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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 

15 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") 

20 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 

25 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 
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[Non-Patent Document 2], 

More specifically, the T-type calcium channels identified in various mammals 

including humans include three subtypes, alG (Cav3.1), alH (Cav3.2), and all 

(Cav3.3). Among the three subtypes of the T-type calcium channels, alH is expressed 

5 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 

alH 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 

10 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 alH is administered to suppress the expression of alH 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 

15 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 alH [Non-Patent Document 6] and an increase in T-type 

calcium channel current [Non-Patent Document 7] have been disclosed, and the pain 

20 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 alH 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 

25 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 



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 

5 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, 

10 see Patent Documents 1 to 3), there is a demand for development of new medicinal 

agents. 
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25 Non-Patent Document 5: The EMBO Journal, Vol. 24, pp. 315-324 (2005) 

Non-Patent Document 6: Journal of Neurochemistry, Vol. 119 (No. 3), pp. 594-603 

(2011) 

Non-Patent Document 7: Journal of Neuroscience, Vol. 27 (No. 12), pp. 3305-3316 
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Non-Patent Document 8: Pain, Vol. 145 (No. 1-2), pp. 184-195 (2009) 

Non-Patent Document 9: Diabetes, Vol. 58, pp. 2656-2665 (2009) 

Non-Patent Document 10: The Journal of Pharmacology and Experimental 

Therapeutics, Vol. 335, No. 2, pp. 409-417 (2010) 
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SUMMARY OF THE INVENTION 

Problem to be Solved by the Invention 

15 [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. 

20 Means for Solving the Problem 

[0009] As a result 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. 

25 Specifically, the present invention has the following aspects: 

[0010] (1) 

The present invention provides: a compound of Formula (I): 



IV'" :V|-L*D 

W^N^R' ID 

[wherein 

R is 

a hydrogen atom, 

5 a halogen atom, 

a Ci-6 alkyl group, 

a Ci-6 alkoxy group, 

a Ci-6 alkylthio group, 

a mono-Ci-6 alkylamino group, 

10 a di-Ci-6 alkylamino group 

(the Ci-6 alkyl group, the Ci-6 alkoxy group, the Ci-6 alkyl thio group, the mono-Ci-6 

alkylamino group, and the di-Ci-6 alkylamino group are unsubstituted or substituted with 

one or more substituents identically or differently selected from the substituent group V8), 

or 

15 a C3-11 cycloalkyl group 

(the C3-11 cycloalkyl group is unsubstituted or substituted with one or more substituents 

identically or differently selected from the substituent group V5); 

each of L1 and L2 is independently 

a single bond, 

20 NR2, 

O, 

S, 

so, 
SO2, or 

25 a Ci-6 alkylene group 

(the Ci-6 alkyl ene group is unsubstituted or substituted with one or more substituents 

identically or differently selected from the substituent group V6, and a single methylene 
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group of the Ci-6 alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR.3); 

B is 

a C3-11 cycloalkyl ene group, 

a C3-11 cycloalkenylene group, 

5 a 3 to 11-membered heterocyclylene group, 

a C6-14 arylene group, 

a 5 to 10-membered heteroarylene group 

(the C3-11 cycloalkylene group, the C3-11 cycloalkenylene gi'oup, the 3 to 11-membered 

heterocyclylene group, the C6-14 arylene group, and the 5 to 10-membered heteroarylene 

10 group are unsubstituted or substituted with one or more substituents identically or 

differently selected from the substituent group V6, and 

a single methylene group of the C3-11 cycloalkylene group or the C3-11 cycloalkenylene 

group is optionally replaced by a 1,1-C3-7 cycloalkylene group), 

a Ci-6 alkylene group, 

15 a C2-6 alkenylene group, or 

a C2-6 alkynylene group 

(the Ci-6 alkylene group, the C2-6 alkenylene group, and the C2-6 alkynylene group are 

unsubstituted or substituted with one or more substituents identically or differently 

selected from the substituent group V8, and 

20 a single methylene group of the Ci-6 alkylene group, the C2-6 alkenylene group, or the C2-6 

alkynylene group is optionally replaced by a 1,1-C3-7 cycloalkylene group); 

when L1 is a single bond, O, or a Ci-6 alkylene group and L2 is a single bond or a Ci-6 

alkylene group, B is not a Ci-6 alkylene group, a C2-6 alkenylene group, a C2-6 alkynylene 

group, or a C6-14 arylene group; 

25 when L1 is a single bond, O, or a Ci-6 alkylene group and L2 is NR2, O, S, SO, or SO2, B 

is not a Ci-6 alkylene group, a C2-6 alkenylene group, or a C2-6 alkynylene group; 

A is 

a Ci-6 alkyl group, 

a C2-6 alkenyl group 



(the Ci-6 alkyl group and the C2-6 alkenyl group are unsubstituted or substituted with one 

or more substituents identically or differently selected from the substituent group V8), a 

C3-11 cycloalkyl group, 

a C3-11 cycloalkenyl group, 

5 a 3 to 11-membered heterocyclyl group, 

a C6-14 aryl group, or 

a 5 to 10-membered heteroaryl group 

(the C3-11 cycloalkyl group, the C3-11 cycloalkenyl group, the 3 to 11-membered 

heterocyclyl group, the Ce-i4 aryl group, and the 5 to 10-membered heteroaryl group are 

10 unsubstituted or substituted with one or more substituents identically or differently 

selected from the substituent group V6); 

L3 is 

a Ci-6 alkylene group 

(the Ci-6 alkylene group is unsubstituted or substituted with one or more substituents 

15 identically or differently selected from the substituent group V8, and a single methylene 

group of the C14 alkylene group is optionally replaced by C=0 or C=S); 

D is 

a C3-11 cycloalkyl group, 

a C3-11 cycloalkenyl group, 

20 a 3 to 11-membered heterocyclyl group, 

a C6-14 aryl group, or 

a 5 to 10-membered heteroaryl group 

(the C3.11 cycloalkyl group, the C3-11 cycloalkenyl group, the 3 to 11-membered 

heterocyclyl group, the Ce-i4 aryl group, and the 5 to 10-membered heteroaryl group are 

25 unsubstituted or substituted with one or more substituents identically or differently 

selected from the substituent group V6); 

each of R2 and R3 is independently 

a hydrogen atom, 

a Ci-6 alkyl group, 
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a C2-6 alkenyl group 

(the Ci-6 alkyl group and the C2-6 alkenyl group are unsubstituted or substituted with one 

or more substituents identically or differently selected from the substituent group V8), 

a C3.11 cycloalkyl group, 

5 a 3 to 11-membered heterocyclyl group, 

a C6-14 aryl group, or 

a 5 to 10-membered heteroaryl group 

(the C3-11 cycloalkyl group, the 3 to 11-membered heterocyclyl group, the C6-14 aryl group, 

and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with one or 

10 more substituents identically or differently selected from the substituent group V6); 

the substituent group V6 is a substituent group consisting of substituents constituting 

the substituent group V8, Ci-6 alkyl groups, C2-6 alkenyl groups, and C2-6 alkynyl groups 

(the Ci-6 alkyl groups, the C2-6 alkenyl groups, and the C2-6 alkynyl groups are 

unsubstituted or substituted with one or more substituents identically or differently 

15 selected from the substituent group V1); 

the substituent group V8 is a substituent group consisting of substituents constituting 

the substituent group Va, Ci-6 alkoxy groups, Ci-6 alkylthio groups, Ci-6 alkylcarbonyl 

groups, Ci-6 alkylsulfonyl groups, Ci-6 alkoxycarbonyl groups, mono-Ci-6 alkylamino 

groups, di-Ci-6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, di-Ci-6 

20 alkylaminocarbonyl groups, mono-Ci-6 alkylaminosulfonyl groups, di-Ci-6 

alkylaminosulfonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylcarbonyloxy 

groups, Ci-6 alkylsulfonylamino groups, Ci-6 alkylsulfonyloxy groups (the Ci-6 alkoxy 

groups, the Ci-6 alkylthio groups, the Ci-6 alkylcarbonyl groups, the Ci-6 alkylsulfonyl 

groups, the Ci-6 alkoxycarbonyl groups, the mono-Ci-6 alkylamino groups, the di-Ci-6 

25 alkylamino groups, the mono-Ci-6 alkylaminocarbonyl groups, the di-Ci-6 

alkylaminocarbonyl groups, the mono-Ci-6 alkylaminosulfonyl groups, the di-Ci-6 

alkylaminosulfonyl groups, the Ci-6 alkylcarbonylamino groups, the Ci-6 

alkylcarbonyloxy groups, the Cj-6 alkylsulfonylamino groups, and the Ci-6 

alkylsulfonyloxy groups are unsubstituted or substituted with one or more substituents 
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identically or differently selected from the substituent group Vs), C3-6 cycloalkoxy groups, 

mono-C3-6 cycloalkylamino groups, di-C3-6 cycloalkylamino groups, C3-6 

cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl groups, C3-6 cycloalkylsulfonylamino 

groups, C3-6 cycloalkylsulfonyloxy groups, C3-6 cycloalkylthio groups, C3-11 cycloalkyl 

5 groups, 3 to 11-membered heterocyclyl groups, Ce-i4 aryl groups, and 5 to 10-membered 

heteroaryl groups (the C3-6 cycloalkoxy groups, the mono-C3-6 cycloalkylamino groups, 

the di-C3-6 cycloalkylamino groups, the C3-6 cycloalkylcarbonyl groups, the C3-6 

cycloalkylsulfonyl groups, the C3-6 cycloalkylsulfonylamino groups, the C3-6 

cycloalkylsulfonyloxy groups, the C3-6 cycloalkylthio groups, the C3-11 cycloalkyl groups, 

10 the 3 to 11-membered heterocyclyl groups, the C6-14 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 V2); 

the substituent group Va is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a 

15 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 Va, Ci-6 alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-6 

alkylamino groups, di-Ci-6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, 

20 di-Ci-6 alkylaminocarbonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylthio groups, 

Ci-6 alkylsulfonyl groups, C3-6 cycloalkoxy groups, mond-Oj-6 cycloalkylamino groups, 

di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, C6-14 aryl 

groups, and 5 to 10-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the 

25 mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 

cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 cycloalkylthio 

groups, the 3 to 11-membered heterocyclyl groups, the Ce-i4 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, 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-6 alkyl groups, one or 

5 more C1-3 haloalkyl groups, one or more Ci-6 alkoxy groups, one or more C1-3 haloalkoxy 

groups, one or more mono-Ci-6 alkylamino groups, one or more di-Ci-6 alkylamino 

groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or more di-Ci-6 

alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more 

Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups); and 

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

the substituent group V1, Ci-6 alkyl groups, and C1-3 haloalkyl groups], 

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

thereof. 

(2) 

15 The compound according to (1), wherein 

L3 is a C1-3 alkylene group, 

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

thereof. 

20 (3) 

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

R1 is a hydrogen atom or a Ci-6 alkoxy group (the Ci-6 alkoxy group is unsubstituted 

or substituted with one or more substituents identically or differently selected from the 

substituent group V7); 

25 the substituent group V7 is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, Ci-6 alkoxy groups, Ci-6 alkylthio groups, 

Ci-6 alkoxycarbonyl groups (the Ci-6 alkoxy groups, the Ci-6 alkylthio groups, and the 

Ci-6 alkoxycarbonyl groups are unsubstituted or substituted with one or more substituents 

identically or differently selected from the substituent group V1), C3-6 cycloalkoxy groups, 
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mono-C3-6 cycloalkylamino groups, CH-C3-6 cycloalkylamino groups, C3-6 

cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, 

C3-6 cycloalkyl groups, 4 to 7-membered heterocyclyl groups, a phenyl group, and 5 to 

6-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the mono-C3-6 

5 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 cycloalkylcarbonyl 

groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 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 V2); 

10 the substituent group V1 is a substituent group consisting of substituents constituting 

the substituent group Va, Ci-6 alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-6 

alkylamino groups, di-Ci-6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, 

di-Ci-r, alkylaminocarbonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylthio groups, 

Ci-6 alkylsulfonyl groups, C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

15 di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, C6-14 aryl 

groups, and 5 to 10-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the 

mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 

cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 cycloalkylthio 

20 groups, the 3 to 11 -membered heterocyclyl groups, the C6-14 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 

25 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 6 alkyl groups, one 

or more C1-3 haloalkyl groups, one or more Ci-6 alkoxy groups, one or more C1-3 

haloalkoxy groups, one or more mono-Ci-6 alkylamino groups, one or more di-Ci-6 

alkylamino groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or more 
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di-Ci-6 alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or 

more Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups); 

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

the substituent group V1, Ci-6 alkyl groups, and C1-3 haloalkyl groups; and 

5 the substituent group Va 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 pharmaceutical]}/ acceptable salt thereof, or the solvate 

10 thereof. 

(4) 

The compound according to (3), wherein 

R1 is a hydrogen atom, 

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

15 solvate thereof. 

(5) 

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

R1 is a C1-6 alkyl group (the Ci-6 alkyl group is unsubstituted or substituted with one 

or more substituents identically or differently selected from the substituent group V9); 

20 the substituent group V9 is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, Ci-6 alkoxy groups, Ci-6 alkylthio groups, 

Ci-6 alkylcarbonyloxy groups, Ci-6 alkoxycarbonyl groups (the Ci-6 alkoxy groups, the 

Ci-6 alkylthio groups, the Ci-6 alkylcarbonyloxy groups, and the Ci-6 alkoxycarbonyl 

groups are unsubstituted or substituted with one or more substituents identically or 

25 differently selected from the substituent group V1), C3-6 cycloalkoxy groups, mono-C3-6 

cycloalkylamino groups, di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, 

C3-6 cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, C3-6 cycloalkyl groups, 4 to 

7-membered heterocyclyl groups, a phenyl group, and 5 to 6-membered heteroaryl 

groups (the C3-6 cycloalkoxy groups, the mono-C3-6 cycloalkylamino groups, the di-C3-6 
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cycloalkylamino groups, the C3-6 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl 

groups, the C3-6 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 

5 selected from the substituent group V2); 

the substituent group V ! is a substituent group consisting of substituents constituting 

the substituent group Va, Cu, alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-6 

alkylamino groups, di-Ci-6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, 

di-Ci-6 alkylaminocarbonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylthio groups, 

10 Ci-6 alkylsulfonyl groups, C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, C6-14 aryl 

groups, and 5 to 10-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the 

mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 

15 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 cycloalkylthio 

groups, the 3 to 11-membered heterocyclyl groups, the C6-14 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 

20 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-6 alkyl groups, one or 

more C®$ haloalkyl groups, one or more Ci-6 alkoxy groups, one or more C1-3 haloalkoxy 

groups, one or more mono-Ci-6 alkylamino groups, one or more di-Ci-6 alkylamino 

25 groups, one or more mono-Cij alkylaminocarbonyl groups, one or more di-Ci-6 

alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more 

Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups); 

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

the substituent group V!, Ci-6 alkyl groups, and C1-3 haloalkyl groups; and 
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the substituent group Va 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, 

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

thereof. 

(6) 

The compound according to (5), wherein 

R1 is a Ci-6 alkyl group (the Ci-6 alkyl group is unsubstituted or substituted with one 

10 or more halogen atoms), 

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

thereof. 

(7) 

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

15 L1 is a single bond, NR2a, O, S, SO, SO2, or a Ci-6 alkylene group (a single 

methylene group of the Ci-6 alkylene group is optionally replaced by O, S, SO2, 0=0, 

C=S, or NR3a); 

L2 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 

20 5 to 10-membered heteroarylene group are unsubstituted or optionally substituted with 

one or more substituents identically or differently selected from the substituent group V5), 

or 

L2 is NR2b, O, S, SO, SO2, or a Ci-6 alkylene group (a single methylene group of the 

Ci-6 alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3b) and B is a 

25 C3-11 cycloalkylene group, a C3-11 cycloalkenylene group, a 3 to 11-membered 

heterocyclylene group, or a 5 to 10-membered heteroarylene group (the C3-11 

cycloalkylene group, the C3-11 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 
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from the substituent group V5, and a single methylene group of the C3-11 cycloalkylene 

group and the C3.11 cycloalkenylene group is optionally replaced by a l,l-C3-7 

cycloalkylene group); 

the substituent group V5 is a substituent group consisting of a hydroxy group, 

5 halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 alkoxy groups, Ci-6 

alkylthio groups, Ci-6 alkoxycarbonyl groups (the Ci-6 alkyl groups, the Ci-6 alkoxy 

groups, the Ci-6 alkylthio groups, and the CM, alkoxycarbonyl groups are unsubstituted or 

substituted with one or more substituents identically or differently selected from the 

substituent group V1), C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

10 di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, C3-6 cycloalkyl groups, 4 to 7-membered heterocyclyl 

groups, a phenyl group, and 5 to 6-membered heteroaryl groups (the C3-6 cycloalkoxy 

groups, the mono-C3-e cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the 

C3-6 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 

15 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 V2); 

the substituent group V ' is a substituent group consisting of substituents constituting 

20 the substituent group Va, Ci-6 alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-6 

alkylamino groups, di-Ci-e alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, 

di-Ci-6 alkylaminocarbonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylthio groups, 

Ci-6 alkylsulfonyl groups, C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

25 groups, C3-6 cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, C6-14 aryl 

groups, and 5 to 10-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the 

mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 

cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 cycloalkylthio 

groups, the 3 to 11-membered heterocyclyl groups, the Ce-i4 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, 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 

5 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-6 alkyl groups, one or 

more C1-3 haloalkyl groups, one or more Ci-6 alkoxy groups, one or more C1-3 haloalkoxy 

groups, one or more mono-Ci-6 alkylamino groups, one or more di-Ci-6 alkylamino 

groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or more di-Ci-6 

10 alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more 

Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups); 

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

the substituent group V1, Ci-6 alkyl groups, and C1-3 haloalkyl groups; 

the substituent group Va is a substituent group consisting of a hydroxy group, 

15 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 R2a, R2b, R3a, and R3b is independently a hydrogen atom, a C1-3 alkyl group, 

or a C1-3 haloalkyl group, 

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

thereof. 

(8) 

The compound according to (7), wherein 

L1 is a single bond; 

25 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 V3, and a 

single methylene group of the 4 to 7-membered heterocyclylene group is optionally 

replaced by a 1,1-C3-7 cycloalkylene group), or 
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I is NR2C, O, or a Ci-6 alkylene group (a single methylene group of the Ci-6 

alkylene group is optionally replaced by O or NR3c), and B is a C3-6 cycloalkylene group, 

a C3-6 cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the C3-6 

cycloalkylene group, the C3-6 cycloalkenylene group, and the 4 to 7-membered 

5 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 C3-6 cycloalkylene group, the C3-6 cycloalkenylene group, and the 

4 to 7-membered heterocyclylene group is optionally replaced by a 1,1-C3-7 cycloalkylene 

group); 

10 the substituent group V is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 haloalkyl groups, C3-6 

cycloalkyl groups, Ci-6 alkoxy groups, and Ci-6 haloalkoxy groups; and 

each of R2C and R3c is independently a hydrogen atom, a C1-3 alkyl group, or a C1-3 

haloalkyl group, 

15 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 

L1 is a single bond; 

20 I 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-6 alkylamino groups, di-Ci-6 alkylamino groups, and Ci-6 

alkylsulfonylamino groups and is optionally substituted with one or more substituents 

identically or differently selected from the substituent group V3, and a single methylene 

25 group of the 4 to 7-membered heterocyclylene group is optionally replaced by a 1,1 -C3-7 

cycloalkylene group), or 

L is NR2C, O, or a Ci-6 alkylene group (a single methylene group of the Cj-e 

alkylene group is optionally replaced by O or NR?C), and B is a C3-6 cycloalkylene group, 

a C3-6 cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the C3-6 
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cycloalkylene group, the C3-6 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-6 alkylamino groups, one or more di-Ci-6 alkylamino 

groups, and one or more Ci-6 alkylsulfonylamino groups and are optionally substituted 

5 with one or more substituents identically or differently selected from the substituent 

group V3, and a single methylene group of the C3-6 cycloalkylene group, the C3-6 

cycloalkenylene group, and the 4 to 7-membered heterocyclylene group is optionally 

replaced by a 1,1-C3-7 cycloalkylene group); 

the substituent group V3 is a substituent group consisting of a hydroxy group, 

10 halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 haloalkyl groups, C3-6 

cycloalkyl groups, Ci-6 alkoxy groups, and Ci-6 haloalkoxy groups; and 

each of R2C and R3c is independently a hydrogen atom, a C1-3 alkyl group, or a C1-3 

haloalkyl group, 

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

15 thereof. 

(10) 

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

D is a 3 to 11-membered heterocyclyl group, a C6-14 aryl group, or a 5 to 

10-membered heteroaryl group (the 3 to 11-membered heterocyclyl group, the C6-14 aryl 

20 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 V5); 

the substituent group V5 is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 alkoxy groups, Ci-6 

alkylthio groups, Ci-6 alkoxycarbonyl groups (the Ci-6 alkyl groups, the Ci-6 alkoxy 

25 groups, the Ci-6 alkylthio groups, and the Ci-6 alkoxycarbonyl groups are unsubstituted or 

substituted with one or more substituents identically or differently selected from the 

substituent group V1), C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, C3-6 cycloalkyl groups, 4 to 7-membered heterocyclyl 
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groups, a phenyl group, and 5 to 6-membered heteroaryl groups (the C3-6 cycloalkoxy 

groups, the mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the 

C3-6 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 

cycloalkylthio groups, the C3-6 cycloalkyl groups, the 4 to 7-membered heterocyclyl 

5 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 V2); 

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

the substituent group Va, Ci-6 alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-6 

10 alkylamino groups, di-Ci-6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, 

di-Ci-6 alkylaminocarbonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylthio groups, 

Ci-6 alkylsulfonyl groups, C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

di~C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, 3 to 11-membered heterocyclyl groups, C6-14 aryl 

15 groups, and 5 to 10-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the 

mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 

cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 cycloalkylthio 

groups, the 3 to 11-membered heterocyclyl groups, the C6-14 aryl groups, and the 5 to 

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

20 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-e alkyl groups, one or 

25 more C1-3 haloalkyl groups, one or more Ci-6 alkoxy groups, one or more C1-3 haloalkoxy 

groups, one or more mono-Ci-6 alkylamino groups, one or more di-Ci-6 alkylamino 

groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or more di-Ci-6 

alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more 

Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups); 
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the substituent group V2 is a substituent group consisting of substituents constituting 

the substituent group V1, Ci-6 alkyl groups, and C1-3 haloalkyl groups; and 

the substituent group Va is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, an amino group, a carboxy group, a 

5 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. 

(11) 

10 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 V4); 

15 the substituent group V4 is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 haloalkyl groups, Ci-6 

alkoxy groups, Ci-6 haloalkoxy groups, C3-6 cycloalkyl groups, C3-6 cycloalkoxy groups, 

mono-C3-6 cycloalkylamino groups, di-C3-6 cycloalkylamino groups, and C3-6 

cycloalkylthio groups (the Ci-6 alkyl groups, the Ci-6 alkoxy groups, the C3-6 cycloalkyl 

20 groups, the C3-6 cycloalkoxy groups, the mono-C3-6 cycloalkylamino groups, the di-C3-6 

cycloalkylamino groups, and the C3-6 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 C6-14 aryl groups, or one or more 5 to 10-membered heteroaryl 

25 groups (the 3 to 11-membered heterocyclyl groups, the C6-14 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 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-6 

alkyl groups, one or more C1-3 haloalkyl groups, one or more Ci-6 alkoxy groups, one or 

more C1-3 haloalkoxy groups, one or more mono-Ci-6 alkylamino groups, one or more 

di-Ci-6 alkylamino groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or 

5 more di-Ci-6 alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, 

one or more Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups)), 

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

thereof. 

(12) 

10 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 Ci-6 alkyl groups, one or more Ci-6 

haloalkyl groups, one or more Ci-6 alkoxy groups, or one or more Ci-6 haloalkoxy 

15 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 

20 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 Ci-6 alkylsulfonyloxy groups (the Ci-6 

alkylsulfonylamino groups and the Ci-6 alkylsulfonyloxy groups are unsubstituted or 

substituted with one or more halogen atoms, one or more nitro groups, one or more Ci-6 

25 alkoxy groups, or one or more Ci-6 haloalkoxy groups) and is optionally substituted with 

one or more halogen atoms, one or more nitro groups, one or more Ci-6 alkyl groups, one 

or more Ci-6 haloalkyl groups, one or more Ci-6 alkoxy groups, or one or more C.1-6 

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 a 5 to 6-membered heteroaryl group (the 5 to 6-membered heteroaryl group is 

5 substituted with one or more Ci-6 alkylsulfonyloxy groups (the Ci-6 alkylsulfonyloxy 

groups are unsubstituted or substituted with one or more halogen atoms, one or more 

nitro groups, one or more Ci-6 alkoxy groups, or one or more Ci-6 haloalkoxy groups)), 

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

thereof. 

10 (15) 

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

A is a 3 to 11-membered heterocyclyl group, a C(,-\A aryl group, or a 5 to 

10-membered heteroaryl group (the 3 to 11 -membered heterocyclyl group, the Ce-u aryl 

group, and the 5 to 10-membered heteroaryl group are unsubstituted or substituted with 

15 one or more substituents identically or differently selected from the substituent group V5); 

and 

the substituent group V5 is a substituent group consisting of a hydroxy group, 

halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 alkoxy groups, Ci-6 

alkylthio groups, Ci-6 alkoxycarbonyl groups (the Ci-6 alkyl groups, the Ci-6 alkoxy 

20 groups, the Ci-6 alkylthio groups, and the Ci-6 alkoxycarbonyl groups are unsubstituted or 

substituted with one or more substituents identically or differently selected from the 

substituent group V1), C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, C3-6 cycloalkyl groups, 4 to 7-membered heterocyclyl 

25 groups, a phenyl group, and 5 to 6-membered heteroaryl groups (the C3-6 cycloalkoxy 

groups, the mono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the 

C3-6 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 

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 
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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 Va, Ci-6 alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-6 

5 alkylamino groups, di-Ci-e alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, 

di-Ci-6 alkylaminocarbonyl groups, Ci-6 alkylcarbonylamino groups, Ci-6 alkylthio groups, 

Ci-6 alkylsulfonyl groups, C3-6 cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, 

di-C3-6 cycloalkylamino groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl 

groups, C3-6 cycloalkylthio groups, 3 to ll-membered heterocyclyl groups, C6-14 aryl 

10 groups, and 5 to 10-membered heteroaryl groups (the C3-6 cycloalkoxy groups, the 

inono-C3-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, the C3-6 

cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 cycloalkylthio 

groups, the 3 to ll-membered heterocyclyl groups, the C6-14 aryl groups, and the 5 to 

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

15 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-6 alkyl groups, one or 

20 more C1-3 haloalkyl groups, one or more Ci-6 alkoxy groups, one or more C1-3 haloalkoxy 

groups, one or more mono-Ci-6 alkylamino groups, one or more di-Ci-6 alkylamino 

groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or more di-Ci-6 

alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more 

Ci-6 alkylthio groups, or one or more Ci-6 alkylsulfonyl groups); 

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

the substituent group V1, Ci-6 alkyl groups, and C1-3 haloalkyl groups; and 

the substituent group Va 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 formate group, and a formyl group, 

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

thereof. 

(16) 

5 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 V3); and 

the substituent group V3 is a substituent group consisting of a hydroxy group, 

10 halogen atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci-6 haloalkyl groups, C3-6 

cycloalkyl groups, Ci-6 alkoxy groups, and Ci-6 haloalkoxy groups, 

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

thereof. 

(17) 

15 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 disease 

20 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. 

25 (20) 

A medicine 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. 



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 

[00,12] 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-" 

10 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. 

15 [0014] The "halogen atom" means a fluorine atom, a chlorine atom, a bromine 

atom, and an iodine atom. 

[0015] The "Ci-3 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 

20 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 "Ci-3 alkylene group" means a methylene group, an ethylene group, a 

propane-1,3-diyl group, and a propane-1,2-diyl group. 

25 [0018] The "Ci-6 alkylene group" means divalent substituents formed by 

removing a single hydrogen atom at any position of the "Ci-6 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-l,6-diyl group, and a 3-methylbutane-1,2-diyl group. 
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[0019] The "C1-3 haloalkyl group" means substituents formed by substituting one 

or more hydrogen atoms at any position of the "C1-3 alkyl 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 

5 examples include a trifluoromethyl group, a 2,2,2-trifluoroethyl group, a pentafluoroethyl 

group, and a 3-chloro-n-propyl group. 

[0020] The "Ci-6 haloalkyl group" means substituents formed by substituting one 

ore more hydrogen atoms at any position of the "Ci-6 alkyl group" defined above by one 

or more halogen atoms identically or differently selected from a substituent group 

10 consisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom, and 

specific examples include a trifluoromethyl group, a pentafluoroethyl group, a 

2,2,2-trifluoro-1,1-dimethyl-ethyl group, a 3-chloro-n-propyl group, and a 

4-chloro-n-butyl group. 

[0021] The "C3-11 cycloalkane" means monocyclic-, condensed-, bridged-, or 

15 spiro-system aliphatic hydrocarbon rings having a ring-constituting carbon number of 3 

to 11, and specific examples 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 "C3-11 cycloalkyl group" means monovalent substituents formed by 

20 removing a single hydrogen atom at any position of the "C3-11 cycloalkane" defined 

above. 

[0023] The "C3-11 cycloalkylene group" means divalent substituents formed by 

removing two hydrogen atoms at any positions on different carbons of the "C3-11 

cycloalkane" defined above. 

25 [0024] The "C3-6 cycloalkane" means cycloalkanes having a ring-constituting 

carbon number of 3 to 6 among the "C3-11 cycloalkanes" defined above, and specific 

examples include cyclopropane, cyclobutane, cyclopentane, and cyclohexane. 

[0025] The "C3-6 cycloalkyl group" means monovalent substituents formed by 

removing a single hydrogen atom at any position of the "C3-6 cycloalkane" defined above. 
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[0026] The "C3-6 cycloalkylene group" means divalent substituents formed by 

removing two hydrogen atoms at any positions on different carbons of the "C3-6 

cycloalkane" defined above. 

[0027] The "C3-7 cycloalkane" means cycloalkanes having a ring-constituting 

5 carbon number of 3 to 7 among the "C3-11 cycloalkanes" defined above, and specific 

examples include cyclopropane, cyclobutane, cyclopentane, cyclohexane, and 

cycloheptane. 

[0028] The "1,1 -C3 7 cycloalkylene group" means divalent substituents formed by 

removing two hydrogen atoms on the same carbon of the "C3-7 cycloalkane" defined 

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

[0029] The "C4-7 cycloalkane" means cycloalkanes having a ring-constituting 

carbon number of 4 to 7 among the "C3-11 cycloalkanes" defined above, and specific 

examples include cyclobutane, cyclopentane, cyclohexane, and cycloheptane. 

15 [0030] The "C4-7 cycloalkylene group" means divalent substituents formed by 

removing two hydrogen atoms at any positions on different carbons of the "C4-7 

cycloalkane" defined above. 

[0031] The "C3-11 cycloalkene" means non-aromatic rings formed by replacing 

one or more any bonds of the "C3-11 cycloalkane" defined above by double bonds, and 

20 specific examples include cyclopropene, cyclobutene, cyclopentene, cyclohexene, 

cyclohexa-l,3-diene, cyclohexa-l,4-diene, bieyclo[2.2.1]hepta-2,5-diene, 

spiro[2.5]oct-4-ene, and 1,2,5,6-tetrahydronaphthalene. 

[0032] The "C3-11 cycloalkenyl group" means monovalent substituents formed by 

removing a single hydrogen atom at any position of the "C3-11 cycloalkene" defined 

25 above. 

[0033] The "C3-11 cycloalkenylene group" means divalent substituents formed by 

removing two hydrogen atoms at any positions on different carbons of the "C3-11 
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cycloalkene" defined above. 

[0034] The "C4-7 cycloalkene" means cycloalkenes having a ring-constituting 

carbon number of 4 to 7 among the "C3-11 cycloalkenes" defined above. 

[0035] The "C4-7 cycloalkenylene group" means divalent substituents formed by 

5 removing two hydrogen atoms at any positions on different carbons of the "C4-7 

cycloalkene" defined above. 

[0036] The "C3-6 cycloalkene" means cycloalkenes having a ring-constituting 

carbon number of 3 to 6 among the "C3-11 cycloalkenes" defined above, and specific 

examples include cyclopropene, cyclobutene, cyclopentene, and cyclohexene. 

10 [0037] The "C3-6 cycloalkenylene group" means divalent substituents formed by 

removing two hydrogen atoms at any positions on different carbons of the "C3-6 

cycloalkene" defined above, 

[0038] The "C2-6 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 

15 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 "C2-6 alkenylene group" means divalent substituents formed by 

removing a single hydrogen atom at any position of the "C2-6 alkenyl group" defined 

20 above, and specific examples include an ethenyl group, a prop-l-en-l-yl group, a 

prop-2-en-l-yl group, a prop-l-en-2-yl group, a but-l-en-l-yl group, a but-2-en-l-yl 

group, abut-3-en-l-yl group, a pent-l-en-l-yl group, a pent-4-en-l-yl group, a 

hex-l-en-l-yl group, ahex-5-en-l-yl group, a 4-methylpent-3-en-l-yl group, and a 

penta-2,4-dien-l-yl group. 

25 [0040] The "C2-6 haloalkenyl group" means substituents formed by substituting 

one or more hydrogen atoms at any positions of the "C2-6 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 "C2-6 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 "C2-6 alkynylene group" means divalent substituents formed by 

5 removing a single hydrogen atom at any position of the "C2-6 alkynyl group" defined 

above. Specific examples of the group include an ethynyl ene group, a 1-propynyl ene 

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-e alkoxy group" means linear or branched alkoxy groups having a 

10 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 "C3-6 cycloalkoxy group" means groups formed by bonding the single 

"C3-6 cycloalkyl group" to -0-, and specific examples include a cyclopropoxy group, a 

15 cyclobutoxy group, a cyclopentyloxy group, and a cyclohexyloxy group. 

[0045] The "C1-3 alkoxy group" means a methoxy group, an ethoxy group, an 

n-propoxy group, and an isopropoxy group. 

[0046] The "Ci-6 haloalkoxy group" means substituents formed by substituting 

one ore more hydrogen atoms at any positions of the "Ci-6 alkoxy group" defined above 

20 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-l,l-dimethyl-ethoxy group, a 3-chloro-n-propyloxy group, and a 

4-chloro-n-butoxy group. 

25 [0047] The "C1-3 haloalkoxy group" means substituents formed by substituting 

one ore more hydrogen atoms at any positions of the "C1-3 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 "C6-14 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 

5 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, dihydronaph thai ene, and 

tetrahydronaphthalene. 

[0049] The "C6-14 aryl group" means monovalent substituents formed by 

10 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 "C6-I4 arylene group" means divalent substituents formed by 

removing two hydrogen atoms at any positions on the aromatic ring of the "C6-14 aromatic 

15 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 

20 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, 

purine, pteridine, quinoline, isoquinoline, naphthyridine, quinoxaline, cinnoline, 

quinazoline, phthalazine, imidazopyridine, imidazothiazole, imidazooxazole, 

25 benzothiazole, benzoxazole, benzimidazole, indoline, isoindoline, indazoline, 

pyrrolopyridine, thienopyridine, furopyridine, benzothiadiazole, benzooxadiazole, 

pyridopyrimidine, benzofuran, 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 

5 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. 

10 [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 "5 to 10-membered heteroarylene group" means divalent substituents 

15 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" 

20 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 

25 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 ll-membered non-aromatic heterocycle" means bridged-, or 

spiro-system non-aromatic heterocycles that 

5 1) have a ring-constituting atom number of 3 to 11, 

2) contain 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), 

3) may contain one or more carbonyl group, one or more thiocarbonyl group, one or more 

double bond, or one or more triple bond in the ring, 

10 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 

15 specific examples include azetidine, pyrrolidine, piperidine, azepane, azocane, 

tetrahydrofuran, tetrahydropyran, morpholine, thiomorpholine, piperazine, thiazolidine, 

1,4-dioxane, imidazoline, thiazoline, 1,2-benzopyran, isochroman, chroman, indoline, 

isoindoline, azaindane, azatetrahydronaphthalene, azachroman, tetrahydrobenzofuran, 

tetrahydrobenzothiophene, 2,3,4,5-tetrahydro-benzo[b]thiophene, 

20 3,4-dihydro-2H-benzo[b][l,4]dioxepane, indan-l-one, 

6,7-dihydro-5H-cyclopentapyrazine, 6,7-dihydro-5H-[ 1 ]pyridine, 

6,7-dihydro-5H-[ 1 ]pyridine, 5,6-dihydro-4H-cyclopenta[b]thiophene, 

4,5,6,7-tetrahydro-benzo[b]thiophene, 3,4-dihydro-2H-naphthalen-l-one, 

2,3-dihydro-isoindol-1 -one, 3,4-dihydro-2H-isoquinolin-1 -one, 

25 3,4-dihydro-2H-benzo[b]oxepin-5-one, pyridone, and 

l-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-5H-[ 1 Jpyridine, 

6,7-dihydro-5H-[l]pyridine, 2,3-dihydro-isoindol-l-one, 

5 3,4-dihydro-2H-isoquinolin-l-one, pyridone, and l-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. 

10 [0063] The "3 to 11-membered heterocyclyl group containing NH" means 

heterocyclyl groups having NH among the "3 to ll-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 ll-membered heterocyclylene group" means divalent 

15 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 a condensed heterocyclylene group having a non-aromatic ring condensed with an 

aromatic ring, the heterocyclylene group is substituted on the non-aromatic ring. 

20 [0065] The "3 to 11-membered heterocyclylene group containing NH" means 

heterocyclylene groups having NH among the "3 to ll-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 

25 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, 

5 piperidinone, morpholine, thiomorpholine, azepine, diazepine, oxetane, tetrahydrofuran, 

1,3-dioxolane, tetrahydropyran, 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 

10 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. 

15 [0069] The "Cj-6 alkylthio group" means groups formed by bonding the single 

"Ci-6 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 "C3-6 cycloalkylthio group" means groups formed by bonding the 

20 single "C3-6 cycloalkyl group" to -S-, and specific examples include a cyclopropylthio 

group, a cyclobutylthio group, a cyclopentylthio group, and a cyclohexylthio group. 

[0071] The "Ci-6 haloalkylthio group" means substituents formed by substituting 

one or more hydrogen atoms at any positions of the "Ci-6 alkylthio group" defined above 

by one or more halogen atoms identically or differently selected from a substituent group 

25 consisting of a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom. 

[0072] The "Ci-6 alkylsulfonyl group" means groups formed by bonding the 

single "Ci-6 alkyl group" to a sulfonyl group, and specific examples include a 

methylsulfonyl group, an ethylsulfonyl 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 "C)-6 alkylsulfonyl group" to an amino group, and specific examples include a 

methylsulfonylamino group, an ethylsulfonyiamino group, an n-propylsulfonylamino 

5 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-6 alkylsulfonyloxy group" means groups formed by bonding the 

single "Ci-6 alkylsulfonyl group" to an oxy group, and specific examples include a 

10 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 "C3-6 cycloalkylsulfonyl group" means groups formed by bonding the 

15 single "C3-6 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 "C3-6 cycloalkylsulfonylamino group" means groups formed by 

bonding the single "C3-6 cycloalkylsulfonyl group" to an amino group, and specific 

20 examples include a cyclopropylsulfonylamino group, a cyclobutylsulfonylamino group, a 

cyclopentylsulfonylamino group, and a cyclohexylsulfonylamino group. 

[0077] The "C3-6 cycloalkylsulfonyloxy group" means groups formed by bonding 

the single "C3-6 cycloalkylsulfonyl group" to an oxy group, and specific examples include 

a cyclopropylsulfonyloxy group, a cyclobutylsulfonyloxy group, a 

25 eyclopentylsulfonyloxy group, and a cyclohexylsulfonyloxy group. 

[0078] The "Ci-6 haloalkylsulfonyl group" means substituents formed by 

substituting one or more hydrogen atoms at any positions of the "Cu, 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-6 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 

5 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-6 alkylamino group" means groups formed by bonding the 

single "Ci-6 alkyl group" to an amino group, and specific examples include a 

10 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-Ci-6 alkylamino group" means groups formed by bonding the two 

"Ci-6 alkyl groups", which may be the same as or different from each other, to an amino 

15 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 

20 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 

25 N-ethyl-N-n-hexylamino group. 

[0082] The "mono-C3-6 cycloalkylamino group" means groups formed by bonding 

the single "C3-6 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 "di-C3-6 cycloalkylamino group" means groups formed by bonding the 

two "C3-6 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. 

5 [0084] The "C1-6 alkylcarbonyl group" means groups formed by bonding the 

single "Ci-6 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 "C3-6 cycloalkylcarbonyl group" means groups formed by bonding the 

10 single "C3-6 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 "Ci-6 haloalkylcarbonyl group" means substituents formed by 

substituting one ore more hydrogen atoms at any position of the "Ci-6 alkylcarbonyl 

15 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-6 alkylaminocarbonyl group" means groups formed by 

bonding the single "mono-Ci-6 alkylamino group" to a carbonyl group, and specific 

20 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-6 alkylaminocarbonyl group" means groups formed by bonding 

25 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-pentylaminoearbonyl 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-ethylaminocarbonyl 

group, a N-ethyl-N-isobutylaminocarbonyl group, a N-t-butyl-N-ethylaminocarbonyl 

group, a N-ethyl-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 "Ci-6 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-hexyl carbonyl amino group. 

[0090] The "Ci-6 alkylcarbonyloxy group" means groups formed by bonding the 

single "Ci-6 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 gi'oup, an isobutylcarbonyloxy 

group, a t-butylcarbonyloxy group, an n-pentylcarbonyloxy group, and an 

n-hexylcarbonyloxy group. 

[0091] The "mono-Ci-6 alkylaminosulfonyl group" means groups formed by 

bonding the single "mono-Ci-6 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-Ci-e alkylamino group" to a sulfonyl group, and specific examples include a 
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dimethylaminosulfonyl group, a diethylaminosulfonyl group, a di-n-propylaminosulfonyl 

group, a diisopropylaminosulfonyl group, a di-n-butylaminosulfonyl group, a 

diisobutylaminosulfonyl group, a di-t-butylaminosulfonyl group, a 

di-n-pentylaminosulfonyl group, a di-n-hexylaminosulfonyl group, a 

5 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-isopropylaminosulfonyl group, a 

10 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 

15 partial formula representing B is bonded to L1, and the right site of the partial formula 

representing B is bonded to L2 in the present invention. 

[0094] Preferred structures for each substituent in the present invention will be 

described next. 

[0095] The substituent R1 is preferably a hydrogen atom, a halogen atom, a Ci-6 

20 alkoxy group, a mono-Ci-6 alkylamino group, a di-Ci-6 alkylamino group, or a Ci-6 alkyl 

group (the Ci-6 alkoxy group, the mono-Ci-6 alkylamino group, the di-Ci-6 alkylamino 

group, and the Ci-6 alkyl group are unsubstituted or substituted with one or more 

substituents identically or differently selected from the substituent group V7). 

The substituent R1 is more preferably a hydrogen atom or a Ci-6 alkoxy group. 

25 The substituent R1 is even more preferably a hydrogen atom. 

In another embodiment, the substituent R1 is more preferably a Ci-6 alkyl group (the 

Ci-6 alkyl group is unsubstituted or substituted with one or more halogen atoms). In the 

substituent R1, the Ci-6 alkyl group is even more preferably a methyl group. 

[0096] Next, preferred structures for the combination of L1, L2, and B will be 
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described. 

For a preferred combination of L1, L2, and B, 

L1 and L2 are single bonds, and B is a C47 cycloalkylene group or a 4 to 

7-membered heterocyclylene group (the C4-7 cycloalkylene group and the 4 to 

5 7-membered heterocyclylene group are unsubstituted or optionally substituted with one 

or more substituents identically or differently selected from the substituent group V5, and 

a single methylene group of the C4-7 cycloalkylene group and the 4 to 7-membered 

heterocyclylene group is optionally replaced by a 1,1-C3-7 cycloalkylene group); 

one of L1 and L2 is a single bond, the other of L1 and L2 is NR2d (where R2d is a 

10 hydrogen atom or a Ci-6 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, SO2, or a C1-3 alkylene group (a single methylene group of the C1-3 

alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3d (where R3d has 

the same definition as R2d)), and B is a C4-7 cycloalkylene group or a 4 to 7-membered 

15 heterocyclylene group (the C4-7 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 V5, and a single 

methylene group of the 4 to 7-membered heterocyclylene group is optionally replaced by 

a 1,1-C3-7 cycloalkylene group); 

20 each of L1 and L2 is independently NR2e (where R2e is a hydrogen atom, a Ci-6 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, SO2, or a C1-3 

alkylene group (a single methylene group of the C1-3 alkylene group is optionally 

replaced by O, S, SO2, C=0, C=S, or NR3e (where R3e has the same definition as R2e)), 

25 and B is a C4-7 cycloalkylene group or a 4 to 7-membered heterocyclylene group (the C4-7 

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 V5, and a single methylene group of the C4-7 cycloalkylene 

group and the 4 to 7-membered heterocyclylene group is optionally replaced by a 1,1 -C3-7 
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cycloalkylene group); or 

each of L and L2 is independently NR2f (where R s a hydrogen atom or a Ci-e 

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 )), O, S, SO, 

5 or SO2 (where L is not NR f when L1 is O), and 

B is a Ci-6 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 V5, and a single methylene group of the Ci-6 alkylene group is 

optionally replaced by a 1,1-C3-7 cycloalkylene group). 

10 [0097] For a more preferred combination of L1, L2, and B, 

L1 and L2 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 V3); 

one of L1 and L is a single bond, the other of L; and L2 is NR2e (where R2e is a 

15 hydrogen atom or a methyl group) or O, and B is a C4-7 cycloalkylene group or a 4 to 

7-membered heterocyclylene group (the C4-7 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 V3); 

each of L1 and L2 is independently NR2g (where R2g is a hydrogen atom or a methyl 

20 group), and B is a C4-7 cycloalkylene group or a 4 to 7-membered heterocyclylene group 

(the C4-7 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 V1); or 

L; is NR2h (where R2h is a hydrogen atom or a methyl group), L is NR21 (where R2' 

25 is a hydrogen atom or a methyl group) or an oxygen atom, and B is a Ci-6 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 L1, L and B, 

L1 and Lr are single bonds, and B is represented by any of Formula (II-1) to Formula 
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VN^ \r^\ (11) 
X (Rb)m X (Rb)m X (Rb)m 

( H I ) (II-2 ) (11-3) 

(where m is 0 or 1, and Rb is a substituent selected from the substituent group V3); 

one of L1 and L is a single bond, the other of L and L2 is NR2J (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 (III-9) shown in Figure (III): 

(R )i / X (R )m\ \ (Rb) 

yOy r' A o. J I ^N-

(III-l) (III-2) (III-3) (III-4) (III-5) 

(R%^H (R>>H <R6)>-NA 
(in) 

V yN 

(III-6) (III-7 ) (III-8) (III-9) 

(where m is 0 or 1, and R: is a substituent selected from the substituent group V3); 

each of L1 and L2 is independently NR2k (where R2k is a hydrogen atom or a methyl 

group), and B is represented by Formula (IV-1) shown in Figure (IV): 

(Rb)m 

(IV-l) 

(IV) 

(where m is 0 or 1, and R: is a substituent selected from the substituent group V3); or 

LIJ is NR21 (where R21 is a hydrogen atom or a methyl group), 1 is NR2'11 (where R2® 

has the same definition as R2k) or an oxygen atom, and B is an ethylene group. 

In another embodiment, for a preferred combination of L1, L2, and B, 

L! and L2 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-Cu, alkylamino 

groups, di-Ci-6 alkylamino groups, and Ci-6 alkylsulfonylamino groups and is optionally 

substituted with one or more substituents identically or differently selected from the 

5 substituent group V3, and a single methylene group of the 4 to 7-membered 

heterocyclylene group is optionally replaced by a 1,1-C3-7 cycloalkylene group); or 

L is a single bond, I is NR2c, O, or a Ci-6 alkylene group (a single methylene group of 

the Ci-6 alkylene group is optionally replaced by O or NR3c), and 

B is a C3-6 cycloalkylene group, a C3-6 cycloalkenylene group, or a 4 to 7-membered 

10 heterocyclylene group (the C3-6 cycloalkylene group, the C3-6 cycloalkenylene group, and 

the 4 to 7-membered heterocyclylene group are substituted with one or more substituents 

selected from amino groups, mono-Ci-6 alkylamino groups, di-Ci-6 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 

15 methylene group of the C3-6 cycloalkylene group, the C3-6 cycloalkenylene group, and the 

4 to 7-membered heterocyclylene group is optionally replaced by a 1,1-C3-7 cycloalkylene 

group), 

where each of R2c and R3c is independently a hydrogen atom, a C1-3 alkyl group, or a 

C1-3 haloalkyl group. 

20 [0099] For a more preferred combination of L1, L2, and B, 

L and I 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-Ci-6 alkylamino groups, di-Ci-6 alkylamino groups, and Ci-6 

alkylsulfonylamino groups and is optionally substituted with one or more substituents 

25 identically or differently selected from the substituent group V3). 

[0100] For an even more preferred combination of L1, L and B, 

L and L2 are single bonds, and B is represented by any of Formula (II-l) to Formula 

(II-3) shown in Figure (II): 
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A -X X 
V (II) 

(Rb)m (Rb)m (Rb)m 

( HI ) (II-2) (II-3) 

(where m is 1, and Rb is an amino group, a mono-Ci-6 alkylamino group, a di-Ci-6 

alkylamino group, or a Ci-6 alkylsulfonylamino group). 

10101] A is preferably a 3 to ll-membered heterocyclyl group, a C3-11 cycloalkyl 

group, a C6-14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to ll-membered 

heterocyclyl group, the C3.11 cycloalkyl group, the C6-14 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 V5). 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 V3). 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 V3). 

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

shown in Figure (V): 

(where 1 is 0 to 3, Ra is a substituent selected from the substituent group V , and Ra 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-l) to Formula (V-I-3) shown in Figure (V-I): 

(V) 

(V-l) (V-2) (V-3) 
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i(Ra) i(Ra) 

\ i(Ra) fy-\ (v.i, 
( V-I-l ) ( V-I-2 ) (V-I-3 ) 

(where 1 is 0 to 3, Ra is a substituent selected from the substituent group V3, and Ra may 

be the same as or different from each other when 1 is 2 or 3). 

[0103] L3 is preferably a C1-3 alkylene group (the C1-3 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 C1-3 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 ll-membered heterocyclyl group, a C3.11 cycloalkyl 

group, a C6-14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to ll-membered 

heterocyclyl group, the C3-11 cycloalkyl group, the C6-14 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 V5). 

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 V4). 

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 V3). 

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

shown in Figure (VI): 
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( VI-1) ( VI-2 ) (VI-3) ( VI-4 ) ( Vl-5 ) 

y^~(RC)n V^^5"(RC)n (RC)n /jQ (RC)n 

( VI-6 ) ( VI-7 ) ( VI-8 ) ( VI-9 ) 

(where n is 0 to 3, Rc is a substituent selected from the substituent group V3, and Rcs 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 ll-membered heterocyclyl group, a 

5 C6-14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to 11-membered 

heterocyclyl group, the C6-14 aryl group, and the 5 to 10-membered heteroaryl group are 

substituted with one or more Ci-6 alkylsulfonylamino groups or one or more Ci-6 

alkylsulfonyloxy groups (the Ci-6 alkylsulfonylamino group and the Ci-6 alkylsulfonyloxy 

group are unsubstituted or substituted with one or more halogen atoms, one or more nitro 

10 groups, one or more Ci-6 alkoxy groups, or one or more Ci-6 haloalkoxy groups) and are 

optionally substituted with one or more substituents identically or differently selected 

from the substituent group V5). 

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 

15 group, and the 5 to 10-membered heteroaryl group are substituted with one or more Ci-6 

alkylsulfonylamino groups or one or more Ci-6 alkylsulfonyloxy groups (the Ci-6 

alkylsulfonylamino group and the Ci-6 alkylsulfonyloxy group are unsubstituted or 

substituted with one or more halogen atoms, one or more nitro groups, one or more Ci-6 

alkoxy groups, or one or more Ci-6 haloalkoxy groups) and are optionally substituted with 

20 one or more substituents identically or differently selected from the substituent group V4). 

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-6 alkylsulfonyloxy groups (the Ci-6 

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): 

(where n is 1, and Rc is a Ci-6 alkylsulfonyloxy group (the Ci-6 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) Acompound ofFormula (I) 

R' is a hydrogen atom, a halogen atom, a Ci-6 alkoxy group, a mono-Ci-6 alkylamino 

group, a di-Ci-6 alkylamino group, or a Ci-6 alkyl group (the Ci-6 alkoxy group, the 

mono-Ci-6 alkylamino group, the di-Ci-6 alkylamino group, and the Ci-6 alkyl group are 

unsubstituted or substituted with one or more substituents identically or differently 

selected from the substituent group V7); 

each of L1 and If independently is any of a single bond, NR2r* (where R2" is a 

hydrogen atom, a Ci-6 alkyl group, or a C3-11 cycloalkyl group (the Ci-e alkyl group and 

the C3-11 cycloalkyl group are unsubstituted or substituted with one or more substituents 

identically or differently selected from the substituent group V )), O, S, SO, SO2, or a Ci-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 VJ, and a single 

methylene group of the Ci-6 alkylene group is optionally replaced by O, S, SO2, C=0, 

C=S, or NR3l! (where the R3" has the same definition as Rin)); 

each of L1 and U is independently a single bond, NR20 (where R2° has the same 

definition as R2n), O, S, SO, SO2, or a Ci-6 alkylene group, and B is a C3-11 cycloalkylene 

K ~ 

o 

(i) 

[wherein 
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group, a C3-11 cycloalkenylene group, a 3 to ll-membered heterocyclylene group, or a 5 

to 10-membered heteroarylene group (the C3-11 cycloalkylene group, the C3 .11 

cycloalkenylene group, the 3 to ll-membered heterocyclylene group, and the 5 to 

10-membered heteroarylene group are unsubstituted or optionally substituted with one or 

5 more substituents identically or differently selected from the substituent group V8, and a 

single methylene group of the C3-11 cycloalkylene group and the C3-11 cycloalkenylene 

group is optionally replaced by a 1,1-C3-7 cycloalkylene group); or 

L is NR2p (where R2p has the same definition as R2"), S, SO, or SO2, 

L is NR2q (where R2q has the same definition as R2n), O, S, SO, or SO2, and B is a 

10 Ci-6 alkylene group, a C2-6 alkenylene group, or a C2-6 alkynylene group (the Ci-6 alkylene 

group, the C2-6 alkenylene group, and the C2-6 alkynylene group are unsubstituted or 

optionally substituted with one or more substituents identically or differently selected 

from the substituent group V5, and a single methylene group of the Ci-6 alkylene group, 

the C2-6 alkenylene group, and the C2-6 alkynylene group is optionally replaced by a 

15 1,1 -C3-7 cycloalkylene group); 

L is a Ci-6 alkylene group (the Ci-6 alkylene group is unsubstituted or substituted 

with one or more substituents identicallyor differently selected from the substituent group 

V5, and a single methylene group of the Ci-6 alkylene group is optionally replaced by 

C=0 or C=S); 

20 A is a Ci-6 alkyl group, a C2-6 alkenyl group (the Ci-6 alkyl group and the C2-6 

alkenyl group are unsubstituted or substituted with one or more substituents identically or 

differently selected from the substituent group \ ), a C3-11 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 ll-membered heterocyclyl group, the C6-14 aryl 

25 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 V5); 

D is a C3-11 cycloalkyl group, a C3-11 cycloalkenyl group, a 3 to ll-membered 

heterocyclyl group, a CVK aryl group, or a 5 to 10-membered heteroaryl group (the C3-11 

cycloalkyl group, the C3-11 cycloalkenyl group, the 3 to 11 -membered heterocyclyl group, 
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the C6-14 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 V8)], 

a tautomer of the compound, a phannaceutically acceptable salt thereof, or a solvate 

5 thereof. 

[0107] 2) The compound according to 1), wherein L3 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 R1 is a hydrogen atom or 

10 a Ci-3 alkoxy group (the C1-3 alkoxy 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. 

[0109] 4) The compound according to 3), wherein R1 is a hydrogen atom, the 

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

thereof. 

5) The compound according to 1) or 2), wherein R1 is a Ci-6 alkyl group (the Ci-6 alkyl 

group is unsubstituted or substituted with one or more substituents identically or 

differently selected from the substituent group V9), the tautomer of the compound, the 

20 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 R1 is a methyl group, the tautomer of the 

25 compound, the phannaceutically 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 

ll-membered heterocyclyl group, a C6-14 aryl group, or a 5 to 10-membered heteroaryl 

group (the 3 to 11-membered heterocyclyl group, the C6-14 aryl group, and the 5 to 

10-membered heteroaryl group are unsubstituted or substituted with one or more 
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substituents identically or differently selected from the substituent group V8), the 

tautomer of the compound, the phannaceutically 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 V4), 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 V4), 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), n is 0 to 3, Rc is a substituent selected from the 

substituent group V3, and Rc 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. 

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

y^^(RC)n (RC)n 

( VI-6 ) ( VI-7 ) ( VI-8 ) ( VI-9 ) 

[0114] 12) The compound according to 11), wherein n is 1 or 2, Rc 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. 
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13) The compound according to 8), wherein D is a 3 to 11-membered heterocyclyl group, 

a C6-14 aryl group, or a 5 to 10-membered heteroaryl group (the 3 to ll-membered 

heterocyclyl group, the Ce-i4 aryl group, and the 5 to 10-membered heteroaryl group are 

substituted with one or more Ci-6 alkylsulfonylamino groups or one or more Ci-6 

5 alkylsulfonyloxy groups (the Ci-6 alkylsulfonylamino group and the Ci-6 alkylsulfonyloxy 

group are unsubstituted or substituted with one or more halogen atoms, one or more nitro 

groups, one or more Ci-6 alkoxy groups, or one or more Ci-6 haloalkoxy groups) and are 

optionally substituted with one or more substituents identically or differently selected 

from the substituent group V5), the tautomer of the compound, the pharmaceutically 

10 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-6 alkylsulfonylamino groups or one or more 

15 Ci-6 alkylsulfonyloxy groups (the Ci-6 alkylsulfonylamino group and the Ci-6 

alkylsulfonyloxy group are unsubstituted or substituted with one or more halogen atoms, 

one or more nitro groups, one or more Ci-6 alkoxy groups, or one or more Ci-6 haloalkoxy 

groups) and are optionally substituted with one or more substituents identically or 

differently selected from the substituent group V5), the tautomer of the compound, the 

20 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-6 alkylsulfonyloxy group is unsubstituted or 

substituted with one or more halogen atoms) and is optionally substituted with one or 

25 more substituents identically or differently selected from the substituent group V5), 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), n is 1, and Rc is a Ci-6 alkylsulfonyloxy group (the Ci-6 alkylsulfonyloxy 
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group is substituted with one or more halogen atoms), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 

r>(R, (VI-I) 

[0118] 17) The compound according to any one of 1) to 16), wherein A is a 3 to 

5 11-membered heterocyclyl group, a C3-11 cycloalkyl group, a C6-14 aryl group, or a 5 to 

10-membered heteroaryl group (the 3 to ll-membered heterocyclyl group, the C3-11 

cycloalkyl group, the C6-14 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 V5), the tautomer of the compound, the 

10 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 

15 differently selected from the substituent group V4), 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 V4), the tautomer of the compound, the 

20 phannaceutically 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 V4), the 

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

25 thereof. 

[0122] 21) The compound according to any one of 1) to 16), wherein A is a Ci-6 

alkyl group, a C3-11 cycloalkyl group, or a C2-6 alkenyl group (the Ci-6 alkyl group, the 

C3-11 cycloalkyl group, and the C2-6 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 phannaceutically acceptable salt thereof, or the solvate 

thereof. 

[0123] 22) The compound according to any one of 1) to 18), wherein A has any of 

5 the structures of Fonnulae (V), 1 is 0 to 2, Ra is a substituent selected from the substituent 

group V3, and Ras 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. 

fV* A?x ,R., 
<RV^ (R),^-s (v> 

(V-l) (V-2) (V-3) 

10 [0124] 23) The compound according to 22), wherein 1 is 1 or 2, Ra is a substituent 

selected from the substituent group V3, and Ra 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 

15 the structures of Formulae (V-I), 1 is 0 to 2, Ra is a substituent selected from the 

substituent group V3, and Ra may be the same as or different from each other when n is 2, 

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

thereof. 

(f%A M^A i(Ra) 
U kj (V-L) 

,(Ra) i(R3)^^ S~-4 5 

(V-I-l ) (V-I-2 ) (V-I-3 ) 

20 25) The compound according to any one of 1) to 24), wherein L and L2 are single bonds, 

B is a C3-11 cycloalkylene group, a C3.11 cycloalkenylene group, a 3 to ll-membered 

heterocyclylene group, a CV14 arylene group, or a 5 to 10-membered heteroarylene group 

(the C3-11 cycloalkylene group, the C3-11 cycloalkenylene group, the 3 to ll-membered 

heterocyclylene group, the C6-14 arylene group, and the 5 to 10-membered heteroarylene 

25 group are unsubstituted or optionally substituted with one or more substituents identically 
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or differently selected from the substituent group V5, and a single methylene group of the 

C3-11 cycloalkylene group and the C3-11 cycloalkenylene group is optionally replaced by a 

1,1-C3-7 cycloalkylene group), the tautomer of the compound, the phannaceutically 

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 V4), the tautomer of the compound, the phannaceutically 

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 (II), m is 0 to 3, Rb is a substituent selected from the 

substituent group V3, and Rb may be the same as or different from each other when m is 2 

or 3, the tautomer of the compound, the phannaceutically acceptable salt thereof, or the 

solvate thereof. 

[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 L1 and L2 

are single bonds, B is a C3-11 cycloalkylene group, a C3-11 cycloalkenylene group, a 3 to 

ll-membered heterocyclylene group, or a 5 to 10-membered heteroarylene group (the 

C3-11 cycloalkylene group, the C3-11 cycloalkenylene group, the 3 to ll-membered 

heterocyclylene group, and the 5 to 10-membered heteroarylene group are substituted 

with one or more substituents selected from amino groups, mono-Ci-6 alkylamino groups, 

di-Ci-6 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 4 to 7-membered 

(II) 

(II I) (H-2) (II-3) 
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heterocyclylene 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. 

[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-Ci-6 alkylamino groups, 

di-Ci-6 alkylamino groups, and Ci-6 alkylsulfonylamino groups and is optionally 

substituted with one or more substituents identically or differently selected from the 

substituent group V3), 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 (II), m is 1, Rb is an amino group, a mono-Ci-6 alkylamino group, a di-Ci-6 

alkylamino group, or a Ci-6 alkylsulfonylamino group, the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 

L2 is NR2'" (where R2r is a hydrogen atom or a Ci-6 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, SO2, or a Cu, alkylene group (the Ci-6 

alkylene group is unsubstituted or substituted with one or more substituents identically or 

differently selected from the substituent group V5, and a single methylene group of the 

Ci-6 alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3'' (where R3r 

has the same definition as R2' )), 

B is a C3-11 cycloalkylene group, a C3-11 cycloalkenylene group, or a 3 to ll-membered 

heterocyclylene group (the C3-11 cycloalkylene group, the C3-11 cycloalkenylene group, 

(II) 

( HI) (H-2) (H-3) 

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

L1 is a single bond, 
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and the 3 to ll-membered heterocyclylene group are unsubstituted or optionally 

substituted with one or more substituents identically or differently selected from the 

substituent group V5, and a single methylene group of the C3-11 cycloalkylene group and 

the C3-11 cycloalkenylene group is optionally replaced by a l,l-C3-7 cycloalkylene group), 

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

thereof. 

[0132] 33) The compound according to 32), wherein 

\; is NR2S (where R2s is a hydrogen atom or a methyl group), O, or a Ci-6 alkylene group 

(the Ci-6 alkylene group is unsubstituted or substituted with one or more substituents 

10 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, SO2, C=0, C=S, or NR3s 

(where R3s has the same definition as R2s)), 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 

15 or differently selected from the substituent group V4), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof . 

[0133] 34) The compound according to 32), wherein 

L2 is NR2t (where R2' 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 

20 identically or differently selected from the substituent group V and a single methylene 

group of the Ci-e alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3t 

(where R has the same definition as R2t)), and 

B is a C4-7 cycloalkylene group or a C4-7 cycloalkenylene group (the C4-7 cycloalkylene 

group and the C4-7 cycloalkenylene group are unsubstituted or optionally substituted with 

25 one or more substituents identically or differently selected from the substituent group V4), 

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, Rb is a substituent selected from the 
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substituent group V3, and Rbs 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. 

\ f )m 
( VII-1 ) ( VII-2 ) 

(VII) 

^ <Rb)m 
( VII-3 ) ( VII-4 ) 

5 [0135] 36) The compound according to 35), wherein m is 0 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 L1 is NR2u 

(where R2u is a hydrogen atom or a Ci-6 alkyl group (the Ci-6 alkyl group is unsubstituted 

or substituted with one or more substituents identically or differently selected from the 

10 substituent group V )), O, S, SO, SO2, or a Ci-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 V5, and a single methylene group of the Ci-6 alkylene 

group is optionally replaced by O, S, SO2, C=0, C=S, or NR3u (where R '" has the same 

definition as Riu)), 

15 L is a single bond, and 

B is a C3-11 cycloalkylene group, a C3-11 cycloalkenylene group, or a 3 to ll-membered 

heterocyclylene group (the C3-11 cycloalkylene group, the C3-11 cycloalkenylene group, 

and the 3 to ll-membered heterocyclylene group are unsubstituted or optionally 

substituted with one or more substituents identically or differently selected from the 

20 substituent group V5, and a single methylene group of the C3-11 cycloalkylene group and 

the C3-11 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. 

[0137] 38) The compound according to 37), wherein 

(Rb)r 
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L1 is NR2V (where R2v is a hydrogen atom or a methyl group), O, or a Ci-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 V7, and a single methylene 

group of the Ci-6 alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3 

5 (where R3v has the same definition as R2v)), 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 V4), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 

10 [0138] 39) The compound according to 37), wherein B has any of the structures 

of Formulae (VIII), m is 0 to 3, Rb is a substituent selected from the substituent group VJ, 

and Rb 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)m (Rl 

VN* r\A 1 

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

(Rb)m \ (Rb)m \ 

(vm, 
yO , 1 

(VIII-4 ) ( VIII-5 ) 

15 [0139] 40) The compound according to 39), wherein m is 0 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 

each of L1 and L2 is independently NR2w (where Rw is a hydrogen atom or a Ci-6 alkyl 

group (the Ci-6 alkyl group is unsubstituted or substituted with one or more substituents 

20 identically or differently selected from the substituent group V )), O, S, SO, SO2, or a Ci-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 V5, and a single 

methylene group of the Ci-g alkylene group is optionally replaced by O, S, SO2, C=0, 
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OS, or NR3W (where R3w has the same definition as R A')), and 

B is a C3-11 cycloalkylene group, a C3-11 cycloalkenylene group, a 3 to ll-membered 

heterocyclylene group, a Ce-i4 arylene group, or a 5 to 10-membered heteroarylene group 

(the C3-11 cycloalkylene group, the C3-11 cycloalkenylene group, the 3 to ll-membered 

5 heterocyclylene group, the C6-14 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 V5, and a single methylene group of the 

C3-11 cycloalkylene group and the C3-11 cycloalkenylene group is optionally replaced by a 

l,l-C3-7 cycloalkylene group), the tautomer of the compound, the pharmaceutically 

10 acceptable salt thereof, or the solvate thereof. 

[0141] 42) The compound according to 41), wherein 

each of V and I is independently NR2x (where R/x is a hydrogen atom or a methyl 

group), O, or a Ci-6 alkylene group (the Ci-6 alkylene group is unsubstituted or substituted 

with one or more substituents identically or differently selected from the substituent 

15 group V4, and a single methylene group of the Ci-6 alkylene group is optionally replaced 

by O, S, SO2, C=0, C=S, or NR3x (where Rix has the same definition as R~x)), and 

B is a C3-11 cycloalkylene group, a C3-11 cycloalkenylene group, or a 3 to ll-membered 

heterocyclylene group (the C3-11 cycloalkylene group, the C3-11 cycloalkenylene group, 

and the 3 to 11 -membered heterocyclylene group are unsubstituted or optionally 

20 substituted with one or more substituents identically or differently selected from the 

substituent group V4, and a single methylene group of the C3-11 cycloalkylene group and 

the C3-11 cycloalkenylene group is optionally replaced by a l,l-C3-7 cycloalkylene group), 

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

thereof. 

25 [0142] 43) The compound according to 41), wherein B has the structure of 

Formula (IV), m is 0 to 3, Rb is a substituent selected from the substituent group V3, and 

Rb may be the same as or different from each other when m is 2 or 3, the tautomer of the 

compound, the phannaceutically acceptable salt thereof, or the solvate thereof. 
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(Rb) 

' (IV) 

(IV) 

[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 

5 Ll is NR2X (where R2x is a hydrogen atom, a Ci-6 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 )), S, SO, or SO2, 

I is NR2y (where R2y has the same definition as R2x), O, S, SO, or SO2, and 

B is a Ci-6 alkylene group, a C2-6 alkenylene group, or a C2-6 alkynylene group (the Ci-6 

10 alkylene group, the C2-6 alkenylene group, and the C2-6 alkynylene group are 

unsubstituted or optionally substituted with one or more substituents identically or 

differently selected from the substituent group V5), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 

[0145] 46) The compound according to 45), wherein 

15 L1 is NR2Z (where R2z is a hydrogen atom or a methyl group), 

L is NR2aa (where Raa has the same definition as Rz) or O, and 

B is a Ci-6 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 V4), the tautomer of the compound, the pharmaceutically acceptable 

20 salt thereof, or the solvate thereof. 

[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): 

O 
A 

N" N D 

25 S'S'VR1 (,) 
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wherein 

R1 is a hydrogen atom, L1 and L2 are single bonds, L3 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 

5 thereof. 

The symbols in Table 1 are the substituents below. 

[0148] 

F 

A1= || A2= A3= || 

Me 

^ AM A B1=YN..J B2= V I B3 = ^ r ¥ 

[0149] 

10 (Table 1) 



62 

A B D A B D A B D 

A 1 B 1 D 1 A 1 B I D 2 A X B 1 D 3 
A 1 B 1 D 4 A 1 B 1 D 5 A 1 B 1 D 6 
A 1 B 1 D 7 A 1 B 1 D 8 A 1 B 1 D 9 
A 1 B 1 D 1 0 A 1 B i D 1 1 A 1 B 1 D 1 2 
A I B 1 D 1 3 A 1 B 1 D 1 4 A 1 B 1 D 1 5 
A 1 B 1 D X 6 A 2 B l D 1 A 2 B 1 D 2 
A 2 B 1 D 3 A 2 B 1 D 4 A 2 B 1. D 5 
A 2 B 1 D 6 A 2 B i D 7 A 2 B 1 D 8 
A 2 B 1 D 9 A 2 B 1 D 1 a A 2 B 1 D 1 X 
A 2 B X D 1 2 A 2 B i D 1 3 A 2 B 1 D X 4 
A 2 B 1 D 1 5 A 2 B i D 1 6 A 3 B 1 D X 
A 3 B 1 D 2 A 3 B l D 3 A 3 B 1 D 4 
A 3 B 1 D 5 A 3 B l D 6 A 3 B 1 D 
A 3 B 1 D 8 A 3 B l D 9 A 3 B 1 D X 0 
A 3 B 1 D X 1 A 3 B l D 1 2 A 3 B i D X 3 
A 3 B 1 D 1 4 A 3 B i D 1 5 A 3 B i D X 6 
A 1 B 2 D 1 A 1 B 2 D 2 A 1 B 2 D 3 
A 1 B 2 D 4 A 1 B 2 D 5 A 1 B 2 D 6 
A 1 B 2 D 7 A 1 B 2 D 8 A 1 B 2 D 9 
A 1 B 2 D 1 0 A 1 B 2 D 1 1 A 1 B 2 D X 2 
A I B 2 D 1 3 A 1 B 2 D 1 4 A I B 2 D X 5 
A 1 B 2 D t 8 A 2 B 2 D 1 A 2 B 2 D 2 
A 2 B 2 D 3 A 2 B 2 D 4 A 2 B 2 D 5 
A 2 B 2 D 6 A 2 B 2 D 7 A 2 B 2 D 8 
A 2 B 2 D 9 A 2 B 2 D X 0 A 2 B 2 D X X 
A 2 B 2 D 1 2 A 2 B 2 D 1 3 A 2 B 2 D X 4 
A 2 B 2 D 1 5 A 2 B 2 D X 6 A 3 B 2 D X 
A 3 B 2 D 2 A 3 B 2 D 3 A 3 B 2 D 4 
A 3 B 2 D 5 A 3 B 2 D 6 A 3 B 2 D 7 
A 3 B 2 D 8 A 3 B 2 D 9 A 3 B 2 D X 0 
A 3 B 2 D 1 1 A 3 B 2 D 1 2 A 3 B 2 D X 3 
A 3 B 2 D 1 4 A 3 B 2 D 1 5 A 3 B 2 D X 6 
A 1 B 3 D 1 A X B 3 D 2 A 1 B 3 D 3 
A 1 B 3 D 4 A 1 B 3 D 5 A i B 3 D 6 
A I B 3 D 7 A 1 B 3 D 8 A I B 3 D 9 
A 1 B 3 D 1 0 A 1 B 3 D 1 1 A 1 B 3 D X 2 
A 1 B 3 D 1 3 A 1 B 3 D 1 4 A 1 B 3 D X 5 
A 1 B 3 D 1 6 A 2 B 3 D 1 A 2 B 3 D 2 
A 2 B 3 D 3 A 2 B 3 D 4 A 2 B 3 D 5 
A 2 B 3 D 6 A 2 B 3 D 7 A 2 B 3 D 8 
A 2 B 3 D 9 A 2 B 3 D x 0 A 2 B 3 D X 1 
A 2 B 3 D 1 2 A 2 B 3 D 1 3 A 2 B 3 D X 4 
A 2 B 3 D x 5 A 2 B 3 D 1 6 A 3 B 3 D X 
A 3 B 3 D 2 A 3 B 3 D 3 A 3 B 3 D 4 
A 3 B 3 D 5 A 3 B 3 D 6 A 3 B 3 D 7 

A 3 B 3 D S A 3 B 3 D 9 A 3 B 3 D X 0 
A 3 B li D 1 1 A 3 B 3 D 1 2 A 3 B 3 L) 1 :t 
A 3 B a D L 4 A 3 B 3 D I 5 A 3 B 3 D 1 6 

[0150] 49) The compound according to Formula (I), wherein 
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R1 is a hydrogen atom, L1 and L2 are single bonds, L3 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 49)), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 

A1 = 
F 

A R3 = fT""" IA B1 = B2= (f f 63 = 

OH 

NXJ 
ci 

[0151] 50) The compound according to Formula (I), wherein 

R1 is a hydrogen atom, L1 and L2 are single bonds, L3 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 

10 pharmaceutically acceptable salt thereof, or the solvate thereof. 

