butyl

(3S,48)-4-(4-fluoro-2-methylphenyl)-4-hydroxy-3-(pivaloyloxy)piperidine- 1-carboxylate
(856 mg, 2.09 mmol) synthesized in Reference Synthesis Example 162 was used to
obtain the title compound (649 mg, yield 79%) by synthesis in a similar manner to
Reference Synthesis Example 131.

[0387] Reference Synthesis Example 164

(R}-4-(d-Fluore-2-methylphenyt)-1,2.3.0-tetrahydropyridin-3-y! pivalate

tert-Butyl
(R)-4-(4-fluoro-2-methylphenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate
(649 mg, 1.66 mmol) synthesized in Reference Synthesis Example 163 was used to
obtain the title compound (455 mg, yield 94%) by synthesis in a similar manner to
Reference Synthesis Example 132.

[0388] Reference Synthesis Example 165

(R)-4-(4-Fluoro-2-methylphenyl}-1.2.3,6-tetrahydropyridin-3-ol

(R)-4-(4-Fluoro-2-methylphenyl)-1,2,3,6-tetrahydropyridin-3-yl pivalate (455 mg,
1.56 mmol) synthesized in Reference Synthesis Example 164 was used to obtain the title
compound (295 mg, yield 91%) by synthesis in a similar manner to Reference Synthesis
Example 133.

[0389] Reference Synthesis Example 166

tert-Butyl 6-methoxy-5',6"-dihydro-[2,4'-bipyridine]-1'(2"H)-carboxylate

2-Bromo-6-methoxypyridine (1.34 g, 7.12 mmol) was used to obtain the title
compound (1.86 g, yield 99%) by synthesis in a similar manner to Reference Synthesis
Example 139.

[0390] Reference Synthesis Example 167

tert-Butyl (38,45)-3 4-dihydroxy-4-(0-methoxypynidin-2-yhpiperidine-§ -carbox ylate
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tert-Butyl 6-methoxy-5',6'-dihydro-[2,4'"-bipyridine]-1'(2'H)-carboxylate (1.20 g,

4.13 mmol) synthesized in Reference Synthesis Example 166 was used to obtain the title
compound (1.13 g, yield 84%) by synthesis in a similar manner to Reference Synthesis
Example 129.

[0391] Reference Synthesis Example 168
tert-Butyl

(35.48)-4-hydroxy-4-(6-methoxypyridin-2-yl)-3-{ pivaloylox y)piperidine-1-carbox ylate

tert-Butyl
(35,4S)-3,4-dihydroxy-4-(6-methoxypyridin-2-yl)piperidine-1-carboxylate (1.12 g, 3.45
mmol) synthesized in Reference Synthesis Example 167 was used to obtain the title
compound (1.12 g, yield 79%) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0392] Reference Synthesis Example 169
lert-Buiyl
(R)-6-methoxy-5'-(pivaloyloxy)-5'.6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate

tert-Butyl
(35,4S)-4-hydroxy-4-(6-methoxypyridin-2-yl)-3-(pivaloyloxy)piperidine- 1 -carbox ylate
(1.12 g, 2.74 mmol) synthesized in Reference Synthesis Example 168 was used to obtain
the title compound (616 mg, yield 58%) by synthesis in a similar manner to Reference
Synthesis Example 131.

[0393] Reference Synthesis Example 170

{R)-0-Mcthoxy-1"2" 3".0"-tetrahydro-[ 2 4'-bipyridin - 3=yl pivalate

tert-Butyl
(R)-6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate (615
mg, 1.57 mmol) synthesized in Reference Synthesis Example 169 was used to obtain a
crude product of the title compound (530 mg) by synthesis in a similar manner to

Reference Synthesis Example 132.
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[0394] Reference Synthesis Example 171

(R)-6-Methoxy-1'2"3".6'-tetrahydro-[2.4'-bipyridin]-3"-ol

The crude product of (R)-6-methoxy-1',2",3',6'-tetrahydro-[2,4'-bipyridin]-3'-yl
pivalate (530 mg) synthesized in Reference Synthesis Example 170 was used to obtain
the title compound (217 mg, two step yield 66%) by synthesis in a similar manner to
Reference Synthesis Example 133.

[0395] Reference Synthesis Example 172

tert-Butyl 4-(3-fluoro-4-methylphenyl)-5.6-dihydropyridine-1(2H)-carboxylate

4-Bromo-2-fluoro-1-methylbenzene (1.35 g, 7.12 mmol) was used to obtain the title
compound (1.91 g, quantitative) by synthesis in a similar manner to Reference Synthesis
Example 139.

[0396] Reference Synthesis Example 173

tert-Butyl (3S.45)-4-(3-fluoro-4-methylphenyl)-3.4-dihvdroxypiperidine- 1 -carboxylate

tert-Butyl 4-(3-fluoro-4-methylphenyl)-5,6-dihydropyridine-1(2H)-carboxylate (1.20
g, 4.12 mmol) synthesized in Reference Synthesis Example 172 was used to obtain the
title compound (1.06 g, yield 79%) by synthesis in a similar manner to Reference
Synthesis Example 129.

[0397] Reference Synthesis Example 174

tert-Butyl

(3S.4S)-4-(3-fluoro-4-methylphenyl)-4-hydroxy-3-(pivaloyloxy)piperidine- | -carboxylate

tert-Butyl
(3S,48)-4-(3-fluoro-4-methylphenyl)-3,4-dihydroxypiperidine-1-carboxylate (1.05 g,
3.23 mmol) synthesized in Reference Synthesis Example 173 was used to obtain the title
compound (1.27 g, yicld 96%) by synthesis in a similar manner to Reference Synthesis

Example 130.
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[0398] Reference Synthesis Example 175

tert-Butyl

(R)-4-(3-fluoro-4-methylphenyl)-5-(pivaloyloxy)-5.6-dihydropyridine-1(2H)-carbox ylate

tert-Butyl
(385,45)-4-(3-fluoro-4-methylphenyl)-4-hydroxy-3-(pivaloyloxy)piperidine- 1 -carboxylate
(1.26 g, 3.08 mmol) synthesized in Reference Synthesis Example 174 was used to obtain
the title compound (861 mg, yield 71%) by synthesis in a similar manner to Reference
Synthesis Example 131.

[0399] Reference Synthesis Example 176

(R)-4-(3-Fluoro-4-methylphenyl)-1,2.3.6-tetrahydropyridin-3-vl pivalate

tert-Butyl
(R)-4-(3-fluoro-4-methylphenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate
(850 mg, 2.17 mmol) synthesized in Reference Synthesis Example 175 was used to
obtain a crude product of the title compound (643 mg) by synthesis in a similar manner to
Reference Synthesis Example 132.

[0400] Reference Synthesis Example 177

(R)-4-(3-Fluoro-4-methylphenyl)-1,2.3.6-tetrahydropyridin-3-ol

The crude product of
(R)-4-(3-fluoro-4-methylphenyl)-1,2,3,6-tetrahydropyridin-3-yl pivalate (643 mg)
synthesized in Reference Synthesis Example 176 was used to obtain the title compound
(398 mg, two step yield 88%) by synthesis in a similar manner to Reference Synthesis
Example 133.

[0401] Reference Synthesis Example 178

tert-Butyl 4-(3-chloro-4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxvlate

4-Bromo-2-chloro-1-fluorobenzene (1.49 g, 7.12 mmol) was used to obtain the title
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compound (2.14 g, quantitative) by synthesis in a similar manner to Reference Synthesis
Example 139.
[0402] Reference Synthesis Example 179

tert-Butyl (3S.48)-4-(3-chloro-4-fluorophenyl)-3.4-dihydroxypiperidine-1-carboxylate

tert-Butyl 4-(3-chloro-4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxylate (1.20
g, 3.85 mmol) synthesized in Reference Synthesis Example 178 was used to obtain the
title compound (1.25 g, yield 94%) by synthesis in a similar manner to Reference
Synthesis Example 129.

[0403] Reference Synthesis Example 180

tert-Butyl

(3S.4S)-4-(3-chloro-4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxylate

tert-Butyl
(35,4S)-4-(3-chloro-4-fluorophenyl)-3,4-dihydroxypiperidine-1-carboxylate (1.24 g, 3.59
mmol) synthesized in Reference Synthesis Example 179 was used to obtain the title
compound (1.31 g, yield 85%) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0404] Reference Synthesis Example 181

tert-Butyl

(R)-4-(3-chloro-4-fluorophenyl)-5-(pivaloyloxy)-5.6-dihydropyridine-1(2H)-carboxylate

tert-Butyl
(3S,4S)-4-(3-chloro-4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-1-carboxylate
(1.30 g, 3.02 mmol) synthesized in Reference Synthesis Example 180 was used to obtain
the title compound (845 mg, yield 68%) by synthesis in a similar manner to Reference
Synthesis Example 131.

[0405] Reference Synthesis Example 182

(R)-4-(3-Chloro-4-fluorophenyl)-1.2.3.6-tetrahydropyridin-3-yl pivalate
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tert-Butyl
(R)-4-(3-chloro-4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate
(830 mg, 2.02 mmol) synthesized in Reference Synthesis Example 181 was used to
obtain a crude product of the title compound (649 mg) by synthesis in a similar manner to
Reference Synthesis Example 132.

[0406] Reference Synthesis Example 183

(R)-4-(3-Chloro-4-fluorophenyl)-1.,2.3.6-tetrahydropyridin-3-ol

The crude product of (R)-4-(3-chloro-4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yl
pivalate (649 mg) synthesized in Reference Synthesis Example 182 was used to obtain
the title compound (370 mg, two step yield 78%) by synthesis in a similar manner to
Reference Synthesis Example 133.

[0407] Reference Synthesis Example 184

tert-Butyl 6-methoxy-5",6"-dihydro-[ 2.4'-bipyridine]-1'(2'H)-carboxylate

2-Bromo-6-methoxypyridine (1.34 g, 7.12 mmol) was used to obtain the title
compound (1.89 g, quantitative) by synthesis in a similar manner to Reference Synthesis
Example 139.

[0408] Reference Synthesis Example 185

tert-Butyl 3.4-dihydroxy-4-(6-methoxypyridin-2-yl)piperidine-1-carboxylate

To an acetone (10 mL) - water (1.0 mL) solution of tert-butyl
6-methoxy-5',6'-dihydro-[2,4"-bipyridine]-1'(2'H)-carboxylate (1.00 g, 3.44 mmol)
synthesized in Reference Synthesis Example 184, supported osmium tetroxide (276 mg,
0.102 mmol, osmium content 9.4%, manufactured by Wako Pure Chemical Industries,
Ltd.) and N-methylmorpholine-N-oxide (1.20 g, 10.3 mmol) were added and the resultant
mixture was stirred at room temperature for 6 days. After completion of the reaction,

the reaction solution was filtered and ethyl acetate was added to the filtrate, followed by



10

15

20

25

160

washing the resultant mixture with saturated ammonium chloride aqueous solution and
brine. The organic layer was dried over anhydrous sodium sulfate and concentrated
under reduced pressure to obtain the title compound (1.01 g, yield 91%).

[0409] Reference Synthesis Example 186

tert-Butyl 4-hydroxy-4-(6-methoxypyridin-2-v1)-3-(pivaloyloxy)piperidine-1-carboxylate

tert-Butyl 3,4-dihydroxy-4-(6-methoxypyridin-2-yl)piperidine-1-carboxylate (1.01 g,
3.11 mmol) synthesized in Reference Synthesis Example 185 was used to obtain the title
compound (950 mg, yield 75%) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0410] Reference Synthesis Example 187

tert-Butyl 6-methoxy-5'-(pivaloyloxy)-5',6'-dihvdro-[2.4'-bipvridine]-1'(2'H)-carboxylate

tert-Butyl
4-hydroxy-4-(6-methoxypyridin-2-yl)-3-(pivaloyloxy)piperidine-1-carboxylate (844 mg,
2.06 mmol) synthesized in Reference Synthesis Example 186 was used to obtain the title
compound (538 mg, yield 67%) by synthesis in a similar manner to Reference Synthesis
Example 131.

[0411] Reference Synthesis Example 188

6-Methoxy-142" 3" 6" tetrahydro-f 2.4'-bipyndin]-3'-yl pivalate

tert-Butyl
6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2,4"-bipyridine]-1'(2'H)-carboxylate (50.0 mg,
0.128 mmol) synthesized in Reference Synthesis Example 187 was used to obtain a crude
product of the title compound by synthesis in a similar manner to Reference Synthesis
Example 132. The crude product was used in the next reaction as it was.

[0412] Reference Synthesis Example 189

O0-Mecthoxy-1".2"3" 0 -tetrahvdro-| 2.4 -bipyridin]-3'-ol
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The crude product of 6-methoxy-1',2',3",6'-tetrahydro-[2,4"-bipyridin]-3'-yl pivalate

synthesized in Reference Synthesis Example 188 was used to obtain the title compound
(20.0 mg, two step yield 76%) by synthesis in a similar manner to Reference Synthesis
Example 133.

[0413] Reference Synthesis Example 190

tert-Butyl (3S.4R)-3.4-dihydroxy-4-(4-methylthiophen-2-yl)piperidine- 1 -carboxylate

tert-Butyl 4-(4-methylthiophen-2-yl)-5,6-dihydropyridine-1(2H)-carboxylate (700
mg, 2.51 mmol) was used to obtain the title compound (570 mg, yield 73%) by synthesis
in a similar manner to Reference Synthesis Example 129.

[0414] Reference Synthesis Example 191

tert-Butyl

(3S.4R)-4-hydroxy-4-(4-methylthiophen-2-yl)-3-(pivaloyloxy)piperidine-1-carboxylate

tert-Butyl
(35,4R)-3,4-dihydroxy-4-(4-methylthiophen-2-yl)piperidine- 1-carboxylate (570 mg, 1.81
mmol) synthesized in Reference Synthesis Example 190 was used to obtain the title
compound (615 mg, yield 85%) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0415] Reference Synthesis Example 192

tert-Butyl

(R)-4-(4-methylthiophen-2-vyl)-5-(pivaloyloxy)-5.6-dihydropyridine-1(2H)-carboxylate

tert-Butyl
(3S,4R)-4-hydroxy-4-(4-methylthiophen-2-yl)-3-(pivaloyloxy)piperidine- 1 -carboxylate
(615 mg, 1.54 mmol) synthesized in Reference Synthesis Example 191 was used to
obtain the title compound (338 mg, yield 58%) by synthesis in a similar manner to
Reference Synthesis Example 131.

[0416] Reference Synthesis Example 193
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(R)-4-(4-Methylthiophen-2-y)-1,2,3,6-tetrahydropyridin-3-yl pivalate

tert-Butyl
(R)-4-(4-methylthiophen-2-yl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate
(338 mg, 0.891 mmol) synthesized in Reference Synthesis Example 192 was used to
obtain a crude product of the title compound (219 mg) by synthesis in a similar manner to
Reference Synthesis Example 132.

[0417] Reference Synthesis Example 194
(R)-4-(4-Methylthiophen-2-yl)-1,2,3,6-tetrahydropyridin-3-ol

The crude product of (R)-4-(4-methylthiophen-2-yl)-1,2,3,6-tetrahydropyridin-3-yl
pivalate (219 mg) synthesized in Reference Synthesis Example 193 was used to obtain
the title compound (112 mg, two step yield 64%) by synthesis in a similar manner to
Reference Synthesis Example 133.

[0418] Reference Synthesis Example 195

tert-Butyl 4-(5-methylthiophen-3-vl)-5,6-dihydropyridine-1(211)-carboxylate

tert-Butyl
4-{[(trifluoromethyl)sulfonylJoxy}-5,6-dihydropyridine-1(2H)-carboxylate (1.66 g, 5.00
mmol) and a crude product of
4,4,5,5,-tetramethyl-2-(5-methylthiophen-3-yl)-1,3,2-dioxaborolane (3.40 g) were used to
obtain a crude product of the title compound (970 mg) by synthesis in a similar manner to
Reference Synthesis Example 139.

[0419] Reference Synthesis Example 196

tert-Butyl (35.4S5)-3.4-dihydroxy-4-(5-methylthiophen-3-yl)piperidine-1-carboxylate

The crude product of tert-butyl
4-(5-methylthiophen-3-yl)-5,6-dihydropyridine-1(2H)-carboxylate (970 mg) synthesized

in Reference Synthesis Example 195 was used to obtain a crude product of the title
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compound (415 mg) by synthesis in a similar manner to Reference Synthesis Example
129.
[0420] Reference Synthesis Example 197

tert-Butyl

(3S.,48)-4-hydroxy-4-(5-methylthiophen-3-y1)-3-(pivaloyloxy)piperidine-1-carboxylate

The crude product of tert-butyl
(3S,45)-3,4-dihydroxy-4-(5-methylthiophen-3-yl)piperidine- 1-carboxylate (415 mg)
synthesized in Reference Synthesis Example 196 was used to obtain a crude product of
the title compound (310 mg) by synthesis in a similar manner to Reference Synthesis
Example 130.

[0421] Reference Synthesis Example 198

tert-Butyl

(R)-4-(5-methylthiophen-3-yl)-5-(pivaloyloxy)-5.6-dihydropyridine-1(2H)-carboxylate

The crude product of tert-butyl
(38,45)-4-hydroxy-4-(5-methylthiophen-3-yl)-3-(pivaloyloxy)piperidine-1-carboxylate
(310 mg) synthesized in Reference Synthesis Example 197 was used to obtain a crude
product of the title compound (233 mg) by synthesis in a similar manner to Reference
Synthesis Example 131.

[0422] Reference Synthesis Example 199

(R)-4-(5-Methylthiophen-3-vyl1)-1.2.3.6-tetrahydropyridin-3-yl pivalate

The crude product of tert-butyl
(R)-4-(5-methylthiophen-3-yl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate
(233 mg) synthesized in Reference Synthesis Example 198 was used to obtain a crude
product of the title compound (185 mg) by synthesis in a similar manner to Reference
Synthesis Example 132.

[0423] Reference Synthesis Example 200
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(R)-4-(5-Methylthiophen-3-yl)-1.2,3,0-tetrahydropyridin-3-ol

The crude product of (R)-4-(5-methylthiophen-3-yl)-1,2,3,6-tetrahydropyridin-3-yl
pivalate (185 mg) synthesized in Reference Synthesis Example 199 was used to obtain
the title compound (101 mg, five step yield 10%) by synthesis in a similar manner to
Reference Synthesis Example 133.

[0424] Reference Synthesis Example 201
tert-Butyl

5-(1,3-dioxoisoindolin-2-yl)-4-(4-luorophenyl)}-5.6-dihvdropyridine-1(2H)-carboxyvlate

To a tetrahydrofuran solution (10 mL) of tert-butyl
4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridine-1(2H)-carboxylate (1.00 g, 3.41
mmol) synthesized in Reference Synthesis Example 354, triphenylphosphine (0.894 g,
3.41 mmol), and phthalimide (0.501 g, 3.41 mmol), diisopropyl azodicarboxylate (1.9 M,
toluene solution) (1.97 mL, 3.75 mmol) was added dropwise and the resultant mixture
was stirred at room temperature for 1 day. After completion of the reaction, the reaction
solution was concentrated and the resultant residue was purified by silica gel column
chromatography to obtain the title compound (1.21 g, yield 84%).

[0425] Reference Synthesis Example 202

tert-Butyl S-amino-4-(4-tluorophenyl)-5.6-dihydropyridine-1(2H)-carboxylate

To an ethanol solution (5.0 mL) of tert-butyl
5-(1,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6- dihydropyridine-1(2H)-carboxylate
(500 mg, 2.36 mmol) synthesized in Reference Synthesis Example 201, hydrazine
monohydrate (177 mg, 7.08 mmol) was added and the resultant mixture was stirred under
reflux by heating for 5 hours.  After completion of the reaction, the reaction solution
was filtered and the filtratc was concentrated under reduced pressure. Chloroform was
added to the obtained residue and the resultant mixture was filtered again, followed by

concentrating the resultant filtratc under reduced pressure.  The obtained residue was
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purified by silica gel column chromatography to obtain the title compound (150 mg, yield

22%).
[0426] Retference Synthesis Example 203
tert-Butyl

4-(4-Nuorophenyl}-5-(methylsulfonamido)-5,6-dihydropyridine- 12 H)-carbox ylate

To a tetrahydrofuran solution (2.0 mL) of tert-butyl
5-amino-4-(4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxylate (100 mg, 0.342
mmol) synthesized in Reference Synthesis Example 202, triethylamine (52.0 pL, 0.374
mmol), and N,N-dimethyl-4-aminopyridine (2.00 mg, 0.0170 mmol) were added, and
then methanesulfonyl chloride (29.0 pnL, 0.374 mmol) was added at 0°C with stirring,
followed by stirring the resultant reaction solution for 2 hours. After completion of the
reaction, saturated ammonium chloride aqueous solution was added to the reaction
solution and extraction from the resultant mixture with ethyl acetate was performed.
The organic layer was dried over anhydrous magnesium sulfate and concentrated under
reduced pressure to obtain a crude product of the title compound.

[0427] Reference Synthesis Example 204

N-[4-(4-Fluorophenyl)-1.2. 3 6-1etraliydropyridin-3-yl methancesul fonamide

tert-Butyl
4-(4-fluorophenyl)-5-(methylsulfonamido)-5,6-dihydropyridine-1(2H)-carboxylate (140
mg, 0.378 mmol) synthesized in Reference Synthesis Example 203 was used to obtain a
crude product of the title compound by synthesis in a similar manner to Reference
Synthesis Example 132.

[0428] Reference Synthesis Example 205

2-[4-(4-Fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yl]isoindoline-1,3-dione

tert-Butyl

5-(1,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6-dihydropyridine- 1 (2H)-carboxylate
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(350 mg, 0.829 mmol) synthesized in Reference Synthesis Example 201 was used to

obtain the title compound (90.0 mg, yield 34%) by synthesis in a similar manner to
Reference Synthesis Example 132.
[0429] Reference Synthesis Example 206

4-(4-Fluorophenyl)-1.2.3.6-tetrahydropyridin-3-amine

2-[4-(4-Fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yl]isoindolin-1,3-dione (90.0 mg.,
0.278 mmol) synthesized in Reference Synthesis Example 205 was used to obtain the title
compound (60.0 mg, quantitative) by synthesis in a similar manner to Reference
Synthesis Example 202.

[0430] Reference Synthesis Example 207

tert-Butyl 5-acetamido-4-(4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carbox viate

To a tetrahydrofuran solution (2.0 ml) of tert-butyl
5-amino-4-(4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxylate (100 mg, 0.342
mmol) synthesized in Reference Synthesis Example 202, triethylamine (52.0 pL, 0.374
mmol) and 4-dimethylaminopyridine (2.08 mg, 0.0170 mmol) were added and then acetic
anhydride (26.0 pL, 0.374 mmol) was added with stirring at 0°C, followed by stirring the
resultant reaction solution at 0°C for 2 hours. After completion of the reaction, the
reaction solution was purified by silica gel column chromatography to obtain the title
compound (119 mg, yield 8§7%).

[0431] Retference Synthesis Example 208

N-[4-(4-Fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yl]acetamide

tert-Butyl 5-acetamido-4-(4-fluorophenyl)-5,6-dihydropyridine- 1(2H)-carboxylate
(119 mg, 0.356 mmol) synthesized in Reference Synthesis Example 207 was used to
obtain a crude product of the title compound by synthesis in a similar manner to
Reference Synthesis Example 132.

[0432] Reference Synthesis Example 209
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tert-Butyl

(S)-5-(1,3-dioxoisvindolin-2-yl)-4-(4-fluorophenyl)-5.0-dihydropyrdine- | 2H)-carbox vl

ate

tert-Butyl (R)-4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridine-1(2H)-carboxylate
(387 mg, 1.32 mmol) synthesized in Reference Synthesis Example 364 was used to
obtain the title compound (250 mg, yield 45%) by synthesis in a similar manner to
Reference Synthesis Example 201.

[0433] Reference Synthesis Example 210

(S)-2-[4-(4-Fluorophenyl)-1,2.3 6-tetrahydropyridin-3-yl Jisoindoline-1,3-dione

tert-Butyl
(S)-5-(1,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxyl
ate (0.250 g, 0.592 mmol) synthesized in Reference Synthesis Example 209 was used to
obtain a crude product of the title compound by synthesis in a similar manner to
Reference Synthesis Example 132.

[0434] Reference Synthesis Example 211

(S)-4-(4-Iluorophenyl)-1,2,3.6-tetrahydropyridin-3-amine

To an ethanol solution (1.0 mL) of
(S)-2-[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yl]isoindoline-1,3-dione (170 mg,
0.402 mmol) synthesized in Reference Synthesis Example 210, hydrazine monohydratc
(150 mg, 3.00 mmol) was added and the resultant mixture was stirred under reflux by
heating for 2 hours.  After complction of the reaction, the reaction solution was filtered
and the filtrate was concentrated under reduced pressure.  Ethyl acetate was added to the
obtaincd residue and the resultant mixture was filtered again, followed by concentrating
the resultant filtrate under reduced pressure to obtain the title compound (46.0 mg, yield
59%).

[0435] Reference Synthesis Example 212
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tert-Butyl.

(R)-5-(1,3-dioxoiseindolin-2-yl}-4-(4- tuorophenyl)-3,6-dihvdropyridine- [ ( 211)-carbox yi

ate

tert-Butyl (S)-4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridine-1(2H)-carboxylate
(387 mg, 1.32 mmol) synthesized in Reference Synthesis Example 365 was used to
obtain the title compound (100 mg, yield 20%) by synthesis in a similar manner to
Reference Synthesis Example 201.

[0436] Reference Synthesis Example 213

(R)-2-[4-(4-Flugrophenyh)-1.2.3 6-tetrahydropyridin-3-yl]isoindoline-1.3-dione

Tert-butyl
(R)-5-(1,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6-dihydropyridine-1(2H)-carboxyl
ate (100 mg, 0.237 mmol) synthesized in Reference Synthesis Example 212 was used to
obtain a crude product of the title compound by synthesis in a similar manner to
Reference Synthesis Example 132.

[0437] Reference Synthesis Example 214

(R)-4-(4-Fluorophenyl)-1.2.3.6-tetrahvdropyridin-3-amine

(R)-2-[4-(4-Fluorophenyl)-1,2,3,6-tetrahydropyridin-3-yljisoindoline-1,3-dione
(72.0 mg, 0.224 mmol) synthesized in Reference Synthesis Example 213 was used to
obtain the title compound (23.0 mg, yield 53%) by synthesis in a similar manner to
Reference Synthesis Example 211.

[0438] Reference Synthesis Example 215

(R)-1-(3-Fluorophenyh)-5-(hydroxymethyt)pyrrolidin-2-one

To (S)-5-(hydroxymethyl)dihydrofuran-2(3H)-one (500 mg, 4.31 mmol),
4-fluoroaniline (574 mg, 5.17 mmol) was added and the resultant mixture was stirred at

150°C for 3 days. After completion of the reaction, chloroform and hydrochloric acid
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were added to the reaction solution and extraction from the resultant mixture with
chloroform was performed. The organic layer was dried over anhydrous sodium sulfate
and concentrated under reduced pressure to obtain a crude product of the title compound
(990 mg).

[0439] Reference Synthesis Example 216

(R)-5-(Aminomethyl)-1-(4-fluorophenyl)pyrrolidin-2-one

To a dichloromethane (10 mL) - acetonitrile (2.0 mL) solution of
(R)-1-(4-fluorophenyl)-5-(hydroxymethyl)pyrrolidin-2-one (500 mg, 2.39 mmol)
synthesized in Reference Synthesis Example 215, triphenylphosphine (753 mg, 2.87
mmol), di-tert-butyl iminodicarboxylate (626 mg, 2.87 mmol), and diethyl
azodicarboxylate (40% toluene solution) (1.25 g, 2.87 mmol) were added at room
temperature and the resultant mixture was stirred for 1 hour and 30 minutes. After
completion of the reaction, the reaction solution was concentrated under reduced pressure
and 4 M hydrogen chloride/1,4-dioxane solution (7.5 mL) was added to the obtained
residue, followed by stirring the resultant mixture for 1 day. After completion of the
reaction, water and ethyl acetate were added to the reaction solution and the resultant
mixture was washed with ethyl acetate. Thereafter, 1 M sodium hydroxide aqueous
solution was added to the water phase and extraction from the resultant mixture with
chloroform was performed. The organic layer was dried over anhydrous sodium sulfate
and concentrated under reduced pressure to obtain a crude product of the title compound
(120 mg).

[0440] Reference Synthesis Example 217

(R)-[1-(4-Fluorophenyhpyrrolidin-2-yl Jmethanamine

To a tetrahydrofuran solution (1.0 mL) of
(R)-5-(aminomethyl)-1-(4-fluorophenyl)pyrrolidin-2-one (50.0 mg, 0.240 mmol)
synthesized in Reference Synthesis Example 216, borane-tetrahydrofuran complex (8.5%

tetrahydrofuran solution) (0.760 mL, 0.720 mmol) was added and the resultant mixture



10

15

20

25

170

was stirred at room temperature for 1 hour 30 minutes. Thereafter, the
borane-tetrahydrofuran complex (1.0 mL) was further added and the resultant mixture
was stirred at 70°C for 1 day. After completion of the reaction, methanol was added to
the reaction solution and the resultant mixture was stirred at 70°C for 3 hours, followed
by concentrating the reaction solution under reduced pressure to obtain a crude product of
the title compound.

[0441] Reference Synthesis Example 218

{S)-L-(4-Fluoropheny)-5-thydroxymethy)pyrrolidin-2-one

(R)-5-(Hydroxymethyl)dihydrofuran-2(3H)-one (500 mg, 4.31 mmol) was used to
obtain a crude product of the title compound (1.15 g) by synthesis in a similar manner to
Reference Synthesis Example 215.

[0442] Reference Synthesis Example 219

(S)-5-(Aminomethyl)-1-(4-fluorophenyl)pyrrolidin-2-one

(S)-1-(4-Fluorophenyl)-5-(hydroxymethyl)pyrrolidin-2-one (500 mg, 2.39 mmol)
synthesized in Reference Synthesis Example 218 was used to obtain a crude product of
the title compound (114 mg) by synthesis in a similar manner to Reference Synthesis
Example 216.

[0443] Reference Synthesis Example 220

(S)-[ L-(4-Fluorophenylpyrrelidin-2-yl [mcthanamine

(S)-5-(Aminomethyl)-1-(4-fluorophenyl)pyrrolidin-2-one (50.0 mg, 0.240 mmol)
synthesized in Reference Synthesis Example 219 was used to obtain a crude product of
the title compound by synthesis in a similar manner to Reference Synthesis Example 217.

[0444] Reference Synthesis Example 221

3-(1,3-Dioxoiseindalin-2-yleyclopenta- 1 -en- 1=yl trifluoromethanesul fonate

To a dichloromethane solution (30 mL) of
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2-(3-oxocyclopentyl)isoindoline-1,3-dione (1.08 g, 4.71 mmol), trifluoromethanesulfonic
acid anhydride (1.16 mL, 7.06 mmol) and N,N-diisopropylethylamine (1.16 mL, 9.42
mmol) were added at 0°C and the resultant mixture was stirred at 0°C for 1 day. After
completion of the reaction, the reaction solution was concentrated under reduced pressure
and the obtained residue was puritied by silica gel column chromatography (hexane/ethyl
acetate = 2/1) to obtain the title compound (780 mg, yield 46%).

[0445] Reference Synthesis Examplc 222

2-[3-(4-Fluorophenyl)cyclopent-2-en-1-yl]isoindoline-1.3-dione

To a dimethoxyethane (2.0 mL) - water (1.0 mL) solution of
3-(1,3-dioxoisoindolin-2-yl)cyclopenta-1-en-1-yl trifluoromethanesulfonate (100 mg,
2.77 mmol) obtained in Reference Synthesis Example 221, 4-tfluorophenyl boronic acid
(46.5 mg, 3.32 mmol), tetrakis(triphenylphosphine) palladium (0) (16.0 mg, 1.38 mmol),
and cesium fluoride (84.1 mg, 5.54 mmol) were added and the resultant mixture was
stirred at 70°C for 1 day. After completion of the reaction, the reaction solution was
concentrated under reduced pressure and the obtaincd residue was purified by silica gel
column chromatography (hexane/cthyl acetate = 3/1) to obtain the title compound (64.0
mg, yield 75%).

[0446] Reference Synthesis Example 223

3-(4-Fluorophenyl)eyclopent-2-cnamine

To an ethanol solution (0.50 mL) of
2-[3-(4-fluorophenyl)cyclopent-2-¢n-1-yl]isoindoline-1,3-dione (10.0 mg, 0.0325 mmol)
synthesized in Reference Synthesis Example 222, hydrazine monohydrate (3.16 pL,
0.0651 mmol) was added and the resultant mixture was stirred at room temperature for 1
day. Further, the reaction solution was stirred at 70°C for 6 hours and then stirred at
room temperature for 1 day. After completion of the reaction, the reaction solution was
concentrated under reduced pressure and was washed with chloroform to obtain a crude

product of the title compound.
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[0447] Reference Synthesis Example 224

S-(4-Fluorophenyl)bicyclo] 3. 1.0]hexan-2-amine

To a dichloromethane solution (0.28 mL) of 3-(4-fluorophenyl)cyclopent-2-enamine
(55.8 mg, 0.315 mmol) synthesized in Reference Synthesis Example 223, diethylzinc
(15% solution in toluene) (162 pL, 1.78 mmol) was added and then diiodomethane (127
nL, 1.58 mmol) was added at 0°C with stirring and the resultant mixture was stirred at
room temperaturc for 1 day. After completion of the reaction, saturated ammonium
chloride aqueous solution was added to the reaction solution and extraction from the
resultant mixture with chloroform was performed. The organic layer was concentrated
under reduced pressurc to obtain a crude product of the title compound.

[0448] Reference Synthesis Example 225

2-Benzyl-5-(4-fluorophenyl)octahydropyrrolo[ 3.4-¢c]pyrrole

2-Benzyloctahydropyrrolo|3,4-c]pyrrole (50.0 mg, 0.247 mmol),
|-bromo-4-fluorobenzene (33.0 nL, 0.303 mmol), and sodium tert-butoxide (144 mg,
1.50 mmol) were used to obtain the title compound (52.0 mg, yield 70%) by synthesis in
a similar manner to Reference Synthesis Example 23.

[0449] Reference Synthesis Example 226

2-(+-Fluorophenyljoctahydropyrrolo{ 3 4-¢]pyrrole

To an ethanol solution (3.0 mL) of
2-benzyl-5-(4-fluorophenyl)octahydropyrrolo[3,4-c]pyrrole (52.0 mg, 0.175 mmol)
synthesized in Reference Synthesis Example 225, palladium hydroxide-activated carbon
catalyst (catalytic amount) was added and the resultant mixture was stirred under
hydrogen atmosphere at room temperature for 2 days. After completion of the reaction,
the reaction solution was filtered with Celite and the filtrate was concentrated under
reduced pressure to obtain a crude product of the title compound (25.0 mg).

[0450] Retference Synthesis Example 227
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rac-(38.,55)-5-(4-Fluorophenyl)tetrahydrofuran-3-yl acetate

Reference Synthesis Example 228

rac-(3R.58)-5-(4-Fluorophenytetrahydrofuran-3-vyl acetate

Iodobenzene diacetate (4.18 g, 13.0 mmol), acetic acid (2.0 mL), and
trifluoromethanesulfonic acid (44.2 pL, 0.500 mmol) were added to
1-(4-fluorophenyl)but-3-en-1-ol (1.66 g, 10.0 mmol) and the resultant mixture was stirred
at 50°C for 4 hours. After completion of the reaction, the reaction solution was
concentrated and saturated sodium bicarbonate aqueous solution was added to the residue,
followed by extraction with ethyl acetate. The organic layer was dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane/ethyl acetate = 3/1) to obtain a
compound of Reference Synthesis Example 227 as the title compound (645 mg, yield
29%) and a compound of Reference Synthesis Example 228 as the title compound (503
mg, yield 22%).

[0451] Reference Synthesis Example 229

2-[rac-(3R.58)-5-(4-Fluorophenytetrahydrofuran-3-vtl]isoindoline-1,3-dione

To a 1,4-dioxane solution (2.0 mL) of
rac-(3S,5S)-5-(4-fluorophenyl)tetrahydrofuran-3-yl acetate (645 mg, 2.88 mmol)
synthesized in Reference Synthesis Example 227, 1 M sodium hydroxide aqueous
solution (5.76 mL) was added and the resultant mixture was stirred under reflux by
heating for 8 hours. After completion of the reaction, extraction from the reaction
solution with chloroform was performed and the organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. The obtained residue was
used to obtain the title compound (623 mg, yield 70%) by synthesis in a similar manner
to Reference Synthesis Example 201.

[0452] Reference Synthesis Example 230

rac-(3R.5S5)-5-(4-Fluorophenytetrahydrofuran-3-amine
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2-[rac-(3R,5S)-5-(4-Fluorophenyl)tetrahydrofuran-3-yl]isoindoline-1,3-dione (611
mg, 1.96 mmol) synthesized in Reference Synthesis Example 229 was used to obtain the
title compound (344 mg, yield 97%) by synthesis in a similar manner to Reference
Synthesis Example 202.

[0453] Reference Synthesis Example 231

2-[rac-(38S, 58)-5-(4-FluorophenyDtetrahydrofuran-3-yllisoindoline-1.3-dione

rac-(3R,5S)-5-(4-Fluorophenyl)tetrahydrofuran-3-yl acetate (593 mg, 2.24 mmol)
synthesized in Reference Synthesis Example 228 was used to obtain the title compound
(404 mg, yield 58%) by synthesis in a similar manner to Reference Synthesis Example
229,

[0454] Reference Synthesis Example 232

rac-(3S.55)-5-(4-FluorophenyDtetrahydroturan-3-amine

2-[rac-(3S, 5S)-5-(4-Fluorophenyl)tetrahydrofuran-3-yl]isoindoline-1,3-dione (393
mg, 1.26 mmol) synthesized in Reference Synthesis Example 231 was used to obtain the
title compound (212 mg, yield 93%) by synthesis in a similar manner to Reference
Synthesis Example 202.

[0455] Reference Synthesis Example 233

2-[rac-(2S.4S)-2-(4-Fluorophenytetrahydro-2H-pyran-4-yl]isoindoline-1.3-dione

rac-(2S,4R)-2-(4-Fluorophenyl)tetrahydro-2H-pyran-4-ol (1.96 g, 10.0 mmol) was
used to obtain the title compound (2.63 g, yield 81%) by synthesis in a similar manner to
Reference Synthesis Example 201.

[0456] Reference Synthesis Example 234

rac-(2S.45)-2-(4-Fluorophenytetrahydro-2H-pyran-4-amine

2-[rac-(28S,4S)-2~(4-Fluorophenyl)tetrahydro-2H-pyran-4-yl]isoindoline-1,3-dione
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(2.62 g, 8.08 mmol) synthesized in Reference Synthesis Example 233 was used to obtain
the title compound (1.55 g, yield 99%) by synthesis in a similar manner to Reference
Synthesis Example 202.

[0457] Reference Synthesis Example 235

N-lrac-(25,4R)-2-(4-Fluorophenyltetrahydro-21 - pyran-4-yl Jacctamide

To an acetonitrile solution (4.0 mL) of 4-fluorobenzaldehyde (421 pL, 4.00 mmol)

and 3-buten-1-ol (679 pL., 8.00 mmol), sulfuric acid (427 pnl.) was added and the resultant
mixturc was stirred at room temperature for 2 hours.  After completion of the reaction,
ethyl acetate and 1 M sodium hydroxide aqueous solution were added to the rcaction
solution and extraction from the resultant mixture with ethyl acetate was performed.
The organic layer was dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (ethyl acetate) to obtain the title compound (382 mg, yield 40%).

[0458] Reference Synthesis Example 236

tert-Butyl [rac-(25,4R )-2-(4-{luorophenyDtetrahydro-2H-pyran-4-yl Jcarbamalte

To a tetrahydrofuran solution (2.0 mL) of
N-[rac-(2S,4R)-2-(4-fluorophenyl)tetrahydro-2H-pyran-4-yl]acetamide (382 mg, 1.61
mmol) synthesized in Reference Synthesis Example 235, di-tert-butyl dicarbonate (703
mg, 3.22 mmol) and 4-dimethylaminopyridine (7.80 mg, 80.0 pmol) were added and the
resultant mixture was stirred under reflux by heating for 2 hours. To the residue
obtained by concentrating the reaction solution under reduced pressure, mcthanol (5.0
mL) and hydrazine monohydrate (403 mg, 8.05 mmol) were added and the resultant
mixture was stirred at room temperature for 2 hours.  After completion of the reaction,
the reaction solution was concentrated under reduced pressure and saturated ammonium
chloride aqucous solution was added to the resultant residue, followed by extraction from
the resultant mixturc with cthyl acetate. The organic laycr was dried over anhydrous

sodium sulfate and concentrated under reduced pressure. The obtained residue was
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purified by silica gel column chromatography (hexane/ethyl acetate = 6/1) to obtain the

title compound (408 mg, yield 86%).
[0459] Reference Synthesis Example 237

rac-(25 4R 3-2-(4-FluorophenyDtetrahydro-2H-pyran-4-amine

tert-Butyl [rac-(2S,4R)-2-(4-fluorophenyl)tetrahydro-2H-pyran-4-yl]carbamate (408
mg, 1.38 mmol) synthesized in Reference Synthesis Example 236 was used to obtain the
title compound (260 mg, yield 96%) by synthesis in a similar manner to Reference
Synthesis Example 132.

[0460] Reference Synthesis Example 238

3-Benzyl-6-(4-fluorophenyl)-3-azabicyclo[3.1.0]hexan-2-one

To a dichloromethane solution (40 mL) of
(E)-1-(3-chloroprop-1-en-1-yl)-4-fluorobenzene (2.40 g, 14.0 mmol), rhodium (II)
acetate (57.7 mg, 0.140 mmol) was added and then a dichloromethane solution (20 mL)
of ethyl diazoacetate (1.92 g, 16.8 mmol) was added dropwise at room temperature over
18 hours with stirring.  After completion of the reaction, the reaction solution was
concentrated and N, N-dimethylformamide (20 mL), benzylamine (1.50 g, 14.0 mmol),
and sodium bicarbonate (1.18 g, 14.0 mmol) were added to the resultant residue and the
resultant mixture was stirred at 150°C for 2 hours.  After completion of the reaction,
ethyl acetate was added to the reaction solution and the resultant mixture was washed
with 1 M hydrochloric acid and a saturated sodium chloride aqueous solution. The
organic layer was dried over anhydrous sodium sulfate and concentrated under reduced
pressure. To the obtained residue, ethyl acetate was added and the resultant mixture was
filtered. The filtrate was concentrated under reduced pressure and purified by silica gel
column chromatography (hexane/ethyl acetate = 3/1) to obtain the title compound (956
mg, yield 24%).

[0461] Reference Synthesis Example 239

3-Benzyl-6-(4-fluorophenyl)-3-azabicyclo[3.1.0]hexane
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To a tetrahydrofuran solution (40 mL) of
3-benzyl-6-(4-fluorophenyl)-3-azabicyclo[3.1.0]hexan-2-one (956 mg, 3.40 mmol)
synthesized in Reference Synthesis Example 238, lithium aluminum hydride (258 mg,
6.80 mmol) was added at 0°C and the resultant mixture was stirred under retlux by
hecating for 30 minutes.  After completion of the reaction, 1 M sodium hydroxide
aqueous solution was added to the reaction solution at 0°C and extraction from the
resultant mixture with dichloromethane was performed. The organic layer was purified
by silica gel (amino-based) column chromatography (hexane/ethyl acetatc = 15/1 —
10/1) to obtain the title compound (593 mg, yicld 66%).

[0462] Reference Synthesis Example 240

O-(4-1tuorophenyl)-3-azabicyclo] 3. 1.0 hexane

3-Benzyl-6-(4-fluorophenyl)-3-azabicyclo[3.1.0]hexane (593 mg, 2.26 mmol)
synthesized in Reference Synthesis Example 239 was uscd to obtain the title compound
(331 mg, yield 83%) by synthesis in a similar manner to Reference Synthesis Example
226.

[0463] Reference Synthesis Example 241

2- 1 trans-1-Benzyl-4-(4-uorophenyl jpyrrolidin-3-yl jmethyl fisoindoline-1,3-dione

[trans-1-Benzyl-4-(4-fluorophenyl)pyrrolidin-3-yljmethanol was used to obtain the
title compound (4.83 g, quantitative) by synthesis in a similar manner to Reference
Synthesis Example 201.

[0464] Reference Synthesis Example 242
tert-Butyl

trans-3-[(1,3-dioxoisoindolin-2-vl)methyl]-4-(4-tfluorophenvl)pvrrolidine-  -carbox ylate

To an ethanol solution (50 mL.) of

2-{[trans-1-benzyl-4-(4-fluorophenyl)pyrrolidin-3-ylJmethyl }isoindoline-1,3-dione
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synthesized in Reference Synthesis Example 241, di-tert-butyl dicarbonate (5.06 g, 23.2

mmol) and palladium-activated carbon (1.00 g) were added and the resultant mixture was
stirred under hydrogen atmosphere at room temperature for 16 hours.  After completion
of the reaction, the reaction solution was filtered with Celite and the filtrate was
concentrated under reduced pressure.  The obtained residuc was purified by silica gel
column chromatography (hexane/ethyl acctate = 4/1) and recrystallized using isopropyl
ether to obtain the title compound (1.31 g, yield 43%).

[0465] Retference Synthesis Example 243

tert-Butyl trans-3-(aminomethyl)--4-(4-fluorophenyl)pyrrolidine-1-carbox vlate

tert-Butyl
trans-3-[(1,3-dioxoisoindolin-2-yl)methyl]-4-(4-fluorophenyl)pyrrolidine- 1-carbox ylate
(849 mg, 2.00 mmol) synthesized in Reference Synthesis Example 242 was used to
obtain the titlc compound (648 mg, quantitative) by synthesis in a similar manner to
Reference Synthesis Example 223.

[0466] Reference Synthesis Example 244

2-Bromo-4-nitro- | H-pyrrole

To a tetrahydrofuran solution (10 mL) of 3-nitro-1H-pyrrole (520 mg, 4.64 mmol),
1,3-dibromo-5,5-dimethylhydantoin (730 mg, 2.55 mmol) was added at -78°C and the
resultant mixture was stirred at room temperature for 1 day. After completion of the
reaction, the reaction solution was concentrated under reduced pressure and water was
added to the rcsultant residuc, followed by extraction from the resultant mixture with
ethyl acetate. The organic layer was concentrated under reduced pressure to obtain the
title compound as a crude product.

[0467] Reterence Synthesis Example 245

2-(4-Fluorophenyl)-4-nitro-1H-pyrrole

2-Bromo-4-nitro-1H-pyrrole (886 mg, 4.64 mmol) synthesized in Reference
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Synthesis Example 244 and 4-fluorophenylboronic acid (779 mg, 5.57 mmol) were used

to obtain the title compound (383 mg, yicld 40%) by synthesis in a similar manner to
Reference Synthesis Example 139.
[0468] Recference Synthesis Example 246

2-(4-Fluorophenyl)-1-methyl-4-nitro-1H-pyrrole

To an N,N-dimethylformamide solution (0.50 mL) of
2-(4-fluorophenyl)-4-nitro-1H-pyrrole (10.0 mg, 0.0485 mmol) synthesized in Reference
Synthesis Example 245, sodium hydride (2.50 mg, 0.0582 mmol) was added at 0°C and
the resultant mixture was stirred for 1 hour. Thereafter, methyl iodide (18.8 nL, 0.0582
mmol) was added to the reaction solution and the resultant mixture was stirred at room
temperature for 7 hours and 30 minutes. After complction of the reaction, water was
added to the reaction solution and extraction from the resultant mixture with toluene was
performed. The organic layer was concentrated under reduced pressure to obtain the
title compound as a crude product.

[0469] Reference Synthesis Example 247

S-(4-I'luaropheny)- 1 -methytpyrrolidin-3-amine

To 2-(4-fluorophenyl)-1-methyl-4-nitro-1H-pyrrole (200 mg, 1.03 mmol)
synthesized in Reference Synthesis Example 246, acetic acid (2.0 mL) and platinum
oxide (20.0 mg) were added and the resultant solution was stirred under hydrogen
atmosphere at room temperature for 3 days. After completion of the reaction, the
reaction solution was filtered with Celitc and the filtrate was concentrated under reduced
pressure. The obtained residue was purified by silica gel (amino-based) column
chromatography (chloroform/methanol = 1/0 — 1/1) to obtain the title compound (15.0
mg, yicld 7%).

[0470] Reference Synthesis Example 248

I-(4-Fluorophenyl)-3-nitro-1H-pyrrole
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To a dichloromethane solution (4.0 mL) of 3-nitropyrrole (200 mg, 1.78 mmol),

4-fluorophenylboronic acid (499 mg, 3.57 mmol), and copper acetate (II) (486 mg, 2.68
mmol), N,N-diisopropylethylamine (606 1L, 3.57 mmol) was added and the resultant
mixture was stirred at room tempcrature for 1 day.  After completion of the reaction, the
reaction solution was filtered with Celite and the filtrate was concentrated under reduced
pressure. Thc obtained residue was purified by silica gel column chromatography
(hexane/ethyl acetate = 1/1) to obtain the title compound (131 mg, yicld 36%).

[0471] Reference Synthesis Example 249

1-(4-Fluorophenyl)-1H-pyrrol-3-amine

To an ethanol solution (2.6 mL) of 1-(4-fluorophenyl)-3-nitro-1H-pyrrole (131 mg,
0.635 mmol) synthesized in Reference Synthesis Example 248, palladium-activated
carbon (13.1 mg) was added and the resultant mixture was stirred under hydrogen
atmosphere at room temperature for 1 day. After completion of the reaction, the
reaction solution was filtered with Celite and the filtratc was concentrated under reduced
pressure to obtain the title compound as a crude product.

[0472] Reference Synthesis Example 250

2-[cis-3-(4-FluorophenvleyclobutylJisoindoline-1,3-dione

trans-3-(4-Fluorophenyl)cyclobutanol (239 mg, 1.44 mmol) was used to obtain the
title compound (266 mg, yield 62%) by synthesis in a similar manner to Reference
Synthesis Example 201.

[0473] Reference Synthesis Example 251

cis-3-(4-Fluorophenyl)eyclobutanamine

2-[cis-3-(4-Fluorophenyl)cyclobutylJisoindoline-1,3-dione (266 mg, 0.899 mmol)
synthesized in Reference Synthesis Example 250 was used to obtain the title compound
(51.3 mg, yield 35%) by synthesis in a similar manner to Refercnce Synthesis Example

223.
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[0474]  Reference Synthesis Example 252

2-[rans-3-(3-Fluorophenyleyelobutvilisoindoline- 1, 3-dione

cis-3-(4-Fluorophenyl)cyclobutanol (166 mg, 1.00 mmol) was used to obtain the title
compound (140 mg, yield 48%) by synthesis in a similar manner to Reference Synthesis Example
201.

[0475] Reference Synthesis Example 253

(rans-2-(4-Fluorophenyleyelobutanamine

2-[trans-3-(4-Fluorophenyl)cyclobutyl]isoindoline-1,3-dione (140 mg, 0.475 mmol)
synthesized in Reference Synthesis Example 252 was used to obtain the title compound (59.2 mg,
yield 75%) by synthesis in a similar manner to Reference Synthesis Example 223.

[0476]  Reference Synthesis Example 254

Methyl cis-1-(4-fluorophenyl}-2-hydroxyeyclobutanc-carboxylate

To a tetrahydrofuran solution (5.5 mL) of 2-(4-fluorophenyl)acetic acid (1.90 g, 12.3 mmol),
2 M isopropyl magnesium chloride-tetrahydrofuran solution (13.5 mL, 27.1 mmol) was added at
room temperature and the resultant mixture was stirred at 40°C for 70 minutes. Thereafter,
2-(chloromethyl)oxirane (1.74 mL, 22.1 mmol) was added to the reaction solution and the
resultant mixture was stirred at room temperature for 3 hours and 30 minutes. Further, 2 M
isopropyl magnesium chloride - tetrahydrofuran solution (12.3 mmol, 24.6 mmol) was added and
the resultant mixture was stirred for 1 day. After completion of the reaction, 1 M hydrochloric
acid was added to the reaction solution to acidify the liquid and extraction from the resultant
mixture with ethyl acetate was performed. The organic layer was concentrated under reduced
pressure and methanol (30 mL) and concentrated sulfuric acid (2.0 mL) were added to the
obtained residue, followed by stirring the resultant mixture under reflux by heating for 1 hour.
After completion of the reaction, the reaction solution was concentrated under reduced pressure

and ice water was
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added to the residue, followed by extraction from the resultant mixture with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 3/2) to obtain the title compound (1.83 g, yield
66%).

[0477] Reference Synthesis Example 255

Methyl trans-3-(1,3-dioxoisoindolin-2-y1)-1-(4-fluorophenyl)cyclobutane-carboxylate

Methyl cis-1-(4-fluorophenyl)-3-hydroxycyclobutane-carboxylate (1.83 g, 8.16
mmol) synthesized in Reference Synthesis Example 254 was used to obtain the title
compound (2.21 g, yield 77%) by synthesis in a similar manner to Reference Synthesis
Example 201.

[0478] Reference Synthesis Example 256

trans-3-(1,3-Dioxoisoindolin-2-yl)-1-(4-fluorophenyl)cyclobutane carboxylic acid

To a tetrahydrofuran solution (5.0 mL) of methyl
trans-3-(1,3-dioxoisoindolin-2-yl)-1-(4-fluorophenyl)cyclobutane-carboxylate (353 mg,
1.00 mmol) synthesized in Reference Synthesis Example 255, potassium
trimethylsilanolate (257 mg, 2.00 mmol) was added and the resultant mixture was stirred
at room temperature for 2 hours. Thereafter, 4 M hydrogen chloride/1,4-dioxane (10
mL) was added and the resultant mixture was stirred at room temperature for 1 day, and
then under reflux by heating for 2 hours. After completion of the reaction, saturated
sodium chloride aqueous solution was added to the reaction solution and extraction from
the resultant mixture with ethyl acetate was performed. The organic layer was dried
over anhydrous sodium sulfate and concentrated under reduced pressure to obtain the title
compound as a crude product.

[0479] Reference Synthesis Example 257

rans-3-(1,3-Diexoisoindolin-2-yh)- 1 -(<-Tuorophenyljeyclobutanecarboxamide
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To a dichloromethane solution (5.0 mL) of the crude product of
trans-3-(1,3-dioxoisoindolin-2-yl)-1-(4-fluorophenyl)cyclobutane carboxylic acid
synthesized in Reference Synthesis Example 256, oxalyl chloride (171 pL, 2.00 mmol)
and a catalytic amount of N,N-dimethylformamide were added and the resultant mixture
was stirred at room temperature for 2 hours. Thereafter, saturated ammonium aqueous
solution (3.0 mL) was added to the reaction solution and the resultant mixture was stirred
for 30 minutes. After complction of the reaction, 1 M hydrochloric acid was added to
the reaction solution and extraction from the resultant mixture with chloroform was
performed. The organic layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The obtained residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 2/3) to obtain the title compound (234
mg, yicld 69%).

[0480] Reference Synthesis Example 258

trans-3-(1,3-Dioxoisoindolin-2-vi)-1-(4-fluorophenyl)cvelobutanecarbonitrile

To trans-3-(1,3-dioxoisoindolin-2-yl)-1-(4-tfluorophenyl)cyclobutanecarboxamide
(102 mg, 0.300 mmol) synthesized in Reference Synthesis Example 257, thionyl chloride
(2.0 mL) was added and the resultant mixture was stirred under reflux by heating for 2
hours.  After completion of the reaction, toluenc was added to the reaction solution and
the resultant mixture was concentrated under reduced pressure. The obtained residue
was purified by silica gel column chromatography (hexane/ethyl acetate = 2/1) to obtain
the title compound (86.0 mg, yield 89%).

[0481] Reference Synthesis Example 259

trans-3-Amino-1-(4-fluorophenyl)cyclobutancecarbonitrile

trans-3-(1,3-Dioxoisoindolin-2-yl)-1-(4-fluorophenyl)cyclobutanecarbonitrile (86.0
mg, 0.268 mol) synthesized in Reference Synthesis Example 258 was used to obtain the
titlc compound (50.3 mg, yield 99%) by synthesis in a similar manner to Reference

Synthesis Example 223.
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[0482] Reference Synthesis Example 260

tert-Butyl 6,6-difluoro-4-(4-Nuorephenyl)-1.4-diazepane- 1-carboxylate

Reference Synthesis Example 261

tert-Butyl 0,0-difluoro-4-phenyl- 1 4-diazepane- I -carboxylate

To a toluene solution (2.0 mL) of 1-fluoro-4-iodobenzene (62.6 mg, 0.282 mmol),
tert-butyl 6,6-difluoro-1,4-diazepanc-1-carboxylate (100 mg, 0.423 mmol), cesium
carbonate (184 mg, 0.564 mmol), 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (23.3 mg,
0.0423 mmol), and palladium acetate (II) (6.30 mg, 0.0282 mmol) were added and the
resultant mixture was stirred under nitrogen atmosphere at 110°C for 4 hours.  After
completion of the reaction, the reaction solution was purified by silica gel column
chromatography (hexane/ethyl acetate = 4/1) to obtain a compound (10.2 mg, yield 11%)
in Reference Synthesis Example 260 and a compound (6.30 mg, yield 7%) in Reference
Synthesis Example 261 as the title compounds.

[0483] Reference Synthesis Example 262

6.6-Difluoro-1-(4-fluorophenyl)-1.4-diazepane trifluoroacetate

tert-Butyl 6,6-difluoro-4-(4-fluorophenyl)-1,4-diazepane-1-carboxylate (10.2 mg,
0.0309 mmol) synthesized in Reference Synthesis Example 260 was used to obtain the
title compound as a crude product (6.60 mg) by synthesis in a similar manner to
Reference Synthesis Example 359.

[0484] Reference Synthesis Example 263

0,0-Difluoro-1-phenyl-1,4-diavzepane trifluoroacetate

tert-Butyl 6,0-difluoro-4-phenyl-1,4-diazepane-1-carboxylate (6.30 mg, 0.0202
mmol) synthesized in Reference Synthesis Example 261 was used to obtain the title
compound as a crude product (6.40 mg) by synthesis in a similar manner to Reference
Synthesis Example 359.

[0485] Recterence Synthesis Example 264
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tert-Butyl 4-(4-fluorophenyl)-4,7-diazaspiro[2.5]octane-7-carboxylate

To a toluene solution (2.0 mL) of tert-butyl 4,7-diazaspiro[2.5]octane-7-carboxylate
hydrochloride (100 mg, 0.402 mmol), 1-fluoro-4-iodobenzene (446 mg, 2.01 mmol),
sodium tert-butoxide (77.3 mg, 0.804 mmol), and bis (tri-tert-butylphosphine) palladium
(0) (41.1mg, 0.0804 mmol) were added and the resultant mixture was stirred at 110°C for
1 hour and 30 minutes. After completion of the reaction, the reaction solution was
purificd by silica gel column chromatography (hexane/ethyl acetate = 1/0 — 4/1) to
obtain the title compound (116 mg, yield 94%).

[0486] Reference Synthesis Example 265

d-(4-Fluorophenvl)-4, 7-diazaspiro[2.5]octlane

tert-Butyl 4-(4-fluorophenyl)-4,7-diazaspiro[2.5]octane-7-carboxylate (20.0 mg,
65.3 pmol) synthesized in Reference Synthesis Example 264 was used to obtain a crude
product (13.3 mg) of the title compound by synthesis in a similar manner to Reference
Synthesis Example 132.

[0487] Reference Synthesis Example 266

O0-Methoxy-1"2"3".6'-tetrahydro-2 4'-bipyridine hydrochloride

tert-Butyl 6-methoxy-5',6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate (100 mg,
0.344 mmol) synthesized in Reference Synthesis Example 184 was used to obtain a crude
product (49.3 mg) of the title compound by synthesis in a similar manner to Reference
Synthesis Example 26.

[0488] Reference Synthesis Example 267

5-Chloro-6-methoxy-1',2" 3" 6'-tetrahydro-2,4'-bipyridine hydrochloride

tert-Butyl 5-chloro-6-methoxy-5',6'-dihydro-[2,4'-bipyridine]-1'(2'H)-carboxylate
(100 mg, 0.308 mmol) synthesized in Reference Synthesis Example 139 was used to

obtain a crude product (70.4 mg) of the titlc compound by synthesis in a similar manner
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to Reference Synthesis Example 26.

[0489] Reference Synthesis Example 268

4-(3-Tuore-4-methylphenvi)-1.2.3 . o-tetrahydropyridine hydrochloride

tert-Butyl 4-(3-fluoro-4-methylphenyl)-5,6-dihydropyridine-1(2H)-carboxylate (100
mg, 0.343 mmol) synthesized in Reference Synthesis Example 172 was used to obtain a
crude product (57.9 mg) of the title compound by synthesis in a similar manner to
Reference Synthesis Example 26.

[0490] Reference Synthesis Example 269

4-(3-Chloro-4-fluorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride

tert-Butyl 4-(3-chloro-4-fluorophenyl)-5,6 -dihydropyridine-1(2H)-carboxylate (100
mg, 0.321 mmol) synthesized in Reference Synthesis Example 178 was used to obtain a
crude product (77.5 mg) of the title compound by synthesis in a similar manner to
Reference Synthesis Example 26.

[0491] Reference Synthesis Example 270

4-(--Methylthiophen-2-y1)-1,2,3.6-tetrahydropyridine

To a crude product synthesized by using tert-butyl
4-(4-methylthiophen-2-yl)-5,6-dihydropyridine-1(2H)-carboxylate(10.0 mg, 0.358 mmol)
in a similar manner to Reference Synthesis Example 26, saturated sodium bicarbonate
aqueous solution was added and extraction from the resultant mixture with ethyl acetate
was performed. The organic layer was washed with water, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure to obtain a crude product of the title
compound.

[0492] Reference Synthesis Example 271
tert-Butyl

4-2- L [(tert-butyldimethylsilyDox v methyl | -4-tTuorephenyl)-5,6-dihydropyridine- [ 21 )-
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[(2-Bromo-5-fluorobenzyl)oxy] (tert-butyl) dimethyl silane (115 mg, 0.360 mmol)
synthesized in Reference Synthesis Example 128 was used to obtain the title compound
(68.0 mg, yield 54%) by synthesis in a similar manner to Reference Synthesis Example
139.

[0493] Reference Synthesis Example 272

[5-Fluoro-2-{1.,2,3.6-tetrahydropyridin-4-yh)phenyl jmethanol

To a crude product obtained by synthesis in a similar manner to Reference Synthesis
Example 132 using tert-butyl
4-(2-{[(tert-butyldimethylsilyl)oxy]methyl } -4-fluorophenyl)-5,6-dihydropyridine-1(2H)-
carboxylate (68.0 mg, 0.161 mmol) synthesized in Reference Synthesis Example 271,
ethanol (2.0 mL) and 1 M sodium hydroxide aqueous solution (1.0 mL) were added and
the resultant mixture was stirred at room temperature for 2 hours. After completion of
the reaction, 1 M hydrochloric acid was added to the reaction solution and extraction
from the resultant mixture with chloroform was performed. The organic layer was dried
over anhydrous sodium sulfate and concentrated under reduced pressure to obtain a crude
product of the title compound.