[0152] 
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B1 = B2= B3= 
yN^J 

CI 

[0153] 51) The compound according to Formula (I), wherein 

R1 is a hydrogen atom, L1 and L2 are single bonds, L3 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 51)), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 
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A3= 

B1 = 
N X B2= 

V' 
X 

CI 

83 ~ yNv_/H 

D1 = 

D5 = f Vci% 06 = 

D3 = || / CF3 
D4 = 

D7 = A CF 08 

•^CT 3 

I > CF3 

N "0 
,CHZCF3 

D9 = 011 = r>ocF2h 

D13 = 
CF, 

D14 = 
^isAcrCHzCF3 

/VN 
D15 = [| 

XN,N 
D12 = 7 —CN 

D16 = 

N' CF, 

F 

k 
NO, 

[0154] 52) The compound according to Formula (I), wherein 

R1 is a hydrogen atom, L1 and L2 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 52)), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 
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CH2CF3 

NO, 

[0155] 53) The compound according to Formula (I), wherein 

R1 is a hydrogen atom, L1 and L2 are single bonds, L3 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. 



A 1 B 1 D 1 A 1 B 1 D 2 A 1 B 1 D 3 
A 1 B 1 D 4 A 1 B 1 D 5 A 1 B 1 D 8 
A 1 B 1 D A X B 1 D 8 A 2 B 1 D 1 
A 2 B 1 D 2 A 2 B 1 D 3 A 2 B 1 D 4 

B 1 D 5 A 2 B 1 D 6 A 2 B 1 D 7 
A 2 B 1 D 8 A 3 B 1 D 1 A 3 B 1 D 2 
A 3 B 1 D 3 A 3 B 1 D 4 A 3 B 1 D 8 
A 3 B 1 D 6 A 3 B 1 D 7 A 3 B I D 8 
A 4 B 1 D 1 A 4 B 1 D 2 A 4. B 1 D 3 
A 4 B 1 D 4 A 4 B 1 D 5 A 4 B 1 D 8 
A 4 B 1 D 7 A 4 B 1 D 8 A 5 B 1 D 1 
A 5 B 1 D 2 A 5 B 1 D 3 A 5 B 1 D 4 
A 5 B 1 D S A 5 B 1 D 6 A 5 B 1 D 7 
A 5 B 1 D 8 A 6 B 1 D I A 6 B 1 D 2 
A 6 B 1 D 3 A 6 B 1 D 4 A 6 B 1 D 5 
A 6 B 1 D 6 A 6 B 1 D 7 A 6 B I D 8 
A 1 8 2 D 1 A J B 2 D 2 A 1 B 2 D 3 
A 1 B 2 D 4 A 1 B 2 D 5 A 1 B 2 D 6 
A 1 B 2 D 7 A 1 B 2 D 8 A 2 B 2 D 1 
A 2 B 2 D 2 A 2 B 2 D 3 A 2 B 2 D 4 
A 2 B 2 D 5 A 2 B 2 D 6 A 2 B 2 D 7 
A 2 B 2 D 8 A 3 B 2 D 1 A 3 B 2 D 2 
A 3 B 2 D 3 A 3 B 2 D 4 A 3 B 2 D 5 
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A 3 B 2 D 6 A 3 B 2 D 7 A 3 B 2 D 8 
A 4 B 2 D 1 A 4 B 2 D 2 A 4 B 2 D 3 
A 4 B 2 D 4 A 4 B 2 D s A 4 B 2 D 6 
A 4 B 2 D 7 A 4 B 2 D 8 A 5 B 2 D 1 
A 5 B 2 D 2 A 5 B 2 D 3 A 5 B 2 D 4 
A 5 B 2 D 5 A 5 B 2 D 6 A 5 B 2 D 7 
A 5 B 2 D 8 A 6 B 2 D 1 A 6 B 2 D 2 
A 6 B 2 D 3 A 6 B 2 D 4 A 6 B 2 D 5 
A 6 B 2 D 6 A 6 B 2 D 7 A 6 B 2 D 8 
A 1 B 3 D 1 A 1 B 3 D 2 A 1 B 3 D 3 
A 1 B 3 D 4 A 1 B 3 D 5 A 1 B 3 D 6 
A 1 B f 0 y A 1 B 3 D 8 A 2 B 3 D 1 
A 2 B 3 D 2 A 2 B 3 D 3 A 2 B 3 D 4 
A 2 B 3 D 5 A. 2 B 3 D 6 A 2 B 3 D 7 
A 2 B 3 D 8 A 3 B 3 D 1 A 3 B 3 D 2 
A 3 B 3 D 3 A 3 B 3 D 4 A 3 B 3 D 5 
A 3 B 3 D 6 A 3 B 3 D 7 A 3 B 3 D 8 
A 4 B 3 D 1 A 4 B 3 D 2 A 4 B 3 D 3 
A 4 B 3 D 4 A 4 B 3 D 5 A 4 B 3 D 6 
A 4 B 3 D 7 A 4 B 3 D 8 A 5 B 3 D 1 
A 5 B 3 D 2 A 5 B 3 D 3 A 5 B 3 D 4 
A 5 B 3 D 5 A 5 B 3 D 6 A 5 B 3 D 7 
A 5 B 3 D 8 A 6 B 3 D I A 6 B 3 D 2 
A 6 B 3 D 3 A 6 B 3 D 4 A 6 B 3 D 5 
A 6 B 3 D 6 A 6 B 3 D 7 A 6 B 3 D 8 
A 1 B 4 D 1 A 1 B 4 D 2 A 1 B 4 D 3 
A 1 B 4 D 4 A 1 B 4 D 8 A 1 B 4 D 6 
A 1 B 4 D 7 A 1 B 4 D 8 A 2 B 4 D 1 
A 2 B 4 D 2 A 2 B 4 D 3 A 2 B 4 D 4 
A 2 B 4 D 5 A 2 B 4 D 6 A 2 B 4 D 7 
A 2 B 4 D 8 A 3 B 4 D 1 A 3 B 4 D 2 
A 3 B 4 D 3 A 3 B 4 D 4 A 3 B 4 D 5 
A 3 B 4 D 6 A 3 B 4 D 7 A 3 B 4 D 8 
A 4 B 4 D 1 A 4 B 4 D 2 A 4 B 4 D 3 
A 4 B 4 D 4 A 4 B 4 D 5 A 4 B 4 D 6 
A 4 B 4 D 7 A 4 B 4 D 8 A 5 B 4 D i 
A S B 4 D 2 A 5 B 4 D 3 A 5 B 4 D 4 
A 5 B 4 D 5 A S B 4 D 6 A S B 4 D 7 
A 5 B 4 D 8 A 6 B 4 D % A 6 B 4 D 2 
A 6 B 4 D 3 A 6 B 4 D 4 A 6 B 4 D 5 
A 6 B 4 D 6 A 6 B 4 D 7 A 6 B 4 D 8 
A 1 B 5 D 1 A 1 B 5 D 2 A 1 B S D 3 
A 1 B 5 D 4 A 1 B s D 6 A 1 B 5 D 6 
A 1 B 5 D 7 A 1 B 5 D 8 A 2 B 5 D 1 
A 2 B 5 D 2 A 2 B 5 D 3 A 2 B 5 D 4 
A 2 B 5 D 5 A 2 B 5 D 6 A 2 B 5 D 7 
A 2 B 5 D 8 A 3 B 5 D 1 A 3 B 5 D 2 
A 3 B 5 D 3 A 3 B 5 D 4 A 3 B 5 D 5 
A 3 B 5 D 6 A 3 B 5 D 7 A 3 B 5 D 8 
A 4 B 5 D 1 A 4 B 5 D 2 A 4 B 5 D 3 
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A 4 B 5 D 4 A 4 B 5 D 5 A 4 B 5 D 6 
A 4 B 5 D 7 A 4 B 5 D 8 A 5 B 5 D X 
A 5 B 5 D 2 A 5 B 5 D 3 A 5 B 5 D 4 
A 5 B 5 D 5 A 5 B 5 D 6 A 5 B 5 D rr 

A 5 B 5 D 8 A 6 B 5 D X A 6 B 5 D 2 
A 6 B 5 D 3 A 6 B 5 D 4 A 6 B 5 D 5 
A 6 B 5 D 6 A 6 B 5 D 7 A 6 B S D 8 
A 1 B 6 D 1 A X B 6 D 2 A X B 6 D 3 
A 1 B 6 D 4 A 1 B 6 D 5 A X B 6 D 6 
A 1 B 6 D 7 A X B 6 D 8 A 2 B 6 D X 
A 2 B 6 D 2 A 2 B 6 D 3 A 2 B 6 D 4 
A 2 B 6 D 5 A 2 B 6 D 6 A 2 B 6 D 7 
A 2 B 6 D 8 A 3 B 6 D X A 3 B 6 D 2 
A 3 B 6 D 3 A 3 B 6 D 4 A 3 B 6 D 5 
A 3 B 6 D 6 A 3 B e D 7 A 3 B 8 D 8 
A 4 B 6 D X A 4 B 6 D 2 A 4 B 6 D 3 
A 4 B 6 D 4 A 4 B 6 D 5 A 4 B 6 D 6 
A 4 B 6 D 7 A 4 B 6 D 8 A 5 B 6 D X 
A 5 B 6 D 2 A 5 B 6 D 3 A 5 B 6 D 4 
A 5 B 6 D 5 A 5 B 6 D 6 A 5 B 6 D 7 
A 5 B 6 D 8 A 6 B 6 D X A 6 B 6 D 2 
A 6 B 6 D 3 A 6 B 6 D 4 A 6 B 6 D 5 
A 6 B 6 D 6 A 6 B 6 D 7 A. 6 B 6 D 8 

[0156] 54) The compound according to Formula (I), wherein 

R1 is a hydrogen atom, L1 and L2 are single bonds, L3 is a methylene group, and 

5 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 54), the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 
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A1 = 

A4= 
\=N 

B1 = n X 

OH 

'"vOy 

A5= N 

B2= [\ 

B5= 

X 
B3 = 

N 
Me*' 'Me HO Me 

f-r kJ 
N^B6= rC1^ 

V 
O D,= I^ N 

D5 = 

D2 = 

D6 = 

// 

0-S 

D3 = 

CF, 

D7 = 
O 

D4=/Tl N 0S02CF3 

D8 = 

OCF2H 

[0157] 55) The compound according to Formula (I), wherein 

R1 is a hydrogen atom, L1 and L2 are single bonds, L3 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. 



A2= 

Me' 

71 

A3= 
s-^ 

A5= A6= 

cr N 

B1 = A 
B2= j| B3 = 

X 

OH NHAc 

B4= /'-NA B5-

D1 = 

D5 -

V 

r NA 
B6 ~ I T 

X 'COOMe 

I —CF2Me 

0158] 56) The compound including the combinations according to 48) to 55), 

wherein L1 is SO2, the tautomer of the compound, the pharmaceutically acceptable salt 

thereof, or the solvate thereof. 

0159] 57) The compound including the combinations according to 48) to 55), 

wherein L1 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 

Rs is a hydrogen atom, L1 and L2 are single bonds, L3 is a methylene group, and 

A, B, and D are a combination listed in Table J (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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A1 = 
F 

61 = y OH B2 = ^CH BS= J iy 

[0161] 59) The compound including the combination according to 58), wherein 

L1 is NH, the tautomer of the compound, the pharmaceutically acceptable salt thereof, or 

the solvate thereof. 

5 [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 

R1 is a hydrogen atom, L1 and 1 are single bonds, I. 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 61)), the tautomer of the compound, the 

phannaceutically acceptable salt thereof, or the solvate thereof. 
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MeCX.N. 
Y XT X 

«- A2— A3= Fj| J 

B1=yCH B2 = XNC^! B3=Y-CN^~I 

Dl= ;<*'*OvD2= D3= D4= CF 3 

CF 

D5= ^ D6= xVa D?= r. 3D8= " / 
3 

D9= VCF3 -s 

D13= D14= ' 

CI 

62) The compound including the combination according to 61), wherein L~ 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 

NHCH2, 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 R1 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 R1 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), 

5 wherein R1 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 R1 is a methyl group, the tautomer of the compound, the pharmaceutically 

acceptable salt thereof, or the solvate thereof. 

10 [0168] 70) The compound including the combination according to 48) to 69), 

wherein L3 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 

15 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 

20 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) 

25 A medicine comprising the compound, as described in any one of 1) to 70), the 

tautomer of the compound, the phannaceutically 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 Fonnula (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 

5 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 

10 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 

15 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. 

20 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), 

25 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 acetates, citrates, maleates, fumarates, tartarates, 

benzenesulfonates, methanesulfonates, and p-toluenesulfonates). 

[0172] The present invention also includes prodrugs of the compound of Formula 

5 (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 

10 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-COC2H5, 

15 -O-CO(t-Bu), -O-COC15H31, -0-C0(m-C02Na-Ph), 

-0-C0CH2CH2C02Na-0C0CH(NH2)CH3, -0-C0CH2N(CH3)2, and -0-CH20C(=0)CH3. 

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 

20 prodrug, for example. Particularly preferred structures for the prodrug are exemplified 

by -N-CO(CH2)20OCH3, -N-COCH(NH2)CH3, and -N-CH2OC(= 0)CH3. 

[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 

25 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 

therapeutic 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, 

phannaceutically 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 

5 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 

10 can contain appropriate substances such as cacao butter, laurin butter, macrogol, 

glycerogelatin, Witepsol, sodi um 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 

15 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, 

20 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 

25 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 

5 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 

10 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. 

15 [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, 

20 [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 

25 sclerosis, heipes 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 

5 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, 

10 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 

15 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 

20 example, bipolar I disorder, bipolar II 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 

25 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 
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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 

5 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, 5-HT1A partial agonists, 

neurokinin-1 receptor antagonists, corticotropin-releasing factor (CRF) antagonists, and 

10 pharmaceutically acceptable salts of them. 

[0182] In addition, the compound of the present invention can be administered 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 

effective in the prevention. 

15 [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 

20 method and are not intended to limit the production method. 

[0185] In a typical 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 

25 (8), (11) to (15), and (18) to (20), a reaction particularly in the presence of a base 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 

5 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 

10 [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 

15 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 

20 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) 

25 In the typical production methods shown below, symbols in the drawings are as 

follows unless otherwise noted: 

In formulae, R1, L1, L2, L3, A, B, and D are the same as in General Formula (I). 

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

p-toluenesulfonyloxy group. 



82 

X is a halogen atom. 

Rr is a hydrogen atom or a protective group such as a Boc group and a Z group. 

[0189] Of the compounds of Formula (I), compound (l)-3 can be produced by the 

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

0 O 
II r3 JJ |3 

H NH + RL-UD N N' (1) 

V S^N^R1 A-LtB~L2'Jl-N^Rl 

(1)-1 (1)"2 (l)-3 

The compound (l)-3 can be synthesized using compound (1)-1 and compound (l)-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) 

O 0 
II I 3 JL. k.,L-3 

N N RL ^ N N D 
+ " W^N^R1 

(2) 

(2)-l (2)-2 (2)"3 

The compound (2)-3 can be synthesized using compound (2)-l 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, L1 s a single 

bond, S, NR2, 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) 

O O 

N^N'^D + A, „ N N'UD 

(3)-l (3)-2 (3)-3 

The compound (3)-3 can be synthesized using compound (3)-l 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, L1 is a single 

bond, S, NR2, or O, and B is a 3 to ll-membered heterocyclylene group containing NH or 

a 5 to 10-membered heteroarylene group containing NH when L1 is a single bond) 

The compound (4)-3 can be synthesized using compound (4)-l 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 earned 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. 

[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 C3-11 

cycloalkyl group, a C3-11 cycloalkenyl group, a 3 to ll-membered heterocyclyl group, a 

Ci-6 alkyl group, a Ci-6 haloalkyl group, a C3-11 cycloalkyl group, a C2-6 alkenyl group, or 

a C2-6 haloalkenyl group, LJ is a single bond or NR2, and B is a 3 to 11-membered 

heterocyclylene group containing NH or a 5 to 10-membered heteroarylene group 

(4)-l 

+ A 
X 

(4)-2 

O 

NAN-LlD v-v 
(4)-3 

(4) 
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containing NH when L1 is a single bond) 

0 
9 II ,3 
A .L3 N ... 

N N D + ketone or „ n i (5) 
H-LlB"L2^N R1 aldehyde 'V1 ^L2^N^R1 

(5)-l (5)-2 

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

aldehyde in the presence of a reducing agent such as sodium borohydride and 

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, L2 is a single 

bond, S, NR2, or O, B is a 3 to ll-membered heterocyclylene group containing NH or a 5 

to 10-membered heteroarylene group containing NH when L2 is a single bond, and RA is 

a Ci-6 alkyl group (the Ci-6 alkyl group is unsubstituted or substituted with one or more 

substituents identically or differently selected from the substituent group V6) or a dodecyl 

group) 

O 
y i3 

N' D + A„. 1 EL 2 H ,X A , RL N R! 

(6)-l (6)-2 

o o 
A L3 JL i 3 

N N' + N If D 
II A -1 1 ^12 » 1 | (6) 

RAS N R1 L1 L2 N R1 

(6)-4 (6)-2 

N N'L^D +VBVH 
I 

(6)-3 

RAS(0) N R1 

n=1 or 2 (6)-5 (6)-2 

The compound (6)-3 can be synthesized using compound (6)4, (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, B is a 3 to 

ll-membered heterocyclylene group containing NH or a 5 to 10-membered heteroarylene 

group containing NH) 

0 O 

R Jl J + A~.1RL A R 1 A <7> 
L2 N R L 

n\ 1 (7)"2 
("H (7)-3 

The compound (7)-3 can be synthesized using compound (7)-l 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 

10 production method of scheme (8) below, for example. (In the scheme, R1 is a Ci-& 

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

0 0 
,,A iL W .3 
jl L + Aikylhalide N N D (8) 

(8)-l (8)-3 

The compound (8)-3 can be synthesized from compound (8)-l with alkyl halide 

(8)-2 in an appropriate solvent or without solvent at from 0°C to a heat-reflux 

15 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) 

O 0 

I! 1 
N NH N NH 

A.LIB.|_2^NAX A\IB"LN (9) 

(9)-l (9)-2 

20 The compound (9)-2 can be synthesized by catalytic hydrogenation of compound 
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(9)-l 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, 

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

x 9 

in * A B I r 
A-|_1 L2 N X L L2 

(10)-1 <1#>"2 

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. 

[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, L2 is a single bond, NR2, O, S, SO, or 

SO2, and B is a 3 to II-membered heterocyclylene group containing NH or a 5 to 

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

X X 

•AN + u L2 —- T V 
.A.,A.. A' B' H A-UB-IAAX N + ^a^L2^ —- . „ 7, 1 (ii) 
xAi/ X 

(11)1 (ll)-2 (10-3 

The compound (11)-3 can be synthesized from compound (ll)-l 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 

Compound (12)-3 can be produced by the production method of scheme (12) below, 

for example. (In the scheme, L3 is CH2) 
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o 
U 

N NH 

O 
Jl I 3 

N "N" "OH 

O 
JJ .3 

N N RL 

A^B.oU (12) A ,B,, i.KJ L1 L2 N 

(12)1 

A i 1 >-. ? |J |_2 N L1°I2' N 

(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. 

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 K 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 
1 |3 

N NH + RL' *D 
RPRB-L2I:-N'ARI 

(13)-1 

0 

(13) 

(13)-3 

O 

(14)-3 

JJ I 3 
N N D 

O 
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Compound (14)-3 can be synthesized by reaction of compound (14)-l 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 0 0 
1 U L3 

N^N N' "NH i3. ^ N N' SD ( 

ALlB'L2 N o + A-LiB-L2 N O 

(1S)-1 (15)-2 <15)-3 (15)-4 

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 

15 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 

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

for example. 
A-X +H.L,B.L!R'» A-L,B.L2R- {U) 

(16)-1 (16)-2 <16)~3 

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 

25 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 Rp: 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 ll-membered non-aromatic heterocycle 

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

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 di isopropyl azodicarboxylate, 

and examples of the phosphine reagent include triphenylphosphine and tributylphosphine 

When E is a protective group in the compound (17)-3, deprotection can yield a 

compound of which R 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, NR2, or O). 

(17)4 
A 

A—B.L2RPR (17) 

(17)-3 
(17)-2 
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+ A B 2RPB (18) 
A'X H-L'BV (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 

5 heat-reflux temperature. 

When IV 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, 

10 for example (in the scheme, L1 is S, NR2, or O). 

. A B PPR () 
A u R RPR *" L1 L2 

L1 X'H2* L L 
(19)-3 (19)-1 (19)-2 

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 

15 the compound (19)-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 (19)-3, deprotection can yield a 

compound of which RPR is a hydrogen atom. 

[0208] Raw material synthesis 12 

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

for example (in the scheme, E is a Ci~6 alkoxycarbonyl group or a carboxy group). 

E-D ^ HO"L'D ^ RL'UD (20) 

(20)-l (20)-2 (2°)"3 

Compound (20)-2 can be synthesized from compound (20)-1 with an equal amount 
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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, RA is a Ci-6 alkyl group (the Ci-6 alkyl group is 

unsubstituted or substituted with one or more substituents identically or differently 

selected from the substituent group V5) or a dodecyl group). 

0 
A 

A —- Ti 'L/N + H2N"-D NH N^N^K, ....-Li 

RAs NH2 RAS^NH2 

(21)-1 (21 )-2 (21)-3 (21) 

ORA 

0 R1—(^ORA o o 

N^N"L3"D N N-UD 
jl H + (21 )-5 ^ II I N 

RAS^ NH2 RAS'"^N R S(0)nR N R1 

O n=1 or 2 
(21)-4 R,_^ O (21)-8 

CI °A 
R1 

(21)-9 

(21)-6 (21)-7 

Compound (21)-2 can be synthesized by reaction of compound (21 )-l with 

l,l'-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 of 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 

5 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 

10 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 

Fonnula (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: Heterocyclic Compounds, New Edition, Applications 

15 (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 unless otherwise defined or obvious to a person skilled in the art. 

20 [0212] Novel compounds of the present 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, 

25 Green and Wuts, the second edition, John Wiley and Sons, New York, NY, 1991; 

Comprehensive Organic Transfonnations, 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 therein. Other 

reference documents refened for the synthesis of novel compounds in the present 



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. 

69, pp. 8893-8902. Starting materials for the compound can be prepared by standard 

synthetic conversions from chemical precursors that are easily available from commercial 

5 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 

10 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-pressure liquid 

chromatography (HPLC)). A product can be characterized by various techniques 

15 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, elementary 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 are well-known to a 

20 person skilled in the chemical synthesis. 

[0214] Solvents preferably used for the synthesis of the compound by the 

reactions dissolve one 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 xylene), halogenated 

25 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 

5 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 

10 metal carbonates (for example, lithium carbonate, sodium carbonate, cesium carbonate, 

sodium hydrogen carbonate, and cesium hydrogen carbonate), 

alkali metal alkoxides and alkaline earth metal alkoxides (for example, sodium methoxide, 

sodium ethoxide, potassium tert-butoxide, and magnesium ethoxide), 

alkali metal alkyls (for example, methyllithium, n-butyllithium, sec-butyllithium, 

15 t-butyllithium, and phenyllithium), alkyl magnesium halides, organic bases (for example, 

trimethylamine, triethylamine, triisopropylamine, N,N-diisopropylethylamine, piperidine, 

N-methylpiperidine, morpholine, N-methylmorpholine, pyridine, collidine, lutidine, and 

4-dimethylaminopyridine), and 

bicyclic amines (for example, l,8-diazabicyclo[5.4.0]undec-7-ene (DBU) and 

20 l,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 

appropriate. 

25 [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 

5 Synthesis Example, respectively. 

Morphology means a shape. 

When H-NMR data is described, the data is measured at 300 MHz and represents 

chemical shifts 8 (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 

10 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, 

CDCh means deuterated chloroform, and " DMSO-d6 " means deuterated dimethyl 

sulfoxide. 

15 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 

20 Amino Column manufactured by Yamazen Ltd. or DM1020 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 

25 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 

5 Apparatus: Waters Micromass ZQ 

Column: Waters SunFire CI 8 (3.5 pm, 4.6x20 mm) 

Column temperature: 40°C 

Solvents used 

Solution A: 0.1% formic acid aqueous solution 

10 Solution B: 0.1% formic acid - acetonitrile 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. 

15 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 

20 Apparatus: Thermo LTQ XL 

Column: Waters AQUITY UPLC BEH CI8 (1.7 pm, 2.1x50 mm) 

Column temperature: 40°C 

Solvents used 

Solution A: 0.1% formic acid aqueous solution 

25 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 
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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 

5 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 

10 Column: Waters AQUITY UPLC BEH CI 8 (1.7 pm, 2.1 x50 mm) 

Column temperature: 40°C 

Solvents used 

Solution A: 0.1% formic acid aqueous solution 

Solution B: 0.1% formic acid - acetonitrile solution 

15 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. 

20 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 

25 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-Uichloro-6-f4-(4-tluuroplienvl)pinerazin-l-vn-L3,5-triazinc 

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 

5 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-nuoiophenvl)pipcrazin-1 -_vl]-1,3,5-ti iazin-2( I H)-one 

To a tetrahydrofuran solution (200 mL) of 

2,4-dichloro-6-[4-(4-fluorophenyl)piperazin-l-yl]-l,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 

15 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. 

20 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 

4-[4-(4-Fluoroplicnyl)piperazin-1 -yl ]-1,3,5-triazin-2( 1 H)-onc 

An acetic acid (15 mL) - water (35mL) mixed solution of 

6-chloro-4-[4-(4-fluorophenyl)piperazin-l-yl]-l,3,5-triazin-2(lH)-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, followed 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 

5 under reduced pressure to obtain the title compound (876 mg, yield 99%). 

[0225] Reference Synthesis Example 4 

{4-[4-(4-FluorophenyQpiperazin-l-vll-2-oxo-1.3,5-triazin-1 (2H)-yl Imethyl 

4-methylbenzenesulfonate 

10 To an ethanol/water solution (2/1 (v/v)) of 

4-[4-(4-fluorophenyl)piperazin-l-yl]-l,3,5-triazin-2(lH)-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 

15 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 -(hydroxym ethyl)-1,3,5-triazin-2( 1 H)-one, 

Subsequently, to a dichloromethane solution (2 mL) of 

4-[4-(4-fluorophenyl)piperazin-1 -yl] -1 -(hydroxymethyl)-1,3,5-triazin-2( 1 H)-one, 

20 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. 

25 [0226] Reference Synthesis Example 5 

tcrt-Butvl 4-(4,6-dichloro-l,3,5-triazin-2-yl)piperazine-l-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 Reference Synthesis 

Example 1. 

[0227] Reference Synthesis Example 6 

tert-Butyl 4-(6-chloro-4-oxo-4.5-dihydro-l .3.5-triazin-2-v1)pipcrazine-l-carboxylate 

5 

tert-Butyl 4-(4,6-dichloro-l,3,5-triazin-2-yl)piperazine-l-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 Reference Synthesis Example 2. 

10 [0228] Reference Synthesis Example 7 

tert-Butyl 4-(4-oxo-4, 5-dihydro-L3,5-triazin-2-vOr>iperazine-l -carboxylate 

tert-Butyl 4-(6-chloro-4-oxo-4,5-dihydro-l,3,5-triazin-2-yl)piperazine-l-carboxylate 

(14.2 g, 45.0 mmol) synthesized in Reference 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-r5-(4-chlorobenzyl)-4-oxo-4, 

5-dihvdro-1.3.5-triazin-2-vl1piperazine-1 -carboxylate 

To an N,N-dimethylformamide solution (200 mL) of the crude product of tert-butyl 

4-(4-oxo-4,5-dihydro-l,3,5-triazin-2-yl)piperazine-l-carboxylate synthesized in 

Reference Synthesis Example 7 and potassium carbonate (7.46 g, 54.0 mmol), 

25 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 

15 

20 
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title compound (12.4 g, two step yield 68%). 

[0230] Reference Synthesis Example 9 

l-(4-Chlorobenzyl)-4-(pipcrazin-1 -vO-1.3.5-triazin-2( 1 H)-one 

5 To a dichloromethane solution (92 mL) of tert-butyl 4-[5-(4-chlorobenzyl)-4-oxo-4, 

5-dihydro-l,3,5-triazin-2-yl]piperazine-l-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 

10 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%). 

15 [0231] Reference Synthesis Example 10 

1 -(4-Chlorobenzyl)-4-hydroxv-l,3t5-triazin-2( lH)-onc 

To an N,N-dimethylformamide solution (200 mL) of l,3,5-triazine-2,4-diol (5.00 g, 

44.2 mmol, synthesized according to the method described in Angew. Chem., 74, 354; 

20 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 

25 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-chlorohcnzyl)-l,3,5-triazin-2( 1 H)-one 

A toluene solution (25 mL) of l-(4-chlorobenzyl)-4-hydroxy-l,3,5-triazin-2(lH)-one 

5 (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 

10 product of 4-chloro-l-(4-chlorobenzyl)-l,3,5-triazin-2(lH)-one, chloroform was added 

and the resultant solution was used in the next reaction as the chloroform solution. 

[0233] Reference Synthesis Example 12 

l-(4,6-Dichloro-l,3,5-triazin-2-vl)-4-(4-fliiorophcnvl)Dipcridin-4-ol 

15 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 

20 6-Chloro-4-[4-(4-fluorophenyl)-4-hydroxvpipcridin-l-yl]-1.3.5-triazin-2( lHVone 

l-(4,6-Dichloro-l,3,5-triazin-2-yl)-4-(4-fluorophenyl)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, 

25 yield 59%) by synthesis in a similar manner to Reference Synthesis Example 2. 

[0235] Reference Synthesis Example 14 

4-[4-('4-Fluorophenyl)-4-hydroxy-pipcndin-l-yl]-L3.5-triazin-2(lHVone 

6-Chloro-4-[4-(4-fluorophenyl)-4-hydroxypiperidin-1 -yl] -1,3,5-triazin-2( 1 H)-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 

5 [3-(TnlIiioiomclhy))-l H-pyrazol-1 -yl Imctiwl 4-mcthylbenzcnesulfonate 

A tetrahydrofuran solution (50 mL) of 

[3-(trifluoromethyl)-lH-pyrazol-l-yl]methanol (6.23 g, 37.5 mmol), p-toluenesulfonic 

acid anhydride (14.7 g, 45.0 mmol), and triethylamine (7.84 mL, 56.2 mmol) was stirred 

10 at room temperature for 19 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 obtained organic layer was washed with a saturated sodium 

bicarbonate aqueous solution and brine, dried over anhydrous sodium sulfate, and 

concentrated under reduced pressure to obtain a crude product (12.8 g) of the title 

15 compound. 

[0237] Reference Synthesis Example 16 

tert-Butyl 

4-(4-oxo-5-(r3-(trifluoromcthvl)-lH-pyrazol-l-vl]methvl|-4.5-dihvdro-l,3,5-triazin-2-vl 

)pi nerazine-1 -carboxylate 

An N,N-dimethylformamide solution (16 mL) of tert-butyl 

4-(4-oxo-4,5-dihydro-l,3,5-triazin-2-yl)piperazine-l-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), l-(chloromethyl)-3-(trifluoromethyl)-lH-pyrazole 

25 (536 mg, 2.90 mmol), and [3-(trifluoromethyl)-lH-pyrazol-l-yl]methyl 

4-methylbenzenesulfonate (1.03 g, 3.23 mmol) was stirred at 70°C for 2 hours. After 

completion 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 

5 4-(Piperazin-l-vl)-l-1 |3-(trinuoromcthvi)-1 H-pyrazol-l-yl Imethyl I -K3.5-triazm-2(l H"l-o 

ne 

tert-Butyl 

4-(4-oxo-5- {[3 -(trifluoromethyl)-1 H-pyrazol-1 -yl]methyl} -4,5-dihydro-1,3,5-triazin-2-yl 

10 )piperazine-l-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-r4-(4-Fluorophcnyl)mperazin-l-vll-l .3,5-lriazine-2,4( lH,3H')-dione 

An acetic acid solution of 

2,4-dichloro-6-[4-(4-fluorophenyl)piperazin-l-yl]-l,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 

20 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 ethyl acetate, collected by 

filtration, washed with ethyl acetate, and dried under reduced pressure to obtain the title 

25 compound (1.82 g, yield 86%). 

[0240] Reference Synthesis Example 19 

3-(4-Chlorobenzvl')-6-[4-(4-fluorophenvl)piperazin-l-yl1-1.3.5-tria7.ine-2,4(lH,3H)-dione 

To an N,N-dimethylformamide solution of 
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6-[4-(4-fluorophenyl)piperazin-l-yl]-l,3,5-triazine-2,4(lH,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 

5 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. 

10 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-Chlorophenyl)-l- (4,6-dichloro-1,3,5-lrmzin-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 I. 

[0242] Reference Synthesis Example 21 

6-Chloro-4-[4-(4-chlorophenyl)-4-hydroxy-piperidin-l-yn-l,3,5-triazin-2(lH)-one 

The crude product of 4-(4-chlorophenyl)-l-

(4,6-dichloro-l,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 

25 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-Chlorophcnyl)-4-hvdroxvpiperidin-l-vl1-L3,5-triaziti-2(l H)-one 

[0244] Reference Synthesis Example 22b 

15 

20 



106 

4-(4-Hvtlroxv-4-phenylpipcrklin-l-vD-] ,3,5-triazin-2UH)-one 

6-Chloro-4-[4-(4-chlorophenyl)-4-hydroxy-piperidin-l-yl]-l,3,5-triazin-2(lH)-one 

(341 mg, 1.00 mmol) synthesized in Reference Synthesis Example 21 and palladium 

5 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 

10 tert-Butyl 4-[(4-iluoronhenyDaminolpipcridine-l-carhoxvlate 

Under a nitrogen atmosphere, a xylene solution (65 mL) of tert-butyl 

4-amino-piperidine-l-carboxylate (1.00 g, 5.00 mmol), 4-bromo-l-fluorobenzene (0.500 

mL, 4.57 mmol), 2'-(dicyclohexylphosphino)-N,N-dimethyl-[l,r-biphenyl]-2-amine (360 

15 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%). 

20 [0246] Reference Synthesis Example 24 

N-(4-Fluorophenyl)-N-methylpiperidin-4-airiinc 

To an N,N-dimethylformamide solution (5 ml) of tert-butyl 

4-[(4-fluorophenyl)amino]piperidine-l-carboxylate (250 mg, 0.850 mmol) synthesized in 

25 Reference Synthesis Example 23, sodium hydride (37 mg, 0.93 mmol, purity 60%) and 

methyl iodide (58 j_iL, 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 

acetate 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-l-carboxylate 

(286 mg). Subsequently, to the obtained tert-butyl 

4-[(4-fluorophenyl)(methyl)amino]piperidine-l-carboxylate (130 mg, 0.420 mmol), 4 M 

5 hydrogen chloride/1,4-dioxanc 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 

10 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)-[l-(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-l-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 

20 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 

25 (R)-l-(4-riuorophenvl)piperidin-3-ainine hydrochloride 

To tert-butyl (R)-[l-(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 

tert-Bntyl (S)-l I -f4-fluorophcnyl)pipcridin-3-vl Icarbamate 

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 

10 (SH-(4-Fhiorophcnyl)pipcridin-3-amine hydrochloride 

To tert-butyl (S)-[l-(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 

15 26. 

[0251] Reference Synthesis Example 29 

tert-Butyl (R)-[l-(4-fluorophenvl)pvrrolidin-3-vl]carbamate 

tert-Butyl (R)-pyrrolidin-3-yl-carbamate (1.00 g, 5.36 mmol) was used to obtain the 

20 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 T7 hi o r o p b en y 1) p y rroli d in- 3 -amine hydrochloride 

25 tert-Butyl (R)-[l-(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_iS)-[ 1 -(4-ftuorophenyl)pynT)lidin-3-yl| carbamate 

tert-Butyl (S)-pyiTolidin-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 

5 Synthesis Example 25. 

[0254] Reference Synthesis Example 32 

£S)-l-(4-Fluorophenyl)pyirglidin-3-amine hydrochloride 

tert-Butyl (S)-[l-(4-fluorophenyl)pyrrolidin-3-yl]carbamate (250 mg, 0.89 mmol) 

10 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-(trilliioromethyl)-1 H-pyrazol-1 -vllpipcridine-1 -carboxylate 

To a tetrahydrofuran solution (1.0 mL) of 3-(trifluoromethyl)-lH-pyrazole (272 mg, 

2.00 mmol), tert-butyl 4-hydroxy-piperidine-l-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 

20 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-[3-(Trilluoro methyl)-! 1I-pyrazol-1 -yl Ipipcridine 

25 

To a dichloromethane solution (1.5 mL) of tert-butyl 

4-[3-(trifluoromethyl)-lH-pyrazol-l-yl]piperidine-l-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 layer was washed with brine, dried 

over anhydrous sodium sulfate, and concentrated under reduced pressure to obtain the 

5 title compound (140 mg, quantitative). 

[0257] Reference Synthesis Example 35 

tert-Butyl 3-[(4-fluorobeny.yl)oxv1azetidine-1 -carboxylate 

To a tetrahydrofuran solution (2.0 mL) of tert-butyl 

10 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 fiL, 0.50 mmol) was added to the reaction 

solution and the resultant mixture was stirred at room temperature for 19 hours. After 

completion of the reaction, water was added to the reaction solution and extraction with 

15 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 (68.5 mg, yield 

49%). 

20 [0258] Reference Synthesis Example 36 

3-[(4-Fluorobcnzv0oxy|azctidine 

tert-Butyl 3-[(4-fluorobenzyl)oxy]azetidine-l-carboxylate (68.5 mg, 0.24 mmol) 

synthesized in Reference Synthesis Example 35 was used to obtain the title compound 

25 (53.3 mg, quantitative) by synthesis in a similar manner to Reference Synthesis Example 

34. 

[0259] Reference Synthesis Example 37 

tert-Butyl 3-(4-nuorophenoxv)azetidine-l-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] Reference Synthesis Example 38 

3 - (4-Fhtorophenoxy)azelidine 

tert-Butyl 3-(4-fluorophenoxy)azetidine-l-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 

[0261] Reference Synthesis Example 39 

tert-Butyl 4-(4-fluorophenyl)-3,4-dihydroxypi pendi ne-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, Ltd.) and 

N-methylmorpholine-N-oxide (1.58 g, 13.5 mmol), tert-butyl 

4-(4-fluorophenyl)-5,6-dihydropyridine-l(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 

5 4-(4-Fluorophenyl)-l,2,3.6-tetrahvdropvridin-3-ol 

To a dichloromethane solution (14 mL) of tert-butyl 

4-(4-fluorophenyl)-3,4-dihydroxypiperidine-l-carboxylate (1.45 g, 4.66 mmol) 

synthesized in Reference Synthesis Example 39, trifluoroacetic acid (14 mL) was added 

10 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, 

15 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 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 

20 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 pressure 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 

25 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 

l-Ainino-3-(4-fliiorophenvl)propan-2-ol hydrochloride 
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To a dichloromethane solution (20 mL) of l-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 

5 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 

10 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 -B romo-N-13 -(4-fI noro phen y I )-2~ ITydroxypropvH acetamid e 

15 

To a dichloromethane suspension (16 mL) of 

l-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 

20 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 

25 6-(4-Fluorobenzyl)mon:>hotin-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 

5 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-i:'hioroben zypmornholinc 

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 

15 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. 

20 [0268] Reference Synthesis Example 45 

(R)-1 -(4-FlLiorobenzvf)DViToliclin-3-aniinc 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 

25 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 

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

Under nitrogen atmosphere, a 1,4-dioxane suspension of 1 -fluoro-4-iodobenzene 

5 (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 (lOOmg) 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 

10 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)-l-(4-Fluorobenzvl)pvrrolidin-3-amine hydrochloride 

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] Reference Synthesis Example 48 

20 3-Mtfthyl-l -•}[( 1J, 1 -trilkioro-2-nietlivIpropan-2-vDoxv]carbonvl i -11I-itnidazol-3-ium 

iodide 

To a chlorofomi solution (10 mL) of 1,1,1-trifluoro-2-methylpropan-2-ol (500 mg, 

3.90 mmol), l,l'-carbonyldiimidazole (696 mg, 4.29 mmol) was added at room 

25 temperature and the resultant solution was stirred for 1 day. To the reaction solution, 

water was added and extraction with chlorofomi 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 

5 l-(4-Fluoroplicnvl)-3-liydroxvpviTolidin-2-onc 

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 

10 to the reaction solution and the resultant mixture was filtered. To the filtrate, 

dichloromethane and concentrated hydrochloric acid were added to adjust pH to 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 

15 3-Amino-l-(4-fluorophenyl)pyrrolidin-2-one 

To a dichloromethane (10 mL) - acetonitrile (2 mL) mixed solution of 

l-(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 

20 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 

25 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 r5-(Tri[hioromelhyl)tluophen-2-vl jmethyl 4-mcthylbcnzenesulfoliate 

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. 

10 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-yl]methanol. Subsequently, to a 

15 tetrahydrofuran solution (4 mL) of the crude product of 

[5-(trifluoromethyl)thiophen-2-yl]methanol (411mg, 1.00 mmol), triethylamine (279 pL, 

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 

20 (828 mg) of the title compound. The crude product was used in the next reaction as it 

was. 

[0275] Reference Synthesis Example 52 

|4-(1Viiluoromcthyl)- ] H-pyrazol-1 -vllmethyl 4-methylbenzenesulfonate 

25 To a tetrahydrofuran solution (2 mL) of 4-(trifluoromethyl)-lH-pyrazole, 

l,8-diazabicyclo[5.4.0]undec-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 

5 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"(trifluoromethvQ-1 H-pyrazol- 1-yllacetate 

10 

To a chloroform solution (2 mL) of 3-(trifluoromethyl)-IH-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 

15 was further stirred for 1 day. To the reaction solution, 

l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (147 mg, 0.77 mmol), 

1-hydroxybenzotriazole (catalytic amount) and ethanol (500 f-iL) 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 

20 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-(Tritluoromethyl)-l H-pyrazol-1-yllethyl 4-methylbcn/enesulfonate 

25 

To a tetrahydrofuran solution (4 mL) of the crude product of ethyl 

2-[3-(trifluoromethyl)-lH-pyrazol-l-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 

5 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] Reference Synthesis Example 55 

5-(Ch1oromethyl)-3-(trifluoromethvl)-1H -pyrazole 

To a tetrahydrofuran solution (4 mL) of ethyl 

3-(trifluoromethyl)-lH-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 

15 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 

20 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 

l-(Chloromclhvl)-5-phenyl-3-(trifluoromethvn-l H-pyrazole 

25 To a tetrahydrofuran solution (10 mL) of 5-phenyl-3-(trifluoromethyl)-lH-pyrazole 

(500 mg, 2.36 mmol), l,8-diazabicyclo[5.4.0]undec-7-ene (35.2 pL, 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 pressure to obtain a mixed 

solution of the title compound. The mixed solution was used in the next reaction as it 

was. 

5 [0280] Reference Synthesis Example 57 

[3-ni'ifhioroniethyl)-11 i-pyrazol-1 -yl [methyl 4-methylbenzenesuIfonate 

To an N,N-dimethylformamide solution (2 mL) of 3-(trifluoromethyl)-lH-pyrazole 

(100 mg, 0.73 mmol), sodium hydride (35.3 mg, 0.88 mmol, purity 55%) was added at 

room temperature 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 mixture was stirred for 40 minutes. 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, 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-Triniiorocthoxv)pyridin-2-vl1methvl methanesulfonatc 

To a dichloromethane solution (2.8 mL) of 

[5-(2,2,2-trifluoroethoxy)pyridin-2-yl]methanol (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 

25 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 
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[0282] Reference Synthesis Example 59 

3-(tei1-But\i)-5-(chloromethyl)-l H-pyrazole 

To a chloroform (20 mL) - dichloromethane (10 mL) mixed solution of 

[3-(tert-butyl)-lH-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 pressure to obtain a crude product (931 mg) of the title 

compound. 

[0283] Reference Synthesis Example 60 

[2-(Tnfluoromethyl)thiazol-4-yl|mcthyl 4-methylbenzenesulfonatc 

To a dichloromethane solution (1.7 mL) of [2-(trifluoromethyl)thiazol-4-yl]methanol 

(42.0 mg, 0.23 mmol), triethylamine (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)-1 -methyl-111-pyrazole 

[3-(tert-butyl)-l-methyl-lH-pyrazol-5-yl]methanol (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-(Trit1uoromcthvl)tliiazol-5-y]1methyl 4-methylbenzenesulfonate 

[2-(Trifluoromethyl)thiazol-5-yl]methanol (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 -(Chloromethvl)-4-(tnllL)oromethyl)pvndin-2( 1 HVone 

4-(Trifluoromethyl)pyridin-2-ol (100 mg, 0.61 mmol) was used to obtain a crude 

5 product (134 mg) of the title compound by synthesis in a similar manner to Reference 

Synthesis Example 56 

[0287] Reference Synthesis Example 64 

tert-Butvl 3-1 (4-fluoronhenvl)thiolazetidine-l-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-f(4-Fliiorophenyl)tliio]a7,ctidine 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-tluorobciizyl)thiolazetidine-l-carboxylate 

25 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-r(4-Fluorobenzvl)thio1azetidinc hydrochloride 

10 

15 

20 
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tert-Butyl 3-[(4-fluorobenzyl)thio]azetidine-l-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 

6-fCii!oromcthvi)benzo[ci]thiazole 

To a dichloromethane solution (1.2 mL) of benzo[d]thiazol-6-yl-methanol (60 mg, 

0.36 mmol), thionyl chloride (53 JLLL) 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 5-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-(chlorometliyl Ihcnzofuran 

(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,4K')-3-(dibenzvlamino)-4-hvdroxvpvrrolidine-l-carboxvlatc 

To an N,N-dimethylformamide solution (2.5 mL) of tert-butyl 

5 (3R,4R)-3-(benzylamino)-4-hydroxypyrrolidine-l-carboxylate (500 mg, 1.70 mmol), 

benzyl bromide (203 f.iL, 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 

10 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/ethyl acetate =1/0 —> 1/1 (v/v)) to obtain the title compound 

(698 mg, quantitative). 

15 [0295] Reference Synthesis Example 72 

(3 R,4 R )-4-( Pi hcnz yl ami nolpyiru I i d i n-3 -ol 

To tert-butyl (3R,4R)-3-(dibenzylamino)-4-hydroxy-pyrrolidine-l-carboxylate (350 

mg, 0.91 mmol) synthesized in Reference Synthesis Example 71, 4 M hydrogen 

20 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 

chlorofonn 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 

25 product (258 mg) of the title compound. 

[0296] Reference Synthesis Example 73 

(3R,4R)-4-(Dibenzylamino)-l- (4-tluorophenyl)pyrrolidin-3-ol 

(3R,4R)-4-(Dibenzylamino)pynolidin-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 

(3R,4R)-4-Amino-l-(4-flLioroplicnvl)pyi ioiidin-3-ol 

A methanol suspension (4.6 mL) of (3R,4R)-4-(dibenzylamino)-l-

(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 

10 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 (3 R4R)-3-(di benzyl ami no)-4-fluoropyn-olidine-1 -carboxylate 

15 To a dichloromethane solution (8.7 mL) of tert-butyl 

(3 R,4R)-3-(dibenzylamino)-4-hydroxypyrrolidine-l-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 

20 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 

25 (3R,4R)-N.N-Dibenzvl-4-fluoropyrrolidin-3-amine 

tert-Butyl (3R,4R)-3-(dibenzylamino)-4-fluoropyrrolidine-l-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-D ibenzyl-4-fluoro- l-(4-fluorophenyl)pyi~rolidin-3-amine 

10 

(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 

(3R,4R)-4-Fluoro-l- (4-fluorophenvl)pvrro]idin-3-amine 

(3R,4R)-N,N-Dibenzyl-4- fluoro-l-(4-fluorophenyl)pyrrolidin-3-amine (190 mg) 

synthesized in Reference Synthesis Example 77 was used to obtain the title compound 

(57 mg, yield 57%) by synthesis in a similar manner to Reference Synthesis Example 74. 

[0302] Reference Synthesis Example 79 

15 tert-Butvl [1 -(4-fluorophenyl)pyrrolidin-3-yl1 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. 

20 [0303] Reference Synthesis Example 80 

tert-Butyl [ 1 -(4-nuorophcnvl)pyrrolidin-3-yl KmethvPcarbamatc 

To an N,N-dimethylformamide solution (3.9 mL) of tert-butyl 

[l-(4-fluorophenyl)pyrrolidin-3-yl]carbamate (195 mg, 0.70 mmol) synthesized in 

25 Reference Synthesis Example 79, sodium hydride (28 mg, 0.70 mmol, purity 60%) and 

methyl iodide (44 (J.L, 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 reaction, ethyl acetate 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 

5 88%). 

0304] Reference Synthesis Example 81 

l-(4-Fluorophenvl)-N-methvl-pyrrolidin-3-amine 

tert-Butyl [l-(4-fluorophenyl)pyrrolidin-3-yl](methyl)carbamate (84 mg, 0.28 

10 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 11 -(4-fluorophcnyl)niperidin-4-yricarbamate 

15 

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 

20 1 -(4-Fluorophenyl)piperidin-4-amine 

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

25 2,4-Dich]oro-6-f4-(2,4-dinuorophenyl)piperazm-l-vl1-K3.5-tricizine 

1,3,5-Trichlorotriazine (1.25 g, 6.80 mmol) and l-(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. 



128 

[0308] Reference Synthesis Example 85 

6-Chloro-4-[4-(2,4-difluorophenyl)pipcrazin-l-vl]-L3,5-triazin-2(TH)-one 

The crude product of 

5 2,4-dichloro-6-[4-(2,4-difluorophenyl)piperazin-l-yl]-l,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 

10 4-14-(2,4-Dilluorophenyl )piperazin-1 -vll-1.3,5-triazin-2( 1 HVone 

6-Chloro-4-[4-(2,4-difluorophenyl)-piperazin-l-yl]-l,3,5-triazin-2(lH)-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 

15 Example 3. 

[0310] Reference Synthesis Example 87 

1 -tert-Butyl 3-methvl 4-

[5-(4-chlorobenzvl)-4-oxo-4,5-dihvdro-l,3.5-triazin-2-vnpiperazine-l,3-dicarboxvlate 

20 To tetrahydrofuran solution (2.3 mL) of 1-tert-butyl 3-methyl 

piperazine-l,3-dicarboxylate (43 mg, 0.17 mmol), sodium carbonate (37 mg, 0.35 mmol) 

and 4-chloro-l-(4-chlorobenzyl)-l,3,5-triazin-2(lH)-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 

25 and extraction with chlorofonn from the resultant mixture was perfonned 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 

1 -[5-(4-chlorobenzvl)-4-oxo-4,5-dihydro-l ,3.5-triazin-2-yllpiperazine-2-earboxyUite 

5 1-tert-Butyl 3-methyl 

4-[5-(4-chlorobenzyl)-4-oxo-4,5-dihydro-l,3,5-triazin-2-yl]piperazine-l,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 

10 was. 

[0312] Reference Synthesis Example 89 

4-[4-(4-Fltiorophenyl)-4-hydroxvniperidin-1 -yl] -1 - ([3-(trifluoromethyl)-1 H-pyrazol-1 -yl 

]methyi}-l,3,5-triazin-2dHVone 

15 4-[4-(4-Fluorophenyl)-4-hydroxypiperidin-l-yl]-l,3,5-triazin-2(lH)-one (426 mg, 

1.18 mmol) synthesized in Reference Synthesis Example 14 and 

l-(chloromethyl)-3-(trifluoromethyl)-IH-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. 

20 [0313] Reference Synthesis Example 90 

4-f4-(4-FtiiorophcnylV4-hvdroxypipcridin-l-yn-l-|[5-(trifIuoromethvl)lhiophen-2-vl1me 

thy I' -1.3,5-triazin-2( 1 H)-one 

4 -[4-(4-Fluorophenyl)-4-hydroxypiperidin-l-yl]-l,3,5-triazin-2(lH)-one (100 mg, 

25 0.34 mmol) synthesized in Reference Synthesis Example 14 and [5-(trifluoromethyl) 

thiophen-2-yl]methyl 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-[4-(4-ChlorophcnvD-4-hydroxvpiperidin-l-vl"|-l-{ [3-(trifluoromcthyp~l H-pvrazol- 1-yl 

Imethyl 1 -1,3,5-triazin-2( 1 ID-one 

Reference Synthesis Example 91b 

5 4-(4-Hydroxv-4-phenylpiperidin-l-vP-1 -1 [3-(trifluoromethyl )-lH-nymzol-l-y 1 lmethyl I -

1,3,5-triazin-2( lH)-one 

An N,N-dimethylformamide suspension (1.4 mL) of a mixture of 

4~[4-(4-chlorophenyl)-4-hydroxypiperidin-l-yl]-l,3,5-triazin-2(lH)-one synthesized in 

10 Reference Synthesis Example 22a and 

4-(4-hydroxy-4-phenylpiperidin-l-yl)-l,3,5-triazin-2(lH)-one (140 mg), 

[3-(trifluoromethyl)-1 H-pyrazol-l-yl]methyl 4-methylbenzenesulfonate (282 mg, 0.91 

mmol) 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 

15 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, 

20 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-Hvdroxy-4-phcnyl pi peridin-1 -yl )-l-(|'5-(trifluoromethyl)thiophen-2-vllmcthyl 1-1,3, 

5-triazin-2(ll~Q-one 

Reference Synthesis Example 92 b 

4-[4-(4-ChlorophenyP-4-hvdroxy-pipcridin-l-yl |-H[5-(trifluorometh y Dthiophen-2-yl |m 

ethyl} 1.3,5-triazin-2( 11 P-one 
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A mixture (100 mg) of 

4-[4-(4-Chlorophenyl)-4-hydroxypiperidin-l-yl]-l,3,5-triazin-2(lH)-one synthesized in 

Reference Synthesis Example 22a and 

4-(4-hydroxy-4-phenylpiperidin-l-yl)-l,3,5-triazin-2(lH)-one, 

5 [5-(trifluoromethyl)thiophen-2-yl]methyl 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. 

10 [0316] Reference Synthesis Example 93 

5-(Hydroxyiricthvi )nvridin-2-yl trilluoromclhanesulfonate 

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 fdtered with Celite, followed 

by extraction from the fdtrate 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-(ChloromethvDpvridin-2-yl trifluoromethanesulfonate 

5-(Hydroxymethyl)pyridin-2-yl trifluoromethanesulfonate (62.9 mg, 0,245 mmol) 

25 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-(Tri 11 uorom ethyl )benzo fu ran-5-carbal dehyde 

15 

20 
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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 

5 reaction solution, N,N-dimethylformamide (257 |xL, 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, saturated 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, 

10 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 (180 mg, yield 39%). 

[0319] Reference Synthesis Example 96 

r2-('Trifliioromethvl)benzof'Liran-5-vHmcthanol 

15 

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 

20 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 from the resultant mixture 

was performed. The organic layer was dried over anhydrous sodium sulfate and 

concentrated under reduced pressure to obtain the title compound (219 mg, yield 99%). 

25 [0320] Reference Synthesis Example 97 

5-(Cliloromcthyl)-2-(triHuoromethvDbcnzofuran 

[2-(Trifluoromethyl)benzofuran-5-yl]methanol (30.0 mg, 0.139 mmol) synthesized 

in Reference Synthesis Example 96 was used 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-(Trifh]oromethyl)-2,3-dihvdrohenzofuran-5-ynmethanol 

To an ethanol solution (1,0 mL) of [2-(trifluoromethyl)benzofuran-5-yl]methanol 

(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 fdtered 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 

5-(Cidoromcthvl)-2-(trifluoromcthyl)-2.3-dihvdrobenzoliiran 

The crude product of [2-(trifluoromethyl)-2,3-dihydrobenzofuran-5-yl]methanol 

(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-methyllhiophen-2-vDmethanol 

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. 

5 [0325] Reference Synthesis Example 102 

[4-Bromo-5-(ln IT uoromethylHh iophcn-2-yI 1 methanol 

To a tetrahydrofuran solution (5.0 mL) of 3-bromo-2-(trifluoromethyl)thiophene 

(500 ^iL, 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-BroiV)o-5-(hromomctSwl)-2-f trifluoromethyl )lhioplicnc 

[4-Bromo-5-(trifluoromethyl)thiophen-2-yl]methanol (106 mg, 0.407 mmol) 

synthesized in Reference Synthesis Example 102 was used to obtain a crude product of 

25 the title compound by synthesis in a similar manner to Reference Synthesis Example 101. 

[0327] Reference Synthesis Example 104 

2-fBromomethyl )-5-11 uorothiophene 

(5-Fluorothiophen-2-yl)methanol (29.8 mg, 0.225 mmol) was used to obtain a crude 

10 

15 

20 
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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-n'eU'ahydrofuran-2-vl)thio|]hen-2-vl'[methanol 

5 

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 

10 2-[5-(Chlor»melhyl)lhiophen-2-yl 11 el ra hydro furan 

[5-(Tetrahydrofuran-2-yl)thiophen-2-yl]methanol 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 

15 reaction as it was. 

[0330] Reference Synthesis Example 107 

Ethyl 5-(2.2.2-trifluoroethoxv)thiophene-2-carboxvlate 

To an N,N-dimethylformamide solution (30 mL) of 2,2,2,-trifluoroethanol (1.50 g, 

20 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 

25 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-f2,2,2-Trifluorocthoxv)lhiophen-2-vHmethanol 

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 

5 (95.2 mg, yield 45%) by synthesis in a similar manner to Reference Synthesis Example 

93. 

[0332] Reference Synthesis Example 109 

2-fBromomcthyl)-5-(2,2,2-trifluoroethoxy)thiophenc 

[5-(2,2,2-Trifluoroethoxy)thiophen-2-yl]methanol (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-yl]methanol 

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-tri lluoroethoxv)pyrazine 

[5-(2,2,2-Trifluoroethoxy)pyrazin-2-yl]methanol (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. 

25 [0335] Reference Synthesis Example 112 

Methyl 2-(2,2,2-trilluoroelhoxv)thiazolc-5-carboxylatc 

10 

15 

20 

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 stirred at room temperature for 

2 hours. After completion of the reaction, 1 M sodium hydroxide 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 water, dried over anhydrous sodium 

5 sulfate, and concentrated under reduced pressure to obtain a crude product of the title 

compound (444 mg). 

[0336] Reference Synthesis Example 113 

[2-(2,2,2-Trifluoroethoxv)lhiazol-5-vl]methanol 

10 Methyl 2-(2,2,2-trifluoroethoxy)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 Reference Synthesis 

Example 93. 

[0337] Reference Synthesis Example 114 

15 5-(Chloromethvl)-2-(2,2.2-trifluoroethoxy)thiazo!e 

[2-(2,2,2-trifluoroethoxy)thiazol-5-yl]methanol (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 

20 68. 

[0338] Reference Synthesis Example 115 

Methyl 6-|~(2,2,2-trifluoroethoxv)methyl [nicotinate 

To an N,N-dimethylformamide solution (10 mL) of methyl 

25 6-(hydroxymethyl)nicotinate (500 mg, 2.99 mmol) and 2,2,2-trifluoroethyl 

trifluoromethanesulfonate (518 \\L, 3.59 mmol), sodium hydride (179 mg, 4.49 mmol) 

was added at 0°C and the resultant mixture 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] Reference Synthesis Example 116 

]6-rf2,2,2-Trinuorocthoxv)methyl1nvridin-3-vl] methanol 

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 

[0340] Reference Synthesis Example 117 

5-(Chloromethvl)-2-[(2.2,2-trifluoroethoxv)methvl1pvridine 

{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 Example 68. 

[0341] Reference Synthesis Example 118 

3-( 1,1 -Difluoroethyl)-1 H-pyrazole 

To a dichloroethane solution (6.0 mL) of l-(lH-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 

aqueous 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-(l, 1 -Difluoroethyl)-1 H-pvrazol-1 ̂ [methanol 

To an ethanol solution (1.0 mL) of 3-(l,l-difluoroethyl)-lH-pyrazole (145 mg, 1.09 

5 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 

10 1 -(Chioromethyl )-3-( 1,1 -dilluoroethyl)-1 H-pyrazoIe 

The crude product of [3-(l,l-difluoroethyl)-lH-pyrazol-l-yl]methanol 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. 

15 [0344] Reference Synthesis Example 121 

1 - [ 5-(Trifluoromethyl)thiophen-2-vl] ethanol 

To a tetrahydrofuran solution (2.0 mL) of 

5-(trifluoromethyl)thiophene-2-carbaldehyde (80.0 mg, 0.444 mmol), methylmagnesium 

20 bromide (533 pL, 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 

25 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 l-[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-f.l.l -difluoroethvl)thiophene-2-carboxylate 

To a toluene (630 j.iL) - ethanol (150 j.iL) solution of ethyl 

5-acetylthiophene-2-carboxylate (74.1 mg, 0.374 mmol), 

bis(2-methoxyethyl)amino-sulfur trifluoride (689 (J.L, 3.74 mmol) was added and the 

resultant mixture was stirred at 70°C for 4 hours. After completion of the reaction, the 

10 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 

15 5-( 1J -Difluorocthyhthiophenc-2-carboxvlic acid 

To a methanol solution (1.0 mL) of ethyl 

5-(l,l-difluoroethyl)thiophene-2-carboxylate (28.6 mg, 0.130 mmol) synthesized in 

Reference Synthesis Example 123, 1 M sodium hydroxide aqueous solution (312 j..iL, 

20 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 

25 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-( 1J -Di fluorocthyl )thi oph en-2-vl 1 methanol 
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5-(l,l-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 

5 2-(Chlorouicthyi)-5-< I, l-difluoroethyQthiophene 

[5-(l,l-Difluoroethyl)thiophen-2-yl]methanol (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. 

10 [0350] Reference Synthesis Example 127 

4-(Cliloromethyl)phenyl trifluoromethanesulfonate 

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 

15 to Reference Synthesis Example 68, 

[0351] Reference Synthesis Example 128 

[(2-Bromo-5-fluorobenzvl)oxy] (tert-butyl) dimethyl silane 

To an acetonitrile solution (2.0 mL) of (2-bromo-5-fluorophenyl)methanol (820 mg, 

20 4.00 mmol), triethylamine (835 JLIL, 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 

25 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 <3S.4S)-4-t4-fluorophcny0-3,4-dihvdroxvpipcridine-l-carboxylate 
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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)-l,2,3,6-tetrahydropyridine-l(2H)-carboxylate 

5 (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 

10 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 (3S,4S)-4-(4-fluorophenvP-4-hydroxy-3-(pivalov]oxy)piporidinc-l -carboxylate 

To a dichloromethane solution (17 mL) of tert-butyl 

(3S,4S)-4-(4-fluorophenyl)-3,4-dihydroxypiperidine-l -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, 

20 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 

25 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-fluorophenvl)-5-(pivalovloxy)-5,6-dihvdropyridine-l(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-l-carboxylate (2.07 g, 

5.23 mmol) synthesized in Reference Synthesis Example 130, methyl 

5 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 

10 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)-l,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-l(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. 

20 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 

25 (R)-4-(4-Fluoronhenv I)-1,2,3,6-tctrahydropyridin-3-ol 

To a 1,4-dioxane (4.5 mL) - water (2.5 mL) solution of the crude product of 

(R)-4-(4-fluorophenyl)-l,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 

5 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 f3R,4R)-4-(4-fluorophenvl)-3,4-dihvdroxypiperidine-1 -carboxylate 

To a tert-butanol (29 mL) - water (29 mL) solution of AD-mix-(3 (8.10 g, 

manufactured by Aldrich Chemical Company, Inc.) and methanesulfonamide (515 mg, 

5.41 mmol), tert-butyl 4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridine-l(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-iluorophenvl )-4-hydroxv-3-(pivalovloxy)piperidinc-l-carboxylate 

25 To a dichloromethane solution (17 mL) of tert-butyl 

(3R,4R)-4-(4-fluorophenyl)-3,4-dihydroxypiperidine-l-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 

10 

15 

20 
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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 

5 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-ButyI (S)-4-(4-fluoroplienv'l)-5-(piva1oyloxy)-5,6-dihydropyridinc-l(2H)-carboxylate 

To a toluene solution (40 mL) of tert-butyl 

(3R,4R)-4-(4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-l-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 

(SM-(4-FluorophenvQ-1,2,3,6-tetrahydrop yriclin-3-vi pi va late 

25 To a dichloromethane solution (32 mL) of tert-butyl 

(S)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-l(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 

10 

15 

20 
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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 

5 fSV4-(4-Fluoroplieny1)-l ,2,3,6-tetrahydropyridin-3-ol 

To a 1,4-dioxane (11 mL) - water (6.5 mL) solution of the crude product of 

(S)-4-(4-fluorophenyl)-l,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 chlorofonn 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 

tert-Butyl 5-chloro-6-methoxv-5t16Ldihvdro-[2,4'-bi|jyridine]-r(2lH)-carboxvlate 

To a 1,4-dioxane (50 mL) - water (10 mL) solution of 

20 6-bromo-3-chloro-2-methoxypyridine (1.98 g, 8.90 mmol), tert-butyl 

4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-5,6-dihydropyridine-l(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 stined at 100°C for 3 hours. After completion 

25 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, 

10 

15 
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yield 97%) 

[0363] Reference Synthesis Example 140 

tert-Butyl 

(3S,4S)-4-(5-chloro-6-metlioxvpyridin-2-vl)-3,4-dihydroxypiperidine-1-carboxylate 

tert-Butyl 5-chloro-6-methoxy-5',6,-dihydro-[2,4'-bipyridine]-r(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. 

10 [0364] Reference Synthesis Example 141 

tert-Butyl 

(,3S.4S)-4-|5-chloro-6-metlioxypyridin-2-vI)-4-liydroxv-3-fpivalovioxv)pipcridine-l-carl-> 

oxvlate 

tert-Butyl 

(3S,4S)-4-(5-chloro-6-methoxypyridin-2-yl)-3,4-dihydroxypiperidine-l-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-ehloro-6-methoxy-5'-(pivalovloxy)-5',6'-dihydro-|2,4'-bipyridine]-l'(2T0-carboxyl 

ate 

25 tert-Butyl 

(3S,4S)-4-(5-chloro-6-methoxypyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-l-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 

Reference Synthesis Example 131. 

15 

20 
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[0366] Reference Synthesis Example 143 

(R)-5-Chloro-6-methoxy-r,2',3',6'-tetrahydro-[2,4'-bipyridine]-3'-yl pivalate 

To a methanol solution (1.0 mL) of tert-butyl 

5 (R)-5-chloro-6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-r(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 

10 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-inethoxv-r,2',3',6'-tetrahvdro-[2,4'-bipvridinl-3'-ol 

The crude product of 

(R)-5-chloro-6-methoxy-r,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 

20 Example 133. 

[0368] Reference Synthesis Example 145 

tert-Butyl 5-fluoro-6-mcthvl-5'.6'-dihvdro-l"2.4'-bipvridine]-r(2'H)-carboxvlate 

6-Bromo-3-fluoro-2-methylpyridine (1.40 g, 7.37 mmol) was used to obtain the title 

25 compound (1.89 g, yield 97%) by synthesis in a similar manner to Reference Synthesis 

Example 139. 

[0369] Reference Synthesis Example 146 

tert-Butyl 

(3 S,4S)-4-( 5-11 uoro-6-methylpvridin-2-y 0-3,4-dihydroxypiperidine-l-carboxylate 
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ieil-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 

5 Synthesis Example 129. 

[0370] Reference Synthesis Example 147 

tert-Butyl 

(3S,4S)-4-(5-fluoro-6-mcthylr>vndin-2-v0-4-hvdroxv-3-(pivaloyloxv)pipcridine-]-carbox 

ylate 

tert-Butyl 

(3S,4S)-4-(5-fluoro-6-methylpyridin-2-yl)-3,4-dihydroxypiperidine-l-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 

15 Example 130. 

[0371] Reference Synthesis Example 148 

tert-Butyl 

(R)-5-fluoro-6-methyl-5'-(pivalovloxv)-5'.6'-dihvdro-[2,4'-bipyridine1-r(2'H)-carboxvlate 

20 tert-Butyl 

(3S,4S)-4-(5-fluoro-6-methylpyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-l-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. 

25 [0372] Reference Synthesis Example 149 

(R)-5-Fluoro-6-methvl-r,2',3',6'-tetrahvdro-r2,4'-bipvridin]-3'-vl pivalate 

tert-Butyl 

(R)-5-fluoro-6-methyl-5,-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-r(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 

5 (R)-5-Fluoro-6-niethy]- r,2',3',6'-tetrahydro-[2,4'-bipyridiri]-3'-ol 

The crude product of 

(R)-5-fluoro-6-methyl-r,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 

10 (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,4S)-4-(6-chloropvridin-2-vl)-3,4-dihydroxypipcridine-1 -carboxylate 

15 tert-Butyl 6-chloro-5',6'-dihydro-[2,4'-bipyridine]-r(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 

20 (3S,4S)-4-('6-chloropyridin-2-vl)-4-hydroxv-3-(pivaloyloxv)piperidinc-l-carboxylate 

tert-Butyl (3S,4S)-4-(6-chloropyridin-2~yl)-3,4-dihydroxypiperidine-l-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 

25 Reference Synthesis Example 130. 

[0376] Reference Synthesis Example 153 

terl-Butvl 

(R)-6-ch1oro-5'-(pivalovloxv)-5',6'-dihydro-[2,4'-b i pyridine]-l'(2'H)-carboxylate 



tert-Butyl 

(3S,4S)-4-(6-chloropyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-l -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 

5 Synthesis Example 131. 

[0377] Reference Synthesis Example 154 

(R)-6-C'hloro-l ',2',3',6t-tctrahvdro-r2,4'-bipyridin]-3'-vl pivalate 

tert-Butyl 

10 (R)-6-chloro-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-r(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 

15 (R)-6-Chloro-r,2',3'/)'-telralivdro-r2,4'-bipvridin"l-3'-ol 

The crude product of (R)-6-chloro-r,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 

20 Synthesis Example 133. 

[0379] Reference Synthesis Example 156 

tert-Butyl 

(3S,4S)-4-hvdroxv-4-(6-methvlpyridin-2-vr)-3-(pivalovloxv)pipcridine-l -carboxylate 

25 A 1,4-dioxane (46 mL) - water (12 mL) solution of tert-butyl 

(3 S,4S)-4-(6-chloropyridin-2-yl)-4-hydroxy-3-(pivaloyloxy)piperidine-l-carboxylate 

(2.30 g, 5.57 mmol) synthesized in Reference Synthesis Example 152, 

2,4,6-trimethyl-l,3,5,2,4,6-trioxatriborinane (1.2 mL, 13.4 mmol), 

1,r-bis(diphenylphosphino)ferrocene-palladium (II) 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 

5 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 

10 tert-Butyl 

(R)-6-methvl-5'-(Divaloyloxy)-5'16'-dihvdro-[2,4'-bii')yridine"l-r(2'H)-carboxylate 

tert-Butyl 

(3S,4S)-4-hydroxy-4-(6-methylpyridin-2-yl)-3-(pivaloyloxy)piperidine-l -carboxylate 

15 (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-Methvl-r,2'.3',6'-tetrahvdro-r2,4'-bipyridiriel-3'-vl pivalate 

tert-Butyl 

(R)-6-methyl-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-r(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 

25 Reference Synthesis Example 132. 

[0382] Reference Synthesis Example 159 

(R)-6-Methyl-1 ',2',3',6'-tetraliydro-[2,4'-bipyridin |-3'-ol 

The crude product of (R)-6-methyl-r,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 

5 tcrt-Butyi 4-(4-fluoro-2-methvlnhcnvn-5,6-dihydropvridine-l(2H)-carhoxvlate 

l-Bromo-4-fluoro-2-methylbenzene(1.20 mL, 9.70 mmol) was used to obtain the 

title compound (1.95 g, yield 83%) by synthesis in a similar manner to Reference 

Synthesis Example 139. 

10 [0384] Reference Synthesis Example 161 

tert-Butyl (3S,4S)-4-(4-fluoro-2-niethylphenvl)-3.4-dihvdroxypiperidine-1 -carboxylate 

tert-Butyl 4-(4-fluoro-2-methylphenyl)-5,6-dihydropyridine-l(2H)-carboxylate (1.48 

g, 5.08 mmol) synthesized in Reference Synthesis Example 160 was used to obtain the 

15 title compound (695 mg, yield 42%) by synthesis in a similar manner to Reference 

Synthesis Example 129. 

[0385] Reference Synthesis Example 162 

tert-Butyl 

f3S,4SV4-(4-fluoro-2-mcthylphenvl >-4-hydroxy-3-(pivalovioxv)piperidine-l -carboxylatc 

tert-Butyl 

(3S,4S)-4-(4-fluoro-2-methylphenyl)-3,4-dihydroxypiperidine-l-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 

25 Example 130. 

[0386] Reference Synthesis Example 163 

tert-Butyl 

(R )-4-( 4-fluoro-2-mcthyl phenyl )-5-(pivalovtoxy)-5,6-dihydropvridine-l(2H)-carboxylate 
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tert-Butyl 

(3S,4S)-4-(4-fluoro-2-methylphenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-l-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 

5 Reference Synthesis Example 131, 

[0387] Reference Synthesis Example 164 

(R)-4-(4-Flupro-2-methvi phenyl)-1,2.3.6-tetrahvdropyridin-3 - yl pivalate 

tert-Butyl 

10 (R)-4-(4-fluoro-2-methylphenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-l (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 

15 (R)-4-(4-Fhioro-2-methvlphenyl)-1,2,3,6-tetrahyd['opyridin-3-ol 

(R)-4-(4-Fluoro-2-methylphenyl)-l,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 

20 Example 133. 

[0389] Reference Synthesis Example 166 

tert-Butyl 6-methoxy-5',6,-dihydro-[2,4'-bipyridine]-l 'C2'HVcarboxylate 

2-Bromo-6-methoxypyridine (1.34 g, 7.12 mmol) was used to obtain the title 

25 compound (1.86 g, yield 99%) by synthesis in a similar manner to Reference Synthesis 

Example 139. 

[0390] Reference Synthesis Example 167 

tert-Butyl (3S,4S)-3,4-dihvdroxv-4-(6-methoxypyridin-2-vl)pipcridinc-1 -carboxylate 
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tert-Butyl 6-methoxy-5',6'-dihydro-[2,4'-bipyridine]-r(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. 

5 [0391] Reference Synthesis Example 168 

tert-Butyl 

(3S,4S)-4-hy(.lroxy-4-t6-mcthoxvpvridin-2- v1)-3-( pi valoyloxy)r>iperidine-l -carboxylate 

tert-Butyl 

10 (3S,4S)-3,4-dihydroxy-4-(6-methoxypyridin-2-yl)piperidine-l-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 

15 tert-Butyl 

(R')-6-methuxv-5'-(pivaloyloxv)-5',6l-dihvdro-[2,4'-bipyridine1-r(2'H)-carboxylate 

tert-Butyl 

(3S,4S)-4-hydroxy-4-(6-methoxypyridin-2-yl)-3-(pivaloyloxy)piperidine-l-carboxylate 

20 (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)-6-MeUioxv-l\2'3',6'-tetrahvdro-[2,4'-binvndin1-3'-vl pivalate 

25 tert-Butyl 

(R)-6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-r(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-Melhoxv-r.2'.3',6'-tctrahvdro-[2,4'-hipyridin|-3'-ol 

The crude product of (R)-6-methoxy-r,2',3',6'-tetrahydro-[2,4'-bipyridin]-3'-yl 

5 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-mcthvlphenyl)-5,6-dihydropvridine-1 (2H)-carboxylate 

4-Bromo-2-fluoro-l-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 

15 tert-Butyl (3S,4S)-4-(3-fluoro-4-niethylphenvO-3.4-dihvdroxypineridine-l-carboxylate 

tert-Butyl 4-(3-fluoro-4-methylphenyl)-5,6-dihydropyridine-l (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 

20 Synthesis Example 129. 

[0397] Reference Synthesis Example 174 

tert-Butyl 

(3S,4S)-4-(3-fluoro-4-methvluhenvl )-4-hydroxv-3-(pivalovloxy)pineridine-1 -carboxylate 

25 tert-Butyl 

(3S,4S)-4-(3-fluoro-4-methylphenyl)-3,4-dihydroxypiperidine-l-carboxylate (1.05 g, 

3.23 mmol) synthesized in Reference Synthesis Example 173 was used to obtain the title 

compound (1.27 g, yield 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-nietlivlphenvl)-5-fpivalovloxvV5,6-dilivdropvrid ine-1(2.1- 1 )-carbox yliUe 

tert-Butyl 

(3 S,4S)-4-(3-fluoro-4-methylphenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-l-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-m ethyl phenyl)-1, 2,3,6 - tetrah yd ro p y r i d i n - 3 - y 1 pivalate 

tert-Butyl 

(R)-4-(3-fluoro-4-methylphenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-l(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-irietlivlphenvl)-L2,3,6-tetrahvdropvridin-3-ol 

The crude product of 

(R)-4-(3-fluoro-4-methylphenyl)-l,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-l(2H)-carboxylate 

4-Bromo-2-chloro-l-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,4S)-4-(3-chloro-4-fluorophenvl)-3,4-dihvdroxypiperidine-1 -carboxylate 

tert-Butyl 4-(3-chloro-4-fluorophenyl)-5,6-dihydropyridine-l(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. 

10 [0403] Reference Synthesis Example 180 

tert-Butyl 

(3S,4S)-4-(3-chloro-4-fluorophenvl)-4-hvdroxv-3-(pivaloyloxv')pi peridine-1 -carboxylate 

tert-Butyl 

15 (3S,4S)-4-(3-chloro-4-fluorophenyl)-3,4-dihydroxypiperidine-l-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 

20 tert-Butyl 

(RV4-(3-chloro-4-f1uorophenvl)-5-(pivalovloxv)-5,6-dihvdropvridine-l(2H)-carboxylatc 

tert-Butyl 

(3S,4S)-4-(3-chloro-4-fluorophenyl)-4-hydroxy-3-(pivaloyloxy)piperidine-l -carboxylate 

25 (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-lluorophenvl)-l,2,3,6-tetrahydropvridin-3-vl pivalate 
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tert-Butyl 

(R)-4-(3-chloro-4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-l(2H)-carboxylate 

(830 mg, 2.02 mmol) synthesized in Reference Synthesis Example 181 was used to 

5 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)-l,2,3,6-tetrahydropyridin-3-ol 

10 The crude product of (R)-4-(3-chloro-4-fluorophenyl)-l,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 

15 tert-Butyl 6-inethoxv-5'.6'-dihvdro-|'2,4'-binvridiiie'l-1 '(2'1-Q-carboxvlate 

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. 

20 [0408] Reference Synthesis Example 185 

tert-Butyl 3,4-dihydroxv-4-(6-mcthoxvpyridm-2-vl)piperidine-1 -carboxylate 

To an acetone (10 mL) - water (1.0 mL) solution of tert-butyl 

6-methoxy-5',6'-dihydro-[2,4'-bipyridine]-r(2'H)-carboxylate (1.00 g, 3.44 mmol) 

25 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 
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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 

5 tert-Butvl 4-hvdroxv-4-f6-methoxypyridin-2-vl)-3-(pivalovloxv)piperidine-1 -carboxylate 

tert-Butyl 3,4-dihydroxy-4-(6-methoxypyridin-2-yl)piperidine-l -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 

10 Example 130. 

[0410] Reference Synthesis Example 187 

tert-Butvl 6-methoxv-5'-('pivalovloxv')-5'.6'-dihydro-[2.4'-bipvridinel-r(2lH')-carboxvlate 

tert-Butyl 

15 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 

20 6-Mcthoxy-r,2',3'16'-telrahvdro-[2.4'-biDvridin1-3'-\i pivalate 

tert-Butyl 

6-methoxy-5'-(pivaloyloxy)-5',6'-dihydro-[2,4'-bipyridine]-r(2'H)-carboxylate (50.0 mg, 

0.128 mmol) synthesized in Reference Synthesis Example 187 was used to obtain a crude 

25 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 

6-Methoxv-l',2',3',6'-tetrahvdro-r2,4'-bipvridin!-3'-ol 
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The crude product of 6-methoxy-r,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-dihydroxv-4-(4-methylthioplicn-2-yl)pipcridinc-l-carboxylate 

tert-Butyl 4-(4-methylthiophen-2-yl)-5,6-dihydropyridine-l(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-hydroxv-4-(4-mcthylthiophen-2-yl)-3-( pi valoyloxv)piperidine-l -carboxylate 

tert-Butyl 

(3S,4R)-3,4-dihydroxy-4-(4-methylthiophen-2-yl)piperidine-l-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-Butvl 

(R)-4-(4-methvlthiophcn-2-yl)-5-(pivalovloxy)-5.6-dihydropyridine-l(2H)-carboxvhite 

tert-Butyl 

(3S,4R)-4-hydroxy-4-(4-methylthiophen-2-yl)-3-(pivaloyloxy)piperidine-l-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-yl)-1,2,3,6-tetrahydropyridin-3^yl pivalate 

tert-Butyl 

(R)-4-(4-methylthiophen-2-yl)-5-(pivaloyloxy)-5,6-dihydropyridine-l(2H)-carboxylate 

5 (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-M ethyl th i oph en - 2 - y 1 ,2,3,6-tetrahydropyridin-3 -ol 

The crude product of (R)-4-(4-methylthiophen-2-yl)-l,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. 

15 [0418] Reference Synthesis Example 195 

lert-Butyl 4-(5-mcthylthiophcn-3-vl)-5,6-dihvdropyridine-l(210-carboxylatc 

tert-Butyl 

4-{[(trifluoromethyl)sulfonyl]oxy}-5,6-dihydropyridine-l(2H)-carboxylate (1.66 g, 5.00 

20 mmol) and a crude product of 

4,4,5,5,-tetramethyl-2-(5-methylthiophen-3-yl)-l,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 

25 tert-Butyl (3S,4S)-3,4-dihydroxv-4-(5-methylthiophen-3-yl)piperidine-l-carboxylate 

The crude product of tert-butyl 

4-(5-methylthiophen-3-yl)-5,6-dihydropyridine-l(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-Butvl 

(3S,4S)-4-hydroxv-4-(5-mcthyl 1hiophen-3-yl)-3-(pivaloyloxv)piperidine-1 -carboxylate 

The crude product of tert-butyl 

(3S,4S)-3,4-dihydroxy-4-(5-methylthiophen-3-yl)piperidine-l-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-methyltl-iiophcn-3-vl)-5-(pivalovloxy)-5,6-dihydropyridinc-l (21-Q-carboxylate 

The crude product of tert-butyl 

(3S,4S)-4-hydroxy-4-(5-methylthiophen-3-yl)-3-(pivaloyloxy)piperidine-l-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-Methvlthiophen-3-vh-l,2,3,6-tctrahvdropyridin-3-vl pivalate 

The crude product of tert-butyl 

(R)-4-(5-methylthiophen-3-yl)-5-(pivaloyloxy)-5,6-dihydropyridine-l(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-Methyllhiophen-3-vl)-L2,3,6-tetrahydropvridin-3-ol 

The crude product of (R)-4-(5-methylthiophen-3-yl)-l,2,3,6-tetrahydropyridin-3-yl 

pivalate (185 mg) synthesized in Reference Synthesis Example 199 was used to obtain 

5 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-Butvl 

5-( 1,3-dioxoisoindolin-2-yl)-4-(4-fluoroi3hen yl)-5,6-dihvdropyridine-1 (2H)-carboxvlate 

10 

To a tetrahydrofuran solution (10 mL) of tert-butyl 

4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridine-l(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, 

15 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 

20 tert-Butyl 5-amino-4-(4-fluorophenyl)-5.6-dihydropyridine-l(2H)-carboxylate 

To an ethanol solution (5.0 mL) of tert-butyl 

5-(l,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6- dihydropyridine-l(2H)-carboxylate 

(500 mg, 2.36 mmol) synthesized in Reference Synthesis Example 201, hydrazine 

25 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 filtrate was concentrated under reduced pressure. Chloroform was 

added to the obtained residue and the resultant mixture was filtered again, followed by 

concentrating the resultant filtrate 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] Reference Synthesis Example 203 

tert-Butyl 

5 4-(4~fluoronhen vl)-5-(metlivlsuUbnaniido)-5,6-d i h yd ropy ri dine-1 (2H )-carbox ylate 

To a tetrahydrofuran solution (2.0 mL) of tert-butyl 

5-amino-4-(4-fluorophenyl)-5,6-dihydropyridine-l(2H)-carboxylate (100 mg, 0.342 

mmol) synthesized in Reference Synthesis Example 202, triethylamine (52.0 pL, 0.374 

10 mmol), and N,N-dimethyl-4-aminopyridine (2.00 mg, 0.0170 mmol) were added, and 

then methanesulfonyl chloride (29.0 pL, 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. 

15 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-Fkioroplienyr) -1.2,3,6-tetra h yd ro pyrid in-3 -y 11 methanesu 1 fonamide 

20 tert-Butyl 

4-(4-fluorophenyl)-5-(methylsulfonamido)-5,6-dihydropyridine-l(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. 

25 [0428] Reference Synthesis Example 205 

2-[4-(4-Fluorophenyl)-l,2,3,6-tetrahydropyridin-3-yl|isoindoline-l,3-dione 

tert-Butyl 

5-(l,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6-dihydropyridine-l(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 

5 4-f4-FluorophenvP-1,2,3,6-tetrahydropyr i di n-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 

10 Synthesis Example 202. 

[0430] Reference Synthesis Example 207 

tert-Butyl 5-aeetamido-4-(4-fluorophenvl)-5,6-dihvdropyridine-1 (2H)-carboxvhite 

To a tetrahydrofuran solution (2.0 ml) of tert-butyl 

15 5-amino-4-(4-fluorophenyI)-5,6-dihydropyridine~l(2H)-carboxylate (100 mg, 0.342 

mmol) synthesized in Reference Synthesis Example 202, triethylamine (52.0 j_iL, 0.374 

mmol) and 4-dimethylaminopyridine (2.08 mg, 0.0170 mmol) were added and then acetic 

anhydride (26.0 |uL, 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 

20 reaction solution was purified by silica gel column chromatography to obtain the title 

compound (119 mg, yield 87%). 

[0431 ] Reference Synthesis Example 208 

N-[4-(4-Fluorop_henyl)-l ,2,3,6-tetrahydropyridii>3-vl]acetaiTiide 

25 tert-Butyl 5-acetamido-4-(4-fluorophenyl)-5,6-dihydropyridine-l(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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(S)-5-(1.3-dioxoisoindolin-2-vl)-4-(4-tluorophcnvl)-5,6-dihvdronvridine-K2H)-carboxvl 

ate 

5 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 

10 (S)-2-f4-(4-Fluorophenyl)-l •2,3,6-tetrahvdropyridin-3-vl]isoindoline-l,3-dione 

tert-Butyl 

(S)-5-(l,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6-dihydropyridine-l(2H)-carboxyl 

ate (0.250 g, 0.592 mmol) synthesized in Reference Synthesis Example 209 was used to 

15 obtain a crude product of the title compound by synthesis in a similar manner to 

Reference Synthesis Example 132. 

[0434] Reference Synthesis Example 211 

(SV4-(4-Fluorophenyl)-l ,2,3,6-tetrahydropvridin-3-amine 

20 To an ethanol solution (1.0 mL) of 

(S)-2-[4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-yl]isoindoline-l,3-dione (170 mg, 

0.402 mmol) synthesized in Reference Synthesis Example 210, hydrazine monohydrate 

(150 mg, 3.00 mmol) was added and the resultant mixture was stirred under reflux by 

heating for 2 hours. After completion of the reaction, the reaction solution was fdtered 

25 and the filtrate was concentrated under reduced pressure. Ethyl acetate was added to the 

obtained residue and the resultant mixture was fdtered again, followed by concentrating 

the resultant fdtrate under reduced pressure to obtain the title compound (46.0 mg, yield 

59%). 

[0435] Reference Synthesis Example 212 
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tert-Butvl 

(RV5-n.3-(:1ioxoisoint.1olin-2-viy4-(4-tluorophenvl)-5.6-dihydropvridine-l (2H)-carboxyi 

ate 

5 tert-Butyl (S)-4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridine-l(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 

10 fR')-2-[4-(4-Fluorophcnyl)-1,2,3.6-tetrahvdropyridin-3-y]"lisomdoline-l,3-dione 

Tert-butyl 

(R)-5-(l,3-dioxoisoindolin-2-yl)-4-(4-fluorophenyl)-5,6-dihydropyridine-l(2H)-carboxyl 

ate (100 mg, 0.237 mmol) synthesized in Reference Synthesis Example 212 was used to 

15 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-Fluorophenvl)-L2,3.6-tetrahydropvridin-3-amine 

20 (R)-2-[4-(4-Fluorophenyl)-l,2,3,6-tetrahydropyridin-3-yl]isoindoline-l,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. 

[043 8] Reference Synthesis Example 215 

25 (R)-1 -{4-Fiuorophenvl)-5-fhydroxvmethyl)pviTolidin-2-one 

To (S)-5-(hydroxymethyl)dihydrofuran-2(3H)-one (500 mg, 4.31 mmol), 

4-fluoro aniline (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 



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). 

5 [0439] Reference Synthesis Example 216 

(R)-5-(Aminomethyl)-l-(4-fluorophenvDpvrrolidin-2-one 

To a dichloromethane (10 mL) - acetonitrile (2.0 mL) solution of 

(R)-l-(4-fluorophenyl)-5-(hydroxymethyl)pyrrolidin-2-one (500 mg, 2.39 mmol) 

10 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 

15 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 

20 chlorofomi 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)-[ l-(4-Fluorophcnv0pyrrolidin-2-yIlmethamimine 

To a tetrahydrofuran solution (1.0 mL) of 

(R)-5-(aminomethyl)-l-(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 



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 

5 by concentrating the reaction solution under reduced pressure to obtain a crude product of 

the title compound. 

[ 0441] Reference Synthesis Example 218 

(SV l-(4-Phioroi3iicnv0~5-(hydroxymethy0i)vnolidin-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-(Aminomethvl)-l-(4-fluorophenvl'h)vrrolidin-2-one 

(S)-l-(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 

CSVr I -(4-Fluorophenyl )nyrrolidin-2-yl Imclhanamine 

(S)-5-(Aminomethyl)-l-(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 

25 the title compound by synthesis in a similar manner to Reference Synthesis Example 217. 

[0444] Reference Synthesis Example 221 

3-( 1,3-Dioxoisoi ndol in-2-vl)cyclopenta-1 -en-1 -yl tri fluoromethanesul fonate 

To a dichloromethane solution (30 mL) of 

10 

15 

20 
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2-(3-oxocyclopentyl)isoindoline-l,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 

5 and the obtained residue was purified by silica gel column chromatography (hexane/ethyl 

acetate = 2/1) to obtain the title compound (780 mg, yield 46%). 

[0445] Reference Synthesis Example 222 

2-[3-(4-Fluorophenvl)cyclopent-2-en-l-yl]isoindoline-1.3-dione 

To a dimethoxyethane (2.0 mL) - water (1.0 mL) solution of 

3-(l,3-dioxoisoindolin-2-yl)cyclopenta-l-en-l-yl trifluoromethanesulfonate (100 mg, 

2.77 mmol) obtained in Reference Synthesis Example 221, 4-fluorophenyl 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 obtained residue was purified by silica gel 

column chromatography (hexane/ethyl acetate = 3/1) to obtain the title compound (64.0 

mg, yield 75%). 

[0446] Reference Synthesis Example 223 

3-(4-Fluorophcnyl)cyclopent-2-enaminc 

To an ethanol solution (0.50 mL) of 

2-[3-(4-fluorophenyl)cyclopent-2-en-l-yl]isoindoline-l,3-dione (10.0 mg, 0.0325 mmol) 

synthesized in Reference Synthesis Example 222, hydrazine monohydrate (3.16 pL, 

25 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 chlorofonn to obtain a crude 

product of the title compound. 

10 

15 

20 
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[0447] Reference Synthesis Example 224 

5-(4-Kiuoropheiwl)bicvclor3.1.01hexan-2-aminc 

To a dichloromethane solution (0.28 mL) of 3-(4-fluorophenyl)cyclopent-2-enamine 

5 (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 

pL, 1.58 mmol) was added at 0°C with stirring 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 

10 resultant mixture with chlorofonn was performed. The organic layer was concentrated 

under reduced pressure to obtain a crude product of the title compound. 

[0448] Reference Synthesis Example 225 

2-Benzvl-5-(4-fluorophenvDoclahydror>yi-rolo[3,4-c1pynole 

15 2-Benzyloctahydropynolo[3,4-c]pyrrole (50.0 mg, 0.247 mmol), 

1-bromo-4-fluorobenzene (33.0 pL, 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 

20 2-(4-Fhioroi3henv0oetahvdropyrrolo[3,4-c1pvrrole 

To an ethanol solution (3.0 mL) of 

2-benzyl-5-(4-fluorophenyl)octahydropynolo[3,4-c]pynole (52.0 mg, 0.175 mmol) 

synthesized in Reference Synthesis Example 225, palladium hydroxide-activated carbon 

25 catalyst (catalytic amount) was added and the resultant mixture was stined under 

hydrogen atmosphere at room temperature for 2 days. After completion of the reaction, 

the reaction solution was fdtered with Celite and the fdtrate was concentrated under 

reduced pressure to obtain a crude product of the title compound (25.0 mg). 

[0450] Reference Synthesis Example 227 
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rac-(3S,5S)-5-(4-FluorophcnylHetrahvdiofuran-3-vl acetate 

Reference Synthesis Example 228 

rac-(3R,5S')-5-(4-Fluorophenvl)tetrahvdrofuran-3-yl acetate 

5 lodobenzene diacetate (4.18 g, 13.0 mmol), acetic acid (2.0 mL), and 

trifluoromethanesulfonic acid (44.2 (.iL, 0.500 mmol) were added to 

1-(4-fluorophenyl)but-3-en-l-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, 

10 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 

15 mg, yield 22%). 

[0451 ] Reference Synthesis Example 229 

2-[rac-("3R.5SV5-(4-Fluorophenvl)tetrahydrofuran-3-yl|isoindoline-L3-dione 

To a 1,4-dioxane solution (2.0 mL) of 

20 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 

25 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 

rae-(3R,5S)-5-(4-Fluorophenyl)tctrahydrofuran-3-amine 
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2-[rac-(3R,5S)-5-(4-Fluorophenyl)tetrahydrofuran-3-yl]isoindoline-l,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 

5 Synthesis Example 202. 

[0453] Reference Synthesis Example 231 

2-|rac-(3S, 5S)-5-(4-FhioTODhenyl)tetrahvdmf\.iran-3-vl]isoindoline-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,5S)-5-(4-FluoroDhcnyl)tetrahvdrofuran-3-amine 

2-[rac-(3S, 5S)-5-(4-Fluorophenyl)tetrahydrofuran-3-yl]isoindoline-l,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-frac-(2S,4S)-2-(4-Fhiorophenyntetraliydro-2H-pyran-4-yllisoindoline-L3-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 

25 Reference Synthesis Example 201. 

[0456] Reference Synthesis Example 234 

rac-(2S,4S)-2-(4-Fhioroplicnvl)lctrahydro-2H-nyran-4-amine 

2-[rac-(2S,4S)-2-(4-Fluorophenyl)tetrahydro-2H-pyran-4-yl]isoindoline-l,3-dione 

10 
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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 

5 N-l rac-(2S,4R)-2-(4-F]uorophenvl)tetrahvdro-2H-pyran-4-vl1acetamide 

To an acetonitrile solution (4.0 mL) of 4-fluorobenzaldehyde (421 |iL, 4.00 mmol) 

and 3-buten-l-ol (679 (.LL, 8.00 mmol), sulfuric acid (427 f_iL) was added and the resultant 

mixture was stirred at room temperature for 2 hours. After completion of the reaction, 

10 ethyl acetate and 1 M sodium hydroxide aqueous solution were 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. The obtained residue was purified by silica gel column 

chromatography (ethyl acetate) to obtain the title compound (382 mg, yield 40%). 

15 [0458] Reference Synthesis Example 236 

tert-Butvl [rac-(2S,4R)-2-(4-Huoroplicnvl)tetrahvdro-2H-pvran-4-vl1carbamate 

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 

20 mmol) synthesized in Reference Synthesis Example 235, di-tert-butyl dicarbonate (703 

mg, 3.22 mmol) and 4-dimethylaminopyridine (7.80 mg, 80.0 j-unol) 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, methanol (5.0 

mL) and hydrazine monohydrate (403 mg, 8.05 mmol) were added and the resultant 

25 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 aqueous solution was added to the resultant 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 
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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 

nic-(2S,4R)-2-(4-Fhiorophcnyl)tctrahvdro-2H-pvnm-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. 

10 [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)-l-(3-chloroprop-l-en-l-yl)-4-fluorobenzene (2.40 g, 14.0 mmol), rhodium (II) 

15 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 

20 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 

25 fdtered. 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-azabicvclo[3.1 .Olhexane 
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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, 

5 6.80 mmol) was added at 0°C and the resultant mixture was stirred under reflux by 

heating 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 acetate = 15/1 —> 

10 10/1) to obtain the title compound (593 mg, yield 66%). 

[0462] Reference Synthesis Example 240 

6-(4-Fluorophenyl)-3-a/abievclo[3.1 .Olhexane 

3-Benzyl-6-(4-fluorophenyl)-3-azabicyclo[3.1.0]hexane (593 mg, 2.26 mmol) 

15 synthesized in Reference Synthesis Example 239 was used 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-{[traiis-l-Benzyl-4-(4-fluorophenvl)pyrrolidin-3-vl [methyl I isoindoline-L3-dionc 

[trans-l-Benzyl-4-(4-fluorophenyl)pyrrolidin-3-yl]methanol 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 

25 tert-Butvl 

trans-3-[(l ,3-dioxoisoindolin-2-yl)methvll-4-(4-fluorophenyl)pvrrolidine-l -carboxylate 

To an ethanol solution (50 mL) of 

2-{[trans-1 -benzyl-4-(4-fluorophenyl)pyrrolidin-3-yl]methyl} 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 fdtered with Celite and the fdtrate was 

5 concentrated under reduced pressure. The obtained residue was purified by silica gel 

column chromatography (hexane/ethyl acetate = 4/1) and recrystallized using isopropyl 

ether to obtain the title compound (1.31 g, yield 43%). 

[0465] Reference Synthesis Example 243 

tert-Butvl trans-3-(aminomethyl)-4-(4-f)uoroplienyl)pyrrolidine-l-carboxylate 

tert-Butyl 

trans-3-[(l,3-dioxoisoindolin-2-yl)methyl]-4-(4-fluorophenyl)pyrrolidine-l -carboxylate 

(849 mg, 2.00 mmol) synthesized in Reference Synthesis Example 242 was used to 

obtain the title compound (648 mg, quantitative) by synthesis in a similar manner to 

Reference Synthesis Example 223. 

[0466] Reference Synthesis Example 244 

2-Bromo-4-nitro-lH-pyrrole 

To a tetrahydrofuran solution (10 mL) of 3-nitro-lH-pyrrole (520 mg, 4.64 mmol), 

20 l,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 resultant residue, followed by extraction from the resultant mixture with 

ethyl acetate. The organic layer was concentrated under reduced pressure to obtain the 

25 title compound as a crude product. 

[0467] Reference Synthesis Example 245 

2-(4-Fhiorophenyl)-4-nitro-lH-pvrrole 

10 

15 

2-Bromo-4-nitro-lH-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, yield 40%) by synthesis in a similar manner to 

Reference Synthesis Example 139. 

[0468] Reference Synthesis Example 246 

5 2-('4-FhiorophenvD-l-methvl-4-nitro-lH-pvrrole 

To an N,N-dimethylformamide solution (0.50 mL) of 

2-(4-fluorophenyl)-4-nitro-lH-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 

10 the resultant mixture was stirred for 1 hour. Thereafter, methyl iodide (18.8 |xL, 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 completion 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 

15 title compound as a crude product. 

[0469] Reference Synthesis Example 247 

5-(4-Fluorophcny[)-l-methvlpvrrolidi n-3-amine 

To 2-(4-fluorophenyl)-l-methyl-4-nitro-lH-pyrrole (200 mg, 1.03 mmol) 

20 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 fdtered with Celite and the fdtrate was concentrated under reduced 

pressure. The obtained residue was purified by silica gel (amino-based) column 

25 chromatography (chloroform/methanol = 1/0 —» 1/1) to obtain the title compound (15.0 

mg, yield 7%). 

[0470] Reference Synthesis Example 248 

1 -(4-Fhiorophenvl)-3-nitro-l 1 l-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 (.iL, 3.57 mmol) was added and the resultant 

mixture was stirred at room temperature for 1 day. After completion of the reaction, the 

5 reaction solution was fdtered with Celite and the fdtrate was concentrated under reduced 

pressure. The obtained residue was purified by silica gel column chromatography 

(hexane/ethyl acetate = 1/1) to obtain the title compound (131 mg, yield 36%). 

[0471] Reference Synthesis Example 249 

1 -(4-Fluorophenyl )~1 H-nvrrol-3-amine 

To an ethanol solution (2.6 mL) of l-(4-fluorophenyl)-3-nitro-lH-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 

15 reaction solution was filtered with Celite and the filtrate was concentrated under reduced 

pressure to obtain the title compound as a crude product. 

[0472] Reference Synthesis Example 250 

2-[cis-3-(4-Fluorophenvl)cvclobutynisoindoline-L3-dione 

20 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)cvclobutanamine 

2-[cis-3-(4-Fluorophenyl)cyclobutyl]isoindoline-l,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 Reference Synthesis Example 

223. 
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[0474] Reference Synthesis Example 252 

2-rirans-3-(4-F]iioroDhe»vl)cyclQbntv11isoindoline-L3-citnne 

cis-3-(4-Fluorophenyl)cyclobutanol (166 mg, 1,00 mmol) was used to obtain the title 

5 compound (140 mg, yield 48%) by synthesis in a similar manner to Reference Synthesis Example 

201. 

[0475] Reference Synthesis Example 253 

lraiis-3-(4-Fluorophenvl)evciohulanamme 

10 2-[trans-3-(4-Fluorophenyl)cyclobutyl]isoindoline-l,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-l-('4-fluoroi)henvn-3-hvdroxycvclobulane-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 

20 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 

25 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 

5 66%). 

[0477] Reference Synthesis Example 255 

Methyl trans-3-( 1,3-dioxoisoindolin-2-yl)-l-f4-fluorophenyl)cyclobutaiie-carboxylate 

Methyl cis-l-(4-fluorophenyl)-3-hydroxycyclobutane-carboxylate (1.83 g, 8.16 

10 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-yP)-1 -(4-fluoroph_envl)cyclobutane carboxylic acid 

To a tetrahydrofuran solution (5.0 mL) of methyl 

trans-3-(l,3-dioxoisoindolin-2-yl)-l-(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 

20 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 

25 over anhydrous sodium sulfate and concentrated under reduced pressure to obtain the title 

compound as a crude product. 

[0479] Reference Synthesis Example 257 

tnms-3-( L3-Dioxoisoindoiin-2-vl)-l-(4-fluorophenvl)cvclobutanecarboxairiide 
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To a dichloromethane solution (5.0 mL) of the crude product of 

trans-3-(l,3-dioxoisoindolin-2-yl)-l-(4-fluorophenyl)cyclobutane carboxylic acid 

synthesized in Reference Synthesis Example 256, oxalyl chloride (171 (J.L, 2.00 mmol) 

and a catalytic amount of N,N-dimethylformamide were added and the resultant mixture 

5 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 completion of the reaction, 1 M hydrochloric acid was added to 

the reaction solution and extraction from the resultant mixture with chlorofonn was 

performed. The organic layer was dried over anhydrous sodium sulfate and 

10 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, yield 69%). 

[0480] Reference Synthesis Example 258 

trans-3-(L3-Dioxoisoindolin-2-vl)-l-(4-fluorophenyl)cyclobutanecarbonitrile 

To trans-3-(l,3-dioxoisoindolin-2-yl)-l-(4-fluorophenyl)cyclobutanecarboxamide 

(102 mg, 0.300 mmol) synthesized in Reference Synthesis Example 257, thionyl chloride 

(2.0 mL) was added and the resultant mixture was stined under reflux by heating for 2 

hours. After completion of the reaction, toluene was added to the reaction solution and 

20 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-fluorophenvl)cvclobutanccarbonitrile 

trans-3-(l,3-Dioxoisoindolin-2-yl)-l-(4-fluorophenyl)cyclobutanecarbonitrile (86.0 

mg, 0.268 mol) synthesized in Reference Synthesis Example 258 was used to obtain the 

title 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- IIuorophenylV1.4-diazepane-1 -carboxylate 

Reference Synthesis Example 261 

tert-Butvl 6,6-difluoro-4-phenyl-1,4-diazepanc-1 -carboxylate 

To a toluene solution (2.0 mL) of l-fluoro-4-iodobenzene (62.6 mg, 0.282 mmol), 

tert-butyl 6,6-difluoro-l,4-diazepane-1-carboxylate (100 mg, 0.423 mmol), cesium 

carbonate (184 mg, 0.564 mmol), 2,2'-bis(diphenylphosphino)-l,r-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-l-(4-fluorophenyD-L4-diazepane trifluoroacetate 

tert-Butyl 6,6-difluoro-4-(4-fluorophenyl)-l,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 

6,6-Difhioro-1 -phenyl-1,4-diazepanc trifluoroacetate 

tert-Butyl 6,6-difluoro-4-phenyl-l,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] Reference Synthesis Example 264 
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tert-Butvl 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), l-fluoro-4-iodobenzene (446 mg, 2.01 mmol), 

5 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 

purified by silica gel column chromatography (hexane/ethyl acetate =1/0 —4/1) to 

obtain the title compound (116 mg, yield 94%). 

10 [0486] Reference Synthesis Example 265 

4-(4-Fluoropheny0-4,7-diazaspiro[2.5]oclnne 

tert-Butyl 4-(4-fluorophenyl)-4,7-diazaspiro[2.5]octane-7-carboxylate (20.0 mg, 

65.3 |-imol) synthesized in Reference Synthesis Example 264 was used to obtain a crude 

15 product (13.3 mg) of the title compound by synthesis in a similar manner to Reference 

Synthesis Example 132. 

[0487] Reference Synthesis Example 266 

6-Methoxy-1 ',2',3',6'-tetrahvdro-2,4'-bipyridine hydrochloride 

20 tert-Butyl 6-methoxy-5',6'-dihydro-[2,4'-bipyridine]-r(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 

25 5-C'hloro-6-methoxv-r,2',3',6'-tetrahyclro-2,4'-bipvndine hydrochloride 

tert-Butyl 5-chloro-6-methoxy-5',6'-dihydro-[2,4'-bipyridine]-r(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 title compound by synthesis in a similar manner 
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to Reference Synthesis Example 26. 

[0489] Reference Synthesis Example 268 

4-("3-Fluoro-4-methvlphenyl)-l,2,3,6-tctrahydropvridine hydrochloride 

tert-Butyl 4-(3-fluoro-4-methylphenyl)-5,6-dihydropyridine-l(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-Ch[oro-4-lluorophenvl)-l,2,3,6-tetrahydropyridine hydrochloride 

tert-Butyl 4-(3-chloro-4-fluorophenyl)-5,6 -dihydropyridine-l(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-(4-Mctliylthiophen-2-vl)-l,2,3,6-tetrahydropyridine 

To a crude product synthesized by using tert-butyl 

4-(4-methylthiophen-2-yl)-5,6-dihydropyridine-l(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- j [(tert-biilyldimethylsilyOoxy J meth yl }-4-fluurophenvl)-5,6-dihydropvridine- U2H)-

carbox ylate 
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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 

5 139. 

[0493] Reference Synthesis Example 272 

[5-Fluoro-2-l 1,2,3.6-tctrahvdropyridin-4-yl)phenvi I methanol 

To a crude product obtained by synthesis in a similar manner to Reference Synthesis 

10 Example 132 using tert-butyl 

4-(2-{[(tert-butyldimethylsilyl)oxy]methyl}-4-fluorophenyl)-5,6-dihydropyridine-l(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 

15 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 

20 3-Mctliyl 1-tert-butyl 

3-mctliyl-4-|[(trilluoromethvl)sulfonvl]oxv!-2.3-dih\dropyridine-l ,3(6H)-dicarboxylate 

To a tetrahydrofuran solution of lithium diisopropylamide (6.47 mL, 7.19 mmol), 

3-methyl 1-tert-butyl 3-methyl- 4-oxopiperidine-l,3-dicarboxylate (1.63 g, 5.99 mmol) 

25 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 

5 title compound (714 mg, yield 30%). 

[0495] Reference Synthesis Example 274 

3-Methyl 1-tert-butyl 

4-(4-fluorophenvl)-3-methyl-2,3-dihydropvridine-1.3(6H)-di carboxylate 

10 To a dimethoxyethane solution (6.0 mL) of 3-methyl 1-tert-butyl 

3-methyl-4-{[(trifluoromethyl)sulfonyl]oxy}-2,3-dihydropyridine-l,3(6H)-dicarboxylate 

(300 mg, 0.743 mmol) synthesized in Reference 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 

15 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 

20 chromatography (hexane/ethyl acetate = 5/1) to obtain the title compound (207 mg, yield 

80%). 

[0496] Reference Synthesis Example 275 

l-(tert-BiitoxvcarbonvO-4-(4-HuorophenyO-3-mcthy[-l ,2,3,6-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-l,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 reaction, saturated ammonium chloride aqueous solution 

was added to the reaction solution and extraction from the resultant mixture with ethyl 

acetate was performed three times. The organic layer was dried over anhydrous 

magnesium sulfate and concentrated under reduced pressure to obtain the title compound 

5 (130 mg, yield 66%). 

[0497] Reference Synthesis Example 276 

tert-Butyl 

4-(4-fluoronhenvl)-5-[(methoxvcarbonvl)aminol-5-inethvl-5.6-dihvdropyridinc-l (2H)-ca 

rboxylate 

To a toluene solution (15 mL) of 

1 -(tert-butoxycarbonyl)-4-(4-fluorophenyl)-3-methyl-l ,2,3,6 

-tetrahydropyridine-3-carboxylic acid (130 mg, 0.387 mmol) obtained in Reference 

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 

Methyl [4-(4-fluorophenvl)-3-methvl-l,2.3.6-tctrahvdroi:)vridin-3-vl"lcnrbamatc 

A residue obtained by synthesis in a similar manner to in Reference Synthesis 

25 Example 132 using tert-butyl 

4-(4-fluorophenyl)-5-[(methoxycarbonyl)amino]-5-methyl-5,6-dihydropyridine-l(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. 

10 

15 

20 



190 

[0499] Reference Synthesis Example 278 

4-(4-Fluorophenvl)-3-mcthvl-l,2,3,6-tetrahvdropvridin-3-aminc 

To the crude product of methyl 

[4-(4-fluorophenyl)-3-methyl-1,2,3,6-tetrahydropyridin-3-yl]carbamate (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 

dichloromethane 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] Reference Synthesis Example 279 

tert-Butyl 4-{4-fluorophenvl)-4-hvdroxv-2-inethvlpiperidine-l-carboxylate 

To a tetrahydrofuran solution (10 mL) of l-bromo-4-fluorobenzene (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-oxopiperidine-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 acetate 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-l,2,3,6-tetrahydropyridine trifluoroacetate and 

4-(4~fluorophenyI)-6-methyl-l,2,3>6-tetrahydropyridine trifluoroacetate as the title 

compounds by synthesis in a similar manner to Reference Synthesis Example 359. 

5 [0502] Reference Synthesis Example 281 

tert-Butvl 4-fluoro-4-f4-fluorophenYl1-2~methylpiperidinc-l -carboxylate 

To a dichloromethane solution (2.0 mL) of tert-butyl 

4(4-fluorophenyl)-4-hydroxy-2-mcthylpiperidine-l-carboxylate (60,0 mg, 0.194 mmol) 

] 0 synthesized in Reference Synthesis Example 279, bis(2-methoxyethyl))amino-suifur 

Irifluoride (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 

15 over anhydrous sodium sulfate and concentrated under reduced pressure to obtain a crude 

product (54.4 mg) of the title compound. 

[0503j Reference Synthesis Example 282 

4-Fhioi,o-4-(4-fhit.irophenviy2-mclhylniperidine 

20 tert-Butyl 4-fluoro-4-(4-fluorophenyl)~2-methylpiperidine-l -carboxylate (54.4 mg, 

0.175 mmol) synthesized in Reference Synthesis Example 281 was used to obtain the title 

compound as a crude product by synthesis in a similar manner to Reference Synthesis 

Example 143. 

[0504] Reference Synthesis Example 283 

25 k-rt-lhitvl 4-(4-lluorophenvh-4-hyclroxv-3-nK'lhvliuix-i idino-l carhowhue 

tert-Butyl 3-methyl-4-oxopiperidinc-1 -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. 



192 

[0505] Reference Synthesis Example 284 

4-(4-Fluoronhcnyl)-3-melhvl-l .2,3,6-tctrahydropvridine hydrochloride 

4-(4-Fluorophenyl')-5-methyl-1,2,3,6-tetrahydropyndinc hydrochloride 

A 4 M hydrogen chloride/1,4-dioxane (2.0 mL) solution of tert-butyl 

4-(4-fluorophenyl)-4-hydroxy-3-methylpiperidine-l-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-methyl-l,2,3,6-tetrahydropyridine 

hydrochloride and 4-(4-fluorophenyl)-5-methyl-l,2,3,6-tetrahydropyridine hydrochloride 

as the title compounds. 

[0506] Reference Synthesis Example 285 

4-f4-Fluorophenyl)-3-methylpiperidin-4-ol 

tert-Butyl 4-(4-fluorophenyl)-4-hydroxy-3-methylpiperidine-l -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 

l-(5 -Methylthiophcn-3-yDpipera/.inc 

A toluene solution (3.0 mL) of tert-butyl piperazine-1 -carboxylate (559 mg, 3.00 

mmol), 4-bromo-2-methyltluophene (354 mg, 2.00 mmol), 2,2 bis (diphenylphosphino) 

-1,1 '-binaphthyl (37.4 mg, 0.0600 mmol), tris(dibcnzylidcneacetonc) 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 reacLion, the reaction 



193 

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 

temperature for 5 minutes. After 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 from the resultant mixture with 

chloroform. The organic layer was dried over anhydrous magnesium sulfate 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-niethoxypyridine (134 mg, 0.600 mmol) was used to obtain the 

title compound (113 mg, yield 83%) by synthesis in a similar manner to Reference 

Synthesis Example 286, 

[0509] Reference Synthesis Example 288 

1 -('5-Fluoro-6-methvlpvridin-2-vl')pinerazine 

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 lH-imidazole-l-carbonylcarbamimidothioate 

To S-methylisothiourea sulfate (8.35 g, 30.0 mmol), 1 M sodium hydroxide aqueous 

solution (60 mL) was added and then l,l'-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 to obtain the title 

compound (7.89 g, yield 72%). 
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[051 i | Reference Synthesis Example 290 

Methyl 

N„-[( [15-0 rill [)oromcthyl)tliinphen-2-vl|metlivl]aniino)L"iiboiivri-eaibumimidolhintitL' 

5 A tetrahydrofuran solution (30 mL) of methyl 

1 M-imidazole-l-carbonylcarbamimidothioate (5.70 g, 31.0 mmol) synthesized in 

Reference Synthesis Example 289 was refluxcd. A tetrahydrofuran 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 

10 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) to obtain the title compound (3.28 g, yield 71%). 

[0512] Reference Synthesis Example 291 

4-f Methyl 111 io)-l -il5-ftrifluoromcthyhthionlien-2-yllmcdvyH-L3,5-triazin-2( 11 P-onc 

To methyl 

N-[({[5-(trifluoromethyl)thiophen-2-yI]methyl}amino)cai-bonylJ-carbamimidothioate 

(2.68 g, 9.03 mmol) synthesized in Reference Synthesis Example 290, triethyl 

orthoformate (10 mL) was added and the resultant mixture was stirred at 150°G for 1 

20 hour. After completion 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 

25 6-Mcthyl-4-(methvltliio')-l-[|5-ftrifluorqmethvhthiHDhfn-2-yllmcthyn-1.3.5-U,iayjn-2f 1 

H)-one 

To methyl 

N-[({[5-(trifluoromcthy])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 purified by silica gel column chromatography (hexane/ethyl acetate = 

5 3/2) to obtain the title compound (45.8 mg, yield 71%). 

[0514J Reference Synthesis Example 293 

(id:llni--Mmethvlthio)-l-il5-Uri ihum>mclliyl)[hioplien-2-vl)imjihvl j-1.3.5-1 riazin-2( I [ IJ 

-one 

10 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-(Methvlthio)-6-propvl-l-U5-ttriflii()romellivi)thioplign-2-vrimethyll-1.3.5-tiia7.in-2f 1H 

1-one 

Triethyl orthobutyrate was used to obtain the title compound (24.8 mg, yield 71%) 

by synthesis in a similar manner to Reference Synthesis Example 292. 

[0516] Reference Synthesis Example 295 

Methyl N-({f(5-bromotbiophen-2-vOmethvl lamino}carbonvO-carbaminiidothioato 

20 

(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 

25 1 -rf5-Bromothiophcn-2-yi1methvl |-4-(methyllhio)-1.3.5-tria?.in-2( 1 HVone 

Methyl N-({[(5-bromothiophen-2-yl)methyI]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, yield 76%) by synthesis in 
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a similar manner to Reference Synthesis Example 292. 

[0518] Reference Synthesis Example 297 

l-f(5-llronu)lhiophcii-j-vl)mcthv I |-6-mcthvl-4-(methylthiol-1 .3.5-triazin-2( 11 l)-onc 

Methyl N-({[(5-bromothiophen-2-yl)methyl]amino}carbonyl)-earbamimidotliioate 

(749 mg, 2.43 mmol) synthesized in Reference Synthesis Example 295 was nsed to 

obtain the title compound (576 mg, yield 71%) by synthesis in a similar manner to 

Reference Synthesis Example 292. 

[0519] Reference Synthesis Example 298 

Methyl N-('{[(5-chlorothiophcn-2-vl)melhvllamino}carbonvlVcarbamimidothLoatc 

(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. 

[05201 Reference Synthesis Example 299 

l-r(5-Ch]orothLophen-2-v0melhvll-4-fmethvlthioH.3.5-triazm-2n l-Q-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, yield 64%) by synthesis in a similar manner to Reference 

Synthesis Example 296. 

[05211 Reference Synthesis Example 300 

l-f(5-Chlorothiophen-2-vl)methyll-6-rnethyl-4-(methvlthio)-l,3,5-lria/.in-2( lfO-one 

Methyl N-({[(5-chlorothiophen-2-y])methylJamino}carbonyl)-carbamimidothioate 

(1.34 g, 5.07 mmol) synthesized in Reference Synthesis Example 298 was used 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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VIV.ll•>! N |( ] b (trilluni<inn-llivl )f'uran-2-vl|iiK'ilis 11amino)carbon> I |-carbamimidothii>;ik-

[5-(Lri,fluoromethyl)jSjran-2-yl]methanamine (628 mg, 3.80 mmol) was used to 

obtain the title compound (870 mg, yield 81%) by synthesis in a similar manner to 

5 Reference Synthesis Example 290. 

[0523] Reference Synthesis Example 302 

6-Methyl-4-(methvlthioVl-< !5-( liiniioromeilivrU'iiran-2-vllmcthvl) -1.3.5-triazin-2(l l-Q-o 

ne 

10 Methyl 

N-[({[5-(trifluoromethyl)furan-2-yl]methyl}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. 

15 [0524] Reference Synthesis Example 303 

4-(Melltvlthio)-l-! 15-1 trilinown)L'lhvl)funin-2-vl|int'llivl! -1.3,5-lna/in-2( 11 l)-one 

Methyl 

N-[({[5-(trifluoromethyl)furan-2-yl]mcthyl}amino)carbonyl]-carbamimidothioale (569 

20 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 

Methyl N-[({[5-(tert-butyl)thiophen-2-yl]iii>Mliyl}amino)carbonyl]-carbamimidothioatc 

[5-(tert-Butyl)thiophen-2-yl]methanamine (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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I • | [S-tkM j-linl v Ijlhinplan-*-> |JMR'||I\IJ-0-nn'ths I I (niellis) 111 it»J I. >.5 Iri.i/in II) MK 

Methyl 

N-[({[5-(tert-butyl)thiophen-2-yl]methy]}amino)carbonyl]-carbamimidothioate (191 mg, 

0.67 mmol) synthesized in Reference Synthesis Example 304 was used to obtain the title 

compound (109 mg, yield 55%) by synthesis in a similar manner to Reference Synthesis 

Example 292. 

[0527] Reference Synthesis Example 306 

I -^l"5-nerl-DutvlMhiophen-2-yllinethvll-4-(metlivlthio)-l .3.5-tria7.in-2n I IVone 

Methyl 

N-[({[5-(tert-butyl)thiophen-2-yl]mediyl}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 synthesis in a similar manner to Reference Synthesis 

Example 296. 

[0528] Reference Synthesis Example 307 

5-|Tl,3-Dioxoisoindolin-2-yl)methvllpviidiii-2-vl trifluoromethanesulfonate 

5-(Hydroxymethyl)pyridin-2-yl trifluoromethanesulfonate (1.68 g, 6.55 mmol) was 

used to 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 

5-(AminomethyPpvridin-2-yl ti illuoroinctlninesulfonate 

5-[(l ,3-Dioxoisoindolin-2-yl)methyl]pyridin-2-yl trifluoromethanesulfonate (3.39 g, 

6.55 mmol) synthesized in Reference Synthesis Example 307 was used to obtain a crude 

product (2.84 g) of the title compound by synthesis in a similar manner to Reference 

Synthesis Example 202. 

[0530] Reference Synthesis Example 309 
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5-(-j3-flTninofinethvlthio)metlivl'1»reido} me I liy I )py ri d i n-2-vl trifluoromelhanesu 1II mule 

5-(Aminomethyl)pyridin-2-yl trifluoromethanesulfonate (1.81 g, 9.83 mmol) 

synthesized in Reference Synthesis Example 308 was used to obtain the title compound 

5 (2.55 g, quantitative) by synthesis in a similar manner to Reference Synthesis Example 

290. 

[0531 ] Reference Synthesis Example 310 

5-1 r6-MethYM-(methyl!hioV-2-oxo-l,3.5-triazin^H2I-0-vl"lmethynpYridin-2-y] 

trifluoromethanesulfonate 

5-({3 - [jmino (methyl thio)methyljurei do } 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. 

15 [0532] Reference Synthesis Example 311 

5-f r4-fMethvUhio)-2-oxo-l,3,5-ti-ia/in-l(21-[)-vl]methyltpyridin-2-vl 

t ri fluoromcthn nesui fonate 

5-({3 | huino(inelliyllhio)mediyl]ureido}methyl)pyridin-2-yl 

20 trifluoromethanesulfonate (1.00 g, 2.69 mmol) synthesized in Reference Synthesis 

Example 309 was used to obtain the title compound (43 I mg, yield 42%) by synthesis in 

a similar manner to Reference Synthesis Example 296. 

[0533] Reference Synthesis Example 312 

Methyl 

25 N-lf [ I-f5-{ti,iihioi,oinethvlMhiophcn-2-vl Icihvl laminotearbonvll-cnrbamimidolhionLc 

l-[5-('frifluoromethyl)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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10534] Reference Synthesis Example 313 

6-Mcthvl-4-('methyIthio>M l-[5-("triflin>roniethvl)thio|->hen-2-vlletl-)vll-1.3.5-triazin-2(l 

H)-one 

Methyl 

5 N-[({ l-|'5-(trifluoromethyl)thiophen-2-yl]ethyl}amino)carbonyl]-carbaniimidothioate 

(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 

10 1 -f4-Methoxybeiizyn-4-(mcj.liyUhi(.))-l,3,5-triazin-2f 11 Q-onc 

A tetrahydrofuran solution (5.0 mL) of methyl 

l.H-imidazole-1-carbonylcarbamimidothioate (921 mg, 5.00 mmol) synthesized in 

Reference Synthesis Example 289 was refluxed and a tetrahydrofuran 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 reaction 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 

l-(4-Methoxybenzyl)-6-methyl-4-(melhylthio)-l ,3,5-triazin-2(lH)-one 

25 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 

15 

20 
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[5-(Perfluoroethyl)lhiophen-2-yl] methanol 

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 

5 Synthesis Example 217. 

[0538] Reference Synthesis Example 317 

2-! | >-( I'erlhuiroeihvT )ihiophcn-2 vl Imelhvl I ismiulnline-1..i-dione 

The crude product of [5-(perfluoroelhyl)thiophen-2-yl |methanol synthesized in 

10 Reference Synthesis Example 316 was 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-(PeriluoroeIhyl)l.hioplwn 2-vllmethanamine 

15 The crude product of 

2-{[5-(perfluoroethy])thiophen-2-yl]methyl}isoindoline-l ,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 Reference Synthesis Example 202. 

[0540] Reference Synthesis Example 319 

20 Methyl 

N-[(.[LMpi--rllupriK'lhyI)lhiophen-.?.-vIJniclhyl jaininn)i/arln>nylj -cadximimiilolhioak' 

The crude product of [5-(perfluoroethyl)thiophen-2-yl]methanamine synthesized in 

Reference Synthesis Example 318 was used to obtain the title compound (5.00 mg, five 

25 step yield 7%) by synthesis in a similar manner to Reference Synthesis Example 290. 

[0541] Reference Synthesis Example 320 

6-Methyl-4-(methylthio)-l-{[5-(pernuoroelhyl)thiophen-2-ylJmethyl}-l .3.5-triazin-2(lH 

)-one 
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Methyl 

N-[({[5-(perfluoroethyl)thiophen-2-yl]methyl}amino)carbonyl]-carbamimidothioate 

(5.00 mg, 0.0144 mmol) synthesized in Reference Synthesis Example 319 was used to 

obtain the title compound (20.0 mg, yield 37%) by synthesis in a similar manner to 

5 Reference Synthesis Example 292. 

[0542] Reference Synthesis Example 321 

Methyl 

N.:i I i(4.xfr./-k'lrahvdfdlK'n/.olidlliiopliunO-vOnidhvl lamino!caihonvl)-caihtiffriBiidolhi 

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 

15 4-CMethvlthioV 1 -|Y4.5.6.7-tetrahvdro-bci)Zo[ hlthiophen-2-vllmethvl |-1.3.5-triazin-2( 1J1) 

-one 

Methyl 

N-({[(4,5,6,7-tetrahydrobenzo[b]thiophen-2-yl)methyl]amino}carbonyl)-carbamimidothi 

20 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-Methyl-4-(methylthio')-l-[(4,5,6,7-tetrahycirobenzo|b|thiophene-2-yl)methyll-l,3.5-tr.ia 

25 zin-2(lH)-one 

Methyl 

N-({[(4,5,6,7-tetrahydrobenzo[b]thiophen-2-yl)methyl|amino}carbonyl)-carbamimidothi 

oate (210 mg, 0.741 mmol) synthesized in Reference Synthesis Example 321 was used to 



203 

obtain the title compound (100 mg, yield 44%) by synthesis in a similar manner to 

Reference Synthesis Example 292. 

[0545] Reference Synthesis Example 324 

iMclhyl N-CI [(adamantan- 1-yDrnethyHamiiiolcarbonylVcarbamimidothioate 

Adamantan-1 -ylmethaneamine (118 fiL, 0.666 mmol) was used to 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 

10 1 -(Adamantan-1 -ylmethyl)-6-methyl-4-(methvlthio)-L3,5-triazin-2(l H)-one 

The crude product of methyl 

N-({ [(adamantan-l-yl)methyl]amino}carbonyl)-carbamimidothioate (250 mg) 

synthesized in Reference Synthesis Example 324 was used to obtain the title compound 

15 (103 mg, two step yield 51 %) by synthesis in a similar manner to Reference Synthesis 

Example 292. 

[0547] Reference Synthesis Example 326 

Methyl N-j | |(4-i:hlumlvn/.i-n-l -yUnielh) IJamiiiOjcarlxniyl)-caibainimidolhioatc 

20 4-Chlorobenzylamine (142 mg, 1.00 mmol) was used to obtain the title compound 

(232 mg, yield 90%) by synthesis in a similar manner to Reference Synthesis Example 

290. 

[0548J Reference Synthesis Example 327 

2-({[3-(4-Chlorobenzyl)ureido](methylthio)methylene}aminoV2-oxoethyl acetate 

To a dichloromethane solution (2.0 mL) of methyl 

N-({[(4-chlorobenzen-l-yl)methyl]amino}carbonyl)-earbamimidothioate (257 mg, 1.00 

mmol) synthesized in Reference Synthesis Example 326, triethylamine (279 (jL, 2.00 

mmol) and 2-chloro-2-oxoethyl acetate (162 |_iL, 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 acetate = 1/1) to obtain the title compound (221 mg, yield 62%). 

[0549] Reference Synthesis Example 328 

I l-(4-(-'hlorobenzvl)-4-( methyl thio )-6-oxo-1.6-dih vdro-1,3.5-tritixin-2-vllmeUiyl acetate 

A phosphorus oxychloride solution (3.0 mL) of 

2-({[3-(4-chlorobenzyi)ureido](rnethylthio)methylene}amino)-2-oxoetbyl 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 

chlorofomi - 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-f (fMethvlthio¥3'n5-(trilluoromclhvnthioDhcn-2-ynmcthyllureido')inethvlcne}amino1 

-2-oxoethvl acetate 

Methyl 

N-[({[5-(trifluoromethyl)thiophen-2-ylJmethyl}amino)carbonylJ-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-("Mcthvlthio)-6-oxo-1-{f5-(trifluoromcthvDthiophen-2-ynmclhyl}-1.6-dihydro-l,3,5-tr 

ia/.in-2-yl |methyl acetate 

2-| {(Methylthio)(3-{[5-(trifluoromethyl)thiophen-2-yl]methyl}ureido)methylene}a 
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mino]-2-oxoethyl acetate (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 

5 6-Methoxy-4-(methvlthioV 1 -115-(trifluoromethvl'Hhiophen-2-yl Imethvl) -1.3.5-

lriazin-2fl Hi-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. 

10 [0553] Reference Synthesis Example 332a 

(K)-1 - (4-Chloro-1.3.5- Lri azin-2-y I )-4-(4-fltiorophenvh L23.6-ictmhvdionyridin-3-oI 

Reference Synthesis Example 332b 

(SI-1 -(4-Chloro- K3.5-tria2in-2-yl1-4-(4-fluorophenvl)-1.23-6-tetrahvdropyridin-3-ol 

15 To a tetrahydrofuran (1.2 mL) - water (2.0 mL) solution of 

(R)-4-(4-fluorophenyl)-l,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 

20 resultant mixture 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 (hexane/ethyl acetate = 7/3 —> 

1/1) to obtain a compound (156 mg, yield 62%>) of Reference Synthesis Example 332a as 

the title compound. 

25 Alternatively, (S)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-ol (188 mg, 0.972 

mmol) synthesized in Reference Synthesis Example 138 was used to obtain a compound 

(189 mg, yield 63%) of 332b as the title compound by synthesis in a similar manner. 

[0554] Reference Synthesis Example 333a 

(R)-4-[4-(4-Fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-1.3.5-tria/.in-2(UD-o 
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nc 

Reference Synthesis Example 333b 

(S)-4-14-("4-Fhiorophenvl)-5-hvdroxv-5,6-dihvdropvridin-l(2HVvll-1.3.5-tria/,in-2('lHVo 

ne 

To an acetic acid (1.6 mL) - water (0.30 mL) solution of 

(R)-l-(4-chloro-l,3,5-triazin-2-yl)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-ol (155 

mg, 0.505 mmol) synthesized in Reference Synthesis Example 332a, sodium acetate (155 

mg, 1.89 mmol) was added and the resultant mixture was stirred at 90°C for 2 hours. 

10 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, 

15 (S)-l-(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 

20 (k)-4-14-(4-l''hiumiihuivl)-5-hv'di,faSv-5.6~dilivilropvridiii-1(21 l)-ylJ-6-niclliyI-1. v5-!n:r/i 

n-2(l H)-one 

To l-(4-methoxybenzyl)-6-methyl-4-(methyllhio)-l,3,5-triazin-2(lH)-one (1.39 g, 

5.0 mmol) synthesized in Reference Synthesis Example 315, trifluoroacetic acid (10 mL) 

25 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-dioxane (10 mL), (R)-4-(4-fluorophenyl)-l ,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 to the concentrated solution, 
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followed by re.flu.xing the resultant mixture for 2 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 

5 purified by silica gel column chromatography (ethyl acetate/methanol = 10/1) to obtain 

the title compound (1.41 g. yield 94%). 

[0556] Reference Synthesis Example 335 

I -(4-( 'lilom-1 ..v5-lriii/in-2-v 1 l-4-i4-lliiuruphcnvI)-1.2.3.(>-lelrahvdmp\ ridin- >-ol 

10 4-(4-Fluorophenyl)-l ,343,6-tetrahydxopyridin-3-Ql (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"Fluorophcnvl)-5-hvdroxv-5.6-dilivdronv; din-1 (21 l)-yll-1.3.5-triazin-2(11 l)-one 

l-(4-Chloro-l,3,5-lriazin-2-yl)-4-(4-fluorophenyl)-L2,3,6-lctrahydropyridin-3-ol 

(235 mg, 0.766 mmol) synthesized in Reference Synthesis Example 335 was used to 

obtain the title compound (127 mg, yield 58%) by synthesis in a similar manner to 

Reference Synthesis Example 342. 

20 [0558] Reference Synthesis Example 337 

(R )-4 ('hlui\i-N-[l-(4-fhinmphenyl )p\ rrolitiin • > - y IJ -1. V5-lria/.in-2-aniine 

To a tetrahydrofuran solution (2.0 mL) - water (0.80 mL) solution of 

2.4-dichloro-l .3.5-triazine (I 66 mg, 1.11 mmol) and sodium carbonate (141 mg. 1.33 

25 mmol), (R)-l -(4-fluorophenyl)pyrrolidin-3-amine hydrochloride (200 mg. 1.1 I mmol) 

synthesized in Reference Synthesis Example 30 was added at 0°C and the resultant 

mixture was stirred for 3 hours. After completion of he 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 
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concentrated under reduced pressure to obtain the title compound as a crude product 

[0559] Reference Synthesis Example 338 

(R)-4-{[ l-(4-Fluoror>henyl )Dvrrolidin-3-vllamino}-1,3,5-triazin-2(l I l)-onc 

5 To (R)-4-chloro-N-[l-(4-fluorophenyl)pyrrolidin-3-yl]-l,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 resultant 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 

10 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-Methvl-4-[4-(p-tolyl)mi-)erazin-l-yl|-L3.5-lriazin-2(lH>one 

l-(p-Tolyl)piperazine (250 mg, 1.42 mmol) was used instead of 

(R)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-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 

20 4-|4-(4-FluoroDhenyl)piDeray.in-1-vll-6-methyl-1.3.5-triazin-2(lH")-one 

l-(4-Fluorophenyl)piperazine (1.25 g, 6.94 mmol) was used instead of 

(R)-4-(4-fluorophenyl)-l ,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. 

25 [0562] Reference Synthesis Example 341 

2-Chloro-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-1 (2H)_-yf]_- 1,3,5-triazine 

To a tetrahydrofuran (10 mL) - water (4.0 mL) solution of 

4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridine hydrochloride (1.43 g, 6.67 mmol) and 



sodium carbonate (1.56 g, 14.7 mol), 2,4-dichloro-l,3,5-triazine (1.00 g, 6.67 mmol) was 

added at 0°C and the resultant mixture was stirred for 1 hour. 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 

5 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, yield 85%). 

[0563] Reference Synthesis Example 342 

10 4-|4 •{4-i'hioiophcnvl)-5.(>-dihvdi,oi)vi itlin-1(211 )-yl 1-1.3.5-iria/.in-2( 11 l)-one 

To an acetic acid (9.0 mL) - water (1.8 mL) solution of 

2-chloro-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-1,3,5-lriazine (900 mg, 3.10 

mmol) synthesized in Reference Synthesis Example 341, sodium acetate (900 mg, 11.0 

15 mmol) was added and the resultant mixture was stirred at 90°C for I hour. After 

completion of the reaction, the reaction solut ion 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 filtration and the solid was dried under 

reduced pressure to obtain the title compound (750 mg, yield 89%). 

20 [0564] Reference Synthesis Example 343 

4-L4-(4-l'luoropheiiyl)-.Vv-dihydi,iM?\rklin-l (-•' 'M U-f>-melhyl-L3.>ln;i/in-.||JJ lj-nne 

4-(4-Fluorophenyl)-l,2,3,6-tetrahydropyridinc hydrochloride (250 mg, 1.42 mmol) 

was used instead of (R)-4-(4-nuorophenyl)-l,2,3,6-tetrahydropyridin-3-ol to obtain the 

25 title compound (85.0 mg, two step yield 60%) by synthesis in a similar manner to 

Reference Synthesis Example 334, 

[0565] Reference Synthesis Example 344 

.M 'hlim)-4-[ I ( l.4..V^-lclr;imclln I-1. l)-'v/>-dihydi*opyridin-1 (.'I I)-yI 

1-1,3,5-triazine 
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4-(4,4,5,5-Tetramethyl-l,3,2-dioxaborolan-2-yl)-l,2,3,6-tclrahydropyridino 

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 manner to Reference Synthesis Example 341. 

5 [0566J Reference Synthesis Example 345 

4-[4-(4,4-5.5-Tetramethvl-1.3.2-dioxaborolan-2-vn-5.6-dihvdropvrklin-l(2H)-vl1-1.3.5-tr 

iazin-2-ol 

2-Chloro-4-[4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-l(2 

10 H)-yl]-l,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-Tetramethvl-E3,2-dioxaborolan-2-yr)-5,6-dihydropvridin-l(2H')-vll-l-n5-(t 

15 rifluoromethyl)thiophen-2-yllmethvl)-1,3.5-lria/.in-2( 1 IT)-one 

4-[4-(4,4,5,5-Tetramethyl-l,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-l(2I-I)-yl]-l, 

3,5-triazin-2-ol (3.32 g, 10.9 mmol) synthesized in Reference Synthesis Example 345 and 

2-(chloromethyl)-5-(trifluoromethy])thiophene were used to obtain the title compound 

20 (2.36 g, yield 46%) by synthesis in a similar manner to Reference Synthesis Example 16. 

[0568] Reference Synthesis Example 347 

l-(4-Chlorobenzyl)-4-[4-(4,4,5,5-tetramethyl-l,3.2-dioxaborolan-2-yl)-5,6-dihydropyridi 

n-1 (21 l)-yl 1-1,3,5-triazin-2(l 1 l)-one 

25 To a chloroform solution (3.0 mL) of 

4-chloro-l -(4-chlorobcnzyl)-l ,3,5-triazin-2(lfl)-one (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-l,3,2-dioxaborolan-2-yl)-l,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. Alter 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 washed with brine, dried over anhydrous sodium sulfate, and concentrated under 

reduced pressure. The obtained residue was purified by silica gel column 

5 chromatography (hexane/ethyl acetate r- 1/0 —> 4/1) to obtain the title compound (86.0 

mg, yield 40%). 

[0569] Reference Synthesis Example 348 

4-(4-Hydroxypi pcridin-1 -vO-6-methyl-1 - ([5-(tri 11 uoromethvl)thiophen-2-yllmcthyll-l,3, 

5-triazin-2( 1 H)-_one 

lb a 1,4-dioxane solution (1.0 mL) of 

6-methyl-4-(methyllhio)-l-{[5-(tri:fluoromethyl)thiophen-2-yl]methyl}-l,3,5-triazin-2(lH 

)-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 

15 rellux 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 

20 l-(6-Mcthyl-4-oxo-5-{[5-(trifluoromethyl)thiophen-2-yl]methyl}-4,5-dihydro-l,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-(trifluoromethyl)thiophen-2-yl]methyl} -1,3, 

25 5-triazin-2(lH)-one (374 mg, 1.00 mmol) synthesized in Reference Synthesis Example 

348 and triethylamine (557 |.iL, 4.00 mmol), methanesulfonyl chloride (155 (.iL, 2.00 

mmol) was added dropwise al 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%). 

[0571] Reference Synthesis Example 350 

tert-Butyl 

5 4-f6-melhv l-4-oxo-5 - {[5-fti iflLioromclhvQthiophen-2- yl] meth yl 1-4.5-dih ydro-1,3.5-triazi 

n-2-yl)piperazine-l -carboxylate 

6-Mcthyl-4-(mcthyl thio)-1 -{[5-(tri fluoromethyl)thiophcn-2-yl]melhyl}-1,3,5-triazin 

-2(1 Il)-one (309 mg, 0.962 mmol) synthesized in Reference Synthesis Example 292 and 

10 tert-butyl 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-Methvl-4-(piperazin-l-ylVl- {[5-(tri(Kiorom ethy Othi ophen-2-yl [methyl )-1.3.5-triazin-2 

15 (lHVone 

tert-Butyl 

4-(6-methyl-4-oxo-5-{[5-(trifluoromethyl)thiophen-2-yl]methyl}-4,5-dihydro-l ,3,5-triazi 

n-2-yl)piperazine-l-carboxylate (429 mg, 0.933 mmol) synthesized in Reference 

20 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 

4-[4-14 TIuiu oplienv I )-5,(i-di!iy<li'opyndin (^11 J-yl f I -(4- niclhu\ybcn/s 1) -1. >.5-liia/in-? 

dHVone 

4-[4-(4-FIuorophenyl)-5,6-dihydropyridin-l(2H)-yl]-l,3,5-triazin-2(lI I)-one (294 

mg, 1.08 mmol) synthesized in Reference Synthesis Example 342 and 

l-(chloromethyl)-4-mcthoxybcnzene (162 p.L, 1.19 mmol) were used to obtain the title 

compound (346 mg, yield 82%) by synthesis in a similar manner to Reference Synthesis 
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Example 16. 

[05741 Refcrcncc Synthesis Example 353 

4-L5-C 'hloro I (4-lliii)i'u[)lik.-i)\ l)o.C> dihydmp\rid in -1(211) v 11-1 [ l>Hrilluoroineth\ I Uliio 

I)hcii-2-v11iiidliy11 -1.3,5- Usa/in-2( 111 H>nv 

4-[4-(4-Fluorophenyl)-5-hydroxy-5,6-dihydropyridin-](2H)-yl]-1-{[5-(trifluorometh 

yl)thiophen-2-yl]methyl}-l,3,5-triazin-2(l H)-one (10.0 mg, 0.0212 mmol) synthesized in 

Synthesis Example 190 was used to obtain the title compound as a crude product by 

synthesis in a similar manner to Reference Synthesis Example 68. 

10 [0575] Reference Synthesis Example 354 

lert-Bulv 1.4-(4-Hiiorophci)yll-5-hv<ln>xv-5.6-dihvdrop\ridinc-1 (.211l-carhoxvlalc 

A mixture containing equal quantity of both enantiomers of tert-butyl 

4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-l (2Il)-carboxylate (700 mg, 

15 1.85 mmol) synthesized in Reference Synthesis Example 131 and Reference Synthesis 

Example 136 was used to obtain the title compound (500 mg, yield 92%) by synthesis in 

a similar manner to Reference Synthesis Example 133. 

[0576] Reference Synthesis Example 355 

icrl-Biitvl 3.3-his(hydrosymcihyl)-4-oxo-pi peridine-1-cviriwxybte 

20 

To tert-buty] 4-oxopiperidine-l-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. 

25 After completion of the reaction, the reaction solution was purified by silica gel column 

chromatography (hexane/ethyl acetate = 1/2) to obtain the title compound (52.0 mg, yield 

4%). 

[0577] Reference Synthesis Example 356 

tert-Butyl 3,3-bis[(methoxymethoxy)iiu'lhyl]-4-oxopiperidine-l-carboxylate 
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To a dichloromethane solution (7.0 mL) of tert-butyl 

3,3-bis(hydroxymethyl)-4-oxopiperidine-l-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 

mixture 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/ethyl acetate = 1/1 ->1/2) to obtain 

the title compound (233 mg, yield 46%). 

[0578] Reference Synthesis Example 357 

tert-Butvl 

5.->his|( melho\vmcthp-\v)mL'thv[|-4-1 Hirilluoronicihyl )sull'oiivl1oNv!-5.fi-dilivdnin\ rid i 

15 n e-1 f 2 H Vcarbo x y 1 ate 

To a tetrahydrofuran solution (6.0 mL) of tert-butyl 

3,3~bis[(methoxymethoxy)methylJ-4-oxopiperidine-l-carboxylate (233 mg, 0.671 mmol) 

synthesized in Reference Synthesis Example 356, sodium bis(trimethylsiiyl)amide (1.0 M 

20 tetrahydrofuran solution) (740 jiL, 0.740 mmol) was added at 0°C and the resultant 

mixture was stirred for 5 minutes. Thereafter, 

1,1,l-trifluoro-N-phenyl-N-[(trifluoromethyl)sulfonyl]methanesulfonamide (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%). 

10579] Reference Synthesis Example 358 

tert-Butyl 
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4-(4-fluorophenyiy5,5-bis|(methoxvmelhoxy)methyll-5,6-dihydropvridine-.1(2I-1)-carbox 

ylalc 

tert-Butyl 

5 5,5-bis[(methoxymethoxy)methyl]-4-{[(lrifluoromethyl)sulfonyl]oxy}-5,6-dihydropyridi 

ne-l(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 

10 4-(4-l''luomphi'nvl )-3,3diis[{mclho\vmt'lho\y)methvI]-1.2.3.6-lelrahvclropvridine 

tri fluoroacetate 

To a dichloromethane solution (0.80 mL) of tert-butyl 

4-(4-fluorophenyi)-5,5-bis[(methoxymethoxy)methy]]-5,6-dihydropyridine-l(2H)-carbox 

15 ylate (40.0 mg, 0.0940 mmol) synthesized in Reference Synthesis Example 358, 

trifluoroacetic acid (40.0 |aL, 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. 

20 [0581] Reference Synthesis Example 360 

tert-Butyl 4-(4-fluorophenyl)-3,3-bis[(methoxymethoxy)methyl]piperidine-l -carboxylate 

tert-Butyl 

4-(4-fluorophenyl)-5,5-bis[(methoxymethoxy)methy]]-5,6-dihydropyridine-l(2H)-carbox 

25 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 Example 361 
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4-(4Tduorophenyl)-3.3-bis|(mcthoxvmeihoxv)melhvl Iniperidinc 

The crude product of Icrl-butyl 

4-(4-fluorophenyl)-3,3-bi.s|(methoxymcthoxy)methyl|pipcridine-l -carboxylate 

5 synthesized in Reference Synthesis Example 360 was used lo obtain the title compound 

(58.8 mg. quantitative) by synthesis in a similar manner lo Reference Synthesis Example 

132. 

[0583] Reference Synthesis Hxample 362 

4-{4-(4-Fluorophcnvl)-3,3-bis[(i)icllio.\vinenioxv)metlivl]piperidin-l-vll-6-methvl-l - {|5 

10 -(tnfluoromgthyj[)thiophen-2-yl]niethyljj: 1.3.5-tria/in-2(l 1 l)-one 

4-(4-Fluorophcnyl)-3,3-bis[(methoxymethoxy)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 

15 Example 348. 

[0584] Reference Synthesis Example 363 

4-11 l-(4-Fluorophenvl)-2.4-dioxa-8-azaspirol 5.5 |undecan-8-vl1-6-methvl-l-l 15-(tri lluoro 

i nethvf)thiophen-2-vl I methyl}-1.3.5-triazin-2( 11 D-onc 

20 'fo a 1,4-dioxane solution (600 pL) of 

4-{4-(4-fluorophenyl)-3,3-bis|(methoxymethoxy)niethyl |piperidin-l-yl}-6-methyl-l-{[5-

(lrifluoromethyl)thiophen-2-yl]methyl}-l,3,5-tria/,in-2(l lI)-one (10.0 mg, 16.6 pmol) 

synthesized in Reference Synthesis Hxample 362, 12 M hydrochloric acid (200p.L) was 

added and the resultanl mixture was stirred al 60°(' for 2 hours. To saturated sodium 

25 carbonate - chloroform 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 sulfate and concentrated under reduced pressure. The obtained 

residue was purified by silica gel column chromatography (hexane/ethyl acetate 1/4 > 

0/1) to obtain the title compound (6.60 mg, yield 76%), 
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10585 j Reference Synthesis Hxample 364 

tert-Butyl (RV4-('4-fluorophenyl)-5-livdm.\v-5.6-dihvdropvridine-l('21-'P-carboxvlalc 

To a 1,4-dioxane (500 p.L) - water (100 pL) solution of tert-butyl 

5 (R)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridme- l(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. 