[0494] Reference Synthesis Example 273
3-Methyl I-tert-hutyl

3-methyl-4- [ (rilluoromethyl)sulfonyl Joxy ! -2, 3-dihydropyridine-1,3(0H)-dicarbox ylate

To a tetrahydrofuran solution of lithium diisopropylamide (6.47 mL, 7.19 mmol),
3-methyl 1-tert-butyl 3-methyl- 4-oxopiperidine-1,3-dicarboxylate (1.63 g, 5.99 mmol)
was added under nitrogen atmosphere at -78°C and the resultant mixture was stirred for
30 minutes. To the reaction solution, trifluoromethanesulfonic acid anhydride (1.28 mL,
7.78 mmol) was added and the resultant mixture was stirred for 30 minutes. Thereafter,
the temperature of the mixture was raised to room temperature and the mixture was

stirred for 15 hours.  After completion of the reaction, saturated ammonium chloride
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aqueous solution was added to the reaction solution and extraction from the resultant
mixture with ethyl acetate was performed. The organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane/ethyl acetate = 4/1) to obtain the
title compound (714 mg, yield 30%).

[0495] Reterence Synthesis Example 274
3-Methyl 1-tert-butyl
4-(4-fluorophenyl)-3-methyl-2,3-dihydropyridine-1,3(6H)-dicarboxylate

To a dimethoxyethane solution (6.0 mL) ot 3-methyl 1-tert-butyl

3-methyl-4-{[(trifluoromethyl)sulfonylJoxy}-2,3-dihydropyridine-1,3(6H)-dicarboxylate
(300 mg, 0.743 mmol) synthesized in Refercnce Synthesis Example 273,
4-fluorophenylboronic acid (347 mg, 2.14 mmol), tetrakis(triphenylphosphine) palladium
(0) (102 mg, 0.0880 mmol), lithium chloride (321 mg, 7.57 mmol), and 2 M sodium
carbonate aqueous solution (2.5 mL) were added and the resultant mixture was stirred at
90°C for 3 hours. After completion of the reaction, water was added to the reaction
solution and extraction from the resultant mixture with ethyl acetate was performed.
The organic layer was dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 5/1) to obtain the title compound (207 mg, yield
80%).

[0496] Reference Synthesis Example 275

1-(tert-Butoxycarbonyl)-4-¢+-Nuarophenyl)-3-methyl- 1,23 6-tetrahydropyridine-3-carbo

xylic acid

To a 1,4-dioxane solution (2.0 mL) of 3-methyl 1-tert-butyl
4-(4-fluorophenyl)-3-methyl-2,3-dihydropyridine- 1,3(6H)-dicarboxylate (207 mg, 0.590
mmol) obtained in Reference Synthesis Example 274, lithium hydroxide (75.0 mg, 1.77

mmol) and water (0.50 mL) were added and the resultant mixture was stirred overnight at
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90°C. After completion of the rcaction, saturatcd ammonium chloride aqueous solution
was added to the reaction solution and extraction from the resultant mixture with cthyl
acetate was performed three times. The organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure to obtain the title compound
(130 mg, yield 66%).

[0497] Reference Synthesis Example 276
tert-Butyl

4-(4-fluoraphenyl)-5-[(methox vearbonyl)amino |- S-methyl-5.0-dihydropyridine-1(211)-cu

rboxylate

To a toluene solution (15 mL) of
1-(tert-butoxycarbonyl)-4-(4-fluorophenyl)-3-methyl-1,2,3,6
-tetrahydropyridine-3-carboxylic acid (130 mg, 0.387 mmol) obtained in Refcrence
Synthesis Example 275, diphenyl phosphorazide (500 pL, 2.32 mmol) and triethylamine
(809 pL 5.80 mmol) were added and the resultant mixture was stirred at 100°C for 30
minutes. To the reaction solution, methanol (15 mL) was added and the resultant
mixture was stirred for 2 hours.  After completion of the reaction, the reaction solution
was concentrated under reduced pressure and the obtained residue was purified by silica
gel column chromatography (hexane/ethyl acetate = 2/1) to obtain the title compound
(120 mg, yield 85%).

[0498] Reference Synthesis Example 277
Mecthyl [4-(4-fluorophenyl)-3-methyl-1.2,3.0-tetrahydropyridin-3-yl Jearbamate

A residue obtained by synthesis in a similar manner to in Reference Synthesis
Example 132 using tert-butyl
4-(4-tfluorophenyl)-5-[(methoxycarbonyl)amino|-5-methyl-5,6-dihydropyridine-1(2H)-ca
rboxylate (120 mg, 0.329 mmol) obtained in Reference Synthesis Example 276 was
purified by silica gel column chromatography (chloroform/methanol = 4/1) to obtain a

crude product (120 mg) of the title compound.
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[0499]  Reference Synthesis Example 278

4-(4-Fluorophenyl)-3-methyl-1,2,3.6-tetrahydropyridin-3-amine

To the crude product of methyl
[4-(4-fluorophenyl)-3-methyl-1,2,3,6-tetrahydropyridin-3-yljcarbamate (120 mg)
obtained in Reference Synthesis Example 277, isopropyl alcohol (10 mL) and potassium
hydroxide (0.38 g, 6.70 mmol) were added and the resultant mixture was stirred
overnight at 90°C.  After completion of the reaction, a sodium chloride aqueous solution
was added to the reaction solution and extraction from the resultant mixture with
dichloromethanc was performed. The organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure to obtain the title compound
(10.0 mg, yield 11%).

[0500] Refercnce Synthesis Example 279

tert-Butyl 4-(4-fluorophenyl)-4-hydroxy-2-methylpipernidine-1-carboxylate

To a tetrahydrofuran solution (10 mL) of 1-bromo-4-tfluorobenzene (492 mg, 2.81
mmol), n-butyl lithium (1.62 M, hexane solution) (1.73 mL, 2.81 mmol) was added at
-78°C and the resultant mixture was stirred for 40 minutes. To the reaction solution, a
tetrahydrofuran solution of tert-butyl 2-methyl-4-oxopiperidinc-1-carboxylate (500 mg,
2.34 mmol) was added and the resultant mixture was stirred at room temperature for 1
day. After completion of the reaction, water was added to the reaction solution and
extraction from the resultant mixture with ethyl acctate was performed. The organic
layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure

to obtain a crude product (729 mg) of the title compound.
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0.162 mmol) synthesized in Reference Synthesis Example 279 was used to obtain a

mixture of 4-(4-fluorophenyl)-2-methyl-1,2,3,6-tetrahydropyridine trifluoroacetate and

4-(4-fluorophenyl)-6-methyl-1,2,3,6-tetrahydropyridine trifluoroacetate as the title

compounds by synthesis in a similar manner to Reference Synthesis Example 359.
[0502] Reference Synthesis Example 281

terl-Butyl 4-fluoro-4-(4-fluorophenyl)-2-methylpiperidine-1-carboxylate

To a dichloromethane solution (2.0 mL) of tert-butyl
4-(4-fluorophenyl)-4-hydroxy-2-methylpiperidine-1-carboxylate (60,0 mg, 0.194 mmol)
synthesized in Reference Synthesis Example 279, bis(2-methoxyethyl))amino-sulfur
trifluoride (46.9 mg, 0.291 mmol) was added at -78°C and the resultant mixture was
stirred at room temperature for 1 day. After completion of the reaction, saturated
sodium carbonate aqueous solution was added to the reaction solution and extraction
from the resultant mixture with chloroform was performed. The organic layer was dried
over anhydrous sodium sulfate and concentrated under reduced pressure to obtain a crude
product (54.4 mg) of the title compound.

[0503] Reference Synthesis Example 282

4-Fluoro-4-(4-fluorophenyl)-2-methylpiperidine

tert-Butyl 4-fluoro-4-(4-fluorophenyl)-2-methylpiperidine-1-carboxylate (54.4 mg,
0.175 mmol) synthesized in Reference Synthesis Example 281 was used Lo obtain the title
compound as a crude product by synthesis in a similar manner 1o Reference Synthesis
Example 143.

[0504] Reference Synthesis Example 283
tert-Butyl 4-(4-fluorophenyl)-4-hydroxy-3-methylpiperidine- | -carboxylate

tert-Butyl 3-methyl-4-oxopiperidine- | -carboxylate (100 mg, 0.469 mmol) was used
to obtain the title compound (148 mg, quantitative) by synthesis in a similar manner to

Reference Synthesis Example 279,
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[0505] Reference Synthesis Example 284

4-(4-Fluorophenyl)-3-methyl-1,2.3 6-tetruhydropyridine hydrochloride

4-(4-Fluorophenyl)-5-methyl-1.2,3,6-tetrahydropyridine hydrochlocde

A 4 M hydrogen chloride/1,4-dioxane (2.0 mL) solution of tert-butyl
4-(4-fluorophenyl)-4-hydroxy-3-methylpiperidine-1-carboxylate (37.6 mg, 0.122 mmol)
synthesized in Reference Synthesis Example 283 was stirred at room temperature for 1
hour and thereafter 12 M hydrochloric acid (0.60 mL) was added to the solution and the
resultant mixture was stirred at room temperature for 2 days. Further, 12 M
hydrochloric acid (1.0 mL) was added and the resultant mixture was stirred for 2 days.
After completion of the reaction, the reaction solution was concentrated under reduced
pressure to obtain a mixture of 4-(4-fluorophenyl)-3-methy!l-1,2,3,6-tetrahydropyridine
hydrochloride and 4-(4-fluorophenyl)-5-methyl-1,2,3,6-tetrahydropyridine hydrochloride
as the title compounds.

[0506] Reference Synthesis Example 285
#-(4-I'luorophenyl)-3-methylpiperidin-4-ol

tert-Butyl 4-(4-fluorophenyl)-4-hydroxy-3-methylpiperidine-1-carboxylate (30.0 mg,
0.0970 mmol) synthesized in Reference Synthesis Example 283 was used to obtain the
title compound as a crude product by synthesis in a similar manner to Reference
Synthesis Example 132,
[0507] Reference Synthesis Example 286

1-(5 -Methylthiophen-3-yl)piperazine

A toluene solution (3.0 ml.) of tert-butyl piperazine-1-carboxylate (559 mg, 3.00
mmol), 4-bromo-2-methylthiophene (354 mg, 2.00 mmol), 2,2 '- bis (diphenylphosphino)
-1,1"-binaphthyl (37.4 mg, 0.0600 mmol), tris(dibenzylidencacetone) dipalladium (0)
(36.6 mg, 0.0400 mmol), and sodium tert-butoxide (481 mg, 5.00 mmol) was stirred at

120°C with a microwave for 30 minutes.  After completion of the reaction, the reaction
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solution was concentrated and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 10/1).  To the obtained crude product,
trifluoroacetic acid (2.0 mL) was added and the resultant mixture was stirred at room
lemperature for 5 minutes.  Afier completion of the reaction, the reaction solution was
concentrated under reduced pressure and 1 M sodium hydroxide aqueous solution was
added to the resultant residue, followed by extraction {rom the resultant mixture with
chloroform. The organic layer was dried over anhydrous magnesium sullate and
concentrated under reduced pressure to obtain the title compound (111 mg, yield 30%).

[0508] Reference Synthesis Example 287

1-(5-Chloro-6-methoxypyridin-2-yl)piperazine

6-Bromo-3-chloro-2-methoxypyridine (134 mg, 0.600 mmol) was used to obtain the
title compound (113 mg, yicld 83%) by synthesis in a similar manner to Reference
Synthesis Example 286.

[0509] Reference Synthesis Example 288

1-(5-TI'luoro-6-methylpyridin-2-yDpiperazine

6-Bromo-3-fluoro-2-methylpyridine (38.0 mg, 0.200 mmol) was used to obtain the
title compound (41.5 mg, quantitative) by synthesis in a similar manner to Reference
Synthesis Example 286.

{0510] Reference Synthesis Example 289

Methyl 1H-imidazole-1-carbonylcarbamimidothioate

To S-methylisothiourea sulfate (8.35 g, 30.0 mmol), 1 M sodium hydroxide aqueous
solution (60 mL) was added and then 1,1'-carbonyldiimidazole (9.73 g, 60.0 mmol) was
slowly added at 0°C with stirring, followed by stirring the resultant mixture at 0°C for 30
minutes.  After completion of the reaction, the precipitated solid was collected by
filtration and the obtained solid was washed with ice water and dried (o obtain the title

compound (7.89 g, yield 72%).
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[0511]  Reference Synthesis Example 290

Methyl.

2 A3 Alil a_LBAVi-J1itdlL —— — 2

A tetrahydrofuran solution (30 mL) of methyl
I H-imidazole-1-carbonylcarbamimidothioate (5.70 g, 31.0 mmol) synthesized in
Reference Synthesis Example 289 was refluxed. A tetraliydrofuran solution (26 mL) of
[5-(trifluoromethyl)-thiophen-2-yl methanamine (2.81 g, 15.5 mmol) was added
dropwise to the solution and the resultant mixture was refluxed for 30 minutes, After
completion of the reaction, the reaction solution was concentrated under reduced pressure
and the obtained residue was purified by silica gel column chromatography (hexane/ethyl
acetate = 1/1) 1o obtain the title compound (3.28 g, yield 71%).

[0512] Reference Synthesis Example 291

4-(Methylthio)-1-{[5-(trifluoromethyl)thiophen-2-ylmethyl}-1.3,5-triazin-2( 1 H)-one

To methyl
N-[({[5-(trifluoromethyl)thiophen-2-ylJmethyl} amino)carbonyl]-carbamimidothioate
(2.68 g, 9.03 mmol) synthesized in Reference Synthesis Example 290, triethyl
ortlioformate (10 mL) was added and the resultant mixture was stirved at 150°C for 1
hour, After complction of the reaction, the reaction solution was cooled to room
temperature and ethanol (20 mL) was added, followed by cooling the resultant mixture to
0°C. The precipitated solid was collected by filtration and the solid was washed with
ethanol to obtain the title compound (1.69 g, yield 61%).

[0513] Reference Synthesis Example 292

6-Methyl-4-(methylthio)-1-{[5-(trifluoromethyl)thiophen-2-yl jmethyl } - 1,3,5-triazin-2( |

H)-one

To methyl

N-[({[5-(trifluoromethyl)thiophen-2-yl]methyl }amino)carbonyl |-carbamimidothioate
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(59.5 mg, 0.200 mmol) synthesized in Reference Synthesis Example 290, triethyl
orthoacetate (0.60 ml.) was added and the resultant mixture was stirred at 150°C for 1
hour.  After completion of the reaction, the reaction solution was cooled to room
temperature and purificd by silica gel column chromatography (hexane/ethyl acetate =
3/2) to obtain the litle compound (45,8 mg, yield 71%).
[0514] Reference Synthesis Example 293

O-Ethyl-4-(methylthio)-1-{[S-(trifluoromethyl)thiophen-2-yl)methyl } -1.3,5-triazin-2( 1 H)

-One

Triethyl orthopropionate was used to obtain the title compound (27.0 mg, yield 81%)
by synthesis in a similar manner to Reference Synthesis Example 292.
[0515] Reference Synthesis Example 294

4-(Methylthio)-6-propyl-1-{[5-(trifluoromethylthiophen-2-ylimethyl }-1.3,5-triazin-2( 1 H

)-one

Triethyl orthobutyrate was used to obtain the title compound (24.8 mg, yield 71%)
by synthesis in a similar manner to Reference Synthesis Examplc 292.
{0516] Reference Synthesis Example 295

Methyl N-({[(5-bromothiophen-2-yDmethyl]amino tcarbonyl)-carbamimidothioate

(5-Bromothiophen-2-yl)methanamine (1.12 g, 5.64 mmol) was used to obtain the
title compound (1.45 g, yield 83%) by synthesis in a similar manner to Reference
Synthesis Example 290.

[0517] Reference Synthesis Example 296

1-[(5-Bromothiophen-2-yl)methyl J-4-(methylthio)-1.3.5-triazin-2( | H)-one

Methyl N-({[(5-bromothiophen-2-yl)methyl]amino}carbonyl)-carbamimidothioate
(700 mg, 2.27 mmol) synthesized in Reference Synthesis Example 295 and triethyl

orthoformate were used to obtain the title compound (547 mg, yicld 76%) by synthesis in
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a similar manner to Reference Synthesis Example 292.
[0518] Reference Synthesis LExample 297

1-[(5-Bromothiophen-2-yDmethyl|-6-methyl-d4-(methylthio)- 1.3 .5-triazin-2( 1 1)-one

Methyl N-({[(5-bromothiophen-2-yl)methyl]amino }carbonyl)-carbamimidothioate
(749 mg, 2.43 mmol) synthesized in Reference Synthesis Example 295 was used to
obtain the title compound (576 mg, yield 71%) by synthesis in a similar manner to
Relerence Synthesis Example 292.

[0519] Reference Synthesis Example 298

Methyl N-({[(5-chlorothiophen-2-yl)methyl]amino }carbonyl)-carbamimidothioate

(5-Chlorothiophen-2-yl)methanamine (1.37 g, 9.32 mmol) was used to obtain the
title compound (2.34 g, yield 95%) by synthesis in a similar manner to Reference
Synthesis Example 290.

[0520] Reference Synthesis Example 299
1-[(5-Chlorothiophen-2-yl)methyl]-4-(methylthio)-1,3.5-triazin-2(1H)-one

Methyl N-({|(5-chlorothiophen-2-yl)methyl]amino } carbonyl)-carbamimidothioate
(1.00 g, 3.79 mmol) synthesized in Reference Synthesis Example 298 was used to obtain
the title compound (662 mg, yicld 64%) by synthesis in a similar manner to Reference
Synthesis Example 296.

[0521] Reference Synthesis Example 300
1-[(5-Chlorothiophen-2-yl)methyl |-6-methyl-4-(methylthio)-1.3,5-triazin-2(111)-one

Methy! N-({[(5-chlorothiophen-2-yl)methyl Jamino } carbonyl)-carbamimidothioate
(1.34 g, 5,07 mmol) synthesized in Reference Synthesis Example 298 was usced to obtain
the title compound (1.20 g, yield 82%) by synthesis in a similar manner to Reference
Synthesis Example 292.

[0522] Reference Synthesis Example 301
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Methy D N- e[ (it hnoromethy Dfuran-2- vl Jmethy 1 anino jearbony | |-carbamimidothio:ne

[5-(rifluoromethyl)furan-2-yljmethanamine (628 mg, 3.80 mmol) was used to
obtain the title compound (870 mg, yield 81%) by synthesis in a similar manner to
Reference Synthesis Example 290.

[0523] Reference Synthesis Example 302
6-Methyl-4-(methylthio)-1-{[5-(trilluoromethy Dfuran-2-ylmethvl}-1.3.5-triazin-2( 1 H)-0

ne

Methyl
N-[({|5-(trifluoromethy])furan-2-ylJmethyl } amino)carbonyl]-carbamimidothioate (300
mg, 1.07 mmol) synthesized in Reference Synthesis Example 301 was used to obtain the
title compound (204 mg, yield 63%) by synthesis in a similar manner to Reference
Synthesis Example 292.

[0524] Reference Synthesis Example 303
4-(Methylthio)-1-{ [ 5-(triAQuoromethylfuvan-2-yl methyl ) - 1.3, S-trinzin-2(HHH-one

Methyl
N-|({[5-(trifluoromethyl)furan-2-ylJmcthyl } amino)carbonyl]-carbamimidothioate (569
mg, 2.02 mmol) synthesized in Reference Synthesis Example 301 was used to obtain the
title compound (268 mg, yield 42%) by synthesis in a similar manner to Reference
Synthesis Example 296.

[0525] Reference Synthesis Example 304

Mecthyl N-[({[5-(tert-butythiophen-2-yl}jmcthyl}amino)carbonvl]-carbamimidothioate

[5-(tert-Butyl)thiophen-2-ylJmethanamine (327 mg, 1.94 mmol) was used to obtain
the title compound (547 mg, yield 99%) by synthesis in a similar manner to Reference
Synthesis Example 290.

[0526] Reference Synthesis Example 305
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Forps-grent-Buvhthophen- 2 fmetha -o-meths DL goethy Iioy T3S detazin 200 one

Methyl
N-[({[5-(tert-butyl)thiophen-2-ylJmethyl}amino)carbonyl|-carbamimidothioate (191 mg,
0.67 mmol) synthesized in Reference Synthesis Example 304 was used 1o obtain the title
compound (109 mg, yield 55%) by synthesis in a similar manner to Reference Synthesis
Example 292,

[0527] Reference Synthesis Example 306

1-{[5-(tert-ButyDthiophen-2-yl methyl 1 -4-(methylthio)-1.3.5-triazin-2(111)-one

Methyl

N-[({[5-(tert-butyl)thiophen-2-ylJmethyl }amino)carbonyl]-carbamimidothioate (348 mg,

1.22 mmol) synthesized in Reference Synthesis Example 304 was used to obtain the title
compound (275 mg, yield 73%) by synthcsis in a similar manner to Reference Synthesis
Example 296.

[0528] Reference Synthesis Example 307

3-[(1,3-Dioxoisoindolin-2-yl)methyl]pyridin-2-vl trifluoromethanesulfonate

5-(Hydroxymethyl)pyridin-2-yl trifluoromethanesul fonate (1.68 g, 6.55 mmol) was
used o obtain a crude product (3.39 g) of the title compound by synthesis in a similar
manner to Reference Synthesis Example 201.

[0529] Reference Synthesis Example 308

S-(Aminomethyl)pyridin-2-y! trilluoromethanesulfonate

5-[(1,3-Dioxoisoindolin-2-yl)methyl]pyridin-2-yl trifluoromethanesulfonate (3.39 g,
6.55 mmol) synthesized in Relerence Synthesis Example 307 was used to obtain a crude
product (2.84 g) of the title compound by synthesis in a similar manner 1o Reference
Synthesis Example 202.

[0530] Reference Synthesis Example 309
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5+(-{3-[Imino(methylthio)methylJureido }methyl)pyridin-2-yl trifluoromethanesulfonate

5-(Aminomethyl)pyridin-2-yl trifluoromethancsulfonate (1.81 g, 9.83 mmol)
synthesized in Reference Synthesis Example 308 was used to obtain the title compound
(2.55 g, quantitative) by synthesis in a similar manner to Reference Synthesis Example
290.

[0531] Reference Synthesis Example 310

trifluoromethanesulfonate

5-({3-|imino(methylthio)methyl Jureido } methyl)pyridin-2-yl
trifluoromethanesulfonate (1,00 g, 2.69 mmol) synthesized in Reference Synthesis
Example 309 was used to obtain the title compound (568 mg, yield 53%) by synthesis in
a similar manner to Reference Synthesis Example 292,

[0532] Reference Synthesis Example 311
5-{[4-(Methylthio)-2-0x0-1,3,5-triazin-1(2H)-ylJmethyl} pyridin-2-yl

frifluoromethanesul fonate

5-({3-[Imino(methylthio)methyl]ureido } methyl)pyridin-2-yl
trifluoromethanesul fonate (1.00 g, 2.69 mmol) synthesized in Reference Synthesis
Example 309 was used (o obtain the title compound (431 mg, yield 42%) by synthesis in
a similar manner (o Reference Synthesis Example 296.

[0533] Reference Synthesis Example 312

N-[(I-[5«(trilTuoromethyDthiophen-2-yl]ethyl} amino)carbonyl |-carbamimidothioate

1-|5-(Trifluoromethyl)thiophen-2-yl]ethanamine (50.0 mg, 0.256 mmol) was used to
obtain the title compound (93.2 mg, quantitative) by synthesis in a similar manner to

Reference Synthesis Example 290.
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|0534]  Reference Synthesis Example 313
6-Methyl-4-(methylthio)-1-{ 1-[5-(trilluoromethyhthiophen-2-vl]ethvl }-1.3.5-triazin-2( 1
H)-one

Methyl
N-{({1-[5-(trifluoromethyl)thiophen-2-yl]ethyl } amino)carbonyl]-carbamimidothioate
(93.2 mg, 0.299 mmol) synthesized in Reference Synthesis Example 312 was used to
obtain the title compound (54.4 mg, yield 41%) by synthesis in a similar manner to
Reference Synthesis Example 292.

[0535] Reference Synthesis Example 314

L-(-MethoxybhenzyD-4-(methylthio)-1,3.5-triazin-2( L [)-one

A tetrahydrofuran solution (5.0 mlL) of methyl
1H-imidazole-1-carbonylcarbamimidothioate (921 mg, 5.00 mmol) synthesized in
Reference Synthesis Example 289 was refluxed and a tetrahydroturan solution (5.0 mL)
of 4-methoxybenzylamine (343 mg, 2.50 mmol) was added dropwise to the refluxed
solution, followed by refluxing the resultant mixture for 30 minutes.  After completion
of the reaction, the rcaction solution was concentrated under reduced pressure and the
obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate
= 1/1) to obtain a compound. The obtained compound was used to obtain the title
compound (355 mg, two step yield 48%) by synthesis in a similar manner to Reference
Synthesis Example 291.

[0536] Reference Synthesis Example 315

1-(4-Mecthoxybenzyl)-6-methyl-4-(imcthylthio)-1,3.5-triazin-2( 1 H)-one

A crude product of methyl
N-[({[4-methoxyphenyl]methyl } amino)carbonyl]-carbamimidothioate was used to obtain
the title compound (631 mg, quantitative) by synthesis in a similar manner to Reference
Synthesis Example 292.

[0537] Reference Synthesis Example 316
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|5-(Perfluoroethyhthiophen-2-ylmethanol

A crude product of 5-(perlluoroethyl)thiophen-2-carboxylic acid was used to obtain
a crude product of the title compound by synthesis in a similar manner to Reference
Synthesis Example 217.

[0538]  Relerence Synthesis Example 317

2= a-tPerlluorocthyDihiophen -2 vl methn g omdaoline- 1, 3-dione

The crude product of [5-(perfluoroethyl)thiophen-2-yl|methano! synthesized in
Reference Synthesis Example 316 wus used to obtain a crude product of the title
compound by synthesis in a similar manner to Reference Synthesis Example 201.

[0539] Reference Synthesis Example 318

[5-(Perfluorocthylyhiophen 2-vljmethanamine

The crude product of
2-{[5-(perfluoroethyl)thiophen-2-ylImethyl}isoindoline-1,3-dione synthesized in
Reference Synthesis Example 317 was used to obtain a crude product of the title
compound by synthesis in a similar manner to Refercence Synthesis Example 202,

[0540] Reference Synthesis Example 319

Methyl

N-LCL-(pertTuorocthy thiophen-2-vl nethvl b amino jearbony | -cavbamimidothioate

The crude product of [5-(perfluoroethyl)thiophen-2-yl jmethanamine synthesized in
Reference Synthesis Example 318 was used to obtain the title compound (5.00 mg, five
step yicld 7%) by synthesis in a similar manner to Reference Synthesis Example 290.

[0541]  Reference Synthesis Example 320
6-Mcthyl-4-(methylthio)- 1-{[5-(perfluorocthvDithiophen-2-vl methvl}-1.3.5-triazin-2( 1H

)-one
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Methyl
N-[({[5-(perfluoroethyl)thiophen-2-yljmethyl } amino)carbonyl]-carbamimidothioate
(5.00 mg, 0.0144 mmol) synthesized in Reference Synthesis Example 319 was used to
obtain the tile compound (20.0 mg, yield 37%) by synthesis in a similar manncr to
Reference Synthesis Example 292.

[0542] Reference Synthesis Example 321
Methyl

N=g L RO ehahs drobeizo] Dlthiophen-2-vhmethyl amiine | carbonyl }-carbamimidorhi

oate

(4,5,6,7-Tetrahydrobenzo|b]thiophen-2-yl)methanamine (355 mg, 2.12 mmol) was
used to obtain the title compound (410 mg, yield 68%) by synthesis in a similar manner
to Reference Synthesis Example 290.

[0543] Reference Synthesis Example 322
4-(Methylthio)-1-[(4.5.6,7-tetrahydro-benzo| blthiophen-2-ylimethyl-1.3 S-trinzin-2C1 1)

-0one

Methyl
N-({[(4,5,6,7-tetrahydrobenzo[b]thiophen-2-yl)methyl]Jamino } carbonyl)-carbamimidothi
oate (200 mg, 0.706 mmol) synthesized in Reference Synthesis Example 321 was used to
obtain the title compound (130 mg, yield 63%) by synthesis in a similar manner to
Reference Synthesis Example 296.

[0544] Reference Synthesis Example 323
6-Melhyl-4-(methylthio)-1-[(4,5,6,7-tetrahydrobenzo| bthiophene-2-ylymethyl]-1,3.5-tria

zin-2(1H)-one

Methyl
N-({[(4,5,6,7-tetrahydrobenzo[b]thiophen-2-yl)methyljamino } carbonyl)-carbamimidothi

oate (210 mg, 0.741 mmol) synthesized in Reference Synthesis Example 321 was used to
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obtain the title compound (100 mg, yicld 44%) by synthesis in a similar manner to
Reference Synthesis Example 292.
[0545]  Reference Synthesis Example 324

NMethy! N ¢ [aedamantan- L-yDmethylaminot carbonyl-carbamimidothioate

Adamantan-1-ylmethancamine (118 pl., 0.666 mmol) was used Lo obtain a crude
product (250 mg) of the title compound by synthesis in a similar manner to Reference
Synthesis Example 290.

[0546]  Reference Synthesis Example 325

1-(Adamantan-1-vimethyD-6-methyl-4-(methylthio)-1.3.5-triazin-2( 1 FD-one

The crude product of methyl
N-({{(adamantan- 1-yl)methyl]amino }carbonyl)-carbamimidothioate (250 mg)
synthesized in Reference Synthesis Example 324 was used to obtain the title compound
(103 mg, two slep yield 51%) by synthesis in a similar manner to Reference Synthesis
Example 292.

[0547] Reference Synthesis Example 326

Methy! N-(![4-chlorobenzen-1-vDmethylJamino ) carbonyl)-carbaminudathioate

4-Chlorobenzylamine (142 mg, 1.00 mmol) was used to obtain the title compound
(232 mp, yield 90%) by synthesis in a similar manner to Reference Synthesis Example
290.

[0548]  Relerence Synthesis Example 327

2-({[3-(4-Chlorobenzyhureido J(methylthioymethylene }amino)-2-oxoethyl acetate

To a dichloromethane solution (2.0 mL) of methyl
N-({[(4-chlorobenzen-1-y)methylJaminojcarbonyl)-carbamimidothioate (257 mg, 1.00
mmol) synthesized in Reference Synthesis Example 3206, triethylamine (279 pl., 2.00

mmol) and 2-chloro-2-oxoethyl acetate (162 pL, 1.50 mmol) were added and the
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resultant mixture was stirred at room temperature for 1 hour.  After completion of the
reaction, the reaction solution was purified by silica gel column chromatography
(hexane/ethyl acctate = 1/1) to obtain the title compound (221 mg, yield 62%).

[0549] Reference Synthesis Example 328

[1-(4-Chlorobenzyl)-4-(methylthio)-6-ox0-1.6-dihydro-1,3,5-triazin-2-yljmethy! acetate

A phosphorus oxychloride solution (3.0 mL) of
2-({[3-(4-chlorobenzyl)ureido](methylthio)methylene}amino)-2-oxocthyl acetate (201
mg, 0.616 mmol) synthesized in Reference Synthesis Example 327 was stirred at 80°C
for 3 hours. After completion of the reaction, the reaction solution was added to
chloroform - saturated sodium bicarbonate aqueous solution and extraction from the
resultant mixture with chloroform was performed. The organic layer was dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The obtained
residue was purified by silica gel column chromatography (hexane/ethyl acetate = 2/1 —
0/1) to obtain the title compound (219 mg, quantitative),

[0550] Reference Synthesis Example 329

2-[{(Methylthio)(3-{[5-(trifluoromethyl)thiophen-2-ylImethyl}ureido)methylene } amino]

-2-oxoethyl acetate

Methyl
N-[({[5-(trifluoromethyl)thiophen-2-yl [methyl }amino)carbonyl |-carbamimidothioate
(500 mg, 1.68 mmol) synthesized in Reference Synthesis Example 290 was used to
obtain the title compound (382 mg, yield 57%) by synthesis in a similar manner to
Reference Synthesis Example 327,

[0551] Reference Synthesis Example 330

[4-(Methylthio)-6-ox0-1-{[5-(trifluoromethy)thiophen-2-yllmethyl } -1,6-dihydro-1,3.5-tr

iazin-2-yl|methyl acetate

2-[{(Methylthio)(3-{[5-(trifluvoromethyl)thiophen-2-yljmethyl } ureido)methylene }a
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mino|-2-oxoethyl acetale (382 mg, 0.961 mmol) synthesized in Reference Synthesis
Example 329 was used to obtain the title compound (276 mg, yield 76%) by synthesis in
a similar manner to Reference Synthesis Example 328.

[0552] Reference Synthesis Example 331

6-Methoxy-4-(methylthio)-1-{|5-(trifluoromethyDthiophen-2-ylmethyl}-1.3.5-

triazin-2(1 H)-one

Tetramethoxymethane was used to obtain the title compound (64.4 mg, yield 95%)
by synthesis in a similar manner to Reference Synthesis Example 292,
[0553] Reference Synthesis Example 332a

{IR)-1-(4-Chloro-1.3,5-trtazin-2-y1 )--(4-fluoraphenyl)-1.2.3.6-tetrahydropyridin-3-ol

Reference Synthesis Example 332b

(S)-1-(4-Chloro-1,3,5-triazin-2-yl)-4-(4-fluorophenyl)-1.2.3.6-tetrahydropyridin-3-ol

To a tetrahydrofuran (1.2 mL) - water (2.0 mL) solution of
(R)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol (158 mg, 0.817 mmol) synthesized
in Reference Synthesis Example 133, sodium carbonate (104 mg, 0.981 mmol) was
added at 0°C and the resultant mixture was stirred at room temperature for 2 hours.

After completion of the reaction, ethyl acetate was added to the reaction solution and the
resultant mixturc was washed with water. Thereafter, the organic layer was dried over
anhydrous magnesium sulfate and concentrated under reduced pressure.  The obtained
residue was purified by silica gel column chromatography (hexanc/ethyl acetatec = 7/3 —
1/1) to obtain a compound (156 mg, yicld 62%) of Reference Synthesis Example 332a as
the title compound.

Alternatively, (S)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol (188 mg, 0.972
mmol) synthesized in Reference Synthesis Example 138 was used 1o obtain a compound
(189 mg, yield 63%) of 332b as the title compound by synthesis in a similar manner.

[0554] Refercnce Synthesis Example 333a
(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-vl]-1.3.5-triazin-2(11 -0



10

20

206

Reference Synthesis Example 333b
(8)-4-14-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin- 1{ 2F-v1]-1.3.5-triazin-2(11D)-0

ne

To an acetic acid (1.6 mL) - water (0.30 mL) solution of
(R)-1-(4-chloro-1,3,5-triazin-2-yl)-4-(4-fluorophenyl)-1,2,3,6-tctrahydropyridin-3-ol (155
mg, 0.505 mmol) synthesized in Reterence Synthesis Example 332a, sodium acetate (155
mg, 1.89 mmol) was added and the resultant mixture was stirred at 90°C for 2 hours.
After completion of the reaction, water was added to the reaction solution and the
resultant mixture was cooled to 0°C.  The precipitated solid was collected by filtration
and the solid was washed with water to obtain a compound (122 mg, yield 77%) of
Reference Synthesis Example 333a as the title compound.

Alternatively,
(S)-1-(4-chloro-1,3,5-triazin-2-yl)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol (189
mg, 0.616 mmol) synthesized in Reference Synthesis Example 332b was used to obtain a
compound (108 mg, yield 61%) of 333b as the title compound by synthesis in a similar
manner.

[0555] Reference Synthesis Example 334
()= ]3-(d-1 lnaropheny[)-5-hydroxy-5.6 <dihyvdeapyeidin- T 2HD-v 1 -6-miethy -1, 3. 5=kt

n-2(1H)-one

To 1-(4-methoxybenzyl)-6-methyl-4-(methylthio)-1,3,5-triazin-2( | H)-one (1.39 g,
5.0 mmol) synthesized in Reference Synthesis Example 315, trifluoroacetic acid (10 mL)
was added and the resultant mixture was stirred for 1 hour under reflux.  After
completion of the reaction, the reaction solution was concentrated under reduced pressure
and 1,4-dioxanc (10 mL), (R)-4-(4-[luorophenyl)-1,2,3,6-tetrahydropyridin-3-ol (966 mg,
5.00 mmol) synthesized in Reference Synthesis Example 133, and

N,N-diisopropylethylamine (1.92 g, 10.0 mmol) were added (o the concentrated solution,




207

followed by refluxing the resultant mixture for 2 hours.  Afler completion of the
rcaction, water was added to the reaction selution and extraction from the resultant
mixture with cthyl acetale was performed.  The organie layer was dried over anhydrous
magnesium sullate and concentrated under reduced pressure. The obtained residue was
5 purificd by silica gel column chromatography (cthyl acetate/imethanol = 10/1) to obtain
the title compound (1.4 g, vicld 94%49).
[0556]  Relerence Synthesis Example 335

[-(b-Chloro-1.3 . 5-triazin-2-v])-4-(4-tluorophenyl)- 1. 2.3, 0-tctrahyvdropy ridin- 3-o0l

10 4-(4-Fluorophenyl)-1.2,3,6-tetrahydropyridin-3-ol (300 mg, 1.55 mmol) synthesized
in Reference Synthesis Example 40b was used to obtain the title compound (445 mg,
yield 94%) by synthesis in a similar manner to Reference Synthesis Example 341,
[0557] Reference Synthesis Example 336
4-[4-(4-I'luorophenyl)-5-hydroxy-5,6-dihydropyridin- 1 (2H)-yl]-1.3.5-triazin-2(1 [ )-one

1-(4-Chloro-1,3,5-triazin-2-yl)-4-(4-luorophenyl)-1.2,3.6-tetrahydropyridin-3-ol
(235 mg, 0.766 mmol) synthesized in Reference Synthesis Ixample 335 was used to
obtain the title compound (127 mg, vield 58%) by synthesis in a similar manner to
Reference Synthesis Ixample 342,
20 [0558] Retercnce Synthesis Example 337

(R)~EChloro-N-[ T-(4-Muorophenyhpy rrolidin- 3-v]- 1.3 5-riazin-2-amine

To a tetrahydroluran solution (2.0 mL) - water (0.80 mL) solution of
2.4-dichloro-1,3.3-triazine (1606 mg, 1.11 mmol) and sodium carbonate (141 mg. 1.33
25 mmol), (R)-1-(+-fluorophenylpyrrolidin-3-amine hydrochloride (200 mg. 1.11 mmol)
synthesized in Reference Synthesis Example 30 was added at 0°C and the resultant
mixture was stirred lor 3 hours.  After completion ol the reaction, water was added to

the reaction solution and extraction from the resultant mixture with ethyl acetate was

perlormed.  The organic layer was dried over anhydrous magnesium sulfate and
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concentrated under reduced pressure to obtain the title compound as a crude product
[0559]  Reference Synthesis Example 338
(R)-4-{[1-(4-TI'luorophenyl)pyrrolidin-3-ylJamino}-1,3,5-triazin-2( 1 H)-one

To (R)-4-chloro-N-{1-(4-fluorophenyl)pyrrolidin-3-yl]-1,3,5-triazin-2-amine
synthesized in Reference Synthesis Example 337, sodium acetate (153 mg, 1.11 mmol),
acetic acid (2.0 mL), and water (0.40 mL) were added and the resullant mixture was
stirred at 90°C for 5 hours.  After completion of the reaction, the reaction solution was
added to saturated sodium bicarbonate aqueous solution and extraction from the resultant
mixture with ethyl acetate was performed. The organic layer was dried over anhydrous
magnesium sulfate and concentrated under reduced pressure and the obtained solid was
washed with ethyl acctate to obtain the title compound (65.0 mg, two step yield 15%).

[0560] Reference Synthesis Example 339

6-Methyl-4-[4-(p-tolyl)piperazin-1-yl]-1,3,5-triazin-2(1 H)-one

1-(p-Tolyl)piperazine (250 mg, 1.42 mmol) was used instead of
(R)-4-(4-fluorophenyl)-1,2,3,6-tctrahydropyridin-3-ol to obtain the title compound (312
mg, yield 77%) by synthesis in a similar manner to Reference Synthesis Example 334.
[0561] Reference Synthesis Example 340

4-|4-(4-Fluorophenyl)piperazin-1-yl]-6-methyl-1,3,5-triazin-2(1 H)-one

1-(4-Fluorophenyl)piperazine (1.25 g, 6.94 mmol) was used instead of
(R)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol to obtain the title compound (1.50
g, yield 82%) by synthesis in a similar manner to Reference Synthesis Example 334.

[0562] Relerence Synthesis Example 341
2-Chloro-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1,3,5-triazine

To a tetrahydrofuran (10 mL) - watcr (4.0 mL) solution of

4-(4-Mluorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride (1.43 g, 6.67 mmol) and
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sodium carbonate (1.56 g, 14.7 mol), 2,4-dichloro-1,3,5-triazine (1.00 g, 6.67 mmol) was
added at 0°C and the resultant mixture was stirred for | hour.  After completion of the
reaction, ethyl acctate was added to the reaction solution and the resultant mixture was
washed with each of saturated ammonium chloride aqueous solution and saturated
sodium chloride aqueous solution.  The obtained organic layer was dried over anhydrous
sodium sulfate and concentrated under reduced pressure.  The obtained residue was
purified by silica gel column chromatography (chloroform) to obtain the title compound
(1.64 g, yicld 85%).

[0563] Reference Synthesis Example 342

4-14 -Flaorophenyly-s.o-diliydropyvridin-F 21)-vI -1, 3. 5-wiazin-2( T H-one

To an acetic acid (9.0 mL) - water (1.8 mL) solution of
2-chloro-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(21)-yl}-1,3,5-triazine (900 mg, 3.10
mmol) synthesized in Reference Synthesis Example 341, sodium acetate (900 mg, 11.0
mmol) was added and the resultant mixture was stirred at 90°C for | hour. After
complection of the reaction, the reaction solution was concentrated under reduced pressure
and water was added to the obtained residue, followed by stirring the resultant mixture at
0°C. The precipitated solid was collected by [iltration and the solid was dried under
reduced pressure to obtain the title compound (750 mg, yicld §9%).

[0564] Reference Synthesis Example 343

4-[1-(-Floorophenyly-5.6-dibydropy ridin- 102 0D-y 1 -6-methyl- 13,5 trisizin-2( L )-one

4-(4-Fluorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride (250 mg, 1.42 mmol)
was used instead of (R)-4-(4-Muorophenyl)-1,2,3,6-tetrabydropyridin-3-ol to obtain the
title compound (85.0 mg, two step yield 60%) by synthesis in a similar manncr to
Refercnce Synthesis Example 334,

[0565]  Reference Synthesis Example 344
2-Chlovo-b-[--CLA A S-wetrame thy 1.3 2 -dioxaborolan-2-y 1y S.o-dilivdropyridin= 12 -y

1-1.3.5-triazine
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4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-tctrahydropyridine
2,2,2-trifluoroacctate (5.94 g, 19.4 mmol) was used to obtain the title compound (4.21 g,
yield 96%) by synthesis in a similar manncr to Reference Synthesis Example 341.

[0566] Reference Synthesis Example 345
4-[4-(4.,4.5.5-Tetramethyl-1.3.2-dioxaborolan-2-y1)-5.6-dihvdropyridin-1(2H)-yl]-1,3.5-tr

1azin-2-ol

2-Chloro-4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2
H)-yl}-1,3,5-triazine (4.21 g, 13.1 mmol) synthesized in Reference Synthesis Example
344 was used to obtain the title compound (5.17 g, quantitative) by synthesis in a similar
manner to Reference Synthesis Example 342.

[0567] Reference Synthesis Example 346
4-[4-(4.4,5.5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-yl]-1-{[5-(t

rifluoromethylthiophen-2-ylJmethyl}-1,3,5-triazin-2(1 H)-one

4-4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-yl]-1,
3,5-triazin-2-0l (3.32 g, 10.9 mmol) synthesized in Reference Synthesis Example 345 and
2-(chloromethyl)-5-(trifluoromethyl)thiophene were used to obtain the title compound
(2.36 g, yield 46%) by synthesis in a similar manner to Reference Synthesis Example 16.

[0568] Reference Synthesis Example 347
1-(4-Chlorobenzyl)-4-[4-(4,4.5,5-tetramethyl-1.3.2-dioxaborolan-2-vI)-5.6-dihydropyridi

n-1(2I1)-yl]-1.3,5-triazin-2(111)-one

To a chloroform solution (3.0 mL) of
4-chloro-1-(4-chlorobenzyl)-1,3,5-triazin-2(1H)-onc (128 mg, 0.500 mmol) synthesized
in Reference Synthesis Example 11, triethylamine (70.0 pl., 0.500 mmol) and
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridine (156 mg,

0.750 mmol) were added and the resultant mixture was stirred at room temperature for 4
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hours.  After completion of the reaction, water was added to the reaction solution and
extraction from the resultant mixture with chloroform was performed. 'I'he organic layer
was washed with brine, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure.  The obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 1/0 — 4/1) to obtain the title compound (86.0
mg, yield 40%).

[0569] Reference Synthesis Examplc 348
4-(4-Hydroxypiperidin-1-yl)-6-methyl-1-{|5-(trifluoromethyl)thiophen-2-ylJmethyl}-1,3,

S-triazin-2(1H)-one

To a 1,4-dioxane solution (1.0 mL) of
6-methyl-4-(methylthio)-1-{[5-(trifluoromethyl)thiophen-2-ylJmethyl }-1,3,5-triazin-2(1 H
)-one (321 mg, 1.00 mmol) synthesized in Reference Synthesis Example 292,
4-piperidinol (202 mg, 2.00 mmol) was added and the resultant mixture was stirred under
reflux by heating for 10 hours.  After completion of the reaction, the reaction solution
was concentrated under reduced pressure and the obtained residue was purified by silica
gel column chromatography (ethyl acetate/methanol = 1/0 —10/1) to obtain the title
compound (374 mg, yield 100%).

[0570] Reference Synthesis Example 349
1-(6-Mcthyl-4-ox0-5-{[5-(trifluoromethyl)thiophen-2-ylJmethyl }-4,5-dihydro-1,3,5-triazi

n-2-yl)piperidin-4-yl methanesulfonate

To a dichloromethane solution (2.0 mL) of
4-(4-hydroxypiperidin-1-yl)-6-methyl-1-{[5-(trifluvoromethyl)thiophen-2-ylimethyl}-1,3,
5-triazin-2(1H)-one (374 mg, 1.00 mmol) synthesized in Reference Synthesis Example
348 and triethylamine (557 pL, 4.00 mmol), methanesulfonyl chloride (155 pL, 2.00
mmol) was added dropwise at 0°C and the resultant mixture was stirred at room
temperature for 1 hour. After the reaction, water was added to the reaction solution and

extraction from the resultant mixture with dichloromethane was performed. The
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obtained organic layer was dried over anhydrous sodium sulfate and thereafter

concentrated under reduced pressure to obtain the title compound (453 mg, yield 100%).
[05711 Reference Synthesis Example 350

tert-Butyl

4-{0-methyl-4-oxo-5-{[5-(tiflluoromethyDihiophen-2-ylmethyl {-4.5-dihydro-1,3.5-lriazi

n-2-vlipiperazine-1-carboxylate

6-Methyl-4-(methylthio)-1-{[5-(trifluoromethyl)thiophen-2-ylJmethyl }-1,3,5-triazin
-2(11I)-one (309 mg, 0.962 mmol) synthesized in Reference Synthesis Example 292 and
tert-buty] piperazine-1-carboxylate (269 mg, 1.44 mmol) were used to obtain the title
compound (429 mg, yield 97%) by synthesis in a similar manner to Reference Synthesis
Example 348.

[0572] Reference Synthesis Example 351

6-Methyl-4-(pipcrazin- | -yl)-1-4{5-(irilluoromethy)thiophen-2-ylimethyl - 1,3, 3-triazin-2

1H)-one

tert-Butyl
4-(6-methyl-4-oxo-5-{[5-(trifluoromethyl)thiophen-2-yl|methyl }-4,5-dihydro-1,3,5-triazi
n-2-yl)piperazine-1-carboxylate (429 mg, 0.933 mmol) synthesized in Reference
Synthesis Example 350 was used to obtain the title compound (335 mg, quantitative) by
synthesis in a similar manner to Reference Synthesis Example 132.

[0573] Reference Synthesis Example 352

AL luoropheny D-Sco-dibydropyridine TRyl T-GCRmethasybenzy - 13 5 riazin -2

(1H)-one

4-[4-(4-Fluorophenyl)-5,6-dihydropyridin-1(2H)-yl|-1,3,5-triazin-2(111)-one (294
mg, 1.08 mmol) synthesized in Reference Synthesis Example 342 and
1-(chloromethyl)-4-mcthoxybenzene (162 pl., 1.19 mmol) were used Lo obtain the title

compound (346 mg, yield 82%) by synthesis in a similar manner to Reference Synthesis
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[0574]  Relerence Synthesis Example 353
4-15-Chloro -F t4-tluorophieny =30 dibvdrapy vidin T HL-v=-1-00 anfoorometiny Dthio

phen-2-ylmethyl 31,35 tazm-200H )-one
4-[4-(4-Fluorophenyl)-5-hydroxy-S,6-dihydropyridin-1(2H)-yl1]-1-{[S-(trifluorometh
yDthiophen-2-ylJmethyl}-1,3.5-triazin-2(1H)-one (10.0 mg, 0.0212 mmol) synthesized in
Synthesis Example 190 was uscd to obtain the titlec compound as a crude product by
synthesis in a similar manner to Reference Synthesis Example 68.
[0575] Reference Synthesis Example 354

tert-Butyl d-(-ANuarophenyh) a-hydrosy -3 0-dihydropy ridine-121 ] -carboxylate

A mixture containing equal quantity of both cnantiomers of tert-butyl
4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate (700 mg,
1.85 mmol) synthesized in Reference Synthesis Example 131 and Reference Synthesis
Example 136 was used to oblain the title compound (500 mg, yield 92%) by synthesis in
a similar manner to Reference Synthesis Example 133,

[0576] Reference Synthesis Example 355

erl-Butvd 3 3-bisthydroxymethyh-4-oxo-piperidine- | -carboy viate

To tert-butyl 4-oxopiperidine-[-carboxylate (1.00 g, 5.02 mmol), water (2.0 mL.) and
potassium carbonate (10.4 mg, 0.0750 mmol) were added at room temperature and
thereafter the mixture was heated to 40°C, followed by adding formaldehyde (36%
aqueous solution) (0.795 mg, 9.54 mmol) and stirring the resultant mixture for 2 hours.
After completion of the reaction, the reaction solution was purified by silica gel column
chromatography (hexanc/ethyl acctate = 1/2) to obtain the title compound (52.0 mg, yield
4%).

[0577}  Reference Synthesis Example 356

tert-Butyl 3.3-bis[(methoxymethoxy)muihvl]-4-oxopiperidine-1-carboxylate
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To a dichloromethane solution (7.0 mL) of tert-butyl
3,3-bis(hydroxymethyl)-4-oxopiperidine-1-carboxylate (376 mg, 1.45 mmol) synthesized
in Reference Synthesis Example 355, N,N-diisopropylpropylethylamine (469 mg, 3.63
5 mmol) and chloro(methoxy)methane (245 mg, 3.05 mmol) were added and the resultant
mixture was stirred at room temperature for 1 day. After completion of the reaction,
water was added to the reaction solution and extraction from the resultant reaction
mixturc with chloroform was performed. The organic layer was dried over anhydrous
sodium sulfate and concentrated under reduced pressure.  The obtained residue was
10  purified by silica gel column chromatography (hexane/cthyl acetate = 1/1 —1/2) to obtain
the title compound (233 mg, yield 46%).
[0578] Reterence Synthesis Example 357
tert-Butyl
3 3-hs[pmetliony methosy et - [grnioramethysalony Hoxy f-5.6-dilivdropy ridi

15 ne- 12 H)-carboxylale

To a tetrahydrofuran solution (6.0 mL) of tert-butyl
3,3-bis[(methoxymethoxy)methyl|-4-oxopiperidine-1-carboxylate (233 mg, 0.671 mmol)
synthesized in Reference Synthesis Example 356, sodium bis(trimethylsilyl)amide (1.0 M

20 letrahydrofuran solution) (740 pL, 0.740 mmol) was added at 0°C and the resultant
mixture was stirred for 5 minutes. Thereafter,
1,1,1-trifluoro-N-phenyl-N-[(trifluoromethyl)sulfonylJmethanesulfonamide (287 mg,
0.804 mmol) was added to the mixture and the resultant mixture was stirred at room
temperature for 1 day. After completion of the reaction, the reaction solution was

25  concentrated under reduced pressure and the obtained residue was purified by silica gel
column chromatography (hexane/ethyl acetate = 1/0—1/1) to obtain the title compound
(211 mg, yield 66%).

[0579] Relerence Synthesis Example 358

tert-Butyl
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4-(4-fluorophenyl)-5.5-bis[(methoxymethoxy)methyl]-5.6-dihydropyridine-1(2H)-carbox

ylate

tert-Butyl
5,5-bis[(methoxymethoxy)methyl]-4-{[(trifluoromethyl)sulfonyljoxy}-5,6-dihydropyridi
ne-1(2H)-carboxylate (211 mg, 0.439 mmol) synthesized in Reference Synthesis
Example 357 was used to obtain the title compound (104 mg, yield 56%) by synthesis in
a similar manner to Reference Synthesis Example 139.

[0580] Reference Synthesis Example 359

d-(4-I'Tuorophenyvl -3 3-big[{methoxymethoxy)methyl]- 1. 2.3.6-lebiivdropyridine

trifluoroacetate

To a dichloromethane solution (0.80 mL) of tert-butyl
4-(4-fluorophenyl)-5,5-bis| (imethoxymethoxy)methyl]-5,6-dihydropyridine-1(2H)-carbox
ylate (40.0 mg, 0.0940 mmol) synthesized in Reference Synthesis Example 358,
trifluoroacetic acid (40.0 pl., 0.538 mmol) was added at room temperature and the
resultant mixture was stirred for 1 day. After completion of the reaction, the reaction
solution was concentrated under reduced pressure to obtain a crude product of the title
compound.

[0581] Retference Synthesis Example 360

tert-Butyl 4-(4-fluorophenyl)-3,3-bis[(methoxymethoxy)methyl]piperidine-1-carboxylate

tert-Butyl
4-(4-fluorophenyl)-5,5-bis[(methoxymethoxy)methyl]-5,6-dihydropyridine-1(2H)-carbox
ylate (50.0 mg, 0.118 mmol) synthesized in Reference Synthesis Example 358 was used
to obtain a crude product of the title compound by synthesis in a similar manner to
Reference Synthesis Example 98.  ‘The crude product was used in the next process as it
was.

[0582] Reference Synthesis Fxample 361
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d4-(4-IluorophenyD-3.3-bis[ (methoxyvmethoxyymethyl [piperidine

The crude product of tert-butyl
#4-(4-NMuorophenyl)-3.3-bis| (methoxymethoxy)methyl |piperidine-1-carboxylate
synthesized in Reference Synthesis Example 360 was used (o obtain the title compound
(58.8 mg, quantitative) by synthesis in a similar manner (o Reference Synthesis Ixample
134.

[0583] Retference Synthesis Example 362

4-{4-(4-TFluorophenyl)-3,3-bis[(mcthoxyvimethoxy)methyl]piperidin-1-y1}-6-methyl-[-{[5

-(trifluoromethvl)thiophen-2-vl]imethyl}-1.3.5-triazin-2(111)-one

4-(4-Fluorophenyl)-3,3-bis[(methoxymecthoxy)methyl |piperidine (58.8 mg, 0.180
mmol) synthesized in Reference Synthesis Example 361 was used to obtain the title
compound (14.0 mg, yield 16%) by synthesis in a similar manner to Reference Synthesis
Example 348.

[0584] Reference Synthesis Example 363
4-| 11-(4-Fluorophenyl)-2 4-dioxa-8-azaspiro| 5.5 Jundccan-8-vl]-6-methyl-1-{| 5-(trifluoro

methyl)thiophen-2-yvlmethyl}-1.3.5-triazin-2(1 H)-one

To a 1,4-dioxanc solution (600 plL) of
4-{4-(4-fluorophenyl)-3,3-bis| (methoxymethoxy)mcthyl|piperidin-1-yl}-6-methyl-1-{[ 5-
(trifluoromethyl)thiophen-2-ylmethyl}-1,3,5-triazin-2( [ 11)-one (10.0 mg, 16.6 yjunol)
synthesized in Reference Synthesis Example 362, 12 M hydrochloric acid (200pl.) was
added and the resultant mixture was stirred at 60°C for 2 hours.  To saturated sodium
carbonate - chlorotorm solution. the reaction solution was added dropwise and extraction
from the resultant mixture with chloroform was performed.  The organic layer was dried
over anhydrous sodium sulliate and concentraled under reduced pressure.  The obtained
residue was purified by silica gel column chromatography (hexanc/ethyl acetate  1/4 >

0/1) to obtain the title compound (6.60 mg, vield 76%).
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[0585] Reference Synthesis Example 364

tert-Butyl (R)-4-(4-fluorophenyl)-5-hydroay-5.6-dihvdropyridine-1(2IT)-carboxvlate

To a 1,4-dioxane (500 pL) - water (100 pl) solution of tert-butyl
(R)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine- 1 (2H)-carboxylate (50.0 mg,
0.132 mmol) synthesized in Reference Synthesis Example 131, lithium hydroxide
monohydrate (17.0 mg, 0.405 mmol) was added and the resultant mixture was stirred at
115°C for 10 hours.  After completion of the reaction, the reaction solution was
analyzed with chiral column chromatography to measure optical purity.

[0586] Reference Synthesis Example 365

tert-Butyl (S)-4-(4-Fluorophenyl)-5-hydroxv-5.6-dihvdropyridine- 1 (2H)-carboxylate

To a 1,4-dioxane (500 pL) - water (100 pL) solution of tert-butyl
(S)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-1(2H)-carboxylate (50.0 mg,
0.132 mmol) synthesized in Reference Synthesis Example 136, lithium hydroxide
monohydrate (17.0 mg, 0.405 mmol) was added and the resultant mixture was stirred at
115°C for 10 hours.  After completion of the reaction, the reaction solution was
analyzed with chiral column chromatography to measure optical purity.

[0587] Reference Synthesis Example 366

1-(4-Chloro-1.3.5-triazin-2-yl)-4-(4-chlorophenyl)piperidin-4-ol

4-(4-Chlorophenyl)piperidin-4-ol (705 mg, 3.33 mmol) was used to obtain the title
compound (370 mg, yield 34%) by synthesis in a similar manner to Reference Synthesis
Example 341.

[0588] Reference Synthesis Example 367
4-[4-(4-Chlorophenyl)-5.6-dihydropyridin-1(2H)-yl]-1,3,5-triazin-2(1 H)-one

1-(4-Chloro-1,3,5-triazin-2-yl)-4-(4-chlorophenyl)piperidin-4-ol (200 mg, 0.615

mmol) synthesized in Reference Synthesis Example 366 was uscd to obtain the title
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compound (400 mg) as a crude product by synthesis in a similar manner to Relerence
Synthesis I'xample 342.
[0589]  Reference Synthesis Example 368

7-Benzyl-9-(4-luorophenyl)-3-oxa-7-azabicyclo] 3.3.1]nonan-9-ol

To 4-fluorobenzene magnesium bromide (2M diethyl cther solution) (5.0 mL, 10.0
mmol), (IR, 5S)-7-benzyl-3-oxa-7-azabicyclo|3.3.1]nonan-9-one (462 mg, 2.00 mmol)
was added dropwise at 0°C and the resultant mixture was stirred at room temperature for
1 minute.  After completion of the reaction, water and 1 M sodium hydroxide aqueous
solution werc added to the reaction solution and extraction from the resultant reaction
mixture with ethyl acetate was performed. The organic layer was dried over anhydrous
sodium sulfate and concentrated under reduced pressure.  The obtained residue was
purified by silica gel (amino-based) column chromatography (hexane/ethyl acetate = 5/1)
to obtain the title compound (156 mg, yield 24%).

[0590] Reference Synthesis Example 369

9-(4-I'luorophenyl)-3-oxa-7-avabicyclo[3.3.1 Jnonan-9-o]

7-Benzyl-9-(4-fluorophenyl)-3-oxa-7-azabicyclo[3.3.1]nonan-9-ol (72.5 mg, 0.231
mmol) synthesized in Reference Synthesis Example 368 was used to obtain the title
compound (35.6 mg, yield 65%) by synthesis in a similar manner to Reference Synthesis
Example 226.

[0591] Reference Synthesis Example 370

[trans-3-Amino-1- (4-HuorophenyDeyelobutyl fmethimoel

To a tetrahydrofuran solution (5.0 mL) of methyl
trans- | -(4-fluorophenyl)-3-hydroxycyclobutanc-carboxylate (177 mg, 5.00 mmol)
synthesized in Reference Synthesis Example 255, lithium aluminum hydride (38.0 mg,
1.00 mmol) was added and the resultant mixture was stirred at room temperature for 10

minutes.  After completion of the reaction, 1 M sodium hydroxide aqueous solution and
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tetrahydrofuran were added to the reaction solution and the resultant mixture was filtered
with Celite, followed by concentraling the filtrate upder reduced pressure.  To the
obtained crude product, dichloromethane was added and the resultant mixture was dried
over anhydrous sodium sulfate and pressure was reduced to obtain the title compound
(95.3 mg, yield 98%).

[0592] Reference Synthesis Example 371

N-(trifluoroacety}-N'-( { [ 5-(trifluoromethyDthiophen-2-yllmethyl}earbamoyl)carbamimi

dothioate

Methyl
N-[({[5-(trifluoromethyl)thiophen-2-ylJmethyl }amino)carbonyl]-carbamimidothioate
(29.7 mg, 0.100 mmol) synthesized in Reference Synthesis Example 290 and
trifluoroperacetic acid (1.0 mL) were used to obtain a crude product of the title
compound by synthesis in a similar manner to Referénce Synthesis Example 327.
[0593] Reference Synthesis Example 372

4-(Methylthio)-6-(trifluoromethyl)-1-{[5-(trilluoramethyl)thiophen-2-yl }methyl]-1.3,5-tr

iazin-2(1H)-one

The crude product of methyl
N-(trifluoroacetyl)-N'-({[5-(trifluoromethyl)thiophen-2-ylJmethyl} carbamoy!)carbamimi
dothioate synthesized in Reference Synthesis Example 371 was uised to obtain the title
compound (21.3 mg, yield 57%) by synthesis in a similar manner to Reference Synthesis
Example 328.

[0594] Reference Synthesis Example 373

=<

ethyl

[2-([Tifluoromethyl)thiazol-5-ylJmethanamine (370 mg, 2.03 mmol) was used to
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obtain the title compound (607 mg, quantitative) by synthesis in a similar manner Lo
Reference Synthesis Example 289.
[0595]  Reference Synthesis Example 374

G-Methyl-d-(methylthio)-1-{ [ 2-¢viflugromethylthiazol-5-yl methyl }-1,3,5-

triazin-2(1H)-one

Methy]
N-[({[2-(trifluoromethyl)thiazol-5-ylJmethyl }amino)carbonyl]-carbamimidothioate (607
mg, 2.03 mmol) synthesized in Reference Synthesis Example 373 was used to obtain the
title compound (630 mg, yield 97%) by synthesis in a similar manner to Reference
Synthesis Example 292.