10 [0586] Reference Synthesis Example 365 

text-Butyl (SV4-(4-FluorophcnyD-5-hvdroxv-5.6-dihvdropvridine-1 (2H1-carboxvlate 

To a 1,4-dioxane (500 pL) - water (100 p.L) solution of tert-butyl 

(S)-4-(4-fluorophenyl)-5-(pivaloyloxy)-5,6-dihydropyridine-l(2H)-carboxylate (50.0 mg, 

15 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 

20 1 -(4-Chloro-1,3.5-triazin-2-yl)-4-(4-chlorophenyl)piperidin-4-ol 

4-(4-Chlorophcnyl)pipcridin-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. 

25 [0588] Reference Synthesis Example 367 

4-[4-(4-Chlorophenvl)-5.6-dihydropyii din-) (21 l)-yl I-1,3.5-triazin-2( I 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 used to obtain the title 
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compound (400 mg) as a crude product by synthesis in a similar manner lo Rcfcrcncc 

Synthesis Example 342. 

[0589] Reference Synthesis Hxample 368 

7-Denzyl-9-(4-lluorophenvl)-3-oxa-7-azabieyclo[3.3.1 lnonan-9-ol 

To 4-fluorobenzene magnesium bromide (2M diethyl ether solution) (5.0 mL, 10.0 

mmol), (1R, 5S)-7-benzyl-3-oxa-7-azabicyclo[3.3.]]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 

10 solution were 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%). 

15 [0590] Reference Synthesis Example 369 

9-f4-Fluorophcnvl)-3-oxa-7-azabicyclo[3.3.1 Jnonan-9-ol 

7-Benzy]-9-(4-fluorophenyl)-3-oxa-7-azabicyc]o[3.3.1]nonan-9-ol (72.5 mg, 0.231 

mmol) synthesized in Reference Synthesis Example 368 was used to obtain the title 

20 compound (35.6 mg, yield 65%) by synthesis in a similar manner to Reference Synthesis 

Example 226. 

[0591] Reference Synthesis Example 370 

l'trans-3-Amino-l-f4-fluorophenvl)cycl obutyl'l methanol 

25 To a tetrahydrofuran solution (5.0 mL) of methyl 

trans-l-(4-lluorophenyl)-3-hydroxycyclobutane-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 



219 
tetrahydrofuran were added to the reaction solution and the resultant mixture was filtered 

with Celite, followed by concentraling the fdtrate under 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 

5 (95,3 mg, yield 98%). 

[0592] Reference Synthesis Example 371 

Methyl 

N-ftrilluoroacctyD-N'-f ?[5-( Ui lluoromethvl )ihionlicii-2-yHinellivllearbamovl)cai'bamimi 

dothioate 

Methyl 

N-[({[5'(trifluoromethyl)thiophen-2-yl]mcthyl}amino)carbonyl]-carbaniimidothioate 

(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 

15 compound by synthesis in a similar manner to Reference Synthesis Example 327. 

[0593] Reference Synthesis Example 372 

4-fMethyldiio)-6-(trifluoromethyl)-l-(r5-flrinuoromedwr)thionhen-2-vlhnethvri-1.3.5-ti' 

iaziti-2dH')-one 

20 The crude product of methyl 

N-(trifluoroacetyl)-N'-({[5-(trifluoromethyl)thiophen-2-yl]methyl}carbamoyl)carbamimi 

dothioate synthesized in Reference Synthesis Example 371 was used to obtain the title 

compound (21.3 mg, yield 57%) by synthesis in a similar manner to Reference Synthesis 

Example 328. 

25 [0594] Reference Synthesis Example 373 

Methyl 

N: [(112:(11 i IluprpmeLhy I)i h i;i/1 >I - > v I] uii'ihy 11 amino Icarbonyl l-carbnmimidolhioalc 

[2-(Trifluoromethy])thiazol-5-yl]mcthanamine (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, 

[05951 Reference Synthesis Example 374 

6-Mclhyl-4-( meihylihio)-1 - {[2-ftrifluoromct hyj)t li ia/o I-5-yllmethyl} -1,3,5-

5 triazin-2.( 1 HVone 

Methyl 

N-[({[2-(trifluoromethyl)thiazol-5-yl]methyl}amino)carbonyl]-carbamimidothioate (607 

mg, 2.03 mmol) synthesized in Reference Synthesis Example 373 was used to obtain the 

10 title compound (630 mg, yield 97%) by synthesis in a similar manner to Reference 

Synthesis Example 292. 

[0596] Synthesis Example 1 

1 -(4-C'l i ioi'obcnzylj-4- [4-1 '-'l-fl uorophenvDpi pcrazin-1 -yl"|-1,3,5-lriazin-2f 11-I)-one 

15 To tin N,N-dimelhylformamide solution (170 mL) of 

4-[4-(4-fluorophenyl)piperazin-l-yl]-l,3,5-triazin-2(lH)-one (8.48 g, 30.8 mmol) 

synthesized in Reference 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, 

20 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. After 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 ethyl acetate and the suspension was stirred at room temperature 

25 for 10 minutes. The solid was filtered and was dried under reduced pressure. These 

operations from suspending of the solid to the second drying of the solid were performed 

twice to obtain the title compound (6.49 g, yield: 53%). 

[0597] In Synthesis Examples 2 to 10, each 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-r4-(4-].'ii]oroi)henvODiperazin-l-vn-l-(4-nitrobenzvl>1.3,5-lriazin-2nH>onc 

5 Yield: 18% 

[0599] Synthesis Example 3 

4-|4-(4-l luoroohenvllpipcra/in-1 -y|J-1 -14-(irillnoromfilivl)lx.,n/.vll-l.3,5-lriti/.in-2( 111)-o 

ne 

10 Yield: 23% 

[06001 Synthesis Example 4 

4-[4-(4~riiiorophenyl)nipi-Ki/-m-l-vl|-l-(4-mcttivllK'nzvl)-l.j.5-triazin-2(l I p-onc 

Yield: 24% 

15 [0601] Synthesis Ex ample 5 

1-r4-ftert-ButyPbenzyn-4-l4-f4-fluorophenvPpiperazin-l-vl]-l.3,5-triazin-2fltT)-one 

Yield: 25% 

[0602] Synthesis Example 6 

20 4-[4-f4-l''liiorophcnvPpipcrtizin-l-yll-l-|4-(uilliioromcihoxv)benzyll-l.3.5-triay.in-2(liP-

one 

Yield: 12% 

[0603] Synthesis Example 7 

25 l-(3-C'hlorobcnzvP-4-[4-f4-nuorophcnvPpipcrazin-l-vl|-1.3.5-triazin-2(]H')-one 

Yield: 30% 

[0604] Synthesis Example 8 

4-14-f 4-Fl uorophen vPpiperazin-1 -vl]-1 -f3-(trifluoroinedivPbenzyl1-1,3,5-triazin-2(liP-o 
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ne 

Yield: 8.5% 

[0605] Synthesis Example 9 

5 4-r4-(4-h'luorophenvQpiperazin-1-yl I-1-(3-mcthylbenzyl)-! .3,5-triazin-2(l 1D-one 

Yield: 37% 

[0606] Synthesis Example 10 

l-(3-FIuorobenzyl)-4-l4-(4-fl uoro phenyl) p i p e ra z i n -1 -yl]-1,3,5-triazin-2(l H)-one 

10 

Yield: 23% 

[0607] Synthesis Example 11 

I-1 |3-(tert-Biitvn-l-methyl-ll-I-pvra/,ol-5-vnmediyl 1 -4- r4-(4-fluorophen v Dpi perazin-1 -y 

II-1,3.5-triazin-2( 110-one 

To an N,N-dimethylformamide solution (2 mL) of 

4-[4-(4-fluorophenyl)piperaz.in-l -yl]-l ,3,5-triazin-2(l H)-one (50.0 mg, 0.18 mmol) 

synthesized in Reference Synthesis Example 3, 

3-(tert-butyl)-5-(chloromethyl)-l-methyl-I H-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=l/l) 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 of the synthesized compound and 

15 

20 

25 
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the synthesis yields are indicated below. 

[0609] Synthesis Hxample 12 

4-[4-(4-FluorophenyDpiperazin-1 -yl'|-1 -(4-methoxybenzvlV1,3.5-triaxin-2( 1 HVone 

5 Yield: 25% 

[Q610J Synthesis Example 13 

1 -(2-FluorohenxyIV4-l4-(4-11 uoroplmnyl )niperazin-1 -yl 1-1.3.5-ti iazin-2i 111 )-onc 

Yield: 21% 

10 [0611] Synthesis Example 14 

Ethyl 

5-n4-f4-(4-nuorophenynpiperazin-l-vn-2-oxo-l.3.5-triazin-lf2H)-vnmethvnfiiran-2-ca 

rboxylate 

15 Yield: 4.7% 

[0612] Synthesis Example 15 

l-(|3-fteil-Butyl)-l 1 l-pvrazol-5-vllinethvl|-4-[4-(4-nuon>phenv0piperay.in-l-vl|-l.3,5-tii 

azin-2( 1 HVone 

20 Yield: 13% 

[0613] Synthesis Example 16 

4-[4-(4-l''Uu-n,<>phenvhi)ipt'razin-l-yl|-l-.f [2-oxo-4-(lrintioromeihyl)pyridin-lf2l D-vll met 

hvlV-1.3.5-triazin-2( 1 HVone 

25 Yield: 19% 

[0614] Synthesis Example 17 

l-(Hcny,oldltliiay.nl-f>-vlnidiiyl)-4-|4-(4-Hiior<iphcnyl)pincrii/.in-l-vll-1.3.5-triti/.in-2f 11IV 

one 
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Yield: 10% 

[0615] Synthesis Example 18 

1 -f (5-Chlorobcnzoi'uran-2-vOmethvl l-4-['4-(4-flT-iorophenyl)piperazin-1 -yl 1-1.3,5-triazin-

2(1 HVone 

5 

Yield: 26% 

[0616] Synthesis Example 19 

4-|4-(4-li'lnorophenyl)pipem/jn-l-vl|-l-H3-(liilluoruincll)vl)-l I l-pvia/.ol-l-yllmelhyll-l. 

3,5-triazin-2( 1 HVone 

Yield: 36% 

[0617] Synthesis Example 20 

l-l(5-Chlorothiophen-2-vnniethvl1-4-[4-(4-nuorophenvl')piperazin-1 -yl 1-1,3,5-triazin-2(l 

HVone 

15 

Yield: 26% 

[06181 Synthesis Example 21 

4-[4-(4-Fluorophenyl )pipeiazin-1 -yl ]-1 - f [5-(lri lltioromclhv I )l\iran-2-yIJmethyI) -1,3,5-tii 

azin-2(l HVone 

Yield: 29% 

[0619] Synthesis Example 22 

4-14-f4-lrluorophciivl)niperazin-l -y 11-1 - {[6-Urilluoic)i nuiliy I )pyiidin-3-yllmethyl! -1.3.5-1 

nazin-2( I H Vone 

Yield: 2.3% 

[0620] Synthesis Example 23 

I | I H rinoronlicnvl)pipei'n/m-1 -yl]-1 -! 13 (iririuoromethylVl l l-pynr/.ol-5-vllmclhvl 1 -1. 

3.5-triazin-2fl) I)-o.nc 
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Yield: 2.1% 

[0621] Synthesis Example 24 

4-f4r(4-Pluorophenyl)piperazi.n-i -yl ]-1 -I [5-phenvl-3-(trifluoromethvlV1 H-pyrazol-1 -yl] 

5 methvl) -1.3.5-1 riay\a-2l. 1 HVone 

Yield: 40% 

[0622] Synthesis Example 25 

-)•- H -(-I -1 •' 1 mux) pile 11 y I,) p tjjft.' itiv. i ri- i-vll-l-! 1 s-l H'i IliHiinnk'lltvl )lliit>plicn-2~vl liriL'llivl! -1 . 'o 

10 -triazm-2(l HVone 

To an N,N-dimethylformamide solution (1 mL) of 

4-[4-(4-fluorophenyl)piperazin-l-yl]-1,3,5-triazin-2(lH)-one (50.0 mg, 0.18 mmol) 

synthesized in Reference Synthesis Example 3, [5-(trifluoromethyl)thiophcn-2-yl]methyl 

15 4-methylbenzenesuIfonate (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-yl]methyl 4-methylbenzenesulfonate (500 mg, 0.48 

mmol) was added and the resultant reaction solution was stirred further for 2 hours. 

20 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 magnesium 

sulfate, and was concentrated under reduced pressure. The resultant residue was 

purified by silica gel column chromatography (hexane/ethyl acetate=4/l) to obtain the 

25 title compound (9.4 mg, yield: 12%). 

[0623] In Synthesis Examples 26 to 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-l,'Uioronhcny hni pcrazin-1 -vl I-1-{[3-(triflnoromethvlV1 H-pyrazol-1 -vllmcthvll-1. 

3.5-triazin-2( 1 HVone 

Yield: 4.4% 

5 [0625] Synthesis Example 27 

I -I (.'VC'vdiihexyl-1 H-pyrazol-1 -yl'lniLMhyl 1-4-14-f4-fluorophenvl)pinerazin-1 -vl l-l .3,5-tri 

azin-2( I HVone 

Yield: 2.0% 

10 [0626] Synthesis Example 28 

4-|4-(4-Flupmphcnyl)piperazin-l-vl|-l-|[5-(2,2,2-lrilhinrocilu)xy)pvndin-2-yl|mellivli-l 

t3.5-triazin-2fl HVone 

Yield: 8.3% 

15 [0627J Synthesis Example 29 

4-|4-(4-FluorophenyQpir>crazin-l-vll-Mf2-flrifluorornethy0tliia7.o]-4-ynn)elhvlM.3.5-tr 

iazin-2( 1 HVone 

Yield; 8.9% 

20 [0628] Synthesis Example 30 

4-l4-(4-Fhiorophenvl1pipcraxin-1 -yl 1-1 -I f2-ftri 11 uoromcilivI )iliia/.ol-5-vl lmulhvl i -1.3.5-ir 

iazin-2(l HVone 

Yield: 3.0% 

25 [0629] Synthesi s Ex ample 3 \ 

I-(4-(.'hloru benzyl )-4-|4-(4-Ilium >phcnvl 'ipipcra/in-1 -vl ]-6-methoxv-1.3.5-lriazin-2( 1H V 

one 

The synthesis was performed using 
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3-(4-ehlQrobenzyl)-6-[4-(4-fluorophenyl)piperazin-l-ylJ-l,3,5-triazine-2,4(lH,3H)-dionc 

(1,1,1 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%). 

[0630J Synthesis Example 32 

5 4-|4-(4-Ii'luoroplicny0pipera/.in-I-vn- 1-1 l4-(tri (1 uoiomi'lhyQ-1 H-pvmzol-l-vl Imdhv l|-l, 

3.5-E riazi i i-2(l 11)-o ne 

Yield: 16% 

[0631] Synthesis Example 33 

10 4-[4-(4-r'luoronhenv0pinem7in - I-yl 1-1 -i2-l3-(ln(liioromethylVl H-pyrazol- 1-yl lethyll-1 

.3,5-triazin-2(l HVone 

Yield: 9.0% 

[06321 Synthesis Example 34 

15 Ethvl 

5-(lerl-butvl V 1-f (4-14-(4- II m m )ph_eny I )pi ncra/in-l -vl l-2-oxo-l .3,5-triazin-1(211 Vvl) met 

hyiVl I l-pyrazole-3-carboxylate 

Synthesis Example 35 

20 Ethvl 

3-(tcrt-butyP-1 -f f4-l4-(4-fluorophcnyQpipcrazin-l -yl]-2-oxo-l .3.5-triazin-1(211 Vvl hnet 

Ivy!)- IH-pvra/.olc-.S-carboxylate 

A tetrahydrofuran solution (1 mL) of ethyl 3-(tert-butyi)-lH-pyrazole-5-carboxylate 

25 (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. After 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 added, followed by stirring the resultant reaction solution at room 
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temperature for 1 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 

5 4-[4-(4-fluorophenyl)piperazin-1-yl]-1,3,5-triazin-2(lH)-one (138 mg, 0.50 mmol) 

synthesized in Reference Synthesis Example 3, potassium 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. After the completion of the reaction, water was added to the 

reaction solution and extraction with ethyl acetate from the resultant reaction solution 

10 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 

15 1 -(4-Chloro benzyl V6-(dimelhvIaminoV4-|'4-f4-fluorophenvl)piperaxin-l-vn-L3.5-triaziii 

-2(1 HVone 

To an N,N-dimethylfonnamide solution (5 mL) of 

4-[4-(4-fluorophenyl)piperazin-l-yl]-l ,3,5-triazin-2(lH)-one (100 mg, 0.36 mmol) 

20 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%). 

25 [0634] Synthesis Example 37 

4-[4-(3-Methoxyphenyl)piperazin-l-ylJ-l-{[3-(triiluoromethyl)-lH-pyrazol-l-yl]methyl} 

-1,3,5-triazin-2( 1 HVone 

A 1,4-dioxane solution (1.0 mL) of 
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4-(piperazin-1 -y 1)-1 - {j 3-(trifluoromethyl)-1 H-pyrazol-1 -yl [methyl}-1,3,5-triazin-2(l 11)-o 

ne (50 mg, 0,07 mmol) synthesized in Reference Synthesis Hxample 17, 

l-bromo-3-methoxybcnzene (8,6 \.iL, 0.07 mmol), tris(dibenzylideneacetone) dipalladium 

(0) (6,2 mg, 0.007 mmol), 

5 dicyclohexyl(2',4',6'-triisopropyl-[l,r-biphenyl]-2-yl)phosphinc (6.5 mg, 0.01 mmol), 

and cesium carbonate (44 mg, 0,14 mmol) was stirred is a nitrogen atmosphere at B0°C 

for 1 day. Alter the completion of the reaction, water was added to the reaction solution 

and extraction with ethyl acetate from die resultant reaction solution was performed three 

times. The organic layer was washed with brine, was dried over anhydrous sodium 

10 sulfate, and was concentrated under reduced pressure. The resultant residue was 

purified by preparative thin-layer chromatography (hexane/ethyl acetate=l/l (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 

15 the synthesis yields are indicated below. 

[0636] Synthesis Example 38 

4-14-M-Chiorophenvl)piperaziti-1 -yl I- Ml 3-f trifluoromethyl)-1 H-pvrazol-1 -vllmeihvl i -1 

.3.5-triazin-2(lH)-one 

20 Yield: 6.8% 

[0637] Synthesis Example 39 

4-[4-(m-To]y])pipcrazin-l-vll-l-![3-(trifluoroincthvl)-l ll-ovraxol-1-vl [methyl 1-1.3.5-tria 

zin-2(I IP-one 

25 Yield: 4.5% 

[0638] Synthesis Example 40 

4-|4-(3-('vcK>pmpylphcnvl) pi perazj11 - 1-vM-1 ! |3-(irilhioroineiltvD-l I l-pvrazol-1 -vl |moth 

vll-1.3.5-triazin-2( lH)-one 
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Yield: 36% 

[0639] Synthesis Example 41 

! - •' 13-(Tri fluoromelhyl)-1 H-pvni/.ol-1 -vl linelhyll-4-i4-[3-(trifluoromethvDplienvllpipera 

zin-1 -yl} -1,3.5-triazin-2( 1 HVone 

Yield: 36% 

[0640] Synthesis Example 42 

1 -113-d ri 11 uurometh vl)-11 l-pyra/.ol-1 -vl linelhyl i -4-!4-14-(H i 11 uoroincthy I )phcnyl Ipipcra 

zin-l-vH-1,3,5-triazin-2(l ID-one 

10 

Yield: 15% 

[0641 ] Synthesis Example 43 

l-(l3-n'ril1uoromelhyp-IH-pvra/ol -1 -yllniclhyli-4-( 4-f4-l(trinuoromolhvnihio [phenyl 1 

piperazi n-1 -vl VI .3.5-triazin-2f 1 HVone 

Yield: 14% 

[0642] Synthesis Example 44 

4-[4-(p-tolvDpipeiazin-l-vll-l-| [3-(trifluoromelhvD-l 1 l-pvrazol-l-vHmethvn-1.3.5-triaz 

in-20 HVone 

Yield; 19% 

[0643] Synthesis Example 45 

4-j4-f4-(,Trifluoromelhoxv')phcnvllpiperazin-l-vn-l-(l3-(tiifluoiuii)cll)vl)-11 l-pymzol-1-

yllmethvD- 1.3.5-triazin-2(J HVone 

Yield: 7.5% 

[0644] Synthesis Example 46 

4-[4-(4-nih vl phony Dpipera/in-l-vll-l-!l'3-(ii-illui)i'i>metlwl VII l-pyra/.ol -1 - vl lincilivl 1-1.3 

.5-1 ria?.i n-2 (I HVone 
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Yield: 5.6% 

[0645] Synthesis Example 47 

4-f4-[4-(l J.2.2-TclrafluotoethHxv)phcnvni>incra7.in-l-vl)-l-ff3-(tri 11 ugromclhy I)- lH-pv 

5 razol-1 -yllmelhyl) -1.3.5-triazin-2f 1 IP-one 

Yield: 5.5% 

[0646] Synthesis Example 48 

4-[4-f4-l;luoro-3-methy 1 phony Dpiperazin-l -yl I-1-{|3-(lritluoromethvl)-1 H-pyrazol-l-yll 

10 methyl)-1.3.5-triazin-2(1 H)-one 

Yield: 6.0% 

[0647] Synthesis Example 49 

444-(4-Ox<>-5-!|3-(liiilii»iomethvP-lH-pyra/.ol-l-vl|melhvn-4,5-dihvdro-1.3.5-triazii)-2 

15 -vPpiperazi n-1 -y 11 bcnzon i t ri 1 e 

Yield: 17% 

[0648] Syndiesis Example 50 

Methyl 

20 3-[4-C4-Oxo-5-{r3-fti,ifluoromethvn-lH-pvifl/.<d-l -vnmethvl)-4.5-dihydro-1.3.5-triazin-2 

-yDpiperazin-1 -yllbenzoale 

Yield: 12% 

[0649] Synthesis Example 51 

25 2-l,'luori)-5-[4-(4-oxo-5-(r3-(tri 11 tiuromclhvP-lH-pvrazol-1-yl Imelhvl i -4,5-dihvdro-1.3.5 

-triazin-2-vl)piperazin-l-yribenzonitrile 

Yield: 6.9% 

[0650] Synthesis Example 52 
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4-(4-r4-Fluoro-3-ftrifluoromcthvnpheavl]pipeni/in-1 -yl) -1 -1 [ 3-(iriHuoromethvlVIH-pvr 

.izol-1 -vl Imcthvl 1-1.3.5-tria/in-2( 11 P-onc 

Yield: 12% 

5 [0651] Synthesis Example 53 

4.-l4-{3-Chloro-4-fluoropheiivDpipcnr/.in-1 l[-1 -! 13-(trilluoromclhvl)-l 1 l-pvra/ol-1 -vlI 

methyl 1 -1.3.5-triazin-2( 1 H)-onc 

Yield: 9.2% 

10 [0652] Synthesis Example 54 

3-[4-('4-Oxo-5-l l3-(triniioromeihvIM Il-nvra/ol-l-vl Imethyl I -4.5-dihydro-1.3.5-tria/in-2 

-yl )piperazi n-l-yllbenzonit njc 

Yield; 17% 

15 [0653] Synthesis Example 55 

4-l'4-('3-Chlorophenvr)piperazm-1 -vll-1 [3-( tri nuoromethylV 1 H-pvray.ol-1 -vl]methvl) -1 

.3.5-triazin-2(lH)-one 

Yield: 16% 

20 [0654] Synthesis Example 56 

4-(4-f4-Chloro-3-(tri nuoromelhvnphenyllpiperay.in-1-vH-1-ll3-( trifluoromethyl")-1 H-pv 

ra/ol-1-yl |melhyl)-l J.5-triazin-2( 111)-one 

Yield: 17% 

25 [0655] Synthesis Example 57 

4-f4-(4-Fluoro-3-nitroDhenvl')piperazin-l-vl |-l-{ D-Ctrifluoromcthvl )- ] I l-pyra/.ol-1 -yl]me 

tliyl)-l,3.5-triazin-2( 11 D-one 

Yield: 24% 
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[0656J Synthesis Example 58 

1 - fr3-fTrifluofoinclhvn-l H-pyrazol-1 -vl lmcthvl]-4-f4-f3A5-trilUiomphcnYnpiperazin-1 

-vl|-l ,3.5-tria/in-2fll D-one 

5 Yield: 20% 

[0657] Synthesis Example 59 

4-r4-fo-Tolvl )nincnizin-1 -vl]-1 - f I3-ftri (luoromelhyl V1 H-pyrazol-1 -y llmethy I) -1.3,5-tria 

7,in-2n in-one 

10 Yield: 3.9% 

[0658] Synthesis Example 60 

4- T4-(4-C h 1 o ro-2 -11 u • ro n he n v I) p i Denizi n -1 - v 11-1 -i [3-( ti iflnoaimetliyl V1 H-pvrazol-1 - vll 

me(hvl)-I.3.5-triazin-2(l HVone 

15 Yield: 7.0%. 

[0659] Synthesis Example 61 

Ethvl 

2-Chloro-5-l4-f4-0X0-5-1 l'3-(lrinuoromelliv 1V11 l-pyrnxol-1 -vl |inclhvl}-4.5-dihydro-1 ..1,5 

-triazin-2-yl)piperiiy.in-l-v)1bcnzoate 

Yield: 15% 

[0660] Synthesis Example 62 

2-Chloro-5-|4-(4-oxo-5-{(3-('trinuoromethyD-lH-pyrazol-l-vnniethvl}-4.5-dihvdro-1,3,5 

-triazin-2-vnpiperazi n-1 -yllbenzoni tri le 

25 

Yield: 12% 

[0661] Synthesis Example 63 

4-|4-(2-Melhvl-4-nitrophonvllpiperazin-l-vll-l-I)3-(tril1ii()roniclhylV1H-pvnizol-l-vlliri 

ethyl 1-1,3,S-triazin-2fl I IVone 
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Yield: 18% 

[0662] Synihesis Example 64 

4-[4-f2.4-r)inu»rophenvl)pipera2in-l-vH-l-{ [3-(trifluoromethyl)-l 11-pyrazol-l-yl Imclhyl 

5 I -1,3.5-triazin-2( 110-one 

The synthesis was performed using 

4-[4-(2,4-difluorophenyl)piperazin-l-yl|-l,3,5-triazin-2(in)-one (189 mg, 0.65 mmol) 

synthesized in Reference Synthesis Example 86 and 

10 [3-(trifluoromethyl)-l H-pyrazol-l-yl]methyl 4-methylbenzenesulfonate (413 mg, 1.29 

mmol) 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-BuIoNy-1 -(4-d111>robeiv/yI.)-4~i4-(4-fliiaropiiL'nvl)piix.Ta/iii-l - yl I-1 J.5-lrkizin-2< 111 )-on 

15 e 

To a solution of 

6-chloro-4-[4-(4-fiuorophenyl)piperazin-l-ylj-l,3,5-triazin-2(lH)-one (50 mg, 0.16 

mmol) synthesized in Reference Synthesis Example 2 in a solvent mixture of 

20 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 \xL, 

25 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 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 
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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 

5 1 -{4-f(4-Chiornhen7.vQoxv11x'nzvn 4-r4-(4-IUmronlK*nvl)pipeni7in-1 -> I|-6-melhoxy-1.3. 

5-triay.in-2( 1 H')-onc 

3-{4-[(4-ChlorobenzyI)oxy]benzyl}-6-[4-(4-fluorophenyl)piperazin-l-yl]-l,3,5-triazine-2 

,4(1 H,3 H)-dione 

In argon atmosphere, to an N,N-dimethylformamide solution (5 mL) of 

6-[4-(4-f)uorophenyl)piperazin-l-yl]-1,3,5-triazine-2,4(lH,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, l-chloro-4-{[4-(chloromethyl)phenoxyJmethyl}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. 

l-{4-[(4-chlorobenzyl)oxy]benzyl}-4-[4-(4-fluorophenyl)piperazin-l-yl]-6-methoxy-l,3, 

5-triazin-2( 1 H)-one 

To an N,N-dimcthylformamide solution (4 mL) of a crude product (0.69 mmol) of 

25 3-{4-[(4-chlorobenzyl)o,\y]benzyl}-6-[4-(4-fluorophenyl)piperazin-l -ylJ-l,3,5-triazine-2, 

4(lH,3H)-dione, potassium carbonate (332 mg, 2.40 mmol) and methyl iodide (137 j.iL, 

2.20 mmol) were added at room temperature and the resultant mixture was stirred at 

room temperature Ibr 1 day. After the completion of the reaction, the reaction solution 

was concentrated under reduced pressure and the resultant residue was purified by silica 

10 

15 

20 



gel column chromatography lo obtain the title compound (26 mg, two step yield: 7% ) 

[06651 Synthesis Example 67 

l-[(2H-hKlazol-2-vl)mclhvl]-4-[4-|'4-flui>n>|iha)\ Hpiperazin-l-vll-l .3.5-triazin-2(lHVon 

e 

lo a dichloromethane solution of 

{4-[4-(4- fluorophenyl)piperazin-l-yl]-2-oxo-l, 3,5-triazin-l(2H)-yl} methyl 

4-methylbenzenesulfonate (165 mg, 0.36 mjnol) synthesized in Reference Synthesis 

Example 4, l,8-diazabicyclo[5.4.0] undeca-7-ene (65 pL, 0.44 mmol) and IH-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 residue was 

purified by silica gel column chromatography (ethyl acetate) to obtain the title compound 

(8.5 mg, yield: 5.2%). 

[0666] Synthesis Example 68 

4-[4-(4-Chlorophenyl)=5,6-dihvdropyridin-1 (Jl I )-vll-l-{13-(trifluoromcthvlV 1 H-pyrazol-

1 -yllmethyl} -1.3,5-triazin-2< 1 H)-one 

To a dichloromethane solution (1.0 mL) of 

4-[4~(4-chlorophenyl)-4-hydroxypiperidin-1-yl|-1-{[3-(triiluoromethyl)-1 H-pyrazol-1-yl] 

methyl}-!,3,5-triazin-2(lH)-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 title compound (7.4 mg, yield: 55%). 

[0667] Synthesis Example 69 

4-(4-Phenyl-5,6-dihydropyridin-l (2H)-yl)-l-{| 3-(trifluoromethyl)-1 H-pyrazol-1 -yl |meth 
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The synthesis was performed using 

4-(4-hydrc)xy-4-ph:eny ipiperidin-1 -yl)-1 -{[3-(trifluoromethy!)--1 H-pyrazol-1 -yl J methyl} -1 

5 ,3,5-tiwii>2( 111)-one (7,4 mg, 0,02 mmol) synthesized in Reference Synthesis Example 

41 b in a similar manner to Synthesis Example 68 to obtain the title compound (6.9 mg, 

yield: 98%). 

[0668] Synthesis Example 70 

4-f4-Phenvl-5.6-di h vdronvridi n-1(21-1VvIV1 -•! 15-(trillnoromethvl)thiophen-2-vllmeth v11 -

10 1.3.5-triazin-2( I HVone 

Synthesis Example 7 I 

4-14-(4-('h IoronilenvIV5.6-dih vdropvridin-1 (2H Vy 11-1 - {15-( trilliioromcthvlMhi»nlien-2-y 

llmethy I} - ] .3.5-tiiazi n-2(J H )-one 

The synthesis was performed using the mixture (21 mg) of 

4~(4-hydroxy-4-phenylp[peridin-l-yl)-l-{[5-(trifluoromethyJ)tliiophe!i-2-yl]methy]}-l,3, 

5-triazin-2( 11 l)-one and 

4-[4-(4-chlorophenyl)-4-hydroxypiperidin-l-yl]-l-{[5-(trifluoromethyl)thiophen-2-yl]nie 

20 thyl}-l,3,5-triazin-2(l i J)-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%). 

25 [0669] Synthesis Example 72 

1 -(4-Chliirdben/vr)-4-|4-{3.3-dimethvlbutvl)pi»ei".izin-l -yll-1.3.5-tri»y.in-2( 111 Kmc 

To a dichloromethane solution (1, mL) of 

l-(4-chlorobenzyl)-4-(piperazin-l-y.l)-l,3,5-triazin-2(lH)-one (31 mg, 0,10 mmol) 
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synthesized in Reference Synthesis Example 9 and 3,3-dimethylbutanal (13 JLIL, 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 solution and 

extraction 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 

to obtain the title compound (11 mg, yield: 28%). 

[0670] Synthesis Example 73 

l-(4-Chlorohenzyl)-4-r4-(tetrahvdro-21 l-pvran-4-vl)piperazin-1 -vll-1.3.5-triazin-2( 11 l)-o 

ne 

The synthesis was performed using 

1 -(4-chlorobcnzyl)-4-(piperazin-1 -yl)-l,3,5-triazin-2( 11 l)-one (31 mg, 0.10 mmol) 

15 synthesized in Reference Synthesis Example 9 and dihydro-2Il-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 

[-(4-Chlorobenzy|)-4-r4-(4-lhiorobenzovl)pipcrir/,m-l-vll-t.3.5-lri;izin-2( I I D-one 

To an N,N-dimethylformamide solution (1 mL) of 

1 -(4-chlorobenzyl)-4-(piperazin-1 -y|)-1,3,5-triazin-2( 111)-one (31 mg, 0.10 mmol) 

synthesized in Reference Synthesis Example 9, triethylamine (28 (iL, 0.20 mmol) and 

4-fluoro benzoyl chloride (18 pL, 0.15 mmol) were added at room temperature and the 

25 resultant mixture was stirred at room temperature for 4 hours. After the completion of 

the reaction, saturated ammonium chloride aqueous solution 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 silica gel column chromatography (hexane/ethyl 

5 

10 
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acetate-1/4—>0/1 (v/v)) to obtain the title compound (27 mg, yield: 63%). 

[0672] Synthesis Example 75 

LJ .1 - li intioro-2-mclhvlprorain-2-vl 

4-r5-(4-chlorohenzvl)-4-oxo-4,5-d ib vclro-1.3.5-triayJin-2-vnpiperazinc-l-carboxylate 

The synthesis was performed using 

l-(4-chlorobenzyl)-4-(piperazin-l-yl)-l,3,5-triazin-2(lH)-one (50 mg, 0.16 mmol) 

synthesized in Reference Synthesis Example 9 and 

3-methyl-1 -{[(], 1, J -trifluoro-2-mcthyIpropan-2-yl)oxyjcarbonyl} -1 H-imidazol-3-ium 

10 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 

l-(4-ChlorobenzyiV4-|4-(5-nitropyrid i ii-2-vl)piperazin-l-vl"l-1.3,5-lriazin-2( 1 HQ-one 

15 An N,N-dimethylformamide suspension (1 mL) of 

l-(4-ch]orobenzyl)-4-(piperazm-l-yl)>-l,3,5-triazin-2(lH)-one (31 mg, 0.10 mmol) 

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 

20 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%). 

25 [0674] Synthesis Example 77 

l-f4-Ch[oiobeiuvn-4-H-[5-ftrilU)oic)mc lliy l)pvridin-2-yl I nine razin-l-yl) -1.3,5-triazin-2( 

1 HVone 

The synthesis was performed using 
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1 -(4-chlorobenz.yl)-4-(piperaz.in-1 -yl)-l ,3,5-triaz.in-2( I H)-one (31 mg, 0.10 mmol) 

synthesized in Reference Synthesis Example 9 and 2-chloro-5-trifluoromethyl 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%). 

5 [0675] Synthesis Example 78 

1-f 4-Chloro benzvl)-4-f4-f5-chlorothiophen-2-vl)pi perazin-1 -vll-1.3.5-triazin-2( 11 ll-one 

An N,N-dimethylaminoethanol suspension (1 mL) of 

l-(4-chlorobenzyl)-4-(pipcrazin-l-yl)-l,3,5-triazin-2(lH)-one (30 mg, 0.10 mmol) 

10 synthesized in Reference Synthesis Example 9, 2-bromo-5-chlorothiophene (110 pL, 0.10 

mmol), copper (3.0 mg, 0.05 mmol), copper (1) 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 

15 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 

20 J (4J ;hlot;.iboii/yl.)-4- [[ 1 -(4-Ilu()ri>jiliciiy|)pipci'jdin-4-ylJ;!jnin()] -1.3.>ln;iyin;;2( I Mj-piK; 

To a chloroform solution (1.1 mL) of 

4-chloro-l-(4-chlorobcnzyl)-l,3,5-triazin-2(lH)-one (59 mg, 0.23 mmol) synthesized in 

Reference Synthesis Example 11, potassium carbonate (80 mg, 0.58 mmol) and 

25 l-(4-fiuorophenyl)piperidine-4-amine (66 mg, 0.34 mmol) synthesized in Reference 

Synthesis Example 83 were added and the resultant mixture was stirred at room 

temperature for 30 minutes. After the completion of the reaction, water was added to 

the reaction solution and extraction with chlorofonn from the resultant reaction solution 

was performed. The organic layer was concentrated under reduced pressure and the 
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resultant residue was purified by silica gel column chromatography (hexane/ethyl 

acetate1 "1/5 >0/1 and next, ethyl acetate/methanol=19/l (v/v)) to obtain the title 

compound (50 mg, yield: 52%). 

•677) In Synthesis Examples 80 to 83, 85 to 97, and 100 to 106, each title 

1 compound was synthesized in a similar manner to Synthesis Example 79. The names of 

the synthesized compounds and the synthesis yields are indicated below. 

[0678J Synthesis Example 80 

1-(4-Chlorobenzvl)-4-(4-r(4-fluorophenvnamino|pipcridin-1-yl)-l,3,5-triazin-2('lH)-one 

10 Yield: 47% 

[0679] Synthesis Example 81 

M4-C11 lorohenzyl )-4- [[I -(4-iltiorophcnvl) p ipcric! i n-4-vl [[methyl lain inn! -1 .>-iria7.in-3( 

110-one 

15 Yield: 34% 

[0680] Synthesis Example 82 

(.R)-1 -(4-Chlorobeivzyll-U [I l-(4-fliuiroplH,nvl )piivridin-3-yl |amino!-l . v5-triazin-2( 110 

-one 

20 Yield: 47% 

[0681] Synthesis Example 83 

(S)-1 -(4-Chlorobenzyl)-4-{[ 1 -(4-fluorophenyl)piperidin-3 -yl ] amino} -1.3,5-triazin-2( 1H)-

one 

25 Yield: 42% 

[0682] Synthesis Example 84 

l-(4-Chlorobenzyl)-4-[4-(5-fluoro-2-thioxo-2,3-dihydro-] II-bcnzo[d]imidazo]-l-yl)piper 

idin-l-yll-l ,3,5-triazin-2( 1 H")-one 
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To an acetoniti'ile solution (1 mL) of 

l-(4-chlorobenzyl)-4-hydroxy-3 ,355-triazin-2(lH)-one (20 mg, 0.08 mmol) synthesized in 

Reference Synthesis Example 10, (bcnzotria/.ol-I -y loxy)tri pyrrol idino-phosphoni urn (47 

mg, 0.10 mmol) and l,8-diazabicyclo[5.4.0] undeca-7-ene (15 ^L, 0.10 mmol) were 

5 added at room temperature and the resultant mixture was stirred for 20 minutes. To the 

reaction solution, 5-fluoro-lH-benzo[d]imidazolc-2(3H)-thione (25 mg, 0.10 mmol) was 

added and the resultant reaction solution was stirred 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 

10 (chloroform/ethyl acetate=l/l (v/v)) to obtain the title compound (0.8 mg, yield: 2,0%). 

[0683] Synthesis Example 85 

1 -(4-ChlorobenzvO-4-{D-(4-fliiorophcnvi)cvcl»peiityllamino)-I.3.5-triazin-2(lH)-one 

Yield: 31% 

15 [0684] Synthesis Example 86 

(RVl-f4-Chlorobcn/.vlV4-(j I l-(4-l]uoronhci)vl'}nYrrolidin-3-vl I methyl} amino)-1.3.5-tri a 

zin-2f 11J Vone 

Yield: 3.4% 

20 [0685] Synthesis Example 87 

l-f4-Chlorobenzvn-4-[3-[(4-f1uorobeiizvl)oxvla/cl'uiin-l-vll -1.3.5-lrin/ii'i-2(l HVone 

Yield: 11% 

[0686] Synthesis Example 88 

25 l-(4-Chlorobe]r/.vQ-4-{4-|3-(l rinuoromctii y 0-1H-pvi'azol-l-yll pj peridin-1 -vM-1,3.5-triaz 

i n-2(l 10-one 

Yield: 3.1% 

[0687] Synthesis1 Example 89 
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H4-Chlorohcnzvl)-4-l3-(4-l1uoR)phcnoxY);i/clidin-l-vl|-l .3.S-trin/.in-2( I ll )-unc 

Yield: 4.9% 

[068 8 J Synthesis Example 90 

5 l-(4-C'hlorohcn/.vl)-4-[4-f4-ntiorophc.nyh-5-hvdroxv-5.6-dihvdropvridin-1 (21 h-vll-1.3.5 

-triazin-2( IHi-one 

Yield: 18% 

10689] Synihesis Example 91 

10 1 -(4-l'hlorohauvl)-4-f4"(4-11uoroDhcnYl )-3.4-<lihydioxynipcridiii-l -vll-1.3.5-lriazin-2( I 

I Q-onc 

Yield: 36% 

[0690] Synthesis Example 92 

1J f'RI-1 -f4-Chlorobenzvl')-4-'f [l-(4-fluorophenyl1pYrrolidin-3-vll amino!-1 .3.5-triazin-2f 1H 

Vone 

Yield: 37% 

[069|] Synthesis Example 93 

20 ]-(4-C'hlorobenxvh-4-f( l-(4-flut>ronhcnvl)pvrrolidin-3-vl II methyl laminol-1.3.5-lriazin-2 

d Hi-one 

Yield? 38% 

[0692] Synthesis Example 94 

25 f3R.4R1-l -f4-Chloroben7,vl)-4 -{[ 1 -(4-fluoi ophenvl1-4-hvdioxvpvrrolidin-3-vl laniino! -1, 

3.5-triazin-2n Hi-one 

Yield: 2.4% 

[0693] Synthesis Ex ample 95 
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ORV1 -(4-Clilorobeiizvri-4-< [4-lluoro- l-(4-lhioronhenvQpyrroliJin-3-vl laminol-1,3.5-tri 

azin-2C 1 HVone 

Yield; 8.2% 

5 [0694] Synthesis Example 96 

(R)-l -(4-ChlorobenzyI )-4-|4-f4-nuorophenv I )-2-melhylpipera/.in-l - vll 1.3.5-triazin-2(l H 

Vone 

Yield; 19% 

10 [0695] Synthesis Example 97 

1 -(4-('hlorobenzvD-4-( i2-|(4-fhiorophcnyDaminolelhyMaminoV1.3.5-triaziM-2( 11 P-one 

Yield: 8.9% 

[0696] Synihesis Example 98 

15 4-l4-(4-FluoronhenvD-5.6-dihvdropvridin-l(2HyyIl-l-U3-(tri HuoronielhylVI II-pyrazol-

1 - vll methyl}-1.3.5-triay,in-2( 11 0-one 

The synthesis was performed using 

4-[4-(4-fluorophenyl)-4-hydroxypiperidiii-1-yl |-1-{[3-(irifluoromethyl)-1 H-pyrazol-1-yl] 

20 methyl}-1,3,5-triazin-2(lH)-one (76 mg, 0.17 mmol) synthesized in Reference Synihesis 

Example 89 in a similar manner to Synthesis Example 114 to obtain the title compound 

(70 mg, yield; 84%). 

[06971 Synthesis Example 99 

4-|4-(4-l'luorophenvl)-5.6-dilivdropyridin-l(2H)-vll-l-{[5-(li,inuoromethvl)lhiophen-2-vl 

25 ] in ethyl} - 1.3.5-triazin-2(l I Q-one 

The synthesis was performed using 

4-[4-(4-lluorophcnyl)-4-hydroxypiperidm-l-yl]-l -{[5-(trifluoromethyl)thiophen-2-yl]mel 

hyl}-.l,3,5-triazin-2('lH)-one (20 mg, 0,04 mmol) synthesized in Reference Synthesis 
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Example 90 in a similar maimer to Synthesis Example 114 to obtain the title compound 

(18 mg, yield: 97%), 

[0698] Synthesis Example 100 

1 -(4-Chiorobunzyl V4- {3 - [(4- ll no rop hen y I) 111 ioVi/elid i i> Uv 11-1 -3,5-lmizi n -2( 11 P-one 

Yield: 28% 

[0699] Synthesis Example 101 

1 -(4-Ch lorobenzvl)-4-13-1(4-Ilimrohcn/vDihiolazelidin-1-yl 1-1.3.5-lria/i n-2(l 1 P-one 

10 Yield: 54% 

[0700] Synthesis Example 102 

(S)-l-(4-Chlprobi'nxvP-4-14-(4-nui>ror>henyIV.VmclhvInincra/in-1 - vl 1-1.3.5-lriay.in-2( 111 

Vone 

15 Yield: 7.5% 

[0701] Synthesis Example 103 

l-(4-Cliloi-oben/.vh-4-r2-(4-l1uorobenzvl)nii)rphoHnol-1.3.5-triazin-2(ni Vone 

Yield: 0.6% 

20 [0702] Synthesis Example 104 

l-(4-Chloi,oben/vP-4-{ [l-(4-IUioronheiivr)-2-oxonvrrolidii)-3-vllaminol-l.3.5-tnazin-2( 

1 HVone 

Yield: 4.0% 

25 [0703] Synthesis Example 105 

(RV1 -(4-ChlorobenzvlV4-f [ 1 -(4-rhiowbenzvPpyiTolklin-3-yr|aininoH .3,5-triazin-2(l] I 

Vone 

Yield: 5.0% 
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[0704] Synthesis Example 106 

IS )• I (l( lil(i](i|iL'jr/yl )->l HI |'l lluniulx-n/vl )nviTolidin-3-vl Inmino \ •• I 1! (.) 

-one 

Yield: 9.0% 

[0705] Synthesis Example 107 

l-(4-ChlorobenzylM-[5-fluoro-4-(4-fluorophenv0-5,6-dibydropvridin-l(2H)-yl1-L3,5-tr 

ia/.in-2(l ID-one 

To a dichloromethane solution (1.0 mL) of 

l-(4-chlorobenzyl)-4-|4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-l,3,5-

triazin-2( 1 H)-one (15 mg, 0.04 mmol) synthesized in Synthesis Example 90, 

(diethylamino)sulfur trifluoride (10 f.iL, 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 mixture 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 

l-(4-Chlorobenzyl)-4-[4-(4-fluorophenyD-3-hydroxypiperidin-l-yl]-l,3,5-triazin-2(lH)-o 

A solution of 

1-(4-chlorobenzyl)-4-[4-(4-fiuorophenyl)-5-hydroxy-5,6-dihydropyridin-1(21 l)-yl]-1,3,5-

triazin-2( 11Q-onc (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 
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completion of the reaction, the reaction solution was filtered through Celite and the 

filtrate was concentrated under reduced pressure to obtain the title compound (8.9 mg, 

yield: 90%). 

[0707] Synthesis Example 109 

5 Methyl 

l^fS-M-chlorobenzyl V4-o.xo-4.5-dihvdro-1.3.5-triazi n-2-v l]-4-(4- fluoronhcnvQpinerazine 

-2-earboxylate 

The synthesis was performed using methyl 

10 l-[5-(4-chlorobenzyl)-4-oxo-4,5-dihydro-l,3,5-triazin-2-y]]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-C'iilorobenzvi)-4-11 I-(4-Hunninlii'nyt)p\rmlidin 3 vl|n.\\ j I."i.Miia/in-2( 111l-one 

The synthesis was performed using a chloroform solution (2 mL) of 

4-chloro-l-(4-chlorobenzyl)-l,3,5-triazin-2(lH)-one (67 mg, 0.26 mmol) synthesized in 

Reference Synthesis Example 11 and l-(4-fluorophenyl)pyrrolidin-3-ol (71 mg, 0.39 

mmol) synthesized in Reference Synthesis Example 46 in a similar manner to Synthesis 

20 Example 79 to obtain the title compound (4.0 mg, yield: 4%). 

[0709] Synthesis Example 111 

l-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)-4-hydroxypiperidin-l -yl]-l ,3,5-lfiazin-2(lfl)-a 

ne 

25 The synthesis was performed using 

4-[4-(4-lluorophcnyl)-4-hydroxypiperidm-l-yl]-l ,3,5-triazin-2(llI)-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%). 

10710] Synthesis Example 112 
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1 -(4-Chlor»benzyiy4-f4-(4-fluorophcnvl )-5.6-dihvdmnvrid'm-l(2l 11-vl l-L3.5-triazin-2( 1 

Hi-one 

To 

5 l~(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-4-hydroxypiperidin-l-yl]-l,3,5-tria2:in-2(lH)~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 

10 chromatography (hexane/ethyl acetatc=l/l) to obtain the title compound (44 mg, yield; 

19%). 

[0711] Synthesis Example 113 

1-f4-Chlorobcny,yO-4-|4-ll»oro-4-(4-nuoronht-,nyT)niperidin-l-vl")-1.3.5-triay,in-2nH)-one 

15 The synthesis was performed using 

l-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)4-hydroxypiperidin-l-yl]:-l,3,5-triazin-2(lH)-o 

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 

20 1 -f4-Chlorobenzv]1-4-r4-(4-fluorophcnvl1piperidin-l -vll-1.3.5-triazin-2( 1 Hi-one 

A methanol (1 mL) solution of 

l-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-l ,3,5-triazin-2(l 

H)-one (30 mg, 0,08 mmol) synthesized in Synthesis Example 112 and 

25 palladium-activated carbon (3 mg) was stirred in a hydrogen atmosphere al room 

temperature for 1 day and at 80°C for 7 hours. To the resultant mixture, 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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|071.T| Synthesis Hxample 115 

1-(4-C'hloro bcny.vD-4-i4-(4-el)lorobeny.v0piDerazin-l-yll-1.3,5-trifly.in-2(l HVone 

The filtrate obtained in Reference Synthesis Example 9 was concentrated under 

5 reduced pressure and the resultant residue was purified by silica gel (amino-type) column 

chromatography (hexane/ethyl acetate) to obtain the title compound. 

[0714] Synthesis Example 116 

d R*.3 S*}-1 -(4-C'h lorobcn/ylV4-{ |3-f4-fliiorophcnv0cvel<)nentvf|aminoH .3.5-lriazin-2 

(11 Q-one 

A mixture of stereoisomers of 

1 -(4-chlorobenzyl)-4-{ [3-(4-fluorophenyI)cyclopentyl]amino}-1,3,5-lriazin-2( ] H)-one 

synthesized in Synthesis Example 85 was subjected to separation by preparative high 

performance liquid chromatography (gradient: hexane/ethanol 80/20->71/29 >50/50, 

15 Chiralpak 1A) 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 1 i 7 

(1 S*.3S*V1 -f4-ChlorubenzyP-4-f r3-(4-fluorophenvOcvcIopentvl [amino M.3.5-tria7.in-2( 

1 HVone 

The separation 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 minutes was concentrated to obtain the title compound. 

[0716] Synthesis Example 118 

25 (1 K*.3R*Vl-(4-Chlornbcny,vlV4-![3-f4-nLioronhcnvhcvcl(*pentvl|{nninol-l.3.5-triazin-2 

(IJ0 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 eluted at a retention 
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time of 8.75 minute.s was concentrated to obtain the title compound. 

[0717] Synthesi s Example 119 

(1 S*.3R*V1 -(4-ChtorobcnzylV4-{)3--(4-fhiuronhenyi'icyd»pentyl [amino]-1.3.5-triazin-2 

fl Ill-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 eluted at a retention 

time of 9.30 minutes was concentrated to obtain the title compound. 

[0718] Synthesis Example 120 

10 1 -(4-Chlorobeny,vO-4-f4-r5-ftrifhioromethvl1thiophen-2-yripi perazin-1 -yl 1-1.3.5-triazin-

2(1 IlVonc 

The synthesis vyas performed using 2-bromo-5-(trifluoromethyl)thiophene in a 

similar manner to; Syntliesis Example 78 (yield: 0.2%), 

15 [0719] In Synthesis Examples 121 to: 139; each title compound was synthesized in 

a similar manner to Synthesis Example 79, The names of the synthesized compounds 

and the synthesis yields are indicated below; 

[0720]: Synthesis Example 121 

1 -(4-(.'hlm ohcnzvl V4-1 f3-(4-l1uornplie»vncvclooeiH-2-en- 1-vl lamino) -1.3.5-lriaziiv2( I 

20 HVone 

Yield: 3% 

[0721 ] Synthesis Example 122 

I-(4-Ch lo robenzy] V4-•{ |5-(4-lIuor() phenyl)-1-methyl nv rrolidin-3-vllamino)-1,3,5-triazin-

25 2(1 HVone 

Yield: 10% 

[0722] Synthesis Example 123 

1-(4-Chlorobenxy]V4-f3-fluoro-4-(4-11uorophenvnpiperid in-1-y 11-1.3,5-triazi n-2(l HVone 
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Yield: 22% 

[0723 j Synthesis Example 124 

1 -(4-Chlorobenyyl)-4-{11 -H-lliiorobenzyOazelidin^-yllantinoV 13,5-triazinr2( I H)-onc 

Yield: 17% 

107241 Synthesis Example 125 

]-(4-('hlorohci)y.yl)-4-|(4,-nuoio-[ 1.1 '-biphenvl |-4-vl)aminol-l .3.5-tria/.in-2( 111 )-one 

10 Yield: 41% 

[0725] Synthesis Example 126 

1 -(4-Chlorobenzyl )-4-[(4'-fluoro-l 1,1 '-hiphenvll-3-yr)aminol-1,3.5-triazin-2( 1 HVone 

Yield: 26% 

15 [0726] Synthesis Example 127 

l-(4-ChIorobenzviy4-(f5-f4-fluorophenynbieyclol3.I.0lhexan-2-vnamirioM.3,5-triazin 

-2(1 HVone 

Yield: 10% 

20 [0727] Synthesis Example 128 

CSV l~f4-Chlomben/.vlV4-( 111 -f4-fluoronhcnyhpyrrolidin-2-yl lmethvnaminoV 1.3,5-triax 

i n-2(l 11 Vone 

Yield: 13% 

25 [0728] Synthesis Example 129 

(RV1 -(4-Chloi,»ben/ylV4-( 11 l-(4-l1uorophenyr)pyiTolidin-2-yJjtnethvHaminoV 1.3,5-tria 

?.in-2( 1 HVone 

Yield: 11% 
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[0729] Synihesis Example 130 

1 -(4-C h lurobcnzyl )-4- {[- i- (3 flumx3phcnyl)thiazol-2-yl larn'mo!-l,3,5-triazin-2ni-D-o 

5 Yield; 2% 

[0730] Synthesis Example 131 

1 -(4-Chlorohctr/yl)-4-{[ ] -(4-fiuorophenyl)-11 l-pyrrol-3-yl laminoj -1.3.5-tria/.in-2( 11 l)-o 

nc 

10 Yield: 1% 

[0731] Synthesis Example 132 

1 -(4-Chlo robe n zyl)-4-|4-(4-i1 n ofophen.ylV3-methyl-5.6-dihvdropyridin-l(2.H)-vl 1-1.3,5-1 

riazin-2( I l-l)-one 

l-f4-Chlon.)beny.v0-4-r4-(4-nuorophenv0-5-methvl-5.6-dihydropvridin-U21 IVvll-1.3.5-1 

15 riazin-2('1 11 Vone 

The synihesis was performed using the mixture of 

4-(4-fluorQphenyl)-3-methyl-l ,2,3,6-tetrahyclropyridine hydrochloride and 

4-(4-lltiorophcnyJ)-5-mcthy]-l,2,3(6-tetrabydropyridine hydrochloride that was 

20 synthesized in Reference Synthesis Example 284 to obtain a mixture of 

1 -(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-3-methyl-5J6-dihydropyridin-1 (21 Q-yl] 1,3,5-tr 

iazin-2(lI I)-one and 

l-(4-eh!orobenzy])-4-[4-{4-lluorophcnyl)-5-methyl~5,6-dihydropyridin- l(2H)-yl J-l ,3,5-tr 

inzin-2( 1 H)-one thai are the title compounds. 

25 Yield: 26% 

[0732] Synthesis Example 133 

1 -(4-Chluiol ten /.vl)-4-)4-(4-ntiorophcnvD-2-mclhyl-5.6-iiihydropyiidin-l(2l0-yll-l .3.5-1 

riazin-2(lH)-one 

l-(4-Chlorobenzyl')-4-r4-f4-11 ttorophcnv0-6-mclhyl-5,6-dihydropyridin-1 (2H)ylJ 1,3.5-t 



riazin-2( I HVone 
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The synthesis was performed using the mixture of 

4-(4-fluorophenyl)-2-methyl-1,2,3,6-tetrahydropyridine trifluoroacetate and 

5 4-(4-fluorophenyl)-6-methyl-l ,2,3,6-tetrahydropyridine trifluoroacetate that was 

synthesized in Reference Synthesis Example 280 to obtain a mixture of 

l-(4-chlorobenzyI)-4-[4-(4-fluoropheny])-2-methyl-5,6-dihydropyridin-l(2H)-ylJ-l,3,5-tr 

iazin-2(lH)-one and 

l-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-6-methyl-5,6-dihydropyridin-l(2II)-yl]-l,3,5-tr 

10 iazin-2( 1 II)-onc that arc the title compounds. 

Yield: 40% 

[0733] Synthesis Example 134 

l-(,4-ChlorobenzYl)-4-[4-fluoro-4-(4-fluorophenvl)-2-methvlpiperidin-l -yl]-l,3.5-triazin-

2( 1 HVone 

Yield: 19% 

[0734] Synthesis Example 135 

l-(4-C'hlorobenzviy4-|4-(4-nuorophenvlV4-hvdroxy-3-met hvlpiperid i it l-yl|-1.3.5-triaxi 

n-2fl HVone 

Yield: 5% 

[0735] Synthesis Example 136 

1 -(4-ChlorobcnzvlV4-( [ 1 -(4-lluoronhcnvl )-3-melhvlpyrrolidin-3-vl |aminol -1.3.5-tria/in-

2( I HVone 

25 

Yield: 5% 

[0736] Synthesis Example 137 

l-(4-Chlorobcny-vl)-4-(l l-(4-IHior()phcnvl)-4-mcthylpyrrolidin-3-yl|aminoi-1.3.S-trfoyin-

2(1 HVone 
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Yield: 3% 

[0737] Synihesis Example 138 

! -(4-Chlorobcn/vl')-4-[4-(2.4-difliiornphenvnpipera/in-1 -vll-1.3.5-triazin-2( I HVone 

Yield: 33% 

[0738] Synthesis Example 139 

I -(4-Chloi,obcnzvlV4--[ [l-(4-niioropbenvl)-lH-pvrazol-4-vllamino)-l .3.5-lriaziri-2(l 1IV 

one 

10 

Yield: 22% 

[0739] In Synthesis Examples 140 to 142., each title compound was synthesized in 

a similar manner to Sy nthesis Example I. The names of the synthesized compounds 

and the synthesis yields are indicated below, 

15 [0740] Synthesis Example 140 

4-|4-(4-Fluorophcriyl)piperazin-1 - vll-1 -f4-(hex ylox y)benzyl]-1.3,5-triazin-2( 1 HVone 

Yield: 30% 

[0741] Synthesis Example 141 

20; 1-(4-Chloro-3-n)ethoxvbenzvlV4-f4-f4-riuoronhenvnpiperazin-l-vl]-1.3.5-triazin-2nHV 

one 

Yield: 55% 

[0742] Synthesis Example 142 

25 I -|4-(( 'yelopn)pvlmethoxy)beny.yl]-4-[4-(4-lliH'n iphenvl )pi pern/in-l-vM-1.3.5-triazin-2( 

1 HVone 

Yield: 42% 

[0743] In Synthesis Examples 14,3 to 158, each: title compound was synthesized in 
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a similar manner lo Synihesis Example 11. The names of the synthesized compounds 

and the synthesis yields are indicated below. 

[0744] Synthesis Example 143 

4 •• [4- (4-l-'!uorop!ien y I )p i pera /.in •• 1 -vll-1 -I rS-ftrifhioromethvllpyridin-S-yllmet h yl 1-1 ,3,5-1 

5 riazin-2d Hi-one 

Yield: 50% 

[1)7451 Synthesis Example 144 

4-i4"[4-l;inoropiicnvl)nipcraziiv-1 -vl I -1 -116-(2.2,2-irilliioroclhoxy Ipyridin-3-vllmclhvll-l 

10 .3,5-triazin-2d Hi-one 

Yield: 27% 

[07461 Synthesis Example 145 

4-l4-(4-Fiiu.)ronhenvl1piperay.in-1 -vl I-1 -' l5-(2,2,2-irilhioroeilir>xv1pyt")y,in-2-yl Imeihyl I -

15 1,3,5-triazin-2( I H1-one 

Yield: 20% 

[0747] Synthesis Example 146 

5-(H-f4-f4-Fhiorophenyl1piperazinT-y)|-2-oxo-L3,5-triazin-U2H1-vHmethvl)thiophene 

20 -2-carburiilrilc 

Yield: 31% 

[0748] Synthesis Example 147 

4-|4-(4-l''luoronhcny I )iii nera/in-1 -y 11-1 -['3-f2.2,2-lriI1iioroclhoxv)bcny.vl I-1.3.5-1 ria/.in-2( 

25 1 HVone 

Yield: 50% 

[0749] Synihesis Example 148 

1 I (5-HromolhioDhen-2-vt )mellivl 1-4-14-(4-lhiorophenvl )ni pcraxin-1 - vl I -1,3.5-triazin-2( I 
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Yield: 26% 

[0750] Synthesis Example 149 

5 l-r(4.5-Dibromothiophen-2-v0methy[1-4-H-[4-nuorophcny0piperazin-l-vIl-1.3.5-triazin 

-2fl HVone 

Yield: 30% 

[07511 Synthesis Example 150 

10 4-l4-f4>Fluorophciivnpipera/.in- 1-vll-i-III-nicthvl-lWtrillLioromclhvlVl 1 l-nvra%ol-3-vl|-

methvll-l 3,5-triazin-2(l 11 Vone 

Yield: 49% 

[0752] Synthesis Example 151 

15 1 -f f3.5-Dibromolhiophen-2-vl)mcthvl |-4-l4-(4-f)u»mpliL-nyl )piperazin-1 -yl |-1,3.5-triay.in 

-2(1 HVone 

Yield: 38% 

[0753] Synthesis Example 152 

20 l-f(4-Bromothiophen-2-vDmethvll-4-r4-(4-fluorophcnyDpipcrazin-l -vll-1.3,5-triazin-2(l 

ID-one 

Yield: 23% 

[0754] Synthesis Example 153 

25 l-|Y5-Broir)o-4-melhvlthiophcn-2-v0mcthv]|-4-[4-f4-fluorophenvl)piperdzin-l-vH-1.3,5-t 

riazm-2d HVone 

Yield: 13% 

[0755] Synthesis Example 154 
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l-il4-Bromo-5-(lrilUiommclhyl)tliionhcn-2-yl|methyll -4-1-1 Mlli lorophcnyppiperii/jn-l 

-vl I-1.3.5-triazin-2( 1 ID-one 

Yield; 11% 

5 [0756J Synthesis Hxample 155 

4-|4-(4-l;l»ui iiphetivppincra/in- 1-yll-l -K5-niclhvllliioDhen-2-yPmethyil-l,3,5-lnazin-2( 

1 HVone 

Yield: 10% 

10 [0757] Synthesis Example 156 

4-f4-(4-RuoroDhcnyPnipcrazm-1 -yl]-l-(r3-(pei-nuoroethylV 11 1-pvrazol-1 -yl Imedivl b K 

3,5-triazin-2f 1 HVone 

Yield: 30% 

.15 [07581 Synthesis Example 157 

4-[4-(4-Fluoror>henyPpiperayin-1-yl 1-1-f(5-fiiK)rothiophcn-2-vPmclhvl 1-1.3.5-lria'/Jn-2(l 

HVone 

Yield: 27% 

20 [0759] Synthesis Example 158 

l-(l5-(DilUioromelhylMhiophen-2-vllmcthyl>-4-f4-(4-fh]orophcnvhpiperaxm-I-vll-1,3.5 

-lriuzin-2(l ID-one 

Yield: 28% 

25 [0760] In Synthesis Examples 159 to 187, each title compound was synthesized 

using 4-[4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-ylJ-l ,3,5-triazin-2(l H)-one 

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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[0761J Synthesis Example 159 

4-l4-(4-Pluorophenyl>5.6-dihydroDVi'idin-H2[ IVvll-l -(|5-ftrinuoromethvPrurari-2-vllm 

ethyl} -1,3.5-lriay.in-2< I HVone 

5 Yield: 56% 

[0762] Synthesis Example 160 

I -|(4-Brunn)lhiuphcii-2-yl )muihyl |-4-|4-(4-llin>ntnln:nvl)-5.6-tlihvdiupyi id in-1 (2H Vvll-1 

,3.5-trio zi II-2[ 1 Hl-onc 

10 Yield: 56% 

[0763] Synthesis Example 161 

4-f4-(4-F hit ii'Q phenyl V5.6-dihv dropyridin-1 (21 [VvlM-fl2-UriniiortMnclhvl)nyrimidin-5-

yllmethyl MJ,5-iritizin-2(l HVone 

15 Yield: 60% 

[0764] Synthesis Example 162 

4-l4-f4-Fluorophenyh-5.6-dfl)ydronyrklin-U21 l)-vH-l-{f6-f2.2.2-trifluoroetliQxv')pvri daz 

in-3-vl I me lh vll -1,3,5-triazin-2(' 110-one 

20 Yield: 99% 

[0765] Synthesis Example 163 

4-|4-f4-F]uoropl]enyri-5.6-dihydropvridin-lf21 n-yll-1 -fl2-(2.2.2-triHuoro.elhoxvHhkizt 11 -

5-vl]melhyH-l .3,5-triazin-2f 1 HVone 

25 Yield: 68% 

[0766] Synthesis Example 164 

l-{)5-(Uinm)i,omethvnthionhen-2-yHmethyl}-4-[4-f4-fliH)ronhenvlV5,6-dihvdronyridin-

I f2i I):y|J-1.3.5-trkzin-2C 1 HVone 
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Yield: 57% 

10767] Synthesis Example 165 

l-f|4-Bromo-5-.(lri 11 uoro meth y 1 Uhiophen-2-y 1 ] m et h y l} -4-f4-(4- flim ro phenyl 1-5.6-d ihvdr 

Qpyridin-] (2IiVvH - L3,5-triazin-2( 1 H)-une 

Yield: 12% 

[0768] Synthesis Example 166 

4-|"4-f4-Fluorophenvl1-5.6-dihvdropyridin-lC2i IVyn-l-H6-(hexyloxy1pyridin-3-Yl Imclhy 

I M.3.5-triazni-2 d Hi-one 

Yield: 13% 

[0769] Spthesis Example 167 

4-[4-(4-FlLioruphenvlV5.6-dihvdropyridin-U2H1-vl]-l -•ff5-methvlthioDhen-2-vl1niethvU-

1.3,5-tfiazin-2f 1 HVone 

Yield: 22% 

[0770] Synthesis Example 168 

l-{|6-(Difluoroinethoxv)nvridiii-3-vllmctlivli-4-|4-(4-nuorophcnvlV5.6-{lihvd),opyridiii-

I (2HVvli -1,3.5-triazin-2f 1 HVone 

Yield: 29% 

[0771] Synthesis Example 169 

5-(|4-|4-('4-FlLiorophenyIV5.6-diliydi'opvridin- lf2IIVyl]-2-oxo-l ,3.S-Lria/in-l(2HVyl}m 

ethvl)Dvridin-2-yl trifluoromethanesulfonate 

Yield: 42% 

|0772] Synthesis Example 170 

4-[4-(4-l''ki(.)rppher)yH-5/)-dihvdronvridin-[(21lVvl|-l- [ 15-(it illnoiomethyl)riir;in-3-yl Im 

et liyl] -1.3.5-1 riazi n-2( 11 H-onc 
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Yield: 39% 

[0773] Synthesis Example 171 

l-|(5-('hiitW[hiophi'n-^vl)niLMhyll-4-|4-(4-lh[omphenv0-5.6-dihvtlropvi,iriiii-H2II)-vl|-1 

5 .3.5-ti'iazin-2(l HVone 

Yield; 41% 

[0774] Synthesis Example 172 

4-i4-(4-Fhioror»heiiyiy5.6-dihyclr»pyrklin- 1(21 0-vl I-1 -t ̂ -(S^^-lrifluorocthoxvlnvridin 

10 -3-vnmethvn -1.3.5-triazin-2( 1 HVone 

Yield: 30% 

[0775] Synthesis Example 173 

I -|c5-Chlt»i,ohcnzol'umn-2-yl)mt;thyl 1-4-14-f4-HiioropheiwlV5.6-dihvdr»r>yridm-l(2l l)-yl 

15 1-1.3.5-triazin-2f 11 IVone 

Yield: 35% 

[0776] Synthesis Example 174 

4-r4-(4-Pluorophenv]V5.6-dihvdronyridin-l(2Hyvn-l-(f3-(trifluorornethviy 1,2.4-oxadia 

20 zo I-5-y 11 methyl} -1,3,5-tmzin-2( 11 Q-one 

Yield: 29% 

[0777] Synthesis Example 175 

l-f(5-B)'unioliiktphci)-2-ynmcthyll-4-[4-(4-Htioroplienviy5.6-(.iihydropviiciiii-l(2ll)-v I] I 

25 .3.5-tria/in-2f [ II Vone 

Yield: 1% 

[0778] Synthesis Example 176 

|-|(2,2-I)imelhy)chroman-6-vDmethvll-4-l4-(4-nuorophcnyiy5.6-dihYdropyridin-U2HV 
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Yield: 72% 

1077^] Synthesis Example 177 

5 l-ff2.3-Dihvdrobcnzofiiran-5-vr)inctlwll-4-f4-f4-fluorophenvl1-5.b-di hvdropvridin-1 f211) 

-vll-1 .j.5-lriaziii-2( I HVone 

Yield: 86% 

[0780] Synthesis Example 178 

10 l-(Chronuin-6-vlnicl.hvl)-4-[4-(4-nLiuronhenvl)-5.6-dihvdi,onvridiii-l(21l)-vll-I.3.5-triazi 

n-2d ID-one 

Yield: 9% 

[0781] Synthesis Example 179 

15 4-|4-(4-]-'|uoronl)eiivr)-5.6-clilivdroDvridin-U2lD-vri-l-(l5-f2.2.2-trifluoroethoxv)lhiophe 

n~2-vHmetlivll-1,3,5-tr i ax i n-2f 1 HVone 

Yield: 2% 

[0782] Synthesis Example5180 

20 4-[4-f4-FluorophenvlVS.6-dihvdvopvridin-lf2HVvll-l-[(,5-fluorothiophen-2-vl'lmcthvl1-l 

,3,5-triazin-2f 1 HVgne 

Yield: 47% 

10783] Synthesis Example 181 

25 ) -1 (2.3 -1) i h y d ro bcn/ul b I [ 1.4)dioxin-6-vDiiK'lhyl l-4-[4-f4-fluorophenvl')-S.6-dihvdropvriil 

in-1 (2HV vll-1.3.5"triazin-2n HVone 

Yield: 63% 

[0784] Synthesis Example 182 
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1 -(Benzofdir l,31d ioxol-5-yl me l hy!V4-[4-(4-111 mropheny 1V5,6-dili ydropyi idin-1 (2HVy 11 -

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

Yield: 53% 

5 [0785] Synihesis Example 183 

l-14-t lert-Bulvhbeny.yl l-4-l4-f4-lUioiT>nhcnyly5.6-dihvdi,opyridiii-l(2ll)-yl1-l.3,5-lrin'/.in 

-2(1 HVone 

Yield: 92% 

10 [0786] Synthesis Example 184 

•:1-|4-(4-l;ltiorophcnyI V5,6-dihydropyridin-1 (211 Vvl I-1 - f l2-('lnlltioromelhvhhenzoliiroii-5 

-y. I lnicthvlM.3.5-lriay,in-2( IHVorie 

Yield: 76% 

15 [0787] Synthesis Example 185 

4_r4-.(4.p]uorophenylV5.6-dihydropyridm-1(21 IVvl 1-1-[(4.5.6.7-tetrahydwix-n/olbllhiop 

hen-2-vH methyl |-l,3.5-triazin-2(lHVone 

Yield: 44% 

20 [0788] Synthesis Example 186 

4-|4-f4-l''luorophcnylV5.6-diliydropvridin-l (21!)-y I [ f3-(perll m >101-1 hyl) 1 H-pyrazol-1 

-vllmelhvn-1.3.5-triazin-2( 11 IVone 

Yield: 29% 

25 [0789] Synthesis Example 187 

l-l(5-Acclvhhi<>nht'n-2-vl)meihvl|-4-l4-(4-nui.)rophci)vly5.6-dihvdftipyridin-l(2l-l)-vl'|-l 

.3.5-lria/in-2( 1 H)-one 

Yield: 2% 
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[0790] In Synthesis Example 188 and Synthesis Example 189, cach title 

eompound was synthesized using 

4-[4-(4-nuoropheny])-5-hydroxy-5,6-dihydrapyndin-l(2H)-y]]-l ,3,5-tnaziri-2(]H>one 

synthesized in Relercnce Synthesis Example 336 in a similar manner to Synthesis 

5 Example 1. The names of the synthesized compounds and the synthesis yields are 

indicated below. 

[0791] Synthesis Example 188 

4-[4-(4-l •lnoroplicnyp-S-hyd rox y-5,6-d ihvdri>pvi,iciin-1(21P-yri-l-tl3-ftritluoromethyl)-l 

! 1-liyi azoh 1 -vllmethvl 1 -1.3,3-ii ia/.in-2f 1 M )-one 

Yield; 55% 

[0792] Synthesis Example 189 

5-f M-f4-f4~Fluoi,ophenylV5-h vdi oxv-5.6-dihydropyridin-1(21 P-vll-2-oxo-1.3.5-triazin-1 

(21 P-vllmcthyppvridin-2-vl trifluoronicthnncsull'onatc 

15 

Yield; 47% 

[0793] In Synthesis Examples 190 to 202, each title compound was synthesized 

using 

4-[4-(4-fliiorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2]:I)-yl]-ls3,5-triazm-2(lB)--one 

20 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-Fluonjphenvl)-5-hvd ro x y-5.6-dihvdn myridin-1 (210-yll-1 - {15-(trifluoromethvPth 

25 Iophen-2-yl)melhyll-l .3.5-triazin-2( 1 IT)-one 

Yield: 28% 

[0795] Synthesis Example 191 

[-|4-(tert-HiityPhcnzvl1-4-[4-(4-fluorophenvl )-5-hyilroxy-5,6-d 11 >yU ropy rid i n-1 (21 l)-vl 1-1 
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.3.5-tria/.in-2f 11 IVone 

Yield; 62% 

[0796] Synthesis Example 192 

5 1-1 Ui-(l)iriiii>mii)L-lhoxv)r?vridin-3-ylIinethvl!-4-|4-(4-lluoruplic)ivl)-5-hydr(ixv-5.6-d i I ly 

dropyridin-1 (2ir)-yll-1,3t5-triazin-2(lHVone 

Yield: 77% 

[0797] Synthesis Example 193 

10 4-M-(4-Fluoronhenyl )-5-hvdroxy-5.6-dihydropvridin-l(2HVvll-1-1 IS-ftrifluoromcthvOf 

unvn-2-vl 1 met hyl I-1,3.5-triazin-2( 1 HVone 

Yield: 31% 

[0798] Synthesis Example 194 

15 4-|4-(4-l;lLU>roplii>nyl)-5-lndroxv-5.6-dihvdrc)pyridin-U2l lVvll-MI3-(nerfluorocthyly 1 

H-pyrazol-l-vHinethvll-l .3.5-triazin-2( 1 HVone 

Yield: 32% 

10799] Synthesis Example 195 

20 4-|4-(4-|-|uorophenvlV5-hydroxv-5.6-dihydropvridin-U21IVvll-l-{r2-(triHut) romet hvlV2 

.3-dihvdrobenzofuran-5-vllmcthvl 1-1.3,5-triazin-2( 1 HVone 

Yield: 28% 

[0800] Synthesis: Example 196 

25 4-f4-(,4-Fluorophcnyl V5-hvdroxy-5.6-dihydropyridin-1 (21 IVvl |-1-115-(tetrahvdrofuian-2-

yr)thiophen-2-yl [methyl 1-1.3.5-lri«zin-2ni-lVonc 

Yield: 20% 

[0801] Synthesis Example 197 
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1 -|f5-Cli|prothioplK'ii-2-vDnmlhyl I - * V |4-(4-nmmi phenyl )-3-lmli'ox y-5.6-di hydro nvridin-

lC2H)-vi i- \ .3,5-(ri;i/jn-2( 1 HVone 

Yield: 57% 

5 [0802] Synthesis Example 198 

4-[4-(4-Fh,tori)DhenvlV5-hvdroxv-5-6-dihvdi'onvridin-l f2H')-vl l-l-[(5-J]uorolliiophen-2-v 

Dmethvll-1.3,5-irin?.in-2n HVone 

Yield: 12% 

10 [0803] Synthesis Example 199 

l-l(5-ltronioliiio[3heii-2-yl)nK-diyl|-4-|4-(->-lhi()iuphcnyl)"5-l)vdi,oxy-5,f)-dihvdropyridiii-

H21IVvi]-1.3.5-triazin-2f 1 HVone 

Yield: 50% 

15 [0804] Synthesis Example 200 

1 - j [5-(tert-B utYl>thiophen-2-yl)1methyD-4-f4-(4-fluorophL-nviy5-hydroxv-5.6-dihydropv 

ridin-lf2IIVvl1-l,3,5-tria/in-2( 1 HVone 

Yield: 9% 

20 [0805] Synthesis Example 201 

4-[4-(4-FluorQphenyl)-5-hydroxy-5.6-dihydi*opyridin-U2l-l)-vn-l-[(4.5A7-tetrahvdroben 

zo[b]tliiophen-2-vi')methvl1-l,3,5-triazin-2n HVone 

Yield: 30% 

25 [0806] Synthesis Example 202 

4-|4-t4-Fhiort>phenviy5-hvdroxy-5/>"dihydi'Qpvridin-l(2H)-vl|-l-i l-|5-(lrilluoromc111yI) 

th iophen-2-yl lcthyl)-1,3.5-triazin-2( 1 HVone 

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-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-l,3,5-tria/,in-2(lH)-o 

ne synthesized in Reference Synthesis Example 333a in a similar manner lo Synthesis 

5 Example 1. The names of the synthesized compounds and the synthesis yields arc 

indicated below. 

[0808] Synthesis Example 203 

lk)-4-f4-(4-nuoroplicnvl )-5-hv(lroxv-5.f»-Jihvilropvriclin-l(2ll)-vll-l-!l3-(trinm.)roniclli 

vlVlH-pvrazol-1-vllmethyl} -1.3.5-triazin-2(lH)-one 

Yield: 3% 

[0809] Synthesis Example 204 

(S)-4-l4-(4-rhiiminhcinil)-5-hvdi,o\v->.(Vdilmlrpnvridiii-l(..H)-vl 1-1-! EM tri ULioromelliv 

1)-1 H-pyrazol- 1-yl linethyl 1-13.5-triazin-2d HVone 

The synthesis was performed using 

(S)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-l,3,5-triazin-2(lH)-o 

ne synthesized in Reference Synthesis Example 333b in a similar manner to Synthesis 

Example 1. 

20 Yield: 4% 

[0810] Synthesis Example 205 

(R)-4-[4-(4-l-'lii(ii"uphL,nyl)-5-hydi'oxy-5/i-diliydi,up.yiklin-1(211)-y 1J I-[(4.5.fi.7-lelraliydr 

obenzo[bJthiophen-2-y])methylJ-1.3,5-triazin-2(lH)-one 

25 Yield: 27% 

[0811] In Synthesis Examples 206 to 212, each title compound was synthesized 

using 

(R)-4-[4-(4-fluorophcnyl)-5-hydroxy-5,6-dihydropyridin-1(2I I)-yl |-l,3,5-triazin-2(l M)-o 

ne synthesized in Reference Synthesis Example 333a in a similar manner to Synthesis 
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Hxample 11, The names of the synthesized compounds and the synthesis yields are 

indicated below. 

[08121 Synthesis Example 206 

(R)-l-l |3-f 1.1 -Oinimi-ucthvl)-11 l-pvrazul-l-vl Imetlivl 1 -4-14-(4-f1i.u)ri)plienvl)-5-hvdroxy 

5 ~5.6-d ill vd ropy rid in-1 (211 )-yll-1 .3.5-triazin-2( 1 HVone 

Yield: 10% 

[0813] Synthesis Example 207 

(RV l-{|"5-( 1 • 1 -DilhiomelhyQlhiophen^-yl [methyl j -4-|4-(4-lliiorophenvlKvhvdi'oxv-5.6 

10 -dilmiropyridm-1 (211Vvll- 1.3.5-triazin-2( I IQ-one 

Yield: 70% 

[0814] Synthesis Example 208 

{R)-5-(14-[4-(4-Fh)orophenyn-5-hydroxy-5.6-dihydroi)yridin-l(2HyvI1-2-oxo-1.3.5-triaz 

15 in- l(2H)-yllmethyllpyridin-2-vl trifluoromethanesulfonate 

Yield: 47% 

[0815] Synthesis Example 209 

(Ry4-[4-(4-f''luoi,ophenvlV5-hvdroxv-5.6-dihvdropvridin-1 (21 l)-yll-l -{|5-(leirahvdrofura 

20 n-2-yi)thiophen-2-yi [methyl}-1.3.5-triazin-2(l HVone 

Yield: 7% 

[0816] Synthesis Example 210 

(RV 1-1 l5"(te],t-Bntvr)thiophen-2-yllnicthyn-4-14-(4-11uoi,onhenvl y5-hydioxy-5.6-dihydr 

25 opyridin-1 (21IVyl I - i .3.5-trtazin-2(lHVonc 

Yield: 16% 

[0817] Synthesis Example 211 

fRy4-({4-f4-(4-Fluorophenvl)-5-hvdroxv-5.f>-dilivdropyndin-](2] l)-vl |-2-oxo-1,3.5-triaz 
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in-1 (2H)-yl)methvOphenyl trifluoromethanesul I'onate 

Yield: 50% 

[0818] Synthesis Example 212 

5 (K)-4-|4-(4-l-]uoroplicnvl)-5-livdro\v-5.6-dihvtli"nvi idiii-l(2l 1 )-yl I I -(f64(2.2.2-trirhior 

oethoxyhnethyllpvridin^-yl 1 methyl)-1,3.5-t riazin-2d HVone 

Yield: 57% 

[0819] Synthesis Example 213 

10 CRV4-(M-l4-(4-Fl uorophenvl V5-hydroxv-5,6-dihvdronvridin-1 (2HVvll-6-mcthyl-2-oxo-

1.3.5-tiiiizin-l(2H')-vl}melhy]1plicnvl tri fl iioromethanesulfonate 

The synthesis was performed using 

(R)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-1 (2H)-yl]-6-methyl-1,3,5-triazi 

15 n-2(l H)-one synthesized in Reference Synthesis Example 334 and 

4-(ch!oromethyl)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 

20 (R)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l (2FI)-yl|-6-methy 1-1,3,5-triazi 

n-2(lH)-one synthesized in Reference Synthesis Example 334 in a similar manner to 

Synthesis Example 11. fhe names of the synthesized compounds and the synthesis 

yields are indicated below. 

[0821] Synthesis Example 214 

25 fRVl-{f6-(Difhioromethoxv)pvridin-3-yl]rnethyn-4-14-(4-nuorophenvlV5-hvdroxv-5.6-

dihydropyridin-1 (21 lVvP-6-metliyl-1.3.5-triazin-2( 1 HVone 

Yield: 55% 

[0822] Synihesis Example 215 
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(IB)-4-f4-(4-FluorophcnvlV5-hvdroxv-5.6-diliy(i)opY] idin-l f2i IVvl l-6-methvl-l -(D-fperf 

luoroethylV 11I-pyrazol- 1-yl I methyl j-1.3,5-triazin-2(l HVone 

Yield: 16% 

5 [0823] Synthesis Example 216 

fRVS-f M^14-l4-FhiomrihcnvlV5-liydroxv-5.6-dilivdroovridin-l(21l)-yH-6-niL>ilivl-2-»x»-

h3,5-biazin-i f2H) - y 1} methyl )pyi'idin-2-yl tri Jl iioromethanesulfonate 

Yield: 44% 

10 [0824] Synthesis Example 217 

(RHl-|4-(4-Fluorophen\l V5-hydroxy-5.6-dihydropyridm-U2l IVvll-ft-mcthyl-l-f (6-1(2.2 

.2-1nihiorocllu>xv)inelhyl lpyridin-3-vl 1 melhylVl,3,5-triaz:in-2( 11 l)-one 

Yield: 31% 

15 [0825] Synthesis Example 218 

fRV4-r4-C4-Fluoi,ophenvI'l-5-hydroxv-5,6-dihvdropvridin-U2IIVvl1-6-nniethvl-l-H3-ftrifl 

uoromethvl )-lH-pyra/.ol-1 -yllmethyli-] .3.5-triazin-2n I IVone 

Yield: 11% 

20 [0826] Synthesis Example 219 

fRy4-M-(,4-FluoroDhcnvlV5-livdroxy-5)6-tlihydropyridin-K21 lVyl|-6-nielhvl-l-{[2-Ui'ilf 

uoromethyi )thiazo]-5-y]]methyll -1.3.5-triazin-2nHVone 

Yield: 6% 

25 [0827] Synthesis Example 220 

H I-(4-( 'h]iirophenvl v5.6-dihYdropvndin-l(2HVvl]-l-( |5-('tnl]uoromcthv0furan-2-v! |g\ 

ethyl I -1,3,5-triazin-2( 11 i)-one 

The synthesis was performed using 
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4-|4~(4-chlorophenyl)-5,6-dihydropyridin-1(21 l)-yl|-l,3:5-triazin-2(II l)-one synthesized 

in Reference Synthesis Example 367 and 2-(brornomcthy!)-5-(trifkioromclhyl)fiiran in a 

similar manner to Synthesis Example 1 (yield: 33%). 

[0828] Synthesis Example 221 

5 4-|'l-(4-l-'hum>plK'nvl )ninmi/in-1 - vl l-ft-mdhvl-1 -11J •( irilhinronii'llivl Hhiaxolo-vi linelliv 

l)-l,3,5-lnazin-2( 1 H)-one 

The synihesis was performed using 

4-[4-(4-fluorophenyl)piperadin-l-yl]-6-methyl-l,3,5-triazin-2(lH)-one synthesized in 

10 Reference Synthesis Example 340 and 5-(chloromethyl)-2-(trifluoromethyl)thiazole in a 

similar manner to Synthesis Example 11 (yield: 22%). 

[0829] Synthesis Example 222 

1 -({3-[ 1 -f4-FIuorophenyi)cvclonropyf|-I,2,4-oxadiazol-5-vli mcthvlM-[4-(4- lluorpphen 

yDpiperazin-1-yl l-6-methvl-1.3.5-triazin-2(lH)-one 

15 

The synthesis was performed using 

4-[4-(4-fluorophenyl)piperazin-l-yl]-6-methyl-l,3,5-triazin-2(lH)-one synthesized in 

Reference Synthesis Example 340 and 

5-(chloromethyl)-3-[l -(4-fluorophenyl)cyclopropyl]-l ,2,4-oxadiazole in a similar manner 

20 to Synthesis Example 11 (yield: 36%). 

[0830] Synthesis Example 223 

(i-iVicihy I-1 - impel ilium)!.'thy I)-11 i-pyni/ol-1 -yljmcllivl j -I- }-(p-r.«K ljpipWtti/in I -\ IJ-1 

.3.5-lriazin-2( IfD-one 

25 r!'he synthesis was performed using 

6-melhyl-4-[4-(p-tolyl)pipcray.in-l-yl]-l,3,5-triazin-2(lH)-onc synthesized in Relercnce 

Synthesis Example 339 and l-(chloromethyl)-3-(pcrfluoroethyl)-lH-pyrazole in a similar 

manner to Synihesis Example 11 (yield: 25%). 

[0831 ] Synthesis Example 224 
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I K J-4-. j [ i -(-I -1 • 11 u nop! K'II y I) jiv in > I id i 11- 5-\ I -1 - 'J 5-! li illut irnniciliyl jihii >phen-- vl J 

melhyl)-l,3,5-triazin-2(] H)-one 

The synihesis was performed using 

5 (R)-4-{[l-(4-fluorophenyl)pyrrolidin-3-yl]amino}-l,3,5-lriazin-2(lH)-one synthesized in 

Reference Synthesis Hxample 338 and 2-(bromomethyl)-5-(trifhioromethyl)thiophene in 

a similar manner to Synthesis Example 1 (yield: 24%). 

(0832 ] Synthesis Example 225 

4-l4-(4-Flin>n>nln.'Hvl KV(>-dihydiop\ ridin-1 (211 )-y!j-{\-mcjhy|- I - j 13-jirilluoromelhvl)-l 

10 H-pyrazol-1-yl Imelhyl )-1,3.5-tria/.in-2( 1 H)-one 

"fhe synthesis was performed using 

4-[4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-6-methyl-l ,3,5-triazin-2(lH)-one 

synthesized in Reference Synthesis Example 343 and 

15 [3-(trifluoromethyl)-1 H-pyrazol-l-yljmethyl 4-methylbenzenesulfonate 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 

20 l-(4-chlorobenzyl)-4-[4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin 

-l(2H)-yl]-l,3,5-triazin-2(lH)-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 yields are indicated below. 

[0834] Synthesis Example 226 

25 1 (4-Chlorok-n/yl)-'l-|4-(fhu-»jihcu5 !-ylj-5,( dihvdropvridin-1 (211)-yl]-1, >.5 -lt ia/.iii-2( I! i 

Vone 

Yield: 30% 

[0835] Synthesis Example 227 
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l-f4-ClilDrobeiiyJvl1-4-f6-nuoro-5'.6'-dihvdro-[3.4'-binvric]in]-rf2'HVvn-1.3.5-tritizi n-2(l 

J t)-one 

Yield: 54% 

5 [0836] In Synthesis Examples 228 to 302, each title compound was synthesized 

using 

4-[4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-l(2H)-yl]~l-{[5-(t 

rifluoromethyl)thiophen-2-yl]methyi}-l,3,5-triazin-2(lH)-one synthesized in Reference 

Synthesis Example 346 in a similar manner to Reference Synihesis Example 139. The 

10 names of the synthesized compounds and the synthesis yields are indicated beiow. 

[0837] Synthesis Example 228 

4-|4-(3-l''Uiomplienvl1-5.6-dihvdmpvridin-n2[ 1 >-y11- l-n5-(trifhioriunelhylMhiophi'n-2-y] 

I methyl 1-1.3.5-tria/.i n-2 fl 11 i-one 

15 Yield: 80% 

[0838] Synthesis Example 229 

4-f4-f4-Fhioro-2-irmtlioxvphenvn-5.6-dihvditmvridin-U2H)-yl)-l-!15-(liil1uoromclhyl)th 

iophcn-2-vlhncihvH-l,3,5-triiizin-2(l I 0-one 

20 Yield: 64% 

[0839J Synthesis Example 230 

4-[4-rrhiophen-3-ylV5.()-dihydropvridin-H21 l)-vl[-l~fl5-(trifluoromelhvl)thionhcn-2-yl I 

methyl 1-1.3.5-1 riazi n-2( 1 HVone 

25 Yield; 50% 

[0840] Synthesis Example 231 

4-f4-(2-Chlomr>vrimidin-5-yl)-5,6-dihyiln>[3yridin-l(21 l)-vl l-l - rfS-ftrifluoromethvlJihiop 

hen-2-yl ]methyl)-l ,3.5-1 riazi11-2( 11 l)-one 
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Yield: 68% 

[084] | Synthesis Example 232 

4-{ 5,6- D i h vd n>- [4,4'-b i uyri d i n I -1 (2 H V y IV i -1[5-(trill LiorumethyQtliiQphen-2-yllmcllwl) 

1.3.5-lriazin-2d I-IVone 

Yield: 76% 

[0842] Synthesis Example 233 

4-[4-(5-Chlorc)thioplK,n-2-yl)-5.6-dihydropvri<.iin-lf2H)-\ IVI - ![5-(tri(lum-omelhyl)lhiuph 

cn-2-y II methyl )-l J.S-tria'/in^f 1 HVone 

Yield: 26% 

[0843] Synthesis Example 234 

4-[4-(2-Fluoroi?henyl V5.6-dihvc!ropyridin-l (2H)-vll-l-i l5-(lrinuoromethvr)tliiophci]-2-yl 

Imethvl >-1.3.5-triazin-2( 11 IVone 

Yield: 44% 

[0844] Synthesis Example 235 

4-i4-(5-C'lik)roi>vrii/in-2-vrv5,6-Jilivdfopvndin-1 (2H Vvll-1 - f|5-(trifliu>romcli)vQtliiophe 

n-2-y llmetiiyl} -13,5-triazin-2f 1 HVone 

Yield: 61% 

[0845] Synthesis Example 236 

4-(4-{4-[(Trifhu>romclhyl)ihip]t>hmy)}-5.6-tlihvdropyridiivl(2Hyy|y l-([5-flrilhum unci 

hyi)thiophcn-2-vi |Diethyl !-1.3.5-lrii)idn-2( 11 IVone 

25 

Yield: 64% 

[0846] Synthesis Example 237 

-1 |4-(m-Tolyl)-5,6-dilivdn)|'yi idin I (21 Ij-yl] I - il-VUi illuiuoinellivI )lliin|i|ioii-2-vllinalhv 

I}-1.3,5-ti'iazin-2( 11 IVone 
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Yield: 74% 

[0847] Synihesis Example 238 

Ethyl 

5 3-11 -f4-Oxo-5-i'r5-(trifluoromethvi')thioDhen-2-yI imethvl i -4.5-dihydro-I.3.5-tiiazin-2-yl 

V 1,2.3.6-teh'abvd ippyridi n-4 ryJQbenzpate 

Yield: 39% 

[0848] Synthesis Example 239 

10 4- -f 4-[4-(TrifluQ]'omethyl)Dhenvll-5,6-dihydropyridin-1 {2HVyl|-l - {[S-f trifluoromethvPt 

hiophen-2-y 1 jmcthvl>-1.3,5-triazin-2n Hi-one 

Yield; 82% 

[0849] Synthesis Example 240 

15 4-f6-Mgthoxy-5'.6'-dilivdro-l2,4'-bipvncliii1-r(2'in-yl1-l-|[5-nrinLK)roniothylHhiophen-2 

-vrimetliyn-K3,5-triay.in-2fl 1-11-one 

Yield: 98% 

[0850]: Synthesis Example 241 

20 4-f6-Fluoro-5'.6ldihvdro-f3,4'-bipvridin|-rf2'H1-vl1-l-{ [5-(trifluoroinethyDthiophen-2-y 

llmethyll-1,3,5-triazin-2{ ] H Vone 

Yield: 64% 

[0851 ] Synthesis Example 242 

25 4-[4-H-l' linmv2-mellivlphei)vl)-5.(Mlihvdropvrklm-K21 l)-vll-1 -_{L.v(]rifluoromclhvMlhi 

ophen-2-yi1mclhyi}-1,3,5 -triazi n-2f 1 Hi-one 

Yield: 89% 

[0852] Synthesis Example 243 
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4-14-Q-Cyclopropylphenyl)-5J6-dihvdropyridinj (21 l)-vri-l-j[5-(tiiHuoromcthyl)thiophc 

n-2-yl Imethyl 1-1,3,5-triazin-2( 110-one 

Yield: 96% 

5 [0853] Synthesis Example 244 

4-f5'.6l-Dihyda>|'2,4l-bipvridin|-r(2'H)-yn-l-fr5-nrilluoromethyr)tliioDhen-2-yl|metliyl 

}-E3-5-triazin-2( 1H )-one 

Yield: 80% 

10 [0854] Synthesis Example 245 

4-(5'.6'-l)ihvdn)-[3.4'-bii)vriciii)l-r(2'l H-ylV l-H5-(lnfliK>rometlivl)lhiophcn-2-vllmethvl 

VI,3.5-triazi 11-2(111 Vone 

Yield: 67% 

15 [0855] Synthesis Example 246 

4-|4-(3-l;luoro-4-mcl hvlplK'i)yh-5.6-dihydror>yridin-I(21 l)-yl|-l-![5-(lrinuoromelhvl)tlii 

ophen-2-y Unielhvl} -1.3.5-triazin-2(' 1 HVone 

Yield: 63% 

20 [0856] Synthesis Example 247 

4-l4-(3-Chloro-4-rhioi'ophcnvl)-5.6-dihydmDvridin-l(21 Q-yl |-l-fl5-(lrirhioi'omethvhth |g 

phen-2-yl Imethyl VI .3.5-lriazin-2( 1 HVone 

Yield: 61% 

25 [0857] Synthesis Example 248 

4-|4-(4-Mi>rpliolinoplienylV5.6-dihvdropvridin-l(2l l)-yri-l-[l5-(tri(l»oromethyl)iliio[ihc 

n-2-yllmethyn-l .3.5-triazin-2(l I D-one 

Yield: 42% 
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[08581 Synthesis Example 249 

4-l5-rrriniioronicthyl)-5'.6'-dihvtli,o-I2.4'-hmyridinl-rf2'l 11-vl l-M [5-(trifluoroincthyOlh 

ioplien-2-yl 11neilwi Vl,3,S-tri;ivdn-2( 11 l)-one 

5 Yield: 45% 

[0859] Synthesis Example 250 

4-l'4-(Thiazol-2-v0-5.(>dihydmpyridin-l (21 D-yll-l -{[5-(trifliioi,onielhvl)tliioDlien-2-vlliii 

ethyl 1- 1,3,5-triazi n-2( 1 HVone 

10 Yield: 28% 

[0860] Synthesis Example 251 

4-f4-(4-l7luoro-3-melhoxvnhenvlV5.6-dihydronvi,idin- l(2H)-vl 1-1- [ 13-( trilluoromethvlHh 

ionhen-2-yll.methyl't -1.3.5-tiiazin-2 fliP-one 

15 Yield: 94% 

[0861] Synthesis Example 252 

4-(6-Methoxy-5'.6'-dihvdro-f3.4'-bipvridin]-l'('2lHVviy Mf 5-f trifl uoi'omethynthiophen-2 

-vllmethvlV1.3.5-lriazin-20 HVone 

20 Yield: 93% 

[0862] Synthesis Example 253 

4-f4-(3-Chloi,0-2-methvlphenvlV5,6-dihvdi'0nvridin-l (2H Vvl] -1 - ([5-f tri fl uoromethvnthi 

ophen-2-yl Imetlivl VI,3,5-triazin-2fl HVone 

25 Yield: 69% 

[0863] Synthesis Example 254 

4-14-O-C li 11 pro ••5-f]uorophenvn-5.6-dihvdropvridin-.l(2HVvll-l-'( [5-(trifluoromethyl)thio 

phen-2-yl Imethyl VI ,3,5-triazin-2( I H')-one 
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Yield: 30% 

10864] Synthesis Hxample 255 

4-H-l4-l;hioi'o-3-f2.2.2-ti'inuoroetin>xv)iilii:nvl|-5,6-dihydror)yndin-H2Hyyl Vl-1 [3-(lril' 

luoromcthvDthiophen-2-ylImethyl I -l,3.5-triazin-2f 1 HVone 

Yield: 64% 

[0865f Synthesis Hxample 256 

4-f5-Chhm>5',6'-dihydro-12.4'-hinyridinl-] '(2'H)-viy 1 - t 15-(lriri»oroiriethv0lhiunhen-2-v 

1 Imethyl) -1,3.5-triazi n-2(IH)-une 

Yield: 11% 

[0866] Synthesis Example 257 

4-|6-f2.2,2-Tiil1tiui,ot:thoxvl-5l,6'-diiiy(.iio-l2.4'-hipvfidiiil-r(2'l f)-ylM-{ f5-(irillnoiomel 

hynthiophen-2-yllmethyl 1 - i .3.5-lriay.in-2( 1 HVone 

Yield: 66% 

[0867] Synthesis Example 258 

4-f6-Chloro-5'.6'-dihvdro-|2.4'-bipyridin"|-Tf2'HVviVl-fr5-('trinuoromelhvl)lhiophen-2-y 

Hmethyl V1.3.5-tria/in-2(I H)-one 

Yield: 57% 

[0868] Synthesis Example 259 

4-[4-1 l-(2.2.2-'rrifltioroethylVlH-pvrir/oi-4-yll-5.6-ilihydropvridin-l f21 IVvl l-M [5-Orill 

uoromclhvl")tli i cjpIioit-2-y Ilmethvl 1-1,3.5-triazin-2f 11 IVone 

Yield: 29% 

[0869] Synthesis Example 260 

4-14-1 lk,n/ortirun-2-yl)-5.f)-dihviJropvridin-1(21 l)-v 1 [-I-M5-(irilluoromei hvhthlopfaen-2-

yl]methyl)-1.3.5-ti'ia?.in-2( I HVone 
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Yield; 43% 

[0870] Synthesis Example 261 

4-(5-i'luofo-5'.6'-dihvdro-f3,4'-bipvridinl-l '(2'FQ-yi)- i -f f5-(lrilliioromethy l)tluoplicn-2-v 

5 Mmethvll-l,3,5-[nay.in-2(1 HVone 

Yield: 38% 

[0871] Synthesis Example 262 

4-f2'-l,'lnoro-5.6-diiivdra-i4.4'-binvndini-lf2H>-vl)-l-il5-(Liinm>iomclhvl)thiophci]-2-vll 

10 methyl W3,54ria^in-2f I H Vone 

Yield: 34% 

[0872] Synthesis Example 263 

4-f5-Fhioro-5'.6'-dihydro-|2.4'-binvridl !iir.L(2! 11 )-vl)-1 -1 (5-( irilluoronKlhyl )tliiophcn-2-y 

15 Ilmethvl V1,3,5-triazin-2(THVone 

Yield: 36% 

[0873] Synthesis Example 264 

4-[4-(3.4-Diflii(ii't>phenvl1-5.6-dihvdropyridiii-lf2in-vll-l-lf5-flrilluoromclhynihioplici)-

2 0 2-yllmethy 1V 1.3.5-triaztn-2f 1 HVone 

Yield: 57% 

[0874] Synthesis Example 265 

4-[4-(,ThiazQl-5-ylV5.6-dihydi,opvridin-lf2HVvH-l-f [S-ftrill uo ceteclhv Qthiophen-2-v 1 ] i n 

25 ethyl}-1,3,5-tna/in-2( 1 HVone 

Yield: 17% 

[0875] Synthesis Example 266 

4-l4-[3-Chloro-5-ftrifluQromethv0phcnYjV5,6-dihvdropvridin-l(2Hyviyi-{ [5-(trifluoro 
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methyl Vli i ophen-2-v II methyl 1-1.3.5-tri azin-2 (1H1 -one 

Yield: 28% 

[0876] Synthesis Example 267 

5 4"!4-|4-[;luoro-3-ftntluoromcthvOphei]yI1-5,6-dihvdronyridin-i(2IT)-yl i-l-j [5-Urill t lore 

m e I hvDthiophen-2-vllmelhyll-l ,3.5-triazin-2( 11 IVone 

Yield: 96% 

10877] Synthesis Example 268 

10 4-(4-Fltioro-5'.61-dihydrof2,4'-bipyiidin]-l'(21H);y 1VI -{|5-fti ifIuoromethynihiophen-2-y 

1 [methyl M .3.5-lriazin-2(1 HVone 

Yield: 48% 

[0878] Synthesis Example 269 

15 4-14~n-Oxo-2.3-i.li hydro-11 !-imien-5-vI)-5.6-diiiydn>iiyri(.iin-l(2l lVvll-l-{|5-(tiinnoroin 

elhvl)thionKen-2-ynmethyl)-l ,3,5-tr iazin-2(lH"i-Qne 

Yield: 55% 

[0879] Synthesis Example 270 

20 4-(6-Fhioro-5'.6'-tlihvtlro-r2.4'-bi[->vridinl-l'(2Tiyy]y l-{ |5-(trilh)oromclhvnthionhcn-2-v 

Ilmethvl V1,3.5-triazin-2n I IVone 

Yield.: 37% 

10880] Synthesis Example 271 

25 4-(4-Mcthoxy-5',6'-dihydr»-[2.4'-binvridml-rf2'Hyylyi-{|5-UrinuoromeihvDll)io|:)hcn-2 

-yl Imethyl VI .3.5-triay.in-2f IHVone 

Yield: 20% 

[0881] Synthesis Example 272 
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4-|4-(fr-Methoxynyra/m-2-vQ-5.6-dilivdmpyridin-l(21 l>vll-l-U5-fU-ifluormTiethvDthior) 

hen-2-vHmelhyU-1.3,5-iria/,iri-2f 11 D-onc 

Yield: 49% 

5 [0882] Synthesis Example 273 

4-f5-('l)li>n>-6-nicllioxY-5'.6'-dilivclm-|2.4'-binvridin[-rf2Tl)-vn-l-{ 15-ftrifluoromctln I )i 

hiophen-2-vlImethyl M.3.5-tria/in-2n IP-one 

Yield: 70% 

10 [0883] Synthesis Example 274 

4-[6-fTrinuoromethvn-5'.6'-dihydro-|2.4'-ljipyridin I- r(2']-D-vll-M|5-(trinuoromethv0lli 

iopheo-2-yllmeth y I}-1,3,5-tria%in-2( i ID-one 

Yield: 33% 

15 [0884] Synthesis Example 275 

4-[4-(3-Methvl isothiazol-5-vD-5.6-dihvdropyridi]i-lf2H1-yl'|-l-f 1'5-ftrifluoromethvDthiop 

hen-2-yllmethvH-l ,3.5-triazin-2f 1 hP-onc 

Yield: 82% 

20 [0885] Synthesis Example 276 

4-|4-f4-Fluoro-3-inethvlphenvD-5.6-dihvdroDvridin-H21 P-vl|-l-l |5-(tririiioromethypihi 

ophen-2-yl] methyl 1-1,3,5-triazin-2( 1 HVoric 

Yield: 77% 

25 [0886] Synthesis Example 277 

4-r4-fS-Fluoro-2-inclhyl|ihcnyl)-5.6-dihydn)pyridin-1(21 [)-yll-l-j !5-( tri lltioromethvlltlii 

o pile 11-2-vl | methyl J J 3.5-Ltwin-2{ 111 l-onc 

Yield: 80% 



281 
[0887] Synihesis Example 278 

2-l;lnoro-5-| l-(4-oxo-5-{|5-(lrifluoromethvPlhiophcn-2-yllmethvlV4.5-dihydro-l .3.5-lri 

azin-2-ylV1.2 3.6-tetrahvilropvrid i n-4-yl|benzonitrile 

5 Yield: 72% 

[0888] Synthesis Example 279 

4-l4-(3-MethoxvphcnvlV5.6-dihvdropyridin-l(2fn-vH-l-l f5-(trifluoromcthyl)thioDhen-2 

-vPme thy I Vl,3,5-triazin-2(l ID-one 

10 Yield: 77% 

10889] Synthesis Example 280 

4-(3-Chloro-6-melhoxy-5'.6'-dihydro-f 2,4'-l-)ipyi idinl-1 '(2'1 D-yl)-1 - i f5-f Irilluiminicthyht 

hiophcii-2-yllinethvlV K3.5-triazin-2(l ID-one 

15 Yield: 36% 

[0890J Synthesis Example 281 

4-f4-(5-Mclhvlthiopl)en-3-yP-5.6-dihvdropvridm-l(2IO-yH-l-[[5-(trifhK>romclhyPll)ion 

hen-2-vllmethyD-1.3.5-tria7.in-2(l I D-one 

20 Yield: 15% 

[0891] Synthesis Example 282 

4-r4-(5-Methyllhiazol-2-vD-5.6-dihvdropyridiii-l(2HVyri-l-U5-(lrifluoromethvDthiophe 

n-2-yllmelhyl)-1.3,5-tria/in-2( 1 HVone 

25 Yield: 39% 

[0892] Synthesis Example 283 

4-l4-(6.7 -Pi hydfo-SH-pyrrolo[1..2-a|irnidazol-2-ylV5.6-dihvtlropyi,idin-lf2HVvll-l-M5-( 

lrilluoi,onicthvhthionhen-2-ylhncthvl}-1.3.5-(riai,Jn-2{l ID-one 
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Yield: 80% 

10893] Synihesis Example 284 

4-(6-Mcthyl-5'.6'-dihydro-r2.4'-bir>vridinl-l '(2'1 IVvlV 1 -{[5-(lrifluoTomethynthiophen-2-y 

11 mclhy 11-1.3,5-tri azi n-2 (1 HVone 

Yield: 86% 

[0894] Synthesis Example 285 

4-|4-(3.5-Difluorophenvl)-5.6-dihvdionvridiii-1 (211 )-vl |-l-f[5-(tri riiioiomethylllhiophen-

2-y1"| methyl }-L3,5-triazin-2flHVoiie 

Yield: 79% 

[0895] Synthesis Example 286 

4-(5-Methoxy-5'.6'-dihvdro-r2,4'-bipvridin1-r(2'nVylvM15-("trif]uoromethvl)thiophen-2 

-yllmethyl M.3.5-lriazin-2( 1 HVone 

Yield: 17% 

[0896] Synthesis Example 287 

4-14-(3-l'''luoro-4-melhoxyphcnvl V5.6-dihydropyridin-1(211 Vvll-I -{f5-(lri Hitoromethyl)th 

iophen-2-yl lethyl} -1,3,5-triazin-2( 1 HVone 

Yield: 66% 

[0897] Synthesis Example 288 

4-f6-Methoxv-5-(prop-l-en-2-vlV5'.6'-dihvdio-[2.4'-bipvridinl-r(2'll)-vl|-l-{|5-(trinvior 

oinethYl)lhiophen-2-yl| methyl}- K3.5-triazin-2(l HVone 

Yield: 63% 

[0898] Synthesis Example 289 

4-(2'-Melhoxv-5.6"dihydro-|4.4'-bipyiidin|- 1(2H )-vl J-1 -! 15-( tri I hioron u t li vl )tliionho> 

yljmelhvl}-1,3.5-1 ria/.in-2( 1H )• one 
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Yield: 68% 

[0899] Synthesis Example 290 

4-{5-Melhyl-5'-G'-dihvdi,ii-|2,4'-hipyridin]-l '(2'U)-yl) J I [5-(lrilliioi,timelltyl)lliioiihen-2-> 

5 Ilmethvl VI.3.5-tiiazin-2( t I D-one 

Yield: 28% 

[0900] Synthesis Example 291 

4-{4-|'4-(l")ifl»»ronK'lhyl)plK>iivll-5.6-dihydn»nvndin- l(2MVvll-l - i IS-ftrilluoromeihyDih 

10 iophen-2-yilmethyn -1,3.5-triazin-2( 1 HVone 

Yield: 57% 

[0901] Synthesis Example 292 

2-F1 ti»ro-4-l 1 -(4-oxo-S-115-{ tri 11 ikJioinelhylHhiophen-2-vl[methyl !-4,5-<Jihydro-1.3.5-tri 

15 azin-2-ylV 1.2,3.6-tctruhvdrt>nvridin-4-vl |benzoni t rile 

Yield: 6% 

[0902] Synthesis Example 293 

4-f6-rDifliiurtniK,lhoxvV5'.6'-diliydro-f2.4'-bipvridinl-r(2'HVvl)-l-t[S-(triniioromctlivl')t 

20 hiophen-2-v 11 methyl \ -1,3.5-triazin-2f 1 HVone 

Yield: 74% 

[0903] Synthesis Example 294 

4-f4-(p-Tolyl )-5.f>-diliydrttpvridin-lf2I D-yl 1-1-tr5-(triniu>rt)mcihvnthioDhcn-2-vl"lmclhYl 

25 VI .3.5-(ria^in-2f 1 HVone 

Yield: 52% 

[0904] Synthesis Example 295 

4-f4-( Benzo [d] oxazol-5-vlV 5,6-d ilivd n ?pvr idtnl-1 (21 lVvl 1-1-{|5-(triHnoromethyl)thiophe 
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o~2-yl | me thy lVl,3,5-tria7.in-2n H)-one 

Yield; 35% 

[0905] Synthesis Example 296 

5 1 '-f4-Oxo-5-{15-ftriflnoroiiicthvl Hhionhen-2-y] Imethyl I -4,5-dihydm-1.3.5-lriaxin-2-vlV 1 

'.2'.3'.6'-tetr:ihvdro-r2.4'-bi pyridinel-5 -carbon it njc 

Yield: 45% 

10906] Synthesis Example 297 

10 ft-Chloro-i'-(4-0X0-5-f[5-flrinuoiOinclhvl)lhionheji-2-vllmcjthy I l-4,5-dihy[!io-L3.5-tria/i 

n-2-ylV r^'J'^'-tctrahydro-ll^'-bipyridinel-S-carbonilrile 

Yield: 33% 

[0907] Synthesis Example 298 

15 r-f4-OxQ-5-fr5-ftrifluQromethvl')thioijhen-2-vllinethvl}-4t5-dihvdro-l,3.5-triazin-2-vi)-l 

'.2',3'.6'-tetrahydro-r2.4'-bipyridinel-6-carbonitrilc 

Yield: 36% 

[0908] Synthesis Example 299 

20 4-f5-Fluoro-6-methv]-5'.6'-dihvdro-r2.4,-binvrK]inl-l'f2'H')-yn-l-{f5"ftrinuorometlTvlMhi 

pp.hen-2-yllmethvl I -13.5-triazi n-2-{ 1 HVone 

Yield: 39% 

[0909] Synthesis Example 300 

25 4-[4-f5-Mclhoxyil)inplK,n-2-v IJ-5.6-di hydropvtidin-l(21 l)-vl|-l-!|5-(trit1uoioiiiclliyl)l11 iy 

phen-2-yllnielhyll - U,5-triazin-2(l HVone 

Yield: 46% 

[0910] Synthesis Example 301 
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I'-(4-Oxo-5-{[5-(trifltioronielhvnihiophcn-2-yl]m elhyll -4.5-dilivtlro-K3.5-t riax i n-2-vl)-1 

' ,2\3'.6'-tetrahydro-12,4'-bipvridinc)-6-carbaldehvde 

Yield: 89% 

5 [0911] Synthesis lixample 302 

5-Fluoro-2-n-(4-0X0-5-1 r5-Cti'iniiorometiivnthiophen-2-vi"lmethyl 1-4.5-dihydro-l .3.5-tri 

azin-2-y])-K2,3.6-tetrahydr»nvridin-4-ynbenzaldehvde 

Yield: 80% 

10 [0912] Synthesis Example 303 

4-r4-f3-Fhioro-4-hvdroxyphenvlV5.6-dihvdropvridin-ll'2! O-yll-l-irS-OrifhioromethvDth 

iophen-2-y Ilmethvl) -1,3,5-triazin-2( 1H l-one 

The syntiiesis was performed using a crude product obtained by syntiiesis using 

15 4-[4-(4,4)5,5-tetramethy]-1,3,2-ciioxaborolan-2-yl)-5,6-dihydropyridin-1 (21 l)-yl]-l-{[5-(t 

rifluoromethyl)thiophen-2-yl2jnethyl}-l,3,5-Lria/rin-2( lH)-one synthesized in Reference 

Synthesis Example 346 and 4 - bromo - 2-fl uo ra ph eny 1 acetate in a similar manner to 

Reference Syndiesis Example 139, in a similar manner lo Relercnce Synthesis Example 2 

(two step yield 41%). 

20 [0913] Synthesis Example 304 

4-l4-(4-Fhioro-3-hytlroxvphenyD-5.6-dilivdronvridin" I (21 l)-yl l-l-{[5-(lrilluoromcthvl)lh 

iophcn-2-vHrncthvl I -1.3.5-triazi n-2( 1 HVone 

The synthesis was performed using a crude product obtained by synthesis using 

25 4-[4-(4>4,5,5-tetramethyl-1,3,2-dioxaboro 1 a n - 2-y I) - 5,6-dihydropyridin-1 (2H)-yl |-1 - {15-(t 

rifhioromethyl)llhophen-2-yl |methyl}-1,3,5-triazin-2( 11 I>onc synthesized in Reference 

Synihesis Example 3'16 and 5-bromo-2-fluorophenyl acetate in a similar manner to 

Reference Synthesis Example 139, in a similar manner to Reference Synthesis Example 2 

(two slep yield 35%). 
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[0914] Synthesis Example 305 

4-{4-[4-F'luoro-2-(hvdroxvmethvl)phcnvll-5.6-dihvdropvridin-l f2l-n-vl}-l-([5-(trinuoro 

methyl)thiophen-2-vl]methyl1,3,5-triazin-2(l i IVone 

The synthesis was performed using a crude product obtained by synthesis using 

4-[4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-l(2H)-yl]-l-{[5-(t 

rifluoromethyl)thiophen-2-yl]methyl}-],3,5 triazin-2(lH)-one synthesized in Reference 

Synthesis Example 346 and [(2-bromo-5-iluorobenzyl)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-yl]methyI}-1,3,5-triazin-2(l 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 

4-11 iiu'-i^S, IS)-2-[4-Fluoronln.:nvl)k-lraliV(li\i-2H-nyian-4 yl lamino! -1 - j |5-(li illuoiomci 

hyl)thiophen-2-yl]methyl}-l .3.5-triazin-2( 1 FI)-one 

Yield: 62% 

[0917] Synthesis Example 307 

4-{[rac-(2S,4R)-2-(4-riuorophenyl)telrahyilro-2H-pyran-4-yrjamino}-l-{[5-ftrifluoromet 

hyl)thiophen-2-yl Imethyl}- V3,5-triazin-2d I P-one 

Yield: 79% 

[091 8J Synthesis Example 308 

4-!|rai,-[ Ms..^Sj -(-I I-' 11 loropl IOI ty I Hei i :ih> tin > l"u i MI I > y I Jam i 11< > J I j [5 -(triflui>i'unu-lh\I )l 
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hiophcn-2-vllmctlivlt-1.3.5-triazin-2fl HVone 

Yield: 63% 

109191 Synthesis Example 309 

5 4-i[nic-r3S.5SV5-f4-Fluoro phenyl)tetrahvdrofuran-3-vl lamino V 1-{| 5-( tri tluoromethvflt 

hioph en -2-ylJmet h y 1} -1.3.5-triazin-2( 1 HVone 

Yield: 73% 

[0920] Synihesis Example 310 

i0 4-f f|rac-( IS.2S)-2-(4-l luoiophunyl)cyclotjropylImelhyl!iiminu)-l-{[5-niilhioroinethvl)t 

hionhen-2-yl"|methy] j-1 .3,5-triazin-2n HVone 

Yield: 56% 

10921 ] Synthesis Example 311 

15 4-|6-(4-l'I uoropheny l)-3-ay.[ihicyclo[3.1.Qlhexan-3-vl l-H I5-ftrinuoromcll»vl)thi»nhcn-2-

yllmethylV1.3.5-lria2in-2fl HVone 

Yield: 80% 

[0922] Synthesis Example 312 

20 tert-Butyl 

trflns-3-f4-nuorophenylV4-l [(4-oxo-5-l[5-(lririuoroinelhvl)thiuphcn-2-yl Imethyl ] -4.5-di 

hydro-1334riazin-2-yDamino1methYn pyrrolidine-1 -carboxylate 

Yield: 89% 

25 [0923] Synthesis Example 313 

4-[5-{• I -1 ''1 LIofop11eny IIhexahydropyrrol o [3,4-elpyrrol-2(' 1 HVyll-l - (f 5-ftrill uoromethypthi 

op.hen-2-yl Imethyl V1,3,5-triazin-2( 11 IVone 

Yield: 58% 
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[0924] Synthesis Example 314 

N-i4-f4-Fluoronhenvl)-i-M-oxo-5- tlS-ftrifluoromeilivDlliionhcn-i-vl Imclhvl i -4.5-tlilml 

•ro-1.3,5-lriay.in-2-vlV-l.2,3,6-ictrahydropvridin-3-Yl1mclhaiK>suH'un;i)i ride 

5 Yield: 12% 

[0925] Synthesis Example 315 

CRV4-r4-f4-Fhioro phenyD-5-hydroxv-5.6-dihydiT>pyrid in-1 (2H)-yl 1-1 - {15-("trifhiorometh 

vlVhiophtin-2-vl Imethyl I-L3,5-lriazm-2t 111 )- one 

10 Yield: 31% 

[0926] Synthesis Example 316 

fS)-4-[4-(4-FlupropliL>nvl)-5-hvdroxv-5.6-dihvdrnpyridin-1(21 i)-yll-1-! |5-(trifluoromethv 

I) thiophen-2-v Ilmethvl 1-1,3.5-triazin-2d HVone 

15 Yield: 20% 

[0927] Synthesis Example 317 

N-l4-(4-F'hioruphcnv!)-l -(4-uxo-5-{ [S-ftiifluoroinethyl )thiophen-2-yl linelliyl)-4.5-dihyd 

ro-1 J.5-triazin-2-yiyi.2.3,6-tetrahvdropyridin-3-yiiacctamide 

20 Yield: 35% 

[0928] Synthesis Example 318 

cis-4-ir3-(4-l<'luorophenvl'teYclobutvnaminoV1-l [5-(trinuoromeihvl)ihiophen-2-vl1meth 

yl V1.3.5-tfiazin-2(l HVone 

25 Yield: 58% 

[0929] Synthesis Example 319 

trans-4-! [3-(4-l;luorophf nyl Icyebhulvl lamino) -1 - i 15-(trinuomineihyl )llhophcn-2-yl line 

thyU -1.3,5-triazin-2( I HVone 
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in a quantitative yield 

[0930] Synthesis Example 320 

trans-l-f4-Fluoror:>henvlV3-[(4-oxo-5-([5-(t.rifluoromethvPlhionhen-2-yl1methyll-4.5-dih 

ydro-1.3.5-triazin-2-vPamino|cvc 1 obutaneearfaonitri ie 

Yield: 43% 

[0931] Synthesis Example 321 

4-[5-Amino-4-f4-thmrophenvP-5,6-d ihvdropyridi n-l(2H)-vll-l-{[5-(trifluoromethylHhio 

phen-2-vl1methvn-1.3.5-triazin-2f 1 HVone 

Yield: 42% 

[0932] Synthesis Example 322 

4-(5'-Hvdroxy-6-inclhoxy-5',6'-diliydro-|2.4'-binvridin |-1 't2'l I VvIV1 - {f5-(trifhioromethyl 

)thiophcn-2-yllmtfthvl 1-1.3.5-triazin-2(l 1 P-onc 

Yield: 20% 

[0933] Synthesis Example 323 

fS)-4-[5-Amiiu)-4-(4-lliu)ioplicnvl )-5.6-dihydmpviidin-l(2IP-vll-[-i[5-(trilhioromcthvP 

thiophen-2-yr|melhyl) -1,3.5-lriazin-2( 1 HVone 

Yield: 15% 

[0934] Synthesis Example 324 

fRV4-[5-Ainino-4-f4-Huoronhcnyl V5.6-di hvdropyrid in-1 (21 p-vl I-1 - ([ 5-(trifluoromclhyl) 

thiophcn-2-yl linethyI Vl.3.5-tria/in-2f I IP-one 

Yield: 32% 

[0935] Synthesis Example 325 

fRV4-r4-f3-Fluoro-4-mothvlnlienvlV5-hydroxv-5.6-dihydropvridin-lf2HVvn-l-(r5-(trifl 

LioromethvPllhoi)hen-2-vl Imethyl 1 -1,3.5-lriazin-2( I HVone 
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Yield: 76% 

[0936] Synthesis Example 326 

(R')-4-| 4-(3-Chloro-4-fl Liorophenviy5-hYdroXY-5.6-dihvdropvridin-H21-0-yl I-1 - {|5-(tii flu 

5 oromethyl)thkmhcn-2-yl Imethyl i-1.3.5-ti in/in-2( 11 H-oim 

Yield: 76% 

[0937] Synthesis Example 327 

([tM-15-Hydraxv-4-f4"incihvllhioi:)hcn-2-vr)-5.6-dihvdropYnclin-H21 l)-vl 1-1-{15-f Ifi lluo 

10 rometl iyl)thiophen-2-y 11 methyl l-1.3,$-lrtazin-2f1H)-one 

Yield: 50% 

[0938] Synthesis Example 328 

(R1-4-f5'-Hvdroxy-6-methoxy-5l.6'-dihvdro-r2.4,-biDYridinl-l '(2'1 l)-yl)-1-(l5-(trinuQrQm 

15 elhyOthiophen^-yllmelhyl}-l,3.5-triazin-2( 1 H)-one 

Yield: 31% 

[0939] Synthesis Example 329 

(R)-4-f5-Chloro-5'-hvdi,oxy-6-methoxy-5'.6'-dihydro-12.4'-bir)vridinl-r{2'l l.)-yh-l-{ |5-ftr 

20 ifluoromethvnthiophen-2-yl lmelhyll-l.3.5-lrin/in-2f 11 P-onc 

Yield: 15% 

[0940] Synthesis Example 330 

(K)-4-(6-Chloro-5'-hvdn;)XY-5'.6'-dihvdro-l2.4'-bipvrklinl-r(2'l-l)-vD-l-i IS-Urilhiommcih 

25 yi)lhiophen-2-v 1 Imethyl \ -1.3.5-tria/i n-2f 1HV one 

Yield: 19% 

[0941] Synthesis Example 331 

fR)-4-|4-(4-r'luort)-2-ir)cthvlnlienyl)-5 -hvt lin,sv-5.6-dihydroinii din-1 (.'.I I) v | J -] -115-(trill 
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no ro methyl) lh iophcn-2-vl ] methyl 1 -1.3.5-triazin-2( 110-onc 

Yield: 51% 

[0942J Synthesis Example 332 

5 (R)-4-(5'-Hyda)xy-6-mt:lhvl-5'.fi'-dihydro-l2,4'-hitn'ridinl-l'(2'in-yiyi-ll5-(Liinuoii)met 

hyOthiopheD-2-ylJmethyl VI ,3,5-triazin-2( 1 HVone 

Yield: 73% 

[0943] Synthesis Rxample 333 

10 (RV4-|5-1 lvdroxv-4-(5-mcthylthionhcn-3-vl t-S.ft-dihvdroimidin-1 (210-yll-l - (15-flriQuo 

rotne(hyl1thiophert-2-yHmL'tlwIl-l,3.5-triazin-2( 11 l)-one 

Yield: 37% 

[0944] Synthesis Example 334 

15 4-[5-Amhio-4-f4-fluorophenylV5-methyl-5.6-dihvdroPvridin-l f2HVyl 1- M [S-ftrifluorom 

elhv0lhiophen-2-vl"lmethyl j-1,3,5-lrmzm-2( 1 HVone 

Yield: 40% 

[0945] Synthesis Example 335 

2 0 i'RV4-f5-l-1iuoi't?-S>-hydroxy-6-methvl-S'.6'-dilwdi,o-|"2.4l-binvridinl-r(2'llVvlVI-fl5-(triH 

uoromethvl )thiophen-2-yl Imethyl V1,3,5-triazin-2( 1 HVone 

Yield: 77% 

[0946] Synthesis Example 336 

25 4-[4-f4-FluoropheiiylV5-fhvdroxymethyr)-5.6-dihvdronyridin-i(2HVvl l-MfS-dnfluoro 

methvi'tthiophen-2-yl Imethyl }-L3.5-triay.in-2(l 1 l)-_one 

Yield: 60% 

[0947] Synthesis Example 337 
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4-i UI r.3r)-3-(4-Fluoronhcnvl V3-( hydroxy methyl Icvclohwvl lamino I -l-{|5-(nilluoroincl 

hyO.tliiophen-2-yljmethyl V1,3.5-triazin-2{ I HVone 

Yield: 73% 

5 10948] Synthesis Example 338 

4-rnR.5S.9sV9-(4-FluofflphenylV9-hydroxv-3-oxa-7-a/ahicyclo[3.3.11iionan-7-vl"l-l-f l'5 

-ftrilHiornmethvl)lhi(inhen-2-yl ]nielhyl1,3.5-n iazin-2( 1I p-one 

Yield: 88% 

!() [ 0949] Synthesis Example 33 9 

4-[4-('4-FlitOTophenyl)-5,6-dihvdro|iyi,idi»-H2HVvll-6-("trinuoroniethylVl-{f5-(trit1uoro 

methv I)thi ophen-2-y 11 methyl)-1,3,5-triazin-2( I HVone 

The syntiiesis was performed using 

4-(methyHhio)-6-(lririuoromeLhylVl-{[5-(lnHuoromethyl)thiophen-2-yl]melhyl}-l,3,5-tri 

15 azin-2( 11 l)-one synthesized in Reference Synthesis Example 372 and 

4-(4-fiuorophenyl)-l12,3s6-tetrahydropyridme in a similar manner to Reference Synihesis 

Example 348 (yield: 40%). 

[0950] In Syntiiesis Examples 340 to 383, each title compound was synthesized 

using 

20 6 -m e thy ] -4~( m et hy I th i o)- l-{[5-(lril1uoromethyl)thiophen-2-yl]mcthyl}-l,3,5-triazin-2(lH 

)-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 

25 4-f4-f4-FliioropheiiyI)-5,6-dihydropvridin-1 (2HVvl l-6-methyl-l -{|5-Urinuoromethvl)lhi 

ophen-2-yllmethyl VI 3.5-lriazin-2f I ITl-one 

Yield: 31% 

[0952] Synthesis Example 341 
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4-[4-(4-HuorophenyIVS-hydroxy-5.6-dihydlopyridin-1 (2H)-yll-()-mcihvl-1 - I [5-(trifluoro 

methyQlhionhcn-2-YHnicthvli I ..V5-lriny.in-2( 11 0-one 

Yield: 93% 

5 [0953] Synthesis Hxample 342 

fk)-4-l4-f4-l''Ui<jroDhenyh-5-hydroxv-5.6-dihydropvridin-1(21-1'>-vri-6-nieihyM-{|5-(iri II 

uoromethyl')thiophcn-2-vrimetliyH-J ,3,5-triay.in-2f IH)-une 

Yield: 88% 

10 [0954] Synthesis Example 343 

(S)-4-[4-(4-l:lut)n>pliei)vn-S-hvdi-oxy-5/)-clihvdi,upvndin-H2I l)-vI[-6-mcihvI-l-{|5-(lrifl 

normnethyl'Hhiophen-2-vnmelhv 11 -1.3-5-Ui azi n-2( 1 HVone 

Yield: 75% 

35 [0955] Synthesis Example344 

4-[4-(4-l:lLioioDheiivnpipera/Jn-l-vl|-6-niethyl-l-il5-(lrin»oromelhvl)lhiunhcn-2-yl|met 

hyl V1,3.5-triazin-2f 1 i p-one 

Yield: 94% 

20 [0956] Synthesis Example 345 

• I • |4-(6-Melhoxypyrklin-2-vPpipcray.in-l -vl]-6-mclhvl-Mf5-(lrinLioromcihvl)thi»phen-2 

-yl 1 methyl)-1,3.5-triaxin-2( 11 Q-one 

Yield: 95% 

25 [0957] Synthesis Example 346 

4- f 4-( 5 - C'li 1 o ro- 6 - in e t li n x y p v n d i n -.^v I )pipiTi)/in-l-yl|-6-methy]-l- l[5-ftrirhior»melli'. I n 

hiophert-2-vl Imethyl Vl,3.5-triiizin-2( 1 HVone 

Yield: 90% 
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[0958] Synthesis Example 347 

(S)-4-f5-An]hu)~4-f4-fhioi-oplicnYr)-5.6-tli hydivpyrid i n-1 (2HVvl ]-6-melhy.j-1 -{[5-(trifluo 

romethy I Hhiophen-2-vI Imclhyl) -1.3.5-tria/.in-2f 1 Mi-one 

5 Yield: 66% 

[0959] Synthesis Example 348 

(RV4-15-Ammo-4-(4-fluorQphcnyl)-5.6-ilihvdropyiidm-l(21 IVyl I-6 - mdhyl-l -{|5-(lii)luo 

romet hyl Itlii ophen -2 - vl 1 met hyl I -1,3.5-liitizin-2f lH')-one 

10 Yield: 76% 

[0960] Synthesis Example 349 

(R)-4-[4-(3-Fluoro-4-melli\l phenyl)-5-hydroxv-5.6-dihyd ropvrid i n - l(2IIVvlV6-mcihvl-l 

-1 f 5-(tnlluoromethv.nthiophen-2-yl ImethylV1.3.5-triazin-2( 1 HVone 

15 Yield: 87% 

[0961] Synthesis Example 350 

(Ry4-|4-(3"Chloro-4-nuorophenyn-5-hvdroxy-5.6-dihvdroi,)Yridin-H2I D-vll-6-meihyl-l-

{[5-ftrifluoronielhvOlhiophen-2-yI1methy I} -1 J^-triazhi^f II IVone 

20 Yield: 71% 

[0962] Synthesis Example 351 

4-f4-(3-Fluoro-4-methv]phei)vJV5.6-dihyd)Ooyridin-l('2IIVyri-6-methyl-l-(r5-(triHuoro 

in c ih vllt h i o phe n-2 - v 11 met h vl V1,3.5-triazin-2f 1 HVone 

25 Yield: 67% 

[0963] Synthesis Example 352 

4-14-(3-(.'hlon>"4-l]noronhcnv J )-5.6-dihydropvridin-1 (21 I Vvl l-6-mdhyi- l-i 15-ftrilhiorum 

ethvnthiophen-2-vllmethy.l Vl,3.5-Lria?.iii-2(I f l)-onc 
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Yield: 64% 

[0964] Synthesis Example 353 

4-f6-Melhoxv-5's6'-dihvdi'o-|2,4'-bipyridin|-rf2'H)-yD-6-rnethyl-l-{ 15-(trifluorometiiyni 

hiophcn-2-v|Imethyl! -1.3,5-triazin-2f 1 H)-one 

Yield: 87% 

[0965J Synthesis Example 354 

4-(5-ChIoro-6-methoxv-5'.6'-dihvclro-l2.4'-bipyridin1-l '(2'HVvlV6-methvl-M ['5-(trifluor 

omelhvQthiophen-2-y 11 methyl} -1,3,5-triazin-2( 1 HVone 

Yield: 62% 

[0966] Synthesis Example 355 

6-Methy]-4>r4-f4-methvltliiophen-2-ylV5,6-dihyclfoPvridin-ir2HVy,11-l-{r5-ftrifluoromel 

hvDthiophen-2-vl] methyl \-\,3.5-triazin-2(HIVone 

Yield: 73% 

[0967] Synthesis Example 356 

nO-4-(5'~Hydt,oxy-6-melhoxy-5',6'-dilmim-l2.4'-hipYridiiil-l'(2'l 1 VvlV6-mclhyl-l-if5-(l 

rilhioromelhyQthiophen-2-yI Imethyl jjJ ,3,5-triazin-2(l HVone 

Yield: 37% 

[0968] Synthesis Example 357 

6- Me t hy I -4-[4-(5 -me11 w 11 h iophc11-3 -y 1)piperazi n- L.v 1 li15:(1Q H uoroinlethy I)thic>phen-2 

-vl"! methyl}-1 ,3.5-trhizin-2( 1i HVone 

Yield: 88% 

[0969] Synthesis Example 358 

4-L4-(3-Fluoro-4-iiielhylphe.nyJJpjpern/in-1 -vlK>-inoilivl-l-i[5-(lrilliioionK,lhyl)lhioplicn 

-2-y)1metl iylj-1,3.5-tria/.in-2 (J1 l)-onc 
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Yield: 94% 

[0970] Synthesis Example 359 

4-|4-f3-Chloro-4-i1uorophenv0piperazin-l-vll-6-mcthyl- U! [>(trifl.woromethyluliinphen-

5 2-yllmcthvl} -1,3,5-triazin-2( 1 HVone 

Yield: 89% 

[0971] Synthesis Example 360 

cis-4-{[3~{4-FIuoroDhenyl)cyclobiitvHamino}-6-methyl-l - ||5-ftrifliuiromeHw I Hhiunhen-

10 2-yl I methyl M ,3.5-lriazin-2( 1 HVone 

Yield: 94% 

[0972] Synthesis Example 361a 

fR)-4-f5-Chk)t'o-5'-hvdi,oxy-6-mcllioxY-5'.6'-dihydro-[2.4'-bipyridinl-r(2TO-vO-6-methy 

15 l-l-i [5-(tnfluoruiTielhynthiophen-2-vllmelhvli-1.3.5-triazin-2i'IHVone 

[0973] Synthesis Example 361b 

4-lf3'KV5-Chloro-3'-hvdroxv-6-melhoxv-3',4'-dilivdro-l2.4'-hipyi-itlinl-l'f2'l l")-yll-6-mcih 

yl-l-i l'5-(lrinu»roinclhvhlhiophcn-2-yl Imethyl I -1.3,5-triazin-2( 11 IVone 

20 The synthesis was performed using 

(R)-5-chloro-6-methoxy-l'f2'>3',61-letrahydro-[2!4l-bipyridin]-3l-oI synthesized in 

Reference Synthesis Example 144 lo obtain the litle compound (yield: 30%) of Synthesis 

Example 361a and the title compound (yield: 48%) of Synthesis Example 361b. 

[0974] Synthesis Example 362 

25 f R)-4-|5-l [vdroxv-4-(4-mclhyllhiuohi'ti-2-vl)-5.6-dihvdroDYridin-l(2H)-vll-6-me[hvl-l-( 

[5-(lrinxioiomelhyl)lhiophen-2-yl|melhyl [• -1,3,5-1 ria/.in-2('l I IVone 

Yield: 99% 

[0975] Synthesis Example 363 
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6-Mmhvl-4-l4-(-n-U)lvl)pinL'r{izin- 1-yli-1 -115-< ui [1 uoromcilivl'Hhiopheti-2-vl] mc i h v 11-1.3. 

5-triazin-2f I ID-one 

Yield: 89% 

5 109761 Synthesis Example 364 

fi - Mellivl-4-14-(6-mcllwlnyridin-2-ynmncn.)zin-l-vll- H l5-(triflii»romcthvlHhit>plien-2-v 

1 Imetlivli-1.3.5-triazi n-2f IHI-one 

Yield: 99% 

10 [0977] Synthesis Example 365 

4-r4-(5-Hu()m-6-mi'thvlpyritlin-2-yl )Dipera/in-1 -yl l-6-melhyl-1- f f5-f tri lluoioinclhylHHi 

o phen -2-vllm ethy 1}-1,3,5-triazi n-2f 11 Il-one 

Yield: 92% 

15 [0978] Synihesis Example 366 

4-14-f6-Chloropyridin-2-vl1piDerazin-l-vl]-6-methyl-l-j[5-(trjnuoromethyl1thiopl-ien-2-v 

Ilmethvl]-1,3,5-triazin-2( 1 HVone 

Yield: 90% 

20 [0979] Synthesis Example 367 

4-l4-f3.5-DilhiOTOpliciivllnintTazin-l-yll-6-methvl-HI5-(trilluommethvnthionhen-2-vll 

methyl} -1,3,5-tr iazin-2( 1 Hi-one 

Yield: 94% 

25 [0980] Syntiiesis Example 368 

6-Mcthyl-4-14-(5-melhvipvndin-2-yl )pipur;i/iii 1 - v![-1 ! 15-f tri 11 uoromethyl) thio plien-2-y 

l]meihvl |-1.3.5-triazin-2( 1 Ill-one 

Yield: 95% 
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109811 Synthesis Example 369 

(K)-4-|4-(4-Fluoro-2-iiKthvlphenyl)Q-hydwxv-5.ft-dihydr»imidiii-1(211)-yl|-(>-iiictl>yI I 

- ((5-(trifliiorojnethvnthiophen-2-vnmethvl l-1.3.5-lriazin-2f 1 HVone 

5 Yield: 56% 

[0982] Synthesis Example 370 

4-|2-(4-l'liioi,ophenyl)-2.8-dia/aspiro|4.51dL,citn-8-yll-6-ii)ethvl- l-(|5-(trilluoromcihvl)lh 

iophen-2-vl Imethyl 1 -1.3,5-triazin-2( 1HVone 

10 Yield: 95% 

[0983] Synthesis Example 371 

(R )-4-(5'-Hydroxy-6-mclhvl-5'.6'-dihydro-f2,4'-hipvridin I-1 '(2'l I)-vl1-6-inelhyl-1 -i I5-(tiil' 

luoromethvnthiophen-2-yr|methyl)-l,3.5-triazin-2(IH)-one 

15 Yield: 79% 

[0984J Synthesis Example 372 

(K)-4-[5-l lvdi'oxv-4-(5-methvlthiophun-3-vl)-5,6-dihvdmpviidin-l(21 l)-yl |-6-methyl-l-( 

f5-(trifluoromethv Olhiophcn-2-vnmelhylV1.3.5-triazin-2( 1 HVone 

20 Yield: 59% 

[0985] Synthesis Example 373 

4-(4-[4-rhioro-2-(hvdioxymethvl)phenyll-5,6-dilivdropvridin-l(2HVvrV6-melhvl-l-(l5-

(trifluoromethyl)thioi:ihcn-2-vI Imethyl} -1-3,5-tria/in-2( I HVone 

25 Yield: 25% 

[0986] Synthesis Example 374 

4-{4-14-l7hioro-2-(hydroxymethvl)phfiivllpipfraziii-l-yl!-6-methvl-l-{[5-(tritiin)i-oir)eth 

yl)thiophen-2-yl Imethyl VI,3,5-tvia?,in-2(I HVone 
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Yield: 80% 

[0987] Synthesis Example 375 

(10-4-(5-rhioro-5'-hvdi-QXY-6-methyl-5',6'-dihvdro-r2.4'-hipvridiiil-1 '(2'10-vlV6-nielhvl-

1 -f [5-ftrifluoromethy0thiophen--2-vllmethvlVl .3.5-triaziii-2(ll I Vone 

Yield: 56% 

[09881 Synthesis Example 376 

4-|6,f>-Diritiorn-4-(4-llunmpl]eiivl)-L4-din/epiin-l-yl|-6-niellivl-1 -(F5-(lri lluoromctliypt 

hionhen-2-vllmctlivU-U3,5-triazin-2f1I IVone 

Yield: 85%. 

[0989] Synihesis Example 377 

4-f6.6-Dinuoro-4-plienyl-l,4-diazepan-l-vl)-6-melhyl-1 -{f5-f trifluoromethyl Hhiophen-2 

-vll methyl V 1.3.5-triaziti^f I HVone 

Yield: 99% 

[0990] Synthesis Example 378 

4-|4-(6-Mcthyl-4-oxQ-5-{ 15-(trirUioromellivl}thiophcii-2-Yl Imethyl 1-4,5-dihydro-1.3.5-tri 

azin-2-vr)nipcrazin-l-vllbenzonitrile 

Yield: 69% 

[0991] Synthesis Example 379 

4-[4-(4-Fliioropli.cnylV5-( hydroxy m elliyl jo.ft-d i liyd ropy rid i n-1(211 )-vl|-6 -meiliyl-l-M5-{ 

ti'ifluoromethvl)thiophen-2-yll methyl VI ,3.5-triazin-2f 11 0-one 

25 

Yield: 60% 

[0992] Synthesis Example 380 

4-IK-I4-K1 uorophcnvl)-3.8-dioy.abicyclo[ 3.2.1 loctan-3-yl l-6--nieUn l-HI5-(trifliioromciliv 

l)t 1 iiopheii-2-yllmeihyI} -1.3,5-tria/in-2( 1 H) ̂ one 
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Yield: 40% 

[0993] Synthesis Example 3 81 

4-14-f 4-Fluoro phenyl V4.7-diayaspiror2.51octan-7-vll-6-me[hyl-l-f fS-ftrifluoromethylMhi 

5 ophen-2-yl Imethyl)- L3.5-tiiazin-2( 1 HVone 

Yield: 49% 

[0994] Synthesis Example 382 

4-r4-(Adamantan-1 -yDpiperazin- l-yl]-6-methyl-1 i5-(trifluo roinethyl)lhionhen-2-vl1mc 

i 0 thvl VI .3.5-U'ia-/.in-2f IMVone 

Yield: 86% 

[09951 Synthesis Example 383 

4-ll4-f3.4-Dinuoi'oplieiiyl)lliia'/ol-2-vllamiiKi V6-methvl-l-ll5-(trilhiQR)ineHwnthiophen 

15 -2-vtlmethvn-1.3.5-tri azin-2d HVone 

Yield: 25% 

[0996] In Synthesis Examples 384 to 389, each title compound was synthesized 

using l-[(5-bromothiophen-2-yl)methylj-4-(methylthio)-l,3,5-triazin-2(lH)-one 

20 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 

(RV4-15-Ainini>'l-f4-l1tiHroplicnvI »-5,6-dihydropvridin-1 f2H Vvll-1 -|(5-biomollunphcn-2 

25 -ynmethYll-13.5-lriazin-2(lHVone 

Yield: 58% 

[0998] Synthesis Example 385 

(R VI -U5-Bromolhiophen-2-v fiftieth v 11-4-14-(4-nuoi,ophcnvlV> "hvdroxy-5.6-di livdropyri 
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din-1 (2HVvl 1-1.3.5-tria/.in-2( IH Vone 

Yield: 86% 

[0999] Synihesis Example 386 

5 (R)-1 -| (5-lkonwthiimhcn-2-vT)melhvl 1-4-14-(3-lliu)m-4-mcthvlphcnvl)-5-hvdmxv-5.6-di 

hvdropvridin-1 (21 IVviy1.3.5-triiizin-2( 1 HVone 

Yield: 36% 

[ 1000] Synthesis Example 387 

' 0 (lit [-[(5-lkonwihioplK-ii-2-vl)methvl|-4-[4-(3-chloiP-4-lhioroplienvl)-5-lwlwxv-5.6-di 

hydiopyridin-1 (2H Vyll-1.3.5-triazin-2( 1 HVone 

Yield: 93% 

[1001] Synthesis Example 388 

I 5 (R)-l-f(5-Broinol liiophen-2-yl)melhyll-4-(5'-hvdroxv-6-methoxy-5'.6'-dihvdro-|2,4'-biny 

ridinl-1' (2'HVvlV1,3.5-triazin-2( 1 HVone 

Yield: 59% 

[ 1002] Synthesis Example 389 

20 (R)-l-[(5-l^i onH)lliii)phcn-2-yl)mcihy I |-4-(5-clil{)io-5'-liYdroxy-6-mellioxv-5'.6'-dihydrp-| 

2.4'-bipvridin1-1' (2'HVylV 1.3.5-triazin-2( 1 HVone 

Yield: 13% 

[ 1003] In Synthesis Examples 390 to 396, each title compound was synthesized 

25 using 

l-[(5-bromothiophen-2-yl)methyl]-6-methyl-4-(methyllhio)-l ,3,5-triazin-2(lH)-one 

synthesized in Reference Synthesis Example 297 in a similar manner to Reference 

Synthesis Example 348. The names of the synthesized compounds and the synthesis 

yields are indicated below. 
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110041 Synthesis Example 390 

(IO-4-[5-Anima-4-(4-Huoffi[)hcnvlV5.6-dilwjwpvridin-U2ID-vll-l"l'(S-bromothiophcn-2 

-yllmet hvl l-6-meihvl-l.3.5-lriazin-2f 1 Hl-one 

5 Yield: 63% 

[1005] Synthesis Example 391 

IR)-1: |(5-I i Lomtnhi(iphen-2-vHmL,lhvil-4-l4-(4-lhiL)rorilK>iivlV5-livdn)xv-5.6-dilivdroiJvri 

din-1 f2H)-yll-6-mcthyl-1,3,5-triazin-2( 1 HVon e 

10 Yield: 96% 

11006] Synthesis Example 392 

(RVI-ll'5-[imnn)tliionhen-2-vnmeihyll-4-|4-f3-Huoro-4-melhyli>lK'riyl)-5-hydioxyo,6-di 

hydmnvridin-l(31 lVvH-6-metlivl-l .3.5-lriayin-2( 11 I Vone 

15 Yield: 95% 

[ 1007] Synthesis Example 393 

(10-1 -lf5-Hromoihiophcn-2-vi)methyl|-4-|[4-[3-ci)k>ro-4-ll[ioiunhu,i)vl)-5-iiydroxy-5.6-di 

hvdropyridin-1 (2HVvn-6-methyi-l .3.5-triazin-2fl HVone 

20 Yield: 99% 

[ 1008] Synthesis Example 3 94 

(RV l-l(5-Hi'nmt)thiophen-2-vl')mcthyll-4-(5,-hvdi,oxv-6-methoxy-5'.6'*dihvdi,o-[2.4'-l')ipv 

ridirtl-1' (2'i l )-vn-6-methyl-1.3,5-tria/,in-2f 11 l)-one 

25 Yield: 22% 

11009] Synthesis Example 395 

(lO-l-KS-BrumothiopI icn-2-yl)n ictj iv I j • I -[5-chloro-5'-lwdroxv-6-methoxv-5',6'-dihvd K > [ 

2.4'-bipyridin|-11 f2'HVylV6-nietliyl-1.3,5-triazin-2(l IiVone 
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Yield: 13% 

11010] Synthesis Hxample 396 

(10-1 -ll5-Bromolhiophen-2-vl)mcthyl l-4-[5-hvdi'oxy-4-(5-melhyllhiophen-3-YD-5,6-dihv 

dropvridin- i (2H)-yl]-6-melhyl-1.3.5-triazin-2( I Hi-one 

in a quantitative yield 

[1011] In Synthesis Examples 397 to 402, each title compound was synthesized 

using I-[(5-chlorothiophen-2-yl)rnethyl|-4-(melhy)thio)-l,3,5-triazin-2(lH)-one 

synthesized in Reference Synthesis Hxample 299 in a similar manner lo Reference 

10 Synthesis Example 348. The names of the synthesized compounds and the synthesis 

yields are indicated below, 

[1012] Synihesis Example 397 

(R1-l-f(5-ChlprothioDhen-2-vl1mellivl1-4-r4-(4-fluoroBhciivn-5-hYdrpxv-5.6-tlihvdronyri 

din-U2H)-yl 1-1,3 J>-triazin-2fl 1-Q-onc 

Yield: 98% 

[1013] Synthesis Example. 398 

(R1-4-r5-Amino-4-(4-nuorophenyl1-5.6-dihydi'opvridin-1 (2H1-ylTl -I (5-chlorothiophen-2 

-vllmethyll-l ,3.5-lria/.in-2f 110-one 

Yield: 73% 

[1014J Synthesis Example 399 

(R1-l-rf5-Chiorothiophen-2-vDmethyl 1-4-14-O-fhioro-4-mellivlr>hcnv0-5-bydroxy-5,6-di 

hvdropyridin-1 (21 D-vl 1-1.3,5-1 riazin-2( 111 )-<>ne 

Yield: 34% 

[1015] Synthesis Example 400 

fRV4-l4-(3-Chloro-4-fl uoroplienvn-5-hydroxy-5.6-dihydi,opvi,idin-lf2i i1-yl|-l-r(5-ehlor 

nthiophcn-2-yl imethyl I-1,3,5-triazin-2( HQ-one 
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Yield: 62% 

[ 1016] Synthesis Hxample 401 

(RV l-ff5-rhlorothionhen-2-ynmethvll-4-f5'-livdroxy-6-mctlioxy-5'.6'-d.ihvdro-[2.4'-bipv 

5 ridinl-1' (2'i IVyi V 1,3.5-triazin-2(ll-l Vone 

Yield: 41% 

[1017] Synthesis Example 402 

fR')-4-f5-Chloi-o-5'-]iydroxy-6-methc}xy-5'.6'-dihvdro-[2,4'-hipvridiii1-rf2'l 1 VvlVl-ffS-chl 

10 orothionlien-2-yOmethvl l-1,3,5-triazin-2( 1 HVone 

Yield: 22% 

[1018] In Synthesis Examples 403: to 410, each title compound was synthesized 

using 

15 l-[(5-chlorothiophen-2-yl)methyl]-6-metliyl-4-(methyUhio)-l,3,5-triazm-2(lH)~one 

synthesized in Reference Syntiiesis Example 300 in a similar manner to Reference 

Synthesis Example 348. The names of the synthesized compounds and the synthesis 

yields arc indicated below, 

[1019] Synthesis Example 403 

20 fRVI -l(5-C'hlorothiophen-2-vl)methyl |-4-l4-(4-fluoroplienvh-5-hvdi'Oxv-5.6-dihydropyi'i 

din-]f2HVvll-6-methyl-l ,3.5-1riazin-2( 1 HVone 

in a quantitative yield 

* 1020] Synthesis Example 404 

25 ('RVl-[f5-Chlorothiophen-2-ynmcthvll-4-r4-f3-fluoro-4-methylphenvlV5-hvdroxy-5.6-di 

hytlropyridin- 1(211 Vvl|-6-im:lliyl-l .3.5-triazin-2( 11-1 Vone 

Yield; 85% 

[1021] Synthesis-Example 405 
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(R)-4-14-(3-Chloro-4-flui>roplK:nylV5-hydi,oxy-5/?-dihydroi)vridiiv-l(2HVyll-l -|(5-chlor 

olhit)phL'ii-2-vl)mciliy] l-6-nicthyl-1,3,5-iria/in-2( I I 0-one 

Yield: 70% 

5 [1022] Synthesis Example 406 

(R)-l-ff5-Chlort>[liioDheii-2-vl1methvri-4-f5'-hvdroxv-6-mclhoxv-5'.6'-dihvdro-l2.4'-bipy 

ridml-1' (2'HVylV6-]nelhyl-K3,5-triazin~2n HVone 

Yield: 36% 

10 [1023] Synthesis Example 407 

nO-4-(5-Chloro-5'-hvdn)xv-6-mcthoxv-5'.6'-dihvdro-f2.4'-bipvridin t-1 'f2'H )-vD-1 -[(5-chl 

urolhi»nhcn-2-vPmethyl|-6-methvl-lJ,5-iriazin-2( I HVone 

Yield: 13% 

15 [!024] Synthesis Example 408 

(R)-l-I(5-rhlorpthiophcn-2-vl1inethvll-4-l5-hviiroxy-4~(4~mcthyllhiophen-2-vn-5.ft-tlihy 

dropyridin-1 (2 HVyi 1-6-methv I -1.3,S-lrtazin-2f 1 11 Vone 

Yield; 88% 

20 [1025] Synthesis Example 409 

fRV-4-f5-Amino-4-(4-11 non>nhcnvlV5.6-dihvdropvridin-l(210-yl|-l-l'(5-chlorolhioph-gn ' 

-vDinethyl I-6-mcthvl-1.3,5-tria/.in-2( 1 HVone 

Yield: 77% 

25 [1026] Syntiiesis Example 410 

(S)-l-l(5-Chlorolhi»plien-2-yQnmtliyll-4-14-(4-:l:luoroplicnv0-5-hvdroxv-5,6-diltydropvri 

din-1(21J )-yJ]-6-mcthyl-l ,3.5-triazin-2(i ID-one 

Yield: 93% 
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[1027J In Synthesis Examples 411 lo 415, each title compound was synthesized 

using l-{|5-(tert-butyl)thiophen-2-yl]melhylj-4-(methylthio)-1.3,5-triazin-2(lH)-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 

5 yields are indicated below. 