[0596]  Synthesis Example 1

I -(4-Chlorobenzy-4-{4-14-{TuorophenyDpiperazin-1-vl]-1.3.5-trazin-2( | TH-one

To an N,N-dimethylformamide solution (170 mL) of
4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-one (8.48 g, 30.8 mmol)
synthesized in Relerence Synthesis Example 3, 4-chlorobenzyl bromide (6.32 g, 30.9
mmol) and potassium carbonate (5.11 g, 37.0 mmol) were added and the resultant
mixture was stirred at 50°C for 1 hour and at 70°C for 3 hours. To the reaction solution,
4-chlorobenzyl bromide (1.90 g, 9.25 mmol) and potassium carbonate (2.13 g, 15.4
mmol) were added and the resultant reaction solution was stirred at 70°C further for 2
hours. Afier the completion of the reaction, water was added to the reaction solution
and a resultant solid was filtered and was dried under reduced pressure. The resultant
solid was suspended in cthyl acetate and the suspension was stirred at room temperature
for 10 minutes. The solid was filtered and was dried under reduced pressure. These
operations from suspending of the solid to the second drying ot the solid were performed
twice to obtain the title compound (6.49 g, yield: 53%).

[0597]  In Synthesis Examples 2 to 10, cach title compound was synthesized in a

similar manner to Synthesis Example 1. The names of the synthesized compound and
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the synthesis yields are indicated below,
[0598] Synthesis Example 2
4-[4-(4-Fluoro

Yield:; 18%
[0599] Synthesis Example 3

4-[4-(4-Fluorophenyl)piperazin-1 -yl ]- | -[4-(trilluoromethyl)benzyl |- 1.3.5-triazin-2( 1 H)-o0

ne

Yield: 23%
[0600] Synthesis Example 4

4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-(4-methylbenzyl)-1.3.5-triazin-2( 1 1)-one

Yield: 24%.
[0601] Synthesis Example 5

4-(4-fluorophenylypiperazin-1-yl]-1.3.5-triazin-2(1

Yield: 25%.
[0602] Synthesis Example 6

Yield: 12%
[0603] Synthesis Example 7

1-(3-Chlorobenzyl)-4-[4-(4-{luorophenylpiperazin-1-yl|-1,3,5-triazin-2(1 H)-one

Yield: 30%
[0604] Synthesis Example 8

4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-[3-(trifluoromethyl)benzyl]-1,3,5-triazin-2(1H)-o
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Yield: 8.5%
[0605]  Synthesis Example 9

4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-(3-methylbenzyl)-1.3.5-triazin-2(1H)-one

Yield: 37%
[0606]  Synthesis Example 10

| -(3-Fluorobenzyl)-4-14-(4-fluorophenyl)piperazin-1-yl1]-1,3,5-triazin-2(1 H)-one

Yield: 23%
[0607] Synthesis Example 11

1-{13-(tert-Butvl)-1-methyl-1H-pvrazol-5-vl]methyl } -4-[4-(4-fluorophenyl)piperazin-1 -y

1]-1.3.5-triazin-2(11D-one

To an N,N-dimethylformamide solution (2 mL) of
4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-one (50.0 mg, 0.18 mmol)
synthesized in Reference Synthesis Bxample 3,
3-(tert-butyl)-5-(chloromethyl)- I-methyl-1H-pyrazole (50 mg, 0.21 mmol) synthesized in
Reference Synthesis Example 61, potassium carbonate (75.3 mg, 0.54 mmol), and
sodium iodide (2.7 mg, 0.02 mmol) were added and the resultant mixture was stirred at
80°C for 8 hours. To the reaction solution, water was added and extraction with
chloroform from the resultant reaction solution was performed three times.  The organic
layer was dried over anhydrous magnesium sulfate and was concentrated under reduced
pressure. The resultant residue was purified by preparative thin-layer chromatography
(ethyl acetate/chloroform=1/1) and the purified product was recrystallized from
chloroform/hexane to obtain the title compound (8.3 mg, yield: 11%).

[0608] In Synthesis Examples 12 to 24, each title compound was synthesized in a

similar manner to Synthesis Example 11. The names ol the synthesized compound and
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[0609] Synthesis Example 12

4-[4-(4-Fluorophenyl)piperazin-1 -y1]-1-(4-methoxybenzy)- 1 .3.5-triazin-2( 1 H)-one

Yield: 25%
[0610]  Synthesis Example 13

1-(2-Fluorobenzyl)-4-[4-(4-Nuorophenyl)piperazin-1-yl]-1.3.5-triazin-2( 1 [ )-one

Yield: 21%.
[06111 Synthesis Example 14

Ethyl
5-({4-[4-(4-fluorophenyl)piperazin-1-yl]-2-oxo0-1.3.5-triazin-1(2H)-yl} methyl)furan-2-ca

rhoxylate

Yield: 4.7%

[0612] Synthesis Example 15
1-{[3-(tert-Buty)-1 H-pyrazol-5-yllmethyl } -4-
azin-2(1H)-one

Yield: 13%
[0613] Synthesis Example 16

4-14-(4-Fluorophenyl)piperazin-1 -yl |- | - { [ 2-0x0-4-(trifluoromethyl

hyl}-1,3,5-triazin-2(1H)-one

Yield: 19%
[0614]  Synthesis Example 17

| -(Benzold|thiazol-6-ylmethyD)-4-[4-(4-[Tuoropheny)piperazin-1-yl]-1 .3.5-triazin-2( 1 1)-

one
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Yield: 10%

[0615] Synthesis Example 18
1-[(5-Chlorobenzofuran-2-yl)methyl |-4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-

2(1H)-one

Yield: 26%
[0616] Synthesis Example 19

4-14-(4-Fluorophenyl)piperazin-1-y1]-1-{[3-(trilluoromethyl)-1 H-pyrazol-1 -yl methyl } -1,

3.5-triazin-2(1H)-one

Yield: 36%

[0617]  Synthesis Example 20
1-[(5-Chlorothiophen-2-yl)methyl]-4-[4-(4-fluoropheny!)piperazin-1-yl]-1,3,5-triazin-2(1
H)-one

Yield: 26%

[0618] Synthesis Example 21
4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-{[5-(trifluoromethyl) furan-2-yljmethyl}-1,3,5-tri
azin-2(1H)-one

Yield: 29%
[0619] Synthesis Example 22

4-14-(4-Fluorophenypiperazin-1 -yl]-1-{[6-(trifluoromethyDpyridin-3-yllmethyl } -1 .3.5-1

riazin-2(1H)-one

Yield: 2.3%
[0620]  Synthesis Example 23

4-[4-(4-Fluorophenyl)piperazin-1 -yl ]-1- {[3-(trilluoromethyl)- 1 H-pyrazol-5-yl jmethyl } -1,

3,5-triazin-2(111)-one
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[0621]  Synthesis Example 24
4-[4-(4-I'lusrophenylpiperazin-1-yl|-1-{[5-phenyl-3-(trifluoromethyl)- | H-pyruzol-1-yl]

methyl}-1.3.5-triazin-2(11-D-one

Yield: 40%
[0622]  Synthesis Example 25
=L CH-Flunrophenypiperazin- -yl |- L= VS CrrtToomomethvthinphen- 2-vowethyl; 1305

-triazin-2(1H)-one

To an N,N-dimethylformamide solution (1 mL) of
4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-one (50.0 mg, 0.18 mmol)
synthesized in Reference Synthesis Example 3, [S-(trifluoromethyl)thiophen-2-ylmethy!l
4-methylbenzenesulfonate (121 mg, 0.36 mmol) synthesized in Reference Synthesis
Example 51 and potassium carbonate (99 mg, 0.72 mmol) were added and the resultant
mixture was stirred at 80°C for 2 hours. To the reaction solution,
[5-(trifluoromethyl)thiophen-2-ylimethyl 4-methylbenzenesulfonate (500 mg, 0.48
mmol) was added and the resultant reaction solution was stirred further for 2 hours.
After the complction of the reaction, water was added to the reaction solution and
extraction with cthyl acetate from the resultant reaction solution was performed three
times. The organic laycr was washed with brine, was dried over anhydrous magnesium
sulfate, and was concentrated under reduced pressure.  The resultant residue was
purified by silica gel column chromatography (hexane/ethyl acetate=4/1) to obtain the
title compound (9.4 mg, yield: 12%).

[0623] In Synthesis Examples 26 10 30 and 32 to 33, each title compound was
synthesized in a similar manner to Synthesis Example 25.  The names of the synthesized
compound and the synthesis yields are indicated below.

[0624]  Synthesis Example 26
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4-[4-(4-Fluoropheny)piperazin-1-yl]- 1 -{| 3-(trifluoromethyl)-1H-pyrazol-1 -yl Jmethyl }-1.

3, 5-triazin-2(1 H)-one

Yield: 4.4%
[0625]  Syrithesis Example 27

|-[(3-Cyelohexyl-1H-pyrazol-1-ylymethyl|-4-| 4-(4-fluorophenyl)piperazin- 1 -y1]-1,3.5-tri

azin-2(1H)-one

Yield: 2.0%
[0626]  Synthesis Example 28

4-14-(4-FluorophenyDpiperazin-1-yl]-1-{[5-(2.2 2-trilluoroethoxy)pyridin-2-yl [methyl } -1

3. 5-triazin-2(1H)-one

Yield: 8.3%
[0627]  Synthesis Example 29

4-14-(4-Fluorophenylpiperazin-1-v1]-1-{[2-(tri[luoromethy)thiazol-4-yljmethyl }-1.3.5-tr

tazin-2(1H)-one

[0628]  Synthesis Example 30
4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-{[2-(trifluoromethyDthiazol-5-yl jmethyl} -1,3,5-tr

1azin-2(1 H)-one

Yield: 3.0%
[0629] Synthesis Example 31

| -(4-Chlorobenzyl)-4-[4-(4-NTuorophenyl)piperazin-1 -yl ]-6-methoxy-1.3.5-triazin-2(1H)-

one

The synthesis was performed using
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3-(4-chlorobenzyl)-6-[4-(4-fluorophenyl)piperazin-1-ylj-1,3,5-triazine-2,4(1H,3H)-dione
(1.11 g, 2.67 mmol) synthesized in Reference Synthesis Example 19 in a similar manner
to Synthesis Example 66 to obtain the title compound (180 mg, yield: 16%).

[0630]  Synthesis Example 32

4-14-(4-Fluorophenyl)piperazin-1-yl]-1-{[4-(trilluoromethyl)- 1 H-pyrazol-1-yl imethyl } -1,

3,5-triazin-2(1H)-one

Yield: 16%
[0631] Synthesis Example 33

4-[4-(4-Fluorophenypiperazin-1-yl}-1-{2-[3-(trifluoromethyl)-1 H-pyrazol-1-yl|ethyl }-1

3. 5-triazin-2(1 H)-one

Yield: 9.0%
[0632]  Synthesis Example 34

Ethyl

S-(tert-buty)-1-( {4-[4-(4-fluorophenyl)piperazin- 1 -yl |-2-ox0-1.3.5-triazin-1(2H)-yl} met

hyD)-111-pyrazole-3-carboxvylate

Synthesis Example 35

Ethyl
J-(tert-butyl)-1-({4-[4-(4-fluorophenyl)piperazin-1-yl}-2-0x0-1.3.5-triazin-1(211)-yl }met

hyl)-1H-pyrazole-5-carboxylate

A tetrahydrofuran solution (1 mL) of ethyl 3-(tert-butyl)-1H-pyrazole-5-carboxylate
(196 mg, 1.00 mmol), paraformaldehyde (36 mg, 1.20 mmol), and
1,8-diazabicyclo|5.4.0] undeca-7-ene (15 pl., 0.1 mmol) was stirred at room temperature
for 1 day. Afler the completion of the reaction, the reaction solution was filtered and to
the filtrate, triethylamine (209 pL, 1.50 mmol) and p-toluenesulfonyl chloride (229 mg,

1.20 mmol) were ddded, followed by stirring the resultant reaction solution at room
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temperature for | hour. To the reaction solution, water was added and the resultant
reaction solution was extracted with ethyl acetate, followed by concentrating the resultant
organic layer under reduced pressure.  To an N,N-dimethylformamide solution (1 mL)
of the above-resultant residue and
4-[4-(4-fluorophenyl)piperazin-1-yi]-1,3,5-triazin-2(1 H)-one (138 mg, 0.50 mmol)
synthesized in Reference Synthesis Example 3, polassium carbonate (138 mg, 1.00
mmol) and sodium iodide (7.5 mg, 0.05 mmol) were added and the resultant mixture was
stirred at 90°C for 1 day. Afier the completion of the reaction, water was added to the
reaction solution and extraction with ethyl acetate from the resultant reaction solution
was performed. The organic layer was concentrated under reduced pressure and the
resultant residue was purified by preparative high performance liquid chromatography to
obtain the compound of Synthesis Example 34 (yield: 2%) and the compound of
Synthesis Example 35 (yield: 2%).

[0633] Synthesis Example 36
1-(4-Chlorobenzyl)-6-(dimethylamino)-4-[4-(4-[luorophenyl)piperazin-1-yl]-1,3,5-triazin
-2(1H)-one

To an N,N-dimethylformamide solution (5 mL) of
4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-one (100 mg, 0.36 mmol)
synthesized in Reference Synthesis Example 3, 4-chlorobenzyl chloride (69 mg, 0.43
mmol), potassium carbonate (59 mg, 0.43 mmol), and sodium iodide (54 mg, 0.36 mmol)
were added and the resultant mixture was stirred at 90°C for 5 hours.  The reaction
solution was concentrated under reduced pressure and the resultant residue was purified
by silica gel column chromatography to obtain the title compound (1 mg, yield: 1%).

[0634] Synthesis Example 37
4-[4-(3-Methoxyphenyl)piperazin-1-yl|-1-{[3-(trilluoromethyl)-1H-pyrazol-1-yljmethyl }
-1,3.5-triazin-2(1H)-one

A 1,4-dioxane solution (1.0 mL) of
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4-(piperazin-1-yl)-1-{|3-(trifluoromethyl)- | H-pyrazol-1-yljmethyl }-1,3,5-triazin-2(111)-0
ne (50 mg, 0.07 mmol) synthesized in Reference Sysithesis Example 17,
1-bromo-3-methoxybenzene (8.6 1., 0.07 mmol), tris(dibenzylideneacetone) dipalladium
(0) (6.2 mg, 0.007 mmol},
dicyclohexyl(2',4',6'-tritsopropyl-[1,1'-bipheny!]-2-yphosphine (6.5 mg, 0.01 mmol),
and cesium carbonate (44 mg, 0.14 mmol) was stitred in a nitrogen atmosphere at 80°C
for 1 day. After the completion of the reaction, water was added to the reaction selution
and exiraction with ethyl acetate from the resultant reaction solution was performed three
times. The organic layer was washed with brine, was dried over anhydrous sodiumi
sulfate, and was concentrated under reduced pressure. The resultant residue was
purified by preparative thin-layer chromatography (hexanc/ethyl acetate=1/1 (v/v)) to
obtain the title compound (9.4 mg, yield: 32%).

[0635] In Synthesis Examples 38 to 63, each title compound was synthesized in a
similar manner to Synthesis Example 37. The names of the synthesized compound and
the synthesis yiclds are indicated below.

[0636] Synthesis Example 38

4-14-(4-Chlorophenyl)piperazin-1-yl]-1-{[3-(tri[Tuoromethyl)-1 H-pyrazol-1-yl]jmethyl } <1

J3.5-triazin-2(1 H)-one

Yield: 6.8%
[0637] Synthesis Example 39

4-[4-(m-Tolyl)piperazin-1-yl]-1-{[3-(trifluoromethyl)-1H-pyrazol-1-yl|methyl }-1,3,5-tria

zin-2(111)-one

Yield: 4.5%
[0638] Synthesis Example 40

4-[4-(3-Cyclopropylphenyl)piperazin-1-yl]-1-{ [ 3-(trifluoromethyl)- 1 H-pyrazol-1-yl jmeth

yli-1.3.5-triazin-2(1H)-one
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Yicld: 36%
[0639]  Synthesis Example 41

1-{13-(Trifluoromethyl)-1H-pyrazol-1-yl methy!} -4- 1 4-[ 3-(trifluoromethyl)phenyl [pipera

zin-1-yl}-1.3.5-triazin-2(1 H)-one

Yield: 36%
[0640]  Synthesis Example 42

1-{[3-(Trifluoromethyl)-1H-pyrazol- | -yl methyl} -4- {4-|4-(trifluoromethyl)phenyl|pipera

zin-1-yl1}-1,3,5-triazin-2(1H)-one

Yield: 15%
[0641]  Synthesis Example 43

1-{[3-(Trifluoromethyl)-1H-pyrazol-1-ylmethyl} -4-(4- {4-[(trifluoromethythio]phenyl }

piperazin-1-yl)-1.3.5-triazin-2(1H)-one

Yield: 14%
[0642]  Synthesis Example 44

4-14-(p-tolyl)piperazin-1-yl]-1-{[3-(trifluoromethyl)-1 H-pyrazol-1-yl Jmethyl } -1,3.5-triaz

in-2(1H)-one

Yicld; 19%
[0643]  Synthesis Example 45

4-{4-[4-(Triflluoromethoxy)phenyl]piperazin-1-yl}-1-{[3-(trifluoromethyl)- 1 H-pyrazol-1-

yllmethyl}-1.3.5-triazin-2(1 H)-one

Yield: 7.5%
[0644]  Synthesis Example 46

4-14-(4-Ethylphenylpiperazin-1-yl]-1-{ [3-(trifluoromethyl)- | 1-pyrazol-1-ylJmethyl }- 1.3

S-lriazin-2(1H)-one
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Yield: 5.6%
[0645]  Synthesis Example 47

4-{4-[4-(1.1.2.2-Tetralluoroethoxy)phenyl | piperazin-1-yl } -1-{ [3-(trifluoromethy))-1H-py

razol-1-yllmethyl}-1.3,5-triazin-2(1H)-one

Yield: 5.5%
[0646] Synthesis Example 48

4-[4-(4-Fluoro-3-methylphenylpiperazin-1-yl]-1-{|3-(trifluoromethyl)-1 H-pyrazol-1-yl]

methyl}-1.3.5-triazin-2(1H)-one

Yield: 6.0%
[0647] Synthesis Example 49

3-(trifluoromethyl)-1H-

-yl)piperazin-1-yl]benzonitrile

Yield: 17%
[0648] Synthesis Example 50
Methyl
3-[4-(4-Ox0-5-{[3-(trifluoromethyl)-1 H-pyrazol-1-ylJmethyl }-4.5-dihydro-1,3.5-triazin-2

-yl)piperazin-1-yllbenzoate

Yield: 12%
[0649]  Synthesis Example 51

2-Fluoro-5-[4-(4-0x0-5-{[3-(trilluoromethyl)- 1 H-pyrazol-1-yllmethyl } -4.5-dihydro-1.3.5

-triazin-2-yl)piperazin-1-yl]benzonitrile

Yield: 6.9%
[0650]  Synthesis Example 52




232
4-14-[4-Fluoro-3-(trilluoromethyl)phenyl]piperazin-1-yl} -1-{[3-(trilluoromethyl)- 1 H-pyr

azol-1-yl]methyl}-1.3.5-triazin-2(111)-one

Yicld: 12%
[0651] Synthesis Example 53

4-14-(3-Chloro-4-fluorophenypiperazin-1-yl]-1-{[3-(trilluoromethy)-1 H-pyrazol-1-vl]

methyl}-1.3.5-triazin-2(1H)-on¢e

Yield: 9.2%
[0652] Synthesis Example 54
3-{4-(4-Ox0-5-{ | 3-(trifluoromethyl)-1 H-pyrazol-1-yl methyl

-yl)piperazin-1-yl]benzonitrile

Yield: 17%

[0653] Synthesis Example 55
4-[4-(3-Chlorophenyl)piperazin-1-yl]-1-{[3-(trifluoromethyl)-1H-pyrazol-1-yllmethyl } -1
3.5-triazin-2(1H)-one

Yield: 16%
[0654] Synthesis Example 56

4-{4-[4-Chloro-3-(trifluoromethyDphenylpiperazin-1-v1}-1-{|3-(trifluoromethy)-1H-py

razol-1-yllmethyl}-1.3.5-triazin-2(1H)-one

Yield: 17%
[0655] Synthesis Example 57

4-[4-(4-Fluoro-3-nitrophenyl)piperazin- 1 -yl]-1-{ [3-(trifluoromethyl)-1 H-pyrazol-1 -yl Jme

thyl}-1.3,5-triazin-2( 1 H)-one

Yield: 24%
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[0656]  Synthesis Example 58

1-{[3-(Trifluoromethyl)- 1 H-pyrazol-1-yljmethyl}-4-[4-(3.4.5-trilluorophenyl)piperazin-1

-yl]-1,3.5-triazin-2(111)-one

Yield: 20%
[0657] Synthesis Example 59
4-[4-(o-Tolyl)piperazin-1-y1]-1-{| 3-(trifluoromethyl)-1 H-pyrazol-1-yljmethyl}-1.3.5-tria

zin-2(111-one

Yield: 3.9%
[0658] Synthesis Example 60

4-[4-(4-Chloro-2-NMuorophenyDpiperazin-1 -yl |-1-{ [3-(trifluoromethyD)- 1 H-pyrazol-1-vI]

methyl}-1,3.5-triazin-2(1H)-one

Yield: 7.0%
[0659]  Synthesis Example 61
Ethyl
2-Chloro-5-|4-(4-ox0-5-{[3-(trifluoromethyl)- 1 T1-pyrazol-1 -yl jmethyl } -4,5-dihydro-1.3.5

-triazin-2-yl)piperazin-1-yl]benzoate

Yield: 15%
[0660] Synthesis Example 62
2-Chloro-5-[4-(4-ox0-5-{[3-(triluoromethyl)-1H-pyrazol- | -ylJmethyl } -4.5-dihydro-1,3.5

-triazin-2-yNpiperazin-1-yl|benzonitrile

Yield: 12%
[0661] Synthesis Example 63

4-[4-(2-Methyl-4-nitrophenyl)piperazin-1-yl]-1-{[3-(tri luoromethyl)-1 H-pyrazol-1 -yl jm

ethyl}-1,3.5-triazin-2(111)-one
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Yield: 18%
[0662]  Synthesis Example 64
4-[4-(2.4-DillucrophenyDpiperazin-1-y1]-1-{[3-(trilluoromethyD- 1 L{-pyrazol-1-yl mcihv]

=13 5 mazin=2 (T D-one

The synthesis was performed using
4-[4-(2,4-difluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(111)-one (189 mg, 0.65 mmol)
synthesized in Reference Synthesis Example 86 and
[3-(trifluoromethyl)-1H-pyrazol-1-ylJmethyl 4-methylbenzenesulfonate (413 mg, 1.29
rmmol) synthesized in Reference Synthesis Example 15 in a similar manner to Synthesis
Example 1 to obtain the title compound (21 mg, yield: 7.4%).

[0663]  Synthesis Example 65

6-Butoxy-1-(4-chlorobenzy)-d-[4-t4-(ToorophenyDpiperazin Ly -1V wiazin 20011-0n

€

To a solution of
6-chloro-4-[4-(4-tfluorophenyl)piperazin-1-yl}-1,3,5-triazin-2(1H)-one (50 mg, 0.16
mmol) synthesized in Reference Synthesis Example 2 in a solvent mixture of
N,N-dimethylformamide (1 mL) and 1,2-dimethoxyethane (1 mL), lithium hydride (1.3
mg, 0.16 mmol) was added at 0°C and the resultant mixture was stirred at room
temperature for 15 minutes. To the mixture, 4-chlorobenzyl bromide (40 mg, 0.19
mmol) was added and the resultant mixture was stirred at room temperature for 30
minutes and then at 60°C for 2 hours. Next, at room temperature, 1-butanol (30 pL,
0.32 mmol) and lithium hydride (2.6 mg, 0.32 mmol) were added to the resultant mixture
and the resultant mixture was stirred for 30 hours.  After the completion of the reaction,
water was added to the reaction solution and cxtraction with ethyl acctate from the
resultant reaction solution was performed three times.  The organic layer was washed

with brine, was dried over anhydrous sodium sulfate, and was concentrated under



10

15

20

235

reduced pressure.  The resultant residue was purified by amino-type thin-layer
chromatography (hexane/ethyl acetate=1/1 (v/v)) to obtain the title compound (18 mg,
yield: 21%).

[0664]  Synthesis Example 66
1-14-[(4-C'hiorohenzyDoxybenzyly 4-[4-(4-TuovophenyDpiperazin-1-1 H-6-methoxy-13,
A-triezi-2( 1 D-one
3-{4-[(4-Chlorobenzyl)oxy]benzyl}-6-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazine-2

LA(TH,31DH-dione

In argon atmosphere, to an N,N-dimethylformamide solution (5 mL) of
6-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazine-2,4(1H,3H)-dione (200 mg, 0.69
mmol) synthesized in Reference Synthesis Example 18, lithium hydride (12 mg, 1.51
mmol) was added at 0°C and the resultant mixture was stirred for 1 hour. To the
mixture, 1-chloro-4-{[4-(chloromethyl)phenoxy|methyl}benzene (183 mg, 0.69 mmol)
was added and the resultant mixture was stirred at 50°C for 2 hours and at 70°C for 3
days. After the completion of the reaction, water and ethanol were added to the reaction
solution and a resultant solid was filtered to obtain a crude product of a precursor (66St)

of the title compound, which was used as it was in the next reaction below.

1-{4-[(4-chlorobenzyl)oxy|benzyl } -4-[4-(4-fluorophenyl)piperazin-1-yl]-6-methoxy-1,3,

5-triazin-2(1H)-once

To an N,N-dimcthylformamide solution (4 ml.) ol a crude product (0.69 mmol) of
3-{4-[(4-chlorobenzyl)oxy]benzyl}-6-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazine-2,
4(1H,3H)-dionc, potassium carbonate (332 mg, 2.40 mmol) and mcthyl iodide (137 pL,
2.20 mmol) were added at room temperature and (he resultant mixture was stirred at
room temperature for | day. After the completion of the reaction, the reaction solution

was concentrated under reduced pressure and the resultant residue was purified by silica
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gel column chromatography to obtain the title compound (26 mg, two step yield: 7% )
[0665]  Synthesis Example 67
1-[(2H-Indazol-2-v] huethyl]-4-[4-1 4-fluoropheny Dpiperazin-1-vi]-1.3.5-triazin-2(1H)-on

€

To a dichloromethane solution of
{4-[4-(4-Nuorophenyl)piperazin-1-yl]-2-oxo0-1,3,5-triazin-1(2H)-yl} methyl
4-methylbenzenesulfonate (165 mg, 0.36 mmol) synthesized in Reference Synthesis
Example 4, 1,8-diazabicyclo[5.4.0] undeca-7-ene (65 pl., 0.44 mmol) and 1H-indazole
(43 mg, 0.40 mmol) were added at room temperature and the resultant mixture was
stirred at room temperature for 30 minutes.  After the completion of the reaction, the
reaction solution was concentrated under reduced pressure and the resultant residuc was
purified by silica gel column chromatography (cthyl acetate) to obtain the title compound
(8.5 mg, yield: 5.2%).

[0666] Synthesis Example 68
4-[4-(4-Chlorophenyl)-5,6-dihydropyridin-1{ 211)-yl]-1-{[3-(trifluoromethyl)-1H-pyrazol-

L-yllmethylt-1 3. 5-triazin-2{ L1 [}-one

To a dichloromethane solution (1.0 mL) of
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-{[3-(trifluoromethyl)-1H-pyrazol-1-yl|
methyl}-1,3,5-triazin-2(1H)-one (14 mg, 0.03 mmol) synthesized in Reference Synthesis
Example 91a, trifluoroacetic acid (0.5 mL) was added and the resultant mixture was
stirred at room temperature for 3 hours. After the completion of the reaction, the
reaction solution was concentrated under reduced pressure and to the resultant
concentrate, water and saturated sodium hydrogen carbonate aqueous solution were
added. A deposited solid was washed with water and was dried under reduced pressure
to obtain the tile compound (7.4 mg, yield: 55%).

[0667]  Synthesis Example 69

4-(4-Phenyl-5,6-dihydropyridin-1(2H)-yD-1-{|3-(trifluoromethyl)- 1 H-pyrazol-1-vl|meth
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The synthesis was perlormed using
4-(4-hydroxy-4-phenylpiperidin-1-yl)-1-{[3-(trifluvoromethyl)-1 H-pyrazol-1-yl jmethyl } -1
J3,5-triazin-2(1H)-one (7.4 mg, 0.02 mmol) synthesized in Reference Synthesis Example
91b in a similar manner to Synthesis Example 68 to obtain the title compound (6.9 mg,
yield: 98%).

[0668]  Synthesis Example 70

4-(4-Phenyl-5.6-dihydropyridin-1 (21D)-yD)- 1= L[ S-(trifluoromethy)thiophen-2-yl jmethyl } -

1.3.5-triazin-2(1 H)-one

Synthesis Example 71

4-14-(4-Chlorophenyl)-5,06-dihydro

||methyl}-1.3.5-triazin-2( | H)-one

The synthesis was performed using the mixture (21 mg) of
4-(4-hydroxy-4-phenylpiperidin-1-yl)-1-{[5-(trifluoromethyl)thiophen-2-yl methyl }-1,3,
5-triazin-2(111)-one and
4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yl]-1-{[5-(trifluoromethyl)thiophen-2-yl]me
thyl}-1,3,5-triazin-2(111)-one that were synthesized in Reference Synthesis Example 91
in a similar manner to Synthesis Example 68. The resultant residue was purified by
preparative high performance chromatography to obtain the title compound of Synthesis
Example 70 (3.0 mg, yield: 16%) and the title compound of Synthesis Example 71 (7.5
mg, yield: 37%).

[0669]  Synthesis Example 72

1-(4-Chlorobenzyl)-4-[4-(3 3-dimethylbutyl)piperazin-1-yl]-1.3.5-triazin-2( 1 H)-one

To a dichloromethane solution (1 mL) of

1-(4-chlorobenzyl)-4-(piperazin-1-yl)-1,3,5-triazin-2(1H)-one (31 mg, 0.10 mmol)
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synthesized in Reference Synthesis Example 9 and 3,3-dimethylbutanal (13 pl., 0.10
mmol), sodium triacetoxyborohydride (42 mg, 0.20 mmol) was added and the resultant
mixture was stirred at room temperature for 4 hours.  After the completion of the
reaction, saturated sodium bicarbonate water was added to the reaction sohition and
cxtraction with ethyl acetate from the resultant reaction solution was performed. The
organic layer was concentrated under reduced pressure and to the resultant residue, ethyl
acetate was added. A resultant solid was filtered and was dried under reduced pressure
{o obtain the title compound (11 mg, yicld: 28%).

[0670] Synthesis Example 73

1-(4-Chlorobenzyl)-4-[4-(tetrahydro-2H-pyran-4-yl)piperazin-1-yl]-1,3 . 5-triazin-2(1 H)-o

ne
The synthesis was performed using
1-(4-chlorobenzyl)-4-(piperazin-1-yl)-1,3,5-triazin-2( 1 H)-one (31 mg, 0.10 mmol)
synthesized in Reference Synthesis Example 9 and dihydro-2H-pyran-4(3H)-one (10 mg,
0.10 mmol) in a similar manner to Synthesis Example 72 to obtain the title compound
(2.6 mg, yield: 6.6%).
[0671] Synthesis Example 74

1-(4-Chlorobenzyl)-4-[4-(4-uorobenzoyl)piperazin-1-yl]-1.3,5-triazin-2( 1 I1)-one

'To an N,N-dimethylformamide solution (1 mL) of
1-(4-chlorobenzyl)-4-(piperazin-1-yl)-1,3,5-triazin-2(1 H)-one (31 mg, 0.10 mmol)
synthesized in Reference Synthesis Example 9, triethylamine (28 pl., 0.20 mmol) and
4-fluorobenzoyl chloride (18 pL, 0.15 mmiol) were added at room ternperature and the
resultant mixture was stirred at room temperature for 4 hours.  After the completion of
the reaction, saturated ammonium chloride aqucous solution was added (o the reaction
solution and extraction with ethyl acetate from the resultant reaction solution was
performed. The organic layer was concentrated under reduced pressure and the resultant

residue was purified by silica gel ¢column chromatography (hexane/ethy]
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acctate=1/4—0/1 (v/v)) to obtain the title compound (27 mg, yield: 63%).
[0672]  Synthesis Example 75

1.1, 1-Trifluoro-2-methylpropan-2-yl

4-[5-(4-chlorobenzyl)-4-ox0-4.5-dihydro-1.3 . 5-triazin-2-yl]piperazine- | -carboxylate

The synthesis was performed using
1-(4-chlorobenzyl)-4-(piperazin-1-yl)-1,3,5-triazin-2(1H)-one (50 mg, 0.16 mmol)
synthesized in Reference Synthesis Example 9 and
3-methyl-1-{[(1,},-trifluoro-2-methylpropan-2-yl)oxy|carbonyl}-1H-imidazol-3-ium
iodide (89 mg, 0.25 mmol) synthesized in Reference Synthesis Example 48 in a similar
manner to Synthesis Example 74 to obtain the title compound (42 mg, yield: 56%).

[0673] Synthesis Example 76

1-(4-Chlorobenzyl)-4-[4-(5-nitropyridin-2-y)piperazin-1-yl]-1.3.5-triazin-2(1 H)-one

An N,N-dimethylformamide suspension (1 mL) of
1-(4-chlorobenzyl)-4-(piperazin-1-yl)-1,3,5-triazin-2(1H)-one (31 mg, 0.10 minol)
synthesized in Reference Synthesis Example 9, 2-chloro-5-nitropyridine (16 mg, 0.10
mmol) and potassium carbonate (18 mg, 0.20 mmol) was stirred at 100°C for 1 hour.
After the completion of the reaction, water was added to the reaction solution and
extraction with ethyl acetate from the resultant reaction solution was performed three
times. The organic layer was washed with brine, was dried over anhydrous sodium
sulfate, and was concentrated under reduced pressure. ‘The resultant residue was
purified by preparative silica gel thin-layer chromatography to obtain the title compound
(2.1 mg, yield: 4.9%).

[0674] Synthesis Example 77
| -(4-Chlorobenzyl)-4-{4-[5-(rilluoromethyl)pyridin-2-yl |piperazin-1-yl} -1,3,5-triazin-2(

111)-one

The synthesis was performed using
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1-(4-chlorobenzyl)-4-(piperazin-1-yl)-1,3,5-triazin-2(1 H)-one (31 mg, 0.10 mmol)
synthesized in Reference Synthesis Example 9 and 2-chloro-5-triftuoromethyl pyridine
(18 mg, 0.10 mmol) in a similar manner to Synthesis Example 76 to obtain the title
compound (1.7 mg, yield: 3.7%).

[0675]  Synthesis Example 78

J-t4-ChiorobenzyD-4-[4-(5-chlorothiophen-2-vhpiperazin-1-vi}-1 3 S-triazin-2¢ 11 D-one

An N,N-dimethylaminoethanol suspension (1 mL) of
1-(4-chlorobenzyl)-4-(pipcrazin-1-yl)-1,3,5-triazin-2(1 H)-one (30 mg, 0.10 mmol)
synthesized in Reference Synthesis Example 9, 2-bromo-5-chlorothiophene (110 pl., 0.10
mmol), copper (3.0 mg, 0.05 mmol), copper (I) iodide (9 mg, 0.05 mmol), and potassium
phosphate (43 mg, 0.20 mmol) was stirred at 80°C for 3 days.  After the completion of
the reaction, water was added to the reaction solution and extraction with ether and ethyl
acetate from the resultant reaction solution was performed. The organic layer was
washed with brine, was dried over anhydrous sodium sulfate, and was concentrated under
reduced pressure. The resultant residue was purified by silica gel column
chromatography (ethyl acetate/methanol) to obtain the title compound (0.5 mg, yield:
1.2%).

[0676]  Synthesis Example 79

1-G-Chlorobenzy)-4- 1 [T-(4-Ouorophenylpiperidin-d-yl Jamino ) - 1,3, 3-triazin- 20 H-ong

To a chloroform solution (1.1 ml.) of
4-chloro-1-(4-chlorobenzyl)-1,3,5-triazin-2(1 H)-one (59 mg, 0.23 mmol) synthesized in
Reference Synthesis Example 11, potassium carbonate (80 mg, 0.58 mmol) and
1-(4-fluorophenyl)piperidine-4-amine (66 mg, 0.34 mmol) synthesized in Reference
Synthesis Example 83 were added and the resultant mixture was stirred at room
temperaturc for 30 minutes.  After the completion of the reaction, water was added to
the reaction solution and extraction with chloroform trom the resultant reaction solution

was performed. The organic layer was concentrated under reduced pressurc and the
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resultant residue was puritied by silica gel column chromatography (hexane/ethyl
acctate=1/5—0/1 and next, ethyl acetate/methanol=19/1 (v/v)) to obtain the title
compound (50 mg, yicld: 52%).

[0677] In Synthesis Examples 80 to 83, 85 to 97, and 100 to 106, each title
compound was synthesized in a similar manncr to Synthesis Example 79.  The names of
the synthesized compounds and the synthesis yields are indicated below.

[0678]  Synthesis Example 80

1-(4-Chlorobenzyl)-4-{4-[(4-fluorophenyl}amino} piperidin-1-yl1)-1,3,5-triazin-2(1H)-one

Yield: 47%
[0679] Synthesis Example 81
1-44-Clhilonobenzyl)-d- | 1-(4-Ouorophenybpiperidin- -yl [[methyl [anina - 1,3.5-tazin- X

11)-ong

Yield: 34%
[0680] Synthesis Example 82
{R)-1-{4-Chlorobenzyl)-+- L 1-(4-{toorapheny Hpiperidhin- 3-yamino |- 1.3 .5-trazin-2¢ 1)

-one

Yield: 47%
[0681] Synthesis Example 83
(S)-1-(4-Chlorobenzyl)-4-{[1-(4-fluorophenyl)piperidin-3-yl|amino}-1.3.5-triazin-2(1 H)-

onc

Yicld: 42%

[0682]  Synthesis Example 84
1-(4-Chlorobenzyl)-4-[4-(5-fluoro-2-thioxo-2,3-dihydro-1T1-benzo[d]imidazol-1-yl)piper
idin-1-y1]-1,3,5-triazin-2(1 H)-one
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To an acetonitrile solution (1 ml.) of
1-(4-chlorobenzyl)-4-hydroxy-1,3,5-triazin-2(1H)-one (20 mg, 0.08 mmol) synthesized in
Reference Synthesis Example 10, (benzotriazol-1-yloxy)tripyrrolidino-phosphonium (47
mg, 0.10 mmol) and 1,8-diazabicyclo[5.4.0] undeca-7-ene (15 pL, 0.10 mmol) were
added at room temperature and the resultant mixture was stirred for 20 minutes.  To the:
reaction solution, 5-fluoro-1H-benzo|d|imidazole-2(3H)-thione (25 mg, 0.10 mmol) was
added and the resultant reaction solution was slirred at 80°C for 10 minutes.  After the
completion of the reaction, the reaction solution was concentrated under reduced pressure
and the resultant residue was purified by silica gel column chromatography
(chloroform/ethyl acetate=1/1 (v/v)) to obtain the title compound (0.8 mg, yield: 2.0%).

[0683] Synthesis Example 85

1 <(4-Chlorobenzy)-4-{|3-(4-fluorophenyl)evelopentyl Jamino}-1.3.5-triazin-2(1 H)-one

Yield: 31%
[0684]  Synthesis Example 86
(R)-1<(4-Chlorobenzyl)-4-({[ | ~(4-Tuorophenyipyrrolidin-3-yl Jmethyl }amino)-1,3,5-tria

zin-2(1H)-one

Yield: 3.4%
[0685]  Synthesis Example 87

1+(4-Chlorobenzyl)-4-{3-[(4-fluorobenzyloxylazetidin-1 -y} -1.3.5-triazin-2( 1 H)-one

Yield: 11%

[0686]  Synthesis Example 88
1-(4-Chlorobenzyl)-4-{4-| 3-(trifluoromethyl)- 1 H-pyrazol-1-yl|piperidin-1 -yl }-1,3.5-triaz
in-2(1H)-one

Yield: 3.1%
[0687] Synthesis Examplc 89
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1 -<(4-Chlorobenzyl)-4-[ 3-(4-Muorophenoxy)azetidin-1 -yl ]-1.3.5-triazin-2(1 H)-one

Yield: 4.9%
[0688]  Synthesis Example 90

| -(4-Chlorobenzyl)-4-[d-(4-fluoropheny)-3-hyvdroxy-5.6-dihydropyridin-1(21 )-y1]-1.3.5

-triazin-2(1 H)-one

Yield: 18%
[0689]  Synthesis Example 91
1-(4-Chlorobenzyl)-4-[4-(4-Nuorophenyl)-3 4-dihydroxypiperidin-1-yl]- 1 3.5-triazin-2( |

[1)-one

Yield: 36%
[0690] Synthesis Example 92
(R)-1-(4-Chlorobenzyl)-4-{[ 1-(4-fluorophenyl)pyrrolidin-3-ylJamino}-1,3,5-triazin-2( 1 H

-0ne

Yield: 37%
[0691] Synthesis Example 93

Yield; 38%
[0692]  Synthésis Example 94
(3R.4R)-1-(4-Chlorobenzyl)-4-{[ 1 -(4-fluoropheny|)-4-hydroxypyrrolidin-3-ylJamino} -1,

3.5-triazin-2(1H)-one

Yield: 2,4%
[0693] Synthesis Example 95
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(3R)-1-(4-Chlorobenzyl)-4-{[4-uoro-1-(4-Nuorophenyl)pyrrolidin-3-yl Jamino }-1,3.5-tri

azin-2(1H)-one

Yield: 8.2%

[0694]  Synthesis Example 96
(R)-1-(4-Chlorobenzyl)-4-[4-(4-Mluorophenyl)-2-methylpiperazin-1-y1]-1,3.5-triazin-2(1H
)-one

Yield: 19%
[0695]  Synthesis Example 97

1-(4-Chlorobenzyl)-4-( {2-[(4-1TuorophenyDaminolethyl }amino)-1.3.5-triazin-2( 1 H)-one

Yield: 8.9%
[0696]  Synthesis Example 98
4-[4-(4-Fluorophenyl)-5.6-dihydropyridin-1(2H)-y1]-1-{[3-(trifluoromethyl)- 1 H-pyrazol-

1-yllmethyl}-1,3,5-triazin-2(1H)-one

The synthesis was performed using
4-[4-(4-fluorophenyl)-4-hydroxypiperidin-1-yl]-1-{ [3-(trifluoromethyl)-1 H-pyrazol-1-yl]
methyl}-1,3,5-triazin-2(1H)-one (76 mg, 0.17 mmol) synthesized in Reference Synthesis
Example 89 in a similar manner to Synthesis Example 114 to obtain the title compound
(70 mg, yield: 84%).

[0697]  Synthesis Example 99

4-14-(4-Fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]- 1 - { [5-(trilluoromethy)thiophen-2-yl

Jmethyl}-1.3,5-triazin-2(11)-one

The synthesis was performed using
4-[4-(4-Nuorophenyl)-4-hydroxypiperidin-1-yl]-1-{[5-(trifluoromethy!)thiophen-2-yl imet

hyl}-1,3,5-triazin-2(1H)-one (20 mg, 0,04 mmol) synthesized in Reference Synthesis
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Example 90 in a similar manner to Synthesis Example 114 to obtain the title compound
(18 mg, yield: 97%).
[0698] Synthesis Example 100
1-(4-Chlorobenzyl)-4-{3-[(4-Nuorophenyl)thio)azetidin-1-yl}-1.3.5-triazin-2(1H)-one

Yield: 28%
[0699]  Synthesis Example 101

1-(4-Chlorobenzyl)-4-13-[(4-Auorobenzyhithiolazetidin=1 -yl }-1.3.5-triazin-2( 1 F-one

Yield: 54%
[0700] Synthesis Example 102
(S)-1-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)-3-methylpiperazin-1-yl]-1,3,5-triazin-2( 1 Il

)-one

Yield: 7.5%
[0701]  Synthesis Example 103

1-(4-Chlorobenzyl)-4-[2-(4-Tuerobenzyymorpholino|-1,3.5-triazin-2(1 H)-one

Yield: 0.6%
[0702] Synthesis Example 104
1-(4-Chlorobenzyl)-4-{[ 1 -(4-Nuorophenyl)-2-oxopyrrolidin-3-ylJamino !} - 1,3,5-triazin-2(

| H)-one

Yield: 4.0%

[0703] Synthesis Example 105
(R)-1-(4-Chlorobenzyl)-4-{[1-(4-uorobenzyl)pyrrolidin-3-yllamino }-1.3.5-triazin-2( 111
)-one

Yield: 5.0%
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[0704]  Synthesis Example 106
(N)-1-C-Chlarobenzy =0 F LT eF RuorobenzyDpyerolidhin-3-vljamino - LS s-n sz 2C1H)

-one

Yield: 9.0%
[0705]  Synthesis Example 107
1-(4-Chlorobenzyl) -4 [ S-fluoro-4-(4-fluorophenyl)-5.6-dihydropyridin-1(2H)-yl]-1,3.5-tr

wazin-2(1H-one

To a dichloromethanc solution (1.0 mL) of
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl}-1,3,5-
triazin-2( 1 H)-one (15 mg, 0.04 mmol) synthesized in Synthesis Example 90,
(diethylamino)sulfur trifluoride (10 L, 0.04 mmol) was added at 0°C and the resultant
mixture was stirred at room temperature for 1.5 hours.  After the completion of the
reaction, dichloromethane was added to the reaction solution and the resultant reaction
solution was washed with saturated sodium bicarbonate water and brine. The resultant
organic layer was dried over anhydrous sodium sulfate and was concentrated under
reduced pressure. To the resultant residue, silica gel was added and the mixturc was
filtered, followed by washing the mixture with ethyl acetate. The filtrate was
concentrated under reduced pressure to obtain the title compound (7 mg, yield: 46%).

[0706]  Synthesis Example 108
1-(4-Chlorobenzyl)-4-[4-(4-Nluorophenyl)-3-hydroxypiperidin-1-yl]-1.3.5-triazin-2( | H)-o

ne

A solution of
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(211)-yi]-1,3,5-
triazin-2(11)-one (10 mg, 0.03 mmol) synthesized in Reference Synthesis Example 90
and palladium-activated carbon (3 mg) in a solvent mixture of methanol (5 ml.) and

dichloromethane (5 mL) was stirred in a hydrogen atmosphere for 3 days.  After the




10

20

25

247

completion of the reaction, the reaction solution was filtered through Celite and the
(iltrate was concentrated under reduced pressure to obtain the title compound (8.9 mg,
yield: 90%).

[0707]  Synthesis Example 109
Methy|

1-[5-(4-chlorobenzyl)-4-0x0-4,5-dihydro-1.3.5-triazin-2-yl]-4-(4-[luorophenyl)piperazine

-2-carboxylate

The synthesis was performed using methyl
1-[5-(4-chlorobenzyl)-4-0x0-4,5-dihydro-1,3,5-triazin-2-yl |piperazine-2-carboxylate (26
mg, 0.07 mmol) synthesized in Reference Synthesis Example 88 in a similar manner to
Synthesis Example 37 to obtain the title compound (12 mg, yield: 37%).

[0708] Synthesis Example 110

I-(4-Chilorobenzy)-4- [ 1-(4=-NuarophenyBpyrrolidin-3-vioxy §- L35 triazin-2( L -one

The synthesis was performed using a chloroform solution (2 mL) of
4-chloro-1-(4-chlorobenzyl)-1,3,5-triazin-2(1H)-one (67 mg, 0.26 mmol) synthesized in
Reference Synthesis Example 11 and 1-(4-fluorophenyl)pyrrolidin-3-ol (71 mg, 0.39
mmol) synthesized in Relerence Synthesis Example 46 in a similar manner to Synthesis
Example 79 to obtain the title compound (4.0 mg, yield: 4%).

[0709] Synthesis Example 111
1-(4-Chlorobenzyl)-4-{4-(4-fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-o
ne

'The synthesis was performed using
4-14-(4-fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-onc (273 mg, 0.94
mmol) synthesized in Reference Synthesis Example 14 in a similar manner to Synthesis
Example 1 to obtain the title compound (83 mg, yield: 21%).

[0710]  Synthesis Example 112



10

13

20

g

248
1-(4-Chlorobenzyl)-4-[4-(4-(luorophenyl)-5.6-dihydropyridin-1(211)-yl]-1.3.5-triazin-2( 1

H)-one

To
1-(4-chlorobenzyl)-4-| 4-(4-fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1 H)-o
ne (240 mg, 0.58 mmol) synthesized in Synthesis Example 111, trifluoroacetic acid (2.3
mL) was added and the resultant mixture was stirred at room temperature for 1 hour.
After the completion of the reaction, the reaction solution was concentrated under
reduced pressure and the resultant residue was purified by silica gel (amino-type) column
chromatography (hexane/ethyl acetate=1/1) to obtain the title compound (44 mg, yield:
19%).

[0711] Synthesis Example 113

1-(4-Chlorobenzyl)-4-|4-fluoro-4-(4-Muorophenypiperidin-1-yl]-1.3.5-tr1azin-2(1 H)-one

The synthesis was performed using
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-4-hydroxypiperidin-1-yl]-1,3,5-triazin-2(1H)-o0
ne (62 mg, 0.15 mmol) synthesized in Synthesis Example 111 in a similar manner to
Synthesis Example 107 to obtain the title compound (35 mg, yield: 57%).

[0712]  Synthesis Example 114
1-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)piperidin-1-yl]-1,3.5-triazin-2(1 H)-one

A methanol (1 mL) solution of
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl}-1,3,5-triazin-2(1
H)-one (30 mg, 0.08 mmol) synthesized in Synthesis Example 112 and
palladium-activated carbon (3 mg) was stirréd in a hydrogen atmosphere at room
temperature for 1 day and at 80°C for 7 hours, To the resultant mixtire, chloroform was
added and the resultant mixture was stirred further for 1 day.  After the completion of
the reaction, the reaction solution was filtered through Celite and the filtrate was

concentrated under reduced pressure to obtain the title compound (28 mg, yield; 92%).
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[0713]  Synthesis Example 115

1-(4-Chlorobenzyl)-4-14-(4-chlorobenzyl)piperazin-1-yl]-1.3,5-triazin-2(1 [}-one

The filtrate obtained in Reference Synthesis Example 9 was concentrated under
reduced pressure and the resultant residuc was purified by silica gel (amino-type) column
chromatography (hexane/ethyl acetate) to obtain the title compound.

[0714]  Synthesis Example 116
(1R* 35*)-1-(4-Chlorobenzyl)-4-{|3-(4-fluorophenyl)eyelopentyl Jamino }-1.3.5-triazin-2

(111)-one

A mixture of stereoisomers of
1-(4-chlorobenzyl)-4-{[3~(4-fluorophenyl)cyclopentylJamino}-1,3,5-triazin-2(1 H)-one
synthesized in Synthesis Example 85 was subjected to separation by preparative high
performance liquid chromatography (gradient: hexane/ethanol 80/20—71/29-550/50,
Chiralpak IA) and a fraction containing a single diastereomer that was eluted at a
retention time of 7.00 minutes was concentrated to obtain the title compound.

[0715]  Synthesis Example 117

(1S*.35*)-1-(4-Chlorobenzyl)-4-{[3-(4-fluorophenyl)eyelopentyl jamino }-1,3,5-triazin-2(

1H)-one

The sepaiation of stereoisomers was performed in the same manner as in Synthesis
Example 116 and a fraction containing a single diastereomer that was eluted at a retention
time of 7.72 minules was concentraled to obtain the title compound.

[0716]  Synthesis Example 118

(1R* 3R*)-1-(4-Chlorobenzyl)-4-{[3-(4-Tuorophenyl)eyelopentyl Jamino} - 1,3, 5-triazin-2

(111)-one

The separation of stereoisomers was performed in the same manner as in Synthesis

Example 116 and a fraction containing a single diastereomer that was cluted at a retention
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time of 8.75 minutes was concentrated to obtain the title compound.
[0717] Synthesis Example 119
(1S* 3R*)-1-(4-Chlorobenzyl)-4-{[3-(4-fluorophenyl)cyclopentyl jJamino}-1,3.5-triazin-2

(111)-one

The separation of stereoisomers was performed in the same manner as in Synthesis
Example 116 and a fraction containing a single diastereomer that was cluted at a refention
time of 9.30 minutes was concentrated to obtain the title compound.

[0718])  Synthesis Example 120

1-(4-Chlorobenzyl)-4-{4-[5-(trifluoromethyDthiophen-2-yl|piperazin-1-vl}-1.3.5-triazin-

2(11D-one

The synthesis was performed using 2-bromo-5-(trifluoromethyl)thiophene in a
similar manner to: Synthesis Example 78 (yield: 0.2%).

[0719] In Synthesis Examples 121 to: 139, each title compound was synthesized in
a similatr manner to Synthesis Example 79. The niames of the synthesized compounds
and the synthesis yields are indicated below:

[0720]:  Synthesis Example 121
1-(4-Chlorobenzyl)-4- { [3-(4-Tuorophenyl)cyclopent-2-en- | -yl Jamino } - 1,3,5-triazin-2(1

H)-one

Yield: 3%
[0721] Synthesis Example 122

1-(4-Chlorobenzyl)-4-{[5-(4-Tuorophenyl)-1-methylpyrrolidin-3-yl]lamino}-1,3.5-triazin-
2(1H)-one

Yield: 10%
[0722] Synthesis Example 123

1-(4-Chlorobenzyl)-4-|3-fluoro-4-(4-luorophenyl)piperidin-1-yl]-1.3.5-triazin-2( 1 H)-one
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Yield: 22%
[0723]  Synthesis Example 124
1-(4-Chlorobenzyl)-4-{[ 1-(4-Nuorobenzyl)azetidin-3-ylJamino }-1.3,5-triazin-2(1 H)-one

Yield: 17%
[0724]  Synthesis Example 125

1-(4-Chlorobenzy!)-4-[(4'-Nuoro-] 1. 1'-bipheny! ]-4-yDamino]-1.3.5-triazin-2( 1 H )-one

Yield: 41%
[0725] Synthesis Example 126
1-(4-Chlorobenzyl)-4-[(4'-fluoro-[ 1,1’-bipheny!]-3-yamino]-1,3,5-triazin-2( 1 H)-one

Yield: 26%
[0726]  Synthesis Example 127

1-(4-Chlorobenzy))-4-{{5-(4-fluorophenyl)bicyclo[3.1.0]hexan-2-yl Jamino }-1,3,5-triazin

-2(1H)-one

Yield: 10%
[0727]  Synthesis Example 128
(S)-1-(4-Chlorobenzyl)-4-( { [ 1-(4-fluorophenyl)pyrrolidin-2-yl lmethyl }amino)-1.3,5-triaz

in-2(11)-one

Yield: 13%

[0728]  Synthesis Example 129
(R)-1-(4-Chlorobenzyl)-4-({| | -(4-fluorophenyl)pyrrolidin-2-ylJmethyl Jamino)-1,3.5-tria
zin-2(1H)-one

Yield: 11%
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[0729]  Synthesis Example 130
1-(4-Chlorobenzyl)-4-{[4-(3.4-difluorophenyl)thiazol-2-yl Jamino }-1,3.5-triazin-2(111)-0

1n

Yield: 2%
[0730]  Synthesis Example 131

1-(4-Chlorobenzyl)-4-{[1-(4-fluorophenyl)- 1 H-pyrrol-3-yl Jamino} -1.3.5-triazin-2( 1 1 [)-0

ne

Yield: 1%
[0731] Synthesis Exaniple 132
1-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl

riazin-2( | H)-one

| -(4-Chlorobenzyl)-4-[4-(4-Muorophenyl)-S-methyl-5,6-dihydropyridin-1(2H)-yl]-1.3.5-1

riazin-2( 1 I)-one

The synthesis was performed using the mixture of
4-(4-fluorophenyl)-3-methyl-1,2,3,6-tetrahydropyridine hydrochloride and
4-(4-Nuorophenyl)-5-methyl-1,2,3,6-tetrahydropyridine hydrochloride that was
synthesized in Reference Synthesis Example 284 to obtain a mixture of
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-3-methyl-5,6-dihydropyridin-1(2H)-yl]-1,3,5-tr
iazin-2(117)-one and
1-(4-chlorobenzyl)-4-[4-(4-luorophenyl)-5-methyl-5,6-dihydropyridin-1(2H)-yl]-1,3.5-tr
iazin-2(1H)-one that are the title compounds.

Yield: 26%
[0732]  Synthesis Example 133

1-(4-Chlorobenzyl)-4-14-(4-Nuorophenyl)-2-methyl-5.6-dihydropyridin-1(211)-yl]-1.3.5-1

riazin-2(1H)-one

1-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)-6-methyl-5,6-dihydrapyridin-1(2H)-y1]-1.3.5-t
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rinzin-2{ | H)-ane

The synthesis was performed using the mixture of
4-(4-fluorophenyl)-2-methyl-1,2,3,6-tetrahydropyridine trifluoroacetale and
4-(4-fluorophenyl}-6-methyl-1,2 3 6-tetrahydropyridine trifluoroacetate that was
synthesized in Reference Synthesis Example 280 to obtain a mixture of’
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-2-methyl-5,6-dihydropyridin-1(2H)-y1|-1,3,5-ir
jazin-2{1H)-one and
1-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-6-methyl-5,6-dihydropyridin- 1 (2H)-yl]-1,3,5-tr
iazin-2(1H)-one that are the title compounds.

Yield: 40%

[0733] Synthesis Example 134
1-(4-Chlorobenzyl)-4-[4-fluoro-4-(4-fluorophenyl)-2-methylpiperidin- 1 -yl]-1,3 5 -triazin-
2(1H)-one

Yield: 19%
[0734]  Synthesis Example 135

1-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)-4-hydroxy-3-methylpiperidin- 1 -yl]-1,3,5-triazi
n-zuﬂ)_-gnc
Yield: 5%

[0735]  Synthesis Example 136
1-(4-Chlorobenzy!l)-4- {[ 1-(4-Nuorophenyl)-3-methylpyrrolidin-3-yl Jamino} -1,3,5-triazin-
2(1H)-one
Yield: 5%

[0736] Synthesis Example 137
1-(4-Chlorabenzyl)-4-{ [ 1 -(4-Nuorophenyl}-4-methylpyrrolidin-3-yl fJamino } -1,3,5-triazin-
2(1Hj-one
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Yield: 3%
[0737] Synthesis Example 138
1-(4-Chlorobenzy)-4-[4-(2 4-difluorophenylpiperazin-1-yl]-1.3.5-triazin-2(1 H)-one

Yield: 33%
[0738] Synthesis Example 139
1-(4-Chlorobenzyl)-4-{ [ 1-(4-fluorophenyl)-1H-pyrazol-4-yllamina }-1.3.5-triazin-2( 1 H)-

one

Yield: 22%

[0739] In Synthesis Examples 140 to 142, each title compound was synthesized in
a similar mianner to Synthesis Example 1. The names of the synthesized compounds
and the synthesis yields are indicated below.

[0740] Synthesis Example 140

4-14-(4-Fluorophenvl)piperazin-1-vyl]-1-[4-(hexyloxy)benzyl]-1.3.5-triazin-2( 1 H)-one

Yield: 30%
[0741] Synthesis Example 141

1-(4-Chloro-3-methoxybenzyl)-4-[4-(4-[Tuorophenyl)piperazin- 1 -y1]-1.3,5-triazin-2( 1 H)-

ne

Yield: 55%

[0742]  Synthesis Example 142
1-[4-(Cyclopropylmethoxy)benzyl]-4-[4-(4-Tuorophenyl)piperazin-1-yl]-1.3.5-triazin-2(
1H)-one

Yield: 42%

[0743] In Synthesis Examples 143 to 158, each title compound was synthesized in
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a simijlar manner to Synthesis Example 11.  The names of the synthesized compounds
and the synthesis yields are indicated below.
[0744] Synthesis Example 143

4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-{[S-(trifluoromethyl)pyridin-2-yl]methyl}-1,3,5-1

riazin-2(1H)-one

Yield: 50%
[0745]  Synthesis Example 144

4-[4-(4-Fluorophenypiperazin-1-yl]-1-{[6-(2.2.2-trifluoroethoxyipyridin-3-yl Imethyl ! -1

\3.5-triazin-2(111)-one

Yield: 27%
[0746]  Synthesis Example 145

4-14-(4-I'luorophenyl)piperazin-1-yl]-1-{[5-(2.2 2-trilluorocthoxy)pyrazin-2-yl |methyl | -

1.3.5-triazin-2(1 H)-one

Yield: 20%
[0747]  Synthesis Example 146

S-({4-[4-(4-Fluorophenyl)piperazin-1-yl]-2-0x0-1.3.5-triazin-1(2H)-yl }methy)thiophene

-2-carbonitrile

Yield: 31%
[0748]  Synthesis Example 147

Yield: 50%
[0749]  Synthesis Example 148

1-[(5-Bromothiophen-2-yl)ymethyl |-4-|4-(4-[luorophenyl)piperazin-1 -y1|-1.3.5-triazin-2( |
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[0750]  Synthesis Example 149
1-[(4.5-Dibromothiophen-2-vl)methyl]-4-[4-(4-Nuorophenyl)piperazin-1-y1]-1,3.5-triazin

-2(111)-one

Yield: 30%
[0751] Synthesis Example 150

(trilTuoromethyl)-11-pyrazol-3-yl]-

4-14- 1-methyl-5-

methyl}-1.3.5-triazin-2(1 H)-one

Yield: 49%
[0752] Synthesis Example 151

iperazin-1-yl]-1,3.5-triazin

-2(1H)-one

Yield: 38%
[0753]  Synthesis Example 152
1-[(4-Bromothiophen-2-ymethyl |-4-[4-(4-[luorophenyl)piperazin-1-yl]-1,3,5-triazin-2( 1

H)-one

Yield: 23%
[0754] Synthesis Example 153
1-[(5-Bromo-4-methylthiophen-2-

riazin-2(1H)-one

Yield: 13%
{0755] Synthesis Example 154
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|- | [4-Bromo-5-(trilluoromethy!)thiophen-2-yl methyl ) -4-[4-(d-lTuorophenyl)piperazin- 1

-yl|-1,3,5-triazin-2( 1 H)-one

Yield; 11%
[0756]  Synthesis Example 155

4-|4-(4-Fluorophenyl)piperazin-1-yl|-1-[(5-methylthiophen-2-yDmethyl]-1,3,5-triazin-2(

| H)-one

Yield: 10%
[0757] Synthesis Example 156

4-[4-(4-Fluorophenyl)piperazin-1-yl]-1-{[3-(perfluoroethyl)-1 H-pyrazol-1-ylJmethyl }-1.