[ 1028J Syntiiesis Example 411 

tR)-l-||5"(tei,t-Buivl)thionhen-2-\Hniellivi M-l4~(3-ihiom--4-inelhvli>henvl KVhydmxy-5 

.6-dihydrtmvridin-1(2111-vl l-1.3,5-liia/in-2( 11 D-onc 

10 Yield: 88% 

L1029] Synthesis Example 412 

(R,)-1 r { [5-(tert-Butyl )thiophen-2-yl I mellivH-4-14-(3-chloro-4-nuoroohenyl)-5-hydroxy-5 

,6-dihydropyridin-1 (21 Q-vH-1,3,5-triazin-2( 1 H)-one 

15 Yield: 96% 

[1030] Synthesis Example 413 

(R')-l-{|5-(tert-Butv0thiophcn-2-vlTmcthvl 1 -4-(5-chloio-5'-hvdroxv-6-metlioxy-5'.6'-d ih 

ydro-|2,4'-bipvridi]i|-l' (7T0-yl 1-13.5-triazi n-2(l I i)-one 

20 Yield: 69% 

[1031] Synthesis Example 414 

(R)- l-{|5-(terl-Butynihio»hcn-2-vl Imethyl!-4-14-(4-lhioro-2-iiiethvlphenyl)-5-hvdroxy-5 

.6-dihydropvrklin-1 (2IH-vl I-1.3.5-triazin-2( 11 l)-one 

25 Yield: 90% 

[ 1032] Synthesis Example 415 

(RVl-l f5-(tert-Buty0thiophen-2-yI Imethyl I-4-(5-fluoro-5'-hydroxy-6-roethyl-5'.6'-dihyd 

ro-|2.4'-bipvridinl-1' (2'l D-yl)-! ,3,5-lria/.in-2{'IHVone 
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Yield: 91% 

[1033] In Synihesis Examples 416 lo 426, each title compound was synthesized 

using 

l-{[5^tcrt-Butyl)thiophen-2-yl]methyl}-6-methy]-4'-(methylthio)-1,3,5-triazin-2(111)-one 

5 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 

(10-1 - (|5-(lcri-Buiyl )[hionheM-2-vl|inclhy] V4T4-(3-niior()-4-inelhvlnhci)yl)-5-hydmxy-5 

10 .6-dihyclropyfidin-1 [2H)-vH-6-melhvl-l,3n5-Uiazin-2( 1 HVone 

Yield: 82% 

[ 1035] Synthesis Example 417 

(IO-MI5-(tcrt-Butvl)lhionhen-2-yl1methvlM-l"4-(3-chlor»-4-t']uor»r>ht!nvl)-5-hyd roxy-5 

15 .6-dihydropyridin-1 (2HVvll-6-methyl-I .3.5-tria/ln-2( I HVone 

Yield: 97% 

[ 103 6] Synthesis Example 418 

(IO-l-f|5-(tcrt-ButvOlhiophon-2-yllmcthvll-4-f5-cl)]oro-5'-l)vdroxv-6-mcthoxv-5'.6'-dih 

20 ydro-[2,4'-bipyridin"l-1 Y2fl D-yp-6-melhyU 1,3,5-lria?-in-2( 1HVone 

Yield: 64% 

[1037] Synthesis Example 419 

1 - il5-(lert-Butvhlhiophen-2-vl|melhyli-4-|4-(3-lluoro-4-melhvlphenyl)piperazin-l -yll-6 

25 -methyl-1,3.5-triazin-2( I HVone 

Yield: 84% 

[ 103 8] Synthesis Example 420 

I -1 [>-(iert-Butvhthioohen-2-vlJinethyH-4-[4-f3-ehlom^4rf}uoft>phenvl)prpcrea.in-l-yl 1-6-
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Yield: 93% 

[1039] Synthesis Example 421 

5 1 -H5-flert-ButvDthi(?phen-2-yl Imcthy) !-6-ii)c[livl-4-14-(5-iiK'llivlll)inphen-3-vhniperaxin 

-l-vl I-1.3.5-triazi n-2dU1i-one 

Yield: 74% 

[1040] Synthesis Example 422 

10 (R)-1-{|5-ltert--Butyl)thiwhen-2-yl Imethvl !-4-l4-t4-nnorophcnv0-5-hvdioxy-5.6-dihydr 

opyridin-1 (21 IV y I |-6-melhyl-1.3,5-triazin-2(" 1111-onc-

Yield: 97% 

[ 1041 j Synthesis Example 423 

15 (R)-l - !|5-flert-Butyl )lhiophen-2-ynmL'thyl}-4-(4-f4-lluoro-2-mclhylDhcnvr)-5-hvdroxv-5 

.6-dihvdropyridin-1 (213 VviV6-methyl- L3.5-triazin-2f 1 ID-one 

Yield: 81% 

[ 1042] Synthesis Example 424 

20 .(R1-l-{[5-ftert-BulvDthiophen-2-vl Imethvl i-4-("5'-hvdroxy-6-mclhvl-5'.6'-dihvtlm-l2.4'-b 

ipyridinl-!' (2'UVylV6-methvl-l,3.5-tria7.in-2(") HVone 

Yield: 67% 

[ 1043] Synthesis Example 425 

25 ("R)-l-{r5-ftert-Butvl)thlophen-2-yl Imethvl)-4-f5-hydroxy-4-{5-metliylthiophen-3-ylV 

5,6-dihydropyridin-H2HVyl]-6-methyl-I .3,5-tria/.in-2f 11 IVone 

Yield: 46% 

[1044] Synthesis Example 426 
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(RV l-(r5-(tert-BulvlMiophen-2-vllmethvlM-(5-Muoro-5'-lwdroxy-6-mcthvl-5'.6'-dihvd 

ro-12,4'-binvi idin I-1' (2'11 VylV6-mctliyl-1,3,5-triazin-2( 11 l)-one 

Yield: 49% 

5 [1045] In Synthesis Examples 427 to 431, each title compound was synthesized 

using 

4-(niethylthio)-l-[(4,5,6,7-tetrahydrobenzo[b]thiQphen-2-yl)methylJ-l,3,5-triazin-2(lH)-

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 

10 yields are indicated below. 

[1046] Synthesis Example 427 

(RV4-|4-(3-riiioi<>-4-mclhylphenvlV5-hvdroxv-5.6-dihydi'opyridin-l(211)-vll-l-| (4.5.6.7-

tetrahydrobenzo I bHhiophen-2-vOmethyl 1-1,3,5-triazin-2n HVone 

i 5 Yield: 90% 

[ 1047] Synthesis Example 428 

(RV4- [4-(3-C hloro-4-fluoro phenyn-5-hydroxy-5,6-dihydropyridin-lf2HVvll-l-r(4.5.6.7-

tetrahydrobenzo[b]thiopheii-2-vnmethyll-1.3.5-triazin-2(l HVone 

20 Yield: 88% 

[ 1048] Synthesis Example 429a 

('RV4-f5-Chloro-5'-hvdroxv-6-methoxy-5'.6'-dihydro-[2.4'-bipyridin|-T('2'HVylVl-[('4.5.6 

.7-lelrahvdrobenzofb1lhiophen-2-yl)methyl 1-1.3.5-triazin-2n ID-one 

[ 1049] Synthesis Example 429b 

25 4-H3'RV5-Chloi-o-3'-hvdroxv-6-meihoxv-3'.4'-dihvdro42. ll hi,>viuliiiM'(2'HVvl 1-1-1(4.5 

,6,7-tetrahydrobenzol blthiophen-2-vl)mclhvH-l ,3.5-iriaziii-2(. 11 D-one 

The synthesis was performed using 

(R)-5-chloro-6-methoxy-r,2,,3',6l-tctrahydro-[24'-bipyridin]-3l-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 429b. 

11050] Synthesis Example 430 

(4-151-J 1yd inxv-6-mcthvl-5'.fi'-dihvdro-r2.4'-bipyridin1-r(2'II)-vl)-l 4(4.5,6.7-tetrahyd 

5 robcny.o[blthionhen-2-v0rnetlivl l-K3.5-t.riazin-2( 1 HVone 

Yield: 91% 

[! 0511 Synthesis Example 431 

(R)-4-f5-FluorH-5'-hvtli'(>xv-6-]ncthvl-5'.6'-tlihvdro-[2.4'-binvi,idiiil-l'f2'lIVvl)-1 -1(4.5.6.7 

10 -letrahVdrobeny.plbllhiunhen-2-vl)11iethv]l-1.3.5-tria/in-2( I I-lVonc 

Yield: 76% 

[1052] In Synthesis Example 432 and Synthesis Example 433, each title 

compound was synthesized using 

15 6-inethyl-4-(meLhyithio)-l-[(4,5,6,7-tetrahydrobctizo[b|thiophcn-2-yl)methyl|-1,3,5-triazi 

n-2(lH)-one synthesized in Reference Synthesis Example 323 in a similar manner to 

Reference Synthesis Example 348. The names of the synthesized compounds and the 

synthesis yield? are indicated below. 

[1053] Synthesis Example 432 

20 (RV4-r4-(4-i;hitn-onhenvlV5-hvtlroxv-5.6-dihvdronvridin-lf2HVvH-6-mcthvl-l-K4.5.6.7-

tctrahvdrobenzo["b|thiot)hen-2-vl~)melhyl 1-1,3.5-triazin-2( I HVone 

Yield: 80% 

[1054] Synthesis Example 433 

25 ;(R)-4-(5-Flnoi,o-5'-hydroxv-6-metlivl-5'.6'-dihvdro-[2.4'-biin'i idin|-r(2ll l)-yI)-6-melhyl-

l-r(4.5.6.7-tetrahydrobenzo| b|thiophen-2-vl")metbyll-l,3,5-triazin-2(l HVone 

Yield: 44% 

[1055] In Synthesis Examples 434 to 438, each title compound was synthesized 
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using 4-(rnethyltb!o)-]-{[5-(trifiuo!'omethy{)fui'an-2-yllmelhyl}-l,3,5-lriazin-2(lII)-onc 

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. 

5 [1056] Synthesis Example 434 

l-|4-(3-rhioiu~4-mcthylphcnyl)piperazin-l-yl|-l -![5-(liilliH)roincthyl)fiiran-2-vl Imethyl 

}-1,3,5-triazin-2( 1 HVone 

Yield: 46% 

10 [1057] Synthesis Example 435 

4-{4-(3-('hluin-4-nuorophenyl)piperazin-l-yll-l-[[5-(lrilhioromelhvl)('uian-2-vllmcthyli 

-1.3.5-triazi n-2(l HVone 

Yield: 71% 

15 [1058] Synthesis Example 436 

4T4-('5-Melhvhhiophen-3-vl')piperazin-l-vn-l--M5-('trifluoromethvDfui,an-2-vnmethyU-l 

.3.5-triazin-2( 1 HVone 

Yield: 92% 

20 [1059] Synthesis Example 437 

4-l4-(5-Chloro-6-methoxypvridii)-2-vl)pipem/in- l-y||-l-|[5-(lri lluoromelhyl )l'iiran-2-yl | 

met hyl) -1.3.5-triazin-2d HVone 

Yield: 100% 

25 [1060] Synthesis Example 438 

1R v4-|5-Ammo-4-(4-fluor»phenvlV5.6-dihvdropyridin-H21 IVvl 1-1 -{15-( tri 11 uoii^mclhyl) 

furan-2-vl Imethyl} -1.3.5-triazin-2('l ill-one 

Yield: 69% 
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[ 1061J In Synthesis Examples 439 to 444, each title compound was synthesized 

using 

6-mcthyl-4-(methylthio)-1 - {15-( tri II uoromethyl)furan-2-yl jmethyl} -1,3,5-triazin-2( 1 H)-o 

ne synthesized in Reference Synthesis Example 302 in a similar manner to Reference 

5 Synthesis Hxample 348. The names of the synthesized compounds and the synthesis 

yields are indicated below. 

11062] Synthesis Hxample 439 

(IO-4-|4-(4-l7hiorophenylV5-hvdroxy-5,6-dihydronvridin-1(211Vvll-6-melhvl-1 -1 f5-(trifl 

iioromcthyl)ruran-2-yl Imethyl}-1.3.5-triazin-2( 110-one 

Yield: 48% 

[ 1063] Synthesis Example 440 

(K)-4-15-Amino-4-(4-nuoronhcnv0-5.6-dihvdronviklin-H21 P-vl|-6-mcthvl-l-i|5-(lrilluo 

romelhyQfurnn-2-vllmelhyll-l .3.5-triazin-2n HVone 

Yield: 72% 

[ 1064J Synthesis Example 441 

|4-(6-M clhoxvnyridin-2-v0piperny.in-l-vll-6-melhvl-l-il5-(trilluoroii)clhv0ruran-2-vl| 

methyl}-1.3,5-tria/.in-2( I HVone 

Yield: 62% 

11065] Synthesis Example 442 

4-l4-(5-Chloro-6-inethoxypyridin-2-v0pipcmy.in-l-yl|-6-methyl-l-<f5-(trifluoromethv01' 

uian-2-yllmethylV1.3.5-triazin-2(l HVone 

25 

Yield: 71% 

f 1066] Synthesis Example 443 

4-|4-(3-Fluoro-4-methvlphcnvl)pinerazin-l-vll-6-incthvl-l-U5-(lrifluoromelhy0furan-2-

vl Imethvl 1 -1.3,5-lria/in-2( 111 )-onc 
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Yield: 96% 

[ 1067] Synthesis Example 444 

6-Mcthvl-4-|4-(5-methylthiophen-3-ynpipui-azin- l-yll-1 • i f5-f trifluoromethvDfuran-2-vl I 

5 methyl ] -1.3,5-tria/in-2f ] HVone 

in a quantitative yield 

[1068] In Synthesis Examples 445 to 447, each title compound was synthesized 

using 5-{[4-(methylthio)-2-oxo-l,3,5-triazin-l(2H)-yl]methyl}pyridin-2-yl 

10 trifluoromethanesulfonate synthesized in Reference Synihesis 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-fhiorophenyh-5,6--dihydropvriJm- lf2HVvl l-2-oxo- 1.3.5-lriaz.in 

15 -1 (2H)-yl'methylUmidin-2-yl Irifluoromethanesulfonatc 

Yield: 16% 

[ 1070] Synthesis Example 446 

(RV5-d4~ [4-(3-Fluoro-4-mcthylphcnylV5-hYdroxv-5.6-dihydropvridin-U2HVvll-2-oxo-

20 1,3,5-triazin-1 f2HVvl lmethynpyridin-2-vl trifluoromethanesulfonate 

Yield: 14% 

| 10711 Synthesis Example 447 

l'RV5-( f4-l4-(3-Clilom-4-llui)i,uplicnyn-5-hvcli,oxy-5,6-dihvdropyridin-lf2H)-yl1-2-(^ Xflfrl 

2 5 .3.5-triav.in-1 (21 i) - v 1} m c t h y i) n v r i d i n-2 - y 1 Iri thiorome I hane^iil Innate 

Yield: 71% 

[1072] In Syntiiesis Examples 448 to 451, each title compound was synthesized 

using 5-{[6-methyl-4-(methylthio)-2-oxo-l,3;5-triazin-l(2H)-yl]methyl}pyridin-2-yl 
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trifluoromethanesulfonate .synthesized in Reference Synihesis Example 310 in a similar 

manner In Reference Synthesis Example 348. The names of the synthesized compounds 

and the synthesis yields are indicated below. 

110731 Synthesis Hxample 448 

5 f K)-5-f i4-14-f3-Fluoro-4-niethylnhenvl)-5-hvdroxv-5,ft-clihvdi,oiiviiLlin-l('2in-vl l-6-melh 

yl -2-oxo-1 „3.5-triazin- l(2H)-v0m eth vDpy ri din-2-y 1 tri fl uoro methanesu 1 fonate 

Yield: 71% 

[ 1074] Synthesis Example 449 

10 (RV-5-(l4-|"4-f3-Chloro-4-tluoronheny iy.5-hydroxv-5,6-dihydropyridin-l(2l 0-vfl-6-mcth 

yI-2-oxo-1.3.5-ti,iazin-H2H')-vl}methyl')pvrjdin-2"VI irifltioromelhanesulfonate 

Yield: 74% 

[ 1075] Synthesis Example 450 

15 (RV5-f f4-f5-ChlQrQ-5'-hvdj,oxy-G-methoxv-5'.6'-dihydro-[2.4'-biny],idinl-l '(2'1IVylV6-

mclhvl-2-ox(J-1.3..')-lrinzin-U2I-P-vllmethylipvridm-2-y] irinuoromcihancsuH'onatc 

Yield: 22% 

[1076] Synihesis Example 451 

20 (IO-5-C (4-15-A>niiio-4-f4-f1uoroplienvlV5.6-dihvdropyrid in-l(2HVyH-6-melhy l-2-oxo-l. 

3.5-triazin-1 (2hP-yl VmethvDpyridin-2-vl trifluoromethancsul fonate 

Yield: 19% 

[1077] Synthesis Example 452 

25 4-|4-(4-r'liioroplienvl)-5.6-tlihvdropyridin-K2l l)-yl|-(>-mclhoxv-l-[|5-(lrilluoromethyQlh 

iophcn-2-yl Imethvl 1 -1,3,5-lriazin-2n I 0-one 

The synthesis was performed using 

6-methoxy-4-(methylthio)-l-{[5-(trilluoromeihyi)thiophen-2-yl]methyl}-l,3,5-triazin-2(] 
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II)-one synthesized in Reference Synthesis Example 331 and 

4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridine in a similar manner to Reference Synthesis 

Hxample 348 (yield: 38%). 

[ 1078] Synthesis Example 453 

5 (K )-4- 14-N-riuoropheiiv 1 )-5-liydro\y:5J>-ililiydi'<ipyri(liii-1 ('211 )-vl j-ft-iiK'lhvl-1 - j I -l>(H'i 

lluormiK'lIn 1 )tliit>)tlK,n-2-vl Iclhyl! -1 ..>.5-im/,in-2( 11 Ijhunc 

The synthesis was performed using 

6-methyl-4-(methylthio)-l-{l-[5-(trifluoromethyl)thiophen-2-yl]ethyl}-l,3,5-triazin-2(l 

10 H)-one synthesized in Reference Synthesis Example 313 and 

(R)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-ol synthesized in Reference Synthesis 

Example 133 in a similar manner to Reference Synthesis Example 348 (yield: 64%). 

[ 1079] Synthesis Example 454 

(R)-4-f4-(4-Fluoronhenvl)-5-hydroxy-5.6-dihvdropyiidin-l(2H)-vll-6-methvl-l-{[5-('perf 

15 luoroelhvQthiophen-2-yl]methvl) -1.3.5-triazin-2( 1 H)-one 

The synihesis was performed using 

6-methyl-4-(methylthio)-1 - {[5-(perfluoroethyl)thiophen-2-yl]methyl} -1,3,5-triazin-2( 1H) 

-one synthesized in Reference Synthesis Example 320 and 

20 (R)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-ol synthesized in Reference Synthesis 

Example 133 in a similar manner to Synthesis Example 348 (yield: 73%). 

[1080] Synthesis Example 455 

(R)-{l-(4-Chlorobenzyl)-4-[4-(4-fluorophenyl)-5-hydroxy-5.6-dihydropyridin-l(21 f)-yl]-

6-oxo-l,6-dihydro-l,3,5-triazin-2-yl}mcthyI acetate 

25 The synthesis was performed using 

[1-(4-chloroben/.yl)-4-(incthylthio)-6-oxo-l,6-dihydro-l,3,5-triazin-2-yl]methyl acetate 

synthesized in Reference Synthesis Example 328 and 

(R)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-ol synthesized in Reference Synthesis 

Example 133 in a similar manner to Reference Synthesis Example 348 (yield: 17%). 
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1081] Synthesis Example 456 

{4-|'4-(4-Fluorophenvl')-5-6~dihydropvridin-l(21-D-yl|-6-oxo-l -{|5-(trifluoromclhyl)thiop 

hcn-2-vl Imethyl}-1,6-dihvdro-1.3.5-triazin-2-yl}methyl acetate 

The synthesis was performed using 

j4-(melhylthio)-6-oxo-l-{|5-(tri:fUioromethyl)thiophen-2-yl]methyl}-l,6-dihydro-l,3,5-tr 

iazin-2-ylJmethyl acetate synthesized in Reference Synthesis Example 330 and 

4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridin in a similar manner to Reference Synthesis 

Example 348 (yield: 59%). 

[1082J Synthesis Example 457 

(R~)-{4-r4-(4-[''hn>rophenvl )-5-hydroxy-516-dihvdrQpvridin-l(2H)-yl]-6-oxo-l-{r5-('trifluo 

romethyDthiophen-2-yilmethyl)-1,6-dihydro-1,3.5-triazin-2-yl)methvl acetate 

The synthesis was performed using 

[4-(methylthio)-6-oxo-l-{[5-(trifluoromethyl)thiophen-2-yl]methyl}-l,6-dihydro-l,3,5-tr 

iazin-2-yl]methy] acetate synthesized in Reference Synthesis Example 330 and 

(R)-4-(4-fluorophenyl)-l,2,3,6-tetrahydropyridin-3-ol synthesized in Reference Synthesis 

Example 133 in a similar manner to Reference Synthesis Example 348 (yield: 46%). 

[1083J Synthesis Example 458a 

(4-|• i-i4-Fhior<i|iheiivltpipern/,in-1 - vl 1-6-oxo-l-1 [5-(trifliior(>inellni)lhinphcii-J vl Inu'lln 

l}-l,6-dihydro-l,3,5-triazin-2-yl)methyl acetate 

Synthesis Example 458b 

4-[4-(4-Fluorophenyl)piperazin-l-yl]-6-(hv dn)\yiiii.-!hyl)-l-{[5-(trif]uoromethyl)thiophen 

-2-yl]methyl}-L3,5-triazin-2(lH)-one 

The synthesis was performed using 

[4-(methylthio)-6-oxo-1 -{[5-(trifluoromethyl)thiophen-2-y Ijmethyl} -1,6-dihydro-1,3,5-tr 

iazin-2-yl]methy] acetate synthesized in Reference Synthesis Example 330 and 

l-(4-fluorophenyl)piperazine in a similar manner to Reference Synthesis Example 348 to 
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obtain the title compound (yield: 15%) of Synthesis Example 458a and the title 

compound (yield: 65%) of Synthesis Example 458b. 

[1084] Synthesis Example 459 

6-Ethyl-4- [4-(4-fl uorophen yl)-5,6 - d j hyd ro py r i d i n -1 (21 l)-ylj-1 - (IS-ftrifluoromethyDthiop 

5 hen-2-vrimethyl)-K3.5-liiazin-2( 11 IVone 

The synthesis was performed using 

6~ethyl-4-(methylthio)-1 - {[5-(trifluoromethyl)thiophen-2-yl]methyl} -1,3,5-triazin-2( 1H)-

one synthesized in Reference Synthesis Example 293 and 

10 4-(4-lluorophenyl)-l,2,3,6-tetrahydropyridin in a similar manner to Reference Synthesis 

Example 348 (yield: 84%). 

[1085] Synthesis Example 460 

4-|4-(4-Fhiomphonvl)-5.('>-dihy(lronvridiii-1(211 jhyl]-6-propyl-1 - |[5-(lrilhtoroincllivl)ihin 

phen-2-yl1methvl|-1.3.5-trnizin-2d HVone 

The synthesis was performed using 

4-(methylthio)-6-propyl-l-{[5-(trif]uoromethyl)thiophen-2-yl]methyl}-l,3,5-triazin-2(lH 

)-one synthesized in Reference Synthesis Example 294 and 

4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine in a similar manner to Reference Synthesis 

20 Example 348 (yield: 84%). 

[1086J Synthesis Example 461 

1-(Adamantan-l-ylmethYlV4-[4-(4-nuorophenvl)piperazin-l-ylj-6-methyl-l.3,5-triazin-2 

(11-IVone 

25 The synihesis was performed using 

1 -(adamantan-1 -ylmethyl)-6-melhyl-4-(methylthio)-1,3,5-triazin-2(lH)-one synthesized 

in Reference Synthesis Example 325 and l-(4-fluorophcnyl)pipcrazinc in a similar 

manner lo Reference Synthesis Example 348 (yield: 95%). 

[ 1087] Synthesis Example 462 
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o-[(l >imL-ihyl;nniii<i)nu. tli\i | I [ [•(. I 111 n > plK\ny hpi pi/r;i/i11-1 -y 11 -1 - J [>(inlluornincih\ I j 

thiophen-2-yll meLliyl 1-1.3.5-tri azin-2f 1 HVone 

To a dichloromethane solution (1.5 mL) of 

5 4-[4-(4-fluorophenyl)piperazin-l-yl]-6-(hydroxymethyl)-l-{[5-(trifluoromethyl)thiophen 

-2-yl]methyl}-],3,5-triazin-2(lH)-one (10.0 mg, 21.3 |_imol) synthesized in Synthesis 

Example 458b, triethylamine (6.0 jiL, 42.6 |imol) and methanesulfonyl chloride (2.4 (.iL, 

32.0 (.imol) 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 

10 of the divided reaction solution, dimethylamine (20 |aL) 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%). 

15 [1088] Synthesis Example 463 

4-|4-l4-)''[npi<iph<--nyl ipipcray in-1 -vl |-6-l imnplmlinomclhyl)-1 - J: |5 -tl rijl uoroi net hy I Jl hiop 

hcn-2-vllmethvl) -1,3,5-liiay.in-2( 1 H)-one 

The synthesis was performed using morpholine (20 p. L) in a similar manner to 

20 Synthesis Example 462 to obtain the title compound (0.960 mg, yield: 17%). 

[1089] Synthesis Example 464 

1 -(4-Chlorohcn/y! )-4 [ [ (4-11 unrnji] ieny I)- *-u\i>pipi:i klin-1 - y IJ -1.3.5-iri;i/.in-!!( 11 l)-unc 

A toluene solution (10 mL) of 

25 l-(4-chlorobenzyl)-4-[4-(4-fluorophenyl)-3,4-dihydroxypiperidin-1-yl]-1,3,5-triazin-2(l 

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%). 

5 [1090] Synthesis Example 465 

' -(4-ChlorobenzYl)-4-U3-(4-fluorophenyl)-2,3-dihvdroxycvclopenlynamino!-l,3.5-lria/j 

n-2fl 10-onc 

To an acetone(2.0 mL)-water(0.20 mL) solution of 

10 l-(4-chlorobenzyl)-4-{[3-(4-fiuorophenyl)cyclopent-2-en-l-yI]amino}-1.3,5-triazin-2(] II 

)-one (100 mg, 0,252 mmol) synthesized in Synthesis Example 121, immobilized osmium 

tetraoxidc (32.0 mg, 0.0126 mmol, osmium content: 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 

15 was stirred further for 3 days. After the completion of the reaction, to the reaction 

solution, saturated sodium thiosulfate aqueous solution was added and extraction with 

ethyl acetate from the reaction solution was performed . The organic layer was 

concentrated under reduced pressure and the resultant residue was purified by silica gel 

column chromatography (chloroform-ethyl acetate) to obtain the title compound (15.8 mg, 

20 yield: 12%). 

[ 1091 ] Synthesis Example 466a 

l-(4-Ch!orobenzy])-4-[3-fluoro-4-(4-fhiorophi.'iiyl)-5,6-dihydropyridin-l(2H)-yi]-1.3,5-tr 

iazin-2(1H)-one 

Synthesis Example 466b 

25 I -|4-( 'hlorohen/\!) 4-[ 3.. Vdilluoro 1(4 llimrophens hpipcridin-1 - vl]- 1.3.>lriaziii-2(4 I ]| 

-one 

The synthesis was performed using 

l-(4-chlorobenzyl)-4-|4-(4-fluorophenyl)-3-oxopiperidin-l-yl]-I,3,5-triazin-2(lH)-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 Example 

466a and the title compound (9.00 mg, yield: 6%) of Synthesis Example 466b. 

[1092] Synthesis Example 467 

5 l-(4-t'likin>-3-liydro.\ vhcu/vlH-|4-(4-l1iu»roplioiiyjj 12Jtx'i':i/iihl-s 11-1.3.>-U'i;i/in-..( III) 

one 

To a dichloromethane solution (1.0 mL) of 

l-(4-chloro-3-methoxybenzy])-4-[4-(4-fluorophenyl)piperazin-l-ylj-l,3,5-triazin-2(lH)-o 

10 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 

15 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 

4-[4-l4-!,,kior<ip!icnyl )-5.f)-diliydmpyridin-1(211 }-y I J-1 -[•"l-|)1.2.2-jri 111 IOU vclhoxv )herr/vl I-

1.3,5-triazin-2( I Hi-one 

To an N,N-dimethylformamide solution of 

4-[4-(4-l:luorophenyl)-5,6-dihydropyridin-1 (2H)-ylJ-1 -(4-hydroxybenzyl)-1,3,5-triazin-2( 

lH)-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 

25 (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 residue was purified by silica gel 

column chromatography (chloroform/ethyl acetate=l/l) to obtain the title compound 

(2.43 mg, yield: 14%) 
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1094] Synthesis Hxample 469 

444-Vf- ! 11!>io|)l 1011 - I I -y 11-1 -1 |-l--melhyl-:Mlrilliiomiiicll)\ 1 (ihiofilivn ..VvlJmcl 

hyl! -1,3.5 - tri a/i n-2 (111) one 

A 1,4-dioxane (2.0 mL)-water (0.25 m.L) solution of 

l-{[4-bromo-5-(trinuoromethyl)thiophen-2-yl]methyl}-4-[4-(4-fluoropheny])piperazin-l -

yl|-l,3,5-triazin-2(]H)-one (50.9 mg, 0,0982 mmol) synthesized in Synthesis Example 

154, tetrakis(triphenylphosphine) palladium (0) (11.6 mg, 0.0100 mmol), trimelhyl borate 

(41 (iL, 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 eluate 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-l4-(4-FluorophenvlV5,6-dihvdror)vridin-H2ri)-yll-l -{|4-mcthyl-5-(trif]uorornclhy0lhi 

ophen-2-yl]methyl}-l ,3,5-triazin-2(i H)-pne 

The synthesis was performed using 

l-{[4-bromo-5-(trifluoromethyl)thiophen-2-yl]methyl}-4-[4-(4-fluorophenyl)-5,6-dihydr 

opyridin-l(2H)-yl]-l,3,5-triazin-2(lH)-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 

1-1.4 hlnrnhcir/.yl )~T-11 >-l4-llin>iopln:nyl )-.?-hyilr<t.\yc> dopm!- Wn- I -yl (amino j - 1.3.5-1 

riazin-2(] H)-one 

A toluene solution (200 ^L) of 

l-(4-chlorobcnzyl)-4-{[3-(4-fluorophenyl)-2,3-dihydroxycyclopentylJamino}-1,3,5-triazi 



n-2(lil)-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 for 8 

hours. After the completion of the reaction, to the reaction solution, triethylamine was 

added and the reaction solution was concentrated under reduced pressure, followed by 

purifying the resultant residue by silica gel column chromatography (chloroform/ethyl 

acetate=l/2) to obtain the title compound (7.00 mg, yield: 52%). 

[ 1097] Synthesis Example 472 

I-|4-i I~)ilhu>mnicl how) benzyl |-4-[4-(4-llii()ioi.ihenvl)-5.6-dihvdroiivridiii-11211 l-vl'|-1 ,.v 

5-triazi n-2( 11 Q-une 

To an acetonitrile (1.0 mL)-water (1.0 mL) solution of 

4-[4-(4-fh-ioropbenyl)-5,6-dihydropyridin-l (2H)-yl]-l-(4-hydroxybenzyl)-l,3,5-triazin-2( 

11 l)-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, to the reaction solution, diethyl (bromodifluoromethyl)phosphonate 

(14.1 (.iL, 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 titie compound (2.10 mg, yield: ,11%). 

[1098] Synthesis Example 473 

'l-( i-l-|-l--( I •MnuRiphuiv IjkX(> ilitmlrepvridin--1(211 )-y! |-2-<).\o-1 'o-iria/in-1 (.2IJJ-y I\ m 

cthvllphenyI tri 11 uoromclhanesulfonate 

To a dichloromethane solution of 

4-[4-(4-lluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-l-(4-hydroxybenzyl)- 1,3,5-triazin-2( 

lH)-one (50.0 mg, 0.132 mmol) synthesized in Synthesis Example 483a, 

N,N-diisopropylethylamine (27.0 f.iL, 0.158 mmol) was added and while stirring the 



resultanl mixture at 0°C, to the mixture, tri fluoromethanesul fonic acid anhydride (23.8 

pL, 0.145 mmol) was added, followed by stirring the resultanl mixture at room 

temperature for 1 day. After the completion of ihe reaction, the reaction solution was 

concentrated under reduced pressure and the resultant residue was purified by silica gel 

column chromatography (chloroform/ethyl acetate=2/l) to obtain the title compound 

(2.47 mg, yield: 4%). 

[1099] Synthesis Example 474 

4 15-Fli.)oro-4-i4-fluorophenviV5,6-dihydropvridin-U2HVvn-l-l [5-(lrifluoromcthvl')lhio 

phen-2-yllmethyl}-l,3.5-triazin-2(lH)-one 

The synthesis was performed using 

4-[4-(4-fluorophenyl)-5~hydroxy-5,6-dihydropyridin-1 (2H)-yl]-1 - {[5-(trifluoromethyl)thi 

ophen-2-yl]methy]}-l,3,5-triazin-2(lH)-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 

4-[4-(4-Hnomphi'ny IJo-mcllin.\v-5.6-dilmlropvridin-1( Jl I )-vl|-l-! 15-(n ilitnnoniu'thvI )lh 

iophen-2-yJlrnctliyI}-1,3,5-triazin-2(11 IVone 

To an N,N-dimethylformamide (2.0 mL)-dichloromethane (2.0 mL) solution of 

4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-l-{[5-(trifluoromethyl)thi 

ophcn-2-yl]methyl}-l,3,5-triazin-2(lH)-one (50.0 mg, OJ 11 mmol) synthesized in 

Synthesis Example 190, triethylamine (23.2 ffL, 0.167 mmol) and methyl iodide (20.6 pL, 

0.332 mmol) were added at room temperature and the resultant mixture was stirred at 

room temperature for I day. Next, 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 1 hour. Then, to the reaction solution, sodium hydride 

(12.0 mg, 0.500 mmol) and methyl iodide (40.0 pM, 0.643 mmol) were added and the 

resultant mixlure 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, 

5 yield: 15%). 

[1101] Synthesis Example 476 

4-(4-Fluomphenvl)-[-( 4-o,\o-5-115-f tri 11 uoromethyOihiophen-2-yHmcthyli -4.5-dihvdro-

1,3.5-lriii/.m-2-yl )-l ,2.3.6-UMrahvdmpvridm-3-vl acetate 

10 To 

4-[4-(4-fhiorophenyl)"5-hydroxy-5,6-dihydropyridin-l(2H)-y1]-l-{[5-(trifUioromethyl)thi 

ophen-2-yljmethyl} -1,3,5-triazin-2( 1 H)-one (20.0 mg, 0.0442 mmol) synthesized in 

Synthesis Example 190, at room temperature, acctic anhydride (2.0 mL) and sodium 

acetate {9.00 mg, 0.110 mmol) were added at room temperature and the resultant mixture 

15 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 tlie title compound 

(20.6 mg, yield: 94%). 

[ 1102J Synthesis Example 477 

20 4-[4-(4-fluorophenylVS-oxo-5,6-d [hydro pvridin-1 (2HVvl | -1 - {[5-(trifluoromethyl)thiophc 

ii-2-vHmell vy 1 }-l ,3.5-tri az i n -_2( 1 HVone 

lo 

4-[4-(4-lluorophenyl)-5-hydroxy-5,6-dihydropyridin-l (211)-yl]-1 -{[5-(trinuoromethyl)thi 

25 ophen-2-ylJmethyl}-l,3,5-triazin-2(lH)-one (20.0 mg, 0,0442 mmol) synthesized in 

Synthesis Example 190, dichloromethane (1.0 mL), sodium bicarbonate (11.1 mg, 0,132 

mmol), and Dess-Martin periodinane (28.1 mg, 0.0663 mmol; manufactured by Tokyo 

Chemical 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 pcriodinane (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%). 

5 [ 1103] Synthesis Example 478 

4-(4-l'[iioruphcny))-l-ff4-oxo-5-El5-1 Irilluoromelliyl)'lliii.iplten«2-vllingtlliv! |-4.5-dihydro-

l J.S-triazin-^yl)-1,2,3,6-tetrahydropyridin-3-yl formate 

To a crude product synthesized using 

4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-l-{[5-(trifluoromethyl)thi 

ophen-2-yl]methyl}-l,3,5-triazin-2(lH)-one (50.0 mg, 0.111 mmol) synthesized in 

Synthesis Example 190 in a similar manner to Reference Synthesis Example 68, 

Nf,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=l/l—>0/1) to obtain the title compound (0.8 mg, 

yield: 2%). 

[ 1104] Synthesis Example 479 

I -[(>( 'ydupmpyllhiophen-2-yl )mclhy f ]-*luohtfiieHy I J-S.finlfhj drop\ rid in-1 (211) 

-vl I -1.3.5-triazin-2(I HVone 

25 The synthesis was performed using 

l-[(5-bromothiophen-2-yl)methyl]-4-[4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-l, 

3,5-triazin-2(lH)-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%). 

10 

15 

20 
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11105] Synthesis?Example 480a 

4-r3.5-DilluorQ-4-f4-nuoroDheiivlV5.6-dilivdi'opvridin-U2HVv] |-l-fl5-(ti'ifli)oromethv0t 

hioplit:n-2-vnmelhvl H,3.5-lriazin-2i IH)-one 

Synthesis Example 480b 

5 4-|5.5-Diniioffl-4-(4-lluoi,ophenyl)-516-dihydropvndiri-l (21 0-yl I -1 - f 15-f l n fluorometh ylH 

liiophen-2-vl "[methyl}-1 .3,5-triazin-2( 11 l)-one 

To 

4-[4-(4-fiuorophenyl)-5-oxo-5,6-dihydropyridin- l(2H)-yl]-l-{[5-(trifluoromethyl)thiophe 

10 n-2-yrjmethyl}-l ,3,5-triazin-2(1 H)-one (60.0 mg, 0,133 mmol) synthesized in Synthesis 

Example 477, bis(2-methoxyethyl)aminosulfur trilluoride (1.5 mL) was added and the 

resultant mixture was stirred at 80DC 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. 

15 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! acctonilrile/water (0,1% formic 

acid)=40/60—>60/40-^-100/0, column: Waters X Bridge CI 8 5 jam <X> 19x100 mm) to 

20 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-fluoropheiivi)-5,6-dihydropyridin-l(2rn-yl |-M[~5-(trifluoro 

methyl )thiophen-2-yl] methyl } -1.3.5 - Lri a/.in-2( 1 HVone 

lb 

4-[5-amino-4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl|-l-{[5-(trif!uoromethyl)thio 

phen-2-yl]methyl}-1.3,5-triazin-2(lH)-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 of the reaction, to the reaction solution, saturated potassium carbonate 

aqueous solution was added and extraction with ethyl acetate from the reaction solution 

was performed. The organic layer was dried over anhydrous magnesium sulfate and 

5 was concentrated under reduced pressure and the resultant residue was washed with 

hexane to obtain the title compound (7.44 mg, yield: 70%). 

[1107] Synthesis Example 482 

4-j'5-Fliiuro-4-(4-fhiorophenvl)-5.6-dihvdrnnvridin-1 (21 Q-vll-fi-methyl-1 - \ \ 5-(tri fluorom 

cthyl)thiophen-2-yl]methyl}-1,3,5-trhtzin-2( 110-one 

The synthesis was performed using 

(R)-4-[4-(4-fluorophenyl)-5-hydroxy-5,6-dihydropyridin-l(2H)-yl]-6-methyl-l-{[5-(triflu 

oromethyl)thiophen-2-yl]methyl}-l,3,5-triazin-2(lH)-one (44.0 mg, 0.0943 mmol) 

synthesized in Synthesis Example 342 in a similar manner to Reference Synthesis 

15 Example 75 to obtain a mixture of optical isomers of the title compound (22.4 mg, yield: 

43%). 

[ 1108] Synthesis Example 483a 

4-f4-f4-FluorophenvlV 5,6-dihydropy ridin-1 (2HVvll-l-(4-hvdroxvbcn/.vn-l ,3.5-triazin-2 

(11 P-one 

20 Synthesis Example 483b 

4-[4-t4-Fhit>i'oplk'ny0-5.6-dihydro|>yi'idin-l(2l 0-ylJ-l - !'4-L('l-liyi-lro\yhcn/yl JoxyjliL-n/N 1 

}-l,3,5-lriazin-2(lH)-one 

To a dichloromethane solution (8.0 mL) of 

25 4-f4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-l-(4-methoxybenzyl)-l,3,5-triazin-2( 

lH)-one (200 mg, 0.510 mmol) synthesized in Reference Synthesis Example 352, boron 

tri bromide (1.53 mL, 1.53 mmol) was added at 0°C and the resultanl 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 (chlorolbrm/ethyl acctate —> 

methanol/ethyl acetate) to obtain the title compound (35.0 mg, yield: 18%) of Synthesis 

Hxample 483a and the title compound (7.15 mg, yield: 3%) of Synthesis Hxample 483b. 

5 [1109] Synthesis Hxample 484 

4-f4-(4-Fluorophenvl)pyridin-H2l I)-yl]-1 -H5-(tri fiuoromethvlllhiophen-2-vllniclhyl t-1, 

3,5-triazin-2( 1 HVone 

To an N,N-dimethylformamide solution (1.0 mL) of 

10 4-[5-chloro-4-(4-fluorophenyl)-5,6-dihydropyridin-l(2H)-yl]-]-{[5-(trifluoromethyl)thio 

phen-2-yl]methyl}-l,3,5-triazin-2(lH)-one (10.0 mg, 0.0212 mmol) synthesized in 

Reference 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 

15 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 acetate=l/l->0/l) to obtain the title compound (0.7 mg, 

20 yield: 8%). 

[1110] Synthesis Example 485 

:l-['l-(_4-FlunrpplK,nyI)-3.3-bi.s(h) drox\ methyl jpiperid in- 1-yl J-6-inei in 1-1- ct[5-(lii lliiiupni 

ethyl)thiophen-2-yl]methyl}-1.3,5-triazin-2(ll 0-one 

To a 1,4-dioxane solution (500 pL) of 

25 4-[l l-(4-nuorophenyl)-2,4-dioxa-8-azaspiro[5.5]undecan-8-yl]-6-methyI-]-{[5-(trifluoro 

mcthyl)thiophen-2-yl]methyl}-l,3,5-triazin-2(ll])-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 pL) 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 

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 

5 was purified by silica gel column chromatography (ethyl acetate/methanol= 1/0—>20/1) to 

obtain the title compound (1.59 mg, yield: 33%). 

[1111] Synthesis Example 486 

4-[l 1 -(4-FluoroplienvO-2,4-dioxa-8-azasT)iroi 5.5 lundcca-11 i-en-8-yl |-6-methyl-l-l[5-(tril' 

luorotnelhvl)lhiophen-2-vl Imethvl }-l.3.5-h,ia/in-2( 1 Ill-one 

10 

The synthesis was performed using a product obtained by synthesizing using 

6-methyl-4-(methylthio)-l-{[5-(trifluoromelhyl)thiophen-2-yl]methyl}-l,3,5-triazin-2(lH 

)-one synthesized in Reference Synthesis Example 292 and 

4-(4-fluorophenyl)-3,3-bis[(methoxymethoxy)methyl]-l,2,3,6-tetrahydropyridine 

15 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] Synihesis Example 487 

4-[4-j2-i[/\chi»tulan-1 -yl )-.?-i>\oclhy IJpiporaxin-1 -yl J -ft-methyl- I - [ L3-(lri 11 tini omolhy I )l h 

ionhcn-2-vll methyl]-1.3,5-lriazin-2(lH)-one 

To an acetonitrile solution (4.0 mL) of 

6-methyl-4-(piperazin-l -yl)-l-{[5-(trifluoromethyl)thiophen-2-yl]methyl}-l,3,5-triazin-2 

(lH)-one (28.7 mg, 80.0 (.imol) synthesized in Reference Synthesis Example 351, 

1-(adamantan-l-yl)-2-bromocthanone (23.1 mg, 90.0 pinol), potassium carbonate (13.8 

25 mg, 100 pmol), and sodium iodide (15.0 mg, 100 |_imol) were added and the resultant 

mixture was stirred at room temperature for 1 day. After the completion of the reaction, 

to the reaclion solution, saturated sodium bicarbonate aqueous solution was added and 

extraction with elhyl acetate from the reaction solution was performed. The organic 

layer was concentrated under reduced pressure and the resultant residue was purified by 
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silica gel column chromatography (chloroform/methanol^l0/0—>9/1) to obtain the title 

compound (20.8 mg, yield: 49%). 

[1113] Synthesis Example 488 

4-f4-{ 13-[ 1 -(4-Fluorophenvncvclopionvl 1-1.2.4-oxadiazol-5-vl ImcthyDpincrazin-1 -yll-6 

5 -methyl-l -{15-( tri II uoinmethvOthiophen^-yl Imethyl l-L3.5-triazin-2f IHVone 

The synthesis was performed using 

5-(chloromethyl)-3-[l-(4-fluorophenyl)cyclopropyl]-l,2,4-oxadiazole (22.7 mg, 90.0 

fimol) in a similar manner to Synthesis Example 487 to obtain the title compound (27.2 

10 mg, yield: 59%). 

[1114] Synthesis Example 489 

4-14-f4-Bromo-11 [-i?\TazoJ-l-v0pineridin-l-yi|-6-melhyI-1 -{]'5-0rifluoromethvl|thiophe 

n-2-vl]methvl)-l .3,5-lria/.in-2(l 1 IVone 

15 To an N,N-dimethylformamide solution (1.0 mL) of 

1 -(6-methyl-4-oxo-5-{ [5-(trifluoromethy!)thiophen-2-ylJmethyl} -4,5-dihydro-l ,3,5-triazi 

n-2-yl)piperidin-4-yl methanesulfonate (45.2 mg, 0.100 mmol) synthesized in Reference 

Synthesis Example 349, 4-bromo-IH-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 

20 100DC for 1 hour, 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 over anhydrous sodium sulfate and was concentrated under 

reduced pressure and the resultant residue was purified by silica gel column 

chromatography (ethyl acetate) to obtain the title compound (24,4 mg, yield: 48%). 

25 [1115] Synthesis Example 490 

6-methyl-4-j4-[4-(Tfifliioromethyl)-l ll-pyra/ol-1 -vllpiperidin-1 -yl}-1 -{[5-(triHuorometh 

yl)lhiophcn-2-yl|melhvl 1 -1.3,5-lria/ii)-2( 11 l)-onc 

The synthesis was performed using 4-trifluoromethy]-IH-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 

5 6-methyl-4-(methylthio)-l-{[2-(trifluoromethyl)thiazol-5-yl]methyl}-! ,3,5-triazin-2(lH)-

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. 

[1117] Synthesis Example 491 

10 (k)-4-(5'-Hvdruxy-6-methvl-5'.6'-dihvdro-(2.4'-bir)vridinl-r('2'H)-vO-6-methyl-M f2-(trif 

luoromelhylHhiaz.ol-5-yllmelhvll -1.3,5-triazin-2( IHVone 

Yield: 69% 

[1118] Synthesis Example 492 

15 (RV4-(5-FlnorQ-5'-hyd roxY-6-methvl-5'.6'-dihydro- |2,4'-bi pvridin]-1 '(2*1 IVvlV6-melhvl-

j_-{r2-(trinLioromethvl)thiazol-5-vnmethvl)-1.3 5-triazin-2(l HVone 

Yield: 78% 

[1119] Synthesis Example 493 

20 lRj-4-1.5-1 lydroxy—l-(5-nieili) |jhi»)phoii-.Vyl.l-5,<>-«liliyiln>jiyriilin-1tJ!Jj-yli-6-i.nolJ.iyJ_- j - [ 

f2-ftriiluoromethynthiazol-5-yllmcthyl i-1.3.5-lria/in-2(l HVone 

Yield: 59% 

[1120] Synthesis Example 494 

25 4-[4-(4-Fiuorophenyl)-5,6-dihydropyridin-l(2Hyyl]-6~methyl-l-|[2-(tnfluoromethyl)thia 

zol-5-yl]methyl} -1.3.5-triazin-2( 1 HVone 

lo a 1,4-dioxanc solution (500 (,iL) of 

6-methyl-4-(melhylthio)-1 -{[2-(trilluoromethyl)lhiazol-5-yl]methyl}-l,3,5-triazin-2(l H)-
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one (38.7 mg, 0.120 mmol) synthesized in Reference Synthesis Example 374, 

4-(4-fiuorophenyl)-l,2,3,6-telrahydropyridine hydrochloride (30.8 mg, 0.144 mmol) and 

N,N-diisopropylethylamine (41.1 pL, 0.240 mmol) were added and the resultant mixture 

was stirred under reflux by heating for 1 day. After the completion of the reaction, the 

5 reaction solution was purified by silica gel column chromatography (hexane/ethyl 

acetate=l/l —>0/1) to obtain the title compound (33.3 mg, yield: 61%). 

[1121] Synthesis Example 495 

6-Methvl-4-|4-(5-methvlthiof>hen-3-vl)-5,6-diliydropvridin-1 (211)-vll-1 -II 2-(trifluoromct 

hyl)thi axol-5 -vllmcthv 11 -1 J.S-lriazin-Zfl 1 IVone 

To tert-Butyl 4-(5-methy lthiophen-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, 

15 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-Melliyllhiophen-3-yl)piperazin-1 -vll-1 - {T3-(trifluoromethylV 1 H-pyrazol-1 -yl]me 

thy! l-l,3,5-triazin-2( 1 H)-one 

The synthesis was performed using l-(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 

25 4-[4-(5-methylthiophen-3-yl)piperazin-l-yl]-l,3,5-triazin-2(lH)-one. Using the 

obtained crude product (50.0 mg) of 

4-[4-(5-methylthiophen-3-yl)piperazin-l-yl]-i,3,5-triazin-2(lH)-one and 

[3-(trifluoromethyl)-lH-pyra/.ol-!-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-dihydropyri din-1 (2H)-yl1-6-methyl-l-{[2-(trif 

5 luoromethvOthiazol-5-yl linethyli--! •3.5-triazin-2(l HVone 

The synthesis was performed using 

(R)-4-[5-hydroxy-4-(5-methylthiophen-3-yl)-5,6-dihydropyridin-l(2H)-yl]-6-methyl-l-{[ 

2-(trifluoromethyl)thiazol-5-yl]methyl}-l,3,5-triazin-2(rH)-one (15.8 mg, 0.0337 mmol) 

10 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. 

15 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 Ditto 

I 
Morphc)] ogy : color 1 nsy KOJ i tl, 
'II NJIK (CIKMi,) : 3.18 (i„ J - 5. 1 II/., 4.11), 4.07 (t. j -- li. 1 Hz, 411), 6.96 7.04 (tn, 
411). 

z tforplml ngy : colorless solid 

3 Morphology : co lor less solid 
LC/MS : coml. 1 HT 2. 97 mill l.C/MS(KST') m/z; 276 fM+H]' 

5 
Htirphol o(4jf: colorless sol id 
I.C/MS ; cuttd. 1 RT 4. 56 min ,C/MS(HSl ) m/st: 334 tMiilJ' 

6 
Morpho 1 (jgy : colorless mil id 
LC/MS : eoml. 1 KT 3. 44 rain LC/MS (ESI*) «/«; 316 [M-Hl] 

7 
Morplio 1 iryy : colorless so) id 
I.C.'/MS : eond. 1 KT 3. 06 in in 
LC/MS (|;S 1') «/K : 282 [MUiJ' LC/MS (liS 1") m/z I 280 [M IIJ 

8 

Morpho lofiy : color! ass solid 
'11 MMR (COCIJ 5: 1.4,8 (« 911), 3.43-3.50 (in, 411), 3.80-3.90 (in, 411), 4.94 (s, 211), 
7.25 7. 39. Cm, '111), 7.92 (s„ III). 
I.C/MS : cond. 1 KT 4.19 min LC/MS (HS1') m/z; 406 LM+Hj+ 

9 
Morphology1 colorlass .solid 
LC/MS : aoti d. 2 HT 1.31 mln I.C/MS CHS 10 m/z; 306 [M-HI]' 

10 
Morphology" white solid 
JI1 Mttl (CDCI.j) 5: 4. <)0 (s, 211), 7. 30-7.45 (m, 411), 8.56 (s, III), 11.6 (s, 111). 
I.C/MS : cond. 2 HT 1.61 mill LC/MS (EST1) m/z; 238 tM+11]* 

11 I.C/MS : cond. 2 HT 1.97 min LC/MS (US 1') m/z; 256 [M+ll] + 

12 
Morphology, brown amorphous 
LC/MS: (solid. 1 HT 4.39 min LC/MS (li SI') m/z; 343 [M+ll]' 

13 
Morphology; colorloss solid 
I.C/MS: o.o lid. 1 RT 3.32 min LC/MS (ESI") m/z; 326 [M HI]' 

14 
Morphology: p;ile yellow solid 
LC/MS : coiul. 1 RT 2. 74 min LC/MS (ESI') m/z; 291 [MHlJ1 

18 
'H IS'MR (CDC 13) t) : 2,41 (s, 311), 6.05 (s, 211), 6.46 (d, J = 2,5 lt/„ 111), 7.26 (d, 
.1-8,2 Ife, 211), 7,60-7.62 (m, 111), 7.65 (d, J = 8. 2 Hz, 211). 

16 

Morphology: colorless solid 
1 ll-NMIi (CDC1.,) <") : 1.47 (s, 911), 3.43-3,50 (m, 411), 3.82 -3.91 (ni, 411), 6.01 (s, 211), 
6.54 (d, J - 2.3 ilz, III), 7,90-7.94 (in, HI), 8.30 (s, 111). 
LC/MS : ootid, 1 HT 4.14 win LC/MS OiSl') m/z; 430 

17 
Morpho1ogy: colnrjass amorphous 
I.C/MS : cond. 1 RT 0.35 min LC/MS(l-St*) m/z; 330 LM+ll]' 

18 
Morpho 1 ogy: whi Lo sol iil 
LC/MS : cond. 1 RT 2. 60 min LC/MS (LSI') m/z; 292 [M+llV 

19 

Morphology: wliiLo solid 
1U-NMK (DS1S0 dj 6: 3,16 (tn, 411), 3.78 (m, 4!I), 4.86 (s, 211), 6.97-7.10 (in, 411), 
7. 28-7. 38 (111, 411). 
LC/MS; cond, 1 RT 4.00 min LC/MS {BSD tn/zMlG [M+H]' 

20 Morphology: pule y.el low so lid 

21 
Morphology: colorless solid 
LC/MS : cond. 1 RT 3,40 min I.C/MS (LSI') ra/ss: 341 [M+ll] 

j §2a [ Morphology: colorless amorphous 
22b Morphology: colorless amorphous 
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Kf Da t PI 

23 Morpho1ogy: palo brown solid 
I.C/MS : cond. 1 RT 3, 85 mi ti I.C/MS (US 1') in//.; 29G I M+lll 

24 

Morp.lwJogy : Pnl" brown solid 
'II NMR (CDC1J fi : 1.39 1.57 (in, 211), 2.00 (d, .1 - 13.0 llz. 21!), 2. 44 2.54 (m. 411). 
2.72 (fit, J - 10.5, 2.0 II/,, 211), 3.46-3.57 (in, 211), ti. 84-6.98 (in, 411). 
IX/MS : cond, 1 RT 0,3!) min I.C/MS(l-SI') m/z; 209 FM+JH" 

25 

Morphology: palo yellow so] i,d 
'll-NMR (CDC 1,,) 6 : 1.54 Is, 911), J. 61-1. 90 (in, 411), 2.84 3.10 (m, 311). 3.20-3. 30 (m, 
III), 3.78-3. 92 (rn, III), 4.92 (br. s, 1,10. 6.83-7.00 (in, 411). 
I.C/MS : e.oad. I RT 4.15 min LC/MS (I-;,SI') m/z; 295 [M+lll 

26 

Morphology: colorloss solid 
'll-NMR (I)MS0 -rir,) fi: 1.55-2.05 (in, 411), 2.90-3,15 (m, 211), 3.22 3.58 (in, 3H), 7.15 
(d, J - 6. 6 Hz, 411), 8.49 (br. s, 311). 
LC/MS : cond. 1 RT 0. 57 min LC/MS(HSI') m/z; 195 [M+lll 

27 
Morphology'• pule yellow solid 
'll-NMR (CDCl:,) 5: 1.54 (s, 9H), 1.61-1.90 (ra, 411), 2.84-3.10 (rn. 311), 3.20-3.30 (in, 
11!), 3.78-3.92 (m, HI). 4.92 (br. s, 111), 6.83-7.00 (tn, 111). 

28 Morphology: colorless solid 
LC/MS : cond. 1 RT 0.50 min LC/MS (RSI') m/z; 195 [M+lll1 

29 
Morphology: orango solid 
LC/MS : cond. 1 RT 4.40 min 
LC/MS (ES1+) m/z; 281 [M+IlT LC/MS (ESI ) m/z; 325 LMHICOJ" 

30 Morphology: colorless solid 
LC/MS : cond. I RT 0.42 rain l.C/MS(LSD m/z; 181 tM+llj* 

31 

Morphology: palo orange solid 
'll-NMR (CDC I a) 6: 1.45 (s, 911), 1.86-2.00 (tn, 111), 2.23-2.35 (m, 111), 3.12 (dd, ,j 
= 9.5, 3.8 Hz, 111), 3.21-3.55 (m, 311), 4.35 (hr. s, 111), 4.72 (br. s, III), 6.42 6.52 
(m, 211), 6.93 (l., J = 8.9 llz, 211). 

32 Morphology: colorless solid 
LC/MS : cond. 1 RT 0. 47 rain LC/MS(KSD m/z; 181 rM+lll' 

33 
Morphology: colorless oil 
'll-NMR (CDC 1 j) 6: 1.48 (s, 911). 1,84-2.04 (in. 211), 2.08 2.20 (m. 211), 2.80-2.96 (m, 
211), 4.20-4.40 (m, 3H). 6,56 (dd, J - 17.1, 2.0 llz, 111), 7.49 (d, J "=20.1 Hz, 111). 

34 Morphology: colorless oil 
30 Morphology: brown oil 
37 Morphology: colorless oil 
39 LC/MS : cond. 2 RT 2.22 min LC/MS (liSI') m/z; 312 [MULT 
40a LC/MS : cond. 2 RT 0.60 min LC/MS (li SI') m/z; 212 tMHIJ' 

40b 

Morphology: blown solid 
'H-NMR (DMS0-dJ ft: 2.93-3.01 (m, 111), 3.19-3.27 (m, III), 3.48 3,80 (ra, 211), 4.39 
(s, 111), 8,15 (1, J = 3.3 llz, III), 7.00 7.08 (m, 211), 7.46-7.54 (m. 211). 
I.C/MS : cond. 2 RT 0.97 min LC/MS (ESI*) m/z; 194 LM • H] 

41 
Morphology: colorless solid 
LC/MS : cond. 1 RT 0. 52 min LC/MS (LSI') ni/ssj 170 fM+ILL 

j Table 51 
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in 

<12 

I)a i.a in 

<12 
Morphology: brown oil 
LC/MS : cond. i HT 3. 10 ruin 
LC/MS(liSI'') m/z; 290 [M+M1' LC/MS (I;S1') in/*; 288 fM-lll 

43 
Morplio'logy: color 1 ass solid 
l,:;/MS : RIPnfit J t(T :L VA min 
LC/MS (SSI() in/z; 210 [\Hllj' 

'14 ;Mor|il,i<}'l©ffy: eolot loss oi J, 
l.C/Sli : cond, 1 KT 0. 54 min I.C/MS(RSD in//. I 106 [.MUll * 

45 Morphology; color 1 ess solid 
I.C/MS : cond. 1 KT 0. 34 rain l.C/MS {.MS L ) in/?. I 195 [Mil]' 

46 Morpho1 ogy : brown oil 
LC/MS : cond. 2 RT 1. S§ min LC/MS (USI ) in/z; 182 [M+ll.T1 

47 Morphology- color loss solid 
LC/MS ; cond. 2 i?T 0.37 min LC/MS (MSI') m/z; 195 [M+llJ* 

48 Morphology: black oil 

49 Morphology: pink solid 
LC/MS : cond. 1 KT 1.74 min LC/MS (ESlf) m/z; 196 [M+li]' 

60 Morphology: yellow oil 
LC/MS ; cond. 2 RT 0.86 mill LC/MS CliSi ) m/z; 195 [MMl] 

51 Morphology: brown oil 

52 Morphology: yo1 low oil 
LC/MS : cond. 1 HT 4.25 min LC/MS (BSD m/'ii 321 [M+ll] ' 

53 LC/MS : cond. 1 HT 3. 68 min LC/MS (ESI4) m/z; 223 [M+llT 

54 Morphology: orungo oil 
LC/MS : cond. 1 KT 4. 21 min LC/MS CHS 1') m/z; 335 [M+li]' 

55 LC/MS : cond. 2 KT 1.85 min LC/MS(iiS.t ) m/z; 183 [M- II] 

56 Morphology: brown oil 
LC/MS : cond. 2 HT 2.67 min LC/MS (LSI') m/z; 261 [M+H]' 

57 Morphology: color loss solid 

58 Morphology: rod oi l. 
LC/MS : cond. 1 HT 3.56 min LC/MSdiSl') m/z: 286 LM<Jl]' 

59 Morpho1ogy: brown soli d 
LC/MS : cpjul. 1 HT 3.67 min LC/MS (ESI1) m/z; 173 [M+ll]' 

60 
Morphology; palo yellow oil 
LC/MS : cond. 1 RT 4.30 mi n LC/MS (EST) m/;z 338 [M HI]1 

61 Morphology: brown solid 
LC/MS : cond. 1 HT 3. 88 min LC/MS (ifSr) m/z: 187 [MiII]' 

62 Morpho1ogy: br own oil 
LC/MS : cond, I HT 134 min I.C/MS(l-Sl') m/z; 338 [M+lll 

03 Morphology: yolj&w oil 
IX/MS : cond. I HT 3. 09 min 1 .C/MS<ES11) m/z; 212 [M+ll]' 

fi'4 Morphology: yellow oil 
LC/MS : cond. 1 RT 4.50 inin LC/MS (EST) ID/z ; 284 [Mi Jl] ' 

65 Morphology: palo ye 1 low so 1id 
I.C/MS : cond. 1 RT O. 42 min LC/MS (EST) m/z: 184 [M+lll 

66 Morphology: yellow oil 
LC/MS : roiul. 1 RT 4. SO min LC/MSCIiSD m/z; 298 [MHlT 

[Tabic 6J 
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lit' D;i Ui 

67 Mo r$|iol fifty- |JU 11> ye 1 low oil 
I.C/MS ; cond 1 RT 0.47 min l.C/MS(USI"} m/z; 108 LMMIJ1 

68 Morpho 1 ogy ; yollmv oi 1 
69 Mo nihil logy •' wti i to sol id 

'II NSR (Gix:ir() ft : (.92 (t, j = 0.0 Hz, 111), 4,47 (d, J -= 6. 0 llz, 211), 6.62 (s. 111), 
7. 23 ('dd, J ~ 2.2, ti.<1 llz, ill), T. ^7 (rl, J - 8. 4 Hz, III), 7.52 (d, .1-2.2 llz, ill). 

70 Mor |>h o 1 ogy: pa 1 « ye 11 my a i 1 
7] Morpho1ogy• no I or1U«K SO1i d 

LCV MS. : cond, 1 UT :i. 94 rain LC/MS (l!ST') ra//.; 383 LMH1J1 

72 \i o i pho] ogy '• brown oil 
I.C/MS : cond. 2 RT 1,71 min LC/MSGiSl') m/z; 28.'! [MHI]' 

73 Morpho I ogy : brown amorphous 
'II NMR (CDC 1 a) ft : 1.81 {d, J = 3. 9 list, 111), 3.06 (dd, .[-5.5 11/., 9.3 11/., 111). 3, 28-3. 38 
(m, 111), 3. 38-3, 49 (rn, 211) 3.59 (dfl. J - 7. 1 II/,, 9.2 llz, Ill), 3.88 (d, J " 13.5 llz, 
211). 3.84 (d, J - 13.8 Hz, 211), 4.45-4. 54 (tn, IH), 6.'JO 6.49 (in, 211). 6. 93 (t, J = 
8, 9 II-/., 211), 7. a9-7. 41 (ra, I0lt) . 
LC/MS : cond, 2 KT 2.41 min LC/MS(liSI4) m/zj 377 [M+ll]' 

74 Morphology- brown oil 
'll-NMR (CtJC'lj) 6 : 3.03 (dd, J -4.7 ffz« 9.6 Hz, HI) 3.20 (dd, J =4,2 llz, 9.0 11/., 
Ill), 3.43-3.54 (in, 111), 3. 61 -3.72 (in, 210, 4. 10-4. 17 (tn, 111), 6.43-6.48 {tn, 211), 6.94 
(t. J-8.9 llz, 211). 
I.C/MS : cond. 2 RT 1.13 min LC/MS (liSD m/z; 197 [M+ll]' 

75 Morphology: colorless solid 
LC/MS : cond. 1 RT 5.08 min l.C/MS(KS L ) m/z; 385 [AMI]4 

76 Morphology: pa 1 e yellow amorphous 

—a
 

•S
3 Morphti] ogy: en lor less (iinorphous 

LC/MS : ootid. 2 RT 3.43 min LC/MS (IIS I4) m/z; 379 [M+lll' 
78 Morphology; colorless solid 

LC/MS : cond. 2 RT 1.39 min LC/MS (liSD m/zl 199 [M+ll]' 
79 Morph0logy: yo I low so 1i d 

LC/MS : cond. 1 RT 0. 37 min LC/MS (EST) m/z! 281 [M+H]" 
80 Morphology: pnle yellow solid 

LC/MS ; cond. 1 R.T 4.63 mfe LC/MS (EST') rn/z; 295 [M+ll]4 

H Morphology: brown oil 
LC/MS ; cond 2 RT 1.21 min I.C/MS (KS D m/z; 195 [M+H]* 

82 Morphology: palo brown solid 
LC/MS : cond. 1 RT 3. 42 min LC/MS (EST) m/z: 295 [M+lll 

83 Morphology: color Ie»s solid 
LC/MS : iiorid, 1 RT 0. 39 win LC/MS (LSI) m/z; 195 [M+lll' 

94 Mo r pi to logy: M« ,1 or 1 ess sp I i d 
LC/MS : ootid. 1 RT 4.70 min LC/MS (ESI ) m/z; 346 [M+lll4 

[Table; 71 
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RI­ Da t a 
BS Morphoiogy! coI orless so 1 i d 

LC/MS : cond. 1 RT 3. "$9 min LC/MS (ESI') m/z I m [M+ll]' 
86 'Morphology^ pale yellow amorphous 

LC/MS : cond. 1 RT 3.22 min LC/MSOiSl') m/z', 294 L-M'IfJ" 
87 Morpho 1 ogy : colorless solid 

LC/MS : cond. 1 RT -1.21 min LC/MS(ES1') m/z; 464 [M+ll]" 
88 Morphology: colorluss oil 

LC/MS : (.-on d. 1 RT 0.94 mill LC/MS (USD m/v.\ 304 [M+ll] 
89 Morphology: colorless amorphous 

LC/MS: cond. 1 RT 3.99 min LC/MS (RSI*) m/z; 435) [M+lll' 
90 Morphology: colorless solid 

LC/MS : cond. 2 RT 2.39 min LC/MSCGSI') m/z; 455 LM+JU* 

9t 
a 

Morphology: colorless amorphous 
'll-NMR (CI)C13) 8 : 1.76-2.10 (rn. 4H), 3.30-3.52 (m. 211), 4.72-4.90 (m, 2H), 5.97 (d, 
J' - 13.9 llz, IH), 6.05 (d, J «" 13.9 ffz, IH), 6.54 (d, J = 2.3 llz, 111), 7.32 (d, J 
= 2.3 llz, 2H), 7.33 (d, J = 2. 3 llz, 2H), 7. 90 7. 95 (m, III), 8.29 (s, IH). 
LC/MS:cond,2 RT 1.78 min LC/MS (LSI*) m/z; 455 [Mi 11]' 

9il 
b 

Morphology: colorloss amorphous 
1H-NMR (Cl)Cl3) 5 • 1.70-2.10 (m. 411), 3.30-3,60 (m, 2H), 4.70-4.90 (m. 211), 5.48 (d, 
J- 13. 9 llz, IH), 6.06 (d, J = 13,9 Hz, IH), 8. 54 (d, ,1 = 2.0 llz, 1II), 1. 10-7. 50 (ra. 
511), 7.90-8.00 (m, 111), 8.28 (s, IH) 
LC/MS: cond. 2 RT 1.66 min 
LC/MS(EST) m/z; 421 [M+H]' 

92 
a 

Morphology: colorless solid 

92 
b 

Morphology: colorless solid 

[Table 8] 
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Rf Dill, i) 

93 Mnr pho .1 ogy: y..eit l ow o 11 
cond. 2 HT 1.90 mill IX/MS (IfSl') m/z; 258 [MHI]' 

M 
Morphology: brown oi I 
1 fl-NMH (CIJCI,) 6 : 4,61 (s, 211), 7.19 (d, -8.0 lie., Ill), 7.94 (dd. J - 8.2, 2.5 
l|y„ Ill), 8.39 Gl, j '-=2.4 II/, 111). 