3.5-triazin-2(1H)-one

Yield: 30%
[0758] Synthesis Example 157

4-[4-(4-Fluorophenypiperazin-1-yl]-1-[(5-fluorothiophen-2-y)methyl]-1.3,5-triazin-2( 1

H)-one

Yield: 27%
[0759] Synthesis Example 158

1 -{[5<(DifluoromethyDthiophen-2-yl jmethyl } -4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3.5

-triazin-2(111)-one

Yield: 28%

[0760] In Synthesis Examples 159 to 187, each title compound was synthesized
using 4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1,3,5-triazin-2(1 H)-onc
synthesized in Reference Synthesis Example 342 in a similar manner to Synthesis
Example 11.  The names of the synthesized compounds and the synthesis yields are

indicated below.
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[0761]  Synthesis Example 159

4-14-(4-Fluoropheny)-5.6-dihydropyridin-1(21 D=yl ]-1-{ [ 5-(trifluoromethy ) [uran-2-yl|m

cthyl}-1.3.5-triazin-2(1H)-one

Yield: 56%
[0762]  Synthesis Example 160

L-[(4-Bromothiophen-2-yDmethyl |-4-14-(4-[Tuorophenyl)-5.6-dihydropyridin-1 (2 H)-vyl]-1

J3.5-triazin-2(1H)-one

Yield: 56%
[0763]  Synthesis Example 161

4-14-(4-Fluoropheny)-5.6-dihydropyridin-1(2H)-y1}-1-{[2-(triluoromethy ) pyrimidin-5-

vl methyl}-1.3,5-triazin-2(1H)-one

Yield: 60%
[0764] Synthesis Example 162
4-[4-(4-Fluoropheny!)-5.6-dihydropyridin=1(21)-yl]-1={[6-(2.2. 2-trifluoroethoxy)pyridaz

in-3-yl|methyl}-1.3,5-triazin-2(1H)-one

Yield: 99%
[0765] Synthesis Example 163

4-14-(4-Fluoropheny))-5,6-dihydropyridin-1 (2F)-y1]-1-{[2-(2.2 2-trifluoroethox y)thiazol -

S-yl]methyl}-1.3,5-triazin-2(1H)-one

Yield: 68%
[0766] Synthesis Example 164

L-115-(DilluoromethyDthiophen-2-yl|methyl } -4-[4-(4-fluorophenyl)-5.6-dihydropyridin-

1(211)-yl]-1,3,5-triazin-2( 1 H)-one
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Yield: 57%

[0767] Synthesis Example 165

1-{[4-Bromo-5-(trifluoromethyl)thiophen-2-vllmethyl } -4-[4-(4-fluorophenyl)-5,6-dihydr

opyridin-1(2H)-yl]-1.3,5-triazin-2(1 H)-one

Yield: 12%
[0768] Synthesis Example 166
4-[4-(4-Fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1-{ [6-(hexyloxy)pyridin-3-yljmethy

1}-1,3.5-triazin-2(1H)-one

Yield: 13%
[0769] Synthesis Example 167
4-[4-(4-Fluorophenyl)-5,6-dihydropyridin-1(2H)-y1]- 1 - { (5-methylthiophen-2-yDmethyl } -

1,3,5-triazin-2(1H)-one

Yield: 22%
[0770] Synthesis Example 168

1(2H)-yl] -1,3,5-triazin-2(1 H)-one

Yield: 29%
[0771] Synthesis Example 169
5-({4-[4-(4-Fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-2-0x0-1,3,5-triazin-1(2H)-yl }m

ethyl)pyridin-2-yl trifluoromethanesullonate

Yield: 42%
[0772]  Synthesis Example 170

4-[4-(4-Fluoropheny])-5.6-dihydropyridin-1(2ED-y1 -1 - {[S<(tri [luoromethy ) [uran-3-ylm

ethyl}-1,3,5-triazin-2( [ [1)-one
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Yield: 39%
[0773] Synthesis Example 171

|-[(5-Chlorothiophen-2-ylymethyl |-4-[4-(4-[Tuorophenyl)-5.6-dihydropyridin-1(211)-yl]-1

3.5-triazin-2( 1 H)-one

Yield: 41%
[0774]  Synthesis Example 172

4-14-(4-Fluoropheny))-5,6-dihydropyridin- 1 (2H)-y1]-1-{ [6-(2.2 2-trifluoroethoxy)pyridin

-3-yllmethyl}-1.3.5-triazin-2( 1H)-one

Yield: 30%
[0775]  Synthesis Example 173
1-[(5-Chlorobenzofuran-2-yDmethyl|-4-[4-(4-Tuorophenyl)-5.6-dihydropyridin-1(2H)-yl

1-1.3.5-triazin-2(111)-one

Yield; 35%
[0776]  Synthesis Example 174
4-[4-(4-Fluorophenyl)-5.6-dihydropyridin-1(2H)-y11-1-{[3-(trifluoromethyl)-1.2 4-oxadia

zol-5-yllmethyl}-1,3,5-triazin-2(1H)-one

Yield: 29%
[0777] Synthesis Example 175

1 -[(5-Bromothiophen-2-yDmethyl]-4-[4-(4-Nuoropheny)-5.6-dihydropyridin-1(2H)-yl]-1

3. 5-triazin-2( | H)-one

Yield: 1%
[0778] Synthesis Example 176

1-[(2,2-Dimethylchroman-6-yl)methy!]-4-{4-(4-Nuorophenyl)-5.6-dihydropyridin- 1 (2H)-
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yl]-1.3.5-triazin-2( | H)-one

Yield: 72%
[0779]  Synthesis Example 177
1-[(2,3-Dihydrobenzofuran-5-yl)methyl]-4-[4-(4-fluorophenyl)-5.6-dihydropyridin-1(211)

-yl]-1.3.5-triazin-2( | H)-one

Yield: 86%
[0780] Synthesis Example 178

| -{ Chroman-6-ylmethyl)-4-[4-(4-Nuorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1.3.5-triazi

n-2(111)-one

Yield: 9%
[0781] Synthesis Example 179
4-[4-(4-Fluorophenyl)-5,6-dihydropyridin- 1(2H)-yl]-1-{[5-(2,2,2-tri{luoroethoxy)thiophe

n-2-ylImethyl}-1.3.5-triazin-2(1 H)-one

Yield: 2%
[0782] Syntliesis Example 180:

4-[4-(4-Fluorophenyl)-5.6~dihydropyridin-1(21)-y1]-1 ~_[(S-ﬂuorothiophcn~2-yl)mcthyl1— 1

3.5-triazin-2(1H)-one

Yield: 47%
[0783] Synthesis Example 181

1-[(2.3-Dihydrobenzolb][ 1.4]dioxin-6-yDmethy! |-4-[4-(4-Tuoropheny!)-5.6-dihvdropyrid

in-1(2H)-yl]-1,3.5-triazin-2(1H)-one

Yield: 63%
[0784] Synthesis Example 182



10

15

20

23

262
1-(Benzo[d][ 1.3]dioxol-5-ylmethyl)-4-[4-(4-Tuorophenyl)-5.6-dihydropyridin- 1 (2H)-yl |-

1.3,5-triazin-2(1H)-one

Yield: 53%
[0785]  Synthesis Example 183
| -[4-(tert-Butyl)benzyl |-4-|4-(4-Tuorophenyl)-5.6-dihydropyridin-1 (2H)-yl]-1.3.5-triazin

-2(1H)-one

Yield: 92%
[0786] Synthesis Example 184

4-[4-(4-Fluoropheny!)-5.6-dihydropyridin- 1{(2H)-yl]-1-{[2-(trilTuoromethyl)benzofuran-5

-yllmethyl}-1.3,5-triazin-2( ] H)-one

Yield: 76%
[0787] Synthesis Example 185
4-[4-(4-Fluoropheny!)-5.6-dihydropyridin-1(21)-yl]-1-[(4,5.6,7-tetrahydrobenzo[b]thiop

hen-2-y)methyl]-1.3,5-triazin-2(1H)-one

Yield: 44%
[0788]  Synthesis Example 186

-yllmethyl}-1.3.5-triazin-2( 11 1)-one

Yield: 29%
[0789]  Synthesis Example 187

|-|(5-Acetylthiophen-2-ymethyl |-4-[4-(4-fluorophenyl)-5.6-dihydropyridin-1(2H)-y1]-1

3.5-triazin-2(1H)-one

Yield: 2%
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[0790] In Synthesis Example 188 and Synthesis Example 189, cach title

compound was synthesized using
4-[4-(4-Mluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-y1]-1,3,5-triazin-2( 1 H)-one
synthesized in Relerence Synthesis Example 336 in a similar manner to Synthesis
Example 1. The names of the synthesized compounds and the synthesis yields are
indicated below.

[0791]  Synthesis Example 188
4-[4-(4-Fluorophenyl)-5-hvdroxy-35.6-dthydropyridin-1(211)-y!]|-1-{[3-(trifluoromethyl)-1

H-pyrazol-1-yl]methyl}-1.3 . 5-triazin-2(1 H}-one

Yield: 55%
[0792] Synthesis Example 189

5-({4-14-(4-Fluorophenyl)-5-hydroxv-5.6-dihydropyridin-1(211)-y1]-2-0ox0-1 3 .5-1riazin-|

(21)-y1 1 methyl)pyridin-2-y1 trifluoromethanesulfonate

Yield: 47%

[0793] In Synthesis Examples 190 to 202, each title compound was synthesized
using
4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-y1]-1,3,5-triazin-2(1})-one
synthesized in Reference Synthesis Example 336 in a similar manner to Synthesis
Example 11. 'The names of the synthesized compounds and the synthesis yields are
indicated below.

[0794]  Synthesis Example 190

4-[4-(4-IFluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(211)-y1]-1-{ [5-(trifluoromethyl)th

iophen-2-yllmethyl}-1,3,5-triazin-2(1H)-one

Yicld: 28%
[0795] Synthesis Example 191
1-[4-(tert-Butyl)benzyl]-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(211)-y1]-1
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3,5-triazin-2(111)-one

Yield; 62%
[0796] Synthesis Example 192

1-{16=(Difluoromethoxy)pyridin-3-yl]methyl} -4-[4-(4-[Tuorophenyl)-5-hydroxy-5.6-dihy

dropyridin-1(2H)-yl]-1.3.5-triazin-2(111)-one

Yield: 77%
[0797] Synthesis Example 193
4-1{4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yl}-1-[ { 5-(trifluoromethyl)f"

uran-2-yl} methyl]-1.3.5-triazin-2(1H)-one

Yield: 31%
[0798] Synthesis Example 194
4-14-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-y1]-1 - {[3-(perfluoroethyl)-1

H-pyrazol-1-yllmethyl}-1,3,5-triazin-2( 1 H)-one

Yield: 32%
[0799]  Synthesis Example 195

4-[4-(4-Fluoropheny!)-5-hydroxy-5.6-dihydropyridin-1 (2F)-y1]-1 - { [2-(trifluoromethyl])-2
J3-dihydrobenzofuran-5-yl]methyl }-1,3.5-triazin-2(1H)-one

Yield: 28%
[0800] Synthesis Example 196
4¢_L4-(4-F luorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-vy1|-1-{[5-(tetrahydrofuran-2-

yDithiophen-2-yllmethyl}-1,3 . 5-triazin-2(1)-on¢

Yield: 20%
[0801] Synthesis Example 197
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1-{(5-Chlorothiophen-2-ylymethyl|-4-[4-(4-TTuorophenyl)-5-hydroxy-5.6-dihydropyridin-

1(2H)-v11-1.3.5-triazin-2( 1 H)-one

Yield: 57%
[0802] Synthesis Example 198
4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yl]-1-[(5-Tuorothiophen-2-y

Dmethyl]-1,3,5-triazin-2(1H)-one

Yield: 12%
[0803] Synthesis Example 199

1 -|(5-Bromothiophen-2-ymethyl |-4-[4-(4-Nuorophenyl }-5-hydroxy-5.6-dihydropyridin-

1(2H)-y11-1,3.5-triazin-2( 1 )-one

Yield: 50%

[0804] Synthesis Example 200
1
ridin-1(2H)-yl]-1,3,5-triazin-2(1H)-one

methyl}-4-[4-(4-fluorophenyl)-5-hydroxy-5.6-dihydro

1-{[5-(tert-Butythiophen-2-

Yield: 9%
[0805] Synthesis Example 201
4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yI]-1-[(4.5.6.7-tetrahydroben

zo[b]thiophen-2-yYmethyl]-1,3,5-triazin-2(1H)-one

Yicld: 30%
[0806] Synthesis Example 202

4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yl]-1-1 1-[ S-(trilluoromethyl)

thiophen-2-yl]ethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 21%
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[0807] In Synthesis Example 203 and Synthesis Example 205, each title
compound was synthesized using
(R)-4-[4-(4-tluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-1,3,5-triazin-2(1H)-o0
ne synthesized in Relerence Synthesis Example 333a in a similar manner to Synthesis
Example 1. The names of the synthesized compounds and the synthesis yields arc
indicated below.

|0808]  Synthesis Example 203

vD-1H-pyrazol-1-ylJmethyl}-1.3.5-triazin-2(1 H)-one

Yield: 3%
[0809]  Synthesis Example 204

(S)-4-|4-(4-Fluoropheny-3-hydroxy-3.0-dihydropyridin-1(2FH)-y - 1- { [ 3-(trifluovomethy

D)-1H-pyrazol-1-yl|methyl}-1.3,5-triazin-2(1H)-one

The synthesis was performed using
(S)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-1,3,5-triazin-2(1H)-o
ne synthesized in Reference Synthesis Example 333b in a similar manner to Synthesis
Example .

Yield: 4%

[0810] Synthesis Example 205

(1) - hiorophenyl y-5-hvdrox y-5.6-dihydropyridin- 12Dy - =[S 07 etmahydr

obenzo[b]thiophen-2-yl)methyl]-1.3.5-triazin-2( | H)-one

Yield: 27%

[0811]  In Synthesis Examples 206 to 212, each title compound was synthesized
using
(R)-4-[4-(4-Nluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(211)-yl|-1,3,5-triazin-2(11)-0

ne synthesized in Reference Synthesis Example 3334 in a similar manner to Synthesis
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lixample 11. The names of the synthesized compounds and the synthesis yields are
indicated below.
[0812]  Synthesis Example 206

(R)-1-413-( 1 1-Difluorgethy)-1 H-pyrazol-1-yllmethyl } -4-|4-(4-Nuoropheny!)-5-hydroxy

-5.6-dihvdropyridin-1(211)-yl]-1.3.5-triazin-2( 1 -)-one

Yield: 10%
[0813]  Synthesis Example 207

(R)=1-115-(1.1-DifluoroethyNthiophen-2-yl jmethyl | -4-[4-(4-Tuorophenyl)-5-hydroxy-5.6

~dihydropyridin-1(2H)-y1]-1.3 5-triazin-2( 1 H)-one

Yield: 70%
[0814]  Synthesis Example 208

in-1(2H)-yl}methy)pyridin-2-yl triflluoromethanesulfonate

Yield: 47%

[0815] Synthesis Example 209
(R)-4-[4-(4-Fluorophe
n-2-yDthiophen-2-ylJmethyl }-1,3,5-triazin-2(1H)-one

Yield: 7%
[0816]  Synthesis Example 210

(R)-1-{[5-(tert-Butyhthiophen-2-yl Jmethyl} -4-[4-(4-Nuorophenyl)-5-hydrox y-5.6-dihydr

opyridin-1(210)-y1]-1,3.5-triazin-2( 1 H)-on¢

Yield: 16%
|0817]  Synthesis Example 211

(R)-4-( {4-[4-(4-Fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-2-0x0-1,3.5-triaz
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in-1(2H)-yl i methyl)phenyl trifluoromethanesulfonate

Yield: 50%
[0818]  Synthesis Example 212
(R)-4-[4-(4-Fluoropheny!)-S-hydroxy-5.6-dibydropyridin- 1 (211)-y1]- 1 -({6-] (2.2 2-trilluor

oethoxy)methyl |pyridin-3-yl}methyl)-1.3.5-triazin-2(1 H)-one

Yield: 57%
[0819] Synthesis Example 213
(R)-4-({4-[4-(4-Fluorophenyl)-5-hvdroxy-5.6-dihydropyridin-1(2H)-yl]-6-methyl-2-0x0-

1.3.5-triazin-1(2H)-yl }methyl)phenyl trifluoromethanesulfonate

The synthesis was performed using
(R)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl|-6-methyl-1,3,5-triazi
n-2(1H)-one synthesized in Reference Synthesis Example 334 and
4-(chloromethyl)phenyl trifluoromethanesulfonate synthesized in Reference Synthesis
Example 127 in a similar manner to Synthesis Example 1 (yield: 22%).

[0820] In Synthesis Examples 214 to 219, each title compound was synthesized
using
(R)-4-[4-(4-Auorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-6-methyl-1,3,5-triazi
n-2(1H)-one synthesized in Reference Synthesis Example 334 in a similar manner to
Synthesis Example 11.  The names of the synthesized compounds and the synthesis
yields are indicated below.

[0821]  Synthesis Example 214

(R)-1-{[6~(Difluoromethoxy)pyridin-3-yllmethyl } -4-[4-(4-[Tuorophenyl)-5-hydroxy-5.6-

dihydropyridin-1(2H)-yl]-6-methyl-1.3.5-triazin-2( 1}1)-one

Yield: 55%
[0822]  Synthesis Example 215
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(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1 (21 )-y1}-6-methyl-1-{[3-(perl

luoroethyD)-111-pyrazol-1-yl |methyl}-1.3,5-triazin-2(1 H)-one

Yield: 16%
[0823]  Synthesis Example 216
{R)-5-({4-[4-(4-Fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1 (211)-yl]-6-methyl-2-0x0-

1.3,5-triazin-1(2H)-yl} methyl)pyridin-2-v] trifluoromethanesulfonate

Yield: 44%
[0824] Synthesis Example 217
(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yl]-6-methyl-1-({6-] (2.2

2-trifluoroethoxy)methyl [pyridin-3-yl ymethy!)-1,3,5-triazin-2( | H)-one

Yield: 31%
[0825]  Synthesis Example 218
R)-4-[4-(4-Fluoro

uoromethyl)-1H-pyrazol-1-yllmethyl}-1.3.5-triazin-2(1[1)-one

Yield: 11%
[0826] Synthesis Example 219
(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-y1]-6-methyl-1-{ [ 2-(tril].

voromethyl)thiazol-5-yllmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 6%
[0827] Synthesis Example 220
4-[4-(4-Chlorophenyl)-5.6-dihydropyridin-1(2H)-yl]-1- {[S-(trifluoromethy ) furan-2-yl|m

ethyl}-1.3,5-triazin-2(1H)-one

The synthesis was performed using
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4-]4-(4-chlorophenyl)-5,6-dihydropyridin-1(211)-yl|-1,3,5-triazin-2( 11[)-onc synthesizcd

in Reference Synthesis Example 367 and 2-(bromomethyl)-5-(trifluoromethyl)furan in a
similar manner to Synthesis Fxample | (yield: 33%).
[0828]  Synthesis Example 221

A<l d-Fluorophenypiperaza- Uyd - a-metha L2 geilaoromethyl shiazol-3-v methy
| Yopt ) )

14-1. 3. 8- triazin=-2{ | H)-one

The synthesis was performed using
4-[4-(4-fluorophenyl)piperadin-1-yl]-6-methyl-1,3,5-triazin-2(1H)-one synthesized in
Reference Synthesis Example 340 and 5-(chloromethyl)-2-(trifluoromethyl)thiazole in a
similar manner to Synthesis Example 11 (yield: 22%).

[0829]  Synthesis Example 222

vlpiperazin-1-vl]-6-methyl-1.3.5-triazin-2(1H)-one

The synthesis was performed using
4-[4-(4-fluorophenyl)piperazin-1-yl]-6-methyl-1,3,5-triazin-2(1 H)-one synthesized in
Reference Synthesis Example 340 and
5-(chloromethyl)-3-[1-(4-fluorophenyl)cyclopropyl]-1,2,4-oxadiazole in a similar manner
to Synthesis Example 11 (yield: 36%).

[0830] Synthesis Example 223
O-Methy -1 3 -tpaiTuorocthy - TH=pyrazol- -yl mathy T -1 B(p-toly Dpiperazin -1 -y 1)1

S5-ravzin-2( HD-one

The synthesis was performed using
6-methyl-4-|4-(p-tolyl)piperazin-1-yl]-1,3,5-triazin-2( 1 H)-one synthesized in Relerence
Synthesis Example 339 and 1-(chloromethyl)-3-(perfluoroethyl)-1H-pyrazole in a similar
manner to Synthesis Example 11 (yield: 25%).

[0831]  Synthesis Example 224
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(R )by L= TuorophenyDpyrralidin- -y oo - T- [ -cuitluoromethy Diiophen- 2oyl

methyl}-1,3.5-triazin-2(1H)-one

The synthesis was performed using
(R)-4-{[1-(4-fluorophenyl)pyrrolidin-3-yllamino}-1,3,5-triazin-2(1H)-one synthesized in
Reference Synthesis Example 338 and 2-(bromomethyl)-5-(trifluoromethyl)thiophene in
a similar manner to Synthesis Example 1 (yield: 24%).

[0832]  Synthesis Example 225

d-l4-(d-Fluorophenyy-3.6-cihydreopy ridin- 12ED-yI]-6-methyl- |- [ 3-{rilluoromethyl)-1

H-pyrazol-1-ylJmethyl}- 1,35 triuzin-2(1H Fone

The synthesis was performed using
4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-6-methyl-1,3,5-triazin-2(1H)-one
synthesized in Reference Synthesis Example 343 and
[3-(trifluoromethyl)-1H-pyrazol-1-yljmethyl 4-methylbenzencesulfonate synthesized in
Reference Synthesis Example 57 in a similar manner to Synthesis Example 25 (yield:
23%).

[0833] In Synthesis Example 226 and Synthesis Example 227, each title
compound was synthesized using
1-(4-chlorobenzyl)-4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin
-1(2H)-yl}-1,3,5-triazin-2(1H)-one synthesized in Reference Synthesis Example 347 in a
similar manner to Reference Synthesis Example 139. The names of the synthesized
compounds and the synthesis yiclds are indicated below.

[0834]  Synthesis Example 226
1-(4-Chlorobenzyby-1-[4-(hiophen- 3-¥1)-5.6 dilydropyridin- 120yl - 13 S-riazin-2(VH

)-one

Yield: 30%
[0835] Synthesis Example 227
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1-(4-Chlorobenzyl)-4-(6-fluoro-5',6"-dihydro-[3.4'-bipyridin]-1'(2'F)-yl)-1.3.5-triazin-2( |

11)-one

Yield: 54%
[0836] In Synthesis Examples 228 to 302, each title compound was synthesized
using
4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin- 1 (2H)-y1]-1- {[5-(t
rifluoromethyl)thiophen-2-y{Jmethyl}-1,3,5-triazin-2(1H)-one synthesized in Reference
Synthesis Example 346 in a similar manner to Reference Synthesis Example 139.  The
namies of the synthesized compounds and the synthesis yields are indicated below.
[0837]  Synthesis Example 228

4-[4-(3-Fluorophenyl)-5.6-dihydropyridin-1 (2[)-yl]- 1 - { [5-(trifluoromethy Dthiophen-2-yl

Imethyl}-1.3.5-triazin-2(111)-one

Yield: 80%
[0838] Synthesis Example 229
4-14-(4-Fluoro-2-methoxyphenyl)-5.6-dihydropyridin-1(2H)-yl]-1-{ [5-(trifluoromethyl)th

iophen-2-ylImethyl}-1.3.5-triazin-2(11D-one

Yield: 64%
[0839]  Synthesis Example 230

4-[4-(Thiophen-3-y1)-5.6-dihydropyridin- 1 (2H)-yl]|-1-{[ 5~(trifluoromethythiophen-2-yl |

methyl}-1.3.5-triazin-2( 1 H)-one

Yield: 50%
(0840]  Synthesis Example 231

4-[4-(2-Chloropyrimidin-5-y1)-5,6-dihydropyridin-1(211)-yl]-1- { [ 5-(trifluoromethy)thiop

hen-2-yl]methyl}-1,3,5-triazin-2(1 H)-one
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[0841]  Synthesis Example 232
4-(5,6-Dihydro-[4.4'-bipyridin]-1(2H)-y])-1-{ [ 5-(trilluoromethyDthiophen-2-yl jmethyl } -

1.3,5-triazin-2(1 H)-one

Yield: 76%
[0842] Synthesis Example 233

4-14-(5-Chlorothiophen-2-y1)-5.6-dihvdropyridin- 1 (21)=v1 |- 1= [5-(trilluoromethyl)thioph

en-2-yllmethyl}-1.3.5-triazin-2(1 H)-one

Yield: 26%
[0843] Synthesis Example 234
4-[4-2-F'luorophenyl)-5,6-dihydropyridin-1 (21 1=yl |- 1-{ [ S-(trilluoromethyl)thiophen-2-yl

|methyl¥-1.3,5-triazin-2(11)-one

Yicld: 44%
[0844]  Synthesis Example 235

4-[4-(5-Chloropyrazin-2-y1)-3.6-dihydropyridin- 1 {2H)-yl]-1 - [ [5~(trifluoromethyl)thiophe

n-2-yllmethyl}-1,3,5-triazin-2( 1 H)-one

Yield: 61%
[0845]  Synthesis Example 236
4-(4-{4-[(Trilluoromethylthio|phenyl } -5.6-dihydropyridin-1(211)-y1)- 1 - { [ S-(trifluoromet

hyhthiophen-2-yl | methyl}-1.3,5-triazin-2(1L)-one

Yield: 64%
[0846] Synthesis Example 237

4-14-(m-Tolyl)-5,6-dihydropyridin-1(211)-yl}- 1;_[]_5-(1__1‘i Nuoromethythiophen-2-yljmethy

1}-1,3,5-triazin-2(1H)-one
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Yield: 74%
[0847]  Synthesis Example 238

Ethyl
3-]1-(4-Ox0-5-{[5-(trifluoromethyl)thiophen-2-yl |methyl } -4,5-dihydro-1.3,5-triazin-2-yl

)-1,2.3,6-tetrahydropyridin-4-yl]benzoate

Yield: 39%
[0848] Synthesis Example 239
4-{4-[4-(Trifluoromethyl)phenyl ]-5.6-dihydropyridin-1(2H)-y1}-1-{[5-(trifluoromethyl)t

hiophen-2-yl]methyl}-1.3.5-triazin-2(1 H)-one

Yield; 82%
[0849]  Synthesis Example 240
4-(6-Methoxy-5'.6'-dihydro-[2.4'-bipyridin]-1"(2'H)-y )= 1-{[5-(trifTuoromethy)thiophen-2

-yllmethyl}-1.3.5-triazin-2(1H)-one

Yield: 98%
[0850] Synthesis Example 241

6-Fluoro-5' i ipyridi -y1)-1-{[5-~(trifluoromethyl)thiophen-2-y .

Ilmethyl}-1.3,5-triazin-2( 1 H)-one

Yield: 64%
[0851] Synthesis Example 242

4-[4-(4-Fluoro-2-methylphenyl)-5.6-dihydropyridin-1(2ED)-yl]-1-{[ 5-(trifluoromethy)thi

ophen-2-yl]methyl}-1,3,5-triazin-2(111)-one

Yield: 89%
[0852] Synthesis Example 243
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4-[4-(3-Cyclopropylphenyl)-5,6-dihydropyridin-1(2H)-yl]-1-{ [5-(trifluoromethyl)thiophe

n-2-yllmethyl}-1.3,5-triazin-2(111)-one

Yield: 96%
[0853] Synthesis Example 244
4-(5',6'-Dihydro-[2,4'-bipyridin}-1'(2'H)-y])-1-{[5-(trifluoromethyDthiophen-2-yl jmethyl

1-1.3.5-triazin-2( 1 H)-one

Yield: 80%
[0854] Synthesis Example 245

4-(5"6'-Dihydro-[3.4"-bipyridin]-1'(2'11)-y1}-1-{ [5-(trifluoromethy)thiophen-2-yl Jmethyl

}-1.3.5-triazin-2(1H)-one

Yield: 67%
[0855]  Synthesis Example 246
4-14-(3-Fluoro-4-methylphenyl)-5.6-dihydropyridin=1(2FD)=yl |- 1< { [5-(triluoromethy!)thi

ophen-2-yl]methyl}-1.3.5-triazin-2(1H)-one

Yield: 63%
[0856]  Synthesis Example 247

4-14-(3-Chloro-4-1Tuorophenyl)-5.6-dihydropyridin-1 (2H)-yl]-1-{ [ 5-(tri (luoromethythio

phen-2-yl|methyl}-1.3.5-triazin-2( 1 H)-one

Yield: 61%
[0857] Synthesis Example 248

4-14-(4-Morpholinophenyl)-5,6-dihydropyridin-1(2H)-yl]- 1 - {[5-(trilluoromethyl)thiophe

n-2-yllmethyl}-1.3.5-triazin-2(111)-one

Yield: 42%
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|0858]  Synthesis Example 249

4-15-(Trilluoromethyl)-5'.6"-dihvdro-[2.4"<bipyridin |- 1'(2'H)-yl [« 1< [5-(trilluoromethyl)th

iophen-2-ylmethyl}=1.3.5-triazin-2( 1 L )-one

Yield: 45%
[0859]  Synthesis Example 250

4-14-(Thinzol-2-y1)-5.6-dihydropyridin-1(21D-y1]-1- { [ 5-(trifluoromethythiophen-2-y] Im

cthyl}-1.3,5-triazin-2(1 H)-one

Yield: 28%

[0860] Synthesis Example 251

4-Fluoro-3-methox i idi S-(trifluoromethyl)th -

iophen-2-ylImethyl}-1.3.5-triazin-2(1H)-one

Yield: 94%
[0861] Synthesis Example 252
4-(6-Methoxy-5",6"-dihydro-[3.4"-bipyridin]-1'(2'H)-y1)-1-{[5-(triluoromethyl)thiophen-2

-yllmethyl}-1,3.5-triazin-2( 1 H)-one

Yield: 93%
[0862]  Synthesis Example 253
4-[4-(3-Chloro-2-methylphenyl)-5,6-dihydropyridin-1(2H)-yl]-1-{[5-(trifluoromethy)thi

ophen-2-yl|methyl}-1,3,5-triazin-2(1H)-one

Yield: 69%
[0863]  Synthesis Example 254
4-14-(3-Chloro-5-fluorophenyl)-5.6-dihydropyridin-1(2H)-yl]-1-{ [ 5-(tri[luoromethyl)thio

phen-2-ylJmethyl}-1.3,5-triazin-2(1H)-one
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Yield: 30%

[0864]  Synthesis Example 255

4-14-14-Fluoro-3-(2.2 2-trilluoroethoxy)phenyl |-5.6-dihydropyridin-1 (2H)-yv1} -1 { [ 5-(tril

luoromethylthiophen-2-yllmethyl}-1,3.5-triazin-2(1 l)-one

Yield: 64%
[0865] Synthesis Example 256

4-(5-Chloro-5".6'-dihydro-[2.4"-bipyridin|-1'(2'H)-yD= 1 - £ [ 5=(trifluoromethyl)thiophen-2-y

Ilmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 11%
[0866] Synthesis Example 257

=50

hyDthiophen-2-yllmethyl}-1.3.5-lriazin-2(1H)-one

Yield: 66%

[0867] Synthesis Example 258
4-(6-Chloro-5',6'-dihydro-|2.4'-bi
[Jmethyl}-1,3.5-triazin-2(1H)-one

Yield: 57%
[0868]  Synthesis Example 259
4-{4-[1-(2.2 2-Trifluoroethyl)-1H-pyrazol-4-y1]-5.6-dihydropyridin-1 (211)-y1} - 1- {[5-(trif]

noromethyDthiophen-2-ylmethyl}-1,3.5-triazin-2( 1 L1)-one

Yield: 29%
[0869]  Synthesis Example 260

yllmethyl}-1.3.5-triazin-2(1 H)-on¢
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Yield: 43%
[0870] Synthesis Example 261
4-(5-Fluoro-5',6'-dihydro-[3.4'-bipyridin]-1'(2'H)-y1)-1-{|5~(trifluoromethyl)thiophen-2-y

I\methyl}-1.3.5-triazin-2(11 D-one

Yield: 38%
[0871] Synthesis Example 262

42"-Fluoro-3.6-dihydro-[4.4'-bipyridin]-1(2H)-y])-1-{ [ 5-(trifluoromethyDthiophen-2-yl]

methyl}-1.3.5-triazin-2(1 H)-one

Yield: 34%
[0872] Synthesis Example 263
4-(5-Fluoro-5'.6'-dihydro-|2.4'-bipyridin]- 1'(2'H)-y])=1 - { [ 5=(trifluoromethy)thiophen-2-y

ITmethyl}-1,3,5-triazin-2(1H)-one

Yield: 36%
[0873]  Synthesis Example 264
4-[4-(3.4-Difluorophenyl)-5.6-dihydropyridin-1(2H)-yl]-1-{ [5-(trifluoromethyDthiophen-

2-ylImethyl}-1,3.5-triazin-2(1 H)-one

Yield: 57%
[0874] Synthesis Example 265
4-14~(Thiazol-5-y1)-5.6-dihydropyridin-1(2H)-y1]-1-{[5-(trifluoromethyl)thiophen-2-yl]m

ethyl}-1,3.5-triazin-2(1 H)-one

Yield: 17%
[0875] Synthesis Example 266
4-{4-|3-Chloro-5-(trifluoromethyl)phenyl]-5.6-dihydropyridin- 1 (2H)-y1}-1-{[5-(trifluoro
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methyl)thiophen-2-yllmethyl }-1.3,5-triazin-2(1H)-one

Yield: 28%
[0876]  Synthesis Example 267
4-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]-5.6-dihydropyridin-1(2H)-v1}-1-{[5-(trifluoro

methyl)thiophen-2-yl)methyl}-1,3,5-triazin-2(1H)-one

Yield: 96%
[0877]  Synthesis Example 268
4-(4-Fluoro-5'.6'-dihydro-[2.4"-bipyridin]-1'(2'"H)-y1)-1-{ [5-(trifluoromethythiophen-2-y

llmethyl}-1.3.5-triazin-2(1H)-one

Yield: 48%
[0878]  Synthesis Example 269
-2,3-dihydro-1H-inden-5-y1)-5 6-dihydropyridin-1{2H)-yl}- 1-{[5-(tri[Tuorom

ethyDthiophen-2-yl]methyl}-1,3,5-triazin-2(1 H)-one

Yield: 55%
[0879] Synthesis Example 270

4-(6-Fluoro-5'.6'-dihydro-[ 2 4"-bipyridin|-1'(2'L1)-y])=1 - { [5-(trifluoromethy)thiophen-2-y

1lmethyl}-1.3,5-triazin-2(1H)-one

Yield: 37%
[0880] Synthesis Example 271
4-(4-Methoxy-5".6"-dihydro-[2.4"-bipyridin|-1'(2'H)-yD)-1- { [5-(tri[luoromethyl)thiophen-2

-yl|methyl}-1,3,5-triazin-2(1H)-one

Yield: 20%
[0881] Synthesis Example 272
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4-14-(6-Methoxypyrazin-2-y1)-5.6-dihydropyridin-1(21 -yl ]-1-{ [ 5-(trifluoromethyl)thiop

hen-2-ylmethyl}-1.3.5-triazin-2( 1 [ )-one

Yield: 49%
[0882] Synthesis Example 273

4-(5-Chloro-6-methoxy-5".6'-dihydro-| 2.4'-bipyridin[-1'(2'T)-y])-1-{ [ 5-(trifluoromethy] )t

hiophen-2-yllmethyl}-1.3,5-triazin-2(1 H)-one

Yield: 70%
[0883] Synthesis Example 274
4-16-(Trifluoromethyl)-5'.6"-dihydro-[2.4"-bipyridin]- 1'(2"H)-y1]-1-{ | 5-(trifluoromethyl)th

iophen-2-ylimethyl}-1.3.5-triazin-2(1 H)-one

Yield: 33%
[0884] Synthesis Example 275
-[4-(3-Methylisothiazol-5-y1)-5,6-dihydropyridin-1 (2H

hen-2-vllmethyl}-1,3,5-triazin-2(1 H)-one

Yield: 82%
[0885]  Synthesis Example 276

4-[4-(4-Fluoro-3-methylphenyl)-5.6-dihydropyridin- L(2H)-yl |- 1={ | S-(trifluoromethyl)thi

ophen-2-ylJmethyl}-13,5-triazin-2(1H)-one

Yield: 77%
[0886] Synthesis Examplc 277

4-[4-(5-Fluoro-2-methylphenyl)-5.6-dihydropyridin-1 (21H)=yl]- 1= { [ S-(tri[luoromethyl)thi

ophen-2-ylImethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 80%
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[0887]  Synthesis Example 278

2-Fluoro-5-[1-(4-ox0-5-{[5-(trifluoromethyl)thiophen-2-yljmethyl } -4.5-dihydro-1,3,5-tri

azin-2-yl)-1,2.3.6-tetrahydropyridin-4-yl|benzonitrile

Yield: 72%
[0888]  Synthesis Example 279
4-14-(3-Methoxyphenyl)-5.6-dihydropyridin-1(2H)-yI]-1-{[S-(trifluoromethyl)thiophen-2

-yllmethyl}-1,3,5-triazin-2(111)-one

Yield: 77%
[0889]  Synthesis Example 280
4-(3-Chloro-6-methoxy-5'.6"-dihydro-[2.4'-bipyridin]-1'(2'H)-y1)- 1 - { [5-(tri fluoromethy)t

hiophen-2-yllmethyl}-1.3.5-triazin-2(1H)-one

Yield: 36%
[0890]  Synthesis Example 281
4-[4-(5-Meth

hen-2-yllmethyl}-1,3.5-triazin-2(1H)-one

Yield: 15%
[0891]  Synthesis Example 282
4-[4-(5-Methylthiazol-2-y1)-5.6-dihydropyridin- 1 (2H)-y1]-1-{[ 5-(trifluoromethy] thiophe

n-2-yllmethyl}-1,3,5-triazin-2(1 H)-one

Yield: 39%
[0892]  Synthesis Example 283
4-14-(6,7-Dihydro-5H-pyrrolo[ 1,2-alimidazol-2-yl)-5 6-dihydropyridin-1(2H)-y1]-1-{[5(

ifluoromethyhthiophen-2-ylimethyl}-1.3,5-triazin-2( 1 H)-one
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Yield: 80%

[0893]  Synthesis Example 284
4-(6-Methyl-5".6'-dihydro-[2.4'-bipyridin]-1'(2'T1D-yD)-1-{[5-(trifluoromethyl)thiophen-2-y

IJmethyl}-1,3,5-triazin-2(1H)-one

Yield: 86%
[0894]  Synthesis Example 285
4-[4-(3.5-Difluorophenyl)-5.6-dihydropyridin- 1 (ZH)-vl]-1 - { [5-(trilluoromethyl)thiophen-

2-ylimethyl}-1.3.5-triazin-2(1H)-one

Yield: 79%

[0895] Synthesis Example 286
4-(5-Methoxy-5'.6"-dihydro-[2,4"-bipyridin]-1'(2"H)-y1)-1-{[5-(trifluoromethyl)thiophen-2
-yl]methyl}-1,3,5-triazin-2(1H)-one

Yield: 17%

[0896] Synthesis Example 287
-5,6-dih

iophen-2-yllethyl}-1.3,5-triazin-2(1 H)-one

Yield: 66%
[0897]  Synthesis Example 288
4-|6-Methoxy-5-(prop-1-en-2-y1)-5'.6"-dihydro-[2.4'-bipyridin]-1'(2'TD)-yl |- 1 - {[ 5-(trifluor

omethy)thiophen-2-ylmethyl}-1,3,5-triazin-2(1 H)-one

Yield: 63%
[0898] Synthesis Example 289

4-(2'-Methoxy-5.6-dihydro-|4.4'-bipyridin |- 1 (2H)-y1)-1-} [ 5-(trilluoromethyl)thiophen-2-

yllmethyl}-1.3.5-triazin-2(1H)-one
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Yield: 68%
[0899]  Synthesis Example 290

4-(5-Methyl-5"6"-dihydro-| 2.4 -bipyridin |- 1'(2'T)-y1)- 1= {[5-(triluoromethythiophen-2-y

IImethyl}-1.3.5-triazin-2(1H)-one

Yield: 28%
[0900] Synthesis Example 291
4-{4-T14-(Difluoromethyphenyl]-5.6-dihydropyridin- 1{2H)-yl 1 -1 -{[ 5-(trifluoromethyl)th

iophen-2-yllmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 57%
[0901]  Synthesis Example 292
2-Fluoro-4-| 1-(4-ox0-5-{ [ 5-(trifluoromethyl)thiophen-2-ylimethyl }-4.5-dihydro-1.3.5-tri

azin-2-yl)-1,2,3.6-tetrahydropyridin-4-yl ]Jbenzonitrile

Yield: 6%
[0902] Synthesis Example 293
4-[6-(Difluoromethoxy)-5",6"-dihydro-[ 2.4 -bipyridin]-1'(2'T D=yl < | - { [ S<(trifluoromethyl)t

hiophen-2-yl|methyl}-1,3.5-triazin-2(1 H)-one

Yield: 74%
[0903] Synthesis Example 294

A-[4-(p-Toly)-5.6-dihydropyridin-1(211)-yl]-1-{[5-(trifluoromethythiophen-2-yl lmethyl

t-1.3.5-triazin-2(1 H)-one

Yield: 52%
[0904] Synthesis Example 295
4-[4-(Benzo|d]oxazol-5-y1)-5.6-dihydropyridin]- 1 (2H)-yl]-1-{ [ 5-(trifluoromethyl)thiophe
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n-2-vllmethyl}-1.3.5-triazin-2( L H)-one

Yield: 35%
[0905]  Synthesis Example 296

1'-(4-Ox0-5-15-(trifluoromethythiophen-2-ylmethyl } -4.5-dihydro-1.3 . 5-triazin-2-yl)-1

'2' 3 6'-tetrahydro-[2.4'-bipyridine]-3-carbonitrile

Yield: 45%
[0906]  Synthesis Example 297

6-Chloro-1'-(4-0x0-5-{ [5-(trilluoromethyDthiophen-2-yl lmethyl } -4,5-dihydro-1,3.5-triazi

n-2-yl)-1'2'3".6'-tetrahydro-[2.4'-bipyridine]-5-carbonitrile

Yield: 33%
(0907}  Synthesis Example 298
iophen-2-yl|methyl}-4,5-dihydro- iazi 1)-1

5-(trifluoromethyl

' 2' 3" ('-tetrahydro-[2.4'-bipyridine]-6-carbonitrile

Yield: 36%
[0908]  Synthesis Example 299
4-(5-Fluoro-6-methyl-5'.6'-dihydro-[2.4"-bipyridin]-1'(2'H)-y])-1-{[5-(trifluoromethyl)thi

ophen-2-ylmethyl}-1,3,5-triazin-2-(1H)-one

Yield: 39%
[0909]  Synthesis Example 300

4-[4-(5-Methoxythiophen-2-y1)-5,6-dihydropyridin-1(2H)-yl]-1-{| S-(trifluoromethyl)thio

phen-2-ylimethyl}-1,3.5-triazin-2(1 H)-one

Yield: 46%
[0910] Synthesis Example 301
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1'-(4-Ox0-5-{[5-(trifluoromethylthiophen-2-yllmethyl } -4.5-dihydro-1.3.5-triazin-2-yl)-1

' 2'.3".6'-letrahydro-| 2.4 -bipyridine]-6-carbaldehyde

Yield: 89%
[0911]  Synthesis Example 302
5-Fluoro-2-[1-(4-0x0-5-{[5-(triflucromethyl)thiophen-2-yl|methyl}-4,5-dihydro-1.3,5-tri

azin-2-y1)-1,2.3.6-tetrahydropyridin-4-yl |benzaldehyde

Yield: 80%
[0912] Synthesis Example 303
4-[4-(3-Fluoro-4-hydroxyphenyl)-5.6-dihydropyridin-1(2H)-y1]-1-{[S-(trilluoromethyl)th

iophen-2-yllmethyl}-1.3,5-triazin-2( 1 H)-one

The synthesis was performed using a crude product obtained by synthesis using
4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(211)-yl]-1-{[5-(t
rifluoromethyl)thiophen-2-yl|methyl}-1,3,5-triazin-2( 1 H)-one synthesized in Reference
Synthesis Example 346 and 4-bromo-2-fluorophenyl acetate in a similar manner to
Reference Synthesis Example 139, in a similar manner to Relerence Synthesis Example 2
(two step yield 41%).

[0913]  Synthesis Example 304

4-14-(4-Fluoro-3-hydroxyphenyl)-5.6-dihydropyridin-1 (2ED)-y1]- 1 - {[5-(trilluoromethy!)th

iophen-2-ylmethyl}-1.3,5-triazin-2(1 H)-one

The synthesis was performed using a crude product obtained by synthesis using
4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin- 1 (2H)-yl |- 1-{| 5-(t
rifluoromethyl)thiophen-2-yljmethyl}-1,3,5-triazin-2(111)-onc synthesized in Reference
Synthesis Example 346 and 5-bromo-2-{luoropheny] acetate in a similar manner to
Reference Synthesis Example 139, in a similar manner to Reference Synthesis Example 2

(two step yield 35%).
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[0914]  Synthesis Example 305

4-{4-[4-Fluoro-2-(hydroxymethylyphenyl]-5.6-dihydropyridin-1(2FD-y1}-1-{[5-(trifluoro

methyhthiophen-2-ylJmethyl }-1.3,5-triazin-2(11)-one

The synthesis was performed using a crude product obtained by synthesis using
4-14-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-5,6-dihydropyridin-1(2H)-yI]-1-{| 5-(t
rifluoromethyl)thiophen-2-ylimethyl}-1,3,5-triazin-2(1H)-one synthesized in Reference
Synthesis Example 346 and [(2-bromo-S-fluorobenzyl)oxy|(tert-butyl)dimethylsilane
synthesized in Reference Synthesis Example 128 in a similar manner to Reference
Synthesis Example 139, in a similar manner to Reference Synthesis Example 272 (two
step yield 40%).

[0915] In Synthesis Examples 306 to 338, each title compound was synthesized
using
4-(methylthio)-1-{[5-(trifluoromethyl)thiophen-2-ylmethyl }-1,3,5-triazin-2(1 H)-one
synthesized in Reference Synthesis Example 291 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[0916]  Synthesis Example 306

-t [rac-{25,:18)-2-(4-FTuorophenyhyicirahydro-2H-pyran-4 -yl Jamino |- 1 - {[ 5-(rilluoromel

hyhthiophen-2-yl]methyl}-1.3.5-triazin-2(1H)-one

Yield: 62%
[0917] Synthesis Example 307
4-{[rac-(2S.4R)-2-(4-TFluorophenyl)tetrahydro-2H-pyran-4-yl Jamino }-1-{ [ 5-(trifluoromet

hyDthiophen-2-ylImethyl}-1.3.5-triazin-2( 111)-one

Yield: 79%
[0918]  Synthesis Example 308

4-tHrae-{ ARAS) S-(-Fluoropheny itenahy diotuan 3oyl famine) 12115 -(trifluorometln
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hiophen-2-ylmethyl}-1,3.5-triazin-2(1 H)-one

Yield: 63%
[0919]  Synthesis Example 309

4-{[rac-(38.58)-5-(4-Fluoropheny )tetrahydrofuran-3-ylJamino }- 1 - {| 5-(trifluoromethyi)t

hiophen-2-yl]methyl}-1,3,5-triazin-2(1H)-one

Yield: 73%
[0920]  Synthesis Example 310

- {[rac-(15.25)-2-(4-Fluorophenyleyelopropyl Imethyl } amino)-1-{[5-(trifluoromethyl)t

hiophen-2-yllmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 56%
[0921]  Synthesis Example 311

4-[ 6-(4-Fluorophenyl)-3-azabicyelo[3.1.0Thexan-3-y1]-1-{ [ 5-(tri{luoromethyDthiophen-2-

vlimethyl}-1.3,5-triazin-2(1H)-one

Yield: 80%
[0922]  Synthesis Example 312

tert-Butyl
trans-3-(4-Muorophenyl)-4-{ [(4-0x0-5- [ [ S-(trilluoromethy Dthiophen-2-yljmethyl} -4.5-di

hydro-1,3,5-triazin-2-yl)amino]methyl } pyrrolidine- 1 -carboxylate

Yield: 89%
[0923] Synthesis Example 313
4-[5-(4-FluorophenyDhexahydropyrrolo[3.4-clpyrrol-2( 1 H)-y1]-1-{[5-(trilluoromethyl)thi

ophen-2-yllmethyl}-1.3,5-triazin-2( 1 H)-one

Yield: 58%
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[0924]  Synthesis Example 314

N-[4-(4-Fluorophenyl)-1-(d-0x0-5- | [5-(trifluoromethylthiophen-2-yl imethyl } -4.5-dihyd

ro-1.3.5-triazin-2-yl)-1.2.3.6-tetrahydropyridin-3-yl jmethanesul fonamide

Yield: 12%
[0925] Synthesis Example 315
(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1 (2H)-vy1]- 1 - {| 5-(trifluorometh

vI)thiophen-2-yl]methyl}-1.3.5-triazin-2( L 11)-one

Yield: 31%
[0926]  Synthesis Example 316

(S)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(211)-yl |- 1 - { | 5<(tri fluoromethy

Dthiophen-2-vlImethyl}-1,3.5-triazin-2( 1 H)-one

Yield: 20%
[0927]  Synthesis Example 317
N-[4-(4-Fluorophenyl)- 1 -(4-0x0-5-{[5-(trifluoromethylthiophen-2-ylmethyl} -4,5-dihyd

ro-1,3.5-triazin-2-y1)-1.2 .3 6-tetrahydropyridin-3-yl]acetamide

Yield: 35%
[0928]  Synthesis Example 318

cis-4-{[3-(4-Fluorophenyl)cyclobutyllamino }-1-{[5-(trifluoromethyl)thiophen-2-yllmeth

ylt-1.3.5-triazin-2(1H)-one

Yield: 58%
[0929]  Synthesis Example 319

trans-4- ! [3-(4-Fluoraphenyleyvelobutyl lamino | =11 5-(trilTuoromethythiophen-2-yljme

thyl}-1,3,5-triazin-2(1H)-one



10

15

20

25

289
in a quantitative yield
[0930]  Synthesis Example 320

trans-1-(4-Fluorophenyl)-3-[(4-0x0-5-{[ 5-(triflnoromethyl )thiophen-2-yl]methyl }-4.5-dih

ydro-1.3.5-triazin-2-y!)amino [cyclobutanecarbonitrile

Yicld: 43%
[0931] Synthesis Example 321
4-[5-Amino-4-(4-Nuorophenyl)-5,6-dihydropyridin-1(2H)-y1]-1-{[5-(tri luoromethy|)thio

phen-2-yllmethyl}-1.3.5-triazin-2(1 H)-one

Yield: 42%
[0932] Synthesis Example 322
4-(5'-Hydroxy-6-methoxy-5".6'"-dihydro-[2.4'-bipyridin|=1'(2'H)-yD)- 1< {[5-(trifluoromethyl

Jthiophen-2-yllmethyl}-1,3.5-triazin-2(1H)-one

Yield: 20%
[0933] Synthesis Example 323

-1-{[5-(trifluoromethyl

~4-[ 5-Amino-4-(4-luoropheny!

thiophen-2-yllmethyl}-1.3.5-triazin-2( | H)-one

Yield: 15%
[0934] Synthesis Example 324

(R)-4-|S-Amino-4-(4-NMuoropheny)-5.6-dihydropyridin<1(21)-y1]-1-{[5-(trifluoromethyl)

thiophen-2-ylmethyl}-1.3.5-triazin-2(1H)-one

Yield: 32%
[0935]  Synthesis Example 325
(R)-4-[4-(3-Fluoro-4-methylphenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yI]-1-{[5~(trif]

voromethyl)thiophen-2-yl|methyl}-1.3,5-triazin-2(1 H)-one
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Yield: 76%
[0936] Synthesis Example 326
(R)-4-[4-(3-Chloro-4-fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-y1]-1-{[5-(trillu

oromethyDthiophen-2-yllmethyl}=1.3.5-triazin-2(111)-one

Yield: 76%

[0937]  Synthesis Example 327

-1-{[5-(trifluo

romethyl)thiophen-2-yllmethyl}-1,3.5-triazin-2(1H)-one

Yield: 50%

[0938] Synthesis Example 328
(R)-4-(5'-Hydroxy-6-methoxy-5',6"-dihydro-[2.4"-bipyridin]-1'(2'L1)-y1)-1-{ [ S-(tri fluorom
ethyl)thiophen-2-yllmethyl}-1,3,5-triazin-2(1H)-one

Yield: 31%
[0939]  Synthesis Example 329
(R)-4-(5-Chloro-5"-hydroxy-6-methoxy-5'.6'-dihydro-[ 2 4'-bipyridin]-'(2'LD)-y)-1-{ [5-(tr

11-1,3.5-triazin-2( 1 H)-one

ifluoromethyDthiophen-2-yl jmeth

Yield: 15%
[0940]  Synthesis Example 330
(R)-4-(6-Chloro-5"-hydroxy-5".6"-dihydro-<| 2 4'-bipyridin]-1'(2'FH)-y)- 1= { [ S=(tri{luoromelth

yvDthiophen-2-ylimethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 19%
[094]1] Synthesis Example 331

(R)-4-[4-(4-Fluoro-2-methylphenyl)-3-hydroxy-5,6-dihydropyridin-1(21)-yl]-1-{ | 5-=(trif]
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uoromethyDthiophen-2-yllmethyl}-1.3.5-triazin-2(111)-one

Yield: 51%
[0942]  Synthesis Example 332

(R)-4-(5"-Hydroxy-6-methyl-5'.6"-dihydro-| 2. 4"-bipyridin]- 1 '(2'1D)-yD=1 - { [ 5-(trilluoromet

hyDthiophen-2-yllmethyl }-1.3.5-triazin-2(1 H)-one

Yield: 73%
[0943]  Synthesis Example 333

(R)-4-[ 5-Hydroxy-4-(5-methylthiophen-3-y1)-3.6-dihydropyridin- 1 (2H)-yl |- 1 -{ [ 5-(trifluo

romethyl)thiophen-2-yl jmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 37%
[0944]  Synthesis Example 334
4-[5-Amino-4-(4-fluorophenyl)-5-methyi-5.6-dihvdropyridin-1(2H)-yl |- 1 -{ [ 5-(trifluorom

ethythiophen-2-yllmethyl}-1,3.5-triazin-2(1 H)-one

Yield: 40%
[0945] Synthesis Example 335
(R)-4-(5-Fluoro-5'-hydroxy-6-methyl-5'.6"-dihydro-| 2,4'-bipyridin|-1'(2'H)-y])- 1 - { [ 5-(trif]

uoromethyl)thiophen-2-yllmethyl}-1,3,5-triazin-2( 1 H)-one

Yield: 77%
[0946] Synthesis Example 336
4-[4-(4-Fluorophenyl)-5-(hydroxymethyl)-5.6-dihydropyridin-1{2H)-vI]|-1-{[5-(trifluoro

methyl)thiophen-2-vl|methyl }-1.3.5-triazin-2(1H)-one

Yield: 60%
[0947] Synthesis Example 337
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4-11(11.31)-3-(4-Fluorophenyl)-3-(hydroxymethyeyelobutyl Jamino ) - 1= { | S-(trifluoromet

hylthiophen-2-yl methyl }-1.3.5-triazin-2( 1 H)-one

Yield: 73%
[0948]  Synthesis Example 338
4-[(1R.58.95)-9-(4-Fluorophenyl)-9-hydroxy-3-oxa-7-azabicyclo[3.3.1 Inonan-7-y1]-1-{[5

~(trifluoromethyDthiophen-2-vlmethyl {-1.3.5-triazin-2( 1 H)-one

Yield: 88%
[0949]  Synthesis Example 339
4-[4-(4-Fluorophenyl)-5.6-dihydropyridin-1(2H)-y1]-6-(trifluoromethyl)-1-{ [ 5-(trifluoro

methythiophen-2-ylmethyl}-1.3.5-triazin-2( | H)-one

The synthesis was performed using
4~(methylthio)-6-(trilluoromethyl)-1-{| 5-(trifluoromethyl)thiophen-2-yllmethyl }-1,3,5-tri
azin-2(11[)-one synthesized in Reference Synthesis Example 372 and
4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine in a similar manner to Reference Synthesis
Example 348 (yield: 40%).

[0950]  In Synthesis Examples 340 to 383, each title compound was synthesized
using
6-methyl-4-(methylthio)-1-{[S-(trifluoromethyl)thiophen-2-yljmethyl }-1,3,5-triazin-2(1H
)-one synthesized in Reference Synthesis Example 292 in a similar manner to Reference
Synthesis Example 348.  The names of the synthesized compounds and the synthesis
yields are indicated below.

[0951]  Synthesis Example 340

4-fd-(4-Fluoropheny)-5.6-dihydropyridin-1 (2H)-yl |-6-methy|-1-{ [ 5-(trifluoromethyl)thi

ophen-2-ylimethyl}-1.3.5-triazin-2(1H)-one

Yield: 31%
[0952] Synthesis Example 341
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methyDthiophen-2-yvlmethyl}-1.3.5-triazin-2(111)-one

Yield: 93%
[0953]  Synthesis Example 342

(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-y1]-6-methyl=1-{ | 5-(trif]

uoromethythiophen-2-ylImethyl}-1.3 5-triazin-2( | H)-one

Yield: 88%
[0954]  Synthesis Example 343
(8)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin- 1 {2H)-y1|-6-methyl-1-{ [ 5-(trifl

voromethyl)thiophen-2-ylImethyl}-1.3.5-triazin-2(1H)-one

Yield: 75%
[0955]  Synthesis Example 344

4-[4-(4-Fluorophenyl)piperazin-1-yl|-6-methyl-1 = {[5-(trifluoromethyl)thiophen-2-yl jmet

hyl}-1,3.5-triazin-2(1H)-one

Yield: 94%
[0956] Synthesis Example 345

4-[4-(6-Methoxypyridin-2-y)piperazin-1-yl]-6-methyl-1-{[5-(trifluoromethythiophen-2

-yllmethyl}-1.3,5-triazin-2( 1 H)-one

Yield: 95%
[0957] Synthesis Example 346

4-[4-(5-Chloro-6-methoxypyridin-2-yD)piperazin- 1 -yl]-6-methyl-1-{ [5-(trifluoromethyl)t

hiophen-2-yllmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 90%



10

20

25

294
[0958] Synthesis Example 347

(S)-4-[5-Amino-4-(4-fluorophenyl)-5.6-dihydropyridin-1(2H)-yl]-6-methyl-1-{[5-(trifluo

romethyDthiophen-2-yl methyl}-1.3.5-triazin-2( 1 H)-one

Yield: 66%
[0959] Synthesis Example 348

(R)-4-|5-Amino-4-(4-fluorophenyl)-5.6-dihydropyridin-1(211)-y1]-6-methyl- 1 -{[5-(trifluo

romethyDthiophen-2-ylimethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 76%
[0960] Synthesis Example 349
(R)-4-[4-(3-Fluoro-4-methylphenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-vl]-6-methyl-1

~{|5-(trifluoromethyDthiophen-2-yllmethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 87%
[0961] Synthesis Example 350

(R)-4-[4-(3-Chloro-4-fluorophenyl)-5-hydrox
{[5-(trifluoromethyl)thiophen-2-yllmethyl }-1,3,5-triazin-2( 1 H)-one

Yield: 71%
[0962] Synthesis Example 351
4-[4-(3-Fluoro-4-methylphenyl)-5,6-dihydropyridin-1(2H)-yl]-6-methyl-1-{[5-

(trifluoro

methyDthiophen-2-ylimethyl}-1,3.5-triazin-2( 1 [)-one

Yield: 67%
[0963] Synthesis Example 352

4-14-(3-Chloro-4-luorophenyl)-5.6-dihydropyridin-1(2H)-yl |-6-methyl- 1 - { [ 5-(trifluorom

ethyDthiophen-2-yllmethyl }-1,3,5-triazin-2(1 H)-one
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Yield: 64%
[0964]  Synthesis Example 353

4-(6-Methoxy-5".6"-dihydro-| 2.4'-bipyridin|-1'(2'H)-y])-6-methyl- 1 -{ | 5-(trifluoromethyl)t

hiophen-2-yllmethyl}-1.3.5-triazin-2(1H)-one

Yicld: 87%
[0965]  Synthesis Example 354
4-(5-Chloro-6-methoxy-5',6"-dihydro-| 2,4'-bipyridin]-1'(2'H)-y])-6-methyl-1-{ [ 5-(tri(luor

omethy)thiophen-2-vlimethyl}-1,3 5-triazin-2(1 H)-one

Yield: 62%
[0966]  Synthesis Example 355
6-Methyl-4-[4-(4-methylthiophen-2-y1)-5.6-dihydropyridin- | (2H)-y1]-1-{[5-(trilluoromel

hyDthiophen-2-ylImethyl}-1.3.5-triazin-2(1 H)-one

Yield: 73%
[0967] Synthesis Example 356
(R)-4-(5"-Hydroxy-6-methoxy-5',6'-dihydro-| 2.4"-bipyridin]-1'(2'H)-yl)-6-methyl-1-{ [ 5-(

rilluoromethyDthiophen-2-yl methyl}-1,3.5-triazin-2(1H)-one

Yield: 37%
[0968] Synthesis Example 357

6-Methyl-4-[4-(S-methylthiophen-3-yl)piperazin-1-yl]-1-{[5-(trifluoromethyl)thiophen-2

-ylImethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 88%
[0969] Synthesis Example 358

4-4-(3-Fluoro-4-methylphenyl)piperazin- | -yl ]-6-methyl-1 - { [ 5-(trifluoromethyl ) thiophen

-2-yllmethyl}-1,3.5-triazin-2(11{)-one
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Yield: 94%
[0970]  Synthesis Example 359

4-14-(3-Chloro-4-fluorophenyl)piperazin-1-yl]-6-methyl-1-{ [5-(trifluoromethyl)thiophen-

2-yllmethyl}-1,3,5-triazin-2(1 H)-one

Yield: 89%
[0971]  Synthesis Example 360

cis-4-14[3-(4-FluorophenyleyelobutylJamino} -6-methyl-1-{[ S-(trifluoromethythiophen-

2-vlimethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 94%)
[0972] Synthesis Example 361a

(R)-4-(5-Chloro-5'-hydroxy-6-methoxy-5".6'-dihydro-[ 2.4'-bipyridin]-1'(2'H)-y1)-6-methy

(1H)-one

-1-{[5-(trifluoromethy)thiophen-2-yIJmethyl }-1.3,5-triazin-2

[0973] Synthesis Example 361b
4-[(3'R)-5-Chloro-3'-hydroxy-6-methoxy-3' 4'-dihydro-[2.4"-bipyridin]-1'(2'H)-yl]-6-meth

yl-1-{[5-(trifluoromethyDthiophen-2-yllmethyl } -1.3.5-triazin-2(1H)-one

The synthesis was performed using
(R)-5-chloro-6-methoxy-1',2",3',6'-tetrahydro-[ 2,4'-bipyridin|-3'-o0l synthesized in
Reference Synthesis Example 144 to obtain the title compound (yield: 30%) of Synthesis
Example 361a and the title compound (yield: 48%) of Synthesis Example 361h.

[0974]  Synthesis Example 362
(R)-4-| 5-Hydroxy-4-(4-methylthiophen-2-y1)-5.6-dihydropyridin-1(2H)-yl]-6-methyl-1-|

[5-(trifluoromethyl)thiophen-2-yl | methyl}-1,3,5-triazin-2(1H)-one

Yield: 99%
[0975] Synthesis Example 363



10

15

20

25

297
6-Methyl-4-[4-(p-tolyDpiperazin- 1 -yl]-1 - [ 5-(trilluoromethyl)thiophen-2-ylmethyl } < 1.3,

S-(riazin-2(1 H)-one

Yield: 89%
[0976] Synthesis Example 364

O-Methyl-4-[4-(6-methylpyridin-2-yl)piperazin-1 -yl |- 1 -} [ S-(trifluoromethyDthiophen-2-y

I|methyl}-1.3.5-triazin-2( 1 H)-one

Yield: 99%
[0977] Synthesis Example 365

4-[4-(5-Fluoro-6-methylpyridin-2-yDpiperazin- 1 -yl |-6-melthyl-1- { [ 5-(tri fluoromethy])thi

ophen-2-yllmethyl}-1.3.5-triazin-2(1H)-one

Yield: 92%

[0978] Synthesis Example 366
4-14-(6-Chloropyridin-2-yl)piperazin- 1 -yl]-6-methyl-1-{[5-(trifluoromethyl)thiophen-2-y
lmethyl}-1,3,5-triazin-2(1H)-one

Yield: 90%
[0979] Synthesis Example 367

4-14-(3.5-Difluorophenypiperazin-1 -yl |-6-methyl-1<{ [ 3-(trifluoromethythiophen-2-y1]

methyl}-1.3.5-triazin-2(1H)-one

Yield: 94%
[0980] Synthesis Example 368

6-Methyl-4-[4-(5-methylpyridin-2-y])piperazin-1-yi]-1- {[5-(trilluoromethy)thiophen-2-y

|Imethyl}-1.3.5-triazin-2( 1 H)-one

Yield: 95%
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[0981] Synthesis Example 369

(R)-4-[4-(4-TNuoro-2-methylphenyl)-5-hydroxy-3,6-dihydropyridin-1(2H)-y1]-6-methyl-1
-{[5-(trifluoromethylthiophen-2-ylimethyl }-1,3.5-triazin-2(1H)-one

Yield: 56%
[0982] Synthesis Example 370
4-12-(4-Fluorophenyl)-2 8-diazaspiro[4.5 |decan- 8-yl |-6-methyl- 1 - || S<(trifluoromethyljth

Yield: 95%

[0983]  Synthesis Example 371
(R)-4-(5'-Hydroxy
luoromethyDthiophen-2-ylmethyl}-1,3,5-triazin-2( 1 1)-one

Yield: 79%
[0984]  Synthesis Example 372

Yield: 59%

[0985}  Synthesis Example 373
4=14-[4-Fluoro-2-(hydroxymethyl)phenyl}-5.6-dihydropyridin-1(2H)-yl} -6-methyl-1-{[5-
(trifluoromethyDthiophen-2-yl[methyl}-1,3,5-triazin-2( | H)-one

Yield: 25%
[0986] Synthesis Example 374
4-{4-[4-Fluero-2-(hydroxymethyl)phenyl [piperazin- | -yl {-6-methyl-1 - { [ 5-(trifluorometh

yithiophen-2-vlmethyl}-1,3,5-triazin-2( | [T}-one
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Yield: 80%
[0987] Synthesis Example 375
(R)-4-(5-Fluoro-5'"-hydroxy-6-methyl-5",6"-dihydro-[2.4'-bipyridin]-1'(2'H)-y1)-6-methyl-

1-{[S=(trifluoromethyl)thiophen-2-yllmethyl }-1.3, 5-triazin-2(111)-one

Yield: 56%
[0988]  Synthesis Example 376

4-16.6-Dilluoro-4-(4-Nuorophenyl)-1.4-diazepan-1-yl|-6-methyl-1-{ [ 5-(triluoromethyl)t

hiophen-2-ylmethyl}=1.3 5-triazin-2(111)-one

Yield: 85%

[0989]  Synthesis Example 377

vethyl-1-{[5-(trifluoromethyl)thiophen-2

-yllmethyl}-1,3,5-triazin-2(1H)-one

Yield: 99%
[0990]  Synthesis Example 378
4-[4-(6-Methyl-4-ox0-5-{[ 5-(triTuoromethyl)thiophen-2-yl jmethyl } -4.5-dihydro-1,3,5-tri

azin-2-yl)piperazin-1-yl]benzonitrile

Yield: 69%
[0991]  Synthesis Example 379

4-[4-(4-Fluorapheny))-5-(hydroxymethy!)-5,6-dihydropyridin-1(2F)-yl |-6-methyl-1-{[5«(

trifluoromethyDthiophen-2-yllmethyl }-1.3.5-triazin-2( 1 H)-one

Yield: 60%
[0992]  Synthesis Example 380

41 8-(4-Fluorophenyl)-3.8-dinzabicyclo[3.2.1 Joctan-3-y] |-6-methyl-1 - { [ 5-(trifluoromethy
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Yield: 40%
[0993]  Synthesis Example 381
4-[4-(4-Fluorophenyl)-4,7-diazaspiro[2.5]octan-7-yl|-6-methyl-1-{[5-(trifluoromethyl)thi

ophen-2-yl]methyl}-1.3.5-triazin-2(1 H)-one

Yield: 49%
[0994]  Synthesis Example 382

4-4-( Adamantan-1-ylpiperazin-1-yl]-6-methyl-1-{| 5-(trifluoromethy)thiophen-2-yl|me

thyl}-1.3.5-triazin-2( 1 H)-one

Yield: 86%
[0995]  Synthesis Example 383

4-114-(3.4-DilluorophenyDthiazol-2-ylJamino } -6-methyl-1-{ | 5-(trilluoromethyl)thiophen

-2-yllmethyl}-1.3,5-triazin-2(1 H)-one

Yield: 25%

[0996] In Synthesis Examples 384 to 389, cach title compound was synthesized
using 1-[(5-bromothiophen-2-yl)methyl]-4-(methylthio)-1,3,5-triazin-2(11)-one
synthesized in Reference Synthesis Example 296 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[0997] Synthesis Example 384

(R)-4-] 5-Amino-4-(4-Auorophenyl)-5.6-dihydropyridin-1 (2H)-y1]|-1 <[ (5-bromothiophen-2

-yl)methyl]-1,3.5-trinzin-2(1H)-one

Yield: 58%
[0998] Synthesis Example 385

(R)-1-](5-Bromothiophen-2-ylymethyl]-4-|4-(4-[luorophenyl)-5-hydroxy-5.6-dihydropyri
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din-1(2H)-yl]-1.3,5-triazin-2( 1 H)-one

Yield: 86%
[0999]  Synthesis I'xample 386
(IR}« 1-1(5-Bromothiophen-2-ymethyl |-4-[4-( 3 -[Tuoro-4-methylphenyl)-5-hydroxy-5.6-di

hydropyridin-1(211)-yl]-1,3,5-triazin-2(1H)-one

Yield: 36%
[1000] Synthesis Example 387
(R)-1-[(5-Bromothiophen-2-yymethyl|-4-[4-(3-chloro-4-flucrophenyl)-5-hydroxy-5,6-di

hvdropyridin-1(2E)-yI]-1,3.5-triazin-2(1 H)-one

Yield: 93%
[1001] Synthesis Example 388
(R)-1-[(5-Bromothiophen-2-ylymethyl]-4-(5"-hydroxy-6-methoxy-5',6"-di

ridin]-1' (2' -1,3,5-triazin-2( | H)-one

Yield: 59%

[1002] Synthesis Example 389
(R)-1-[(5-Bromothiophen-2-yl)methyl |-4-(5-chloro-5"-hydroxy-6-methoxy-5'.6"dihydro-|
2 4-bipyridin]-1' (2'H)-y1)-1,3,5-triazin-2( 1 [}-one

Yield: 13%

[1003] In Synthesis Examples 390 to 396, each title compound was synthesized
using
1-[{5-bromothiophen-2-yl)methyl|-6-methyl-4-(methylthio}- 1,3 5-triazin-2( 1 H}-one
synthesized in Reference Synthesis Example 297 in a similar manner to Reference
Synthesis Example 348, The names ol the synthesized compounds and the synthesis

yields are indicated below.
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[1004]  Synthesis Example 390

(R)-4-[5-Amino-4-(4-Nuoropheny!)-5.6-dihydropyridin-1(211)-yl |- 1 -[(5-bromaothiophen-2

-yDmethyl|-6-methyl-1.3,5-triazin-2( | H)-one

Yield: 63%
[1005]  Synthesis Example 391

(R)-1-[(5-Bromothiophen-2-y)ymethyl]-4-[4-(4-Mluorophenyl)-5-hydroxy-5,6-dihydropyri

din-1(2H)-yl]-6-methyl-1,3,5-triazin-2(1 H)-one -

Yield: 96%
[1006] Synthesis Example 392
(R)-1-[(5-Bromothiophen-2-ylmethyl]-4-[4-(3-fluoro-4-methylphenyl)-5-hydroxy-5.6-di

hydropyridin-1(211)-yl]-6-methyl-1.3.5-triazin-2( 1 [1)-one

Yield: 95%
[1007]  Synthesis Example 393
(R)-1-[(5-Bromothiophen-2-yDmethyl]-4-[4-(3-chloro-4-fluorophenyl)-5-hydroxy-5.6-di

Yield: 99%:

[1008] Synthesis Example 394

(R)-1-[(5-Bromothiophen-2-yl)methyl|-4-(5'-hydroxy-6-methoxy-5'.6"-dihydro-[ 2,4'-bipy

ridin|-1' (2'ED-yD)-6-methyl-1.3,5-triazin-2( 1 H)-one

Yield: 22%
[1009]  Synthesis Example 395

(1)-1-[(5-Bromothiophen-2-yymethyl|-4-(5-chloro-5"-hydroxy-6-methoxy-5".6"-diliydro-[

2.4"-bipyridin|-1' (2'H)-y1)-6-methyl-1.3.5-triazin-2(1H)-one
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Yield: 13%

[1010]  Synthesis Example 396

(R)-1-[(5-Bromothiophen-2-ymethyl]-4-| 5-hydroxy-4-(5-methylthiophen-3-yl)-5.6-dihy

dropyridin-1(2H)-yl|-6-methyl-1,3,5-triazin-2( | H)-one

in a quantitative yield

[10117 In Synthesis Examples 397 to 402, each title compound was synthesized
using 1-[(5-chlorothiophen-2-yl)methyl|-4-(methylthio)-1,3,5-triazin-2(1H)-one
synthesized in Reference Synthesis Example 299 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[1012]  Synthesis Example 397
(R)-1-[(5-Chlorothiophen-2-yl)methyl]-4-[4-(4-luorophenyl)-5-hydrox y-5.6-dihydropyri

din-1(2H)-vl|-1.3,5-triazin-2(1 H)-one

Yield: 98%
[1013]  Synthesis Example 398
(R)-4-[5-Amino-4-(4-fluorophenyl)-5,6-dihydropyridin-1 (2H)-yl]-1 - (S-chlorothiophen-2

-yD)methyl]-1.3,5-triazin-2(111)-one

Yield: 73%
[1014]  Synthesis Example 399
(R)-1-[(5-Chlorothiophen-2-yl)methyl|-4-|4-(3-fluoro-4-methylphenyl)-5-hvdroxy-5.6-di

hydropyridin=1(211)-yl]-1.3,5-1riazin-2(1[1)-one

Yield: 34%
[1015]  Synthesis Example 400

(R)-4-[4-(3-Chloro-4-fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(211)-yl]-1-[(5-chlor

othiophen-2-yDmethyl]-1.3,5-triazin-2( L F1)-one
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Yield: 62%

[1016]  Synthesis Example 401

(R)-1-[(5-Chlorothiophen-2-ymethyl |-4-(5'-hydroxy-6-methox y-3'.6'-dihydro-[ 2.4"-bipy

ridin]-1' (2'11)-yD)-1.3.5-triazin-2(1 H)-one

Yield: 41%
(1017]  Synthesis Example 402
(R)-4-(5-Chloro-5'-hydroxy-6-methoxy-5".6'-dihydro-[2.4'-bipyridin]-1'(2'H)-y1)-1-[(5-chl

orothiophen-2-yl)methyl]-1,3.5-triazin-2( 1 H)-one

Yield: 22%
[1018] In Synthesis Examples403:to 410, each title compound was synthesized
using

1.-[(5-chlorothiophen-2-yl)methyl]-6-methyl-4-(methylthio)-1,3,5-triazin-2(1H)-one

synthesized in Reference Synthesis Example 300 in a similar manner to Reference

Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.
[1019] Synthesis Example 403

(R)-1-[(5-Chlorothiophen-2-yl)methyl|-4-[4-(4-fluorophenyl)-5-hydroxy-5.6-dihydropyri

din-1(2H)-yl]-6-methyl-1,3,5-triazin-2( | H)-one

in a quantitative yicld
[1020]  Synthesis Example 404
(R)-1-[(5-Chlorothiophen-2-yl)ymethyl]-4-[4-(3-{luoro-4-methylphenyl)-5-hydroxy-5.6-di

hydropyridin-1(2H)-yl]-6-methyl-1.3,5-triazin-2(1 H)-one

Yield: 85%
[1021]7  Synthcsis Example 405
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(R)-4-[4-(3-Chloro-4-fluorophenyD)-5-hydroxy-5.6-dihvdropyridin- | (2H)-y! |- 1-[(5-chlor

othiophen-2-yvDmethyl|-6-methyl-1.3.5-triazin-2( 1 I)-one

Yield: 70%
[1022]  Synthesis Example 406

(R)-1-[(5-Chlorothiophen-2-y)methyl |-4-(5-hydroxy-6-methoxy-5".6'-dihydro-[ 2.4'-bipy

ridin]-1' (2'H)-y1)-6-methyl-1.3,5-triazin-2(11{)-one

Yield: 36%
[1023] Synthesis Example 407
(R)-4-(5-Chloro-5'-hydroxy-6-methoxy-5".6'-dihvdro-[2.4"-bipyridin]-1'{2'H)-y)-1-[(5-chl

orothiophen-2-yl)methyl]-6-methyl-1.3.5-triazin-2( 1 H

Yield: 13%
[1024] Synthesis Example 408

dropyridin-1(2H)-yl]-6-methyl-1,3,5-triazin-2(1H)-one

Yield: 88%

[1025] Synthesis Example 409

R)-4- i ' i ridin-1(2H)-y1]-1-[(5-chlorothiophen-2
~-ymethyl|-6-methyl-1,3,5-triazin-2(1H)-one

Yield: 77%
(1026] Synthesis Example 410

(S)-1-1(5-Chlorothiophen-2-y)methyl]-4-|4-(4-fluorophenyl)-5-hydroxy-5.6-dihydropyri

din-1(2H)-y1]-6-methy!l-1.3.5-triazin-2( 1 H)-one

Yield: 93%
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[1027]  In Synthesis Examples 411 to 4135, cach title compound was synthesized
using 1-{[5-(tert-butyl)thiophen-2-ylJmethyl }-4-(methylthio)-1,3,5-triazin-2(1H)-onc
synthesized in Reference Synthesis Example 306 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[1028]  Synthesis Example 411

(R)-1-{[5-(tert-ButyDthiophen-2-yl lmethyl} -4-14-(3-Ouoro-4-methylphenyl)-5-hydroxy-5

b-dihydropyridin-1(21)-y1]-1.3.5-triazin-2( 1 11)-one

Yield: 88%

[1029]  Synthesis Example 412
(R)-1-{[5-(tert
L6-dihydropyridin-1(21)-yl]-1,3,5-triazin-2( 1 H)-one

-Butyl)thiophen-2-yllmethyl } -4-

Yield: 96%
[1030] Synthesis Example 413
(R)-1-{[5-(tert-Butyl)thiophen-2-ylJmethyl } -4-(5-chloro-5"-hydrox y-6-methoxy-5'.6'-dih

ydro-[2.4'-bipyridin]-1' (2'H)-y1)-1.3,5-triazin-2(111)-one

Yield: 69%
[1031]  Synthesis Example 414

(R)-1-{[5-(tert-ButyDthiophen-2-yl|methyl } -4-[4-(4-fluoro-2-methylphenyl)-5-hydroxy-5

O-dihydropyridin-1(211)-yl]-1.3.5-triazin-2(1 H)-one

Yield: 90%
[1032] Synthesis Example 415
(R)-1-{[5-(tert-ButyDthiophen-2-yl methyl } -4-(5-fluoro-5'-hydroxy-6-methyl-5'.6'-dihyd

ro-|2.4'-bipyridin]-1' (2'10)-y1)-1.3,5-triazin-2( 1 H)-one
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Yield: 91%

[1033] In Synthesis Examples 416 to 426, each title compound was synthesized
using
I-{[5-(tert-Butyl)thiophen-2-yl methyl } -6-methyl-4-(methylthio)-1,3,5-triazin-2(1 1 }-one
synthesized in Reference Synthesis Example 305 in a similar manner to Reference
Synthesis Example 348.  The names of the synthesized compounds and the synthesis
yields are indicated below.

[1034]  Synthesis Example 416

(R)-1-{[3-(tert-ButyDthiophen-2-ylmethyl } -4-[4-(3-Nluoro-4-methylpheny)-5-hydroxy-5

L6-dihydropyridin- 1 (2H)-yl1-6-methyl-1.3,5-triazin-2( 1 H)-one

Yield: 82%
[1035] Synthesis Example 417

(R)-1-4[5-(tert-ButyDthiophen-2-yl Imethy!} -4-[4-(3-chloro-4-fluorophenyl)-5-hydroxy-5

Yield: 97%

[1036] Synthesis Example 418

(R)-1-{|5-(tert-ButyDthiophe
ydro-[2.4'-bipyridin]-1"(2'11)-y1}-6-methyl-1.3.5-triazin-2( 1 H)-one

Yield: 64%
[1037] Synthesis Example 419

1-{[5-(tert-ButyDthiophen-2-yl jmethyl } -4-[4-(3-Tuoro-4-methylphenyl)piperazin-1-yl|-6

-methyl-1.3.5-triazin-2(1)-one

Yield: 84%
[1038] Synthesis Example 420

|- {[5-(tert-Butyhthiophen-2-yl Jmethyl } -4-[4-(3-chloro-4-fluorophenyl)piperazin- 1 -yl |-6-
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methyl-1.3.5-triazin-2(1H)-one

Yield: 93%
[1039]  Synthesis Example 421

1-{[5-(tert-Butyl)thiophen-2-yllmethyl } -6-methyl-4-|4-(5-methylthiophen-3-ypiperazin

-1-yl]-1.3.5-triazin-2(1H)-one

Yield: 74%
[1040]  Synthesis Example 422
4-Nuorophenyl)-5-hydroxy-5.6-dihydr

R)-1-{[5-

opyridin-1(2H)-y1]-6-methyl-1.3.5-triazin-2(1H)-one

Yield: 97%

[1041] Synthesis Example 423

.6-dihydropyridin-1(2H)-yl]-6-methyl-1.3.5-triazin-2( 1 H)-one

Yield: 81%
[1042] Synthesis Example 424
(R)-1-{[5-(tert-Butyl)thiophen-2-ylJmethyl} -4-(5'-hydroxy-6-methyl-5',6'-dihydro-[2.4'-b-

ipyridin]-1' (2'H)-yD-6-methyl-1.3.5-triazin-2( 1 H)-one

Yield: 67%
[1043]  Synthesis Example 425
(R)-1-{[5-(tert-Butlythiophen-2-yljmethyl}-4-[ 5-hydroxy-4-(5-methylthiophen-3-y1)-

5.6-dihydropyridin-1(2H)-yl]-6-methyl-1,3,5-triazin-2( 1 [1)-one

Yield: 46%
[1044]  Synthesis Example 426



10

15

20

23

309
(R)-1-{[5-(tert-Butyljthiophen-2-yl]methyl } -4-(5-fluoro-5'-hydroxy-6-methyl-5'.6'-dihyd

ro-] 2.4'-bipyridin]-1' (2'I)-yD-6-methyl-1.3.5-triazin-2( 1 1)-one

Yield: 49%

[1045] In Synthesis Examples 427 to 431, each title compound was synthesized
using
4-(methylthio)-1-|(4,5,6,7-tetrahydrobenzo[b]thiophen-2-yl)methyl]-1,3,5-triazin-2(1 H)-
one synthesized in Reference Synthesis Example 322 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[1046] Synthesis Example 427

(R)-4-[4-(3-Fluoro-4-methylphenyl)-5-hydroxy-5.6-dihydropyridin-1(211)-yl}-1-[(4,5.6.7-

tetrahydrobenzo[b]thiophen-2-yl)methyl]-1.3.5-triazin-2(1H)-one

Yield: 90%
[1047] Synthesis Example 428
(R)-4-[4-(3-Chloro-4-fluorophenyl)-S-hydroxy-5.6-dihydropyridin-1(2H)-y1]-1-[(4.5.6.7-

tetrahydrobenzo[b]thiophen-2-yl)methyl]-1.3.5-triazin-2(1 H)-one

Yield: 88%
[1048]  Synthesis Example 429a
(R)-4-(5-Chloro-5"-hydroxy-6-methoxy-5".6"-dihydro-[2.4'-bipyridin]-1'(2'H)-y1)-1-[(4.5.6

7-tetrahydrobenzo[b]thiophen-2-yl)methyl]-1.3,5-triazin-2(1H)-one

[1049]  Synthesis Example 429b

4-[(3'R)-5-Chloro-3"-hydroxy-6-methoxy-3"4'-dihydro-| 2.4 -bipyridin |- 1'(2' )=yl |- 1 <[ (4.5

6, 7-tetrahydrobenzo| bthiophen-2-yl)ymethyl]-1,3.5-triazin-2( 1 1)-one

The synthesis was performed using

(R)-5-chloro-6-methoxy-1',2",3",6'-tetrahydro-| 2,4"-bipyridin]-3'-ol synthesized in
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Reference Synthesis Example 144 to obtain the title compound (yield: 45%) of Synthesis
Example 429a and the title compound (yield: 29%) of Synthesis Example 429D,

[1050])  Synthesis Example 430
(R)-4-(5'-Ilydroxy-6-methyl-5',6'-dihydro-[2.4"-bipyridin]-1'(2'H)-y1)-1-{(4.5.6.7-tetrahyd

robenzo[b]thiophen-2-ymethyl]-1.3.5-triazin-2(1 H)-one

Yield: 91%
[1051]  Synthesis Example 431
(R)-4-(5-Fluoro-5'-hydroxy-6-methyl-5".6"-dihydro-[2 4'-bipyridin]-1'(2'H)-y)-1-[(4.5.6.7

-tetrahydrobenzo|b]thiophen-2-ymethyl]-1.3.5-triazin-2( 1 H)-one

Yield: 76%

[1052] In Synthesis Example 432 and Synthesis Example 433, each title
compound was synthesized using
6-méethyl-4-(methylthio)-1-[(4,5,6,7-tetrahydrobenzo[b]thiophen+2-yl)methyl]-1,3,5-triazi
n-2(1H)-one synthesized in Reference Synthesis Example 323 in a similar manner to
Referénce Synthesis Example 348. The namcs of the synthesized compounds and the
synthesis yields arc indicated below.

[1053] Synthesis Example 432

(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihvdropyridin- 1 (21)-y1]-6-methyl-1-[(4,5.6.7-

tetrahydrobenzo[b|thiophen-2-yDmethyl1-1,3,5-triazin-2( 1 H)-one

Yield: 80%
[1054] Synthesis Example 433

(R)-4-(5-Fluoro-5-hydroxy-6-methyl-5'.6"-dihydro-[2.4'-bipyridin |- 1'(2' T 1)-y])-6-methyl-

1-[(4.5.6.7-tetrahydrobenzo| blthiophen-2-yl)methyl]-1.3.5-triazin-2( 1 H)-one

Yield: 44%

[1055] In Synthesis Examples 434 to 438, each title compound was synthesized
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using 4-(methylthio)-1-{[5-(trilluoromethyl)furan-2-yl|methyl }-1,3,5-triazin-2(111)-one

synthesized in Reference Synthesis Example 303 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[1056] Synthesis Example 434

4-14-(3-Fluoro-4-methylphenyl)piperazin-1-yl]-1- | [S-(trifluoromethyl) furan-2-yl jmethy]

+-1.3 5-triazin-2(1H)-one

Yield: 46%
[1057]  Synthesis Example 435

4-14-{3-Chloro-4-fluorophenyl)piperazin-1-yl]-1-{ [5-(trilTuoromethyhfuran-2-yl jmethyl}

-1,3.5-triazin-2(1H)-one

Yield: 71%
[1058] Synthesis Example 436

4-[4-(5-Methylthiophen-3-yl)piperazin-1-yl]-1-{[5-(trifluoromethy])furan-2-yl jmethyl } -1

3.5-triazin-2(1H)-one

Yield: 92%
[1059]  Synthesis Example 437
ridin-2-yl (trifluoromethyl)furan-2-yl|

iperazin-1-yl]-1-{|5-

4-14-(5-Chloro-6-methox

methyl}-1.3.5-triazin-2(1H)-one

Yield: 100%
[1060] Synthesis Example 438
(R)-4-[5-Amino-4-(4-fluorophenyl)-3.6-dihydropyridin-1(211)-yl]-1-{[5-(trifluoromethyl)

furan-2-yllmethyl}-1,3,5-triazin-2(1H)-one

Yield: 69%
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[1061] In Synthesis Examples 439 to 444, each title compound was synthesized

using

6-methyl-4-(methylthio)-1-{| S-(trifluoromethyl)furan-2-yl jmethyl }-1,3,5-triazin-2( 1 H}-o0
ne synthesized in Reference Synthesis Exampile 302 in a similar manner to Reference
Synthesis Example 348, The names of the synthesized compounds and the synthesis
yields are indicated below.

[1062]  Synthesis Example 439

(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropyridin- 1 (2H)-yl]-6-methyl-1-{ [5-(trif]
u Dfuran-2- cthyi}-1,3.5-triazin-2(111)-one
Yield: 48%

[1063] Synthesis Example 440

Yield: 72%
[1064]  Synthesis Example 441

Yield: 62%

[1065]  Synthesis Example 442
4-[4-(5-Chloro-6-methoxypyridin-2-yl)piperazin-1-yl]-6-methyl-1-{[5-(trifluoromethy){
uran-2-yl]methyl}-1,3,5-triazin-2(1 H)-one

Yield: 71%
{1066]  Synthesis Example 443

4-14-(3-Fluoro-4-methylphenyl)piperazin- 1 -yl}-6-methyl- 1 - { [ 5-(trifluoromethy] (uran-2-
yljmethyl}-1,3 5-trinzin-2(1H)-one
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Yield: 96%
[1067]  Synthesis Example 444

6-Methyl-4-|4-(5-methylthiophen-3-yl)piperazin-1-yl]- 1 - { [5-(trifluoromethyl)furan-2-yl]

methyl}-1.3.5-triazin-2(1H)-one

in a quantitative yield

[1068] In Synthesis Examples 445 to 447, each title compound was synthesized
using 5-{[4-(methylthio)-2-ox0-1,3,5-triazin-1(2H)-yl|methyl } pyridin-2-yl
trifluoromethanesulfonate syrthesized in Reference Synthesis Example 311 in a similar
manner to Reference Synthesis Example 348. The names of the synthesized compounds
and the synthesis yields arc indicated below.

[1069]  Synthesis Example 445

(R)-5-({4-] 5-Amino-4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-v1]-2-ox0-1 3.5-triazin

-12H)-yl}methyD)pyridin-2-vl trifluoromethanesulfonate

Yield: 16%
[1070]  Synthesis Example 446

(R)-5-({4-[4-(3-Fluoro-4-methylphenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl |-2-0x0-

1.3.5-triazin-1(2H)-yl}methyDpyridin-2-yl trifluoromethanesulfonate

Yield: 14%
[1071]  Synthesis Example 447

(R)-5-({4-]4-(3-Chloro-4-Nuorophenyl)-S-hydroxy-5.6-dilydropyridin-1(2H)-yl]-2-0x0-1

3.5-triazin-1(2H)-y1i methyDpyridin-2-yl trifluoromethanesulfonate

Yield: 71%
[1072] In Synthesis Examples 448 to 451, each title compound was synthesized

using 5-{[6-methyl-4-(methylthio)-2-0x0-1,3,5-triazin-1{2H)-yl]jmethyl} pyridin-2-yl
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tritluoromethanesulfonate synthesized in Reference Synthesis Example 310 in a similar
manner to Reference Synthesis Example 348.  The names of the synthesized compounds
and the synthesis yields are indicated below.

[1073]  Synthesis Example 448
(R)-5-({4-[4-(3-Fluoro-4-methylphenyl)-5-hydroxy-5.6-dihydropyridin-1(2H)-yl]-6-meth

yl-2-0x0-1.3 5-triazin-1(2H)-yl}methyDpvridin-2-yl trifluoromethanesulfonate

Yield: 71%
[1074]  Synthesis Example 449
(R)-5-({4-[4-(3-Chloro-4-fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(211)-yl]-6-meth

yl-2-0x0-1.3,5-triazin-1(2HD)-y1} methyDpyridin-2-yl trifluoromethanesulfonate

Yield: 74%

[1075]  Synthesis Example 450
(R)-5-{[4-(5-Chloro-5"-hydroxy-6-methoxy-5',6'-dihydro-[2.4'-bipyridin]-1'(2'H)-y1)-6-
hyl

1(2ZH)-yl|Im ridin-2-y! trifluoromethanesul fonate

methyl-2-0x0-1,3,5-triazin-

Yield: 22%
[1076]  Synthesis Example 451
(R)-5-({4-[5-Amino-4-(4-fluorophenyl)-5.6-dihydropyridin-1 (ZH)-yl]-6-methyl-2-oxo-1,

3.5-triazin-1(2HD)-yl ymethyDpyridin-2-yl trifluoromethancsul fonate

Yield: 19%
[1077]  Synthesis Example 452

4-14-(4-Fluorophenyl)-5.6-dihydropyridin-1 (21)-yl|-6-methoxy-1 - { [ 5-(trifluoromethyl)th

iophen-2-yl lmethyl}-1,3 . 5-triazin-2(111)-one

The synthesis was performed using

6-methoxy-4-(methylthio)-1-{[S-(trifluoromethyl)thiophen-2-ylJmethyl }-1,3,5-triazin-2(1
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[1)-one synthesized in Reference Synthesis Example 331 and
4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine in a similar manner to Reference Synthesis
Example 348 (yicld: 38%).

[1078]  Synthesis Example 453
R)=b= L= Flugropheny D=S-hydroxy-S.o-diliydropyridin- T H -y -6-methv - T T [S-g
Nuoromethybthioghene-2-vEethy -3 S-riaza- 20 -one

The synthesis was performed using
6-methyl-4-(methylthio)-1-{1-[5-(trifluoromethyl)thiophen-2-yl]ethyl}-1,3,5-triazin-2(1
H)-one synthesized in Reference Synthesis Example 313 and
(R)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol synthesized in Reference Synthesis
Example 133 in a similar manner to Relerence Synthesis Example 348 (yield: 64%).

[1079]  Synthesis Example 454
(R)=4-[4-(4-Fluorophenyh)-5-hydroxy-5.6-dihydropyridin-1(2H)-yl]-6-methyl-1- {[5-(perf

luoroethyithiophen-2-yllmethyl}-1.3.5-triazin-2(1 H)-one

The synthesis was performed using
6-methyl-4-(methylthio)-1-{[5-(perlluoroethyl)thiophen-2-yl|methyl}-1,3,5-triazin-2(1H)
-one synthesized in Reference Synthesis Example 320 and
(R)-4-(4-Nluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol synthesized in Refcrence Synthesis
Example 133 in a similar manner to Synthesis Example 348 (yicld: 73%).

[1080]  Synthesis Example 455
(R)-{1-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)-5-hydroxy-5.6-dihydropyridin-1(21 D-vl]-
6-0x0-1.6-dihydro-1,3.5-triazin-2-yl}methyl acctate

The synthesis was performed using
[1-(4-chlorobenzyl)-4-(mcthylthio)-6-0xo0-1,6-dihydro-1,3,5-triazin-2-yl]methyl acetate
synthesized in Reference Synthesis Example 328 and
(R)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol synthesized in Refcrence Synthesis

Example 133 in a similay manner to Reference Synthesis I'xample 348 (yield: 17%).
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[1081]  Synthesis Example 456
{4-[4-(4-Fluorophenyl)-5.6-dihydropyridin-1(2H)-yl]-6-0x0-1-{[ 5-(trifluoromethyl)thiop

hen-2-yl methyl}-1,6-dihydro-1.3.5-1riazin-2-yl} methyl acetate

The synthesis was performed using
[4-(methylthio)-6-0x0-1-{| 5-(trifluoromethyl)thiophen-2-ylJmethyl}-1,6-dihydro-1,3,5-tr
iazin-2-yl|methyl acetate synthesized in Reference Synthesis Example 330 and
4-(4-fluorophenyl)-1,2,3,6-1etrahydropyridin in a similar manner to Reference Synthesis
Example 348 (yicld: 59%).

[1082]  Synthesis Example 457
(R)-{4-[4-(4-Fluorophenyl)-5-hydroxy-5.6-dihydropvridin- 1 (2H)-vy1]-6-ox0-1-{[5-(trifluo

romethythiophen-2-ylJmethyl }-1.6-dihvdro-1.3.5-triazin-2-yl}methyvl acetate

The synthesis was performed using
[4-(methylthio)-6-0x0-1-{[5-(trifluoromethyl)thiophen-2-ylJmethyl}-1,6-dihydro-1,3,5-tr
iazin-2-yl]methyl acetate synthesized in Reference Synthesis Example 330 and
(R)-4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin-3-ol synthesized in Reference Synthesis
Example 133 in a similar manner to Reference Synthesis Example 348 (yield: 46%).

[1083] Synthesis Example 458a
1}-1,6-dihydro-1,3.5-triazin-2-yl)methyl acetate

Synthesis Example 458b
4-[4-(4-Fluorophenyl)piperazin-1-yl]-6-(hy droxymethyl)-1-{[S-(trifluoromethyDthiophen

-2-ylJmethyl}-1,3,5-triazin-2(1H)-one

The synthesis was performed using
[4-(methylthio)-6-ox0-1-{[5-(trifluoromethyl)thiophen-2-ylJmethy!}-1,6-dihydro-1,3,5-tr
iazin-2-yl]methyl acetate synthesized in Reference Synthesis Example 330 and

[-(4-fluorophenyl)piperazine in a similar manner to Reference Synthesis Example 348 to



10

15

20

37

obtain the title compound (yield: 15%) ot Synthesis Example 458a and the title
compound (yield: 65%) of Synthesis Example 458b.

[1084]  Synthesis Example 459
0-1=thivl-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2L)-y1]-1- { [ 5-(triTueroniethyDthiop

hen-2-yllmethyl} -1 3. 5-riazin-2( 11 D-one

The synthesis was performed using
6-ethyl-4-(methylthio)-1-{[5-(trifluoromethyl)thiophen-2-yljmethyl}-1,3,5-triazin-2(1H)-
one synthesized in Reference Synthesis Example 293 and
4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin in a similar manner to Reference Synthesis
Example 348 (yield: 84%).

[1085]  Synthesis Example 460
4-[4-(4-Fluoropheny )-S.0-dibydeopyridin- 1 21D)-yH=0-propyl- 1= S-(ri Buoromethy thio

phen-2-yllmethyl}-1,3.5-triazin-2( 1 H)-one

The synthesis was performed using
4-(methylthio)-6-propyl-1-{[5-(trifluoromethyl)thiophen-2-ylmethyl}-1,3,5-triazin-2(1 H
)-one synthesized in Reference Synthesis Example 294 and
4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine in a similar manncer to Reference Synthesis
Example 348 (yield: 84%).

[1086]  Synthcsis Example 461
1-(Adamantan- | -ylmethvl)-4-[4-(4-fluorophenyDpiperazin-1-vl|-6-methyl-1.3.5-triazin-2

(1F-one

The synthesis was performed using
I-(adamantan-1-ylmethyl)-6-methyl-4-(methylthio)-1,3,5-triazin-2(1H)-one synthesized
in Reference Synthesis Example 325 and 1-(4-fluorophenyl)piperazine in a similar
manner (o Reference Synthesis Example 348 (yield: 95%).

[1087]  Synthesis Example 462
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o-[cDomcthylminosncthel] D L ECH Hoorophenyhpiperazin- -y ] -3 13- qoiflooromethy 1)

thiophen-2-ylJmuthiyl}-1.3.5-triazin-2(1H)-onc

To a dichloromethane solution (1.5 mL) of
4-14-(4-fluorophenyl)piperazin-1-yl]-6-(hydroxymethyl)-1-{[S-(trifluoromethyl)thiophen
-2-yl]methyl}-1,3,5-triazin-2(1H)-one (10.0 mg, 21.3 umol) synthesized in Synthesis
Example 458b, triethylamine (6.0 nL, 42.6 pmol) and methanesulfonyl chloride (2.4 pl.,
32.0 pmol) were added and the resultant mixture was stirred at room temperature for 1
hour and 30 minutes. The volume of the reaction solution was divided in half. To one
of the divided reaction solution, dimethylamine (20 pL) and 1,4-dioxane (4.0 mL) were
added and the resultant mixture was stirred at 90°C for 20 minutes.  After the
completion of the reaction, the reaction solution was concentrated under reduced pressure
and the resultant residue was purified by silica gel column chromatography (ethyl
acetate) to obtain the title compound (1.05 mg, yield: 20%).

[1088] Synthesis Example 463
A-[-@&- 1 luorephenypiperazin- -yl |- 6-gnorpholinomethy - 1= S-(riluoromethy DHihiop

hen-2-yHmethyl}-1,3,5-triazin-2(1 D-one

The synthesis was performed using morpholine (20 p L) in a similar manner to
Synthesis Example 462 (o obtain the title compound (0.960 mg, yield: 17%).
[1089] Synthesis Example 464

1-(4-Chlorobenzy!)-4-|-(4-Muorapheny - 3-oxopiperidin- Lyl =13 S-wiazin-2¢ 0 one

A toluene solution (10 mL) of
1-(4-chlorobenzyl)-4-|4-(4-fluorophenyl)-3,4-dihydroxypiperidin-1-yi]-1,3,5-triazin-2(]
H)-one (202 mg, 0.468 mmol) synthesized in Synthesis Example 91 and
p-toluenesulfonic acid monohydrate (341 mg, 1.99 mmol) was stirred under reflux by
heating for 4 hours. After the completion of the reaction, the reaction solution was

concentrated under reduced pressure and to the resultant residue, saturated sodium
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bicarbonate aqueous solution was added, and extraction with ethyl acetate was performed
The organic layer was concentrated under reduced pressure and the resultant residue
was purified by reverse-phase column chromatography (water/acetonitrile) to obtain the
title compound (15.0 mg, yield: 8%,).
[1090]  Synthesis Example 465
[-{4-Chlorobenzyli-4-{[3-(4-fluorophenyl)-2.3-dihydroxycyclopentylJamina -1, 3,3-triavi

n-2(1M-one

To an acetone(2.0 mL)-water(0.20 mL) solution of
1-(4-chlorobenzyl)-4-{[3-(4-fluoropheny!)cyclopent-2-en-1-ylJamino }-1,3,5-triazin-2(1
)-one (100 mg, 0.252 mmol) synthesized in Synthesis Example 121, immobilized osmium
tetraoxide (32.0 mg, 0.0126 mmol, osmium conient: 9.4%) was added and the resultant
mixture was stirred at room temperature for 3 hours. Then, to the reaction solution,
4-methylmorpholine N-oxide (44.3 mg, 0.378 mmol) was added and the resultant mixture
was stirred further for 3 days. After the completion of the reaction, to the reaction
solution, saturated sodium thiosulfate aqueous solution was added and extraclion with
cthyl acetate from the reaction solution was performed . The organic layer was
concenirated under reduced pressure and the resultant residue was purilied by silica gel
column chromatography (chloroform-ethyl acetate) to obtain the title compound (15.8 mg,
yield: 12%).

[1091] Synthesis Example 466a
1-(4-ChlorobenzyD-4-|3-fluoro-4-(4-fluorophenyl)-5,6-dihydropyridin- 1 (2H)-vl]- 1.3 ,5-tr
iazin-2(1H)-one

Synthesis Example 466b
F-CE-Chlorobenzy Ty s 3 3-dilTuoro =GR Naorepheny Dpipevidin- -yl T3S triazin- 21T

-one

The synthesis was performed using

1-(4-chlorobenzyl)-4-]4-(4-fluorophenyl)-3-oxopiperidin-1-yl]-1,3,5-triazin-2(1H)-one
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synthesized in Synthesis Example 464 in a similar manner to Reference Synthesis
Example 75 to obtain the title compound (2.40 mg, yield: 6%) of Synthesis IExample
466a and the title compound (9.00 mg, yield: 6%) ol Synthesis Example 466b.
[1092]  Synthesis Example 467
-(<=-Chlaro-3-livdraoxy bots -4 - [H-C-TuorophenyDpiperazzn: Ty =3 -tz H D -

onc

To a dichloromethane solution (1.0 mL) of
1-(4-chloro-3-methoxybenzyl)-4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(1H)-o
ne (10.0 mg, 0.0232 mmol) synthesized in Synthesis Example 141, 1M boron tribromide
(1.00 mL, 1.00 mmol) was added at -78°C and while elevating gradually the temperature
of the resultant mixture to room temperature, the mixture was stirred for 3 hours.  After
the completion of the reaction, to the reaction solution, water was added and extraction
with ethyl acetate from the reaction solution was performed. The organic layer was
dried and was concentrated under reduced pressure and the resultant solid was washed
with ethyl acetate to obtain the title compound (6.00 mg, yield: 62%).

[1093]  Synthesis Example 468

1L35-hazin-2 (1 H)-one

To an N,N-dimethylformamide solution of
4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl|-1-(4-hydroxybenzyl)-1,3,5-triazin-2(
1H)-one (10.0 mg, 0.0260 mmol) synthesized in Synthesis Example 483a, cesium
carbonate (10.3 mg, 0.0320 mmol) and 2,2,2-trifluoroethyl trifluoromethanesulfonate
(4.57 pl., 0.0320 mmol) were added and the resultant mixture was stirred at 70°C for 2
and a half hours.  After the completion of the reaction, the reaction solution was
concentrated under reduced pressure and the resultant residuc was purilied by silica gel
column chromaltography (chloroform/ethyl acetate=1/1) to obtain the title compound

(2.43 mg, yield: 14%).



10

20

25

321

[1094]  Synthesis Example 469
delb-pA-Uuorophicny Dpiperzn- s - 1= fmethy - 3-conlTooromethy Dthiophen- 2-yHmel

hyl}-1.3.5-triazin-2( 1 H)-onc

A 1,4-dioxane (2.0 mL)-water (0.25 mL) solution of
1-{[4-bromo-5-(trilluoromethyl)thiophen-2-yl |methyl } -4-[4-(4-fluorophenyl)piperazin-1-
yll-1,3,5-triazin-2(1H)-one (50.9 mg, 0.0982 mmol) synthesized in Synthesis Example
154, tetrakis(triphenylphosphine) palladium (0) (11.6 mg, 0.0100 mmol), trimethyl borate
(41 pL, 0.295 mmol), and sodium carbonate (20.8 mg, 0.196 mmol) was stirred in
nitrogen atmosphere at 100°C for 3 hours.  After the completion of the reaction, to the
reaction solution, water was added and a deposited solid was smeared on silica gel. The
resultant mixture was eluted with ethyl acetate and the resultant cluate was concentrated
under reduced pressure. The resultant solid was purified by silica gel column
chromatography to obtain the title compound (5.82 mg, yield: 13%).

[1095] Synthesis Example 470
4-14-(4-Fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1 -{[4-mcthyl-5-(tri fluoromethyl)thi

ophen-2-yllmethyl}-1,3,5-triazin-2( 1 H)-one

The synthesis was performed using
1-{[4-bromo-5-(trifluoromethyl)thiophen-2-ylJmethyl}-4-[4-(4-fluorophenyl)-5,6-dihydr
opyridin-1(2H)-yl]-1,3,5-triazin-2(1H)-one (74.8 mg, 0.150 mmol) synthesized in
Synthesis Example 165 in a similar manner to Synthesis Example 469 to obtain the title
compound (1.50 mg, yield: 2%).

[1096] Synthesis Example 471
F-t:F Chlorabenyzyh-1-1 | 3-cl-Muorophenyl - 2-hydros yey clopent-3-on- Lyl famino ) -1.3,5-1

riazin-2(1H)-one

A toluene solution (200 pl.) of
1-(4-chlorobenzyl)-4-{|3-(4-Tuorophenyl)-2,3-dihydroxycyclopentyl Jamino }-1,3,5-(riazi
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n-2(1H)-one (14.0 mg, 0.0325 mmol) synthesized in Synthesis Example 465 and

p-toluenesulfonic acid monohydrate (6.18 mg, 0.0325 mmol) was stirred at 100°C [or 8
hours.  After the completion of the reaction, to the reaction solution, tricthylamine was
added and the reaction solution was concentrated under reduced pressure, followed by
purilying the resultant residue by silica gel column chromatography (chloroform/ethyl
acctate=1/2) to obtain the title compound (7.00 mg, yicld: 52%).

[1097] Synthesis Example 472

S-Uriazin-2(1LD-one

To an acetonitrile (1.0 mL)-water (1.0 mL) solution of
4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1-(4-hydroxybenzyl)-1,3,5-triazin-2(
111)-one (15.0 mg, 0.0396 mmol) synthesized in Synthesis Example 483a, potassium
hydroxide (44.5 mg, 0.793 mmol) was added and while stirring the resultant reaction
solution at -78°C, 1o the reaction solution, diethyl (bromodifluoromethyl)phosphonate
(14.1 pL, 0.0794 mmol) was added, followed by stirring the resultant reaction solution at
room temperature for 2 and a half hours.  After the completion of the reaction,
extraction with diethyl ether from the reaction solution was performed. The organic
layer was dried over anhydrous sodium sulfate and was concentrated under reduced
pressure. The resultant residue was purified by silica gel column chromatography to
obtain the title compound (2.10 mg, yield: 11%).

[1098]  Synthesis Example 473
A-( -G -Flooropheny Dy =56 -diydropyridin: L=yl -2-ono- L33 riazin- T -y

cthyDphenyl tilluoromethanesul[enate

To a dichloromethane solution of
4-[4-(4-{luorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1-(4-hydroxybenzyl)-1,3,5-triazin-2(
1H)-one (50.0 mg, 0.132 mmol) synthesized in Synthesis Example 483a,

N,N-diisopropylcthylamine (27.0 pL, 0.158 mmol) was added and while stirring the
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resultant mixture at 0°C, to the mixture, trifluoromethanesullonic acid anhydride (23.8
pl., 0.145 mmol) was added, (ollowed by stirring the resultant mixture at room
temperature for 1 day.  After the completion of the reaction, the reaction solution was
concentrated under reduced pressure and the resultant residue was purified by silica gel
column chromatography (chloroform/ethyl acetate=2/1) to obtain the title compound
(2.47 mg, yield: 4%).

[1099]  Synthesis Example 474
4-[5-Fluoro-4-(4-fluorophenyl)-5.6-dihydropyridin-1(2H)-yl]-1-{[5-(tri fluoromethyl)thio

phen-2-vlmethyl}-1,3.5-triazin-2(1H)-one

The synthesis was performed using
4-[4-(4-tluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-1-{[ 5-(trifluoromethyl)thi
ophen-2-yl|methyl}-1,3,5-triazin-2(1H)-one (44.0 mg, 0.973 mmol) synthesized in
Synthesis Example 190 in a similar manner to Synthesis Example 107 to obtain the title
compound (28.0 mg, yield: 63%).

[1100]  Synthesis Example 475
d-[4-(4-I luoropheny )-3-methoxy-3.6-dihydropyridin- 1=y ]-1- [ 5-Criuoramethy i

iophen-2-yllmethyl}-1,3,5-triazin-2(111)-one

To an N,N-dimethylformamide (2.0 mL)-dichloromethane (2.0 ml.) solution of
4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-1- {[5-(trifluoromethyl)thi
ophen-2-yllmethyl}-1,3,5-triazin-2(1H)-one (50.0 mg, 0.111 mmol) synthesized in
Synthesis Example 190, triethylamine (23.2 pL, 0.167 mmol) and methyl iodide (20.6 pl.,
0.332 mmol) were added at room temperature and the resultant mixturc was stirred at
room temperature {or 1 day. Nex, to the reaction solution, potassium carbonate (50.0
mg, 0.362 mmol) and methyl iodide (40.0 pL, 0.643 mmol) were added and the resultant
mixture was stirred at 50°C for | hour. Then, to the reaction solution, sodium hydride
(12.0 mg, 0.500 mmol) and methyl iodide (40.0 uM, 0.643 mmol) were added and the

resultant mixturc was stirred at room temperature for 1 day.  After the completion of the
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reaction, to the reaction solution, water was added and extraction with chloroform from
the reaction solution was performed. The organic layer was dried over anhydrous
magnesium sulfate and was concentrated under reduced pressure and the resultant residue
was purified by silica gel column chromatography to obtain the title compound (7.80 mg,
yield: 15%).
[1101]  Synthesis Example 476

4-(4-Fluorophenyl)-1-(4-0x0-5-1|5-(trillucromethyl)thiophen-2-yl]methyl } -4.5-dihydro-

1.3.5-triazin-2-v1)-1,2.3.6-tetrahydropyridin-3-y] acetate

To
4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-1-{[5-(trifluoromethyl)thi
ophen-2-yl|methyl}-1,3,5-triazin-2( 1 H)-one (20.0 mg, 0.0442 mmol) synthesized in
Synthesis Example 190, at room temperature, acetic anhydride (2.0 mL) and sodium
acetate (9.00 mg, 0.110 mmol) were added at room temperature and the resultant mixture
was stirred at 100°C for 40 minutes.  After the completion of the reaction, the reaction
solution was concentrated and to the resultant residue, water was added, followed by
filtering a deposited colorless solid and by drying the solid to obtain the title compound
(20.6 mg, yield: 94%).

[1102]  Synthesis Example 477
4-[4-(4-fluorophenyl)-5-0x0-5,6-dihydropyridin-1{2H)-yl]-1-{[5-(trifluoromethyl)thiophe

n-2-yllmethyl}-1.3.5-triazin-2( 1 H)-one

To
4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-1-{[5-(trifluoromethyl )thi
ophen-2-yl|methyl}-1,3,5-triazin-2(1H)-one (20.0 mg, 0.0442 mmol) synthesized in
Synthesis Example 190, dichloromethane (1.0 miL), sodium bicarbonate (11.1 mg, 0.132
mmol), and Dess-Martin periodinane (28.1 mg, 0.0663 mmol; manufactured by Tokyo
Chemieal Industry Co., Ltd.) were added and the resultant mixture was stirred at room

temperature for 1 day, Then, to the reaction solution, dichloromethane (4.0 mL) and
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Dess-Martin periodinane (30.0 mg, 0.0707 mmol) were added and the resultant mixture
was stirred at room temperature for 2 hours.  After the completion of the reaction, the
reaction solution was purified by silica gel column chromatography (ethyl acetate) to
obtain the title compound (19.4 mg, yield: 98%).

[1103]  Synthesis Example 478
4-td-1luoropheny))- L-g4-ox0-3- [ 3-(trifluoromcethy Dthiophen- 2-yHmethy L -4 Sedihyd ro-

1.3.5-triazin-2-yl)-1,2.3 6-tetrahydropyridin-3-yl lormate

To a crude product synthesized using
4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin- 1 (2H)-yl]-1-{[5-(trifluoromethyl)thi
ophen-2-yl]methyl}-1,3,5-triazin-2(1H)-one (50.0 mg, 0.111 mmol) synthesized in
Synthesis Example 190 in a similar manner to Reference Synthesis Example 68,
N,N-dimethylformamide (1.0 mL) and copper cyanide (49.3 mg, 0.550 mmol) were
added and the resultant mixture was stirred at 100°C for 1 day. After the completion of
the reaction, to the reaction solution, saturated sodium chloride aqueous solution was
added and extraction with ethyl acetate from the reaction solution was performed. The
organic layer was dried over anhydrous sodium sulfate and was concentrated under
reduced pressure and the resultant residue was purified by silica gel column
chromatography (hexane/ethyl acetate=1/1—0/1) to obtain the title compound (0.8 mg,
yield: 2%).

[1104]  Synthesis Example 479
1-1053-Cyelopropylthiophen-2-yhmaethy -4 [--C-Huoropheny -5 6-diby dropy ndin- 1 21)

-yl-1 3, 5-triazin-2¢ 1T )-one

The synthesis was performed using
1-[(5-bromothiophen-2-yl)methyl]-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl]-1,
3,5-triazin-2(1H)-one (120 mg, 0.268 mmol) synthesized in Synthesis Example 175 in a
similar manner to Synthesis Example 469 to obtain the title compound (2.92 mg, yield:

3%).
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[1105]  Synthesis Example 480a

4-[3,5-Difluoro-4-(4-fluorophenyl)-5.6-dihydropyridin- 1 (2H)-y1|-1-{| 5-(trifluoromethyt

hiophen-2-yllmethyl}-1.3.5-triazin-2{ 1 H)-one

Synthesis Example 480b

4-15.5-Difluoro-4-(d-Nuorophenyl)-5.6-dihydropyridin-1{2H)-y1|-1-{| 5-(tri fluoromethyl)t

hiophen-2-ylImethyl}-1.3.5-triazin-2(11)-one

To
4-[4-(4-fluorophenyl)-5-oxo-5,6-dihydropyridin- 1 (2H)-yl]-1-{[5-(trifluoromethyl)thiophe
n-2-yljmethyl}-1,3,5-triazin-2(1H)-one (60.0 mg, 0.133 mmol) synthesized in Synthesis
Example 477, bis(2-methoxyethyl)aminosulfur trifluoride (1.5 mL) was added and the
resultant mixture was stirred at 80°C for 1 hour.  After the completion of the reaction,
the reaction solution was ice-cooled and was added to sodium carbonate aqueous solution
dropwise and extraction with chloroform from the reaction solution was performed twice.
The organic layer was dried over anhydrous sodium sulfate and was concentrated under
reduced pressure and the resultant residue was purified by silica gel column
chromatography. The resultant mixture was purified by preparative reverse-phase high
performance liquid chromatography (gradient: acctonitrile/water (0.1% formic
acid)=40/60—60/40—100/0, column: Waters X Bridge C18 5 um ® 19x100 mm) to
obtain the title compound (6.80 mg, yield: 11%) of Synthesis Example 480a and the title
compound (7.30 mg, yield: 12%) of Synthesis Example 480b.

[1106] Synthesis Example 481
4-[5-(Dimethylamino)-4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl|-1-{[S-(trifluoro

To
4-[5-amino-4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl|-1-{ [ 5-(trifluoromethyl)thio
phen-2-yllmethyl}-1,3,5-triazin-2(1H)-one (10.0 mg, 0.0222 mmol) synthesized in

Synthesis Example 321, a formalin aqueous solution (37%) (0.80 mL) and formic acid
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(1.2 mL) were added and the resultant mixture was stirred at 90°C for 1 hour.  After the
completion ol the reaction, to the reaction solution, saturated potassium carbonate
aqueous solution was added and cxtraction with cthyl acctate from the reaction solution
was perlormed. The organic layer was dried over anhydrous magnesium sulfate and
was concentrated under reduced pressure and the resultant residue was washed with
hexanc to obtain the title compound (7.44 mg, yicld: 70%).

[1107]  Synthesis Example 482

cthy)thiophen-2-yllmethyl}-1.3.5-triazin-2( 11 D-one

The synthesis was performed using
(R)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1(2H)-yl]-6-methyl-1-{[ 5-(triflu
oromethyl)thiophen-2-yl|mcthyl}-1,3,5-triazin-2(111)-one (44.0 mg, 0.0943 mmol)
synthesized in Synthesis Example 342 in a similar manner to Reference Synthesis
Ixample 75 to obtain a mixture of optical isomers of the title compound (22.4 mg, yield:
43%).

[1108] Synthesis Example 483a
4-[4-(4-Fluorophenyl)-5.6-dibydropyridin-1{2H)-v1]-1-(4-hvdroxybenzvl)-1,3,5-tnazin-2

Synthesis Examplc 483b
4-[4-(4-I'luorophenyl)-5.6-dihydropyridin-1C20)-v1]-1- C-] E-hvdroxybenzyoxy benzy |

Y-1.3.5-triazin-2(1H)-one

To a dichloromethane solution (8.0 ml.) of
4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1(2H)-yl |- 1 -(4-methoxybenzyl)-1,3,5-triazin-2(
1H)-one (200 mg, 0.510 mmol) synthesized in Reference Synthesis Example 352, boron
tribromide (1.53 ml,, 1.53 mmol) was added at 0°C and the resultant mixture was stirred
at room temperature for 1 day.  After the completion of the reaction, to the reaction

solution, water was added and extraction with chloroform from the reaction solution was
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performed.  The organic layer was concentrated under reduced pressure and the resultant
residue was purified by silica gel column chromatography (chloroform/cthyl acctate —
mcthanol/cthyl acetate) to obtain the title compound (35.0 mg, yicld: 18%) ol Synthesis
Example 483a and the title compound (7.15 mg, yield: 3%) of Synthesis Example 483b.
[1109]  Synthesis Example 484
d-[4-(4-FluorophenyDpyridin-1(21D)-yl]-1-{[5-(tritluoromethyDthiophen-2-ylmethyl ) - 1,

35-tmazin-20HH-one

To an N,N-dimethylformamide solution (1.0 mL) of
4-[5-chloro-4-(4-tfluorophenyl)-5,6-dihydropyridin-1{2H)-yl]-1-{[5-(trifluoromethyl)thio
phen-2-ylJmethyl}-1,3,5-triazin-2(111)-one (10.0 mg, 0.0212 mmol) synthesized in
Refercnce Synthesis Example 353, triethylamine (10.0 pL, 0.0717 mmol) and potassium
cyanide (10.0 mg, 0.154 mmol) were added and the resultant mixture was stirred at room
temperature for 2.5 hours and at 80°C for 40 minutes.  After the completion of the
reaction, to the reaction solution, saturated sodium bicarbonate aqueous solution was
added and extraction with ethyl] acetate from the reaction solution was performed. The
organic layer was dried over anhydrous sodium sulfate and was concentrated under
reduced pressure and the resultant residue was purified by silica gel column
chromatography (hexane/ethyl acctate=1/1-->0/1) to obtain the title compound (0.7 mg,
yield: 8%).

[1110]  Synthesis Example 485
d-[4-(4-FluarophenyD)-3.3-bis(hy trox ymeths Dpipeeidin-1-y T {-6-muethy I-1- ([ S-(ril Juoram
ethyDthiophen-2-ylimethyl}-1.3.5-triazin-2(111)-one

To a 1,4-dioxane solution (500 pl.) of
4-| 11-(4-NNuorophenyl)-2,4-dioxa-8-azaspiro[ 5.5 undecan-8-yl}-6-methyl-1-{| S-(trifluoro
methyl)thiophen-2-ylfmethyl}-1,3,5-triazin-2(111)-one (5.00 mg, 9.53 pmol) synthesized
in Reference Synthesis Example 363, 12 M hydrochloric acid (500 pl.) was added and
the resultant mixture was stirred at 110°C for 2 hours.  To the resultant reaction solution,

12 M hydrochloric acid (500 pil.) was added and the resultant mixture was stirred at
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110°C for 2.5 hours.  After the completion of the reaction, to the reaction solution,
saturated sodium carbonate aqueous solution was added and extraction with chloroform
[rom the reaction solution was performed. The organic layer was dried over anhydrous
sodium sulfate and was concentrated under reduced pressure and the resultant residue
was purified by silica gel column chromatography (ethyl acetate/methanol=1/0—20/1) to
obtain the title compound (1.59 mg, yield: 33%).

[I111]  Synthesis Example 486

4-[11-(4-Fluorophenyl)-2 4-dioxa-8-azaspiro] 5.5 Jundeca-1 0-en-8-yl |-6-methyvl-1-{ [5-(iri [

luoromethylthiophen-2-vllmethyl - 1,3, 3-triazin-2(1 [1)-one

The synthesis was performed using a product obtained by synthesizing using
6-methyl-4-(methylthio)-1-{[5-(trifluoromethyl)thiophen-2-yl|methyl }-1,3,5-triazin-2(1H
)-onc synthesized in Reference Synthesis Example 292 and
4-(4-fluorophenyl)-3,3-bis[(methoxymethoxy)methyl]-1,2,3,6-tetrahydropyridine
synthesized in Reference Synthesis Example 359 in a similar manner to Reference
Synthesis Example 348, in a similar manner to Synthesis Example 485 (yield: 37%).

[1112]  Synthesis Example 487
4- 14 2-(Adamantan- 1-yl)-2-oxocthyl piperazin- L=y -0-methyl- - 3-(efTuoromethy D

iophen-2-ylmethyl}- 1.3, 5-triavzin-2( L H)-one

To an acetonitrile solution (4.0 mL) of
6-methyl-4-(piperazin-1-yl)-1-{[5-(trifluoromethyl)thiophen-2-ylJmethyl}-1,3,5-triazin-2
(1H)-onc (28.7 mg, 80.0 pmol) synthesized in Reference Synthesis Example 351,
1-(adamantan-1-yl)-2-bromocthanone (23.1 mg, 90.0 pmol), potassium carbonate (13.8
mg, 100 pmol), and sodium iodide (15.0 mg, 100 pmol) were added and the resultant
mixture was stirred at room temperature for | day. After the completion of the reaction,
to the reaction solution, saturated sodium bicarbonate aqueous solution was added and
extraction with ethyl acetate from the reaction solution was performed. The organic

Jayer was concentrated under reduced pressurc and the resultant residue was purified by
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silica gel column chromatography (chloroform/methanol=10/0—9/1) to obtain the title
compound (20.8 mg, yicld: 49%).
[1113]  Synthesis Example 488

4-14-({3-[1-(4-Fluorophenyleyclopropyl]-1.2.4-oxadiazol-5-yl ymethyl)piperazin-1-yl]-6

-methyl-1-{[5-(trilluoromethyl)thiophen-2-yllmethyl }- 1.3, 5-triazin-2(1 H)-one

The synthesis was performed using
5-(chloromethyl)-3-[1-(4-fluorophenyl)cyclopropyl]-1,2,4-oxadiazole (22.7 mg, 90.0
pmol) in a similar manner to Synthesis Example 487 to obtain the title compound (27.2
mg, yield: 59%).

[1114]  Synthesis Example 489

4-[4-(4-Bromo-1H-pyrazol-1-yl)piperidin-1-yl]-6-methyl-1-{[ 5-(trifluoromethyljthiophe

n-2-yllmethyl}-1.3.5-triazin-2(1H)-one

To an N,N-dimethylformamide solution (1.0 mL) of
1-(6-methyl-4-0x0-5-{[5-(trifluoromethyl)thiophen-2-yl|methyl }-4,5-dihydro-1,3,5-triazi
n-2-yl)piperidin-4-y] methanesulfonate (45.2 mg, 0.100 mmol) synthesized in Reference
Synthesis Example 349, 4-bromo-1H-pyrazole (29.4 mg, 0.200 mmol) and potassium
carbonate (27.6 mg, 0.200 mmol) were added and the resultant mixture was stirred at
100°C for 1 hour, After the completion of the reaction, to the reaction solution, watcr
was added and extraction with ethyl acetate from the reaction solution was performed.
The organic layer was dried over anhydrous sodium sulfate and was concentrated under
reduced pressure and the resultant residue was purified by silica gel column
chromatography (ethyl acetatc) to obtain the title compound (24.4 mg, yield: 48%).