95 
Morphology: ye 1 low soli d 
lll-NWR (CIJClj) : 7.30 U, HI), 7.71 (rl. J - H. 9 llz. 111). 8.02 (dd, J = 8. 6, 1.5 
11*/, 111), 8.21 - 8, 24 (m, 111), 10. 09 (s, III). 

96 
Morphology- pfl 11; yellow solid 
1 IHiMR (CDC 1 ;i) & • 1,50 -2.20 (brs, 111), 4.81 (s. 211). 7.1(5 (s, IH), 7.42 7.48 
(lit, 111), 7.36 til, 1 = 8.4 llz, 111), 7.68 (s, 111). 

97 
Morpho1ogy: palo yellow oil 
III NMR (CDC! ;l) 3 '• 4.70 (s, 2ti), 7..I3 7.20 (m, III), 7.47 (dd, J - 8,6, L 5 llz, 
111), 7.56 (d, J ~ 8.6 itz, III), 7,69 (d, J 1.5 itz, 111). 

98 Morphology: colorless solid 
99 Morphology: ye 11ow oi 1 

100 
Morphology; colorless oil 
tli-NMR (CDClj) 6 - 1.75-1.96 (ra. Ill), 2.15 (s, 311), 4.69 (d, .] = 5, 7 Hz, 2H), 6.69 
(s, Hi), 

101 Morphology: brown oil 

102 
Morphology: btnck oil 
III NMR (CDC 13) 6: 2.01 (L, J= 6.2 llz, 1!!), 4.84 (d, J = 6, 0 llz, 211), 6.96 (a. 111). 

103 Morphology: brown oil 
104 fit or p h.o logy: yellow o i 1 
105 Morphology: brown oi1 
106 Morphology: brown oil 
107 Morphology: col orlops oil 

103 
Murphology: colorless solid 
1 ll-NMR (CDC1J 6 : 1,67 (t, .) = 5.9 llz, lit), 4.36 (q, J " 8. 1 llz, 21!), 4.68 (d, J 
- 5.6 Hz. 211), 6.21 (d, J - 3.6 llz. 111). 6.64 (d, J = 3.6 llz, 111). 

109 Morphology; brown oil 

110 Morphology: brown oil 
I.C/MS: cond. 2 RT 1.52 min IX/MS (KS!*) m/z; 209 [M+ll]* 

I 11 
Morphology: yellow oil 
LC/MS: cond. 2 RT 2.20 min LC/MS CBSI.') m/zl 227 [M+ll]' 

112 Morphology: yellow oil 
LC/MS: cond, 2 HT 2.27 min IX/MS (KSI') m/z: 242 [M+ll]1 

113 Morpliology: yellow oi 1 
LC/MS: cond. 1 RT 2.95 min I.C/MS (HSf) m/z; 214 [M+ll]' 

1 M 
M or plio logy: yellow oil 
111 NMR (CUCI3) S : 4.67 (.•;, 211), 4.80 (q, J - 3.0 11'/.. 211). 7,08 (s, 111), 

115 
Morphology: yellow solid 
LC/MS: cond. 2 RT 2.00 min IX/MS (KSI') m/z; 250 rM+K]' 

.116 Morpho J ogy : yellow o i .1 
LC/MS: cond, 2 RT 0.85 min LC/MS (KSI1) m/z; 222 [M+ll]' 

,117 
Morpho I ogy : yeI 1ow o iX 
LC/MS; cond. 2 RT 2,03 miu IX/MS (liSl') tn/zf240 [M+ll]* 

118 
Morpho 1 ogy : yo11ow o i1 

• 1 ll-NMR (CDCl.j) 8 : 2.03 (t, J - 18.5 llz, 311), 6.51 (d, J m 2.4 llz, IH). 7.59 (d, 
[J - 2. 4 llz, 1(1). 

119 MorphoIngy; yo11ow oi1 
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(if DttU) 
120 Morphology - brown oi l 
121 Morphology: brown oil 
122 Morphology: naif brown oil 
123 Morpho logy : pale brown nil 
124 Morphology1 oolojvlos's oil 
125 Morphology 1 pa 1o yo1 1ow o i 1 
126 Morphology- pa Io yellow oil 
127 jfi-NMR (CDCI ;i) 6.: 4.59(s, 211). 7, 26 7. 29 (in, 211), 7,47 7.50(m, 211). 

128 Morphology: n&Wt 1 es s 1 v fin i d 
LC/MS: cond. 2 IIT 3.02 min LC/MS (l;SLr) m/st; 320 fM+ll? 

129 

Morphology! white amorphous 
Itl-NMR (CDC 1 r,) 5 M. 48 (s, 911), 1.8-2 (brs, 211), 2.79(brs, 111), 2.94-3. 14(m, 2H), 
3. 89-4.19(m, 3H), 7. 06(m, 211), 7.45(m, 211). 
LC/MS: cond, 1 RT 3.77 min LC/MS (KS1 ) m/z; 356[M+llCO^l 

130 

Morphology: colorless amorphous 
IH-NMfi (CDC;ia) $:0.ae(s, 911), 1.49 C$, 911), 1.84-1.89(in, 211), 2.27 (brs, 111), 
3. 05-3. 23 (in, 211), 3. 98 (brs, III), 4, 14 (brs, 111), 5. 24 (brs. Ill), 6.98-7. 04 (m, 211), 
7. 36-7. 43(in, 2SI). 
LC/MS: cond. 2 RT 2. 74 min LC/MS (LSI1) «/»; 413 [M-NII, 

131 

Morphology: colorless oil 
llt-NMli (CDCl:i) 6 :1. 08 (s, 9H), 1.49 (s, 911). 3.31 (brs, III), 3. 81 {brs, III), 4. 19 (brs, 
111), 4,50(brs, IN), 5, 75.Cs-, 111), 6. 23 (brs, 111), 7. 00(t, 211), 7.28(1, 211). 
LC/MS: cond. 2 RT 3. 06 min IX/MS (LSI1) m/z; 278 [M+lHJoc]' 

132 
IH-NMfi (CDCI.,) 3: 1.05 (s, 9H), 3.07-3.21 (m. 211), 3.42-3.61 (m, 211), 5.69 (brs, 
111), 6.32 (dd, J =4.2, 3.0 11a, HI), 6.99 (t. J - 9.0 II-/,, 211), 7.25-7.31 (in, 211). 
LC/MS: cond. 2 RT 1. 72 min LC/MS (ESI') rn/z; 278 I'M iIIJ * 

133 

Morphology: pale yellow amorphous 
llhNMR (CDCI,) 6 : 3. 24 (dd, j - 12.9, 2.7 Hz. Ill), 3.42 (dd, .f - 12.6, 2.7 Hz, Ill), 
3,52 (d, .l=3,9lb., 211), 4,40 b, 111), 6.16 (i., 3. 6 Hz, 111), 7.04- <-t, J - 8.7 llz, 
211). 7,48-7. D3 (m, 211). 
LC/MS: cond. 2 RT 0.37 min LC/MS (LSI') in/?.; 194 [M+ll? 

134 

Morphology white amorphous 
111-MMli (CDCI,) 5 1.48 (s. 911), 1.82 (brs, 211), 2.79 (brs-, 111). 2.94-3, 14 (m, 211), 
3.89-4.19(111, 311), 7.06(1, 211), 7. 4G(t, 21!). 
LC/MS: cond. 1 RT 3,77 min LC/MS (ESI ) */*: 356LM+IIC0,]' 

135 

Morphology: colorless amorphous 
lll-NMI! (CDCI,) 5 :0.96(s, 911), 1.49 (s, Oil), 1. 84-1.89(m, 211), 2. 27(brs, 111), 
3, 05-3. 23 (m, 211), 3. 98(brs, 111), 4. 14 (brs, ill), 5,24(brs, III), 8. 98-7. 04 (in. 211), 
7. 36-7. 43 (m, 211). 
LC/MS: cond, 2 KT 2.74 min LC/MS (KSI ) m/v.; 413 iM/tNIl,].1 

136 

Morphology: colorless amorphous 
1 H-NMFf (CDCt.,) 6 :l.08(s, 911), 1.49 (s„ 011), 3. 31 (brs, 111), 3. 81 (hrs, III). 4. 19(brs, 
111), 4.50 (br.s. III), 5.75 (s, III), 6.23 (hr, 111), 7.00(L, 211), 7.28([., 211). 
LC/MS: cond, 2 RT 3.06 min LC/MS (liST) m/y.l 278 ["M+ll-Boe]' 

.137 
iH-NMR (CDCI ,) S: 1.05 (s. 9H), 3.07-3.21 (tn, 211). 3.42 3.61 (HI, 211)', 5.69 (hrs, 
ill), fi. 32 (dd, J = 4.2, 3.0 Hz, 111), 6.99 (L, J = 9.0 Hz, 211), 7,25 7.31 (m,. 211). 
LC/MS: cond. 2 RT 1.72 rniu LC/MS (LSI1) in/?,; 278 U-f+lfr 

| UJH- || 

\'or plio 1 cgy : p.alo yellow amorphous 
llMfltfR (CDCI,) S : 3,24 (dd, ,f - 12.9, 2.7 11?., Ill), 3.42 (dd, J - 12. 6, 2.7 11 y„ 111), 
3.52 (d, .1- 3.9 Ha,, 210, 1.40(s, III), 6.16 (t, J- 3.6 11-/., ill), 7.04 ((., J - 8.7 llz, 
211), 7.48-7.53 (in, 211) 
LC/ilS: ootid. 2 KT 0.37 min LC/MS (ESD m/'ii 194 [ M Ml] ^ 
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i '3,5? Morpho 1 ogy : fiul o yul. low nil 
LC/MS: mud, 2 TCI" 3.01 in in LC/MS <1£S t') m/•/.: 325 [M+lll' 

140 
Mor|.ilut 1 «i?y: atnorplimif; 
lit:/MS: eoiitl. 2 KT 2,31 min LC/MS (IiSX4.) in/a: 35 S I.MMIJf 

Ml 
ttarphuI.ORy : co 1 oi'i os» amorphous 
I.C/<#$: cond. 2 RT 2. 90 nvia l.C/MS (LSI') m/z: 443 LM'IIJ' 

142 
Morpho logy : colorless oil 
l.::/VS: corn). 2 RT 3,18 min LC/MS (l-SI1) m/z; 425 L \t < H J' 

1 '13 Morphology : pa 1 e rod oil 

m Morplio 1 ogy : ye I low so 1 i d 
l.C/MS: cond. 2 RT K 34 mi n LC/HS (EST1) in/al 241 [M+ll]' 

145 
Morphology: pitl-tt yel low oil 
LC/MS: cond. 2 KT 2,72 min LC/MS (EST*) m/v.\ 293 [MHI]* 

146 
Morphology: colorless oil 
LC/MS: cond. 2 RT 2. 10 min LC/MS (LSI') m/z! 327 [M+ll]' 

14? 
Morphology: co1 or 1cs s oil 
LC/MS: cond. 2 RT 2.8a min LC/MS (EST') m/v,: 411 [MHIJ' 

148 
Morphology: colorless solid 
l.C/MS: cond, 2 RT 3,03 min LC/MS (ESI') m/%; 393 1MHI]' 

149 Morphology: pal a yul l.o.w oil 

150 
Morphology: pu It; yellow solid 
LC/MS: cond. 2 RT 0.81 min LC/MS (USD in//; 209 tNHIIJ' 

15.1 
Morphology: colorless amorphous 
l.C/MS: cond. 2 RT 2. 1 i min LC/MS (liST') m/z; 329 TM+ll]' 

152 Morphology: colorless amorphous 

153 
Morphology: uolorlosH amofphous 
I..C/MS: cond. 2 RT 3. 01 min LC/MS (fiS.lO m/x; 395 [M HI]' 

154 
Morphology: oraiifjo oil 
LC/MS: cond. 2 KT 1.76 min l.C/MS (KS1'} m/z: 295 fMHM" 

I 55 
Morphology: yellow oil 
LC/MS: cond. 2 RT 0.72 min l.C/MS (Is-ST) m/z; 211 fMHIl 

156 
Morphology: yollow oil 
LC/MS: cond, 2 KT 2,54 min LC/MS (RS1') m/z! 393 [M + ll]1 

157 
M or p h o1o g y: co1o rlus s oil 
l.C/MS: cond. 2 UT 2,55 min LC/MS (ESI1) m/z; 375 [MHIl' 

158 
Morphology: colorless solid 
LC/MS: cond. 2 RT 1.52 min LC/MS (liSI') m/z; 275 LAM III' 

159 
Mor.p'ho 1 ogy ; yellow solid 
LC/MS: cond. 2 KT 0.35 min LC/MS (LSI1) m/z: 191 [M+Hl' 

160 Mor.pho 1 ogy : ::o lorl itss o j 1 

161 
Morphology: white <uno rphoits 
LC/MS: con d. 2 RT 2.30 mill LC/MS (JSSI) m/z; 326 CM • IIJ 

182 
Morphology" colorless amorphous 
LC/MS: cond. 1 RT 4.82 min LC/MS (LSI ) tn/z; 310 fil+lt hoc]' 

183. Mori) ho 1 ogy : co lorl ess o i I 
LC/MS: cond. 1 RT 5, 12 min LC/MS (LSI') m/f. 302 [M+llJ1 

104 Morphology-' pn.lo y.c'.lloiv ggfl 

165 
Morphology: co lot 1us« ai 1 

(CUC1.,) ft : 2. 29 (a, 311), 3.03-3. J 6 (m, 211), 3.4'6(s> 211), 4.l2(s> 111), 5. 72 (s. 
211), 6. 83 6. 89 (ro. 211), 7. U .Cm, ill). 
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Hf 1) ft tra 

1 fid 
ilorplio 1 ogy- co.] nr 1, O'SJS t> 11 
LC/MS; cond. 2 KT 2. 8(J min l.C/MS (liST') rn/z; 291 |M'+HT.* 

167 
Morphology•' white mnorphous 
LC/MS: cond. 2 KT 2.07 mill LC/MS (l.-SI ) m/z: 325 [M+Hl' 

f 68 
Morphology: color loss oil 
LC/MS: cond. 2 UT 2.78 min LC/MS (liSD mf?,\ 409 [M+ll] 

169 
Morpho 1 ogy-• «o l*u-1 ass o 11 
LC/MS: cond. 2 KT 3,02 nun l.C/MS (KSI') m/z; 391 [11+1(1' 

17! Morphoi ogy : brown oil 
LC/MS: cond. 2 KT 0, B8 min LC/MS (RSI1) m/z; 207 [M+ll]' 

172 
Morpho 1 ogy : co 1 or 1.ess oi 1 
lll-NMK (CDC1,) & : 1,55 fa, Oil), l,57(s, 311), 2. 48 (brs, 211), 3.62(t, J "5,79 Hz. 
210, 4,06(s. 211), 6. 02(brs, 111), 6.98-7, 17 (m, 311). 

173 
Morpho logy: wliiLe niDornhous 
LC/MS: cond. 2 KT 2.27 min LC/MS (LSD m/z; 326 [M+HT 

3 74 
Morphology: whiu> nmorphjsus 
LC/MS: cond. 2 RT 2.87 min LC/MS (KSI1) m/z; 310 [M+lI-l3ocl + 

175 
Morphology: color 1 n«oil 
LC/MS: cond. 2 KT 3, 19 min l.C/MS (liSf) m/z! 292 [il+li -Hoc.]' 

176 
M or p ho I o gy: pal a y s,L 1 ow oil 
LC/MS: cond. 2 RT 2.01 min LC/MS (USD m/z! 292 [M+lt]' 

177 
Morpho1ogy: color]ess oi1 
LC/MS: cond. 2 RT 1.25 min l.C/MS (USD m/z! 208 [M+IIV 

178 
Mor pho I ogy - co l o r l ess o i ,1 
DHNMIi (CDCI,) 1.49(s, 911), 2. -17(brs, 211), 3.63(t, .1 - 5, 76 Hz, 211), 4.06(brs, 
211), 6.00 (brs, 111), 7. 09 ((., J - 8. 64 llz, 111), 7. 21-7. 2G(m, III), 7.39(d, III) 

179 
Morphology: whito amorphous 
LC/MS: cond. 2 RT 2.31 min LC/MS (lis 1 *) m/z; 246 [M' H Boc] 

lflO 
Morphology: white amorphous 
l.C/MS: cond. 2 RT 2.89 min 1X/MS (LSD m//.: 330 [MUl-BocJ' 

181 
Morphology: colorless oil 
LC/MS: cond. 2 RT 3.21 min LC/MS (F.SI1) m/z; 312 [M+il-lloc]' 

] 82 
Morphology: p;i l o brown oil 
LC/MS: cond. 2 RT 2.03 min IX/MS (EST) m/z; 312 [M+ll]' 

183 
Morphology: piths yellow solid 
LC/MS: cond. 2 RT 1.30 min l.C/MS (RSI1) m/z; 228 [M+lll' 

184 Morphology: colorless oil 

185 
Morpho1ogy: polo brown oil 
LC/MS: cond. 1 UT 3.70 nun LC/MS (LSI1) m/z; 32b" [M+ll]" 

186 
Morphology: color loss oil 
LC/MS: cond. 2 KT 2,78 min LC/MS UvSC) m/z; 409 [M+lll1 

187 
Morphology: color!us» nil 
LC/MS: cond. 1 liT 4.87 min LC/MS (BSD m/z! 39.1 LM-iFlj' 

188 Morpho1ogy brown o.i 1 

189 
Morpho]ogy 
IH-NMR (C1X 
6. 6 1 {). 66 (r 

brown oi1 
1,) a : 2, 99 3. 31 (nt, 211), 3.51 3. 63 (ill, 211), 3.92(s, 311), t 55 (brs, III), 
i. 211), 7. 09(d, .1 = 7.5 lbs, 111), 7.57(1, ] v 7.8 llz, 111) 

190 Morphology color!uss oil 
19] Morpho1ogy co lorl os.s oil 

192 
Morpho)ogy 
l.C/MS: co.ni 

«o1ofless oil 
1. 2 KT 2.81 min LC/MS (LSI') nt/#; 380 [M+ll]' 
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193 
Morphology: blown uil 
LC/MS' cond. 2 RT 1,92 min LC/MS <I£S'I') m/z; 280 [M+lll 

194 
Morplio Ingy : brown oil 
LC/MS: cond. 2 RT 1.05 rain LC/MS (LSI*) m/z; 196 [M>IIJ' 

195 
MorphMogy : yellow oil 
LC/MS: coiul, 2 RT 2,91 min LC/MS (i-SI') m//.; 280 LMHIj' 

iyfj Morphology' yellow oil 
LC/MS: eonrl. 2 RT 2.12 min LC/MS (USD m/z: 314 l\1'HJ' 

197 Morpho 1.0Ky: yellow oii. 

198 
Morplio 1 <5gy' ye|low oi 1 
LC/MS; cond. 2 RT 3, M min LC/MS (ESI") m/z1 380 fM+il]' 

199 
Morplio 1 ogy : yc 1 1 ow oi t 
LC/MS: cond. 2 RT 1.99 min LC/MS (KS.1') m/st: 280 [MULT 

200 
Morphology: pa I o yellow Sol ill 
LC/MS: cond. 2 RT 1.08 min LC/MS (RSI1) m/z: liifi f.M+H'J* 

201 
Morphology: colorless oil 
LC/MS: oontl. 2 HT 2.77 min LC/MS (IvSL) m/z; 423 [Ml!!]' 

202 
Morphology: colorless oil 
LC/MS: cond, 2 RT 1.66 min LC/MS (ESI') rti/z; 293 |>< ll]" 

203 
Morphology: culorloss oil 
LC/MS: cond. 2 1<T 2.30 min LC/MS (IS]*) in//; 371 [M+Hjh 

204 
Morphology: colorless solid 
LC/MS: cond. 2 RT 1,08 min LC/MS (tiSl) m/z; 271 I'M+Hl' 

205 
Morphology: col or loss oil 
LC/MS: cond. 2 RT 1.69 min LC/MS (GSlf) m/z; 1123 I'M+ll]' 

206 
Morphology: pale yellow oil 
IX/MS: cond. 2 RT 0. 36 in) n LC/MS (KSD m/st; 193 IVIHI]* 

207 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2. 12 min LC/MS (liS L ) m/z) 335 fM+ll]' 

208 
Morphology: colorless oil 
LC/MS: cond. 2 RT 1.02 min LC/MS (liSl') m/z; 23!i [M+I(l' 

209 
Morphology : pa 1 e yel ] oiv solid 
LC/MS: cond. 2 RT 2.77 min LC/MS (KS1 ̂  m/z; 423 [Mill]4 

2J0 
Morphology: colorless oil 
LC/MS: cond. 2 RT 1.68 min LC/MS (liSl') m/z; 323 fM+Hl' 

211 
Morphology: colorless oil 
LC/MS: cond. 2 RT 0.38 min LC/MS (lvSl+) m/z; 193 [Mill]' 

212 
Mofpho 1 ogy: pule follow so 1 i;d 
LC/MS: cond. 2 RT 2.77 rain LC/MS (LSI1) m/z) 423 [M+ll]' 

213 
Morphology: colorless oil 
LC/MS: cond. 2 RT 1.70 min LC/MS (EST') m/z: 323 LMHIJ" 

214 
Morphology: colorless o.l 1 
LC/MS: cond. 2 RT 0.39 min LC/MS (EST ) m/z! 193 [Mt-llJ* 

215 
Morpho logy: black oi1 
LC/MS: cond, 2 RT 1.13 ruin LC/MS (KSD m/z) 210 LMMlJ" 

216 
Morphology: dark brown oil 
LC/MS; cond. 2 RT 0.39 min LC/MS (GST) m/z; 209 UWlP 

217 IX/MS: cond. 2 RT .1,40 min I.C/MS (LSI1) m/z! 195 [Mi-Ill* 

218 
Morphology: hl'tick oil 
LC/MS: cond. 2 RT 1,13 min LC/MS (BS1) m/z; 210 |'M+Hl' 
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219 
M.Wpliol ofiy : dnrk brown oil 
t.C/MS; cond. 2 RT 0.3!) rain l.C/MS (liST') m/z; 20!) |MHlJ' 

22(5 LC/MS: cond. 2 RT 1.40 min l.C/MS (RST') m/z: 105 [\IH! 1' 
22 P Morpholouy• palu brown oil 

222 
Morpho 1 ouv: oolor loss solid 
IX/MS: cond, 2 RT 2.74 min l.C/MS (I'U') m/v.; 308 TM+ltl 

223 \lorplio 1 ogy • pu 1i1 brown so 1 i <1 
224 Morphology: pa 1e brown solid 

225 
Morpholouy: ye 11ow an [ i d 
l.C/MScond, 2 RT 1.84 min LC/MS (EST') m/z i 297 LM Mljr 

226 
iloi phulofjy i yull ow o i I 
l.C/MS'. cond. 2 RT 1,34 min LC/MS (liSI') m/v,; 207 [M-Hl]' 

227 

Morpho1ogy: colorloss oil 
ifl-MMR (CDC 1 :l) 5 : 1. 94-2. UG On, 111), 2, 11 (H, 311). 2.4Q(n, J * 5. 4 II/., Ill), 3.92 (dd, 
J = 12.0. 10.5 11/., 1H), 4. 34(tj, J =5. 1 Hz. ill), 5. 03(q. J - 5.4 II/., 1H). 5. 37 5.40(m, 
Ill), 7.00-7. 05 (m, 211). 7.28 T- 3.3 tm, 211). 

228 

Morphology; colonlvss oil 
lil-NMK (CDC 1 a) 5: 1.90-j,97(m, III), 2. 03(s, 311), 2. 08-2, 77(m, HI), 3.95 (dd, J-
11.1, 5.1 Hz, 111), 4. 13 (d, .] - 10, 8 H*. Ill), 4. 84 (l, J -7.8 Hz, III), S. 33-6. 36 (m, 
111), 7. 00-7. 06 (n, 211). 7. 33-7. 37 (m. 210. 

229 
Morphology: colorless solid 
l.C/MS: cond, 1 RT 4.14 min LC/MS (EST) n/tl 312 [M-HIV 

230 
Morphology; color loss oil 
tn-NMR (CUClg) 5 : 1.56-1. 66 (in, I'M), 2.59-2. 68 (m, lit), 3. 70-3.79(m, 211), 
3.99 4.06 (in, III), 4. 88(t, J =-7.8 Ha. HI), 6.99 7,07(m, 211), 7. 31-7. 38 (m, 211). 

231 
Morpholofiy: colorless solid 
l.C/MS: c.ond. I RT 4.14 min LC/MS (ESI') m/z; 312 [MHI]' 

232 
Morphology: colorless oil 
lll-KMR (CDCI:I) 5: 1. 94 2. 14 (tn. 211), 3. 59-3. 68 On, III). 3. 70 -3. 79 (m. ill), 
4.20 A. 28 (fit, lit), 5. 08-5. 15 (m, 111), 6, 9.9-7. 07 (lit. 211). 7.31-7. 38(m, 211). 

233 
Morphology: col orloss solid 
l.C/MS: cond. i RT 4.29 min l.C/MS (BSD m/z! 326 tMHlJ' 

234 

• Uorpltolojpy: colorless oil 
lll-NMR (CDC.I,) 6: 1. 41 1. 48 (in, 111), 1. 64-1. 71 (lit, 111), 1. 86-2. 02 (m, 21!), 3. 4H(l, 
J -3.6 llfi. 111), 3.84 3. 90(rrt, III), 4. 00-4. 09 (nt, 111), 4.82(dd, J - 10.8, 2. 7 II*. ill). 
0.99 7. 04 (m, 211), 7. 29 7. 35 (in. 211). 

235 
Morphology: coLorloss solid 
LC/MS: ootid. I RT 2.93 min LC/MS (ESI1) m/z; 238 [M +11 ]' 

236 

M orp ho logy: eo1o r!os s s o1i d 
lll-NMR (CDC 1 :t) 6: J. 25 1. 4 0 (in. Ill), 1. 45-1. S8(m, III), I.I.':' , 911), 1. 93-1. 9H (in. 
Ill), 2. 20 (brs, ill), 3. 59 3.68 (m, 111), 3. 81 (brs, 111), 4. 13-4. 18 (in, 111), 4, 33-4. 36 (in. 
Ill), 4,4 5 (brs, 111). 7. 00-7. 34 (in, 211), 7. 25-7. 3 1 (in, 211). 

237 
Morphology: colorless oil 
l.C/MS: cond. 1 RT 0.37 min LC/MS (liSI') tn//.; I9G LM< 11 j' 

238 
Morpho 1 ogy '• c<: 1 orI on s oil 
l.C/MS: co ad. 1 RT 4.10 min LC/MS (i!Sl+) tn/z; 282 fM+ill" 

239 
Morphology: colorless oil 
LC/MS: cond, 1 8T 2.45 min i.C/MS (RSI) .»/*; 268 [M+llV 

'Mi> Morphology: colorless oiJ 
LC/MS; cond. 1 RT 0. J0 min LC/MS (RSI) w/zl 178 [>Hlll4 

241 
Morpho 1 ogy : colorless oil 
LC/MS: cond. 1 RT 3.04 min LC/MS (ESI') m/zl 415 1MMil4 
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2*2 
Morpho fans* '• Ierlflss so.] i (i 
LC/MS: cond. 1 RT 4.5b min IX/MS (liSI ) m/z; 425 [M+ll]' 

243 

Morphology: (jotovl ess oi l 
IN MVili (CDC I;,) fi: 1, 47 (s, 311), 2. 27-2. 38 (m, III), 2. 54-2. 76 (in, 111), 2. 75 2. 81 (m, 
111), 2. 93 3. OS (m, 111), 3, 12-3. 19 Cm, III), 3. 23" 3. 36 (l», 111), 3. 76-3. 88 (nt, 211), 
6. 99-7. Oft Cm. 211), 7. 18 7. 23 (rn, 211). 

244 
Morphology: brown oi1 
l.C/MS: cond. 2 RT 1.91 min LC/MS (LSI1) m/z; 191 [M+li] * 

24 o Mor ptoi !ogy; h.rcwn; so 1 i t) 
LC/MS: cond. 2 RT 2.37 min l.C/MS (liSI') mh.\ 205 [M-lll" 

246 Mo rp lio ] o gy: til* ftw 11 oil 
247 Morphology: pnjt> yellow oil 

248 
Morphology.: pal.p yallow solid 
1H-NMR (CDCI;,) S: fc.90-fi.91 (m. 211), 7. 18-7.24 (m, 2H>, 7. 38-7.42 (m, 211), 
7. 81 -7.83(111, 111). 

2-19 
Morpho logy: purplo oi1 
LC/MS: cond. 2 RT 1.13 min LC/MS (L'ST) m/z: 177 [M+ll]' 

250 
MorphoIqgy' mJorlostr sol id 
IH'-MMR (CIJCL,) 6 : 2. 64-2. 73 (m, 211), 3. 04-3, 12 (ra, 210, 3, 16- 3. 25m. Ill), 3.73- 3. 83 (m. 
HI), ft. 98-7. 06 (in, 211). 7. 40-7, 4 7 (m, 211), 7.70-7. 75 (in. 211), 7. 82-7. 87 (m, 211). 

251 Morphology: colorless oil 

252 
•Morphology: eolorloss solid 
LC/MS: eoiid. 1 RT 4.54 min l.C/MS (liS(') m/z; 296 [M+ll]' 

253 Morphology: colorless oil 

254 
Morphology: colorlfiss oil 
LC/MS: cond, 2 RT 1,78 min LC/MS (KSl") m/z; 225 [M't H]' 

255 
Morphology: colorless solid 
LC/MS: uond. 1 RT 4.35 miit l.C/MS (liSI1) tn/?,; 354 LMUlJ' 

256 
Morphology: co1 or 1oss oi1 
LC/MS: cond. 1 RT 3.94 min LC/MS (BSJ') m/sc; 340 [M+H]' LC/MS (ESI ) m/•/. I 338 t,M II] 

257 
Morphology: colorloss solid 
LC/MS: cond. 1 KT 3, 70 rain LC/MS (liSI1) m/z! 339 Ql+H]* 

258 
Morphology: colorless solid 
UJ-NMH (CDC),) b : 3.08-3. 17(in, 2H), 3.54-3. 63(in, 2H), fi. 21-fi. 33(m. Ill) , 
7. 12-7.19(m, 211), 7. 69-7. 79 (m, 411), 7. 85-7. 90(m, 211). 

259 
Morphology: colorless solid 
LC/MS;.. cond. 2 RT 1.21 min LC/MS (LSI1.) m/z.: 191 [M+ll]' 

260 
Morphology: pale yellow amorphous 
LC/MS: cond. 2 RT 2.76 min LC/MS (ESI+) m/z; 331 [M+ll] + 

26J 
Morphology: pn Ui yollow nmojphous 
LC/MS: cond. 2 RT 2.76 min LC/MS (ESI*) m/z; 313 [M iII]+ 

262 
Morphology: blown amorphous 
LC/MS: cond, 2 RT 1.45 min LC/MS (EST) m/z; 231 [M+ll]' 

263 Morphology: brown iiworphous 
LC/MS: cond. 2 RT 1.35 min LC/MS (LSI') m/z! 213 [M+ll]' 

264 Morphology: ye11ow oiI 
l.C/MS: cond. 2 RT 2.81 min LC/MS (US 1') m/z; 307 [MUl]' 

265 
Morphology: brown amorphous 
l.C/MS: cond. 2 KT 1.36 min LC/MS (BSD m/ai 207 [M+lll1 
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266 M orpho 1 o H Y: .ye 11 ow so 1 i c! 
l.C/MS: co,id, 2 RT 1.09 mi n IX/MS CHS I') m/«; 191 fM+ll 1' 

267 
Morphology: palp yellow HO I it! 
IX/MS: c:ond. 2 RT 1.52 min 1X7.V1S (l;SI') in/z; 225 LWMlJ' 

268 Morphology: col or lest* solid 
IX/MS: cond. 2 RT 1.52 win l.C/MS (EST') mh• 192 LMHl]4 

26!) Morphology: colorless solid 
l.C/MS: cond. 2 RT 1.54 min l.C/MS (EST*) «/•/.: 2J2 LM Ml J' 

270 Morphology: brown oil 
l.C/MS: cond. 2 RT L 35 min LC/MS (EST') n/zl ISO [M+IlT 

271 Mor jj ho logy: col or 1 es s oil 
LC/MS: cond. 2 KT li. 65 rniri LC/MS (ESI') m/v.\ 322 [M+H-Boc]' 

272 
Morphology: colorless liquid 
LC/MS: cond. 2 RT 0.98 min LC/MS (ESI*) in/z; 208 [MOlJ' 

273 
Morphology: pale brown oil 
llt-NMR (CDC1.,) 6: 1.40(s, 311), 1.44(s, 911), 3. f3(hrs. IH), 3.73(s. 311), 3.90 (dd, 
J = 18.9, 3.U Hz, 111), 4.26-4.32(III, 2H>, 5.87(s, JH) 

274 Morphology: palo yellow oil 
LC/MS: cond. 2 RT 2.79 min LC/MS (ESI*) m/zl 350 LM'HJ' 

275 

Morphology: colorless oil 
lll-NMR (CDClj) 8 : 1.20(s, 311). 1.46(8, 9H), 3. 13(d, J = 12 Hz, 111), 3. 90(dd, J = 
19.2, 2.7 Hz. IH), 4. 23-1. 37 (m, 211), 5. 80 (s, 111), 6. 88-6. 98 (m, 211), 7. 18-7. 25 (m, 
211) 

276 Morphology: pale yellow oil 
LC/MS: corul. 2 RT 2.56 min LC/MS (EST) m/zl 365 [M+ll]' 

277 Morphology: colorless oil 
LC/MS: cond. 2 RT 1.42 min LC/MS (EST) in/z; 265 rM+ll.V 

278 Morphology: colorless oil 
LC/MS: cond. 2 RT 0.53 min IX/MS (ESI') m/z; 207 [MHIJ' 

279 Morphology: pale yellow oil 
LC/MS: cond. 2 RT 2.48 min IX/MS (ESI*) ra/z; 310 [M+ll]' 

280 LC/MS: cond. 2 RT 1.33 min IX/MS (ESI') m/z: 192 [M+ll]' 

281 
Morphology: palo yellow oil 
IX/MS: cond. 2 RT 2.85, 2.97 min LC/MS (ESI') m/z; 312 [M Ml]" 

282 Morphology: color I ass oil 

283 Morphology: colories oil 
LC/MS: cond. 2 RT 2.53 inin l.C/MS (ESI') m/z; 310 [M+II1' 

281 LC/MS: cond. 2 KT 1.40 min LC/MS (KS1') m/z\ 192 [M+llV 

285 Morphology: pale yellow oil 
LC/MS: cond. 2 RT 1,04, 1.14 min IX/MS (BSD m/z! 210 [M+ll]' 

286 Morphology: yellow oil 
l.C/MS: t-ond. 2 RT 1.10 min LC/MS (ESI') m/z; 183 [MHI] 

287 Morphology: colorless sol id 
LC/MS: cond. 2 RT 1.49 min LC/MS (ESI') m/z; 228 LM+HJ' 

288 Morphology: yellow solid 
LC/MS: oond. 2 HT 1. 15 min LC/MS (ESC) m/v.\ 196 [M+ll]* 

289 

Morphology: colorless solid 
HMW8 (DMS0-D6) 8- 2.49 (s, 311). 7.02 (s, III). 7.60 (s, 111), 8.28 (s, 111), 9.26 
(brs, 210 
l.C/MS: cond. 2 RT 0,40 rain IX/MS (ESI') m/z; 185 IMHIJ" 
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2uO Morphology: eulorluss sol i.d 
LC/MS.: nonil. 2 KT 1. 68 mm I.C/MS (RSI') in//.; 298 [kl+ll]' 

291 

Morphology: colujloss .solid 
IH-MR (C1XM;,) b : 2.43 (s, 311), 5.22 (s, 211), 7.32 (s, III), 7..6.1 {s, III), 8,77 
U, 111). 
LC/MS: coml, I RT 3.72 min LC/MS (RSI.1) m/zl 108 UlMI] 

292 
Morphology: yellow solid 
LC/MS: (Kind, 1 RT 3.84 min LC/MS (LSI') m/v.\ 322 LM«llj 

233 HornlioI®gy: mlxur s ,r>i 1 
LC/MS: r.ond. 1 RT 2.41 rain LC/MS tliSI1) ra/z; 336 | M i llj' 

294 Morphology: 8o;lorl«s'8' oi 1 
I.C/MS: coiul. 1 RT 2.56 min LC/MS (LSI*) n/v,', 350 [MillJ' 

295 
Morphology: colorless solid 
Jli-NMR (CUC1,,) 5 .2.37(s, 311), <t.<4T(d, J = 6. 1 II-/., 211), S. SSCbrs, 111), 6.73(4, J 
-3.7 Ik, 111), 6.88(d, J = 3. 7 Hz, 111). 

296 Morphology: colorless solid 
I.C/MS: r.ond. 2 KT 2.01 min LC/MS (MS 1') in A: 318 LM Hi]' 

297 
Morphology:,fisle yellow solid 
III m\\l (CDC 1 a) 6:2,51(3, 311), 2,550*. 311), S.20{s, 211). !i.87(d, J = 3.7 llx, 111), 
6. 92 (d, j - 3. 7 Ha, 111), 

298: Morphology: colorless oil 
I.C/MS: oond. 2 RT 1.55 min LC/MS (RSI1) m/al 264 [Mill]* 

299 
Morphology: col or loss solid 
LC/MS: coTid. 2 KT 1.97 rain LC/MS (ESI1) a/z\ 274 fM+Ill' 

300 
Morphology:pal,a yellow solid 
111 NMl! CC'DCl.j) 5 :2. 51 (s, 311), 2. 55(s, 311), 5.1.&(s, 211), fi. 78(d, >3.7 11/., Ill), 
6.89(d, J = 3.3 H/., III). 

301 
Morphology: colorless oil 
LC/MS: co,nd. 2 RT 1.55 min LC/MS (ICSI'), m/z) 282 [M+ll]" 

302 Morphology: co1or1 ess o i1 
LC/MS: ivoncl. 2 KT 2.04 min I.C/MS (USI') »/*; 306 [MUI]' 

1(03 Morphology: colorless sfel id 

304 
Morphology- colorless oil 
LC/MS: oond. 1 RT 3.09 min LC/MS (liS 1') m/ssI 286 IMHIJ1 

305 Mofpho logy: yo 11 an solid 
306 Morphology: oolorlass solid 
307 Morphology: colorless solid 
308 Morphology: co] orl c«:> amorphous 

309 
Morpho1ogy: yi> 1 1ow oi1 
I.C/MS: com). 2 RT 1.78 min LC/MS (USD m/»; 373 [M+H]' 

310 SI or pho 1 o gy:' c o I a r 1 ess o i 1 
311 Morpho 1 ogy : co 1 or 1 ESSKO 11 d 

312 
Morphology: color! esti oil 
LC/MS: cond. 2 RT i. 92 min LC/MS (LSI1) in//; 312 LM HI]' 

313 
Morphology: on Iorless oil 
LC/MS: ootid. 2 KT 2.28 min LC/MS (EST) tr/z; 33(1 L.M'lIj 

314 Morphology: colorless solid 
1.('/MS: ootid. 2 RT 1.73 rain LC/MS (ESI ) m/y.', 2 (id fM+ll 11 

315 
Morphology: yellow amorphous 
LC/MS: corid. 2 RT 1.84 min LC/MS (EST) JJI/Z; 278 | M+ll J 

316 Morphology: color loss oil 
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317 Morphology: palo IJtown oil 
318 Morpholony: pale bI'uWfi oil 

1519 
Morpho 1 ogv; palp yd low oil 
l.C/MS: can d. 2 liT 2.11 min I.C/MS (liSl) m/z : 34» fM+l! I * 

320 
Morphology: pale yol1ow oil 
LC/MS: cond. 2 RT 2.'II min I.C/MS (EST) a/z\ 372 f\l+llj( 

321 LC/MS: cond. 2 RT I, 97 mill I.C/MS (liSO m/z; 284 rSt+llJ' 
! 322 I.C/MS: conrl, 2 RT 2.30 min I.C/MS (ISS.r) m/z; 294 f\!+Hj+ 

323 I.C/MS: noil J. 2 lit 2.39 min I.C/MS CliSI') m/z I 308 ("M+HJ * 

32/1 
Morpho 1 o>;y: color 1 oss iiinorphtJUK 
I.C/MS: conii. 2 l(T 2.14 min I.C/MS ClLSt') m/z; 282 (Sf-Hll' 

325 
Morphology : or a n so solid 
I.C/MS; cond. 2 KT 2, 5.J min I.C/MS (liSP) m/z; 306 [M+ii]' 

326 
Morphology: coiarirss solid 
LC/MS: cond. 1 KT 1.119 min I.C/MS (KS1') m/z; 258 Ul+II]' 

327 
Morphology:' (coloi'less amorphous 
IX/MS: cond. 2 RT 2. 39 min I.C/MS (ESI') m/z; 358 TM+11]1 LC/MS (ESI") m/z; 356 [M-ll] 

328 
Morphology: palo yellow amorphous 
I.C/MS: cond. 2 RT 2. 14 min IX/MS (USD m/z; 3d0 [M+ll]' I.C/MS (USD n/z; 338 [M IIJ" 

329 
Morphology : pale yellow sot id 
IX/MS: c.oiid. 2 RT 2.46 min l.C/MS (KSI') m/?.; 398 UHII] 1 LC/MS (liKD m/z; 39(i [M-IIJ 

330 
Morphology: oo1or1ess solid 
IX/MS: cor,id. 2 RT2.27 min I.C/MS (RSC) »/*; 380 |MMI]' I.C/MS CKS'l") m/z: 378 fM-H] 

331 
Morphology: color!uss solid 
IX/ MS: conrl. 1 KT 4.06 min I.C/MS (MS J') m/»i 338 [MHI]' 

332 a 
Morphology: col orJ ass so Lid 
l.C/MS: cond. 1 KT 3.70 in In IX/MS <BS 1') m/r.: 307 I'M HI]' 

332 b 
Morphology: colorless amorphous 
LC/MS: cond. 1 RT 3. 157 min IX/MS (EST) m/n307 [M+HJ4 

333 a 
Morphology: col or loss solid 
LC/MS: cond. 1 KT 2.9S min I.C/MS (liSf) m/z; 289 [M+IIJ" 

333 b 
Morphology: colorless solid 
IX/MS: cond. 1 RT 2.77 min l.C/MS (ESP) ni/z; 2B9 [M+ll] ' 

334 
Morphology: color loss sol id 
l,C/MS: cond. 1 RT 3, 0B min LC/MS (RSI") m/z; 303 Cl+ifT 

' 335 
Morphology: while nriiorphous 
l.C/MS: cond. 2 RT 2.08 win LC/MS (liSl1) m/z; 307 [M+lf]'" 

336 
Morphology: pale brpwn solid 
LC/MS: cond. 2 RT 1.51 win 
LC/MS {RSI') m/z; 289 rM+IlT LC/MS (IISC ) m/*; 287 [M II] 

337 
M or p hoi tt g y: pa 1 e yell ow o 11 
LC/MS: cond. 2 RT 2,36 rain IX/MS (HSf) »/*; 294 fll+lll* 

338 
p\|orpho logy : noloirl ess so l id 
LC/MS' cond. 2 RT 1.6.3 tti.n LC/MS (BSD m/z; 276 [M ill]1 

33!) 
Morphology: COIOTIOMS solid 
IX/MS: confl. 2 RT 1.73 rain LC/MS (ItSI") m/z; 286 [M+II]' 

3-10 
Morphology: col orlops solid 
IX/MS: nond. 2 RT 1.71 rain LC/MS (LSI') m/z; 290 [MHI 1 

341 
Morphology: color less oil 
IX/MS; c-rmd. 2 RT 2,66 min LC/MS (ESI ) m/z,; 291 LMHI]' 
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342 
Morphology : wh i u; solid 
I.C/MS: co,i,|. 2 KT 1.84 min 
LC/MS tHS.l') m/z; 27,'i 1MMl] LC/MS (US J ) ift/z; 271 LM* II] 

343 
i\i n r j) ho tisgy • color leas so] i <1 
LC/MS: cond, 2 RT 1.93 mill LC/MS (ESI ) m/zi 287 LM'II]' 

344 
MnjrpltaXagy; white sal id 
LC/MS: co:nd. 2 KT 2.65 min LC/MS (EST ) m/z; 323 LM• II]* 

345 
Morphology: white; sol id 
LC/MS: c;0„d. 2 RT i. 7ti min I.C/MS (liSI ) m/z; 305 LM'II]1 

346 
Mori>ho 1 o|»y i p;i if> ^it'llow so 1 id 
LC/MS: cond, 2 RT 2.64 min LC/MS (ES 1 ) m/z; 460 [M+ll]' 

347 
Morphology: pti.lt! yullow oil 
LC/MS-' cond. 2 RT 2.55 min LC/MS (RSI ) mh.\ 429 [M HI]' 

348 
Mor'p 1 io I d s.;y : no 1 or 1 es s airo'ifp ho it s 
LC/MS: --Olid. 2 RT 1.89 min LC/MS (RST ) m/v.\ 375 [M+Ill' 

349 
Morphology; colorless amorphous 
LC/MS; cond. 1 RT 3. 79 min LC/MS (Ii51 ) ra/z; 453 [\1+H] + 

350 
Morphology: col or 1, oss so) id 
LC/MS: cond. 2 RT 2.55 min LC/MS (EST) m/z; 460 [M+ll]' 

351 
Morphology; colorless amorphous 
I.C/MS; cond. 2 RT 1.55 min LC/MS (ICS 11) m/z; 360 Ui+Hl~ 

352 
Morphology: pule yullow solid 
LC/MS; cond. 2 RT 2,42 min LC/MS (LSI') m/z; 393 LM+Ilj' 

353 
Morphology: brown amorphous 
LC/MS: cond. 2 RT 2.60 min LC/MS (ESI') in//.; 471 [MHIJ* 

354 
Morphology:pale yellow oil 
LC/MS: cond. 2 RT 2.30 min IX/MS (ESI") ra/z; 294 [M+Ill' 

355 Morphology: yellow amorphous. 

356 
Morphology: colorless liquid 
LC/MS: cond. 2 KT 2. 17 min I.C/MS (ESI*) m/z; 348 [MHir 

357 
Morphology: colorless oil 
LC/MS: cond. 2 RT 2.82 mil! 
LC/MS (RSI*) m/z! 480 [Mill]1 LC/MS (ESI) m/z'. 478 [M Ilj* 

358 
Morphology : pa 1 d y el} m oil 
LG/MS: Cond. 2 RT 2.88 min LC/MS (EST1) m//.\ 426 |_MHIJH 

359 
Morphology: yollow oil 
LC/MS: cond, 2 RT 1,70 min IX/MS (EST) m/zi 326 M' 111' 

361 
Murphology; yellow nmorphpus 
LC/MS: cond. 2 HT 1,72 min LC/MS (liSI ) tn//.; 328 tMHIJ" 

362 
Morphology: palo yellow amorphous 
I.C/MS: cond. 2 RT 2.82 min LC/MS (ESt") m/z; 601 {.M111] 

a«3 
Morphology: colorless nrti.of'plious 
LC/MS: (sond. 2 RT 2. tiO rain 
LC/MS (ESI') m/z; 525 [M+IlT I.C/MS (ESI") m/z; 523 [>ll] 

364 

LC/.VfS: cond. 2 RT 2.29 min 
I.C/MS (ESI1) m/z; 2D4 [Mill]" 
Enantiomeric nrnss : 99% t>e, Cbi ralPak IA(3um 4. 6x150mm), I.5inL/rain, HoX/EttWI ~ 
99/1 (v/v), 40t;, LI. 1 in i n CRT 364), 14. litiin .(III 3fi4) 

36S 

I.C/MS: cond, i> RT 2.29 min 
LC/MS (ESI ) m/z; 294 iMItJ 
llftfUlt.iorrtXJT-ic tfcuss: 9 89u oe, 'Chi rulPitk iA(3um 4. fix 1 SQiiiiti), 1. 5iiiL/mint llux/litOll -
99/1 (v/v), 40"C, 1 1. I m i ii (1(1 364), 14. 1 in i n (Rf 365) 
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[Table 191 

lit' Data 
366 Morphology: while solid 

367 
Morphology: while solid 
LC/MS: cond. 2 RT 2.01 miri 
LC/MS (ESI') in/x: 289 [M+ll]' LC/MS (EST) m/z; 287 [M"H]" 

368 
Morphology: col or.1 uss solid 
I.C/MS: cond. 2 RT 0.74, 0.88 miti LC/MS (ESI4) m/z! 328 [M+ll]' 

369 Morphology: eolorluss solid 
I.C/MS: cond. 2 RT 0.79 min LC/MS fESl') in/zl 238 [M+ll]1 

370 Morphology: colorless solid 
I.C/MS: cond. 2 RT 0.62 min LC/MS (EST) m/z; 196 [M+ll]' 

371 LC/MS: cond. 2 RT 2.32 min 
LC/MS (GSD m//.; 394 [M+ll]' LC/MS (ESI") m/z; 392 [M~H]" 

372 Morphology: colorless oil 
I.C/MS: cond. I RT 4.37 mill LC/MS (KSl4) m/z: 376 [M+ll]' 

373 
Morphology: yellow oil 
LC/MS: cond. 2 RT i. 37 min 
LC/MS (EST1) m/z; 299 [M+ll]' LC/MS (ESI ) m/z; 297 [M-H]" 

374 
Morphology: oraiiKo oil 
LC/MS: cond. 2 RT I. 93 min 
LC/MS (BSD m/z; 323 [M+ll]* LC/MS (ESI") m/z; 321 [M-H] 

fTable 20| 
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1 
Morphology: colorless solid 
'II NMK (CDCI,) 6 : 3, 11 (in, 411), 4.03 Cm, 411), 4.15 (s, 211), 6.89 (m, 211), 6.07 Cm. 
211), 7.32 (m, 411), 7. 93 (s. HI). 
LC/MS:cond. 1 liT 4,40 min I.C/MS (liSI') m/z: 400 [M+ll J 

2 
Morphology; yellow solid 
I.C/MS:eorid. 1 ItT 4. 05 min 
I.c/Ms(ivsr) m//,; 411 CM-HI]' 1,C/MS(K§* ) m/z.; L.u nj 

3 Morph o 1 rag y '• cod or 1 OH S SO i i d 
I.C/MS : cond. 1 KT 4. 44 min LC/MS (F.ST ) in//.; 434 F M+Jll' 

4 Morphology: colorless solid 
LC/MS: cond. 1 KT 4,22 min I.C/MS (LSI') m/z ; 380 [M+ll]' 

5 
Morphology: colorless .solid 
LC/MS •* cond. 1 KT 4. 72 min LC/MS (HSi *) in//,; '122 [MUlJ 

6 Morphology: colorless solid 
LC/MS:cond. 1 RT 4.49 rain LC/MS (i-ST') ni/x; 450 [M+llI1 

7 /.lor p ho 1 ogy: colorless so 1 i d 
IX/MS: cond. 1 RT 4.29 min LC/MS (l-St') m/z; 400 (.Vt +11]' 

8 Morphology: colorless solid 
LC/MS: cond. J RT 4, 39 min LC/MS (EST') m//.; 434 [M+liV 

9 Morphology: colorless solid 
LC/MS: cond. 1 RT 4, 26 min LC/MS CHS!") in//,; 380 [MillJ 

10 Morphology: colcrless solid 
l.C/MS:cond. 1 RT 4, 14 min LC/MS (OSI) m/z; 384 fM+H"* 

11 
Morphology: colorless solid 
'll-NMK (CDCy fi : 1.28 (s, 911), 3,13 (tn, 411), 3.H4 (s, 311), 4,02-4.07 (in, 411), 4.99 
(s, 211), R. J1 (s, 111), 6.86-7.01 (in, 411). 7.86 (s. ill) 
LC/MS J cond. 1 RT 3.99 min IX/MS (ESIV) m/z; 426 [M+lll1 

12 
Morphology: col or loss solid 
LC/MS: cond. 1 KT 4.05 min .LC/MS (#81*) in//.; 396 [M '11J * 

13 Morphology: palo yellow solid 
l.C/MS:cond. 1 KT 4. 09 rain LC/MS (LSI ") M/Z; 384 f M+ll]' 

14 Morphology: colorless solid 
LC/MS:cond. 1 KT 3.90 min IX/MS(fiS 1 *) <n/z\ 428 ]]Millj* 

IB 
Morphology: colorless solid 
LC/MS:cond. 1 KT 3. 90 min 
I.C/MS(liS 1') m/z; 412 [M+H]* LC/MS(LtSI-) m/z: 41(1 [M Hi 

16 Morphology: col or loss sol i d 
LC/MS: cond. 1 KT 3, 90 min LC/MS (LSI') in//.; 451 UlMIJ' 

17 Morplio 1 ogy: jmrle yellow solid 
LC/MS:cond.2 KT 2. 08 min IX/MS (LSI ) in//.; 423 I'MMl'J' 

18 Morphology: palo yellow solid 
LC/MS:cond. 2 KT 2.00 min LC/MS (ESI') m//.; 440 [M+lll 

19 

20 

Morphology: colorless solid 
LC/MS: cornl. 1 RT 4.22 min LC/MS (ESI') m/z; 424 fM+111' 19 

20 M.i; ;iho logy; co I or i ess so I i d 
I.C/MS:cond. 1 RT 4.32 min LC/MS (liSI) m/St; 406 [M+llV 

21 
Morpho1ogy: t o lor 1oss so1 id 
LC/MS: cond. 1 RT 2. 40 min LC/MS (EST ) m/zi 424 [M+lll 

22 Morphology: colorltfss solid 
LC/MS; cond. J RT 4.07 min LC/MS •(ESI"1)' m/z I 435 [M+lll' 
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23 
Morplrology: co 1 or 1 oss solid 
LC/MS: cond. 1 KT 3. 85 m.tti 

m/x; 424 [Mi111' U;/MS|(!f}Ji') in/-/.; 422 lM Hi 

24 
Morpho 1 ogy: co 1 o r 1 oss !>ol i rj 
LC/MS: cond. 2 RT 2.72 min LC/MS (liSl ) m/z ; 500 [Vl+Mj ' 

25 

Moiliho log;y : colorless solid 
'H-NMI? (CDC1:!) b : 3.09 3.30 (m, 111), 4.00 4.09 (m, 411), 5. 12 (a, 211), 0.84-7.02 (in, 
4H), 7.10 (d, J " 3.7 II/., III). 7.31 (d, ,|-3.7 Hz, III), 8.00 (s, III). 
LC/H'S: cond. 2 RT 2.51 win LC/MS (liSl') m/z: 440 [M+H]' 

26 
Morphology: color loss solid 
LC/MS:cosd. 1 RT 4.10 rain LC/MS (EST) m/ f, 424 [H+H]' 

27 
Morphology• .colorless solid 
LC/MS: cond. 1 RT 4.40 rain LC/MS «SS'l') m/z; 438 [M+Ilj' 

2« 
Morphology: pititi brown solid 
LC/MS: ootid. 1 RT 4.16 rain LC/MS(ES1') rn/z ; 465 [ MMI]' 

29 
Morphology: colorless solid 
LC/MS:cond. 1 RT 4. 07 rain Lfi/HS(liSf') m/z; 441 H+HJ! 

to Morphology: colorless solid 
LC/MS* c.<md. 1 RT 4. 02 min LC/HS (ESIO 111/z; 441 [M+Hl' 

31 
MorphoJogy: colortOSS solid 
LC/MS:cond. 1 KT 4.47 min LC/MS (USD m/z; 430 [M+H]* 

32 

Morphology: coJo.xless solid 
'l-l-NMR (CJJCI3) H : 3.11 (t, J = 5,0 Hz, 411), 4.02-4.07 (ra, 411), 6.00 (s, 211), 6. 86-7.01 
(m, 411), 7.72 (s, 111), 8.17 (s, 111), 8.29 (s, 111). 
LC/MS:cond. I RT 4.39 min LC/MS (l?S I.') m/z; 424 [M+H]' 

33 

Morphology: colorlcss solid 
Ml-NMR (CDCij) 5 '• 3.07 3.13 (m. 411), 3.95-4. 04 (ra. 410, 4.29 (dd, J = 4.0 llz, 6.0 
Hz, 211), 4,56 (dd, J -4.0 Hz, 6.0 1b., 211), 6.50 (4.29 (d, J - 3...0 II*, III), 6.86-7.01 
(in, 411), 7.37 (ra, UI), 7.42 (s, 111). 
LC/MS:cond. 2 KT 2.27 min LC/MS (fiS 1') m/z: 438 [M+ll]' 

34 
M or ph0logy : co 1 or 1 oss so 1 ,jd 
LC/MS: cond, 1 KT 4. 62 min LC/MS (KS1') m/z; 484 [M HlJ'' 

35 
Morphology: colorless solid 
LC/MS:crind. 3 RT 3.09 min LC/MS (RSI1) m/z; 484 [M+Itj' 

36 

Morphology: color!ess oil 
'II-NMK (CPC1,,) : 2.90 (s, fill), 3.11 (m, 411), 1.01 (m, 111), 5.06 (9, 211), 6.88 G. 98 
(ra, 48), 7.08 (ra, 211). 7.28 (m. 211) 
LC/MS: cond. 1 RT 4. 14 min LC/MS (KS 1 ') m/z i 443 LM< llj+ 

37 

Morphology: color'lesN solid 
JHfttR (CDCi*) 1 : 3. IB 3.25 (m, 411), 3.75 (s, 311), 4.00 4.07 (m, 411), 6.02 (s, 211), 

6.44 -6.50 (111, 211), 8.50-6.57 (111, 211), 7.15-7.25 (ra, 111), 7.93 (d, J - 1.6 Ha, III), 
8.30 (», 110. 
LC/MS: cond. 1 RT 4.04 rain LC/MS(lvS| ) in/z: 436 [M+H]' 

38 
Morphology: eolor loss amorphous 
LC/MS: cond. 1 RT 4.30 min LC/MS (liST) in/z ; 440 f M+K]' 

39 

40 

Morphology: colorless solid 
LC/MSicond. 1 RT 4.18 min LC/MS (F-SI")__ m/z; 420 LMHI]4 39 

40 
MoJ- p ho 10 g y : co 10 r 1 c s s s/aj, 1;d 
LC/MS: cond. 1 RT 4,35 min LC/MS (USI') m/'z ; 446 LMII! 
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I'.X 1)del 

41 Mo.fpholi7.Ky: colorless solid 
1X/MS: e o n d. 1 RT 4.40 m i 11 IX / MS (MS 1') m/z; 474 [ M < 11]1 

42 Morphology: Colorless sol id 
LC/MS: cMMid, ] HT 4.39 min I.C/MS (ESI') m/z; 474 [it Ml]" 

43 Morphology! color!oss solid 
IX/MS: eond. 1 RT 4.60 mi n LC/HSjIiSf') m/z; 506 [\1 • IT]' 

44 
Mofphii lOgy: color 1 ess solid 
IX/MS: cohd. 1 RT 4.15 mill LC/MS (ESC) m/z; -120 [MH1]' 

45 Morphology: color 1 o.ss solid 
LC/MS: cend. 1 RT 4,43 min LC/MS(tSp) m/z; 490 [M+H]' 

46 Morphology: colorless solid 
LC/MS: cond. 1 RT 4.32 min LC/MS (ESP) m/z; 134 [M+H] " 

47 Morphology: colorloss solid 
LC/MS: cond, I RT 4.34 min LC/MS (iiSI ') m/z; 522 [M+ll]' 

48 Morphology: colorless solid 
LC/MS-:' cond, 1 RT 4.27 min LC/MS .(ESP) m/z; 438 [M+H]' 

49 Morphology: color!ess sol id 
LC/MS:cond. 1 RT 3.94 min LC/HS(ES.P) m/z; 431 [M+ll]' 

£0 Morphology: colorloss solid 
LC/MS:cond. 1 RT 4.07 min LC/MS (ESP) m/z; 464 [M+H]' 

51 
Morphology; colorless solid 
LC/MS: cond. 1 RT 4.07 min LC/MS (ESI*) m/z! 449 [M+H]' 

52 Morpho 1 ojgy: colorloss solid 
LC/MS:cond. 1 RT 4.43 min LC/MS (ESP) m/z; 492 [M+H]' 

53 MOTpho 1 o gy: colorless so1i d 
LC/MS: cond. 1 RT 4. 34 min LC/MS (ESI') m/z! 458 [M+ll]* 

54 Morphology: colorless solid 
LC/MS: cond. 1 RT 3.99 min LC/MS (ESI*) m/z; 431 [M+ll]' 

55 
Morphology: colorless solid 
LC/MS:cond. 1 RT 4.32 min LC/MS (ESP) m/z; 440 [M+ll]f 

56 
Morphology: colorless solid 
I.C/MS: cond. 1 RT 4,57 min LC/MS (ESI*) m/z: 508 [M+II]' 

57 Morphology: yellow solid 
LC/MS:cond, 1 RT 4.10 min LC/MS(ESl') m/z! 469 [M+ll]' 

58 Morphology: colorless solid 
I.C/MS: cond. 1 RT 4.34 min LC/MS (ESI*) m/z; 460 [M+ll]1 

59 Morphology: colorless sol id 
LC/MS:cond. 1 RT 4,35 min LC/MS(ESI') m/z; 420 [M+llV 

60 Morphology: yo 1 1 ow solid 
IX/MS: cond. 1 HT 4.40 min LC/MS (ESP) m/z; 458 [M HI]' 

61 
Morphology: yo 1 1 ovr solid 
LC/MS: iiontl. 1 RT 4.34 min LC/MS (IiS I') m/z; 512 t M HI]' 

62 Morphology: colorloss solid 
IX/MS: cond. 1 l?T 4.18 min LC/MS(ESI') m/z; 465 [MM!]' 

63 Morpho1ogy: yo11ow sol id 
IX/MS -cond, 1 RT 4. 25 rain 1X/MS(ESI') m/z; 465 [M+Ill' 

64 Morphology: colorless solid 
LC/MS: cond. 1 RT 4.20 min 1X/MS(KSP) m/z; 442 [M+H]" 
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Ex D;i tix 

65 

Morphology: colorless solid 
'H-NMR CCDCla) 6 : 0.9-1 (t. .J = 7. 4 Hz, 311), 1,30-1. 40 (m, 211), 1.6-1-1.77 (m, 211). 
3.04-3.18 (m, 4JI), 3.90-4.00 (in, 2H), 4. 00-'I. 10 (m, 211), 4-3.6 (l, .1 =6.1 ll?,, 2ll), 
5.04 (s, 2II), 6.86-7.04 (m, 4H), 7.24-7.36 (m, 4H). 
I.C/MS:cond. I RT 4.92 min LC/MS (EST) m/z ; 472 [M+H] * 

(j6,s L LC/MS: cond. 1 RT 4.34 min LC/MS(ESI ) m/z: 520 fM-ll]" 

66 

Morphology: color loss solid 
'II-NMli (CDCIj,) <5 • 3. 10 (m, 411), 4.01 (m. 711), 5. 00 (s, 2H), 5.02 (s, 211), 6.87 (m, 
411), 7.34 (m, 611), 7.97 (in, 211). 
LC/MS•:«ond, 1 liT 4.86 min LC/MS(ESI*) m/z; 1336 fM+ll]* 

67 

Morphology: color loss solid 
'll-NMR (CDCI.,) 6 : 3.09 (m, 4H), 4.02 (m, 411), 6. 29 (s, 2H), 6.84-6.91 (m, 211), 6. 96 
(m, 211), 7.09 (m, 1H),7. 29 (in, IH), 7.63 (in, 111), 7, 66 (m. 1H), 8.38 (a, 111), 9.45 
(s, IH) 
LC/MS-cond. 2 RT 2.19 min LC/WS(ESI+) m/z; 406 [M+ll]' 

68 
Morphology: col. or loss solid 
LC/MS:cond. 1 RT 4.43 min LC/MS(KSl+) m/z ; 437 [M HI] * 

69 
Morphology: color less solid 
LC/MS:cond. 1 RT 4.24 min LC/MS.(BSD m/z; 403 [M+ll]' 

70 
Morphology: colorless solid 
LC/MS:cond. 2 RT 2.01 min LC/MS(ESD m/*; 419 [M+H]1 

71 
Morphology: colorless solid 
LC/MS: con rl. 2 RT 2.12 min LC/MS (BSD m/z; 453 [M+ll]" 

72 

Morphology: col or loss solid 
'H-NMR (CDCI3) 8: 0.91 (s. 911), 1.37-1.45 (m, 211), 2,31-2.39 (in, 2H), 2.41-2.52 
(m, 411), 3.82-3.98 (m, 411), 4.92 (s, 211), 7.28-7.32 (m, 411), 7.88 (s. HI). 
LC/MSrcond. 1 RT 2. 80 min 
LC/MS (BSD in/z I 390 [M+ll]" LC/MS (HS1") m/z; 434 [M+ilC0a]" 

73 
Morphology: col or less solid 
LC/MS : cond. 2 RT 1.37 min LC/MS < HIS D m/z; 390 [Mill]* 

74 
Morphology: colorlcss solid 
LC/MS:cond. 1 RT 3.70 min 
LC/MS (RS r') m/z; 428 [M+ll] ' LC/MS(ESI) m/z: 472 [M+HCO./I 

[Table 24] 
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75 
\Io.rpho 1 ogy: colorless solid 
LC/.MS: com). 2 RT 2.-17 min LC/MS CHS 1') m/z ; '160 Ql+lll' 

76 

Morphology: yellow solid 
'II IS'MR (G»G1S) 6 : 3.76-3,90 (in, 'III), 3.60 4, 80 (m, '111), -1.96 (s, 211), R. CO (d. 
,1 - 9. G II'/., Ill), 7.26-7.37 {tn, 411), 7.96 (s;, lll), S. ZS (dd, J -2.6, 9.2 11/., Ill), 
0.05 (d, J =2.6 IIz. III). 
LC/MS: ccmd, 1 RT 3.97 rain LC/MS.(BSD m/z; 428 [MM!}' 

77 
Mo rplio I ogy • coI or 1 ess so 1 i d 
l.C/MSWcond, 1 RT 4. 30 rain l,C/MS(ESP) m/z; 451 t\HIl [' 

78 

Morphology: colorless solid 
'll-NMR (CDC13) S : 3.04-3. 10 Cm. 411), 3.95-4.0B Cm. 411). 4.94 Cs, 211), 5. 96 Cd, 
J =4,3 Hz., 111), 6.58 (d, J - 4,3 Hz, 111), 7.27-7. 40 (ra, 411), 7.93 (s, III). 
I.C/MS: coml, 1 RT 4.42 inin LC/MS (ESI1) rn/z; 422 Ui+ll]' 

79 
Morpho 1 ogycolor less solid 
l.C/MS :cond. 1 RT 3. 40 min 
I.C/MS(BS1') m/z! 414 [M+ll]'1 LC/MH;(E$I ) m/z\ 412 fM-111 

80 
Morphology: colorless solid 
LC/MS: cond. 1 liT 3, 77 min 
LC/MS (ESI1) m/z; 414 LM+Hj' LC/MS (ESI ) m/z; 458 [MMICOj 

81 
Morphology- pale brown amorphous 
LC/MS:eontl. 1 RT 3.85 min 
l.C/MS(BS 1') m/z! 428 [M+1IP IX/MS (ESI ) m/K: 472 [M+I1C0,| 

m 
Morphology: colorless solid 
LC/MS:cond. 1 RT 3.90 miti 
IX/MS (ESI1) m/z; 414 [M+H]' LC/MS (ESI) m/z; 458 [MHICO.,] 

83 
Morphology: colorless solid 
LC/MS:cond.1 RT 3.88 min 
LC/MS (EST) m/z; 414 [M HI]4 I.C/MS (liS I ) m/z; 458 fM+IICd,! 