[1115]  Synthesis Cxample 490

6-methyl-4-{4-[4-(Trifluoromethyl)-11-pyrazol- 1 -vl]piperidin-1-yl} -1 -{[5-(trifluorometh

yDthiophen-2-yllmethyl}-1.3.5-triazin-2( 1 L1)-one

The synthesis was performed using 4-trifluoromethyl-1H-pyrazole (27.2 mg, 0.200
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mmol) in a similar manner to Synthesis Example 489 to obtain the title compound (23.9
mg, yield: 49%).

[1116]  In Synthesis Examples 491 to 493, each title compound was synthesized
using
6-methyl-4-(methylthio)-1-{|2-(trifluoromethyl)thiazol-5-yllmethyl}-1,3,5-triazin-2(1H)-
one synthesized in Reference Synthesis Example 374 in a similar manner to Reference
Synthesis Example 348. The names of the synthesized compounds and the synthesis
yields are indicated below.

[T117]  Synthesis Example 491
(R)-4-(5"-Hydroxy-6-methyl-5'.6'-dihydro-{2,4'-bipyridin]-'(2'H)-y1)-6-methyl-1- { [2-(trif

luoromethylthiazol-5-yllmethyl }-1.3.5-triazin-2(1H)-one

Yield: 69%
[1118]  Synthesis Example 492

(R)-4-(5-T'luoro-5"-hydroxy-6-methyl-5'.6"-dihydro-[ 2.4'-bipyridin]-1'(2'l)-y1)-6-methyl-

1-{[2-(trilluoromethyDthiazol-5-yl]methyl}-1.3.5-triazin-2( 1 H)-one

Yield: 78%
[1119]  Synthesis Example 493
(Ro-4-L3-1ydroxy=--(S-maethylthiophen-3-yl)-3,0-dihydvopyridin- 1 H -y -6-methyl- -1

[2-(trifluoromethyDthiazol-5-ylmethyl }-1.3,5-triazin-2( 1 H)-one

Yield: 59%
[1120]  Synthesis Example 494
4-[4-(4-Fluorophenyl)-5,6-dihydropyridin-1{2H)-yl]-6-methyl-1-{[2-(trifluoromethy])thia

zol-5-ylImethyl}-1,3.5-triazin-2( 1H)-one

1o a 1,4-dioxanc solution (500 ul.) of

6-methyl-4-(methylthio)-1-{[2-(trifluoromcthyl)thiazol-5-ylJmethyl }-1,3,5-triazin-2( 1 H)-
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one (38.7 mg, 0.120 mmol) synthesized in Reference Synthesis Example 374,
4-(4-Nuorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride (30.8 mg, 0.144 mmol) and
N,N-diisopropylethylamine (41.1 uL, 0.240 mmol) were added and the resultant mixture
was stirred under reflux by heating for 1 day.  Alter the completion of the reaction, the
reaction solution was purified by silica gel column chromatography (hexane/cthy!
acetate=1/1—0/1) to obtain the title compound (33.3 mg, yield: 61%).

[1121]  Synthesis Example 495

hyDthiazol-5-yllmethyl!-1.3,53-triazin-2(1 D-one

To tert-Butyl 4-(5-methylthiophen-3-yl)-5,6-dihydropyridine-1(2H)-carboxylate
(50.0 mg, 0.179 mmol), 4M hydrogen chloride/1,4-dioxane (500 pL) was added and the
resultant mixture was stirred at room temperature for 1 day.  After the completion of the
reaction, using a crude product obtained by concentrating the resultant reaction solution,
the synthesis was performed in a similar manner to Synthesis Example 494 to obtain the
title compound (30.0 mg, yield: 44%).

[1122]  Synthesis Example 496
4-[4-(5-Mcthylthiophen-3-yDpiperazin-1-yl]-1-{ [3-(trifluoromethyl)-1H-pyrazol-1-ylJme

thyl}-1,3.5-triazin-2(1H)-one

The synthesis was performed using 1-(5-methylthiophen-3-yl)piperazine (401 mg,
2.20 mmol) synthesized in Reference Synthesis Example 286 by the same method as the
total method of the method in Reference Synthesis Example 341 and the method in
Reference Synthesis Example 342 to obtain a crude product of
4-[4-(5-methylthiophen-3-yl)piperazin-1-yl}-1,3,5-triazin-2(1H)-one. Using the
obtained crude product (50.0 mg) of
4-[4-(5-methylthiophen-3-yl)piperazin-1-yl]-1,3,5-trtazin-2(1 H)-one and
[3-(trifluoromethyl)-1H-pyrazol-1-yl]methyl 4-methylbenzenesulfonate (70.0 mg, 0.219

mmol) synthesized in Reference Synthesis Example 57, the synthesis was performed in a
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similar manner to Synthesis Example 1 to obtain the title compound (32.8 mg, yield:
43%).

[0001] Synthesis Example 497
4-[5-Fluoro-4-(5-methylthiophen-3-yl)-5.6-dihydropyridin-1(2H)-yl]-6-methyl-1- {[2-(trif

luoromethyl)thiazol-5-ylmethyl}-1.3.5-triazin-2(1H)-one

The synthesis was performed using
(R)-4-[5-hydroxy-4-(5-methylthiophen-3-yl)-5,6-dihydropyridin-1(2H)-yl]-6-methyl-1- {[
2-(trifluoromethyl)thiazol-5-ylJmethyl}-1,3,5-triazin-2(1H)-one (15.8 mg, 0.0337 mmol)
synthesized in Synthesis Example 493 in a similar manner to Reference Synthesis
Example 75 to obtain the title compound (4.80 mg, yield: 30%) as a mixture of optical
isomers.

[0002] The chemical structural formulae of the compounds synthesized in
Reference Synthesis Examples and Synthesis Examples will be shown hereinafter.
Tables 3 to 19 show the data of physical properties of the compounds synthesized in
Reference Synthesis Examples, and Tables 20 to 42 show the data of physical
properties of the compounds synthesized in Synthesis Examples. As described above,
the sign Rf in the drawings means Reference Synthesis Example, and the sign Ex means

Synthesis Example.
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RF Datao
Morphology icolorless solid,
1 NE-NMR (CDCL) 6 : 3,18 (u, T = 6.1 Hz, 41), 4.07 (. J = 6.1 Hz, 41), 6.96-7.04 (m,
1), o
2 Morphology: colorless solid
3 Morphology: colorless solid
‘ LCZMS : cond. | RT 2,97 min LC/MS(EST')  m/z: 276 [M+H]"
. Marphology: colorless solid
Y | LC/MS : cond. 1 RT 4.56 min LC/MS (ES1) m/z; 334 [’
6 Morphology: colorless solid
LC/MS 2 eond. 1 RT 3.44 min LC/MS(ES1") m/#: 316 [M+U]’
Morphalogy: colorless solid
7 LC/MS @ cond. 1 RT 3.06 win
LC/MS(EST') w/z: 282 [MI]' LC/MS(ESLY) m/z: 280 [M 1]
Horphology® colorless solid
8 UH-NMR (CDCly) & : 1.48 (s, 91D, 3.43-3.50 (m, 411}, 3.80-3.90 (m, 41), 4. 94 (s, 210,
T 250 39 G, AM); 192 (s 1D
LC/MS @ cond, 1 RT 4. 1% min 1L.C/MS(ESI') m/z: 406 [M+H]'
9 Morphology: colorless solid
. LC/NS : cond. 2 RT 1.31 min LC/MS(ESI®) m/z; 306 [M+H]'
Morphology: white solid
10 [ "I NMR (CDCly) & : 4.90 (s, 21D, 7.830-7.45 (m, 4H), 8.56 (s, M), 11.6 (s, 1.
LC/MS & cond. 2 RT 1,61 min LC/MS(EST) m/z; 238 [M+H]*
L1 | LE/MS & cond. 2 RT 1.97 min LC/NS (ESI") w/z; 256 [M+II}*
12 Morphology ! brown amorphouns
LC/MS ¢ cond, 1 RT 4.39 min LC/NS (ESIT) m/z: 343 [M+l]"
14 Morphology: colorless solid
LC/MS i cond. 1 RT 3.32 min LC/MS(ESI') m/z; 325 [M]'
14 Morphology: pale yellow solid
LC/MS v cond, | RT 2.74 min LC/MS(ESI') m/%: 291 [MrH]*
e THNMR (CDCls) §: 2.41 (s, 31), 6.05 (s, 210), 6.46 (d, J = 2.6 Hz, 1), 7.26 (d,
J = 8.2 Hx, 2H), 7.60~7.62 (m, 1H), 7.66 {d, J = 8.2 Hz, 2H).
Morphology: colorless solid
H=NMR (CDE1,) 6 @ 1,47 (s, 91D, 3.43-3.50 (m, 411), 3.82-3,91 (m, 4H), 6.01 (s, 21),
b 6.64 (d, J = 2.8 Nz, 1D, 7.90-7.94 (m, UI), 8.30 (s, 1H).
LC/MS 2 cond, 1 RT 4,14 min LC/MS (BESL') m/z: 430 [M+H]®
17 Morphology: colorless amorphous
LC/MS : cond. 1 RT 0.35 min LC/MS(ESI®) m/z; 330 [M+l1]’
18 Morphology: white solid
LC/MS : econd. 1 RT 2.60 min LC/NS(ESI") m/z;292 [M+11]'
Morphology: whito solid
19 "=NMR (DMSO dy) & ¢ 3,16 (m, 41D, 3.78 (m, AH), 4.86 (s, 21), 6.97-7.10 {m, 4ll),
7.28-7, 38 (m, 4l1).
LC/MS : cond. | RT 4,00 min LC/MS(EST'Y m/z:416 [M+H]®
20 | Morphology: pale yellow solid
91 Horphology: colorless solid
LC/MS @ cond. 1 RT 9.40 min LC/MS(ESL') m/z: 341 [MHI] S
22a | Morphology: colorless amorphous —
2oh | Marphology: colorless amorphous
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Data

Morphology: pale brown solid

[ Table 5]

- I.C/MS : cond, 1 RT 3.85 min LCAMS(ESL') m/z: 296 [M+11]"
Morphology: pale brown solid

94 "IONMR (CDEL) 8 2 1089 187 (m, 2H), 2.00 (d, J - 13.0 Hz, 21), 2.44-2.54 (m, 4H),
2.72 (dt, J = 10.5, 2.0 Uz, 20), 3.46-3.57 (m, 21), 6.84-6.98 (m, 44).
LC/MS : cond, 1 RT 0,39 min LC/MS(EST') m/z: 209 [M+1]°
Morphology: pale yellow solid

95 "H-NMR (CDC1,) & : 1.54 (s, 911), 1.61-1.90 Gn, 41), 2.84-3.10 (m, 31), 3.20-3.30 (m,

' my, 3.78-3.92 (m, 110, 4.92 (br. s, L), 6.83-7.00 (m, 4iD.

L.C/MS @ cond. | RT 4. 16 min LC/MS(ESIY) m/z: 295 [M+H]”
Morphelogy! colorless solid

96 H-NMR (DMSO-dg) 6 ¢ 1.66-2.06 (m, 41), 2.90-3,15 (m, 21), 3.22 3.58 (m, 3H), 7.15
(d, J — 6.6 Hz, 411), 849 (br. s, 3H).
LC/MS : cond, | RT 0.57 min LC/MS(ESI') m/z: 195 [M+H]
Morphelogy: pale yellow solid

27 | "I-NMR (CDCLy) & : 1.54 (s, 9H), 1.61-1.90 (m, 4i), 2.84-3.10 (m, 311, 3.20-3.30 (m,
1), 3.78-3.92 (m, 1H), 4.92 (br. s, (1), 6.83-7.00 (m, 4I).

98 Morphology: colorless solid
I.C/MS : cond. 1 RT 0.50 min LC/MS(ESI') m/z; 195 [M+H]'
Morphology: orange solid

29 | LC/MS : cond. | RT 4.40 min
LC/MSCESTY) w/z: 281 [MHU]" LC/MS(ESI) m/z: 325 [MHICO,]”

30 Morphology: colorless solid '
L.C/MS : cond. 1 RT 0,42 min LC/MS(ESIY) m/z: 181 [MeH]"
Morphology: pale vrange solid

a1 'I-NMR (CDCly) & : 1.45 (s, 91), 1.86-2,00 (m, LH), 2.23-2.356 (m, 1), 4.12 (dd, J
=49.5, 3.8z, 1D, 3.21-3,55 (m, 311), 4,35 (br. s, 1), 4.72 (br. s, 1), 6.42 6.52
(m, 201), 6.93 (t, J = 8.9 Hz, 2l).

30 Morphology: colorless solid
LC/MS : cond. 1 RT 0.47 min LC/MS(ESIY) m/z: 181 [M+H]'
Morphology: colorless oil

33 | "I-NMR (CDC1ly) &6 : 1.48 (s, 91, 1.84-2.04 (m, 2H), 2.08 2.20 (m, 20), 2.80-2.96 (m,
2, 4.20-4.40 (m, 3H), 6.56 (dd, J = 17,1, 2.0 Hz, 1), 7.49 (d, J = 20.1 Hz, 1H),

34 | Morphology! colorless oil

36 | Morphology: brown wil

37 | Morphology: colorless oil

39 | LC/MS : cond. 2 RT 2.22 min LC/MS(ESLY) m/z; 312 [t

40a | LC/MS : cond. 2 RT 0.60 min LC/MS(ESL') w/z: 212 [M])
Morphology: brown solid

40b "H-NMR (DMSO-dg) & : 2.93-3.01 (m, 1), 3.19-3.27 (o, 1U), 3.48 3,80 (m, 2H), 4.39
(s, 1), 6.15 (t, J = 3.3 Uz, 1), 7.007.08 (m, 21), 7.46-7.54 (m, 2H).

| Le/vus : cond. 2 RT 0.97 min LC/MS(ESI') w/z; 194 (Ml

‘ﬁhl Morphology: colorless solid

LC/MS : cond. 1 RT 0,52 min LC/MS(ESU') w/z; 170 [M+]°
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| Table 6]

kI Dita

Morphology: brown oil
42 | LC/MS @ econd. 1 RT 8. 10 min

LC/MS (S m/z: 290 [M+HH]" LCAMSCESLY) m/z: 288 (M=)

Morphology: colorless solid
43 | LC/NS @ cond, 1 RT 312 min

LC/MSCEST'Y) w/z; 2711_[.\!4”]' e
14 Morphology: colorless oil

LC/AMS ¢ cond, 1 RT 0.54 min LC/MS(EST') wm/z; 196 [M+I(]"
A5 Morphology: colorless solid

LC/MS : cond. 1 RT 0.34 min LC/MSWESLY) m/z: 195 [M+1]°
16 Morphology: brown oil

L.C/MS : cond. 2 RT 1.86 min LC/MS(ESI) w/z; 182 [M+[]"
AT Morphology ! colorless solid

LC/MS : cond. 2 RT 0.37 min LC/MS(ESL") m/z; 195 [M+ll]*
48 | Morphology: black oil
19 Morphology: pink solid v -
" 1 LC/MS : cond. 1 RT 1.74 min LC/MS(ESIY m/z; 196 [M+U]"
50 Morphology: yellow oil

LC/MS : cond. 2 RT 0.86 min LC/MS(ES1) m/z: 195 [M+lI]°
61 | Morphology: brown oil
54 Morphology: yellow oil

LC/MS ;: cond. | RT 4.25 min LC/MS(ES1Y) w/z: 321 [M+I]"
53 | LC/MS : cond. 1 RT 3.68 min LC/MS(ESI') m/zi 223 [M+ll]'
54 Morphology: orange oil

LC/MS : eond, 1 RT 4.21 min LE/MS(ESL') w/z; 385 [M+H]"
66 | LC/MS : cond. 2 RT 1.85 min LC/MSCESL ) m/z; 183 [M-11]
56 Morphology: brown oil

LC/MS : cond, 2 RT 2.67 min LC/MSCESLY) m/z; 261 [M+i(]'
57 | Morphology: colorless solid
58 Morphology: red oil

LEG/MS : cond. 1 RT 3.56 min LC/MS(ES1') m/z: 286 [MiH]'
59 Morphology: brown solid

LC/MS : cond. 1 RT 3.67 min LC/MS(ESL') m/z: 173 [M+11]°
60 Morphology: pale yellow oil

LC/¥S ¢ cond. | RT 4.30 min LC/MS(ESI®) m/z 338 [M4II]*
01 Morpholegy: brown salid

LC/MS : cond, 1 RT 3,88 min LC/MS(ESIT') m/z: 187 [Mull]!
62 Morphology: brown oil

LC/MS : cond, 1 RT 4,34 min LC/MS(ESLE') m/z: 338 [M+H]"
63 Morphology: yellow oil
T LC/MS s eond, 1 RT 3,09 min LC/MSCESI') wm/z: 212 [M+HT"
64 Morphology® vellow oil

LC/MS @ cond. 1 RT 4.50 min LC/MS(EST™) m/z; 284 [Mill]"
65 Morphalogy: pale yel low solid
"L LEAYS cond. 1 RT 0.42 min LC/NS (EST') m/z: 184 [M+l]
66 Morphology: yollow oil

LE/MS : cond. 1 RT 4.60 min LCAMSESTY) m/z: 298 [M:M]'
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67 | Morphology! pale yellow oil
LEC/MS @ cond, | RY 0.47 min LC/MS(ESI) m/z; 198 [Muil)’
68 | Morphology: yvellow oil -
69 | Morphology: white solid
YWNMR (CDE1,) At 1,92 (b, J = 6.0 Hz, L), 4.47 (d, ] = 6.0 Nz, 21), 6.62 (s, 1),
7.28 (dd, J — 2.2, 8.4 Hz, 1M), 7.97 (d, J =8.4 Hz, 1), 7.52 (d. ] = 2.2 llz, ).
T0 | Morphology: pale vellow oil
71 | Morphology: coloriess solid
LC/ZMS @ cond, t RT 394 min LC/MS(LST) m/z; 383 [MiH]'
72 | Morphology: brown oll
LCAMS : cond. 2 RT L. 71 min LC/MS(ESLY) m/z: 283 [MrH]'
73 | Morphology: brown amorphous
EONMR (CDCLy) & : 181 (d, J=38.91lz L), 3.06 (dd, J=6.5 1z, 9.5z, 1), 3.28-3, 38
(m, 1H), 3.38-3.49 (m, 200 3.59 (dd, J=7.11z, 9.2 lz, 1), 3.68 (d, ] = 13.5 llz,
21), 3.84 (d;, J — 13.8 Hz, 21), 4.45-4,54 (m, LH), 6.40-6.49 (m, 21D, 6,93 (x, ) =
8.9 Mz, 211), 7.29-7.41 (m, 10H).
LC/MS @ cond. 2 RT 2,41 min LC/MS(ESIY) m/z: 377 [Mr1]’
74 | Morphology: brown ail
'MH-NMR (CDCly) 6@ 3.03 (dd, J = 4.7 Hz, 9.6 Hz, [H) 3.20 (dd, J = 4.2 Hz, 9.6 llz,
1H), 8.43-3.54 (m, 1H), 3.61-3.72 (m, 211), 4.10-4. 17 (m, M), 6.43-6.48 (m, 2, 6.94
{t, I =289 liz, 21},
I.C/MS : cond. 2 RT 1.13 min LC/MS(ESI®) wm/zi 197 [M+I]'
76 | Morphology! colorless solid
L.C/MS : cond, | RT 5.08 min 1C/MS(ESL®) m/z; 385 [M+H]®
76 | Morphology: pale yellow amorphous
77 | Morphology! colorless amorphous
L.C/MS : cond. 2 RT 3.43 min LC/MS(EST') m/z: 379 [M+u]'
78 | Morphology! colorless solid
LC/MS : cond. 2 RT 1.39 min LC/MS(ESTY) m/z: 199 [M+1]'
79 | Morphology? yollow solid
LC/NS : cond, 1 RT 0. 37 min LC/MS(ESI") m/z; 281 [M+H]'
80 | Morphology! pale yellow solid
LC/MS : cond. 1 RT 4. 63 min LC/MS (EST?) w/z; 295 [M+l]*
81 | Morphology: brown oil
L.C/NS : cond, 2 RT 1.21 min LC/MS(ESL?) wm/z: 195 [MH]®
82 | Morphology! pale brawn solid
1.G/MS : eond, 1 RT 3.42 min LC/MS(ESIT) m/z: 295 [M+U]'
B3 | Morphology! eolorless solid
LC/NS : cond, 1 RT 0.39 min LC/MS(EST) m/2z: 195 [\M+I]’
84 | Morphology! ecolorless solid
LC/ZMS : cond, 1 RT 4.70 min LC/MS(EST) m/z; 346 [M+H]’
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48 Data
86 | Morphology! colorless solid
LC/MS ¢ cond. 1 RT 3.59 min LC/MS(ESI') m/xzi 328 [M+lI]°
86 | Morphology:! pale yellow amorphous
LC/MS : eond. 1 RT 3.22 min LC/MS(ESI') m/z; 284 [Mwll])°
87 | Morphology: colorless solid
LC/MS : cond. 1 RT 4,24 min LC/MS(ESI") m/z: 4684 [M+11]°
88 | Morphalogy: colorless vil
LC/MS @ cond. | RT 0.94 min LC/MS(ESIY) m/z: 364 [M+L] —
89 | Morphology: colorless amorphous
LC/MS ¢ cond. 1 RT 3.99 min LC/MS(EST) m/z: 439 [M+I]’
90 | Morphology: colorless solid
LC/MS ; cond. 2 RT 2.39 min LC/MS(ESI') mw/z: 455 [N+I1]
Morphology: colorless amorphous
91 "I-NMR (CDCL,) 8¢ 1.76-2.10 (m, 4H), 3.30-3,52 (m, 21, 4.72-4.90 (m, 2H), 5.97 (d,
" | T = 13.9 Iz, 1H), 6,05 (d, J = 13.9 He, IH), 6.54 (d, J = 2.3 llz, 1), 7.32 (d, J
é = 2.3 Hz, 2H), 7.83 (d, } = 2.3 Hz, 2H), 7,90-7.95 (m, 1), 8.29 (s, 1H).
LC/MS:cond. 2 RT 1. 78 min LC/MS(ESI') m/z; 455 [M+l]"
Marphology: colorless amorphous
TH-NMR (CDCL,) 6 : L. 70-2.10 (m, 4iD), 3. 30-3,60 (m, 2H), 4,70-4,90 (m, 211), 5.48 (d,
9] |J=13.91z, IH), 6.06 (d, J = 13.9 Hz, IH), 6.54 (d, J =2.0 Hiz, 118, 7.10-7.50 (m,
b BI1), 7.90-8.00 (m, 1M), 8,28 (s, 1H)
LC/MS:cond. 2 RT 1.66 min
LC/MS(ESIY) m/z; 421 [M+H]"
92 | Morphology: colorless solid
4
92 | Morphology: colorless salid
h

[Table 8
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03 Horphology: yellow oil
LC/MS: cond. 2 RT L.OO min LC/NS (ES1') m/z: 268 [y
Morphology: brown oil
94 TH-NMR (CUECL,) & @ 4.61 (s, 20), 7.19 (d, J = B.6 lz, M), 7.94 (dd, J = 8,2, 2.6
Uz, ), 8.89 (d, J = 2.4 Bz, IM).
Marphology: yellow solid
95 LI-NMR (CDCL,) & ¢ 7.30 (s, mD), 7.70 (d, J = 8.9 Hz, 1K), 8.02 (dd, J = 8.6, 1.5
Nz, 11, 8.21 - 824 (m, 1), 10.09 (s, 1D).
Morphology: pnle yollow solid
96 | 1II=NMR (CDCL,) &8¢ 1,50 - 2,20 (bes, 10D, 4.81 (s, 21), 7.16 (s, 1), 7.42 — 7.48
(m, HMD, 7.56 (d, J = 8.4 llz, 11, 7.68 (s, 1H).
Morphology: pale yellow oil
97 LIENMR (CDE1y) 6 ¢ 4.70 (s, 2H), 7.13  7.20 (m, 1), 7.47 (dd, J — 8.6, 1.6 lz,
U, 7.56 , J — 8.6 llz, M), 7.69 (d, J = 1.§ iz, 1H).
98 | Morphology: colorless solid
99 Morphology: vellow oil
Morphology: eolorless oil
100 | LI-NMR (CDCl,) & : 1,76-1.96 (m, 1), 2.15 (s, 31), 4.89 (d, J = 5.7 Hz, 2H), 6.69
(s, ).
10l | Morphology: brown oil
102 Morphology: black oil
TH-NMR (CDCLy) 6 ¢ 2,01 (t, T=6.21Hz U, 4.84 (d, J=6,0 Iz, 211}, 6.96 (s, LD.
103 | Morphology: brown oil
104 | Morphology: yellow oil
106 | Morphology: brown oil
106 | Morphelogy: brown oil
107 | Morphology: colorloss oil
Morphology: colarless solid
108 | 11-NMR (CDC1y) & : 1.67 (t, J = 6.9 llz, 1), 4.36 (q, J = 8.1 Uz, 2l1), 4.68 (d, J
= 5.6 Hz, 20), 6.21 (8, J = 3.6 Hz, 111), 6.64 (d, ] = 3.6 lz, L1I).
109 | Morphology! brown oil
110 Horphology: brown oil
.C/MS: cond. 2 RT 1.52 min LC/MS (ES!®) m/z; 209 [M+H]*
{11 Morphology: yellow oil
LC/M8: cond, 2 RT 2,20 min LC/MS (EST') m/z; 227 [M+1]'
112 Morphalopy: yellow oil
LC/MS: cond, 2 RT 2,27 min LC/MS (ESL") m/z: 242 [MHI]'
113 Morphology: yellow oil
LC/MS: cond. 1 RT 2.95 min LC/MS (ESI') m/z: 214 [M+1]'
114 Morphology: yellow oil
LU NMR (CDCIg) & @ 4.67 (s, 21), 4.80 (g, J = 3.0 Iz, 21), 7.08 (5, 111).
115 Morphology: yellow solid
LC/MS: cond. 2 RT 2.00 min LC/MS (ES1') m/z: 250 [M+l]"
116 Morphology! yellow oil v '
i LC/MS: cond. 2 RT 0.85 min LC/MS (ESI') m/z; 222 [M+]"
117 Morphology: yellow oil
.C/MS: cond, 2 RT 2,03 min LC/MS (ESI') w/z; 240 [M+I1*
Morphology: yollow oil N
118 | LII-NMR (CDCL,) §: 2,03 (t, J— 185 Hz, 81, 6.51 (d, J = 2.4 Uz, LD, 7.59 (d,
T = B4 Wz, LY,
119 | Morphology: vellow oil
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120 | Morphology: brown oil S —— -
121 | Morphology: hrown oil B B = m——
122 | Morpholagy: pale brown ail -
123 | Morpholagy: pale brown ail .
124 | Morphelogy: colorless oil o
1256 | Merphology: pale yellow oil - ___ o -
126 | Morphology: pale yellow oil
127 | TH-NMR (CDCL,) & : 4.69(s, 211), 7.26-7.29(m, 21), 7.47 7.50 (m, 2H).
128 Morphologyfcolorless liquid
LC/MS: cond. 2 RT 3. 02 min. L.C/MS (}ESlf) m/z; 320 7[\(+!I]'
Morphology! white amorphous
129 LH-NMR (CDCl,) & :1.48(s, 9H), 1.82(brs, 21), 2.79(hrs, D, 2.94-3.14(m, 2H),
©13.89-4,19(m, 3H), 7.06(m, 21D, 7.45(m, 2ID).
LC/MS: cond. | RT 3.77 min LC/MS (ESL ) m/z: 35G[M+HCO,]
Morphology: colorless amorphous
LH-NMR  (CDCLy) & :0.96(s, 9H), 1.49 (s, 90, 1.84-1.89(m, 210, 2.27(brs, 110D,
130 | 3.05-3.23(m, 2H), 3.98(brs, 1), 4.14(brs, 1), 5.24(brs, L), 6.98-7,04(m, 210,
7.36~7.43(m, 2H).
LC/MS: cond. 2 RT 2,74 min LC/MS (ES1'") m/z; 413 [M+NIL,)
Morphology: colorless oil
(31 LI-NMR (CDEL,) 8 : 1. 08(s, 9H), 1.49 (&, 911), 3.31(brs, 1), 3.81(brs, LH), 4.19(brs,
1), 4.50(brs, 1H), 5.76(s, 1D, 6.23(brs, LD, 7.00(t, 21), 7.28(1, 2.
LE/MS: cond, 2 RT 3.06 min LC/MS (EST") m/z: 278 [M+l-Boc]'
LH-NMR (CDCl,) & : 1.05 (s, 9H), 3.07-8.21 (m, 211), 3.42-3.61 (m, 2H), 5.69 (brs,
132 | 1H), 6.32 (dd, J = 4.2, 8.0 Hz, 1H), 6.99 (t, J = 9.0z, 21), 7.25-7.31 (m, 21D,
LC/¥S: cond. 2 RT 1. 72 min LC/MS (ES1') m/z: 278 [MH1)*
Morphology: pale yellow amorphous
LI-NMR (CDC1,) &8¢ 3.24 (dd, ] =12.9, 2.7 Hz, 11, 3.42 (dd, J = 12.6, 2.7 Hz, 1),
139 [ 8.52 (d, J= 3.9 Hz, 201), 4.40(s, 11, 6.16 {1, J= 3.6 Uz, LI), 7.04 (v, )= 8.7 llz,
20), 7.48-7.53 (m, 2H)
LC/MS: cond. 2 RT 0.37 min LC/MS (ESL") m/z: 194 [M+H]’
Morpholegy: whilte amorphous
134 1I-NMR (CDC1,) & 1.48€s, o), 1.82(brs, 2M), 2.79(brs, 1), 2.94-3 14(m, 210,
3,89-4.19(m, 31D, 7.068Ct, 21D, 7.46(t, 210).
LC/MS: cond. 1 RT 3. 77 min LC/MS (ES1) m/z: 356(M+ICO,]"
Morphology: colorless amorphous
HI-NMR (CDC1,) 6 :0.96(s, O, 1.49 (s, O1), 1.84-1.89(m, 21), 2.27(brs, 1),
1365 [3,05-3,23(m 21, 3.98(brs, 1), 4,14(brs, 1), 5. 24(brs, 1), 6.98-7.04(m, 211,
T,36-7.43(m, 211).
LE/MS: cond, 2 RT 2,74 min LGS (ESIY m/z; 413 [MaNIL T
Morphology: colorless amorphous
198 LH=NMR (CDC14) & :1.08(s, OI), 1.49 (s, 91), 3.31(brs, 1H), 3.81(brs, 11D, 4.19(brs,
; 1), 4.60(brs, 1), 5.75(s, 1H), 6.23(br, 1), 7.00(t, 211), 7.28(¢, 2i),
. LC/MS: cond, 2 RT 3.08 min LC/MS (S1") m/z; 278 [M+H-Buve]'
IH-NMR (CDCly) & : 1.06 (s, 9H), 3.07-3.21 (m, 2H), 3.42 3. 61 (m, le), 5.69 (hrs,
137 | 1), 6.32 (dd, J =4.2, 3.0 He, 11D, 6.99 (¢, J =9.0 He, 2H), 7.25 7.31 (m, 21).
LC/MS: cond. 2 RT 1.72 min LC/MS (ESL) m/z; 278 [M+I]'
Morphology: pale yellow amorphous
TH-NMR €CDC1,) o8 @ 3,24 (dd, ] =12.9, 2.7z, 1D, 3.42 (dd, J = 12.6, 2.7 Uz, 1H),
138 | 3.52 (d, J= 3.9 1z, 21D, 4.40(s, 110, 6.16 (1, J= 3.6 Hz, 1D, 7.04 (1, J = 8.7 llz,

| LC/MS: cond. 2 RT 0.37 min LC/MS (ES1') m/z; 194 [Wu)'

210, 7.18=7.63 (m, 21
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140 Morphology: pule yellow oil
U LCAMS: cond, 2 RT 8,001 min  LC/ZMS (ESL1') m/z: 325 [MHI]°
140 Morphology: colorless amorphous ‘
LEZMS: cond, 2 RT 2,31 min  LC/MS (ESIY) m/z: 359 [M#(]'
14 Morphelogy: calorless amorphous
LC/MS: cond, 2 RT 2.90 min LC/MS (EST') m/z; 443 [(Mal]®
(19 Morplhology: colorless oil :
LE/MS: cond. 2 RT 3,18 min LC/MS (EST') m/z: 425 [Mal)’
143 | Morpholagy: pale red oil
144 Morphology: yvellow solid ‘
LC/MS: cond. 2 RT 1.34 min LC/MS (BST') w/z: 241 [\M+1]°
145 Morphology: pale yellow ail
' LC/MS: cond. 2 RT 2,72 min  LC/MS (EST') m/z; 293 [MHl]’
146 Morphology: colorless oil
LC/MS: vond. 2 RT 2.10 min LC/MS (BSI') m/z; 327 [M#11]"
147 Morphology: calorless oil
LC/MS: cond. 2 RT 2.88 min LC/M8 (EST') m/z: 411 [Mu]'
148 Morphology: colorless solid
LC/MS: cond, 2 RT 8.03 min LC/MS (ESI') m/z; 393 [M+(]'
149 | Morphology: pale yvellow oil
150 Morphology: pale yellow solid
. LC/MS: cond. 2 RT 0.81 min LC/MS (ESI®) m/z; 209 [M411]'
151 Morphology! colerless amorphous
LC/MS: cond. 2 RT 2.1t min LC/MS (ESI') m/z; 329 [M+H]'
162 | Morphology: colorless amorphous
153 Morphelogy: colorless amorphous
| LC/MS: eond, 2 RT 3.01 min LC/MS (ESI1®) m/z; 395 [Ms1]’
154 Morphology: orange oil
L.C/MS: cond, 2 RT 1.76 min LC/MS (ESI') m/z: 295 [M#1]°
155 Morphology: yellow oil
LC/MS: cond, 2 RT 0.72 min LC/MS (ESI') m/z: 211 [M+I]°
156 Morphology: yvellow oil
LC/MS: cond, 2 RT 2. 654 min LC/MS (ES1') m/z: 393 [M+i1]’
157 Morphology: colorless oil
LC/MS: cond. 2 RT 2,56 min LC/MS (ESLY) m/z; 376 [M+1]'
158 Morphology: colorless solid
LC/MS: cond. 2 RT 1.52 min LC/MS (ESI') m/z: 276 (M)
(59 Morphalogy: yellow solid _
T LE/MS: cond. 2 RT Q.35 min  LC/MS (ESI') m/z: 191 (Ml
160 | Morphology: colorless oil
161 Morphology: white amorphous
LE/MS: cond. 2 RT 2.30 min  LG/MS (BSI') m/es 326 [Ml]"
162 Morphology: colorless amorphous
LC/MS: cond, | RT 4.82 min LC/MS (ESTY) m/z; 310 [MH[ Bocl'
164 Morphology: colorless oil
SOl LC/MS: cond. ) RT 5,12 min  LO/MS (EST') m/z; 992 [MHU]'
164 | Morphology: pale yellow oil
Morphology: colorless ail
165 | TH-NMR (CDC1,) & @ 2.29(s, 31), 3.03-3, 16(m, 20), 3.46(s, 21), 4.12(s, 11D, 5.72(s,

2H), 6.83-6.

890w, 21), 7.11 (m,

1.
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16 Morphology: colorless oil
LC/VS: cond, 2 RT 2,80 min 1LC/MS (EST') w/z; 201 [Mul]” =
167 Morpholegy: white amorphous
LC/MS: cond. 2 RT 2.07 min LC/MS (EST7) m/z: 326 [M+H]’
168 Morphology: eolorless oil
LE/NS: cond, 2 RT 2. 78 min LC/MS (ESTT) w/z; 409 [MHI]"
169 Morphology: colarless ofl
LCAMS: cond. 2 RT 3,02 min LC/MS (ES1') wm/z; 391 [MHI]
171 Morphology: brown oil
LC/NS: cond. 2 RT 0,68 min LC/MS (ESD') w/z: 207 [N+II]'
Morphology: colorless oil
172 | LH-NMR (CDC1y) & @ 1.55(s, 9I), 1.57(s, 31), 2.48(brs, 21}, 3.62(t, J = 5,79 Hz,
20), 4.06(s, 2H), 6.02(brs, 110, 6.98-7. 17 (m, 3I),
173 Morphology: white amorphous
LC/NS: cond. 2 RT 2,27 min LC/MS (EST'Y m/z: 326 [M+H]"
174 Morphology: white amorphous
LC/MS: cond., 2 RT 2.87 min LC/MS (ESI') m/z: 310 [MHI-Boc]®
175 Merphology ! colorless oil ,
LC/ZMS: comd. 2 RT 3.19 min LC/MS (ESIY) m/z: 292 [MHH-Boel"
176 Morphology: pale yellow oil
LC/MS: eond, 2 RT 2,01 min LC/MS (ESIT) m/z; 292 [N+IL]°
77 Morphology: nqlnr]ess ail
LC/MS: cond. 2 RT 125 min LC/MS (ESI®) m/z; 208 [M+l()'
Morphology: colorless oil
178 | 1H=NMR (CDCL,) 83 1.49(s, 9H), 2.47(brs, 21), 3.63(t, J = 6,76 lz, 211), 4.06(brs,
2y, 6.00 (brs, W), 7.09(t, J = 8.64 lz, L), 7.21-7.26(m, 11), 7.39(d, 111)
179 Morphelogy: white amorphous
LC/MS: cond. 2 RT 2.31 min LC/¥S (ESI*) m/z; 246 [M+H-Boc]®
180 Morphology: whilte amorphous
LC/MS: cond. 2 RT 2.89 min LC/MS (ESI1') m/z; 330 [MiH-Boel'
181 Morphelogy: colorless oil
LC/MS: cond. 2 RT 3.21 min LC/MS (ESI') m/z; 812 [MHi-Bocl'
182 Morphology: pale brown oil
1.C/MS: eond. 2 RT 2.03 min LC/MS (EST') m/z; 312 [M+H]’
183 Morphology: pale yellow salid
: LU/MS: cond. 2 RT 1,30 min LC/NS (EST') m/z: 228 [M+1]'
184 | Marphology: colorless oil
185 Morphology: pale brown oil
LC/MS: cond. 1 RT 8.70 min LC/NS (ESL') m/z: 325 [M+1(]°
(86 Morpho logy: volorless oil
LC/MS: cond. 2 RT 2,78 min LC/MS (GSTY) m/z: 409 [M+(]"
187 Morphology: colorless ail _
LC/MS: cond. 1 RT 4.87 min LC/MS (ES1") m/z: 391 [M+H]'
188 | Morphology: brown oil
Morphology: brown oil
189 | [H-NAR (CDCY) & ¢ 2.99 3. 30 {m, 21D, 361 3. 63Cm, 200, 3.92(s, 31, 4.55(brs, 1),
6.61 6.66(m 21, 7.09(d, ) = 7.5 lz, 1), 7.67(t, J = 7.8 lz, 1)
190 | Morphelogy: colorless oil
191 | Morphology: colovless oil
192 Marpholopy! volorless oil

LC/NS: cond. 2 RT 2,81 min LC/MS C(ES1) m/z: 380 [M+1]'
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193 Horphology: brown wil
LC/MS: cond. 2 RT 1,92 min LC/MS (ES1') m/z; 280 [M+HI]
104 Morphology: brown oil
C L LC/MS: cond. 2 RT 1,05 min LC/ZMS (ES[') m/z: 196 [Mall]”
195 Morphalogy: vellow oil
TT L LE/MS: cond. 2 RT 2,91 min  LC/MS (EST') m/zi 280 [Mil]*
196 Morphelogy: yellow oil
LC/MS: cond, 2 RT 2.12 min LC/MS (BSTY) m/z: 314 [Muil]'
197 | Morphaolopy: vellow oil
198 Morpholegy: yellow oil
LC/MS: cond, 2 RT 3.14 min LC/NS (BS17) m/z; 380 [M+HI]’
199 Morphology: yellow oil
. LEC/MS: cond. 2 RT 1.99 min LC/MS (EST') m/z: 280 [MoH]®
200 Morphology: pule yellow solid
LC/MS: cond. 2 RT 1.08 min LC/MS (ESI') m/zi 1896 [M+H]®
201 Morphology: colorless oil
LC/MS: cond, 2 RT 2.77 min LC/MS (ESI') m/z: 423 [MH]*
902 Morphology: colorless oil
LC/MS: cond, 2 RT 1.66 min LC/MS (ESI') m/z: 293 [M+H]'
903 Morphology: colorless oil
LC/MS: cond. 2 RT 2.30 min LC/MS (ESI') m/2: 371 [M+H]"
904 Morphology: colorless solid
© | LC/MS: cond. 2 RT 1,08 min LC/MS (ESI') m/z; 271 [M+(]"
2085 Morphology: colorless oil
" | LC/MS: cond., 2 RT 1,69 min LC/MS (BSI") m/z: 323 [M+H]"
506 Morpholegy: pale yellow oil
. LC/MS: eond. 2 RT 0,36 min LC/MS (ESI') m/z; 193 [W1]*
207 Morphology: colorless solid
LC/MS: cond. 2 RT 2,12 min LC/MS (ESL") m/z: 335 [M+H]'
208 Morphology' colorless oil
LC/NS: cond, 2 RT 1.02 min LC/MS (ESL') m/z: 235 [M+i(]"
209 Morphology: pale yellow solid
“ | LC/MS: cond. 2 RT 2.77 min LC/MS (ESL?) m/z: 428 [MeH]?
910 Morphology: colorless oil
LC/MS: cond. 2 RT 1.68 min LC/MS (ESIY) m/z: 423 [M+1]"
211 Morphology: colorless aoil .
LC/MS: cond. 2 RT 0.38 min LC/NS (S1*) m/z: 193 [M]'
219 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2.77 min LC/MS (ESI') w/z; 423 [N+
913 Morphology: calorless oil
.C/MS: cond. 2 RT 1.70 min LC/MS (EST') m/#; 323 [Me]"
914 Morphology: colorless all
LC/MS: cond, 2 RT 0.39 min LC/MS (BST?) m/z: 193 [M#1)°
915 Morphology: black oil _
LC/MS: cond. 2 RT 1.18 min LC/MS (HSI') m/z; 210 [MH1]*
916 Morpliology: dark brown oil
LC/MS: cond, 2 RT 0.39 min LC/MS (ESIY) m/z; 209 [M+I[]
217 | LC/NS: cond. 2 RT 1.40 min LC/MS (1S1') m/z; 195 [Ml1]"
918 Morphology: black il
i LO/MSt cond. 2 RT 113 min LC/MS (BS17) m/z: 210 [M+H]"
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219 Morpholegy: dark hrown ol
LC/NS: cond. 2 RT 0.39 min LC/MS (BST") m/z; 2089 [M+l]
220 | LC/MS: cond. 2 RT 1,40 min  LC/MS (ESI') m/z; 195 [M+L])'
221 | Morphalogy: pale brown oil
999 Morphology: colorless solid
LC/MST cond. 2 RT 2.74 min LC/MS (ES1') m/z; 308 [M#1]°
223 | Morphology: pule brown solid S
224 | Morphology: pale brown solid
9985 Morphology: yellow salid
LC/MS: cond. 2 RT 1,84 min LC/MS (ESI') m/z: 297 [M]'
296 Morplhology: yellow oil .
LC/MS: cond. 2 RT 1.34 min LC/MS (BSTY) m/z; 207 [M4U]"
Morphology: colorless oil
297 LH-NMR (CDC1,) 6 : 1.94-2.06(m, M), 2 11(s, 3D, 2.40(q, J = 5.4 llz, 1), 3.92 (dd,
J=12.0, 10.5 Uiz, 1H), 4.34(q, J=5.1 1z, IH), 6.08(q, J=5.4 1z, IH), 5.87 5.40(m,
1y, 7.00-7, 06(m, 211), 7.28-7.33(m, 210).
Morphology: eolorless oil
598 LH-NMR (EDC1,) & ¢ 1.90-1,97(m, 1), 2.03(s, 31D, 2,68-2.77(m, 11D, 3.956 (dd, J =
11. 1, 6.1 Hz, 1H), 4.13(d, J = 10.8 Hz, 1), 4. 84(¢, J = 7.8 Uz, 1), & 33-5.36(m,
1), 7.00-7.06(m, 21), 7.33-7.37(m, 211).
999 Morphology: colorless solid
" | Le/MS: cond., 1 RT 4.14 min LC/MS (ESI') m/z; 312 [M+[]'
Morphology: ¢olorless oll
230 | LENMR  (CDEl,) 6 1.56-1.66(m, IH), 2.59-2.68(m, 1D, 3.70-3.79(m, 21D,
3.994,06(m, 1H), 4.88(t, J = 7.8 Hz, 1), 6.99 7,07(m, 21D, 7.31-7.38(m, 2I0).
931 Morphology: colorless solid
.C/¥S: cond. 1| RT 4.14 min LC/MS (BSI') m/z; 312 [MiH]*
Morphology: colorless oil
232 | IH-NMR (CDC1y) & 1.94-2. 14(m, 211), 3.59-3.68(n, (1), 3.70-3.79(m, 1H),
4,20-4.28(m, 111), B. 08B, I6{m, 1), 6,99-7.07(m, 2H), 7.31-7.38(m, 211).
233 Morphology: calorless solid
LC/MS: cond. 1 RT 4.29 min LC/MS (BSI') m/z: 326 [MHf]”
Merphology: colorless oil
994 IH-NMR (CDCly) & ¢ L. 41-1.48(m, LD, 1.64=1.71Cm, 1H), 1.86-2 02(m, 211}, 3.48(t,
- J=3.6 Uz, 110, 3.84 3,90(m, 100), 4.00-4,09(m, 1K), 4.82(dd, J = 10.8, 2.7 llz, 1D,
6,99 7.04(m, 2H), 7.29 7.36(m, 2l).
215 Morphology: eolorless solid
“ O LO/MS: cond. 1 RT 2,93 min LC/MS (ES1') m/z; 238 [M+H]'
Morphology: colorless solid
. HIE-NMR (CDE1,) & ¢ 1. 26-0.40(m, L), 1.46-1.58Gn, 11), 1.47(s, 91, 1.93-1,98(n,
1D, 2.20(brs, 1), 3. 59 3. 68(m, 1), 3. 81 (brs, 1H), 4.13-4, 18(m, 111), 4.33-4. 36(m,
1), 4.46Chrs, 1), 7.00-7. 34(m, 2H), 7.25-7.31(n, 2I).
997 Mgrphnlnny: colorless oil .
LC/MS: econd, | RT 0.37 min  LC/MS QS}? m/z; 196 RIE N - |
438 Morphology: colorless oil N
T OLLE/NS: eond. L ORT 4. 10 min  LC/MS (ESTY) wm/z: 282 [M+1]°
999 Sorphology: eolorless ol —
T LE/MS: cond, 1 RT 2.45 min  LC/MS (ESL) m/z; 268 [M+1I]
940 Morphology: colorless oil
LC/MS: cond, 1 RT 0.40 min LC/MS (ES1') m/z; 178 AN
241 Morphology: colorless oil

LC/NMS: cond, | RT 3.04 min  LC/MS (EST') m/z; 415 (M)
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948 Morphology: colorloess solid
LC/MS: cond. 1 RT 4.55 min  LCAMS (BSY') m/z; 425 M)’ =
Morphology: colorless oil
243 LI NMR €CDCT,) & ¢ 1,47(s, B1), 2.27-2.38(m, 110, 2.64-2. 760, 1H), 2.75 2. 81 (m,
Ty, 2.93 3.05(u, 10), 3.12-3.19(w, 10D, 3.23-3.36(m, 1M), 3. 75-3.88(m, 2H),
6.99-7, 06 (m, 210), 7.18 7.23(m, 211).
9244 Morphology: brown oil
L.C/MS: cond. 2 RT 1.91 min LC/MS (ES1') m/z; 191 [M+I]"
245 Morphoiogy: hrown solid
LC/AMS: cond. 2 RT 2.37 min LC/MS (LES17) m/z: 2056 [M-UT"
246 | Morphology: brown oil
247 | Morphology: pale yellow ail
Morphology: pale yellow solid
248 | 1H-NMR (CDCL1,) 6 6.90-6.91 (m, 2), 7.18-7.24(m, 2H), 7.38-7.42(m, 21,
7.81-7.83(m, 1.
919 Morphology: purple oil
LC/MS: cond, 2 RT [.13 min LC/MS (ESI7) m/z: 177 [MH1]’
Morphology! colorless saolid
%50 | LH-NMR (CDC1,) & = 2. 64-2.73(m, 211), 3. 04-3, 12(m, 2100, 3, 16-3, 25m, LH), 3. 73-3 83(m,
U, 6.98-7,06(m, 2H), 7.40-7.47(m, 21), 7.70-7.75(m, 21), 7.82-7.87(m, 2li).
261 | Morphology: colorless oil
952 Morphology: colorless solid
LC/MS: cond. 1 RT 4.54 min LC/MS (EST') m/z; 296 [M+1]'
253 | Morphology: colarless oil
254 Morphology: colorless oil
LC/MS: cond, 2 RT 1.78 min LC/MS (HSI®) m/z: 225 [M+H]'
966 Morphology: colorless solid
LC/MS: cond. 1| RT 4.35 min LC/MS (ES1') m/z: 364 [M+l1)'
956 Morphology: colorless oil .
LC/MS: cond, | RT 8. 94 min LC/MS (ESI') m/z: 340 (M+H]' LC/MS (ESI) m/2: 338 [M-1H]°
967 Morphology: colorless solid
LC/MS: cond. 1 RT 3,70 min LC/MS (ESI') m/z: 339 [M4H]*
Morphology: colorless solid
268 | 1I-NMR (CDCly) & ¢ 3.08-8.17(m, 2H), 3.54-3.63(m, 2H), & 21-6.33(m, 1),
7.12-7.19C(m, 21), 7.69-7.79(m, 4H), 7.85-7.90(m, 2H).
959 Morphology: celorless solid
LC/MS: cond. 2 RT 1.21 min LC/MS (UBSL') m/z: 191 [MHI]*
260 Morphology: pale yellow amorphous .
LC/MS: cond., 2 RT 2.76 min LC/MS (BSIY) m/z; 331 [MHI*
961 Morphology: pale yollow amorphous
LC/MS: cond, 2 RT 2.76 nin LC/MS (ESI1') m/z; 313 [MHI]*
262 Morphology: brown amorphous
T LC/MS: cond, 2 RT L.45 min  LC/MS (ESIY) m/z: 231 [M+h]'
963 Morphology: brown amorphous
LE/MS: cond. 2 RT 1.85 min LC/MS (EST') m/z: 213 [M+1]"
264 Morphology: yellow oil
LO/MS: cond, 2 RT 2.81 min LC/MS (HSI') m/2; 307 [Mu]! B
965 AMm'pIqugy: brown amorphous ‘
i LC/MS: cond. 2 RT 1. 36 min LC/MS (EBSL") m/z; 207 [M+H]'
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(brs, 210)

1.C/MS: cond,

2 RT 0,40 min LC/NS

Rf Dartn
966 Morphology: yellow solid
L.C/MS: cond, 2 RT 1.09 min LC/MS (ESI') m/z; 191 [M+ll]'
967 Morphology: pale yellow solid
LC/MS: cond. 2 RT 1,52 min LC/ZNMS (ESI') m/z: 225 [Mul]’
268 Morphology: colorless solid
LC/MS: cond. 2 RT 1.62 min LC/MS (BST') m/z: 192 [Me(]*
269 Morphology: colorless solid
T I LC/MS: cond. 2 RT 1.54 min LC/NS (BST") m/z: 212 [Mol]!
570 Morphology: brown oil
LC/MS: cond, 2 RT 1.35 min LC/MS (ESL') m/z: 180 [M+H]'
971 Morphology: celorless oil
LC/MS: cond. 2 RT 366 min LC/NS (ESI') wm/z: 322 [M+H-Boc]'
979 Morphelogy: celerless liquid
LC/MS: cond. 2 RT 0.98 min LC/MS (ESI*) wm/z; 208 [MiH]'
Morphology: pale brown oil
273 | 1H-NMR (CDC14) & : 1.40(s, 3W), 1.44(s, 9U), 3.13(brs, 1H), 3.73(s, 31), 3.90(dd,
J =18.9, 3.3 Hz, 1H), 4.26-4.32(m, 2H), 5.87(s, 1H)
974 Morphology: pale yellow oil
LC/MS: cond., 2 RT 2.79 min LC/MS (ESI*) m/z; 350 (MiH]*
Morphalogy: coleorless oil
975 1I-NMR (CDC1g) & & 1.20(s, 8H), 1.46(s, 9H), 3.13(d, J = 12 Hz, 1), 3.90(dd, J =
19.2, 2.7 Hz, IH), 4.23-4.37(m, 211), 6.80(s, IH), 6.B88-6,98(m, 211), 7.18-7.25(m,
211)
976 Morphology: pale yellow oil
LC/MS: cond. 2 RT 2.56 min LC/MS (ESI") m/z: 365 [M+]'
977 Morphology: colorless oil
LC/MS: cond. 2 RT 1.42 min LC/MS (ES1') m/z; 2656 [M+1]*
278 Morpho logy: colquess oil '
LC/MS: cond. 2 RT 0,53 min LC/MS (BS!') m/z; 207 [Manl])’
979 Morphology: pale yellow oil
LC/MS: cond. 2 RT 2.48 min LC/MS (ES1') m/z; 310 (M#11]*
280 | LC/MS: cond. 2 RT 1.34 min LC/MS (ES1') m/z: 192 [M+1]"
281 Morphology: pale yellow oil
LC/MS: cond. 2 RT 2.85, 2.97 min LC/MS (ES1Y) w/z: 312 [M+H]"
282 | Morphology: colorless oil
283 Morphology: colorles oil
LC/MS: cond. 2 RT 2.53 min LC/MS (ES1') m/z; 310 [MHIT"
284 | LC/MSY cond. 2 RT 1.40 min LC/MS (ES1") m/z: 192 [M+H(]"
986 Morphology: pale yellow oil
LC/MS: cond. 2 RT 1.04, L.14 min LC/MS (ES1') m/z; 210 (M)’
986 Morphology: yellow oil
L.C/MS: cond, 2 RT 1.10 min LC/MS (GESI') m/z; 183 [MWll]
g Morphology: calorless solid
LC/MS: cond. 2 RT 1.49 min LC/MS (ESI') m/z: 228 [Mell]
288 Morphology: yellow solid
LC/MS: cond. 2 RT 1. 15 min LC/MS (ESI7) m/z: 196 [Ma1]*
Morphology: colorless solid
989 LHHI=NMR (DMSO=D6) & ¢ 2.49 (s, 30), 7.02 (s, 1), 7.60 (s, 11), 8.28 (s, 1H), 9.26

(ES1') m/z: 185 [MuI]”
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240 Morpho logy: colorloss solid
LC/MS: cond. 2 RT 1.68 min LC/MS (ST wm/z: 208 [M+l1]’
Morphology: colorless solid
291 1H~NMR {CDCT,) &: 2.43 (s, 31D, 65.22 (s, 2ID, 7.82 (s, M), 7.61 (s, IH), 8. 77
' (s, 1)
LC/MS: cond, 1 RT 3.72 min LC/MS (BS1') m/z:i 308 M)
999 Morphology: yellow solid
| T L LC/MS: cond, 1 RT 3,84 min  LC/MS (ESI') m/z; 322 [Mull]
293 Morphology! colerless oil
' LC/MS: cond. 1 RT 2.41 min LC/MS (ESI') m/z; 336 [M#l]
994 Morphology: cvolorless oil
' LC/MS: cond, 1 RT 2,56 min LC/MS (ESI') m/z: 360 LMi]"
Morphology: colorless solid
205 [ 1U-NMR (CDC1,) & :2.37(s, 3H), 4.47(d, J = 6.1 llz, 21), 5 68(brs, 1), 6.73(d, |
= 3.7 Uz, 1), 6.88(d, J = 3.7 Uz, 1N).
206 Morphology! colorless solid
LC/MS: cond. 2 RT 2.01 min LC/MS (ESI') m/z; 318 [MiH]"
Morphology:pale yellow solid
297 | 11 NMR (CDCl,) & :2.51(s, 3M), 2,656(s, 3W), B.20(s, 21), 6. 87(d, J = 3.7 Nz, 1),
6.92(d, J = 3.7 liz, LH).
998 Morphology: colorless oil .
LC/MS: cond. 2 RT 1.65 min LC/MS (EST') m/z:i 264 [MiH]*
499 Morphology: colorless solid
LC/MS: cond, 2 RT 1.97 min LC/MS (EST') w/z: 274 [M+1(]'
Morphologyipale yellow solid
300 | LH-NMR (CDCly) 6 :2.51(s, 3H), 2.55(s, 3H), b.18(s, 210, 6. 78(d, I=8.7 Hz, 1),
6.89(d, J = 3.3 Hz, I[ID.
301 Morphology: colorless oil
LC/MS: cond. 2 RT 1.56 min LC/MS (ESL') m/z; 282 [M+il]'
302 Morphology: colorless ail _
LC/MS: cond. 2 RT 2.04 min LC/MS (ES1') m/z; 306 (M)
303 | Morphology: colorless solid
304 Morphology: colorless oil
1.C/MS: cond. 1 RT 3.09 min LC/MS (ISI") m/z: 286 [M+1]"
305 Morphu].ggy? yollow solid
306 | Morphology: oonlorless solid
307 | Morphology: eolorless solid
308 | Morphology: colorless amorphous
300 Morphology: yellow ail
LC/MS: cond. 2 RT 1,78 min LC/MS (ESLY)Y m/z; 373 [S+H]"
310 | Morphology: colorless oil S B
311 | Morphology: eolorlesssolid
419 Morphology: colorless oil '
LC/MS: cond. 2 RT 1.92 min LC/NS (ES1') w/z: 312 [MWI]°
813 Morphology: colorless oil
1.C/MS: cond, 2 RT 2,28 win LC/MS (BST') m/z: 336 [Ml1)
114 Morphology: colorless solid
LC/MS: cond, 2 RT L.73 min LC/MS (ES1) m/z: 264 [M+11]*
415 Morphology: yellow amorphous
LC/MS: cond. 2 RT 1.84 min LC/MS (ESI') m/z; 278 [Mull]® - —_—
316 | Morphology: c¢olorloess oil
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317 | Morphology: pale brawn oil
318 [ Morphology: pale brown oil i .
419 Morphology: pale yellow oil .
' LO/MS: cond. 2 RT 2. 11 min LC/MS (BS1Y) m/z; 348 [M+11]°
420 Movphology: pale yellow oil .
' LC/ZMS: vond. 2 RT 2.41 min  LC/MS (HS1') m/z: 372 [M+H]'
321 | LC/NS: cond. 2 RT 1.97 min  LC/NS (ES[7) m/z; 284 [M+H]'
322 | LC/MS: cond. 2 RT 2.30 min LC/MS (BSI) m/z: 294 [M+H]*
323 | LC/MS: cond. 2 RT 2.89 min LC/MS (LES1) m/zi 308 [M+H]'
494 Morphology: colorless amorphous
LC/MS: cond. 2 RT 2.14 win LC/NMS (LSI') m/z: 282 [M+(]"
495 Morphology: orange solid
' LC/MS: cond. 2 RT 2.6]1 min LE/MS (LS1') wm/z; 306 [M+I]°
396 Morphology: colorless solid
LC/MS: cond. 1 RT 1.09 min LC/MS (BSI') m/z: 268 [M#11]”
397 Worphology: colorless amorphous A N
' LC/MSE cond. 2RT 2,39 min  LC/MS (BST°) m/z; 358 [M+11]' LC/MS (ESI™) m/z; 356 [M-11]"
198 Morphology: pale yellow amorphous
LC/MS: cond, 2 RT 2. 14 min  LC/MS (ES1%) m/z: 340 [M+I1)" LC/MS (ESI™) m/z; 338 [M 11)°
499 Morphology: pale yellow solid
T LC/MS: cond. 2 RT 2. 46 min  LC/MS (BSI1') m/z: 398 [MHIT" LC/MS (ES17) m/z: 396 [M-11]
110 Morphology: colorless solid ,
LC/NS: cond, 2 RT 2,27 min  LC/MS (BST") m/z: 380 [MUI]' LC/MS (EST) m/z: 378 [M-H]
331 Morphology: colorless solid
LC/MS: cond, | RT 4,06 min LC/MS (BSI') m/z; 338 [MH1]"
3994 Morphology: colorless solid .
LO/MS! cond. 1 RT 3.70 min LC/MS (GBS1') m/z: 307 [M+11]'
333h Morphology: colorless amorphous _
LC/MS: cond. 1 RT 8.67 min LC/MS (ES1') m/z: 807 [M+H]'
3394 Morphology: colorless solid
= LC/MS: ond. 1 RT 2.95 min LC/MS (BST') m/x#: 289 [M+H]'
344 Morphology: colorless solid _ ‘ -
‘ LC/MS: cond. | RT 2.77 min LC/MS (ESL7) m/z: 289 [(M+I]’
934 Morphology: colovless solid
LC/MS: cond. I RT 3,085 min LC/MS (EST®) m/x: 303 [M4H]”
495 Morphology: white amorphous
' LC/MS: cond. 2 RT 2.08 min LC/MS (ESLY) m/z: 307 [M+1]"
Morphology: pale brown solid
336 | LC/MSY cond. 2 RT 1.51 min
LC/NS (ESLY) m/zs 289 [MHI1'  LC/NS (EST) m/zs 287 [M)]°
49 Morphology: pale yellow oil
o LC/MS: cond, 2 RT 2,86 min LC/ZMS (ES1°) m/z: 294 [M+I]°
348 Morphology: eolorless solid 7
LC/MS: cond. 2 RT 1.68 min LC/MS (ES17) m/z; 276 [MHI]' - o
410 Morphology: colarless solid
T LC/MS cond, 2 RT 1.73 min  LC/MS (ESIT) w/zi 286 [M+I]'
340 Morphology: colarless solid
LC/MS: cond. 2 RT 170 min  LC/ZMS (EST") m/z: 290 [M+H]- .
7341 Morphe logy: colorless oil
LC/MS: cond, 2 RT 2,66 min LC/MS (BSIY) m/z; 291 M)
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Morphology: white solid
342 | LC/MS: cond, 2 RT 1, 84 min

LC/MS (BSTY) ni/z: 273 (Ml LC/MS (EST) w/z: 271 LM-1t)
943 Morphology: colorless solid

LC/MS: cond. 2 RT 1.98 min  LC/MS (EST') wm/zi 287 [\n]*
344 Morphology: white solid .

LO/MS: cond. 2 RT 2,66 min LC/MS (EST) m/zi 323 [Mell)!
46 Morphology: white solid

LC/MS: cond, 2 RT L 76 min LC/NS (ESI') w/z: 306 [MtH]'
946 Horphology: pale yellow solid

LC/MS: cond, 2 RT 2.64 min LC/NS (ESI) m/z: 460 [M+H])'
947 Morpholegy: pale yollow oil

LC/MS: cond, 2 RT 2.56 min LC/MS (ESE) m/z; 429 [M+l]'
348 Morphology: colorless amorphous

" | LE/MST cond, 2 RT 1.89 min LC/MS (ST m/z: 375 [M+I]'

349 Morphology: colorless amorphous

LC/MS: cond. 1 RT .79 min LC/MS (ES1') m/z; 453 [M+H]*
350 Morphology: colorloss selid

1.C/MS: cond. 2 RT 2.66 min LC/MS (ESI') m/z: 460 [M+1]'
351 Morphology: colorless amorphous

LC/MS: cond. 2 RT 1.55 min LC/MS (ESL") m/z; 360 [M+H]"
953 Morphology: pale yellow solid

LC/MS: cond. 2 RT 2.42 min LC/MS (ESI') m/z: 393 [M+H]”
453 Morphology: brown amorphous
' LC/MS: cond, 2 RT 2,60 min  LC/MS (BSL') m/z: 471 [M+H]°
354 Morphology ipale yellow oil

LC/MS: cond, 2 RT 2.830 min LC/MS (ES[') m/z; 294 [M+I]°
3656 | Morphology: yellow amorphous
956 Morphology: colorless liquid

LC/MS: cond. 2 RT 2,17 min LC/NS (BSI') m/z; 348 [M+l1)*

Morphalogy: calorless oil
367 | LC/MS: cond. 2 RT 2,82 min

LC/MS (ESI") m/z: 480 [MaHl]' 1LC/MS (ESL) m/z: 478 [M 1t]°
158 Morphology: pale yellow oil
’ LC/MS: cond, 2 RT 2. 88 min LG/MS (BST') m/z: 428 [wal)*
450 Morphology: yellow oil _
ST Le/MS: cond, 2 RT 170 min  LC/ZMS (BST7) m/z; 326 JM#1]"
361 Morphology: yellow amorphous

LC/MSY cond. 2 RT L, 72 min LC/MS (BSIT) m/z: 828 [Mvl])°
262 Morphology: pale yellov amorphous
' LC/MS: cond. 2 RT 2.82 min LC/NMS (ES17) m/zy 601 [Ml1]°

Morphology: calorless amorphous
363 | LC/MS: cond, 2 RT 2. 60 min

LC/MS (ESL') m/z: 525 [M#I]" LC/MS (BSIT) m/z; 523 [M-1t]

LC/MS: cond. 2 RT 2. 29 min
161 LC/MS (EST') m/z: 204 [Mi1]°

Enantiomeric ocess: 99% ce, ChiralPak IA(3um 4.6x150mn), 1.6ml/min, Hex/EeOl =

99/1 (v/v), 40°C, L1 lmin (Rf 364), (4. Imin(RE 364) sl

LLC/MS: vond., 2 RT 2,29 min
865 LC/MS (BS17) m/z; 204 |[M+1)
' Enantiomeric ecess: 98% o¢, ChiralPak [A(Qum 4.6x150mm), L. Sol./min, Nex/lt0l =

09/1Ce/v), 40°C, 11 lmin (RE 364),

L4, tmin (Rf 365)
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366 | Morphology: white solid

Morphology: white solid
367 | LC/MS: cond. 2 RT 2.01 min
LC/MS (ES1') m/z: 289 [M#]' LC/MS (ESI) m/z: 287 [M-H]"

Morphology: colorless solid

a0 .C/MS: cond. 2 RT 0.74, 0.88 min LC/MS (ESI*) m/z; 328 [MHI]'
369 Morphology: colorless solid
LC/MS: cond. 2 RT 0.79 min LC/MS (ES1') m/z; 238 [M+I]*
370 Morphology: colorless solid
LC/MS: cond. 2 RT 0.62 min LC/MS (LS1') m/z; 196 [M+HI]"
371 [.LC/MS: cond. 2 RT 2,32 min
LC/MS (EST) m/z: 394 [M+H]' LC/MS (ESTY) m/z; 392 [M-H]-
372 Morphology: colorless oil

L.C/MS: cond. | RT 4.37 min LC/MS (ESI1') m/z; 376 [M+I]*

Morphology: yellow ail
373 | LC/MS: cond. 2 RT 1.37 min
LC/MS (ESI*) m/z: 299 [MHI]' LC/MS (BSI) m/z; 297 [M-H]"

Morphology: orange oil
374 | LC/MS: cond, 2 RT 1.93 min
LC/MS (ESI") m/z: 323 [M+H]* LC/MS (ESIT) m/z; 321 [M-H]

[Table 20]
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Morphology: colorless solid S ——
i NMR (CDCT) & ¢ 3. 11 (m, A1), 4.03 (m, 41), 4,95 (s, 21D, 6.89 (m, 210, 6.97 (m,
20, 7.32 (m, 41),7.93 (s, 0.
LC/MS: cond. 1 RT 4. 40 min LC/MS(ESI') m/z: 400 [MHI]
Mlorphology: yellow solid
g 1L.C/MS:cond. 1 RT 4, 05 min
LC/MSCEST)  m/zi A11 DMHIDT 1C/ZMS(EST)  m/#; 409 Ml
4 Morphology: colorless solid
' LC/MSicond, 1 KT 4. 44 win LC/MS(BSY') m/z: 434 [M+1]'
p Morphology: colorless solid
LC/MS:icond, | RT 4,22 min LC/MS(ESIY) m/z: 380 [M+H]’ |
- Morphology: colorless solid
; LC/MStcond, | RT 4. 72 min LC/MS(ESLY) m/z; 422 M)’
6 Morphology: colorless solid
LC/MS:cond. 1 RT 4,49 min LC/MS (BST") m/zi 450 [M]’
7 Horphology: colorless solid
LC/MS:cond. 1 RT 4,29 min LC/MS(ESI') m/z; 400 [Mull]'
g Morphology: colorless solid
LC/MS:cond. | RT 4. 39 min LC/MS(EST') m/z: 434 [M+U]'
9 Morphology: colorless solid
' LC/MSteond. 1 RT 4, 26 min LC/MS(LEST') m/»; 380 [Mil]
10 Morphelogy: colorless solid
LC/MS:cond, | RT 4. 14 min LC/MS(ESI) m/z; 384 [M+H]'
Morphalogy: colerless solid
1 "-NMR (CDCL,) 6 2 1. 28 (s, 91, 3.13 Gn, 4H), 3.84 (s, 31D, 4.02-1.07 (m, 4l), 4.99
(s, 210, 6.11 (s, 1), 6.86-7.01 (m, 41), 7.86 (s, 1)
LC/MS:cond. 1 RT 3.99 min LC/MS(ESI*) w/z: 426 [M+Il]’
12 Morphology: colorless solid
LC/MS:econd. 1 RT 4. 056 min LC/MSC(ESI") m/z; 396 [M+l]”
14 Morphology: pale yellow solid
' LC/MStcond. 1 RT 4. 09 min LC/MS(ES1™) w/z; 384 [M+u]’
14 Morphology: colorless solid
LC/MS:cond. 1 RT 3, 90 min LC/MS(HS1™) m/z: 428 [MtI1]'
Morphology: colorless solid
16 | LC/MS:cond. ! RT 3,90 min
LC/MSCEST'Y m/z: 412 [MH+H]™ LC/MSCESI™) m/z: 410 [M-H]
16 Morphology: colorless solid
' LC/MS:cond. 1 RT 3,90 min LC/MS(ESL') m/z: 451 |[MiH]"
17 Morphology! pale vellow solid
LE/MStcond. 2 RT 2. 08 min LC/MS(ESI) m/z: 423 [Mu1)"
18 Morphology: pale yellow solid
LC/MS:cond. 2 RT 2. 60 min LC/MS(EST') m/z; 440 [M+1]
19 Morphology: colorless solid
; LC/MSicond. 1 RT 4.22 min LC/MS(EST'Y m/z: 424 [M+11]"
90 Morphology: colorless solid
LC/MS:eond, | RT 4,82 min LC/MSCESE) w/z: 408 [M+I]°
91 Morphology: colorless solid
i LC/MS:icond. ) RT 2.40 min LC/MS(ESIT') m/z: 424 [M+il]
99 Morphology: colarless solid

LC/MS:cond. I RT 4,07 min LC/MS(ESI') m/z; 435 [M+d]’
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Morphology: colorless solid
29 | LC/MS:eond. 1 RT 3,85 min
LC/MSCESTY) m/4: 424 [MUT]' LC/MSCESIL) m/z: 422 [M 1) =
24 Morpholaogy: colorless solid
LE/MS:cond. 2 RT 2.72 min LC/MS(EST) m/z; 500 [M+H]'
Horphology: evolorless solid
98 T-NMR (CDEL,) & 5 3.09-3.30 (m, 4), 4.00 4.09 (m, 41D, 6.12 (s, 211), 6.84-7.02 (m,
‘ WY, T L0 (d, J = &F M, 1H), 781 &d, J =8.7 Hz, 1), 8 00 (s, '1HY.
LC/MS:cond. 2 RT 2.51 min LC/MS(ESL'Y m/z: 440 [M+H]"
96 Morphology: colorless solid
LC/MS:cond, 1 RT 4.10 min LC/MS(BSI') m/z: 424 [M+H]'
97 Morphology: colorless solid ]
LC/MS:cond. 1 RT 4.40 min LC/MS(EST') m/z; 438 [M+H]"
94 Morphology: pale brown solid
LC/MS:eond. I RT 4. 16 min LC/MS(ESI') m/z: 465 [M+H]'
29 Morphology: colorless solid
) LC/MS:cond. 1 RT 4.07 min LC/MS(ESI?) m/z; 441 [MrH]"
20 Morphology: colorless solid
' LC/MS:cond. 1 RT 4.02 min LC/MS(ESI') m/z; 441 [M+H]
41 Morphology! colorless solid
L.C/MS cond, 1 RT 4,47 min LC/MS(ESLY) m/z; 430 [M+H]*
Morphology: colorless solid
39 TH-NMR (CDCI,) & @ 3.11 (t, J=5.01Mz, 44}, 4.02-4.07 (m, 41), 6,00 (s, 2H), 6.86-7.01
T Gmy, a), 7.72 (s, WD), 8.17 (s, 1), 8.29 (s, MO).
LC/MSicond. 1 RT 4,39 min LC/MS(ESLY) m/z; 424 [M+H]'
Horphology: colorless solid
UI-NMR (CDCL,) &6 @ 3.07-3.13 (m, 41, 3.95-4.04 (m, 4l1), 4.29 (dd, J = 4.0 llz, 6.0
33 | Mz, 2H), 4,56 (dd, J = 4,01z, 6,01z, 211), 6.50 (4,29 (d, J = 3.0 lx, L), 6.86-7.01
(m, 4H), 7.37 (m, 1H), 7.42 (s, 111).
LC/MS:cand. 2 RT 2. 27 min LC/MS(ESI') m/z; 438 [M+i]*
” Morphology: colorless solid
) LC/MS:cond, 1 RT 4.62 min LC/MS(EST") w/z; 484 [MHI]"
16 Morphology: colorless solid .
= LC/MS: ¢énd. 1 RT 3.09 min LC/MSCESLY) m/z; 484 [M+ll)’
Morphology: colorless oil
56 N-NMR (CDEL,) 6 ¢ 2,90 (s, @1, 3.11 (m, 41), 4.00 (m, 4H), 6. 06 (s, 21), 6.88-6.98
5 (m, 4H), 7.08 (m, 21).7.28 (m, 21)
LC/MS:cond. | RT 4, 14 min I.({/}S_S(»@VI.'_)? m_/_z;__'l_'l.@_‘;lwlﬂl*_l" e
Kh—nfpﬁholngyi colorless solid .
"H-NMR (CDC1y) & 5 3,16 3.25 (m, 411), 3.79 (s, 311, 4.004,07 (m, 410}, 6,02 (s, 2I),
37 | 6.44-6.50 (mn, 2H), 6.50-6.87 (m, 20), 7.15-7.26 (m, 1), 7.93 (d, J = 1.6 llz, 1D,
8.30 (s, 0.
LE/MS cond. I RT 4. 04 min LC/MS(EST) m/z: 436 [M+1]'
38 Morphology: colorless amorphous
: LC/¥S:cond, I RT 4. 30 min LC/MS(ESI) m/z; 440 [M+1l])’ I
19 Morphology: colorless solid
o LC/MS:cond, 1 RT 4. 18 min LC/MS(ESL') w/z; 420 [MHI]®
407 Morphology: colorless solid

[.C/MSicond. 1 RT 4. 35 min LC/MS(USIY) m/z; 446 [MIH]"
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11 Morphology! colorless solid

L.C/MS:cond. 1 RT 4.40 min LC/MS(ESI') m/z: 474 [Mel]’
12 Morphology: colarless solid

LC/MS:cond. 1 RT 4,39 min LC/MS(ESI") m/z; 474 [MiH]”
43 Morphology: colarless solid

§ LC/MS:cond. | RT 4.60 min LC/MS(ESI') m/fz; 606 [Mi]’

44 Morphology: colorless solid

LC/MS:cond. | RT 4.15 min LC/MS(ESI') m/z: 420 [MH1]'
45 Merphology: colorless solid

LC/MS:cond. ! RT 4,43 min LC/MS(ESI') m/z; 490 [M+H]'
16 Morphelogy: colorless solid

LC/MS:cond, ! RT 4,32 min LC/MS(ESI*) m/z; 434 [M+H]*
4T Morphology: colorless solid

LC/MS:cond. | RT 4.34 min LC/MS(ESI') m/z: 522 [M+HI]'
18 Morphoelogy: colorless solid

LC/MS:cond. 1| RT 4.27 min LC/MS(EST') m/z: 438 [M+H]'
49 Morphology: colorless solid

LC/MS:cond. 1 RT 3.94 min LC/MS(ESI') m/z: 431 [M+I]"
50 Morphology: colorless solid

LC/MS:cond. 1 RT 4.07 min LC/MS(ESI'Y m/z; 464 [M+H]'
51 Morphology: colorless solid

LC/MS:cond. I RT 4.07 min LC/MS(EST') m/z; 449 [M+H]*
52 Morphology: colorless solid

LC/MS:eond. | RT 4.43 min LC/MS(EST') w/z: 492 [M+H]'
54 Morphology! colarless solid
' LC/MSicond, 1 RT 4.34 min LC/MS(ESI') m/z: 458 [M+Il]*
51 Morphology: colorless solid

LC/MS:cond. 1 RT 3,99 min LC/MS(ESI*) m/z: 481 [M+I]*
55 Morphelogy: colorless solid

LC/MS:cond. 1 RT 4. 32 min LC/MS(ESL*) m/z: 440 [MHI1]*
56 Morphology: colorless solid

LC/MS:cond, 1 RT 4. 57 min LC/MS(ESI*) m/z: 508 [M+I]'
57 Morphology: yellow solid

LC/MS:cond. 1 RT 4. 10 min LC/MS(ESL') m/z: 469 [MHI]*
58 Morphology: colorless solid

LLC/MS:cond. 1 RT 4.34 min LC/MS(ES1') m/z; 460 [M+H]*
59 Morphology: colorless solid

LC/MS:cond. 1 RT 4,35 min LC/MSCESIY) m/z; 420 [M+U]'
60 Morphology: yellow solid

LC/MS:eond. | RT 4. 40 min LC/MS(ESI') w/z; 458 [MtH]'
61 Morphalogy: yellow solid

LC/MS:cond, 1 RT 4.34 min LC/MS(ESI') m/z: 512 [M+H]*
62 Morphology: colorless solid

LC/MS:cond. I RT 4. 18 min 1C/MS(ES1') m/s: 465 [M+H]"*
63 Marphology: yellow solid
' LC/MS:cond. I RT 4, 25 min LC/MS(ESI') m/z; 466 [Mfﬂl!__. -

—ﬁg; Morphology! colorless solid 7
LC/MS:cond. 1 RT 4.20 min LC/MS(ESI") wm/z; 442 [M+H]"




5

394

| Table 23

Data

Morphology: colorless solid
'H-NMR (CDC1,) & : 0.94 (¢, J=7.4 Hz, 310, 1,30-1.40 (m, 2H), 1.64-1.77 (m, 2H),

65 3.04-3. 18 (m, 411), 3.90-4.00 (m, 2H), 4.00-4.10 (m, 2H), 4.36 (v, | = 6.4 Hz, 210,
5.04 (s, 2, 6.86-7.04 (m, 4H), 7.24-7.36 (m, 4H).
L.C/MS:cond. | RT 4.92 min LC/MS(ESI®) m/z: 472 [M+H]*
66st | LC/MS:cond. 1 RT 4. 34 min LC/MS(ESI) m/z: 520 [M-I]"
Morphology: colorless solid
66 I-NMR (CDCl,) & : 3.10 (m, 4il), 4.0l (m, 7H),5.00 (s, 2H), 5.02 (s, 21),6.87 (m,
a1, 17.34 (m, 61), 7.97 (m, 2H).
LC/MS:cond, 1 RT 4.85 min LC/MS(ESI') m/z: B36 [M+Il]*
Morphology! colorless solid
-NMR (CDCLy) 6 ¢ 3.09 (m, 4H), 4.02 (m, 4H), 6.29 (s, 2H), 6.84-6.91 (m, 21, 6. 96
67 (m, 211}, 7.09 (m, 1H),7.29 (m, 1H), 7.63 (m, 1H),7.66 (m, 1H), 8. 28 (s, 1), 8.46
(s, 1H)
LC/MS:cond. 2 RT 2.19 min LC/MS(ESI') m/z; 406 [M+1]*
68 Morphology: colorless solid
LC/MS:cond. | RT 4.43 min LC/MS(ES1*) m/z; 437 [MHi]*
69 Morphology: colorless solid
LC/MS:cond. 1 RT 4.24 min LC/MS(ESI') m/z; 403 [M+I]'
70 Morphology: colorless solid
L.C/MS:econd, 2 RT 2,01 min LC/MS(EST') m/z: 419 [M+H]"
71 Morphology: colorless solid
LC/MS:cond, 2 RT 2. 12 min LC/MS(ES1') m/z: 453 [M+1I]"
Morphology: colorless solid
JH-NMR (CDCl,) & : 0.91 (s, 9OH), 1.37-1.45 (m, 2H), 2.31-2.39 (m, 2H), 2.41-2.52
72 (m, 41), 3.82-3.98 (m, 4H), 4.92 (s, 2H), 7.28-7.32 (m, 4H), 7.88 (s, 1H).
LC/MS:econd. I RT 2. 80 min
LC/MS (ESI*) m/z; 390 [M+I]* LC/MS(ESLY) m/z; 434 [M+ICO,]"
73 Morphology: colorless solid
LC/MS:cond. 2 RT 1.37 min LC/MS(ESI') wm/z; 390 [MHI])*
Morphology: colorless solid
74 LC/MS:cond. 1 RT 3. 70 min

LC/MS (ESTY) m/z: 428 [M+H]" LC/MS(ESL) m/z: 472 [M+1CO,]
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Morphology: colarless solid
LC/MStecond. 2 RT 2.47 min LC/MS(ES1') m/z: 460 [M+1I]'

Morphology! yellow solid

N1 NMR (CDC1,) & + 3.76-3.90 (m, All), 3.60-4.80 (m, 411}, 4.96 (s, 21D, 6.60 (d,
76 JT=9.6 Mz I10), 7.26-7.37 (m, 4D, 7.96 (s, 1), 8.26 (dd, J - 2.6, 9.2 llz, D,
8.06 (d, J = 2.6 Hz, 1N).

LC/MS:cond, 1 RT 3.97 min LC/MS(ESIT) m/z: 428 [Mill]

Marpholeogy: colorless solid

T LC/MS:eond, 1 RT 4, 30 min LC/MS(EST') m/z: 451 [Mani]’
Morphology: colorless solid
78 “I-NMR (CDCly) & : 3.04-3.10 (m, 4H), 3, 96-4.06 (m, 4l), 4.94 (s, 21, 6.96 (d,

J=4.3 Nz, 1), 6.58 (d, ] = 4.3 He, 1H), T7.27-7.40 Cm, 41), 7.98 (s, 1.
.C/NS:cond, I RT 4.42 min LC/MS(BST') m/z; 422 |M+H]

Morphology: colorless solid
79 LC/MS eond, I RT 3.40 min
LC/MS(ES1Y)  m/z; 414 [MHI] LC/MSCEST) w/z: 412 [yM-1l]

Morphology: colorless solid
80 LC/MS:cond. 1 RT 3. 77 min
LC/MS (BST') m/z: 414 [M+HT' LC/MS(EST) w/z; 458 [Mi1ICO,]

Morphology: pale brown amorphous
8l | LC/MS:cond.1 RT 3.85 min
LC/MS(EST') m/z: 428 [MHI]' LC/NS(ESI) w/z; 472 [M+HCO,]

Morphology: colorless solid
82 LC/MStcond. 1 RT 3. 90 min
LC/MS(ESL') m/z; 414 [M+H]' LC/MS(ESI ) m/z; 458 [M+HCO,]

Morphology: colorless solid
83 LC/MS:c¢ond. 1 RT 3.88 min
LC/MS(ESLY) m/z: 414 [M+H]' LC/MS(ESL) m/z: 458 [MHICO,]

Morphology: colorless solid

II-NMR (CDC1,) & ¢ 1,95-2.07 (m, 211), 2.20-2.41 (m, 211), 2.99-3.19 (m, 2I1), 4.97
84 (s, 2I1), 5.05 (m, 110}, 5.17 (m, 10, 5 50 (m, U, 6.84 6.98 (m, 211), 7.20 (d, 1),
7.35 (m, 4H) 7.95 (5, LH).

LC/MS:cond. I RT 4,05 min LC/MS(ESI'Y m/zi AT1L [Men]

Morphology: colorless solid

85 L.C/MS:cond, 2 RT 2,41 min LC/MS(ESI') m/z; 399 [M+]
86 Morphology: colorless solid
LC/MS:cond. 2 RT 2. 65 min LC/NS(EST'Y m/z: 414 (M1
g7 Morphology: pale yellow solid
LC/MS:cond, 2 RT 2.29 min LC/MSCESLY) m/z: 401 [MHIT
88 Morphology: colorless solid
LC/MS:cond, 2 RT 2,46 min LC/MSCESIY) m/z: 439 [Mul]!
89 Morphology: colorless solid
‘ LC/MS:cond. 2 RT 2.32 min LC/MS(ESL') m/zy 387 [M+ll)
490 Morphology: colorless solid
LC/MS:cond. 2 RT 2.89 min LC/MS(ESI®) m/z; 413 [Mul}]” - -
91 Morphology:! calorless solid
LC/MS:cond. 2 RT 2,24 min LC/NS(EST) m/z: 431 [Muf]' R T
99 Morphology: colorless solid
’ LC/MS comel. 2 RT 2,43 min LC/MSC(EST') w/z: 400 [MHI]
93 Morphology: colorless amorphous

LC/MS:cond. 2 RT 2.59 min LC/MSCESTY) m/z; Al4 Moz
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94 Morphology: colorless solid
’ LC/MS teomd, 2 RT 2, 59 min LC/MS(ESL) m/zi 416 (M)
95 Marphology: colorless solid
: LC/MS:cond. 2 RT 2,59 min LCAMSCEST') m/z; A8 [M+H]”
96 Morphology: calarless solid
) LC/MS teond, 1| KT 4. 62 min LCAMS(ESC) m/z; 4la (M41)°
Morphology: colorless salid
97 LC/MS tcond. 1 RT 3.62 min
LC/MS (BES1"Y)  m/z: 374 [MWIL]T LC/MSCEST) m/=: 372 [M 1)
Morphology: colorless solid
H-NMR (CDCly) 6 : 2.58 (brs, 2H), 4.00-4.20 (m, 211), 4.35-4.55 (m, 21, 6.00 (brs,
98 ), 6.04 (s, 21, 6.54 (d, J - 2.3 Uz, 1), 7.02 (1, T = 8.6 llz, 21), 7.20-7.40
(m, 211), 7.94 (s, IH), 8.34 (s, 1H).
LC/MS:cond. 1 RT 4,42 min LC/MSCEST') m/z: 421 [M+11]"
Morphology: pale brown sollid
H-NMR (CDCly) & : 2.568 (brs, 21D, 4.09 (a, J = 5. 3 Hz, 2H), 4.45 (q, J = 2.9 lz,
99 24), 5.12 (s, 20, 6.02 (brs, 111, 6.97-7.18 (m, 1), 7.02 (¢, J = 8.8 Hz, 2I)
7.25-7.40 (m, 31, 8.00 (s, ill).
LC/MS cond. 2 RT 2.79 min LC/MS(ESI®) m/z; 437 [MHIT'
100 Morphology: colorloess solid
LC/MS:cond. 1 RT 4. 09 min LC/MS(ESI') m/z: 403 [M+H]*
101 Morphology: ealorless solid
L.C/MS:cond. 1 RT 4. 14 min LC/MS(ESI') m/z: 417 [M+1]’
102 Morphology: colarless solid
LC/MS:cond. 1 RT 4. 31 min LC/MS(EST') m/z: 414 [M+H]'
103 Morphology: colorless solid
LC/MSieond. 1 RT 4,36 min LC/MSCESI') mw/z: 415 [MtH]”
104 Morphology: colorless solid
LC/MScond. 2 RT 2,30 min LC/MSCESI) w/z: 414 (M1
105 Morphology: colorless solid
LC/MS:cond. 2 RT 1.95 min LC/MSCEST') m/z3 414 [M+H]*
106 Morphalogy: colorless salid
LO/MS teond. 2 RT 1,90 min LC/MSCEST) m/z: 414 [M+1]°
Morphology: eolorless solid
107 -NMR (CDELly) & ¢ 3.35-3.60 (m, 11, 3.90-4,10 (m, 1), 4.96 (s, 2U1), 4.90-5.55
(m, 310, 6.26-6.35 (m, 1D, 7.00-7.10 (m, 21}, 7.25-7.50 (m, 6I1), 7.98 (s, L.
LCMS tcond, 2 RT 2,69 min LC/MSCEST) m/z: 416 [M+U]!
108 Morphology: colorless solid
LC/MScond. 2 RT 2. 48 min LC/MS(EST') m/z: 415 [MHI(]'
109 Morphology: pale yellow salid
: LC/MSicond, 1 RT 4. 44 min LC/MSCEST') m/z: 458 [M+H]'
110 Morphology: colorless solid
LC/MS cond. 2 RT 2. 64 min LC/MSCEST™Y m/z; 401 [M+HI]
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397

[0 Bz La |
111 Morphology: colorless solid
' LC/MS:cond. | RT 4. 05 min LC/MS(ESI') m/z; 416 [M+1]°
Morphology: colorless solid
'M-NMR (CDCLy) & : 2.53-2.656 (m, 21), 4.08-4.13 (m, 2H), 4.41-4.50 (m, 2I1), 4.95
112 {s, 21), 6.00-6.03 (m, 1H), 7.02 (v, ] = 8.6 Uz, 201), 7.25-7.40 (m, 6H), 7.93 (s,
L,
LC/NMS:cond. 1 RT 4,51 min LC/MSCESI') m/z; 397 [M+H]'
Morphology: colorless solid
113 M-NMR (CDC1,) & ¢ 2.20-2.85 (m, 4H), 3.20-3.44 (w, 2H), 4.76-5.10 (m, 4l) 7.08
(v, ] = 8.8 Uz, 21), 7.20-7,60 (m, 6i1), 7.93 (s, 1.
LC/MS:cond. 1 RT 4,51 min LC/MS(ESI') wm/z; 417 [M+l1]’
Morphology: colorless solid
'H-NMR (CDCl,) & : 1.60-1.80 (m, 2H), 1.85-2,00 (m, 2i1), 2.70-3.10 (m, 3I),
114 | 4.85-5.15 (m, 21), 4.94 (s, 211), 6.99 (t, J = 8.6 Nz, 21, 7.10-8.20 (m, 20,
7.26-7,39 (m, 4H), 7.91 (s, 1H),
| LC/MSicond, 1 RT 4,51 min LC/MS(ESI') m/z; 399 [M+i]'
115 | LC/MS:cond. 1 RT 2.99 min LC/MS(ESI') m/z; 430 [MHI]'

[Table 27]




398

| Le/ns (Bs1Y)

m/z; 430 [

lix Data
116 | Morphology: colorlass solid -
117 | Morphology: eolorless solid N o S
118 | Morphology: colorless solid
119 | Morphology: colorloss solid S -
120 Morphology: yellow solid _
LC/MS: cond. 3 RT 2,04 min LC/MS (USI1') m/z. 456 [M+IT
191 Morphelogy: colorless amorphous
. LC/MS: vond. 2 RT 2.42 min  LC/MS (ESL') m/z; 397 [M+Il'
199 Morphology: pale brown oil
LC/MS: cond, 2 RT 1,76 min LC/MS (BST'Y miz: A14 [MHIL]
124 Morphology: colorless solid
" LC/MS: cond. 2 RT 2.51 min  LC/MS (BEST') m/zy 417 [MHI]
124 Morphology: colorless solid
LC/MS: cond, 1 RT 2,70 min  LC/MS (ES1") m/z: 400 [Mil]’
125 Morphology: colorless solid
1.C/MS: cond. 2 RT 2.55 min LC/MS (ESI') m/z: 407 [Mel]”
196 Morphology: colorless solid
LC/MS: cond. 2 RT 2.66 min LC/MS (ESI) m/z: 407 [M+I]"
127 Morphology: calorless solid ‘
LC/MS: cond. 2 RT 2,61 min LC/MS (BST) m/z: 411 (M)’
128 Morphology! pale yellow solid
LC/MS: cond. 2 RT 2.46 min LC/MS (ESTY) m/z; 414 [M+1]"
199 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2.46 min LC/MS (ESL') w/z: 414 [Mul)'
130 Morpho logy: while solid
LC/MS: cond. 2 RT 2.53 min LC/MS (ESI7) m/z: 430 (M-1)
131 Morphology: pale yellow solid
' LC/MS: cond. 2 RT 2.36 min 1LC/MS (ESI') m/z: 8396 [M+11]°
132 Morphologys colorless solid
LC/MS: cond. 2 RT 2.66 min, 2.70 min LC/MS (ES1Y) m/z: 411 [N’
143 Morphology: colorless saolid
LC/MS: cond. 2 RT 2.69 min LC/MS (EST") m/z: 411 [M+i]’
154 Morphology: colorless solid
T LC/MS: cond. 2 RT 2,68 min  LC/MS (ESL') m/z; 431 [MHI]*
136 Morphology: colorless solid
LC/MS: cond. 1 RT 4. 10 min LC/MS (ESL) m/z: 429 [Mon)!
136 Morphology: colorless solid
7 Le/Ms: cond. 2 RT 2.48 min  LC/MS (ESI) w/zi 414 [N+l
137 Morphology: pale yellow solid _
' LC/MS: cond, 2 RT 2.49 min LC/MS (EST') m/z: 414 [MHL]
138 Morphology: colorless solid
1.C/MS: cond. 2 RT 2.51 min LC/MS (BS1') m/z; 418 [MHI]®
139 Morphology: white solid
LC/ZMS: cond., 2 RT 2,23 min  LC/MS (BSL") m/z: 397 {Mil]'
Morphology: colorless solid
140 | LC/MS: cond. 1 RT 4. 84 min
LC/MS (ESTY) w/z: 466 MY LC/MS (ESI) w/z; 510 [MiHCO,]
Morphology: colorless solid 7
141 | LC/MS: cond. | RT 4. 12 min

LC/MS (BSL) w/z: 474 [MIICO,]
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Morphology ! calorless solid
142 | LC/MS: cond. | RT 4. 27 min
LE/MS (BST) m/zi 436 [MHIT'  LC/MS (ES1) m/z; 480 [M+ICO,]
143 Morphology! pale yellow solid
LC/MS: cond. 1 RT 3.99 min  LC/MS (BS1') m/zi 435 [M+H]' B
144 Morphology: pale yellow solid
| LE/ANS: cond. 1 RT 4,17 min LC/MS (EST') m/fzs 465 [M+l]”
145 Morphology: colorless solid
| LE/MS: cond. | RT 4,07 min_ LC/MS (ESL') w/zi 466 (MHl]’ P——
146 Morphology: pale yellow solid
LC/NS: cond. 2 RT 2.15 wmin  LC/MS (ESI') m/z; 397 [Mul]'
147 Morpholeogy: colorless solid
[.C/MS: cond. 1 RT 4.27 min LC/MS (BST') m/z: 464 [MHI]'
148 Morphology! colorless solid
LC/MS: cond, 2 RT 2,44 min LC/MS (ESI') m/z; 450 [Mi1]"
119 Morphology: colorless solid
T LC/MS: cond. 2 RT 2,68 min LC/MS (EST') m/z: 528 [M4H]'
150 Morphology: pale yellow solid .
L.C/MS: cond. 2 RT 2,26 min LC/MS (ESU') m/z; 438 [Milf]
(5] Morphology: colorless solid »
LO/MS: cond. 2 RT 2.67 min LC/MS (BST') m/z: 528 [M+H]"
162 Morphology: colorless solid
LC/MS: cond. 2 RT 2.40 min LC/MS (ESI') m/z: 450 [M1]
153 Morphology: ecolorless solid
" Le/MS: cond. 2 RT 2,69 min LC/MS (EST") m/z; 464 [M+H]"
154 Morphology: colorless solid
7| LC/MS: cond. 2 RT 2,67 min  LC/MS (ES1') m/z: 6518 [M+I]
155 Morphology: pale yellow solid
LC/MS: cond, 1 RT 4,00 min LC/MS (ESL) m/z: 386 [MHI]"
156 Morphology: cvolorless solid
LC/MS: cond. 2 RT 2.52 min  LC/MS (BSI') m/z: 474 [Mill]"
157 Morpho logy: colorless solid
LC/YS: cond. 2 RT 2.30 min LC/MS (BSL') m/z: 390 [MHI])'
158 Morphology: colorless solid _
d LO/MS: cond, 2 RT 2.31 min  LC/MS (EST') m/z; 422 [Ml]”
159 Morphology: colorless selid
LC/MS: cond, 1 RT 4,29 nin  LC/MS (BSL') m/=: 421 [M+1]'
160 Morphology: eolorless solid
LC/NS: cond. 2 RT 2.57 min LC/MS (ES1') m/z; 447 [M+I]°
161 Morphology: colorless solid
’ LC/MS: cond. 1 RT 4.04 min  LC/NMS (BESI') m/z: 433 [Mal]"
162 Morphology: colorless solid
LC/MS: cond, 1 RT 4. 12 min LC/MS (ESI') m/z: 463 (M1
163 Morphology: colorless solid
LC/MS: wond. | RT 4,32 min LC/MS (S1') w/z; 468 [Mil]'
164 Morphology: colorless solid
LC/NS: cond, 2 RT 2.47 min LC/MS (ES1') m/z; 419 [Mel] o
166 Morphology: colorless solid
LC/MS: cond. 2 RT 2.82 min  LC/ZNS (ES1") m/z: 616 [MHI]°
166 Morphology: colorless solid
) LC/MS: cond. | RT 4.80 min LC/MS (ESL') m/z: 464 [Ma]’




401

[Tablc 29]




402

lix Dita
167 Morphology: colorless solid

LC/MS: cond. 2 RT 2,52 min  LC/MS (ESI') m/z: 383 (M1’
168 Morpho logy: colorless solid

LC/MS: cond, 2 RT 2,43 min  LC/MS (ESL') m/z: 430 [Mu1)°
169 Morphology: colorless solid
‘ LC/NMS! cond. 2 RT 2.60 min  LC/MS (EST') m/z; 512 [M+#1]’
170 Morphology: colorless solid

LC/MS: cond. 2 RT 2.56 min LC/MS (ESL') m/z: 421 [M+H]'
171 Morphology: colorless solid

LC/MS: cond, 2 RT 2.59 min LC/MS (ESLY) m/z: 403 [M+H]*
172 Morphology: colorless solid

LC/NS: cond. 2 RT 2,57 min  LC/MS (ESI') m/z: 462 [M+1]"
173 Morphology: colorless solid |

ol Le/Ms: cond. 2 RT 2.72 min LC/NS (ES1') m/z: 437 [M+H]’

174 Morphology: colorless solid

LC/MS: cond. 2 RT 245 min LC/MS (ESI') m/z; 423 [M+HI]”
176 Morphology: pale yellow solid

LC/NS: vond. 2 RT 2.61 min LC/MS (EST') w/z: 447 [M+H]’
176 Morphology: colorless solid

LC/MS: cond. 2 RT 2.74 min  LC/MS (ES1Y) m/zi 447 [MHI]"
77 Morphology: colorless solid

L.C/NS: cond. 2 RT 2.41 min LC/MS (ESI') m/z; 405 [M+I(]"*
178 Morphology: colorless solid

LC/MS: cond. 2 RT 2.52 min LC/MS (EST7) m/z; 419 [M+ll]’
179 Morphology: yellow solid

LC/NS: cond. 2 RT 1.96 min LC/MS (BST°) m/z; 467 [MHI1]"
180 Morphology! colarless solid

LC/MS: cond. 2 RT 2.47 min LC/MS (EST") m/z; 387 [M+1]'
181 Morphology: colorless solid

LC/MS: sond, 2 RT 2.38 min LC/MS (ESTY) m/z; 421 [MHI]’
182 Morphology: colorless solid

LC/MS: cond. 2 RT 2,88 min LC/MS (ES1') m/z; 407 [M+H]'
183 Morphology: colorless solid

LC/MS: cond. 2 RT 2,88 min LC/MS (ESI') w/z; 419 [(Mul]’
184 Morphology: colarless solid
‘ LC/MS: cond. 2 RT 2.77 min LC/MS (ESTY) m/z; 471 [M+1]’
185 Morphology: pale yellow solid

LC/MS: cond, 2 RT 2. 81 min LC/MS (ESI') m/z; 428 (M4’
186 Morpho logy: colorlgss solid

LC/MS: cond, 2 RT 2,66 min LC/MS (EST*) m/z: 471 [M+1I]
187 Morphology: colorless solid
' LC/MS: cond, 2 RT 2.25 min LC/MS (ESI) m/z; 411 [M+IL]"

Morphology: colorless solid
188 | LC/MS: cond. 2 RT 2. 106 min

LC/NS (ESL) m/zi 437 (MH1l' LC/MS (EST) m/z; 481 [MHICO,]"
189 Morphology: while solid

LC/MS: cond. 2 RT 2.28 min  LC/MS (ESI') m/fz: 528 [M1]'

-11484 ﬁorphnlngy: colorless solid ‘

LC/MS: cond, 1 RT 3.99 min LC/NMS (BSI*) m/z: 453 [M+lI]'

191 Morphology: colorless solid

LC/MS:

contl,

2 RT 2,61 min LC/NS (EST') m/z; 435 [M+1]'
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{93 Morphology: colorless solid |
LC/AMS: cond, 2 RT 2.09 min LC/MS (GSI") m/z: 446 (Ml
193 Marphology: colorless solid
Ul LC/MS: cond. 2 RT 2,20 min LE/MS (BS1Y) w/z; 437 [M]°
194 Morphology: colorless solid
' LC/MS: cond. 2 RT 2.33 min LC/MS (ESI7) m/zi 487 [MeH]™
195 Morphology: colarless solid
) LE/MS: cond. 2 RT 2.28 min  LC/MS (BS17) m/z: 489 [M+H]'
196 Morphology: pale yellow solid
’ LC/MS: cond, 2 RT 2,08 min LC/MS (ESI') m/z: 455 [M+1]*
197 Morphology® colorless solid
LC/MS: cond. 2 RT 2,20 min LC/MS (ESI') m/z; 419 [M+1]
198 Morphology: colorless solid
LC/MS: cond, 2 RT 2,08 min LC/MS (BSL') w/#: 408 [M=1]"
194 Morphology: colorless selid
“7 | LC/MS: cond, 2 RT 2,22 min LC/MS (ESI™) m/zi 463 [M+I]"
260 Morphology: colorless solid
B LC/MS: cond. 2 RT 2.48 min LC/MS (BSI1') m/v: 441 [M+HI]”
901 Morphology: pale yvellow solid
LC/MS: cond. 2 RT 2.42 min LC/MS (BST') m/z; 439 [M+H]1*
208 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2,38 min LC/MS (BSI*) m/z: 467 [M+i]'
Morphology: colorless salid
203 | LC/MS: cond, 2 RT 2,16 min
LC/MS (ESLT) m/z: 437 [M#]* LC/MS (ESL) m/z: 481 [M+IICO,]
Morphology: colorless solid
204 | LC/MS! cond. 2 RT 2.16 min
LC/MS (BSI') m/z: 437 [MiH]' LC/MS (EST) m/z: 481 [MiHCO,]
906 Morphology: yvellow solid
LC/MS: cond. 2 RT 2,43 min LC/MS (KSI") m/z: 439 [MmHI]'
906 Morphology: colorless amorphous .
i LC/MS: cond. 2 RT 2,08 min LC/NMS (BS1') m/z: 433 [M+1]'
907 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2.22 min LC/MS (ES1') m/z: 449 [Mll]”
208 Morphology: white solid
’ LC/MS: cond., 2 RT 2.30 min LC/MS (SL') m/z: 528 [M+11]"
209 Morphology: brown solid _
LC/MS: cond. 2 RT 2.10 min LC/MS (BSI[°) m/z: 455 [M+1]"
210 Morphology! brown selid
LC/MS: cond., 2 RT 2.48 min LC/MS (ESI") m/z: 441 [Ma1t]”
Morphology: whiLe solid
2101 e/MS: cond. 2 RT 2.39 min LC/MS (ESI') w/z: 527 [i+H)'
213 Morphology: colorless solid
ST L LE/MS: cond. 2 RT 2,00 min  LC/MS (ESTT) m/zi 492 [y+1]
913 Morphalogy: white solid
LC/MS: cond. 2 RT 2.48 min LC/MS (ESI') m/z: 541 [Mil1]
—2—M Morphology: colorless solid
LC/MS: cond. 2 RT 2,19 min  LC/MS (ESIY) m/z: 460 [M4H])'
915 Morphology: colorless solid
© | LC/MS: cond, 2 RT 2,49 min  LC/MS (ES1°) m/z: 501 [M+1]°
916 Morphology: colorless oil '
LC/MS: cand. 2 RT 2.38 min  LC/MS (BS1') m/z; 542 [MHI])®
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917 Morphology: coloyliess amorphous

LC/MS: cond. 2 RT 2.10 min LC/MS (ESI') m/z; 506 [M+i]
918 Morphology: pale yollow solid .

LC/MS: cond. 2 RT 2.32 min LC/MS (ESI') w/z: 451 [Wu]*
219 Morphology: pale yellow solid
- LC/MS: cond. 2 RT 2,24 min  LC/MS (BSI') m/z; 468 [yi]'
990 Morphology: colorless solid

LC/NS: cond. 1 RT 4.49 min LC/MS (ESI*) m/z: 437 [M+H]"
9] Morphology: ¢olorless solid '

LC/MS: cond. 2 RT 2.46 min LC/MS (BSI') m/z: 455 [MHI]
999 Morphology: colorless amorhphous
i LC/MS: cond. 2 RT 2.65 min 1LC/MS (ESL') m/z; 506 [M+il]°
993 Morphology: pale yellow solid
a LC/MS: cond. 2 RT 2.80 min LC/MS (BSI') m/z: 484 [M+H]'
994 Morphology! colorless solid

LC/MS: cond., 2 RT 2.45 min LC/MS (ESI') m/z: 440 [M+U]"
995 Marphology: colorless amorphous

LC/MS: cond. 2 RT 2.69 min LC/MS (EST') m/z: 435 [M+1]’
996 Morphology: white solid

LC/MS: cond. 1 RT 4.22 min LC/MS (ESL') m/z: 386 [M+I]’
997 Morphology: white solid

LC/MS: cond. | RT 3.90 min LC/MS (EST') m/z; 398 [M4Il]'
928 Marphology: colorless solid

L.C/MS: cond. 2 RT 2.66 min LC/MS (ESI') m/z; 437 [M+H]"
999 Morphology: colorless solid

L.C/MS: cond. 2 RT 2.68 min LC/MS (BSI') m/z; 467 [M+H]'
930 Morphology: colorless solid »

LC/MS: cond. 2 RT 2.57 min LC/MS (ES1') m/z; 425 [M+l]"
931 Morphology: colorless solid _

LC/MS: cond. 2 RT 2.27 min LC/MS (ESI') m/z: 456 (M)
439 Morphology: colorless solid

LC/MS: cond. 2 RT 1.70 min LC/MS (ESI') m/z; 420 [MHl]"
933 Morphology! colorless solid

LC/MS: cond. 2 RT 2.84 min LC/MS (ESI') m/z: 459 [M4H]'
934 Morphology: colorless solid

LC/MS: cond. 1 RT 2.65 min LC/MS (ES1') m/z; 437 [M+l]'
935 Morphology: colorless solid

LC/MS: cond. 2 RT 2.46 min LC/MS (ESI') m/z; 455 [M+H]'
996 Morphology: colorless solid
UL LE/MS: cond. 2 RT 2.98 min  LE/MS (ES1Y) m/z: 519 [M+I]”
937 Morphalogy: colorless solid A
: LC/MS: cond. 2 RT 2.78 min LC/MS (ESI') m/z: 433 [MiH]'
238 Morphology: colorless solid

LC/MS: cond. 2 RT 2.72 min  LC/MS (ESI') m/z: 491 [M+1I]*
239 Morphology: pale yollow solid

LC/MS: cond. 2 RT 2.83 min LC/MS (EST') m/z: 487 [MHI])*
940 Morphology: colorless solid

LC/MS: cond. 2 RT 2,61 min LC/MS (ESI') mw/zi 450 [M+1]'
941 Morphology: colorless solid

LC/MS: cond. 2 RT 2.33 min LC/NS (ESI') m/z; 438 [M+I]'
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942 Morphology: colorloess solid
LC/MS: cond, 2 RT 2,76 min LC/MS (ESI') m/z; 451 [M+l(]’
243 Morphology: colorless solid
© | LC/NS: cond. 2 RT 2.88 min LC/MS (ESI') w/z: 469 [Miil]'
944 Morphology: colorless solid
| LC/NS: cond. 2 RT 1.86 min  LC/MS (ESL') m/zi 420 [Mut]”
945 Morphology: colorless solid
LC/MS: cond. 2 RT 1. 74 min LC/MS (ES1') wm/z; 420 [Nl
946 Morphology: colorless solid
LC/MS: cond. 2 RT 2,80 min LC/MS (BST') m/z: 451 [M+1]
247 Morphology: colorless solid
.C/MS: cond. | RT 4.60 min LC/MS (ES1') m/z; 470 [M+H]'
248 Morphology: pale gray solid
) LC/MS: cond. | RT 4.20 min LC/MS (EST') m/%; 504 [M+I]"
949 Morphology: colorless solid
LC/MS: cond. 2 RT 2.63 min LC/MS (ESI') m/z; 488 [M+H]®
950 Morphology: colarless solid
LC/MS: cond. 2 RT 2,25 min LC/MS (BST') m/=; 426 [M+1]*
961 Morphology: colorless solid
LC/MS: cond. 2 RT 2.61 min LC/MS (BSI') m/z; 467 [M+H]*
952 Morphology® colorless solid
L.C/MS: cond, 2 RT 2.40 min 1.C/MS (ESI') m/z; 4560 [M+H]*
963 Morphology: colorless solid
LC/MS: cond. 2 RT 2.92 min LC/MS (ESI') m/z; 467 [M+l]*
954 Morphology: colerless solid
LC/MS: cond. 2 RT 2,85 min LC/MS (ESLY) m/z: 471 [M+11]*
955 Morphology: eolorless solid ’ o
LC/MS: cond. 2 RT 2.77 min LC/MS (ESL') m/z; 835 [MiH]*
956 Morpholegy: colorless solid
LC/MS: cond, 2 RT 2,66 min LC/MS (USI") w/z; 454 [M+l1]'
957 Morphology: colorless solid
LC/MS: cond, 2 RT 2.79 min LC/MS (BS1') m/z; 618 [M+H]!
958 Morphology: colorless solid
7 LC/MS: cond. 2 RT 2,658 min  LC/MS (ESI*) m/zi 454 [Ma11]'
959 Morphology: colorless solid
T LC/MS: cond, 2 RT 2,38 min  LC/MS (ESI') m/z; 491 [M+H]'
960 Morphology: pale orange solid
LC/MS: cond. 2 RT 2,80 min LC/MS (HS1%) m/z; 459 [Mill]*
261 Morphelopy: colorless solid
LC/MS: cond. 2 RT 2,24 min LC/MS (ESI?) m/z: 438 [MiN]*
962 Morphe logy: colaorless solid
LC/MS: cond, 2 RT 2.31 min LC/MS (ESI?) m/z: 438 [M+H]'
263 Morphology: colerless solid
LC/MS: cond, 1 RT 4.12 min  LC/MS (BSI') w/z; 438 [M+I]°
264 Morphology: colorless solid
LC/MS: cond. | RT 4.47 min LC/MS (ES1') m/z; 456 [M+H]'
965 Morphology: pale yellow solid
© | LE/MS: cond. 1 RT 3.80 min  LC/MS (ES1') m/z; 426 [MiH]'
266 Morphology: colorless saolid
LC/MS: cond, 2 RT 3.01 min LC/MS (ESL") m/z: 521 [Mul’
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467 Horpholugy: coloriess solid
LC/MS: cond, 2 RT 2. 83 min LC/ZMS (IS1') m/z: 505 [M1Il]
- Marphalogy: colorless solid
LC/MS: cond. 2 RT 2,28 min LC/MS (ESU) m/z; 438 [M#l]”
960 Morphology: colorless solid :
P L LE/MS: cond, 2 RT 2,37 min LGNS (ES1Y) m/zi 473 [Wel]' o -
970 Morphology! ecolorless solid
LC/MS: cond, 2 RT 2.45 min  LE/NS (ES1Y) m/z: 488 [M+n]*
971 Varphology: colorless solid
LC/MS: cond. 2 RT 1,77 min  LC/MS {1ES1Y) m/zs 450 [MH1])'
972 Morphology: colorless solid
LC/MS: cond, 2 RT 2.37 min LC/MS (BSI') w/z; 451 [M+H]
973 Morphology: colorless solid -
.C/MS: cond, 2 RT 2.79 min L.C/MS (ES1') m/z; 484 [M1II]°
974 Morpholegy: colorless solid
LC/MS: cond. 2 RT 2.68 min LC/MS (ESI") m/z; 488 [M+1l]'
276 Morphology: colorless solid
.C/MS: cond, 2 RT 2.37 min LC/MS (ES1') m/z; 440 [M11]”
976 Morphology: colorless solid
LC/MS: cond. 2 RT 2.79 min LC/MS (BSI') m/a; 451 [M+H]"
977 Morphology: colorless solid
LC/MS: cond, 2 RT 2,76 min LC/MS (ESL') m/z; 461 [M11]°
278 Morphology: colorless solid
LC/MS: cond. 2 RT 2.53 min LC/MS (ES[') m/z: 462 [M+H]*
279 Morpho logy ! uolorlcss solid
1.C/MS: cond. 2 RT 2.61 min LC/MS (ES1®) m/z; 449 [M+I1]"
280 Morphology: eolorless solid
LC/MS: cond. 2 RT 2.73 min LC/MS (ESI') m/#: 484 [M+H]®
281 Morphology: colorless solid
LC/MS: cond. 2 RT 2.72 min LC/MS (ES1') m/xz; 439 [MiH]'
982 Morphology: colorless solid
LC/MS: cond, 2 RT 2,38 min LC/MS (EST") m/z; 440 [M+i1]'
283 Marphology: colorless salid '
LC/MS: cond, 2 RT 1,72 min LC/MS (IIS17) m/z: 449 [M+H]'
984 Morphology: colorless solid
LC/MS: cond. 2 RT 1.81 min LC/MS (BST') m/z; 434 [M+I(]'
985 Morphology: colorless solid
C | LC/MS: cond. 2 RT 2.70 min  LC/MS (BS1') m/«; 465 [M+H]*
986 Morphology: colorless solid
LC/MS: cond, 2 RT 2.12 min LC/MS (ST m/z; 450 [M+I1
987 Morphology: coleorless solid
LC/MS: cond, 2 RT 2.58 min LC/NMS (EST7) m/z; 467 [M+l]"
938 Morphology: colorless solid
LC/MS: cond, 2 RT 2.99 min  LC/MS (ST m/z: 490 [M+H]'
989 Morphology: colorless solid
2 LC/MS: cond. 2 RT 2,33 min  LC/MS (BST') m/z; 450 [M+H]’
200 Morpho logy ! colorless solid
. LC/MS: cond, 2 RT 1.91 min LC/MS (US1) m/z: 434 [M+HI]!
991 Morpholopy ! colorless solid )
LC/MS: vond. 2 RT 2.63 min  LC/MS (UST') m/z: 469 Ml
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492 Morpholegy: colorless solid '
. LCAMS T cond, 1 RT 4,27 min  LC/NS (EST17) m/z: 462 [M+Il]’ __|
o Morphology! colorless solid
UL LC/MS: cond. 2 RT 2,64 min  LC/MS (BSI1Y) m/z: 486 [M+]'
994 Morphologyiecolorless solid
LO/AMS: cond, 2 RT 2.78 min  LC/NS (ESI') m/z: 433 [Ma0]!
206 Morpholoegy: colorless solid _
; LC/MS: cond. 2 RT 2,86 min  LC/AMS (IST') m/z; 460 [M+11]°
206 Morphology: colorless solid .
LC/MS: cond, 2 RT 2,31 min LC/MS (ESI') m/z; 445 [Mi01]°
097 Morphology: calorless amorphous
.C/MS: cond. 2 RT 2,62 min LC/MS (ES1') m/fz: 479 [Min]”
598 Morphology: eolorless solid '
LC/MS: cond. 2 RT 2.38 min LC/MS (ESI') m/z; 445 [Mtll]”
999 Morphology: colorless solid
UL LC/NS: eond. 2 RT 2,56 min  LC/MS (BST') m/z: 462 [Med]
300 Morphology: pale yellow solid
: LC/NMS: cond. 2 RT 2.63 min  1LC/NS (BS1') m/z; 4565 [M+I]
301 Morphology: colorless solid
LC/MS: cond, 2 RT 2.37 min LC/MS (BSI') m/z; 448 [M+H]
302 Morphology: colorless solid
LC/MS: cound. 2 RT 2.52 min LC/MS (BSI®) m/z; 465 [M+it]
303 Morphology: pale yellow solid ‘
LC/MS: cond. 2 RT 2,29 min LC/MS (ESI") m/z; 453 [Miul])'
404 Morphology: colorless solid
i LC/MS: cond. 2 RT 2.33 min LC/MS (BSI') m/#; 453 [Mtn)'
306 Morphology: colorless amorphous
LC/MS: cond. 2 RT 2.495 min LC/MS (ES[') m/z; 467 [M+H]
206 Morphology: eolorless amorphous
ST LE/MS: cond. 2 RT 2.87 min  LO/MS (ESI') m/z: 465 [M+H]'
307 Morphology: colorless solid
LC/MS: cond. 2 RT 2,36 min LC/MS (ESI') m/z: 455 (M1l
408 Morphology: colorless amorphous
. LC/MS: cond, 2 RT 2,30 min LC/MS (ESI') m/z; 441 [MtI]"
109 Morphology: eolorleoss amorphous
) L.C/MS: cond. 2 RT 2.31 min LC/MS (ESI') m/z: 441 [Mell]
310 Morphology: colorless solid
' LC/NS: cond, 2 RT 2,45 min LC/MS (ESI') m/z: 425 [MiH]’
311 Morphology: colorless solid
LC/MS: cond. 2 RT 2,66 min LO/MS (ESL') m/z: 437 [M+11]'
412 Morphology: colorless solid
: LC/MS: cond. 2 RT 2,62 min  LC/MS (ESI®) m/z: 6§64 [MHi]'
313 Norphology: pale yellow solid
T LE/MS: cond, 2 RT 2,65 min  LC/MS (ESI') m/zi 466 [M+]’
" Morphology: colorloss solid
A | L e/MS: cond. 2 RT 2,92 min LCAMS (BST) m/z; 530 [M+1]"
15 Vorphology: colorless solid
LC/NS: cond, 2 RT 2.29 min LC/MS (BSI') m/#: 453 [Ml]’
116 Marphology: colorless solid ‘ )
' LC/MS: cond. 2 RT 2.29 min LC/MS (ES1') w/z; 4563 Dl |
317 Mnrphnlugy:_cblurluss solid
i LE/MS: cond, 2 RT 2.21 min  LC/MS (ESI') m/z: 494 [MHI]®
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518 Maorphology: colorless solid

LC/MS: cond. 1 RT 4,80 min  LC/MS (ES1') w/zi 426 [M4h]'
%18 Morphology: colorless solid N

T LC/NS: cond. 1 RT 4,27 min  LC/MS (II81') m/z; 425 [M+I1]'

Morphology: colorless salid
320 | LCAMS: cond. 1 RT 4. 11 min
| e/Ns @S m/zi 450 DT LE/NS (ESTY) w/z: 448 [M-I)
491 Morphology: colorloess solid .
i LC/MS: cond. 2 RT 1.90 min  LC/MS (ES1") m/z: 452 (M+H]"
322 | Morphology: colorless solid
394 Morphology: brown solid

LC/¥S: cond. 2 RT 1.91 min LC/MS (ESIY m/z; 452 [M+I]*
394 Morplology: colorless solid

1.C/MS: cond. 2 RT L.88 min LC/MS (BS1') m/z: 452 [M+I1*
496 Morphology: colorless solid

LC/MS: cond, 2 RT 2.42 min  LC/MS (ESI') m/z; 467 [M+H]"
326 Morphology: colorless solid

LCAMS: cond, 2 RT 2,44 min LC/MS (ES1") m/z: 487 [M+H]"
357 Morphology: colerless solid

LC/MS: cond, 2 RT 2.85 min LC/MS (ESL1') m/z: 465 [M+H]*
328 Morphology: colorless saelid

LC/MS: cond. 2 RT 2.25 min LC/MS (ESI1Y) m/z: 466 [M+1I]*
399 Worphology: colorless solid

[LC/MS: cond. 2 RT 2.43 min LC/MS (HS1') m/z; 500 [M+H]~
330 Morphology: pale brown selid ‘
‘ LC/MS: cond. 2 RT 2.26 min LC/MS (BST') m/z: 470 [MHl]"
331 Morphology: colorless solid

LC/MS: cond. 2 RT 2.40 min LC/MS (ESI') m/z; 467 [MiI]'
930 Morphology: colorless solid
L LC/NS: cond, 4 RT 1.68 min  LC/MS (ESL') m/z; 460 [M+H]'
433 Morphology: colorless solid

LC/MS: cond. 2 RT 2.34 min  LC/MS (ESI') m/z; 456 [M+H]'
454 Morphology: colorless solid

I.C/MS: cond. 2 RT 1.98 min LC/NS (ESL') m/z; 466 [M+H]®
435 Morphology: colorless solid
o LE/MS: cond. 2 RT 2.23 min LC/MS (ESIY) m/z: 468 [M+H]*
136 WMorphology: colorless amorphous

LC/MS: eond. 2 RT 2.39 min LC/NS (ESI") m/z: 467 [M+I]’
397 Norphology: colorless solid ‘

.C/MS: cond, 1 RT 3.87 min LC/MS (USTY) m/z; 455 [M+1]"
438 Morphology: colorloess solid

L.G/MS: cond. 1 RT 3,76 min LC/MS (BSI) m/z; 497 [(MHI]”
%30 Morphology! colorless solid
SO LC/MS: cond. 1 RT 4079 min  LC/MS (ESI') m/wi 505 [Mit]"
340 Morphology: yellow salid

LC/MS: cond. 1 RT 4,55 min  LC/MS (BSI) m/z; 461 [M+i]*

Morphology: colovloess solid
341 | LC/MS: cond, 1 RT 4. 156 min

LC/MS (BS1) w/us 467 [Wil)T 1C/MS (1S1) w/zi 466 [M-H]
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Morphology: colorless amerphous
IH-BMR  (CDCLy) 8 :2.61(d, J = 6.6 Mz, 31D, 3.41-3.46(m, 110,
449 3,92-3.99¢m, L), 4.70Cl, J = 26.4 MUz, 1), 4,.87-6.07(m, 21,
5, 16-5. 31 G, 21, 6.09-6.156(m, 1), 7.00 7.06(m, 301), 7.27(m, 111,
7.45-7. 50{m, 2I1)
LC/MS: cond. 2 RT 2.39 min  LC/MS (ESI') m/z; 467 [MHI]'
Morphiology: colorless amorphous
aqy | LH-NMR (copely)  8:2.810d, ] = 7.6 Nz, 310D, 3.41-3.47(m, 1D,
3.92-8.99(m, 11), 4.70(d, J =26.7, 1), 4.87-5.05(m, 21), 5.16~5. 31 (m,
21), 6.09-6. 14 (m, L), 7, 00-7.08{m, 311), 7.28(m, 1), 7.45-7.50(m, 2II)
444 Morphology: colorless solid
LE/MS: cond. 2 RT 2.61 min LC/NS (EST') m/#; 464 [M+H]®
345 Morphology: colorless solid
LC/MS: cond. 2 RT 2.65 min LC/MS (ESI') m/z: 467 [M+H]°
116 Morphology: colorless solid
LC/MS: cond. 2 RT 2.82 min LC/MS (ESL') m/z: 501 [M+HI]*
347 Morpholegy: colorless amorphous
LCAMS: cond, 2 RT 2.01 min LC/MS (ESIT) m/z; 466 [Mi]’
348 Morphology: colorless.amorphous
LC/MS: cond. 2 RT 2.01 min LC/MS (BST') m/z; 466 [M+H]'
349 Morphology: colorless solid
' LC/MS: cond, 2 RT 2.63 min LC/MS (LS1') m/z: 481 [M+1)*
350 Morphology: colorless solid ‘
' LC/MS: cond. 2 KT 2.685 min LC/MS (EST') m/z; 501 (M)’
351 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2,94 min LC/MS (LES1') m/z: 466 [M+H]'
952 Morphology:pule yellow amorphous
LC/MS: cond. 2 RT 2.93 min LC/MS (ES17) m/z: 485 [Mrif]*
363 Morphology: pale yellow amorphous
LO/MS: cond. 2 RT 2.74 min LC/MS (ES1') m/z: 464 [M+H]’
354 Morphology:pale yellow solid
LC/MS: cond, 2 RT 2,92 min LC/MS (ESI') m/z: 498 [M+H]®
455 Morphology: pale yellow solid
o LC/MS: cond. 2 RT 2.87 min LC/MS (ESI*) m/z: 453 [M+l]’
356 Morphology: yellow amorphous
i LC/MS: cond. 2 RT 2.86 min LC/MS (RSI') m/#: 480 [M+H]'
957 Morpholeogy: colorless amorphous
LC/MS: cond. 2 RT 2.60 min LC/MS (ESI) m/z; 456 [M+I]"
68 Morphology! colorless amorphous
' © | LC/MS: cond. 2 RT 2.79 min LC/MS (ESL') m/z: 468 [MAH]°
_;;g Morphology: celorless amorphous
LC/MS: cond. 2 RT 2.80 min  LC/MS (EST') m/z: 488 [M+H]'
60 Morphology: colorless amorphous
LC/MS: cond, 2 RT 2,57 min LC/MS (ESI') m/z; 439 [M+H]'
6ia Morphology: pale yellow solid
LC/MS: cond. 2 RT 2.53 min  LC/MS (ESI') m/z: 514 [M+HI]'
361h Morphology: pale yellow solid
‘ LC/MS: cond, 2 RT 2,62 min LC/MS (ESI') m/z; 514 [MiH]'
362 Morphology: r9d amorpheus , .
LC/MS: cond. 2 RT 2,48 min LC/MS (BSI') w/z; 469 [M+]' .
463 Morphology: colorless solid

LC/MS: cond. 2 RT 2,70 min  LC/MS (EST) m/z: 450 (Mt
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364 Worphology: colorless solid

LC/MS: cond. 2 RT 1.89 min LC/MS (EST') m/z: 451 [N+ll]°
165 Morphology: colorless solid .

LC/MS: cond, 2 RT 2.64 min  LC/MS (ESI') m/z; 469 [Mtl]
366 Morphology: colorless solid

LC/MS: cond, 2 RT 2,70 min  LE/MS (ESTY) m/=: 471 [Mal]”
367 Morphology: colorless solid ,

LC/MS: cond. 2 RT 2.74 min LC/MS (LS1') m/z: 472 [M+H]"
968 Worphology: colorless solid
: LC/MS: cond. 2 RT 1.92 min LC/MS (BSI') m/z: 451 [M+H]'
169 Morphology: volorless solid

LC/MS: cond. 2 RT 2.860 min LC/MS (LS1") m/z: 481 [MHH]"
570 Morpliology: colorless solid

LC/MS: cond. 2 RT 2.95 min LC/MS (BSI') m/%: 508 [MrI]"
971 Morphology: yellow amorphous

LC/MS: cond. 2 RT 1.77 min LC/MS (LS1') m/z; 464 (M)’
379 Morphology: colorless solid

LC/MS: cond. 2 RT 2.45 min LC/MS (ESI') m/z; 469 [M+H]'
873 Morphology: ecolorless amorphous

LC/MS: cond. 2 RT 2.45 min LC/MS (liS1') m/z: 481 [M+0]"
474 Morphology: colorless amorphous
- LC/MS: cond, 2 RT 2.41 min LC/MS (ESI') m/z; 484 [M+I]’
375 Morphology: colorless amorphous

LC/MS: econd. 2 RT 2.83 min LC/MS (ESI') m/z; 482 [Mili]*
376 Morphology: colorless solid .

LC/MS: cond. 2 RT 2.73 min LC/MS (ESI') m/z; 504 [Mill)°
377 Morpholopy: colorless solid

LC/MS: eond. 2 RT 2.78 min 1LC/MS (BSIY) m/z: 486 [M+H]"
374 Morplhiology: colorless amorphous

LC/MS: cond, 2 RT 2.47 min  LC/MS (EST) m/z; 461 [M+]"
379 Morphology:! colarless amorphous

LC/MS: cond., 2 RT 2.51 min LC/MS (ESI') m/z; 481 [Miil’
180 Morphology: pale yellow solid

LC/MS: cond. 2 RT 2.69 min  LC/MS (ESI') m/z; 480 [M+H]'
881 Morphology: pale yellow amerphous
: LC/MS: cond, 2 RT 3,20 min LC/MS (ES1') m/z; 480 [Min)’
289 Morphology: colarless solid

LC/MS: cond. 2 RT 2,14 min LE/MS (EST') m/z; 494 [Mrell])*
483 Morpholopy: pale yellow solid

LO/MS: cond., 2 RT 2,69 min LC/MS (ESL') m/z: 486 [M+1]'
384 Morphology! eolorless salid

LC/NS: cond. 2 RT 1.B3 min LC/MS (1ISTY) m/z: 462 [M+l]1°
486 Morphology: pale yellow solid
i LC/ZMS: cond. 2 RT 2,22 min  LC/NMS (ESI') m/z; 463 [M+l]
386 Morphology: colorless solid
' LC/MS: cond. 2 RT 2.36 min LC/MS (EST') m/z: 477 [M+1]’
387 Morphology: pale yellow solid

LC/MS: cond. 2 RT 2.38 min LC/MS (ESI') m/z; 497 [MiN]’
188 Morphology: colorless solid
) LC/MS: cond. 2 RT 2.17 min  LC/NS (LES1') w/z: AT6 [MtH]"
480 7 Morphology: pale yellow solid
i LC/MS cond. 2 RT 2.36 min LC/MS (BSI') m/z; 510 [M+1]
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LC/MS: cond. 2 RT 2. 58 min

LC/NMS (EST") m/zi 456

(M+1]"

12 DatLa
460 Morphology. colorless solid
LC/MS: cond. 2 RT 1.96 min  LC/MS (ES1Y) m/z; A76 [M1]'
39| Morphology: vellow amorphous
' LC/MS: cond, 2 RT 2.34 min  LC/MS (EST') m/z: 477 [M+I]"
209 Morphology: pale yellow amorphous v
i LC/ZNS: cond, 2 RT 2,48 min LC/NS (EST') w/z; 491 [Mal1]”
303 Marphology:ipale yellow amorphous _
LC/ZNMS: cond. 2 RT 2.49 min  LC/NS (ESTY) m/zs 511 [MeH]®
304 Movpholagy: pale yellow amorphous
; LC/MS: cond. 2 RT 2,29 min LC/MS (ESL) m/z; 490 [M+H]*
405 Morphology: yellow amorphous o
g LCAUS: cond. 2 RT 2,47 min  LC/MS (ESLY) m/z: 524 [M+1]"
- Morphology: orange colored solid
e LC/MS: cond. 2 RT 2,41 min  LC/MS (ESTY) m/z: 479 [M+1]*
307 Morphology: yellow solid
) LC/MS: cond. 2 RT 2,20 min  LC/MS (ES1') m/z; 419 [M#R]”
108 Morphology: calorless solid
: LC/MS: cond. 2 RT 1.78 min LC/MS (ESI®) m/z: 418 [M+i(]"
399 Morphology: cololrless solid _
STV LC/MS: cond, 2 RT 2,34 min  LC/MS (EST') m/z3 433 [M+I]*
400 Morphology: cololrless solid
LC/MS: cond, 2 RT 2.6 min LC/MS (ESIY) m/z; 463 [M+I]?
401 Morphology: cololrless solid )
LC/MS: cond. 2 RT 2.14 min LC/MS (ESIY) m/z: 432 [M+HI]”
102 Morphology: colorles solid -
LCAMS: cond. 2 RT 2.32 min LC/MS (ESL') m/z: 466 [M+I]'
403 Morphology: pale yellow amorphous
LG/MS: cond, 2 RT 2.31 min LC/MS (ESIY) m/z: 433 [M+H]'
101 Morphology:ipale yellow amorphous
LC/MS: cond. 2 RT 2.46 min  LC/MS (ES1") m/wi 447 [Mill]”
405 Morphology -pale yellow amorphous
LC/MS: cond., 2 RT 2.47 min  LC/MS (BST') m/zi 467 [M+iL]'
106 Morphology! yellow solid
LC/MS: cond. 2 RT 2.27 min LC/NMS (EST') m/z: 446 [MaH]*
107 Morphology: colorless amorphous
LC/MS: cond. 2 RT 2. 45 min LC/MS (BST') m/z: 480 [M+1]"
108 Morphology: yellow solid
LC/MS: cond. 2 RT 2.38 min LC/MS (ESI') m/z: 435 [M+H]'
109 Morphology: yellow amorphous
. LC/MS: cond. 2 RT 1.92 min LC/MS (ES1Y) w/2: 482 [Mr]
410 Morphology: colorless amorphous
LC/MS: cond. 2 RT 2. 31min  LC/MS (EST') m/z: 433 [M+H]'
A1l Morphology: colorless solid
LC/NMS: cond. 2 RT 2.61 min LC/MS (BSI") m/z: 465 [M+1]'
112 Morphology: colorless solid
LC/MS: cond, 2 RT 2,63 min LC/MS (BSI') m/z; 475 [MHI1'
413 Morphology: colorliess solid
LC/MS: cond. 2 RT 2,61 min LC/MS (GSI') m/z; 488 |M+HI®
14 Vorphology: colovless solid
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lix Data
416 Morphotogy! colorless solid .
T LE/MS: cond. 2 RT 2.43 min  LC/MS (ES1') m/z: 456 [M+H]'
116 Morphology: pale yollow solid
LC/MS: cond. 2 RT 2.78 min  LC/NS (BST) m/«: 469 [M411]"
A17 Morphology: colorless solid
L.C/MS: cond. 2 RT 2.76 min L.C/MS (BS17) m/z; 489 [M+I]*
418 Morphology: pale yvellow solid
LC/MS: cond. 2 RT 2.73 min  LC/MS (ES1') m/z; 602 [M+H]'
419 Morphology: colerless solid
LC/MS: cond. 2 RT 8.01 min LC/MS (ES1") w/z: 466 [M+H]'
490 Morphology: colorless solid
LC/MS: cond, 2 RT 8.01 min LC/MS (ESI*) m/z: 476 [MHI]*
421 Morphology: yellow solid
L.C/MS: cond. 2 RT 2.84 min LC/MS (ESL') m/z; 444 [M+H]'
492 Morphelogy: colorless solid
LC/MS: cond. 2 RT 2.60 min LC/MS (ESI') m/z; 456 [M+H]®
493 Morphology: colorless solid
C O LC/MS: cond. 2 RT 2.70 min LC/MS (ES1') m/z: 469 [M+i]'
424 Morphology: colorless solid
LC/MS: cond. 2 RT 1.98 min LC/MS (ESI) m/z; 452 [M+H]"
425 Morphology: colorless amorphous
LC/MS: cond. 2 RT 2.66 min LOC/MS (ESI') m/z: 457 [M#H]*
126 Morphology: colorloess amorphous
LC/MS: cond. 2 RT 2.54 min LC/MS (LS1') w/z; 470 [M+]"
497 Morphology: colorless solid
LC/MS: cond. 2 RT 2.56 min LC/MS (ESI') m/z; 453 [M+HI])*
498 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2. 58 min LC/MS (BST') m/z: 473 [MuI]”
4294 Morphology: pale yellow selid
LC/MS: cond. 2 RT 2.55 min LC/MS (ESI') m/z; 486 [M+1]'
429h Morphology: pale yellow solid
.C/MS: cond. 2 RT 2.67 min LC/MS (HSI') m/z; 486 [M+1]]'
430 Morphology: colorless solid .
LC/MS: cond. 2 RT 181 min LC/MS (ESI') m/z: 436 [Mul]*
3] Morphology: colorless solid
' L.C/MS: eond. 2 RT 2.86 min LC/MS (ESI') m/z; 484 [M+I1]"
439 Morphology: vellow solid
LC/NS: cond. 2 RT 2.55 min  LC/MS (ESL') m/2z: 453 (M)’
433 Morphology: colorless solid ‘ '
LC/MS: cond. 2 RT 2,49 min LC/MS (ESL') m/z; 468 [Mill]'
434 Morphology: colorless solid
' LC/MS: cond. 2 RT 2.58 min LC/MS (BSI') wm/z: 438 [M+11]"
136 Morphology: colarless solid
7 | Le/NS: cond. 2 RT 2,69 min  L.C/MS (ESI') m/z; 458 [M+H]'
436 Morphology! colorless solid
LC/NS: cond. 2 RT 2.86 wmin  LC/MS (BSI') m/z: 426 (M)’
137 Morphology: colorless solid
. LC/MS: cond. 2 RT 2.61 min LC/MS (ESI") m/z: 4701 [Mol]’
438 Morphology: paule yellow solid
N ' LC/MS: cond, 2 RT 1,83 min LC/M§_(ESI') m/z; 436 LMt
439 Morphology: eolorless solid
~ | LC/NS: cond. 2 RT 2.30 min LC/MS (ES17) m/z: 451 [M+I]°
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440 Morphology: pale yellow solid
LC/ZNS: cond. 2 RT 1,89 min LC/MS (ESLY) m/z: 450 [\+1]
A Morphology: colorless solid
LC/MS: cond. 2 RT 2.64 min LC/MS (ESIY) w/z; 451 [Mul]
442 Morphology: colorless solid
LCAMS: cond. 2 RT 2.72 min LC/MS (1ES1') m/z; 485 [Malll’
A4 Morphology: colorless solid
LC/MS: cond. 2 RT 2.69 min LC/MS (BSI') m/2; 452 [M1l]”
144 Morphology: ecolorless solid .
LC/MS: cond, 2 RT 2.49 min LC/MS (EST*) m/z; 440 {M+]'
Morphology: pale brown solid
445 | LC/MS: cond. 2 RT J.956 min
LG/MS (ESLYY m/z; 627 [MHIT'  LC/MS (EST) wm/z: 671 [MHICO,]”
46 Morpholeogy: colorless solid
L.C/MS: cond. 2 RT 2.42 min LC/MS (BSI') m/z; 542 [M+l]"
A7 Morpho]ogyi colorless solid
| LC/MS: cond. 2 RT 2.44 min LC/MS (EST") m/z; 562 [MHI]*
148 Morphology: pale yel low amorphous
LC/MS: cond. 2 RT 2.50 min LC/MS (ESIY) m/z; 6556 [MHI]'
449 Morphology: pale yellow amorphous ' '
1.C/MS: cond. 2 RT 2,62 min LC/MS (ESI') m/z; 576 [MtH]"
450 Morphology: pale yellow solid ‘
1.C/MS: cond. 2 RT 2,50 min LC/MS (ESI) m/x: 589 [Mwi]'
451 Morphology: pale vellow amorphous
LC/MS: cond. 2 RT 2.02 min LC/MS (ESI") m/z; 541 [M+1]'
459 Morphology: colorless solid
LC/MS: cond. 2 RT 4.42 min LC/MS (USL') m/z; 467 [M+H]*
453 Morphology: pale yellow solid
LC/MS: cond. 2 RT 2.839 min LC/MS (ESI) m/z; 481 [M+u]"
454 Morphology: pale yellow oil
LC/MS: cond. 2 RT 2.55 min LC/MS (ES1) m/z: 517 [M+]'
165 Morpholagy: colorless amorphous
LC/MS: cond, 2 RT 2,32 min LC/MS (BSI') m/z; 4856 [MH1]*
456 Morphology: colorless solid
' LC/MS: cond. 2 RT 2.72 min LC/MS (EST') m/z; 509 [M+l]’
Morphology: colorless solid
457 | LC/MS: cond. 2 RT 2.40 min
LC/MS (BSI') m/zs 525 [M#1]" LC/MS (EST) m/z: 623 M 1)
Morphology: colorless solid
A58a | LC/MS: cond. 2 RT 2.6] min
LC/MS (BSL") m/z: 512 [Mul)" Le/MS (ESIT) m/z; 610 [M-H]™
458b Morphology: pale yellow anorphous '
LC/MS: cond. 2 RT 2.37 min LC/MS (ESTYY mf%: 470 [M11]”
159 Morphology: eolorless solid
| LC/MS: cond. 1 RT 4.77 min LC/MS (BST') m/z: 465 [MMI]'
460 Morphology: colorless solid
LC/MS: cond. L RT 4.89 min  LC/MS (ESL) m/z: 479 [Mil]'
161 Morphology: pale yellow solid _
LC/MS: cond., 2 RT 2.93 min LC/HS (ESI) m/z; 438 [M+I]*
162 Morphology: pale yellow amorphous . N
LC/MS: cond. 2 RT 2.06 min LC/MS (EST') m/z; 497 [MHH]”
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X Data
163 Morphology: pale yol low amorphous
LE/MS: cond. 2 RT 2.30 min LC/MS (ESL') w/z; 539 [wr)*
464 Morphology: colorless solid
LC/MS: cond. ) RT 4,00 min LC/MS (BS1') m/z: A13 [M+HI]'
465 Morphology: colorless sol Id
LC/MS: cond. 2 RT 2.02 min  LC/MS (ES1') m/z; 431 [M#H]
1664 Morphology: white solid
LC/MS: cond. 1 RT 4.42 win LC/MS (ESTY) m/z: 415 [M1]"
166 Morphology: white solid
1LCANS: cond. 2 RT 2.53 min LC/MS (ES1') m/z: 435 [Ml)*
167 Morphology: colorless solid
LC/MS: cond. | RT 3.8 min LC/MS (ESL') m/z; 416 [M+I]’
168 Morphology: colorless solid
L.C/MS: cond. 2 RT 2.61 min LC/MS (EST") m/z: 461 [MHH]'
ABD Morphelogy: yellow solid
T LC/NS: cond. 2 RT 2,82 min  LC/MS (ES1') m/z; 454 [M+1]°
470 Morpho logy: colorless solid
LC/MS: cond, 2 RT 2.77 min LC/MS (ESI') m/z: 451 [M+H]'
ATl Morphology: pale yellow solid
1LC/MS: cand. 2 RT 2.25 min LC/MS (ESI') m/z; 413 [MHI]?
472 Morphology: colorless solid
LC/MS: cond. 2 RT 2.60 min LC/MS (ESL') m/z: 429 [MHI]"
473 Morphology: colorless solid
LC/MS: cond. 2 RT 2. 70 min LC/MS (ESI?) m/z: 511 [M+H]"
17 Morphology: colorless solid
LC/MS: cond. 2 RT 2,54 min LC/M8 (ES1Y) m/z: 456 [M+H]®
475 Morphology: colorless solid .
LC/MS: cond. 2 RT 2.61 min LC/MS (ESI') m/z; 467 [M+4]*
2476 Morphology: colorless solid
LC/MS: cond. 2 RT 2. 58 min LC/MS (ESI') m/z; 495 [M+1]’
477 Merphology: colorless solid
‘ LC/MS: cond. 2 RT 2,43 min LC/MS (ES1') m/z: 451 [Mu)?
178 Morphology: colorless solid
LC/MS: cond, 2 RT 2.49 min LC/MS (ESI) m/z; 481 [M+1]'
479 Morphology: brown solid »
LE/MS: cond, 2 RT 2.66 min LC/MS (ES1') m/z: 409 [Mul]’
180a Morphology: colorless solid
LC/MS: cond. 2 RT 2.61 min LC/MS (ES1) m/z; 473 [M+11])'
180h Morpliology: colovloss solid
LE/MS: cond. 2 RT 2,66 min  LC/MS (EST1") m/z: 473 [MHL]’
48] Morphology: colorless solid
LC/MS: cond. 2 RT 1,96 min LC/MS (EST1%) m/z: 480 [Mu(]”
489 Morpholopy: white solid
T LE/MS: cond, 2 RT 2.65 min LC/MS (BS1') m/z 469 [M4H]'
1834 Morphology: colorless solid
LC/MS: cond, 2 RT 2,14 min  LC/MS (ES1') m/z: 379 [M+H]'
183b Morphology: colarless solid ' A
' LC/MS: cond. 2 RT 2.24 min  LC/NS (EST") m/z: 486 [Mul]'
484 Marphology: colarless solid
LC/MS: cond, 2 RT 2,75 min  LC/MS (BS17) w/z: 435 [Mul]’




10

| Table 42|

NL}__ — Sl ) PData
Norphology: colorless amarphous
485 | LCANS: cond, 2 RT 2.39 min
LC/MS (ESLY) m/z: B3 LMlHJ: LC/NS (BST) m/zi 611 (M H]J
186 Morphology: ecolorless solid '
LC/MS: cond. 2 KT 2,88 min  LC/MS (BSI') m/z: 523 M)’
187 Morpholaogy: vellow amorphous
LC/MS: cond. 2 RT 2.33 min  LC/MS (ESI') m/z; 536 (M
488 Morphology: colorless ail
e LC/AMS: cond. 2 RT 2,67 min  LC/MS (LESL") m/z: 576 [M+IL]'
189 Morphology: colorless solid . .
LC/MS: cond. 2 RT 2.48 min 1LC/MS (lS1') m/z; 503 [ M+
190 Morpholegy: ealorless solid ‘
L.C/MS: cond. 2 RT 2.56 min LC/MS (ESI') m/z: 493 (Mill]*
491 Morphology: pale yellow amorphous
L.C/MS: cond. 2 RT 1.50 min LC/MS (ESI*) m/z: 465 [M+H]'
192 Morphology! colorless amorphous
' LC/MS: cond, 2 RT 2,13 min LC/MS (ESL') m/z: 483 [M+I[]’
493 Morphology: pale yellow amorphous
LC/MS: cond. 2 RT 2,26 min LC/MS (ESL') m/z: 470 [M+H]'
494 Morpholeogy: pale brown solid _ . .
: LC/MS: cond, 2 RT 2.60 min LC/MS (BESI’) m/z; 452 (MHH]®
495 Mbrpholugyt pplevyc]]nw amorphous v
1,C/MSY cond. 2 RT 2,67 min LC/MS (ESI") m/fu: 454 [Mitl]"
196 Morphology: colorloss solid
LC/MS: cond. 2 RT 2,82 min  LC/MS (ES1") m/z; 426 [M+H]*
497 Morphology: colorless solid
’ LC/MS: cond. 2 RT 2.63 min LC/MS (ESI') m/z; 472 [MiH]'
[1125] Pharmacological analysis

The pharmacological analysis on the compound of the present invention will be

described next.

1. Calcium influx inhibition assay

Human T-type calcium channel (Cay 3.2) expressing HEK293 cells were obtained

from Prof. Edward Perez-Reyes, University of Virginia, USA.

[luorescent dye used was FLIPR Calcium 4 Assay Kit (Molecular Devices).

The calcium-sensitive

To a black

96-well plate with a clear bottom coated with type I collagen, the human. [-type calcium

channel (Cav 3.2) expressing HEK293 cells were seeded and cultured overnight, and the

culture medium was removed.

A solution of the calcium-sensitive fluorcscent dyc was
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added, and the plate was incubated at 37°C in an atmosphere of 5% carbon dioxide for 30
minutes. To the plate, a diluted solution of a compound was added, and the whole was
(urther incubated at 37°C in an atmosphere of 5% carbon dioxide for 30 minutes. While
fluorescence was continuously analyzed (rom the bottom with a FlexStation 3 (Molecular
Devices), a calcium solution was added. The increase in the fluorescence due to
calcium influx caused by the stimulus was observed for 70 seconds. From the rise in the
fluorescence from the base line, the inhibition percentage was calculated. The
logarithms of compound concentrations were plotted with respect to the inhibition
activities to give an ICsg value.

The [Csg values of all the compounds of Synthesis Examples showed 10 uM or less.

Table 43 shows the resulting T-type calcium channel inhibition concentrations of the
compounds of Synthesis Examples.

Table 43

Synthesis 1Csp value (nM)

Example No.
1 0.17
3 0.10
5 0.056
6 0.019
8 0.14
15 0.28
16 0.58
18 0.050
21 0.061
25 0.025
27 0.15

29 0.32
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31
34
38
39
43
49

59
60
65
66
70
71
82
85
90
92
96

107

114

127

129

130

131

134

140

144

153

162

0.23
0.52
0.075
0.21
0.44
0.86
0.17
0.80
0.42
0.61
0.088
0.019
0.024
0.12
0.057
0.019
0.047
0,11
0.076
0.13
0.030
0.06
0.077
0.20
0.32
0.055
0.096
0.051
0.60

429
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182
183
184
188
189
190
194
195
196
201
202
207
208
211
213
219
224
230
256
259
260
264
265
269
272
275
278
283

0.060
0.10
0.041
0.043
0.042
0.012
0.0033
0.0099
0.0036
0.020
0.0057
0.047
0.0075
0.0062
0.0020
0.0034
0.0055
0.057
0.022
0.042
0.60
0.14
0.028
0.57
0.075
0.35
0.030
0.045
0.51

430
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285
295
300
304
307
309
310
311
312
314
315
316
317
318
321
326
327
329
333
340
342
344
348
349
350
357
360
362
363

0.056
0.18
0.16
0.064
0.27
0.52
0.17
0.16
0.55
0.046
0.00046
0.0023
0.056
0.033
0.0036
0.0019
0.0040
0.0048
0.0018
0.013
0.00094
0.012
0.0045
0.0011
0.0011
0.013
0.083
0.0015
0.0087

431
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365
370
377
379
380
382
383
392
395
400
403
413
415
423
428
430
436
439
448
450
453
454
457
458b
460
461
462
465
466b

0.013
0.63
0.41
0.054
0.31
0.86
0.089
0.0013
0.0017
0.0044
0.0020
0.0069
0.016
0.040
0.0055
0.16
0.33
0.0069
0.016
0.046
0.024
0.0019
0.013
0.053
0.061
0.40
0.61
0.28
0.57

432
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468 0.068
475 0.039
476 0.061
479 0.066
481 0.47
484 0.24
485 0.41
486 0.41
487 0.50
489 0.51
493 0.0037

[1126] Formulation Example 1
Granules containing the following components arc produced.

Component Compound of Formula (I) 10 mg

Lactose 700 mg
Cornstarch 274 mg
HPC-L 16 mg
Total 1,000 mg

The compound of Formula (1) and lactose are sieved through a 60-mesh sieve.
Cornstarch is sieved through a 120-mesh sieve. The sieved materials are mixed in a
V-type mixer. To the mixed powder, an aqueous solution of low-viscosity
hydroxypropylcellulose (HPC-L) is added, then the whole is kneaded and granulated
(extruding granulation, a pore size of 0.5 to | mm), and the granules are dried. The
resulting dried granules are sieved through a vibrating screen (12/60 mesh) to give
granules.

[1127]  Formulation Example 2
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Powders that are 1o be filled mto capsules and contain the [ollowing components are
produced.

Component Compound of Formula (I) 10 mg

Lactose 79 mg
Cornstarch 10 mg
Magnesium stearale 1 mg
Total 100 mg

The compound of TFormula (1) and lactosec are sieved through a 60-mesh sicve,
Cornstarch is sieved through a [20-mesh sieve.  'The sieved matertals and magnesium
stearate are mixed in a V-type mixer. Into a No. 5 hard gelatin capsule, 100 mg of the
10% mixture is filled.

{1128]  TFormulation Example 3

Granules that are to be filled into capsules and contain the following components are
produced.

Component Compound of Formula (I) 15 mg

[Lactose 90 mg
Cornstarch 42 mg
HPC-L 3 mg
‘Total 150 mg

The compound of Formula (I) and lactose arc sieved through a 60-mesh sicve.
Cornstarch is sieved through a 120-mesh sieve.  The sieved materials are mixed in a
V-type mixer. ‘lo the mixed powder, an aqucous solution of low-viscosity
hydroxypropylcellulose (HPC-L.) is added, then the whole is kneaded and granulated, and
the granules are dried.  The resulting dried granules arc sieved through a vibrating
screen (12/60 mesh), and 150 mg of the sicved granules arc filled into a No. 4 hard
gelatin capsule.

[1129]  Tormulation Example 4
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Tablets containing the following components arc produced.
Component  Compound of Formula (I) 10 mg
l.actose 90 mg

Microcrystalline cellulose 30 mg

Magnesium stearate 5mg
CMC-Na 15 mg
Total 150 mg

The compound of Formula (1), lactose, microcrystalline cellulose, and CMC-Na
(sodium carboxymethylcellulose) are sieved through a 60-mesh sieve and mixed. To the
mixed powder, magnesium stearate is added to give a mixed powder for formulation.

The mixed powder is directly compressed into 150-mg tablets.
[1130] Formulation Example 5
An intravenous formulation is prepared as follows:
Compound of Formula (I) 100 mg
Saturated fatty acid glyceride 1,000 mL
The formulated solution is intravenously administered to a patient at a speed of 1

ml/min.

INDUSTRIAL APPLICABILITY

[1131]  The compound of the prescnt invention has an excellent T-type calcium
channel inhibitory activity and is specifically useful for prevention or treatment of pains,
such as chronic pains and acute pains including ncuropathic pain, inflammatory pain,
cancer pain, and visceral pain, which are caused by diabetic neuropathy, postherpetic
neuralgia, trigeminal neuralgia, phantom limb pain, postoperative pain, stump pain,
traumalic neurological disorder, carpal tunnel syndrome, plexus neuropathy,
glossopharyngeal neuralgia, laryngeal neuralgia, migraine, fibromyalgia syndrome,

rheumatoid arthritis, multiple sclerosis, HIV, herpes simplex, syphilis, carcinomatous



430
neuropathy. polyncuropathy, causalgia. low back pain, complex regional pain syndrome

(CRPS), thalamic pain, osteoarthritis, spinal cord injury, and cerebral apoplexy.
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CLAIMS
1. A compound of Formula (L);

0

3
N,U\ 13

N°D
A\L,B\LZJI\Nf;LRl (1)
[wherein
R'is
a hydrogen atom,

a Ciq alkyl group,

a Cy alkoxy group,

(the Cy. alkyl group, is unsubstituted or substituted by one or more halogen atoms, one ore

more acetoxy groups, one or more hydroxy groups, one or more dimethyl amino groups, or one or

more morpholino groups), or
a dimethyl amino group);
each of L' and L? is independently
a single bond,
NR?,
O,
S,
SO,

SOy, or
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a Cy alkylene group
(the Ci.6 alkylene group is unsubstituted or substituted with one or more substituents identically
or differently selected from the substituent group V¢, and a single methylene group of the C.6
alkylene group is optionally replaced by O, S, SO,, C=0, C=S, or NR?);

B is
a Cayy cycloalkylene group,
a Ci. cycloalkenylene group,
a3 to 11-membered heterocyclylene group,
a Ce.14 arylene group,
a 5 to 10-membered heteroarylene group
(the Ca.ii cycloalkylene group, the Ca.j) cycloalkenylene group, the 3 to 11-membered
heterocyclylene group, the Ce.j4 arylene group, and the 5 to 10-membered heteroarylene group are
unsubstituted or substituted with one or more substituents identically or differently selected from
the substituent group V°, and
a single methylene group of the Cs.ii cycloalkylene group or the Ca.jj cycloalkenylene group is
optionally replaced by a 1,1-Cs.7 cycloalkylene group),
a Cy alkylene group,
a Cy. alkenylene group, or
a Cy.6 alkynylene group
(the C)¢ alkylene group, the Cy.¢ alkenylene group, and the Cy.¢ alkynylene group are
unsubstituted or substituted with one or more substituents identically or differently selected from
the substituent group V&, and
a single methylene group of the Ci.. alkylene group, the Ca alkenylene group, or the Ca
alkynylene group is optionally replaced by a 1,1-Ca.7 cycloalkylene group);
when L' is a single bond. O, or a C,.; alkylene group and 1.2 is a single bond or a C, alkylene
group, B is not a Cy. alkylene group, a Cy alkenylene group, a Cs. alkynylene group, or a Ce-1a
arylene group; when L' is a single bond, O, or a Ci alkylene group and L is NR?, O, S, SO, or

SO, B is not a Cy alkylene group, a Cs alkenylene group, or a Ca4 alkynylene group;
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Alis
a Cy.¢ alky! group,
a Cas alkenyl group
(the Ci.6 alkyl group and the Cy alkenyl group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V*®), a Cs.1y cycloalkyl
group,
a Can1 cycloalkenyl group,
a 3 to 11-membered heterocyclyl group,
a Ce.14 aryl group, or
a 5 to 10-membered heteroaryl group
(the Ca.1i cycloalkyl group, the Ca.() cycloalkenyl group, the 3 to 11-membered heterocyclyl
group, the Ce.14 aryl group, and the 5 to 10-membered heteroaryl group are unsubstituted or
substituted with onc or more substituents identically or differently selected from the substituent
group V°);

L is
a Cy.¢ alkylene group
(the Ci.s alkylene group is unsubstituted or substituted with one or more substituents identically
or differently selected from the substituent group V&, and a single methylene group of the Cy.¢
alkylcne group is optionally replaced by C=0 or C=S);

Dis
a Ci.i| cycloalkyl group,
a Ca cycloalkenyl group,
a 3 to 11-membered heterocycly! group,
a Ce.14 aryl group, or
a 5 to 10-membered heteroary] group
(the Ca.y cycloalkyl group, the Ca.y) cycloalkenyl group, the 3 to 11-membered heterocyclyl
group, the Ce.11 aryl group, and the 5 to 10-membered heteroaryl group are unsubstituted or
substituted with one or more substituents identically or differently selected from the substituent

group V),
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cach of R? and R* is independently
a hydrogen atom,
a Cye alkyl group,
a Cy. alkenyl group
(the Ci. alky] group and the Ca. alkeny! group are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V#),
a Ci.p) cycloalkyl group,
a 3 to 11-membered heterocyclyl group,
a Ce.14 aryl group, or
a 5 to 10-membered heteroaryl group
(the Cz.11 cycloalkyl group, the 3 1o 11-membered heterocyclyl group, the Ce.14 aryl group, and the
5 to 10-membered heteroaryl group are unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V°);
the substituent group V¢ is a substituent group consisting of substituents constituting the
substituent group V¥, C,.s alkyl groups, Ca. alkenyl groups, and Ca.¢ alkynyl groups (the Ci.
alkyl groups, the Ca.s alkenyl groups, and the Ca.¢ alkynyl groups are unsubstituted or substituted
with one or more substituents identically or differently selected from the substituent group V');
the substituent group V2 is a substituent group consisting of substituents constituting the
substituent group V?, C.¢ alkoxy groups, C.s alkylthio groups, C, alkylcarbonyl groups, C.¢
alkylsulfony! groups, Ci.¢ alkoxycarbony! groups, mono-C,.¢ alkylamino groups, di-C)
alkylamino groups, mono-Cy. alkylaminocarbony! groups, di-Ci.¢ alkylaminocarbonyl groups,
mono-C, alkylaminosulfony! groups, di-Ci.¢ alkylaminosulfonyl groups, Ci.
alkylcarbonylamino groups, Ci.s alkylcarbonyloxy groups, Ci.s alkylsulfonylamino groups, Ci.
alkylsulfonyloxy groups (the C alkoxy groups, the Ci alkylthio groups, the Cj alkylcarbonyl
groups, the Cy.s alkylsulfonyl groups, the Ci alkoxycarbonyl groups, the mono-Cy.s alkylamino
groups, the di-Cy.¢ alkylamino groups, the mono-Cy.¢ alkylaminocarbonyl groups, the di-C.¢

alkylaminocarbony! groups, the mono-C,. alkylaminosulfonyl groups, the di-C).
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alkylaminosulfonyl groups, the C.; alkylcarbonylamino groups, the Cy. alkylcarbonyloxy groups,
the Ci.6 alkylsulfonylamino groups, and the Ci.s alkylsulfonyloxy groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the substituent
group V'), Ca cycloalkoxy groups, mono-Ca.s cycloalkylamino groups, di-Ca cycloalkylamino
groups, Ca.s cycloalkylcarbonyl groups, Ci.s cycloalkylsulfonyl groups, Ci.e
cycloalkylsulfonylamino groups, Ca cycloalkylsulfonyloxy groups, Cs.s cycloalkylthio groups,
Ca.in cycloalkyl groups, 3 to 11-membered heterocyclyl groups, Cs-14 aryl groups, and 5 to
10-membered heteroaryl groups (the Cs.s cycloalkoxy groups, the mono-Cs.s cycloalkylamino
groups, the di-Cz. cycloalkylamino groups, the Ca cycloalkylcarbonyl groups, the Cis
cycloalkylsulfonyl groups, the Cs.¢ cycloalkylsulfonylamino groups, the Cas
cycloalkylsulfonyloxy groups, the Ca.s cycloalkylthio groups, the Ca.y) cycloalkyl groups, the 3 to
I l-membered helerocyclyl groups, the Ce.4 aryl groups, and the 5 to 10-membered heteroary!
groups are unsubstituted or substituted with one or more substituents identically or differently
selected [rom the substituent group V?);

the substituent group V* is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, an amino group, a carboxy group, a carbamoy! group, a
sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl group, a formate group, and a
formyl group;

the substituent group V' is a substituent group consisting of substituents constituting the
substituent group V*, C¢ alkoxy groups, C,.1 haloalkoxy groups, mono-Cj alkylamino groups,
di-Ci alkylamino groups, mono-C,.s alkylaminocarbony! groups, di-C alkylaminocarbonyl
groups, Ci.s alkylcarbonylamino groups, Ci.¢ alkylthio groups, C.s alkylsulfonyl groups, Cas
cycloalkoxy groups, mono-Cj.¢ cycloalkylamino groups, di-Ci.s cycloalkylamino groups, Ca.
cycloalkylcarbonyl groups, Ci. cycloalkylsulfonyl groups, Ca.s cycloalkylthio groups, 3 to
11-membered heterocyclyl groups, Ce.14 aryl groups, and 5 to 10-membered heteroaryl groups
(the Cs. cycloalkoxy groups, the mono-Ci. cycloalkylamino groups, the di-Cs¢ cycloalkylamino

groups, the Cis cycloalkylcarbonyl groups, the Cag cycloalkylsulfonyl groups, the Ci.g
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cycloalkylthio groups, the 3 to 11-membered heteracycly! groups, the Ce.14 aryl groups, and the 5
to 10-membered heteroaryl groups are unsubstituted or substituted with one or more hydroxy
groups, one or more halogen aloms, one or more cyano groups, one or more nitro groups, one or
more amino groups, one or more carboxy groups, one or more carbamoy| groups, one or more
sulfamoyl groups, one or more phosphono groups, one or more phosphinoyl groups, one or mote
sulfo groups, one or more sulfino groups, one or more tetrazolyl groups, one or more formy!
groups, one or more Cj. alkyl groups, one or more C).3 haloalky! groups, one or more C¢ alkoxy
groups, one or more Cy.3 haloalkoxy groups, one or more mono-C,.¢ alkylamino groups, one or
more di-Cj6 alkylamino groups, one or more mono-Ci. alkylaminocarbonyl groups, one or more
di-C .6 alkylaminocarbonyl groups, one or more Ci¢ alkylcarbonylamino groups, one or more Ci.¢
alkylthio groups, or one or more C.¢ alkylsulfonyl groups); and

the substituent group V2 is a substituent group consisting of substituents constituting the
substituent group V', Cy.¢ alkyl groups, and C,.; haloalky! groups],

a tautomer of the compound, a pharmaceutically acceptable salt thercof, or a solvate thereof.

2. The compound according to claim 1, wherein
L? is a C).3 alkylene group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

3. The compound according to claim 1 or 2, wherein

R' is a hydrogen atom or a C,. alkoxy group
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the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

4. The compound according to claim 3, wherein
R! is a hydrogen atom,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.
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5. The compound according to claim 1, wherein

R'is a Ci. alkyl group (the Ci. alkyl group is unsubstituted or substituted with one or
more halogen atoms),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

6. The compound according to any one of claims 1 to 5, wherein

L' is a single bond, NR?, O, S, SO, SO, or a Cy.¢ alkylene group (a single methylene
group of the Cy alkylene group is optionally replaced by O, S, SO,, C=0, C=S, or NR*);

L% is a single bond and B is a 3 to 1 1-membered heterocyclylene group or a 5 to
10-membered heteroarylene group (the 3 to 11-membered heterocyclylene group and the 5 to
10-membered heteroarylene group are unsubstituted or optionally substituted with one or more
substituents identically or differently selected from the substituent group V?), or

L% is NR®, O, S, SO, SO, or a C). alkylene group (a single methylene group of the C.¢
alkylene group is optionally replaced by O, S, SOz, C=0, C=S, or NR*) and B is a Cs.1;
cycloalkylene group, a Ca. cycloalkenylene group, a 3 to 11-membered heterocyclylene group,
or a 5 to 10-membered heteroarylene group (the Cs.i1 cycloalkylene group, the Ca.yy

cycloalkenylene group, the 3 to 11-membered
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heterocyclylene group, and the 5 to 10-membered heteroarylene group are unsubstituted or
optionally substituted with one or more substituents identically or differently selected from the
substituent group V*, and a single methylene graup of the Ci.yy cycloalkylene group and the Ca.iy
cycloalkenylene group is optionally replaced by a 1,1-Cs.; cycloalkylene group);

the substituent group V? is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Ci alkyl groups, Cy.s alkoxy groups, Ci.s alkylthio groups,
Ci.6 alkoxycarbonyl groups (the Ci¢ alkyl groups, the Ci¢ alkoxy groups, the Ci. alkylthio
groups, and the C\.s alkoxycarbonyl groups are unsubstituted or substituted with one or more
substituents identically or differently selected from the substitucnt group V'), Cs cycloalkoxy
groups, mono-Csi cycloalkylamino groups, di-Cs., cycloalkylamino groups, Ci.s
cycloalkylcarbonyl groups, Cs. cycloalkylsvifonyl groups, Cas cycloalkylthio groups, Ci.
cycloalkyl groups, 4 to 7-membered heterocyclyl groups, a phenyl group, and 5 to 6-membered
heteroaryl groups (the Ca. cycloalkoxy groups, the mono-Cj.¢ cycloalkylamino groups, the di-Cs.¢
cycloalkylamino groups, the Ci.s cycloalkylcarbonyl groups, the Ca.s cycloalkylsulfonyl groups,
the Cs. cycloalkylthio groups, the Ci cycloalkyl groups, the 4 to 7-membered heterocyclyl
groups, the phenyl group, and the 5 to 6-membered heteroary] groups are unsubstituted or
substituted with one or more substituents identically or differently selected from the substituent
group V?);

the substituent group V' is a substituent group consisting of substituents constituting the
substituent group V?, Cy.s alkoxy groups, Ci.3 haloalkoxy groups, mono-C).s alkylamino groups,
di-C/.¢ alkylamino groups, mono-C,.s alkylaminocarbony! groups, di-C.s alkylaminocarbony!l
groups, Ci. alkylcarbonylamino groups, Ci.s alkylthio groups, C alkylsulfonyl groups, Cas
cycloalkoxy groups, mono-Ci. cycloalkylamino groups, di-Cae cycloalkylamino groups, Ci.o
cycloalkylcarbonyl groups, Cs.e cycloalkylsulfonyl groups, Ci.s cycloalkylthio groups, 3 to
11-membered heterocyclyl groups, Ceaq aryl groups, and 5 to 10-membered heteroaryl groups

(the Ca. cycloalkoxy groups, the mono-Cji.s cycloalkylamino groups, the di-Ca cycloalkylamino
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groups, the Cag cycloalkylcarbony! groups, the Ca.s cycloalkylsulfonyl groups, the Ca
cycloalkylthio groups, the 3 to 11-membered heterocyclyl groups, the Ce.14 aryl groups, and the 5
to 10-membered heteroaryl groups are unsubstituted or substituted with one or more hydroxy
groups, one or more halogen atoms, one or more cyano groups, One ar more nitro groups, one or
5 more amino groups, one or more carboxy groups, one or more carbamay! groups, one or more
sulfamoyl groups, one or more phosphono groups, one or more phosphinoyl groups, one or more
sulfo groups, one or more sulfino groups, one or more tetrazolyl groups, one or more formyl
groups, one or more Cy.; alkyl groups, one or more Cy.3 haloalkyl groups, onc or more Cj.¢ alkoxy
groups, one or more C,.3 haloalkoxy groups, one or more mono-C,.s alkylamino groups, one or

10 more di-Ci.s alkylamino groups, one or more mono-C).¢ alkylaminocarbonyl groups, one or more
di-C\ alkylaminocarbonyl groups, one or more C).s alkylcarbonylamino groups, one or more C.s
alkylthio groups, or one or more C,. alkylsulfonyl groups);

the substituent group V? is a substituent group consisting of substituents constituting the
substituent group V', Ci.¢ alkyl groups, and C.3 haloalky! groups;

15 the substituent group V* is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, an amino group, a carboxy group, a carbamoyl group, a
sulfamoyl| group, a phosphono group, a sulfo group, a tetrazolyl group, a formate group, and a
formyl group; and

each of R R? R*, and R™ is independently a hydrogen atom, a Cy3 alkyl group, or a

20 Ci. haloalkyl group,

the tautomer of the compound, the pharmaceutically acceplable salt thereof, or the solvate

thereof.

7. The compound according to claim 6, wherein
25 L' is a single bond;
L2 is a single bond, and B is a 4 to 7-membered heterocyclylene group (the 4 to
7-membered heterocyclylene group is unsubstituted or optionally substituted with one or more

substituents identically or differently selected from the substituent group V*, and a
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single methylene group of the 4 to 7-membered heterocyclylene group is optionally replaced by a
1,1-Cs.7 cycloalkylene group), or

L?is NR*, O, or a C alkylene group (a single methylene group of the C.s alkylene
group is optionally replaced by O or NR*), and B is a Cs. cycloalkylene group, a Ci
cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the Cis cycloalkylene
group, the Cj. cycloalkenylene group, and the 4 to 7-membered heterocyclylene group are
unsubstituted or optionally substituted with one or more substituents identically or differently
selected from the substituent group V¥, and a single methylene group of the Ca cycloalkylene
group, the Ca. cycloalkenylene group, and the 4 to 7-membered heterocyclylene group is
optionally replaced by a 1,1-Cs_7 cycloalkylene group);

the substituent group V* is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Cy alkyl groups, Ci haloalkyl groups, Ci.¢ cycloalky!
groups, Ci.c alkoxy groups, and Ci.¢ haloalkoxy groups; and

cach of R¥* and R* is independently a hydrogen atom, a C,.3 alkyl group, or a C1
haloalkyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

8. The compound according to any one of claims 1 to 5, wherein

L' is a single bond,

L? is a single bond, and B is a 4 to 7-membered heterocyclylene group (the 4 to
7-membered heterocyclylene group is substituted with one or more substituents selected from an
amino group, mono-Ci.¢ alkylamino groups, di-C, alkylamino groups, and Cy.s
alkylsulfonylamino groups and is optionally substituted with one or more substituents identically
or differently selected from the substituent group V?, and a single methylene group of the 4 to
7-membered heterocyclylene group is optionally replaced by a 1,1-Cs.; cycloalkylene group), or

L2 is NR>, O, or a C). alkylene group (a single methylene group of the Cy.
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alkylene group is optionally replaced by O or NR™), and B is a Ca. cycloalkylene group, a Ci.
cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the Ca cycloalkylene
group, the Cs cycloalkenylene group, and the 4 to 7-membered heterocyclylene group are
substituted with a substituent selected from one or more amino groups, one or mare mono-C.4
alkylamino groups, one or more di-Cy.¢ alkylamino groups, and one or more Cj
alkylsulfonylamino groups and are optionally substituted with one or more substituents
identically or differently selected from the substituent group V?, and a single methylene group of
the Ci cycloalkylene group, the Ci. cycloalkenylene group, and the 4 to 7-membered
heterocyclylene group is optionally replaced by a 1,1-Cs.; cycloalkylene group);

the substituent group V- is a substituent group consisting of a hydroxy group, halogen
aloms, a cyano group, a hitro group, C, alkyl groups, C,.¢ haloalkyl groups, Cs.¢ cycloalkyl
groups, C\. alkoxy groups, and Ci.¢ haloalkoxy groups; and

each of R? and R* is independently a hydrogen atom, a C.3 alkyl group, or a C\-3
haloalky! group,
the tautomer of the compound, the pharmaceutically acceptable sall thereof, or the solvate

thereof.

9. The compound according to any one of claims 1 to 8, wherein

Dis a3 to | 1-membered heterocyclyl group, a Cq.14 aryl group, or a 5 to 10-membered
heteroaryl group (the 3 to 11-membered heterocyclyl group, the Ce.14 aryl group, and the 5 to
10-membered heteroaryl group are unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V?);

the substituent group V? is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Ci.s alkyl groups, C.; alkoxy groups, Ci.¢ alkylthio groups,
C.6 alkoxycarbonyl groups (the C alkyl groups, the Cy alkoxy groups, the Cy alkylthio
groups, and the C,. alkoxycarbonyl groups are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V'), Ca.s cycloalkoxy

groups, mono-Cs., cycloalkylamino groups,



10

15

20

25

449

di-Ca cycloalkylamino groups, Cag cycloalkylearbonyl groups, Cas cycloalkylsulfonyl groups,
Cs.6 cycloalkylthio groups, Cag cycloalkyl groups, 4 to 7-membered heterocycly! groups, a pheny!
group, and 5 to 6-membered heteroary! groups (the Ci cycloalkoxy groups, the mono-Cas
cycloalkylamino groups, the di-Ca, cycloalkylamino groups, the Ca.¢ cycloalkylcarbonyl groups,
the Cs.4 cycloalkylsulfonyl groups, the Cas cycloalkylthio groups, the Ca. cycloalkyl groups, the
4 to 7-membered heterocyclyl groups, the pheny! group, and the 5 to 6-membered heteroaryl
groups are unsubstituted or substituted with one or more substituents identically or differently
selected from the substituent group V2);

the substituent group V' is a substituent group consisting of substituents constituting the
substituent group V*, Ci¢ alkoxy groups, C1 haloalkoxy groups, mono-C).¢ alkylamino groups,
di-Cy. alkylamino groups, mono-C.¢ alkylaminocarbonyl groups, di-Cj.¢ alkylaminocarbonyl
groups, Cy. alkylcarbonylamino groups, Ci. alkylthio groups, Ci.s alkylsulfonyl groups, Ca
cycloalkoxy groups, mono-Cs cycloalkylamino groups, di-Cs.s cycloalkylamino groups, Ca.s
cycloalkylcarbony] groups, Ca.s cycloalkylsulfonyl groups, Cs cycloalkylthio groups, 3 to
11-membered heterocyclyl groups, Ce.14 aryl groups, and 5 to 10-membered heteroary] groups
(the Ca cycloalkoxy groups, the mono-Ca.s cycloalkylamino groups, the di-Ca.¢ cycloalkylamino
groups, the Ci.¢ cycloalkylcarbonyl groups, the Ca cycloalkylsulfonyl groups, the Ca.6
cycloalkylthio groups, the 3 to 11-membered heterocyclyl groups, the Ce.14 aryl groups, and the 5
to 10-membered heteroaryl groups are unsubstituted or substituted with one or more hydroxy
groups, one or more halogen atoms, one or more cyano groups, one or more nitro groups, one or
more amino groups, one or more carboxy groups, one or more carbamoy! groups, one or more
sulfamoyl groups, one or more phosphono groups, one or more phosphinoyl groups, one or more
sulfo groups, one or more sulfino groups, one or more tetrazolyl groups, one or more formyl
groups, one or more Cy., alkyl groups, one or more Cy.3 haloalkyl groups, one or more C,. alkoxy
groups, one or more Cj_3 haloalkoxy groups, one or more mono-Cj. alkylamino groups, one or
more di-C. alkylamino groups, one or more mono-Cj.; alkylaminocarbony! groups, one or more

di-Cj6
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alkylaminocarbonyl groups, ane or more C . alkylcarbonylamino groups, one or more Ci.
alkylthio groups, or one or more C,. alkylsulfonyl groups);

the substituent group V? is a substituent group consisting of substituents constituting the
substituent group V', Cy. alkyl groups, and C, s haloalkyl groups; and

the substituent group V* is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, an amino group, a carboxy group, a carbamoyl group, a
sulfamoy!| group, a phosphono group, a sulfo group, a tetrazolyl group, a formate group, and a
formyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

10. The compound according Lo claim 9, wherein

D is a4 to 7-membered heterocyclyl group, a phenyl group, or a 5 to 6-membered
heteroaryl group (the 4 to 7-membered heterocycly! group, the phenyl group, and the 5 to
6-membered heteroaryl group are unsubstituted or substituted with one or more substituents
identically or differently selected from a substituent group V%),

the substituent group V* is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Cy.s alkyl groups, C).s haloalkyl groups, C.s alkoxy groups;
Ci1.¢ haloalkoxy groups, Cag cycloalky! groups, Ca cycloalkoxy groups, mono-Cs.s
cycloalkylamino groups, di-Cs cycloalkylamino groups, and Cs. cycloalkyithio groups (the C).¢
alky! groups, the Ci alkoxy groups, the Cs.s cycloalkyl groups, the Ci.s cycloalkoxy groups, the
mono-Cs. cycloalkylamino groups, the di-Cs.s cycloalkylamino groups, and the Ci.6
cycloalkylthio groups are unsubstituted or substituted with one or more hydroxy groups, one or
more amino groups, One or Imore nitro groups, One or IMore cyano groups, one or more 3 to
11-membered heterocyclyl groups, one or more Ce.14 aryl groups, or one or more 5 to
10-membered heteroaryl groups (the 3 10 | 1-imembered heterocyelyl groups, the Ce.14 aryl groups,
and the 5 to 10-membered heteroaryl groups are unsubstituted or substituted with one or more

carboxy groups, one or more carbamoyl groups, one or more sultamoy! groups, one or
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more phosphono groups, one or more sulfo groups, one or more tetrazolyl groups, one or more
formyl groups, one or more nitro groups, one or more cyano groups, one or more halogen atoms,
one or more hydroxy groups, one or more amino groups, one ot more Cy. alkyl groups, one or
more Cj.a haloalkyl groups, one or more Ci.s alkoxy groups, one or more C.3 haloalkoxy groups,
one or more mono-C. alkylamino groups, one or more di-Cy.¢ alkylamino groups, one or more
mono-C. alkylaminocarbony! groups, one or more di-Cs alkylaminocarbonyl groups, one or
more C, alkylcarbonylamino groups, one or more C alkylthio groups, or one or more C,.4
alkylsulfonyl groups)),

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

11. The compound according to claim 10, wherein

D is a phenyl group or a 5 to 6-membered heteroaryl group (the phenyl group and the 5 to
6-membered heteroaryl group is unsubstituted or substituted with one or more halogen atoms, one
or more nitro groups, one or more C alkyl groups, onc or more C|.¢ haloalkyl groups, one or
more C.¢ alkoxy groups, or one or more C,.¢ haloalkoxy groups),
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvatc

thereof.

12. The compound according to any one of claims 1 to 8, wherein

D is a phenyl group or a 5 to 6-membered heteroary! group (the phenyl group and the 5 to
6-membered heteroary] group is substituted with one or more C,.s alkylsulfonylamino groups or
one or more Cy alkylsulfonyloxy groups (the Ci. alkylsulfonylamino groups and the Cy.6
alkyisulfonyloxy groups are unsubstituted or substituted with one or more halogen atoms, one or
more nitro groups, one or more C).¢ alkoxy groups, or one or more C,. haloalkoxy groups) and is
optionally substituted with one or more halogen atoms, one or more nitro groups, one or more
C 6 alkyl groups, onc or more Cy haloalkyl groups, one or more Cys alkoxy groups, or one or

more Ci
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haloalkoxy groups),
the tautomer of the compound, the pharmaceutically aceeptable salt thercol. or the solvate

thereof,

13. The compound according to claim 12, wherein

D is a 5 to 6-membered heteroaryl group (the 5 to 6-membered heteroaryl group is
substituted with one or more C.s alkylsulfonyloxy groups (the C alkylsulfonyloxy groups are
unsubstituted or substituted with one or inore halogen aloms, one or more nitro groups, one or
more Ci.s alkoxy groups, ot one or more C., haloalkoxy groups)).
the tautomer of the compound, the pharmaccutically acceptable salt thereof, or the solvate

thereof.

14. The compound according to any onc of claims 1 to 13, wherein

Ais a3 to 1l-membered heterocyclyl group, a Ceys aryl group, or a 5 to 10-membered
heteroaryl group (the 3 to 11-membered heterocyclyl group, the Ce.14 aryl group, and the 5 to
10-membered heteroaryl group are unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V*); and

the substituent group V2 is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Ci.¢ alkyl groups, C1.s alkoxy groups, C . alkylthio groups,
C.¢ alkoxycarbonyl groups (the C;. alky!l groups, the Cy¢ alkoxy groups, the C, alkylthio
groups, and the C; s alkoxycarbonyl groups are unsubstituted or substituted with one or more
substituents identically or differently selected from the substituent group V'), Ci6 cycloalkoxy
groups, mono-Ci.g cycloalkylamino groups. di-Ci cycloalkylamino groups, Cis
cycloalkylcarbonyl groups, Ca.s cycloalkylsulfonyl groups, Ci.s cycloalkylthio groups, Cas
cycloalkyl groups, 4 to 7-membered heterocyely! groups, a phenyl group, and S to 6-membered
heteroary! groups (the Cig cveloalkoxy groups, the mono-Cig cycloalkylamimo groups, the di-Cag
cycloalkylamino proups, the Ca cycloalkylcarbonyl groups, the Cas cycloalkylsulfonyl groups,

the C_'q_(,
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cycloalkylthio groups, the Cis cycloalkyl groups, the 4 1o 7-membered heterocyclyl groups, the
phenyl group, and the 5 to 6-membered heteroaryl groups are unsubstituted or substituted with
one or more substituents identically or differently selected from the substituent group V?);

the substituent group V' is a substituent group consisting of substituents constituting the
substituent group V?, Cy alkoxy groups, Ci.1 haloalkoxy groups, mono-C,.¢ alkylamino groups,
di-C ¢ alkylamino groups, mono-C. alkylaminocarbonyl groups, di-Ci.¢ alkylaminocarbonyl
groups, C.s alkylcarbonylamino groups, Ci. alkylthio groups, Ci. alkylsulfonyl groups, Cs.6
cycloalkoxy groups, mono-Cs.s cycloalkylamino groups, di-Ca.e cycloalkylamino groups, Cas
cycloalkylcarbonyl groups, Cs.s cycloalkylsulfonyl groups, Ca cycloalkylthio groups, 3 to
IT-membered heterocyclyl groups, Ce.14 aryl groups, and 5 to 10-membered heteroaryl groups
(the Cs.6 cycloalkoxy groups, the mono-Cs. cycloalkylamino groups, the di-Ci.s cycloalkylamino
groups, the Cag cycloalkylcarbonyl groups, the Ca cycloalkylsulfonyl groups, the Cas
cycloalkylthio groups, the 3 to 11-membered heterocyclyl groups, the Cs.14 aryl groups, and the 5
to 10-membered heteroaryl groups are unsubstituted or substituted with one or more hydroxy
groups, one or more halogen atoms, one or more cyano groups, one or more nitro groups, ohe or
more amino groups, one or more carboxy groups, one or more carbamoyl groups, one or more
sulfamoy| groups, one or more phosphono groups, one or more phosphinoyl groups, one or more
sulfo groups, one or more sulfino groups, one or more tetrazolyl groups, one or more formyl
groups, one or more Ci alkyl groups, one or more C.3 haloalkyi groups, one or morc Cy.¢ alkoxy
groups, one or more C.; haloalkoxy groups, one or more mono-Cj. alkylamino groups, one or
more di-C alkylamino groups, one or more mono-C\. alkylaminocarbonyl groups, one or more
di-Ci.¢ alkylaminocarbonyl groups, one or more C.s alkylcarbonylamino groups, one or more Cj.q
alkylthio groups, or one or more C\ alkylsulfonyl groups);

the substituent group V2 is a substituent group consisting of substituents constituting the
substituent group V', Cy alkyl groups, and C).3 haloalky! groups; and

the substituent group V" is a substituent group consisting of a hydroxy group,
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halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a carbamoy!
group, a sulfamoyl group, a phosphono group, a sulfo group, a tetrazolyl group, a formate group,
and a formyl group,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof,

15, The compound according to claim 14, wherein

A is a phenyl group or a 5 to 6-membered heteroaryl group (the phenyl group and the 5 to
6-membered heteroaryl group are unsubstituted or substituted with one or more substituents
identically or differently selected from the substituent group V*'); and

the substituent group V* is a substituent group consisting of a hydroxy group, halogen atoms,

a cyano group, a nitro group, Ci.s alkyl groups, Cy.. haloalkyl groups, Cs. cycloalkyl groups, Ci.6
alkoxy groups, and C.¢ haloalkoxy groups,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate
thereof.

the solvate thereof.
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16. The compound according to Claim 7, wherein B has any of the structures of Formulae
(I1), m is 0 to 1, R" is a substituent selected from the substituent group V-, and
the substituent group V¥ is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Ci.e alkyl groups, Cy.s haloalkyl groups, Ci. cycloalkyl
S groups, Ci alkoxy groups, and Cy., haloalkoxy groups,
the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.

(J J?J (11)
R

\ R") Bl R")m
(11-1) (11-2) (I1-3)

10 17. The compound according to Claim 16, wherein D has any of the structures of
Formulae (VI), nis 0 to 3, R® is a substituent selected from the substituent group V>, and
R® may be the same as or different from each other when n is 2 or 3, and the substituent
group V? is a substituent group consisting of a hydroxy group, halogen atoms, a cyano group, a
nitro group, Ci. alkyl groups, Ci.s haloalkyl groups, Ci.¢ cycloalkyl groups, Cy.s alkoxy groups,
15  and Ci haloalkoxy groups,

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

thereof.
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20 18. The compound according to Claim 11. wherein D has any of the structures of Formulae

(VD, nis 0 to 3, R is a substituent selected from the substituent group constituting of halogen
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atoms, a nitro group, Ci.¢ alkyl groups, Ci.s haloalkyl groups, Ci.« alkoxy groups, and C,
haloalkoxy groups, and R®may be the same as or pharmaceutically acceptable salt thereaf, or the

solvate thereof,

~ e

Z N & == (R%) i 0
L (RS . " & ——(R%),, == (R
\J\\\,/ e }/ Voo NN
\“\ \': .“'<.
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i b 4
(VI-I-S) (VI-E6) {VI-1-7) (VEI-8)

5 19. The compound according to Claim 17, wherein D has any of the structures of

Formulate (V1), nis 0 to 3, R is a substituent selccted from the substituent group constituting of
halogen atoms, a nitro group, Ci alkyl groups, Ci.s haloalkyl groups, Ci.¢ alkoxy groups, and
Ci.6 haloalkoxy groups, and R® may be the same as or different from each other when nis 2 or 3,

the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate

10 thereof.
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20. The compound according to Claim 19, wherein A has any of the structures of
Formulae (V), 1 is 0to 2, R" is a substituent selected from the substituent group V?, and R may
be the same as or different from each other when n is 2, and
15 the substituent group V" is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a mtro group, Cy alkyl groups, Cs haloalky| groups, Cs. cycloalkyl groups,

Ci.o alkoxy groups, and C .4 haloalkoxy groups,
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the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof,

AN A A

( & | R -8
RS R e (V)
(V-1) (V-2) (V-3)

21. The compound according to claim 19, wherein A has any of the structures of
5  Formulae (V-1), 1 is 0 to 2, R* is a substituent selected from the substituent group V?, and R% may
be the same as or different from each other when n is 2, and
the substituent group V? is a substituent group consisting of a hydroxy group, halogen
atoms, a cyano group, a nitro group, Ci. alkyl groups, Ci.¢ haloalky! groups, Cs.s cycloalkyl
groups, Ci.6 alkoxy groups, and Ci.s haloalkoxy groups, the tautomer of the compound, the

10 pharmaceutically acceptable salt thereof, or the solvate thereof.

/N-\ ’\ 2N \ (Ra)

» T Ty o
«Rﬂ)’/"/j (RS ' o P

(V-I-1) (V-1-2) (V-I-3)

22. The compound according to claim 1, which is represented by one of the
formulae below, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or

15  the solvate thereof:
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23: A T-type calcium channel inhibitor comprising:
the compound, the tautomer of the compound, the pharmaceutically acceptable
salt thereof, or the solvate thereof as claimed in any one of claims 1 to 22, as an active

component.

24, A preventive agent, a therapeutic agent, and/or an improving agent for a
disease treatable by a T-type calcium channel inhibitory action, the preventive agent, the
therapeutic agent, and/or the improving agent comprising:

the T-type calcium channel inhibitor as claimed in claim 23 as an active

component.

25. A therapeutic agent for neuropathic pain, the therapeutic agent comprising:

the T-type calcium channel inhibitor as claimed in claim 23 as an active
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component,

26. A medicine comprising:

the compound, the tautomer of the compound, the pharmaceutically acceptable salt

5  thereof, or the solvate thereof as claimed in any one of claims 1 to 22, as an active component.