84' 

Morphology: colorless solid 
'll-NMR (CDCI.,) fi: 1.95-2.07 (in. 211), 2.20-2,4) (hi, 211), 2.99 3.19 (m. 211), 4.97 
(s, 210. 5.05 (m, Mi). 5.17 (m, 111), 5.50 (m, lll). 6.84 -6.98 (m. 211), 7.20 (d, 111), 
7.35 (m, 4H) 7.95 (s, III). 
I.C/MS: cond. 1 RT 4,05 min LC/MS(ESP) m/z; 471 t.M+llj1 

85 
Morphology: co-tor J ess solid 
I.C/MS: cond, 2 RT 2.41 min LC/MS (ESP) m/zi 399 I'MHll' 

86 
iteirphology: colorless sol id 
LC/MS: cond. 2 HT 2.65 min LC/MS (LSI') m/z; 414 I'MMI'P 

87 
Morphology: pale yellow solid 
LC/MS: cond. 2 HT 2.29 min I.C/MS (BSD m/z: 401 fMMlV 

88 
Morphology colorless solid 
l.C/MS: cond. 2 HT 2. 45 min LC/MS (KSP) m/z; 439 L.MM1J' 

89 
Morphology: colorless solid 
LC/MS:cond. 2 HT 2.32 min IX/MS(KSP) m/z; 387 lMMl| 

90 
Moj-pho J ogy: colorless solid 
l.C/MS: cond. 2 HT 2.39 min LC/MS (KSP) m/z; 413 L M' 11 j" 

91 
Morphology: colorless solid 
l.C/MS : cond. 2 RT 2, 24 min IX/MS (ESP) m/z; 431 |,M HI.I' 

92 
Morphology: colorless solid 
LC/MS: cond 2 RT 2.43 min IX/MS (EST1) m/z; 400 [M+ll]' 

93 
Morphology: colorless amorphous 
LC/MS:COTK1. 2 IT 2.59 min IX/MS (ESP) m/z; -ll'l [MM!;' 
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V.x l):i I.M 

94 
Morphology: t:al or 1 ass solid 
I.C/MS :crm<l. 2 RT 2. 59 rain LC/MS (liS I') m/%1 >116 LM <11 j 

95 
Morphology: colorless solid 
l.C/MS:,con4. 2 RT 2. 59 win l.C/MS (liS 1 ) m/v.; 418 LM HI]' 

96 Morphology: color loss solid 
LC/MS:cond, 1 HI 4.52 mill l.C/MS (ES V) in/'/.; 411 lAHllJ 

97 
Morphology: colorless solid 
LC/MS:cond. 1 KT 3. 62 min 
l.C/MS (liS I') m/z; 374 L MM IJ' l.C/MS (EST) m/v.: 372 [\1 II] 

98 

Morphology: c o1 or1oss solid 
'ITNMR (CDC 13) 8 : 2. 58 (bra, 211), 4.00-4.20 (m, 211), 4.35-4.55 (ra, 211), 6.00 (la.rs, 
111), 6.04 (s, 211), 6.54 «, J - 2. 3 ttz, 111), 7.02 U, J - 8. 6 11?-, 211), 7. 20-7.40 
(m, 211), 7.94 (s, III), 8.34 (s, 111). 
IX/MS:cond. | UT 4,42 mm LC/MS (BSI')- m/z 1 421 TM+ll]* 

99 

Morphology: ptj.lt} brown solid 
'H-NMR (CDC 1 ;i) S : 2.58 (brs, 211), 4.09 (n, J - 5. 3 Hz, 211), 4.45 (q, J = 2.9 11?., 
211). 5.12 (s, 211), 6.02 (hrs, 111), 6. 97-7. 13 (m, Hi), 7.02 (t, J - 3. 8 Hz. 211), 
7.26-7,40 (ra, 311), 8.00 (s, ill). 
LC/MS:cond. 2 UT 2.79 min LC/MS(IiST) in/?.; 437 [MHI]' 

100 
Morphology: colorless solid 
LC/MS: cond. 1 RT 4.09 min l.C/MS C KS 1') m/z I 403 [M+Hl* 

101 Morphology: color loss solid 
LC/MS: cond. 1 RT 4,14 miti LC/MS (EST) m/z; 417 LM Hi]1 

102 
Morpho]ogy; colorless so I i d 
LC/MS: cond. 1 KT 4.31 min LC/MS(EST) m/z; 414 [M+H]' 

103 
Morphology: colorless solid 
LC/MS: cond. 1 RT 4.36 mill LC/MS (EST) m/z; 415 [MHI]' 

104 
Morphology: colorless solid 
LC/.MS :cond. 2 RT 2,30 min I.C/MS(EST) tn/?.; 414 [M+IlT 

105 
Morphology: colorless solid 
LC/MS 1 cond. 2 RT 3.95 min LC/MS (EST) tn/?.; 414 [M+H]' 

106 
Morpho 1 ogy : col or 1 ess .so 1 i d 
l.C/MS :cond. 2 RT 1. 90 min I.C/MS(EST) rn/z: 414 1 M+ll]' 

J 07 

Morphology: colorless solid 
'll-NMR (CDCI3 : 3.35-3.60 (m, III), 3.90-4,10 (in, 111), 4.95 (s, 211), 4,90-5.55 
(m, 311), 6. 25-6.35 (m, 111), 7. 00-7.10 (m, 211), 7.25-7.50 (m, fill), 7.98 (s. 111). 
LC/MS:cond. 2 RT 2.69 min LC/MSf.ESl ) m/z I 415 [M+ll]* 

108 Morpho1ogy: co1 or 1ess so 1i d 
LC/MSicotul. 2 RT 2.48 min IX/MS (EST) In/?.; 415 1.11+11]' 

109 
Morphology: pale yellow solid 
LC/MS:cond, 1 RT 4.44 rain I.C/MS(i:ST) m/z; 458 [M+llJ' 

110 Morfthology: colorless solid 
l.C/MS:cond. 2 UT 2.04 min l.C/MS(HSi") m//.\ 401 [M+lil' 

[Tabic 26J 
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111 
Moi'plio 1 r>Ky• nolorloss solid 
LC/MS:MIHI. 1 UT 4.05 min LC/VIS(ESi') m/z; '116 [M+ll]' 

112 

Morphology: colorless solid 
'H-ffMH (CDCl-t) 6: 2.53-2.66 (tn, 211), 4.08-4. 13 Cm, 211), 4.41-4.50 (m, 211), 4, 95 
(K, 211), 6.00-6.03 (m, Hi), 7.02 (t. J - 8, 6 Hz, 210, 7.25-7.40 (m, (1H), 7.93 («, 
111), 
LC/MS:oond. I RI '1.51 min l.C/USCRST) m/z; 397 [M+H]1 

113 

Morplro]ogy: colorless sal id 
"H-ftMK (CDClj) 6: 2.20-2.85 (m, 411), 3.20-3.44 (m, 2}1). 4.76-5.10 (ra. 411) 7.06 
(I. J - 8.8 llz, 211), 7.20-7,60 (ir. 611), 7.93 (3, til). 
LC/MS: cond. 1 HT 4, B1 min LC/MS (RSI1) tn/zl 417 [M+ll]' 

114 

i is-

Morphology: colorless solid 
' ll-NMR (CDC! :i) fi : 1.60-1.80 (ra. 211), 1.85-2.00 (tn, 211), 2.70-3.10 (m, 311), 
4,85 5, 15 (m. 2!l). 4.94 (s, 211), 6.99 (t. J = 8.6 llz, 210, 7. 10-8.20 (m, 211). 
7. 26-7. 30 (m, 410, 7.91 (s, 111). 
LC/MS:contU RT 4, 51 min LC/MS(ESI') m/z: 399 [M+H]f 

114 

i is- LC/MS:cond. 1 RT 2. 99 min LC/MS(ESI4) w/a; 430 [MHI]" 

[Table 271 
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lix U fit ii 
I Hi Morpho 1 ogy • col or loss .solid 
i 17 Morp ho 1 ogy : rolorloss solid 
1,18 Morpho 1 ngy" co 1 oil oss sol i d 
) 19 Morphology: eolorioss solid 

120 
Morphology: yellow solid 
l.C/MS: cond. 3 RT 2.04 rain l.C/MS (RSI') m/y.: 456 [M+ll] 

121 
Morphology: colorless amorphous 
LC/MS: cond. 2 HT 2.42 min LC/MS (KS(') m/z; 397 I'M+lll' 

,122 
Alorpholoqjy: pa Jo brown oil 
l.C/MS-' cond. 2 KT 1. 7(i min IX/MS (HST'>. m/v.; <114 LM IIIJ 

12!S 
Morphology: colorless solid 
l.C/MS: cond. 2 KT 2,51 min LC/MS (ESJ') mh.\ '117 [M HI ]' 

124 
Morphology: colorless solid 
LC/MS: ,;ond. 1 KT 2.70 min LC/MS (liSi1) m/z; 400 [M'll] 

125 
M or pho1o gy: co 1 o r 1 (is s soli d 
LC/MS' cond. 2 RT 2. 5S min LC/MS (EST) m/z! -107 [Mill] 

126 
.Morphology: color 1 oss solid 
LC/MS: cond. 2 RT 2.56 min LC/MS (RSI ) m/y.; 407 [M+IIV 

127 
Morphology: color1 ess solid 
IX/MS: cond. 2 RT 2.51 min LC/MS (F.SD to/v.; 411 [VI HI]' 

128 
Morphology: pale y<jl low solid 
IX/MS: cond. 2 RT 2.16 rain LC/MS (I'.ST) n//.; 4 M [M-HI]' 

129 
Morpho 1 ogy: pa 1» y el l ow sol i d 
IX/MS: cond. 2 RT 2. 46 min LC/MS (ESI1) m/z; 414 [M HI]' 

1 30 
Mo;r;p 1 to 1 ogy: whi i e so 1 id 
LC/MS: cond. 2 RT 2. 53 min LC/MS (EST) in/zl 430 [M 111 

131 
Morphology: pnle yellow solid 
LC/MS: cond. 2 RT 2.36 min LC/MS (MSI') m/z; 396 [M+ll]' 

132 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2..B6 min, 2.70 min LC/MS (tiST) m/z; 411 IM'HJ" 

133 
Morpho1ogy: co lorless so 1id 
IX/MS: cond. 2 RT 2.69 min l.C/MS (RSI') m/z; 411 [M+ll]' 

134 
Morphology: color I ess solid 
l.C/MS: cond. 2 RT 2.68 min LC/MS (RSI') m/z'. 431 [M+ll]' 

135 
Morphology: colorless solid 
LC/MS: cond. 1 RT 4.10 min LC/MS (RSI ) m/z; 429 [MHI]' 

136 

137 

Morphology' coloiloss solid 
IX/MS: cond. 2 RT 2. 48 min LC/MS (RSI") m/z; 414 [M+ll]' 

136 

137 
Morphology: pal.o yollow solid 
IX/MS: cond. 2 RT 2.4!) min LC/MS (RSI ) m/z; 4 14 [M+ll] 

138 
M or p ho 1 ogy: co 1 o r loss noli A 
LC/MS: cond. 2 RT 2.51 rain LC/MS (RSI1) m/z; 418 LMHIV 

139 
Morphology: while solid 
LC/MS: cond. 2 RT 2.23 min LC/MS (RSI') m/z; 397 [M HI]' 

140 
Morphology: coloiloss solid 
LC/MS: cond. 1 RT 4.84 min 
LC/MS (ESI') m/z; 466 [Mill? LC/.MS (RSI ) m/z; 510 LM'IICOJ 

141 
Morpho logy: colorless so 1,i d 
LC/MS: cond, 1 RT 4S 12 min 
LC/MS (1ST1! in/z; 430 [M iii]" 1X/MS (ESI) m/z; 474 LMHICO,]' 
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lix I) situ 

142 
Mtjrpho] figy : colorless solid 
IX/MS: cond. 1 lit 4.27 mi rt 
l.C/MS (liS 1 ) ITI/•/• 1 436 UtHlV IX'/MS CHS1 ) w/y.: 480 riHIICO.J 

143 
Morpho 1 oiit'y : pa 1 c yellow solid 
l.C/MS: cond. 1 RT 3. 99 min l.C/MS (ESI') inh\ 435 [M+Hl 

144 
Mo.rpho lo'gy : pate yolio.w solid 
IX/MS: cond. 1 ItT 4. 17 iniu IX/MS (USD m/y/, 465 [,MUI| 

1-15 
Morphology: colorless MO I id 
l.C/MS: cond. 1 RT 4.07 inin LC/MS (EST) ID/-/.; 466 LMHIJ' 

146 
Mof piio lofty : pali' y o 1 1 ov sol 1 d 
IX/MS: cond. 2 RT 2.15 Inin l.C/MS (RSI*) m/*; 397 LM' UJ' 

147 
Morpho 1 ogy : milorlcss HO lid 
IX/MS: cond. 1 RT 4.27 min LC/MS (ESI1) m/y.; 464 [M hlf]' 

148 
M-orphoJogy' col or 1 oss solid 
IX/MS: cond. 2 RT 2.44 min LC/MS (ESI') ah; 450 L\l i it j'' 

149 Morphology: co.l.orl ess so 1i d 
IX'/MS: cond. 2 RT 2.63 rain l.C/MS (ESI1) m/y.; 528 tM Ml] 

150 
Morphology* palw ycIi ow solid 
IX/MS: cond. 2 RT 2.26 inin LC/MS (ESC) m/«; 438 [Mill]' 

1 51 
Morphology: colorless solid 
LC/MS: ootid. 2 RT 2.67 min IX/MS (EST) m/y,; 528 [M+H]" 

152 
Morphology: color 1 esS solid 
IX/MS: cond. 2 RT 2.40 min LC/MS (EST') m/y,; 450 LM >ilj1 

IB:I Morphology: oolo.rlo.ss solid 
IX/MS: cond. 2 RT 2,59 min 1X/MS (ESI*) m/y.; 464 [M+!IJ + 

1 54 
Morphology: colorless solid 
IX/MS: cond. 2 HT 2.67 min LC/MS (ESI') m/z\ 518 [M+ll] 

155 
Morphology: polo yellow solid 
l.C/MS: cond. 1 RT 4.00 min LC/MS (BSD m/y.; 386 tM+II]' 

156 
Morphology: oolnrlass solid 
LC/MS: cond. 2 liT 2.52 min LC/MS (EST) in//.; 474 LM1IIJ 

157 
Morphology: colorloss solid 
IX/MS: oond. 2 HT 2.30 min IX/MS (ESI') m/zi 390 [MHI 1' 

158 
Morphology: colorloss MoI id 
LC/MS: coiul. 2 RT 2.31 min LC/MS (EST) m/y.; 422 [MHIJ' 

159 
Morphology: colorloss solid 
LC/MS: cond. 1 RT 4,29 min LC/MS (liSI1) m/y.I 421 [MHIJ' 

1(50 
Morpho logy : colorless solid 
LC/MS: cond. 2 RT 2,57 ni.it] l.C/MS (ESI') m/y.; 447 fM+Ill' 

1 6 

162 

Morphology: colorloss solid 
IX/MS: cond. 1 RT 4.04 inin l.C/MS (EST) m//,l 433 [MHIJ' 

1 6 

162 
Morphology: colorloss solid 
IX/MS: cond. 1 RT 4. 12 mill IX/MS (ESI") tn/ssI 463 [M+llT 

163 
Morpho1ogy: color Ioss sol Id 
IX/MS: noiid. 1 RT 4.32 min LC/MS (RSI') m/y.; 468 [M Hi]1 

164 
.Morplm logy: c0.lo.rt ess sol id 
l.C/MS: cond. 2 RT 2.47 mill l.C/MS (KS1') m/»; 419 [MHIJ' 

1 ft 5 
VI or pi it> 10 g y: c 01 or less sell id 
IX/MS: cond. 2 RT 2.82 min l.C/MS (ESI') 111/4; 515 [M+ilV 

166 
Morphology: colorloss solid 
LC/MS: cond. I RT 4. SO min LC/MS (ESI ) m/y,; 464 [M' 11]1 
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16? 
Morpho 1 ogy: colorless solid 
l.C/.MS: cond. 2 HT 2. min LC/MS (liSI') m/sC 1183 l.H Ml J' 

168 
Mot pho lotty: color 1 oss solid 
I.C/MS'• cowl. t HT 2.43 min JX/ilS (l-SI') «/•/; 430 r.«1IIJ' 

I 69 Morphology: colorless sol id 
LC-/MS: cond. 2 KT 2.60 nun I.C/MS CliSl') ni/zi 512 |>HJl' 

170 
Morphology: colorless sol id 
I.C/MS; r.ojul. 2 RT 2. S(i min I.C/MS tl-SI'> lu/zJ 421 IM+H] 

171 
Mf sipho 1 qgy : colorless solid 
I.C/MS: con(1. 2 HT 2. 59 rain I.C/MS (KSl') m/«j 401! [M+ll]' 

172 
Morpho.l ogy • colorless solid 
I.C/MS: co,id. 2 KT 2.57 min I.C/MS (EST) m H\ 462 [M+ll]' 

1 73 
Morpltolo'sy• colorless solid 
I.C/MS: CO lid. 2 KT 2.72 min IX/MS (EST) m/z; 437 [M+H'j' 

174 
Morphology: col or! u.*fs solid 
LC/MS: coiid. 2 KT 2. 45 min I.C/MS (ESI') m/z 1 423 [M+il? 

175 
M o r p ho 1 o gy • pa 1 o yell otv s ol i d 
IX/MS: cond. 2 KT 2. 61 win I.C/MS (KSl') m/z; 447 fM+H]' 

1 76 
Morpho 1 ugy: colorless solid 
LG/MS: cond. 2 KT 2.74 min I.C/MS (ESP) »/?.; 447 [M+l.l] * 

177 
Morp|11) 1ogy: co 1 or 1 osS SO 1 id 
I.C/MS: cond. 2 KT 2.41 min I.C/MS {ESP) m/z; 405 [M+ll]* 

178 
Morphology: colorless solid 
I.C/MS: cond. 2 KT 2.52 min IX/MS (ESI*) m/z; 419 LM HI] * 

179 
Morphology: yellow ;;olid 
LC/MS! cond. 2 KT 1.96 min LC/MS (EST) m/z; 467 [M+ll]' 

180 
Morphology: colorless sol id 
I.C/MS: cond. 2 RT 2.47 ml n IX/MS (ESI*) m/zl 387 [M+ll]' 

181 
Morphology: colorless solid 
I.C/MS: cond. 2 RT 2.38 mitt LC/MS (ESI1) m/z: 421 [SI HI]' 

182 
Morphology: col or l oss solid 
I.C/MS: cond. 2 HT 2.38 min l.C/MS (ESI4) m/z; 407 [IdHI]' 

183 
VI o r pho logy: ct) lor 1 e s Si solid 
IX/MS: cond. 2 HT 2.88 min LC/MS (ESI') m/z; 419 [MHI]' 

i m Morphology: colorless solid 
IX/MS: cond. 1 KT 2.77 min LC/MS (ESP) m/z! 471 [M+ll]1 

1 85 
Mol\pho logy: pa 1 e yel J ow sol id 
I.C/MS: cond. 2 RT 2. 81 mitt I.C/MS (ESI') m/z; 421! [Mi II]' 

186 
Morphology: colorless solid 
IX/MS: cond. 2 KT 2. G6 min IX/MS (ESI*) m/z; 471 [M+ll]' 

187 
Morphology; bo J or 1 os«. solid 
LC/MS: cond. 2 KT 2.25 min LC/MS (ESI ) m/z; 411 [M+ll]' 

188 
Mor pho 1o gy: co1or1ess solid 
I.C/MS: cond. 2 KT 2. 10 min 
I.C/MS (ESI ) w/z; 437 U HI J' I.C/MS (ESI ) m/z; 48.1 [MHICOj" 

189 
Morphology: whito solid 
IX/MS: cond. 2 KT 2.29 min LC/MS (ESI1) m/z; 528 [M+II]' 

190 
Morphology: colorless solid 
I.C/MS: cond. I RT 3.99 min IX/MS (ESC) m/z; 453 LMOI]' 

1 91 
Morphology: colorless solid 
LC/MS: cond, 2 HT 2,51 min I.C/MS (ESI') in/?,; 135 [M+ll]1 
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192 

Data Ex 
192 

M i >r p 111 > i oay • CO 1 pi' 1 tvs K s o lid 
l.C/MS: (-ond. 2 RT 2.09 win l.C/MS (EST) m/z; 446 L\t'H]1 

193 Morphology: Co lor I «ss solid 
LC/MS: cond. 2 RT 2.20 mill l.C/MS (BSD »/x; 437 [M Ml 1' 

194 
MorplraHogyt co 1 o r 1 t>s s; solid 
LC/MS: ootid. 2 RT 2.33 min l.C/MS (liS'I") m/zi 4457 [MHI] 

195 
Morphology - co 1 of! os.<: sol i rl 
IX/MS: road. 2 RT 2.28 min l.C/MS CKSI ) m/z; -189 [M HI] ^ 

196 
Morp.]vf> 1 ogy : ,pa 1 e y t» 11 ow sol I tl 
l.C/MS: cond, 2 RT 2. 09 min LC/MS (!•§,!') IIV/K; 455 hhllV 

197 M orphc lof.y ' cola.i<-loss solid 
l.C/MS: cond. 2 RT 2.20 rain LC/MS (F.SI') m/z; 419 IMHI]1 

198 
Morphology : colorless solid 
LC/MS: cond, 2 RT 2,03 rnin LC/MS (EST) m/z: 403 [Mttll" 

199 
Morphology: colorloss solid 
LC/MS: cond. 2 RT 2.22 min LC/MS (ESP) m/z: 463 [M+II] ' 

200 
Morphology: coioi'less solid 
LC/MS: cond. 2 RT 2.48 min l.C/MS (ESI') mh; 441 [M+II]' 

201 
Morphology: palo yellow solid 
l.C/MS: cond. 2 RT 2.42 min LC/MS (ESI1) m/z; 439 [M+li]' 

202 
Morphology: palo yellow solid 
LC/MS: cond. 2 RT 2.38 min LC/MS (EST) m/z; 467 [M+H]' 

203 
Morphology : colorless solid 
LC/MS: cond. 2 RT 2. 16 rain 
LC/MS (BSD m/z; 437 [M+II]* LC/MS (ESI") m/z! 481 [M+IICO./]" 

204 
Morphology: colortoss solid 
LC/MS: cond. 2 RT 2. 15 min 
LC/MS (ESI1) m/z; 437 [Mill]' LC/MS (ESP) rn/z; 481 [MI TiCO.J 

205 
Morphology: yellow ^o 1 id 
LC/MS: cond. 2 RT 2.43 min LC/MS (liS I ') m/z; 439 [MHIJ' 

206 
Morphology: colorless amorphous 
LC/MS: cond. 2 RT 2.08 min LC/MS (BSi') m/z! 433 [MHIJ1 

207 
Morphology: pale yellow .solid 
LC/MS: cond. 2 RT 2.22 min LC/MS (ESP) m/z! 449 [MHI] 

208 
Morphology: white solid 
LC/MS: ootid. 2 l!T 2.30 min LC/MS (LSI1) m/z; 028 LM+IIJ' 

2 09 
Morphology: .brown so 1 i d 
LC/MS: cond. 2 RT 2. 10 min LC/MS (ESI ) m/z; 455 [M+II] 

210 
Morphology: brown .solid 
LC/MS: cond. 2 RT 2.48 min LC/MS (ESP) m/z; 441 [Mill] 

211 
Morphology: whil.e .solid 
LC/MS: cond. 2 RT 2.39 min LC/MS (EST) m/z; 527 [M+Hl1 

212 
Morphology: eolurloss solid 
l.C/MS: cond. 2 RT 2.00 min LC/MS (ESI") ni/z! 492 [M+ll]' 

213 
Morphology: white solid 
LC/MS: cond. 2 IiT 2.48 rain LC/MS (KS.I') m/z; 541 IMHIJ 

2:1 4 
Morphology: colorless solid 
l.C/MS: cond. 2 RT 2.19 rain LC/MS (ESI') m/z; 460 |VHIIJ' 

2 lf> 
Morphology: color!oss solid 
l.C/MS: cond. 2 RT 2.49 min LC/MS (ESI ) m/z; S01 UMIJ' 

2 16 
M or p 1 iplogy: e«1»vJoss oil 
LC/MS: cond. 2 IiT 2.38 min LC/MS (ESI') m/z; 542 [M HI]' 
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217 
Morphology: colorless amorphous 
l.C/MS: cond. 2 RT 2.10 min LC/MS (BSD m/z; 506 [MMl] 

218 
Morphology: palo yellow solid 
LC/MS: cond. 2 IiT 2.32 rain LC/MS (IvSl') m/sr.; 45) [MMIj* 

219 
Morphology: pale yellow solid 
LC/MS: COIHJ. 2 RT 2.24 min LC/MS (ESI') m/z; 468 [MMlJ* 

220 
Morphology: colorless solid 
l.C/MS: coisd. 1 RT 4.49 min LC/MS (ESI*) m/z; 437 [M+ll]* 

221 
M'lsrpho l.ogy: col orU+ss sol id 
LC/MS: cond. 2 RT 2.46 min LC/MS (ESI1) m/z; 455 [MHi! 

222 
Morphology: colorless amorhphous 
LC/MS: cond. 2 RT 2.65 min LC/MS (ESI*) m/z; 506 [M+IIV 

223 
Morphology: pale yellow solid 
LC/MS: cond. 2 RT 2.80 min LC/MS (EST') m/z: 484 [M+H] 

224 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.45 min LC/MS (BSD m/z I 440 [M+llV 

225 
Morphology: colorless amorphous 
LC/MS: cond. 2 RT 2.69 min LC/MS (EST) m/z; 435 [MHI]' 

226 
iMorpho 1 ogy: wh i f t; sol i il 
LC/MS: cond. 1 RT 4.22 mill LC/MS (ESP) m/z; 385 [M+ll]' 

227 
Morphology: white solid 
LC/MS: cond. 1 RT 3.90 min LC/MS (EST*) m/z I 398 [M-HIl' 

228 
Morphology: colorless solid 
LC/MS.: cond. 2 RT 2.66 min LC/MS (BSD m/z; 437 [M+H]1 

229 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.68 min LC/MS (ESI') m/z; 467 [M+H]' 

230 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.57 min LC/MS (EST) m/z: 425 [M+II]' 

231 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.27 ruin LC/MS (ESI') m/z; 455 [MHIJ' 

232 
Morphology: colorless solid 
LC/MS: cond. 2 RT 1.70 min LC/MS (ESI') m/z; 420 [MHIJ' 

233 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.84 min LC/MS (ESI1) m/z: 459 [M+H]' 

234 
Morphology: colorless solid 
l.C/MS: cond. 1 RT 2.65 min LC/MS (ESI') m/z; 437 [M+II]' 

235 
Morphology: colorless solid 
l.C/MS: cond. 2 RT 2.46 min LC/MS (ESI') m/z; 455 [M+H]' 

2 3,6 
Morphology: colorless solid 
l.C/MS: cond. 2 RT 2.98 min LC/MS (ESI') m/z I 519 [M+llV 

237 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.78 min LC/MS (ESI') m/z', 433 [MiH]1 

238 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.72 min LC/MS (ESI') m/z; 491 [M HI]' 

239 
Morphology: pale yellow solid 
LC/MS: cond. 2 RT 2.83 min LC/MS (ESI*) m/z; 487 [MHIJ' 

240 

24 1 

Morphology: colorless solid 
l.C/MS: cond. 2 RT 2.61 min LC/MS (EST) in//.; 450 [M+II]' 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.33 min l.C/MS (EST1) m/z; 438 [MHfV 
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242 
Mn rpho 1 o KV - rnJorloss .solid 
LC/MS-' cond, 2 Hi' 2. 7fi min LC/MS (LSI') m/z; 451 [M+II]* 

243 
Morphology: co 1 of' 1 us.# sol id 
l.C/MS: cond. 2 RT Z. 88 mill LC/MS (LSI ) m/z \ 45!) [M Htj' 

244 
Morphology: colorJaKS solid 
LC/MS: iiond. 2 HT 1. SB min LC/MS (LSI) m/z; 420 [M HI J' 

245 
Morpho 1 figy: <:0Inr 1 u.ss .sol id 
l.C/MS cond. 2 IiT 1.74 min l.C/MS (LSI') m/z; 420 [M Ml]1 

24 B 
Morpho 1 ojjy : cn 1 or 1 ess so 1 id 
l.C/MS: cond. 2 RT £. 80 min l.C/MS (LSI') m//,; 451 [M+ll]' 

247 
Morpho logy: colorless solid 
LC/MS: cond. 1 RT 4. 60 min LC/MS QiSI') m/z; 470 [M+111' 

248 
Morphology: pale gray solid 
LC/MS: cond. 1 RT 4,20 rain LC/MS (ESI1) m/z; 504 [M+ll]h 

249 
M or phoIouy: c o1o r1o s a s o 1 i d 
LC/MS: cond. 2 RT 2.63 min LC/MS tliSI') m/z; 488 [M+H]4" 

260 MuTphoiofiy: color 1 CMS solid 
LC/MS: cond. 2 RT 2.25 min LC/MS (RSI1) m/z; 426 [MMlj* 

251 
Mot phology• co1or Icss so1i d 
LC/MS: cond. 2 RT 2.61 min LC/MS (1*S 1') m/z; 467 LM+II]4 

252 
Morphology: color1 OK s solid 
LC/MS: conri. 2 HT 2.40 min LC/MS (LSI') m/z; 450 [M+H-J* 

253 
Morpho 1 ogy : col or J as s sol id 
LC/MS: cond. 2 RT 2.92 min LC/MS (ESI') m/z; 467 [M+ll']* 

254 
Morphia1ogy"• color!ess so 1 | d 
LC/MS: cond. 2 RT 2.85 min LC/MS (ESI") m/z; 471 [M+Ill' 

255 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.77 min LC/MS (liS t') m/z; 535 [M Ml]' 

256 
Morphology: colorless solid 
LC/MS: i-ontl. 2 RT 2.56 min LC/MS (ESI*) m/z'. 454 [M+ll]' 

257 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.79 min LC/MS (KSI1) m/z; 518 [M+H]' 

258 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.58 min LC/MS (LSI*) m/z; 454 [M Ml]1 

259 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2. 33 min LC/MS (LSI') m/z I 491 [M+H]' 

260 
Moi"phology: pa 1e orangft solid 
LC/MS: cond. 2 RT 2.80 min LC/MS (LSI) m/z ; 459 1M 111J1 

261 
Morpho1ogy: co1or1 ess so 1i d 
LC/MS: cond. 2 RT 2.24 min LC/MS (LSI") m/z; 438 [MMlj' 

262 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.31 rain LC/MS (LSI') m/z; 438 [M+ll]' 

263 
Morpho I ogy : r.o);o r 1 aas so 1 i d 
LC/MS: cond, 1 HT 4. 12 min LC/MS (EST) m/?.; 438 [M+Ill 

26't 
M.orpitij logy: co l.o.r 1 es.S. solid 
LC/MS: cond. 1 RT 4.47 min LC/MS (LSI1) m/?.', 455 [M+ll 1' 

265 

266 

Morpho 1 ogy: .palo yellow solid 
LC/MS: cond. 1 HT 3.80 min LC/MS (KS1') m/z; 426 [MMlj4 265 

266 
Morphology: colorIess solid 
LC/MS' cond. 2 RT 3.01 mi it LC/MS (BSD m/z; 521 [M Ml]' 
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267 
Moi pho 1 »J ny : colorless solid 
I.C/MS: cond, 2 IIT 'L ft3 min LC/MS (itti1) mh\ 505 LW< 11J' 

268 
Morphology: colorless solid 
LC/MSi cond, 2 RT 2.28 ruin LC/MS (fiSi:') «/*; 4118 |M + 111 

269 
Morpho 1 <igy '• co 1 or I usii solid 
LC/MS: cond. 2 KT 2, .'IT min LC/MS fliSlO m/-JA -173 UHllJ' 

2 70 
Morpho ;Ogy: color loss solid 
LC/MS: cond. 2 RT 2.-15 min I.C/MS (l!Sr) «t/z; 438 [M+ll]' 

271 
Moiphology: co1orloss solid 
I.C/MS: cond. 2 KT 1.77 min LC/MS (LSI') m hA 450 rH+U]' 

272 
M or pi to logy: co .1 o r 1 o s a so 11 d 
LC/MS: cond, 2 KT 2.37 min l.C/MS (I1KI') nt/*; 451 fM+Ill 

273 
Mvrph'o'fcg'sy: colorless' solid 
LC/MS: cond. 2 JIT 2.79 mill LC/MS (liSl1) m/?.; 484 [MUl]' 

274 
Morphology: color!fess solid 
LC/MS: eond. 2 RT 2. 08 min LC/MS (LSI1) m/z; 488 [M+ll]' 

21 ft 
Morpho 1 ogy '• col o r! ess solid 
LC/MS: cond. 2 KT 2.37 min LC/MS (LSI') m/z; 440 CMHlJ"* 

276 
Morphology: colorless solid 
I.C/MS: cond. 2 KT 2.79 min LC/MS (liSI*) m/z: 451 rM+IlT 

277 
Morphology: color loss solid 
LC/MS: cond. 2 RT 2.76 min LC/MS (ESf) m/z; 451 LMHIJ' 

278 
Morphology: color lows so 1 id 
LC/MS: cond. 2 RT 2.53 min LC/MS (LSI') m/z I 462 [M+Hj' 

279 
Morphology: colorless solid 
LC/MS: cond. 2 KT 2.61 min I.C/MS <KS14) inhA 449 [M HIJ' 

280 
Morphology: colorless Solid 
LC/MS: c.ond. 2 RT 2.73 min LC/MS (LSI') m/z; 484 [M +H ]" 

281 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.72 min LC/MS (BSD m/vA 439 LMULP 

282 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.38 min LC/MS (RSI') m/z; 440 CM HI]' 

283 
Morphology: colorless solid 
LC/MS: cond. 2 RT 1,72 min LC/MS (LSI ) m/z; 449 |.M HI]' 

284 
Morphology: colorless solid 
LC/MS: cond. 2 1(1 1.81 min LC/MS (RSI') m/z; 434 [M+ll]' 

28a 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.70 min I.C/MS (LSI') m/z; 455 [M+ll]* 

286 
Morphology: colorlcss solid 
LC/MS: cond. 2 RT 2.12 min LC/MS (LSI") m/z; 450 [M+llV 

287 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.58 min LC/MS (LSI') in/-/A, 467 TM+Ill 

288 
Morpho1ogy: color 1nss solid 
LC/MS: cond. 2 RT 2.99 min LC/MS (liSl') lit/-/A 490 [M+IlT 

289 
Morphology: colorless solid 
l.C/MS: cond. 2 KT 2.33 min LC/MS (ESI') m/z; 450 [M+ll]" 

290 
Morphology: color 1 uss solid 
I.C/MS: cond, 2 RT 1.91 min LC/MS (LSI ) m/z: 434 lM+11!1 

291 
Morphology: colorlosK solid 
LC/MS: cond. 2 RT 2.63 min LC/MS (LSI') in hA 469 [MUl]' 
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l:x I ) i) I a 
Morphology* colorlass solid 
l.i:/M8: com!. ! RT '1.27 win l.C/MS (liST) m/v.; 4152 |M+ll 1 

293 
Morphology: col or loss solid 
LC/MS: comt. 2 RT 2.64 in in KC/MS (BSD m/>.; 486 [M+lH' 

294 
Morpho logy: co lor I oss sol id 
LC/MS• coiid, 2 RT 2.78 mill I.C/MS (USD m/-/.; 433 [M i 1111 

295 
Morpho 1 tiny: color toss .solid 
l.C/MS: cond. 2 RT 2.36 mill LC/MS (USD m/xI 460 [M+IIJ 

296 
Morphology: color loss so.] id 
l.C/MS: ootid, 2 RT 2.31 min LC/MS (liSD m/ss-5 445 [Mi 111 

297 
Morphology-: color!cast amorphous 
I.C/MS: cond. 2 RT 2.52 mi n I.C/MS (ESI') KI/Z: '179 [MUlJ 

298 
Morphology: cnlorlcss sol id 
I.C/MS: nofld. 2 RT 2.38 min LC/MS (ESI') m/v.I '145 [MUI]' 

293 
Morphology: colorless solid 
I.C/MS: cond. 2 RT 2,56 rain I.C/MS (EST) m/z: 452 [MM!]' 

300 
Morphology-" pale yellow .solid 
LC/MS: co ml. 2 RT 2.63 mill l.C/MS (USD m/z; -155 [9+111 

301 
Morphology: co.l or loss solid 
I.C/MS: cowl. 2 RT 2.37 rain LC/MS (ESI') m/n; 448 [M+HJ 

302 
Morphology: colorless solid 
LC/MS: coud. 2 RT 2.52 rain LC/MS (KSI") m/z; 465 [M+Ill 

303 
Morphology: pa ID yellow solid 
LC/MS: cond. 2 RT 2.29 min LC/MS (RSI ) ml'/.: 453 [MUlJ' 

304 
Morphology: color loss solid 
l.C/MS: cond. 2 RT 2.33 min LC/MS (BSD in/'/.; 45.3 LMtll]' 

305 
Morphology: colorless Jimorphous 
LC/MS: cond. 2 RT 2.35 min l.C/MS (BSD mh\ 467 [M+li]1 

3.06 
Morphology: col or loss amorphous 
l.C/MS: cond. 2 RT 2.37 mill LC/MS (BSD m/xi 465 [>Hll' 

307 
Morphology: color loss solid 
LC/MS: cond. 2 RT 2,36 min LC/MS (BSD 45.fi 1MM1J' 

308 
Morphology: col or loss amorphous 
!.C/MS: cond. 2 RT 2.30 min LC/MS (BSD m/»; 441 [MHIT 

309 
Morphology: color Loss amorphous 
I.C/MS: cond. 2 RT 2.31 min LC/MS (IIST) mfv,\ 441 [M'll] 

310 
MorphoLogy: color .loss so 1 i d 
LC/MS: cond. 2 RT 2.45 min LC/MS (RSI1) m/•/.; 425 [M I II]' 

3) J 
M or p h o 1 o g y: c o I o r 1« s » so lid 
LC/MS: cond. 2 RT 2. 56 min LC/MS (BSD m/z\ 437 [M + II.I1 

312 
Mo rpho 1 oK y: co t or 1 us s so, I i d 
LC/MS: cond. 2 RT 2.62 min LC/MS .(BSD m/v.\ 554 [M+Ill' 

313 

314 

Morphology.: pji'l/e yellow solid 
LC/MS: cond. 2 RT 2, 55 min LC/MS (LSI ) m/zi 466 fM+111 313 

314 
Morphology: col or loss solid 
LC/MS: cond. 2 RT 2.32 min l.C/MS (l',SD m/si; 530 fM + ll]' 

315 
Morphology: colorless solid 
LE/MS: cond, 2 RT 2.29 rain LC/MS (BSD m/y.i 453 tM»IIJ' 

316 
Morphology: color less solid 
LC/MS: cond. 2 RT 2.29 miri LC/MS (BSD th/z; 453 [M i llj 

317 
Mo.ri'tl.io 1 ogy: co". or loss solid 
LC/MS: cond. 2 RT 2.21 min LC/MS (liSI*) m/?.; 494 [MHI]' 
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:ua Morphology: colorless -so 1 ir| 
l.C/MS: ponil 1 RT 4.30 rain LC/MS (EST) m/z; 425 IMHI]' 

319 
Morphology colorless solid 
LC/MS: cond. 1 lit 4.27 min l.C/MS (EST) m/z; 425 [M+1IJ' 

320 
Morphology: colorless solid 
l.C/MS: cond. 1 RT 4. 1-1 min 
I.C/MS (ESJ') m/z! 450 [M-HIl LC/MS (RSI) niA; 448 [iHf] 

321 
Morphology: color!ass .solid 
l.C/MS: cond. 2 RT L90 mill LC/MS (ESI') m/z; 452 [M+H]' 

322 Morphology: colorless solid 

S23 Morphology: brown solid 
LC/MS: cond. 2 RT 1.91 min l.C/MS (KSI/) m/z; 452 [M+1IT 

324 
Morpho1 ogy: co1 or1oss solid 
LC/MS: cond, 2 lit 1. 88 min LC/MS (l!SI') m/z; 452 [M+ll]' 

325 
Morphology-: colorless solid 
LC/MS: cond. 2 RT 2.42 milt LC/MS (USD m/z; 467 [M+H]+ 

326 
Morpho1ogy: color 1 uss solid 
LC/MS: cond. 2 XT 2.44 mi n l.C/MS (KSI') m/z; 487 [M HI J* 

327 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.35 mjri LC/MS (ESI') m/z; 45F [M+H]' 

328 
Morpho 1ogy: co1 or1oss solid 
l.C/MS: cond. 2 RT 2.25 min LC/MS (KSI*) m/z; 486 [M+ll]* 

329 
Morpho 1 ogy : co 1 o.rl ess so) j d 
LC/MS: cond. 2 RT 2.43 win LC/MS (tiS t') m/z; 500 [M+ll]' 

330 
Morphology: polo brown solid 
LC/MS: cond. 2 RT 2. 2fi min LC/MS (ESI1) m/z*. 470 [MHi]' 

331 
Morpho1 ogy : co 1 or 1oss solid 
LC/MS: cond. 2 RT 2.40 inin LC/MS (ESI1) m/z; 467 [MUI]1 

332 
Morphology: colorless solid 
LC/MS: cond, 2 IT 1,68 min l.C/MS (EST) m/z; 460 [M+H]' 

333 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.34 min LC/MS (ESI*) m/z; 455 [M+HJ' 

334 
Morphology: colorless solid 
LC/MS: cond. 2 RT 1.98 min l.C/MS (KSf) m/z; 466 [Mill] 

335 
Morphology: color less solid 
LC/MS: cond. 2 RT 2.23 min LC/MS (EST) m/z; 468 [M+H]+ 

336 
Morphology: colorless amorphous 
LC/MS: cond. 2 RT a. 39 min LC/MS (KSI*) m/z; 467 [M+ll]' 

337 
Morphology: co lor 1oss sol id 
LC/MS: cond. 1 ff 3.87 min l.C/MS (USI') m/z; 455 [M+ll]'' 

338 
Morphology: colorless solid 
LC/MS: cond. ] RT 3,75 mill LC/MS (ESI') m/z; 497 [MUI]' 

339 
Morphology: colorless solid 
LC/MS: cond. t RT 4.79 min LC/MS (ESI') m/z; S05 [MUI]'1 

340 
Morphology: yellow solid 
LC/MS: cond. 1 RT 4. MS min LC/MS (ESI*) in/z; 451 [M HI]' 

341 
Morphology: co lor 1 ess so 1 id 
LC/MS: cond, 1 RT 4. 15 min 
LC/MS (EST) m/z J 467 [MUI]' LC/MS (KSI) rn/z; 4ti5 [M-ll] 
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Kx l)u Uti 

3.42 

Morpho 1:DRy : B'OJ ariass anarphous 
\n-KM (CI)C3:.) 0 :2.61 (ti, J - 0,6 llz, 311), 3. 41-3. 46Cm, III), 
3, 92-3. 1*9 (m. 111). 4. 70 (d, .1 - 26. 1 llz, 111), 4. 87-5. 07 (m, 2II), 
5. 16-5, 3"i (m, 211), 6. 09-6. 15{rr„ lit), 7. 00 7. 06 (in, 311), 7.27(m, 111). 
7.45 -7. 50 (tn, 211) 
LC/MS: cand. 2 KT 2.39 min 1X7MS (ESI') ni/z; 46"/ LM+II]' 

3.13 

Morphology: colorltis's ameirphmis 
lll-NMR 6 :2. 51 M> J. = 7.5 llz, 311), 3.41 *3.47(in, 111), 
3.92-3. 99 On, 111), 4. 70 (d, J -'26.7, 111), 4.87 5.05 (m. 211), 5. 16-6. 31 (m, 
211). 6. 09-6. 14 (m, 111), 7. 00-7. 08 (m, 311), 7. 28(m, 111), 7. 45-7. 5:0 (tn, 211) 

;w Movpbo 1 Dtjy: color 1 ess solid 
l.C/MS: cond. 2 RT 2.61 min LC/MS (RSI1) tn//.; 454 I.MM1]' 

345 ' 
Morphology: colorless sol id 
LC/MS: cond- 2 HT 2.85 min LC/MS (liSlH> m/z; 467 [M+Ill' 

34(5 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.82 min l.C/MS (KSC) ni/z 1 501 rw+M]+ 

347 
Morphology: colorless amorphous 
l.C/MS - cond. 2 KT 2.01 mill IX/MS (KS C*) m/z! 466 [Mill]' 

348 
Morphology: colorless amorphous 
LC/MS: cond. 2 RT 2.01 min LC/MS (EST') m/z; 466 [M+ti]1 

349 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.53 min IX/MS (liSl') m/z; 481 fM Hi]' 

350 Morphology: colorless solid 
LC/MS: cond. 2 KT 2.55 mill LC/MS (liSV) m/z: 501 LMUlj' 

351 
Morphology: pula yellow solid 
LC/MS: cond. 2 HT 2.94 min LC/MS (ESI') tn/zl 465 [M+l!.]' 

352 
Morphology:pa 1 (j yellow amorphous 
LC/MS: cond. 2 KT 2.93 min LC/MS (EST) m/al 485 [M>IfJ* 

353 
Morphology: pale yellow umoTphous 
LC/MS: ennd. 2 KT 2.74 rain LC/MS (EST) m/xl 464 [M+H]' 

354 
Morphology:polo yellow solid 
LC/MS: cond. 2 RT 2.92 rain LC/MS (BSD m/z: 498 [M+H]' 

355 
Morphology: pale yellow solid 
LC/MS: cond. 2 RT 2.87 mill LC/MS (ESI*) m/z; 453 [M+llJ* 

356 
Morphology: yellow amorphous 
LC/MS: cond. 2 RT 2.36 min LC/MS (EST) m/z I 480 [Mill]' 

357 
Morphology: col or loss amorphous 
LC/MS: cond, 2 RT 2.60 min LC/MS (EST) m/z; 456 [M+IIl1 

358 
Morphology: color loss amorphous 
LC/MS: cond. 2 RT 2.79 min LC/MS (EST) m/z; 468 [Ml 11]" 

359 
Morphology: colorless amorphous 
l.C/MS - cond. 2 KT 2.80 min IX/MS (ESI') m/z; 488 [M+Ill' 

360 
Morphology: colorless amorphous 
LC/MS: cond. 2 RT 2.57 min LC/MS (ESI'), m/z; 439 [M+Ill1 

361 a 
Morphology: polo yellow solid 
LC/MS: cond. 2 RT 2.53 rain LC/MS (ESI ) m/z; 514 [M+Ill' 

361b 
Morphology: pni« yellow solid 
LC/MS: cond, 2 RT 2.(32 rain IX/MS (EST) m/z; 514 [MUI]' 

362 
Morphology: red amorphous 
LC/MS: cond. 2 RT 2,46 min LC/MS (EST) m/z| 469 [\1+ll]' 

363 
Morpho 1 ogy co 1 or 1 ess solid 
LC/MS: cond. 2 KT 2.70 min LC/MS (ESI ) m/z; 450 LM«111 
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frx 

364 

365 

366 

3(i 7 

368 

369 

370 

371 

372 

373 

374 

37 5 

376 

377 

378 

379 

380 

381 

382 

383 

384 

386 

386 

387 

388 

38fJ 

418 

DM I, H 
\lorphd I ogy • co 1 or i' ess so l id 
ic/as: cond. 2 I!T 1.89 min LC/MS CliSI' m/z 451 MM 
Morpho 
LC/MS 

I ogy: col or I uss sol id 
cond. 2 liT 2.04 min IX/MS liS 11 m/z 469 M+l 

Morph 
I,(VMS 

'I ogy '• cO'] or 1 oas sol i (I 
com). 2 RT 2.70 cii.fl IX/MS liS ' m/z 471 MM 

Morph 
IX/MS 

I ogy: col or 1 ess sol i d 
contl. 2 RT 2.74 min IX/MS liS I ' m/z 472 M+i 

Mo rptio 
IX/MS 

logy: CO1.IKUS.SK solid 
cond. 2 RT 1.92 min LC/MS I'.SI4 fli/V. 451 M+I 

Mo rph 
LC/MS 

I a;; y : co.l oi?l OH a- so.1 i. d 
cond. 2 RT 2. BO rain IX/MS liSl' m/z 48J M i I 

Morpho 
i.c:/\is 

logy: colorless solid 
cond. 2 RT 2.95 min IX/MS ESI' m/v. 508 M 11 

Morph 
LC/MS 

logy: yellow amorphous 
cond. 2 RT 1.77 min LC/MS liS 41 ra /a 404 Mil 

Morpho 
LC/MS 

logy: eolor loss solid 
cond, 2 RT 2.4ft min l.C/MS liS 11 m/z 469 !,H K 

MoJ |)ho 
IX/MS 

logy: colorlosK amorphous 
cond. 2 lit 2.45 min IX/MS 1-S1* m/z 48 J M + ll 

Morpho 
IX/MS 

lufjy: colorless amorphous 
cond. 2 RT 2.41 min LC/MS liSl' m/v. 484 M+ll 

Morphology: colorless amorphous 
LC/MS: cond. 2 RT 2.33 min LC/MS liSl' m/z 482 MHI 
Mo rpho 
LC/MS 

I dg y • co 1 pr'l ess so I i d 
cond. 2 RT 2.73 min IX/MS EST' m/v. 504 1 M i II 

Morpho logy: col or 1 cs J; solid 
LC/MS: cond. 2 RT 2.73 min IX/MS liS ' m/y. 480 M+ll 
Morphology: colorless amorphous 
LC/MS: cond. 2 HT 2.47 min LC/MS (EST) m/z; 461 M+ll 
Morpho 
IXVMS 

logy: colorless amorphous 
cond. 2 RT 2.51 min IX/MS EST in// 481 MHI 

Morplio 
LC/MS 

logy: pale yoIIow solid 
copd. 2' liT 2. 69 ini n LC/MS ESI' m/v. 480 I M HI 

Morpho 
LC/MS 

lO'fsy; pa 11' yellow amorphous 
cond. 2 RT 3,20 min LC/MS ESI' m/v. 480 MHI 

Mn rpho 
LC/MS 

1 of*V: colft.rlo.ss solid 
cond. 2 RT 2.14 rain IX/MS EST1 m/z 494 M HI 

Morpho 
l.C/MS 

t««y: 

com I 
palO yellow solid 

2 liT 2, 69 min IX/MS ESI' m/y. 480 M+ll 
Morph 
LC/MS 

logy: 
r.ond 

color loss solid 
2 KT 1.83 min IX/MS ESI' m/z 462 M+ll 

Morplio 1 og y : pi.t 1 r; yt> 11 tuv sol 1 (I 
IX/MS cond. 2 RT 2.22 min LC/MS HS ' m/z 463 M+It 
Morph 
LC/MS 

Iogy: color I ess BO 1i d 
cond, 2 RT 2.30 min IX/MS 

Morpho 
IX/MS 
Moipho 
LC/MS 

logy: 
cond 

logy: 
i o n d 

pale yellow solid 
2 RT 2.38 min l.C/MS 

liSt' m/z 477 M+ll 

EST' m/z 497 M t II 
col or 1 Imso I i d 

2 RT 2. 17 min IX/MS ESI1 m/z •170 Mill 
Morpho 
LC/MS 

I ogy: pa 1 o ye] J ow so'l i d 
Bo IT A. 2 RT 2.36 min IX/MS liS 1' :n / 7. 510 M+ll 
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Ex OttL-il 

390 
(ferphol.o'fry• colwless solid 
l.C/MS: cond. 2 KT 1.95 mi n l.C/MS (ES1') m/fc 1 476 [M+llJ' 

301 
Morpho logy : yt> 1 1, ow fimorph'Sj.s 
LC/MS: coiul. 2 KT 2.34 min l.C/MS (1ST1) m/z: 477 iNH11]" 

392 
Morphology: pfi.lo yellow amorphous 
LC/MS: cwicL 2 KT 2.48 min LC/MS (ESI1) m/»; 491 [Mil!]* 

393 
M'O r li Im 1 og:y : p a I tj y» 110 w 41 wo r phoUs 
LC/MS: nmil. 2 KT 2.49 min LC/MS (IS!*) m/z; 511 [MHfJ * 

3!M 
(iforpli'>|r>(?y: pa le yellow ;itiio rphons 
I.e/MS: cond. 2 KT 2.29 in.in LC/SIS (liS 1 ) m/stl 490 [M+ll]" 

395 
Morphology: yellow amorphous 
LC/MS: cond. 2 KT 2.47 min LC/MS (LSI/) m/si 524 [M+ll]' 

396 
Morpho 1 ogy: orange colored solid 
IX/MS: cond. 2 KT 2,4 1 min l.C/MS (KSD m/jtl 479 rMMn* 

3 97 Morpho 1 ogy: ye 1.1 ow sal i d 
I.c/V.s: Cisnd. 2 KT 2.21) nun LC/MS (ESI1) m/z; 419 [M+ll]' 

398 Morphology: colorless solid 
l.C/MS: ootid. 2 KT 1.78 nun l.C/MS <I-SJ*) mfi\ 418 [M+lC 

399 
M o r pi LO 1 o g y: no 1. o !. r I e s s s o 1 i d 
IX/MS: cond. 2 KT 2.34 min LC/MS (LSI') apti 433 [M+II]* 

400 
Morphology: coloir less solid 
LC/MS* cond, 2 KT 2.36 min LC/MS (EST) tn/aj; 463 [M+lfj" 

401 
Mo r plio 1 ogy • co l o 1 r I as s so 1 i d 
LC/MS: cond. 2 liT 2. M min LC/MS (EST) ra/zl 432 [MHI] + 

402 
tiiorplio 1 ogy : co 1 or 1 es so 1 j d 
LC/MS: cond. 2 RT 2.32 min LC/MS (EST) m/z; 466 [M+ll]' 

403 
Morphology: piila yellow amorphous 
LC/MS: cond. 2 KT 2.31 mill LC/MS (ESI') m/z; 433 [M+Hj" 

'104 
Morphologyipalo yellow amorphous 
LC/MS: cond. 2 RT 2.46 min LC/MS (ESI') tn/zi 447 LMMIJ' 

4015 
Morpho]ony•pat« ye11ow am orphou s 
LC/MS: cond. 2 RT 2.47 mitt LC/MS (EST) m/z; 467 [M+ll]' 

4 OB 
Morphology: yellow .solid 
LC/MS: cond. 2 RT 2.27 min LC/MS (EST) m/z; 446 [M-MIJ* 

407 
Morphology: col or loss amorphous 
LC/MS: cond. 2 KT 2.45 min LC/MS (EST ) m/z; 4.80 [M+II]' 

4 08 Morphology: yellow so],id 
IX/MS: cond. 2 RT 2.38 min l.C/MS (EST) in//.; 435 [M+H]1 

409 

410 

Morphology: yd low amorphous 
LC/MS: cond 2 RT 1.92 min l.C/MS (EST) in//.; 432 [MHI]' 

409 

410 Morpho logy • col or 1 t*ss amorphous 
LC/MS: cond. 2 RT 2. 3itnin IX/MS (ESI1) rn/z; 433 [M+Ill * 

111 Morphology: colorless solid 
LC/MS: cond. 2 HT 2.61 min IX/MS (EST) »/%\ 455 [M+H-V 

412 
florphology: color]es s solid 
IX/MS: cond. 2 RT 2.63 min LC/MS (ESI ) m/z; 475 [M+II. 

413 
Morphology: colorless solid 
LC/MS: cond, 2 KT 2.61 min LC/MS (EST) m/z; 488 IM+H.J* 

414 
Morphu 1 ogy: colorless solid 
IX/MS: cond. 2 KT 2. 58 min IX/MS (ESI1) m/z; 455 [M+ll]' 
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\<x [lata 

41 S Aio)• |»jto!agy;©» 1 ui 1 ast> sol Id 
LC/MS: cond. 2 RT 2.43 mill l.C/MS (iiSI ) tit/xl 456 [M+lll* 

41(3 
Moi phology : pu le yollow solid 
l.C/MS: com). 2 RT 2.73 min LC/MS (GST ) m/v.i 469 [M+ll]' 

417 
Morplmi«s>{y! coloilo.ss «o 1 id 
I.C/MS: cond. 2 RT 2.75 min l-C/MS (ESI ) m/y.i 489 [MHI]f 

418 
Wb'rjjltoi-ugy:. jwn)® -.yeI low so.l Id 
I.C/MS: L.,otid. 2 ItT 2.73 min I.C/MS (RSI') m/xl 502 [M+ll]' 

410 
W or pi 101 ogy • co 1 or t ciss sol id 
I.C/MS: roiid. 2 RT 3.01 mitt I.C/MS (KSl*) llt/i!4156 [M+ll]' 

420 
Morphology: co 1 ort e.sa solid 
LC/MS: cond, 2 RT 3.01 min I.C/MS (EST) m/z; 476 [M HI J' 

421 
Morphology: yellow solid 
I.C/MS: coild. 2 RT 2.84 min I.C/MS {USD ns/zl 444 [M+H]' 

422 
Morphology: colorless: solid 
LC/MS: cond. 2 RT 2.60 min LC/MS (ESI*) ui/zi 455 [M+H]4 

423 
Morphology : co lor 1 oss sol jrl 
LC/MS: cond. 2 RT 2.70 mitt I.C/MS (IiSI') rti//.: 'I<>9 [M+ll]1 

424 
Mor phology: co1o r1ess so 1i d 
LC/MS: com-1. 2 RT 1.98 min l.C/MS (USD m/z; 452 [M+H]' 

425 
Morphology: colorless amorphous 
LC/MS: cond, 2 RT 2.65 rain LC/MS (USD in/'/.: 457 [MHI]4 

426 
Morphology: COIOTIOSS amorphous 
LC/MS: cond. 2 RT 2.54 min I.C/MS (USD m/•/.; 470 [M+ll]4 

427 
Morphology: colorless solid 
I.C/MS: cond. 2 RT 2.56 rain LC/MS (ESI'.) m/?; 453 lM+11]* 

428 
Morphology: pale yellow solid 
LC/MS: cond. 2 KT 2.58 win LC/MS (BSD <n/z'- '173 LMHI]* 

"129 a 
Morphology: palp yn]low solid 
LC/MS: cond. 2 KT 2.55 min I.C/MS (USD mh.\ 486 [M+ll]4 

429b 
Morphology: pale yellow solid 
LC/MS: cond. 2 RT 2.67 min l.C/MS (BSD m/z; 486 [M+ll]' 

430 
Morphology: color I ess solid 
LC/MS: cond. 2 KT 1.81 min I.C/MS (USD m/zi 436 LM' IIJ * 

431 
Morphology: color1 ess solid 
LC/MS: cond. 2 RT 2.36 rain I.C/MS (KSl') ni h.\ 154 [M+Ill' 

432 
Morphology: ye 11 off so 1i d 
LC/MS: cond. 2 RT 2.55 rain LC/MS (USD rn/z; 453 [M >11J 

433 
Morpho! Ogy : co I or 1 es s so I i d 
LC/MS-: cond. 2 KT 2.49 rain l.C/MS (liSD m/z; 468 [Mill],' 

434 
Morphology: colorless solid 
l.C/MS: cond. 2 RT 2.58 min l.C/MS (BSD ut/ssi 438 [M+ll]" 

435 
Morphology: colorless solid 
IX/MS: cond. 2 RT 2.59 rain LC/MS (IiSI4) m/z; 458 [M+ll]' 

4.36 
Morphology: colorless so]id 
LC/MS: cond. 2 K1 2.36 min l.C/MS (KSl") m/zi 126 [M I'll]' 

437 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.61 rain LC/MS (USD m/z: 471 UP 111 ' 

438 
Mor plm logy: pule yellow s o 11 d 
LC/MS: cond. 2 RT 1.33 min LC/MS (KSl1) m/z; 136 LM UU' 

438 
Morphology: colntrloss so J id 
LC/MS: cond. 2 RT 2.30 min LC/MS (USD m/z; '151 [M+ll] 
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Ex .Da t.M 

'141) 
Morphology: palo yellow solid 
I.C/MS: cond. 2 KT 1.89 min LC/MS (USD mh.\ 450 [St+IIl' 

411 Morpho 1 ogy : col or I ess sol i rl 
I.C/MS: n-ontl. 2 RT 2.54 itiln LC/MS (liSI') m/zt 451 [M+ll] 

442 
Morpho1«Ky- en 1or1uMS solid 
I.C/MS: colid. 2 KT 2.72 mf.n LC/MS (liSI') m/z; 485 [M-MI] 

448 
Morphology" colorless solid 
LC/MS: cond. 2 RT 2.69 rain LC/MS (RST'> m/»-; 452 [Willi 

444 
Morphology: colorless solid 
LC/MS- cond. 2 RT 2.49 rain LC/MS (EST) tn/v.1 440 (lit>tl]' 

445 
Morphology: pale brown solid 
LC/MS: cond. 2 RT J. 95 rain 
I.C/MS (ESI1) »/a; 527 [M+ll]' LC/MS (ESI) m/v.\ 571 IMMICBJ" 

446 Morphology: color 1 ess solid 
LC/MS: cond. 2 RT 2.42 mfn LC/MS (fiSf) m/t.; 542 [M+ll';' 

447 
Morphology". colorless solid 
LC/MS: cond. 2 RT 2.44 iniri LC/MS (ESIh) m/•/.; 562 [M+llJ 

448 
Morphology: pale yellow a mo r p lift Us 
LC/MS: cond. 2 RT 2.50 rait) LC/MS (BSD ni/zl 556 [M+H]T 

449 
Morphology; pale yellow amorphous 
LC/MS: cond. 2 RT 2.52 mi n I.C/MS (ESI1) m/y.] 576 [M+Hj' 

450 
Morphology', pale yellow solid 
LC/MS: cond. 2 RT 2.50 mi n LC/MS (ESI*) m/z\ 589 [M HI J1 

451 
Morphology: pale yellow amprphous 
LC/MS: cond. 2 RT 2.02 mifi LC/MS OiSl') m/%] 541 [M+ll]' 

452 
Morpho J o(jy : colorless solid 
LC/MS; cond. 2 KT 4.42 min LC/MS (ESL) m/z\ 4-67 [M+ll]' 

4 53 
Morphology: pale yellow solid 
LC/MS: corul. 2 RT 2.39 inin LC/MS (EST) lit/?.; 481 [M+ll]f 

454 
Morpho1osy: palo yellow oil 
I.C/MS: cond. 2 RT 2.55 rain LC/MS (liSI) in/?.; 517 [M+Hl* 

ASb 
Morphology: color 1 ess amorphous 
LC/MS: cond. 2 RT 2.32 rain LC/MS (ESC) m/•/.; 485 LM UI JT 

456 
Morphology1 colorless solid 
LC/MS: cond. 2 RT 2.72 rain LC/MS (KSI') m/z\ 509 [M+IIV 

457 
Morphology: colorless solid 
I.C/MS: cond. 2 RT 2. 40 min 
LC/MS (EST) mm 525 [M+l!]" LC/MS (RSI') tn/v.) 523 [M IIJ 

458 a 
Morphology1 colorless solid 
LC/MS: cond. 2 KT 2,61 rain 
LC/MS (EST) in/z: 51.2 [MUlJ LC/MS (EST) ft/i; 510 fU-HJ" 

4B8b 
Morphology: pn lo yellow artorphous 
LC/MS: cond. 2 KT 2.37 rain LC/MS (ICS 1 *) DV/JS; 470 [Mill] 

4 59 

460 

Morphology: colorless solid 
LC/MS: cond. 1 KT 4. 77 in in LC/MS (EST'} m//.\ 465 LMMIJ' 

4 59 

460 
Morphology.: colorless solid 
LC/MS: cond. 1 RT 4.89 mm LC/MS (ESI") «r/*{ 479 [M+ll]' 

4 61 
Morphology: pale yellow solid 
LC/MS: cond. 2 RT 2.93 min LC/MS (ESI1) m/z; 438 ffl+fF 

4 62 
Morphology: pale yellow amorphous 
LC/MS: <;ond. 2 RT 2.06 min LC/MS (ESI') m/z; 497 M MI.I 
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Ex Dtua 

'163 
Mojrpho io^y ; pule yellow iiiMrphoi.Ls 
LC/MS: cond. 2 HT 2. 30 milt I.C/M.S (ftSL') in/xi 539 LM' 11.1 * 

4 64 
Mnrphology: on lor. ess soi id 
l.C/MS: coiul. 1 UT 4.00 nun l.C/MS (li.S 1') a/*.; 413 fM+ll]' 
.Morpiio 11>sy: co 1 o i• 1 gfcs sol I 4 
l.C/MS: t-ond. 2 RT 2.M mill l.C/MS (ESI1) in/z; 43 1 fM+lll 

'JfiS.'fl 
llorphology: white solid 
l.C/MS: ootid. 1 RT 4.42 mill l.C/MS (ESI ) tn/ss: 415 [MHI1' 

466b 
Morpho lo-sy: while solid 
LC/MS: cond. 2 RT 2.53 rain l.C/MS CtiSI*) m/z; 435 [WW]" 

467 
Morphology: colorless solid 
l.C/MS: cond. I UT 3. 82 mi u l.C/MS CiiSl') m/z; 416 [M+ll j' 

468 
Morpho 1 ogy;: colorless so, id 
l.C/MS: cond. 2 RT 2.61 mi n 1 £/MS (USl') m/z; 461 [MH-IJ' 

469 
M.orpho 1 ogy' yellow so 1 jd 
l.C/MS: cond. 2 UT 2.52 mill l.C/MS (liSI'') tn/?.; 454 [Will]" 

470 
Morpho 1 nay '• colorless solid 
LC/HS: cond, 2 RT 2.77 mi n l.C/MS (EST) m/%\ 451 [M+H]1 

471 
Mof pho 1 ogy : paHs y»1 1 ow so 1 i d 
l.C/MS: cond. 2 liT 2. 25 mill l.C/MS (KST) ni/z; 413 IM+II]1 

472 
Morphul ng-y : co I orI o-sS solid 
l.C/MS: cond. 2 RT 2.50 min l.C/MS (liS I') m/x *. 429 [M HI J 

4 73 Morphoiogy: colorlasK .solid 
LC/MS: cond. 2 RT 2.70 min LC/MS (PS 1") m/zi 511 [M+ll]' 

474 M ar p h o1o^y: t;o 1 or 1 os;; sol i cJ 
l.C/MS: cond. 2 UT 2.54 min l.C/MS (RS D JH/ZI 455 [M+H]* 

475 
Morphology: cc1 or1 ess solid 
l.C/MS: cond. 2 UT 2.51 min l.C/MS (ESI') m/z; 467 [M+H]*' 

476 
Morphology: c.olorLoss solid 
l.C/MS: cond. 2 liT 2.53 min LC/MS (ESI1) m/z! 495 [M+lll' 

477 
Morphology colorless sol id 
l.C/MS: cond. 2 RT 2.43 min l.C/MS (ESI1) m/z; 451 [MHI]* 

478 
Morpho 1 ogy: c o tor 1 ess so I i ri 
l.C/MS: ootid. 2 RT 2.49 min LC/MS (ESI') in/a; 481 [M+11]' 

479 
Moi'php 1 o.KY: brpwti sol id 
l.C/MS: cond. 2 UT 2.66 min l.C/MS (ESI*) m409 [MM!]' 

480 a 
Morphology: colorless solid 
l.C/MS: cond. 2 liT 2.61 min l.C/MS (ESI ) m/zi 473 [M+ll]' 

480 b 
Morpho 1 ogy: color 1 us s so 1i d 
LC/MS: ctmiL 2 iiT 2.66 mill LC/MS (ESI') m/z; 473 [M+ll]' 

481 
Morpholotjy: colorless solid 
LC/MS: cond. 2 liT 1.96 tiiln LC/MS (ESI*) m/z: 480 UUlU' 

482 
Morphology: while solid 
l.C/MS: coild. 2 RT 2.65 min l.C/MS (EST) m/z; 469 [ii+Hl' 

483 a 
Morphology: colorless solid 
l.C/MS: cond. 2 IiT 2. 14 min l.C/MS (ESi*) m/z: 379 I.M+H'I" 

483 h 
Morphology: colorless solid 
LC/MS: cond. 2 RT 2.24 min l.C/MS (ESI') m/z; 485 [Mill]' 

484 
Morphology: colorless solid 
l.C/MS- no.iitl. 2 IiT 2.75 min LC/MS (ESI ) m/z: 435 IM<II |' 
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| Table 42 J 

It* 1) rl V rl 

'185 
•'Aliorutw 1 ygy* color 1 «ss nwoTplious 
LC/MS: ootid. 2 ]{T 2.39 min 
I.C/HS (MSI4) m/x: H1 a IM-Hir MVSIS (KST) m/v.\ fill |.M 111 

lii Morphology: co'lorl«ss sol i d 
l.C/MS: cond. 2 liT 2.68 in in l.C/MS <GS!') m/z; 823 fill It j' 

'187 Morphology; yulloiv amorphous 
l.C/MS: cond. 2 RT 2.33 ruin l.C/MS (liS.l') m/z; 53(5 LftH'Hl'* 

489 
Ho.rplio | og y: co 1 orl BSS o j 1 
l.C/MS: cond, 2 K'l 2. (j? min l.C/MS (liSi1) m/z; 576 [Jl+ltj' 

489 Moff ho 1,.og-y • co 1or 1®so 1 i d 
l.C/MS: cond, 2 RT 2. 48 min l.C/MS (RSI*) m/z: 503 

490 Morphology! colorless solid 
l.C/MS: cond, 2 liT 2, 55 min LC/MS (!*$[') m/z; 493 CMUQ' 

491 Morphology: palo yellow n mor fill o u s 
l.C/MS; cond, 2 IiT 1.50 min LC/MS far) m/a; 'IBS [SHHJ' 

492 Morphology: colorless amorphous 
LC/MS: cond. 2 UT 2. 13 min l.C/MS (liSI1) in/x', 4 S3 fM-HIl" 

49 J Mot;pltp 1 ogy: pal.o yellow amorphous 
LC/MS: cond. 2 HT 2.26 min LC/MS (EST) m/z; 470 [M+|l j' 

494 Morphology: pale brown solid 
l.C/MS: cond. 2 RT 2,60 min LC/MS (liSI") m/z; 452 LM+H;]' 

495 Morphology: pals yellow amorphous 
LC/MS: cond. 2 RT 2.67 min: LC/MS (ES.T) mhi 454 [MMl]h 

49(5 Morphology: color loss solid 
LC/MS: cond. 2 RT 2.32 min LC/MS CtvSl') in/?,: 425 (M+ll]' 

497 Morphology-: colorless solid 
l.C/MS: cond. 2 RT 2.53 mi n LC/MS (F.SD m/z; 472 tMHIJ' 

[1125] Pharmacological analysis 

5 The pharmacological analysis on the compound of the present invention will be 

described next. 

1, Calcium influx inhibition assay 

Human T-typc calcium channel (Cav 3.2) expressing HEK293 cells were obtained 

from Prof. Edward Perez-Reyes, University of Virginia, USA. The calcium-sensitive 

10 fluorescent dye used was FLIPR Calcium 4 Assay Kit (Molecular Devices)- To a black 

96-well plate with a clear bottom coated with type 1 collagen, the human T-typc 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 fluorcsccnl dye was 
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added, and the plale 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 

further incubated at 37°C in an atmosphere of 5% carbon dioxide for 30 minutes. While 

fluorescence was continuously analyzed from the bottom with a FlexStation 3 (Molecular 

5 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 IC50 value. 

10 The IC50 values of all the compounds of Synthesis Examples showed 10 |xM or less. 

Table 43 shows the resulting T-type calcium channel inhibition concentrations of the 

compounds of Synthesis Examples. 

Table 43 

15 Synthesis IC50 value (jiM) 

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 

20 

25 



31 0.23 

34 0.52 

38 0.075 

39 0.21 

43 0.44 

49 0,86 

58 0.17 

59 0.80 

60 0.42 

65 0.61 

66 0.088 

70 0.019 

71 0.024 

82 0.12 

85 0.057 

90 0.019 

92 0.047 

96 0.11 

107 0.076 

114 0.13 

127 0.030 

129 0.06 

130 0.077 

131 0.20 

134 0.32 

140 0.055 

144 0.096 

153 0.051 

162 0.60 



178 0.060 

182 0.10 

183 0.041 

184 0.043 

188 0.042 

189 0.012 

190 0.0033 

194 0.0099 

195 0.0036 

196 0.020 

201 0.0057 

202 0.047 

207 0.0075 

208 0.0062 

211 0.0020 

213 0.0034 

219 0.0055 

224 0.057 

230 0.022 

256 0.042 

259 0.60 

260 0.14 

264 0.028 

265 0.57 

269 0.075 

272 0.35 

275 0.030 

278 0.045 

283 0.51 



285 

295 

300 

304 

5 307 

309 

310 

311 

312 

10 314 

315 

316 

317 

318 

15 321 

326 

327 

329 

333 

20 340 

342 

344 

348 

349 

25 350 

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 



365 0.013 

370 0.63 

111 0.41 

379 0.054 

380 0.31 

382 0.86 

383 0.089 

392 0.0013 

395 0.0017 

400 0.0044 

403 0.0020 

413 0.0069 

415 0.0.16 

423 0.040 

428 0.0055 

430 0.16 

436 0.33 

439 0.0069 

448 0.016 

450 0.046 

453 0.024 

454 0.0019 

457 0.013 

458b 0.053 

460 0.061 

461 0.40 

462 0.61 

465 0.28 

466b 0.57 
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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 

15 Granules containing the following components arc produced. 

Component Compound of Formula (I) 10 mg 

Lactose 700 mg 

Cornstarch 274 mg 

HPC-L 16 mg 

20 - - -

Total 1,000 mg 

The compound of Formula (I) 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 

25 hydroxypropylcellulose (HPC-L) is added, then the whole is kneaded and granulated 

(extruding granulation, a pore size of 0.5 to 1 mm), and the granules are dried. The 

resulting dried granules are sieved through a vibrating screen (12/60 mesh) to give 

granules. 

[1127J Formulation Example 2 
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Powders that are to be filled into capsules and contain the following components are 

produced. 

Component Compound of Formula (I) 10mg 

Lactose 79 mg 

5 Cornstarch lOmg 

Magnesium stearate 1 mg 

Total 100 mg 

The compound of Formula (I) and lactose are sieved through a 60-mesh sieve. 

10 Cornstarch is sieved through a 120-mesh sieve. The sieved materials 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] Formulation Example 3 

Granules that are to be filled into capsules and contain the following components are 

15 produced. 

Component Compound of Formula (1) 15 mg 

Lactose 90 mg 

Cornstarch 42 mg 

HPC-L 3 mg 

20 -

Total 150 mg 

The compound of Formula (I) 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 

25 hydroxypropylcellulose (HPC-L) is added, then the whole is kneaded and granulated, and 

the granules are dried. The resulting dried granules are sieved through a vibrating 

screen (12/60 mesh), and 150 mg of the sieved granules are filled into a No. 4 hard 

gelatin capsule. 

[1129] Formulation Example 4 
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Tablets containing the following components are produced 

Component Compound of Formula (I) 10 mg 

I .actose 90 mg 

Microcrystalline cellulose 30 mg 

5 Magnesium stearate 5 mg 

CMC-Na 15 mg 

Total 150 mg 

The compound of Formula (I), lactose, microcrystalline cellulose, and CMC-Na 

10 (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: 

15 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 f 

mL/min. 

20 INDUSTRIAL APPLICABILITY 

[1131] The compound of the present invention has an excellent T-typc calcium 

channel inhibitory activity and is specifically useful for prevention or treatment of pains, 

such as chronic pains and acute pains including neuropathic pain, inflammatory pain, 

25 cancer pain, and visceral pain, which are caused by diabetic neuropathy, postherpetic 

neuralgia, trigeminal neuralgia, phantom limb pain, postoperative pain, stump pain, 

traumatic neurological disorder, carpal tunnel syndrome, plexus neuropathy 

glossopharyngeal neuralgia, laryngeal neuralgia, migraine, fibromyalgia syndrome, 

rheumatoid arthritis, multiple sclerosis, HIV, herpes simplex, syphilis, carcinomatous 



436 

neuropathy, polyneuropathy, causalgia. low hack 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 (I): 

A^, 1 Bsr2AkfA 1.1 L2 N R 
(I) 

j wherein 

5 R1 is 

a hydrogen atom, 

a Ci^ a iky I group, 

a Cus alkoxy group, 

{the CM alky! group, is unsubstituted or substituted by one or more halogen atoms, one ore 

10 more aeeioxy groups one or more hydroxy groups, one or more dimethyl amino groups, or one or 

more morpholino groups), or 

a dimethyl amino group); 

each ofL" and L2 is independently 

a single bond, 

15 NR\ 

O, 

S, 

SO, 

SOj, or 
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a Cur, alkylene group 

(the C]-6 alkylene group is iinsubstituted or substituted with one or more substituents identically 

or differently selected from the substituent group V6, and a single methylene group of the C|.6 

alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR.-1); 

5 B is 

a Cj-u cycloalkylene group, 

a C3-11 cycloalkenylene group, 

a 3 to l l-membered heterocyclylene group, 

a Cc-14 arylene group, 

10 a 5 to lO-membered heteroarylene group 

(the C3-11 cycloalkylene group, the C3.11 cycloalkenylene group, the 3 to 1 l-membered 

heterocyclylene group, the CV14 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 V6, and 

15 a single methylene group of the C3-11 cycloalkylene group or the C3.11 cycloalkenylene group is 

optionally replaced by a IJ-C3-7 cycloalkylene group), 

a Ci-6 alkylene group, 

a C2-6 alkenylene group, or 

a C2-6 alkynylene group 

20 (the C1-6 alkylene group, the C2-6 alkenylene group, and the C2-6 alkynylene group are 

unsubstituted or substituted with one or more substituents identically or differently selected from 

the substituent group V8, and 

a single methylene group of the Ci-<, alkylene group, the C2-6 alkenylene group, or the C2-6 

alkynylene group is optionally replaced by a 1,1-Ci 7 cycloalkylene group); 

25 when L1 is a single bond. O, or a C|.& alkylene group and \r is a single bond or a C1-6 alkylene 

group, B is not a Ci-r, alkylene group, a C2-0 alkenylene group, a C\-6 alkynylene group, or a CA-M 

arylene group; when L1 is a single bond, 0, or a C1-6 alkylene group and L2 is NR2, O, S, SO, or 

SO2, B is not a C|.f, alkylene group, a C2-6 alkenylene group, or a C2-6 alkynylene group; 
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A is 

a C1-6 alky) group, 

a C2-6 alkenyl group 

(the C1 -6 alkyl group and the C2.0 alkenyl group are unsubstituted or substituted with one or more 

5 substituents identically or differently selected from the substituent group Vs), a C3.11 cycioalkyl 

group, 

a C3-11 cycloalkenyl group, 

a 3 to 1 l-membered heterocyclyl group, 

a C6-14 aryl group, or 

10 a 5 to 10-membered heteroaryl group 

(the C3-11 cycioalkyl group, the C3-11 cycloalkenyl group, the 3 to 1 l-membered heterocyclyl 

group, the C6-M 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 V6); 

15 L3 is 

a Ci-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 V8, and a single methylene group of the CMS 

alkylene group is optionally replaced by C-0 or C=S); 

20 D is 

a C3-11 cycioalkyl group, 

a C3-11 cycloalkenyl group, 

a 3 to 11-mcmbered hcterocycly! group, 

a C6-M aryl group, or 

25 a 5 to 10-membered heteroaryl group 

(the C3-11 cycioalkyl group, the C3.fi cycloalkenyl group, the 3 to 1 l-membered heterocyclyl 

group, the CG-II 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 V6); 



440 

each of R2 and R' is independently 

a hydrogen atoin, 

a C1-6 alkyl group, 

a C2.6 alkenyl group 

5 (the Ci-(> alkyl group and the C2.& alkenyl group are unsubstituted or substituted with one or more 

substituents identically or differently selected from the substituent group V8), 

a C3-11 cycioalkyl group, 

a 3 to 1 l-membered heterocyclyl group, 

a C6-M aryl group, or 

10 a 5 to 10-membered heteroaryl group 

(the C3-11 cycioalkyl group, the 3 to 1 l-membered heterocyclyl group, the CG-M 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 V5); 

the substituent group V6 is a substituent group consisting of substituents constituting the 

15 substituent group V8, C1-6 alkyl groups, C2.6 alkenyl groups, and C2.6 alkynyl groups (the Ci-6 

alkyl groups, the CM, alkenyl groups, and the C2-6 alkynyl groups are unsubstituted or substituted 

with one or more substituents identically or differently selected from the substituent group V1); 

the substituent group V8 is a substituent group consisting of substituents constituting the 

substituent group V'\ Ci-6 alkoxy groups, Ci-6 alkylthio groups, Ci-6 alkylcarbonyl groups, Ci-6 

20 alkylsulfonyl groups, CM, alkoxycarbonyl groups, mono-C|.<s alkylamino groups, di-C 1-6 

alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, di-Ci_e alkylaminocarbonyl groups, 

mono-Ci-6 alkylaminosulfonyl groups, di-Ci-6 alkylaminosulfonyl groups, Ci-6 

alkylcarbonylamino groups, C1-6 alkylcarbonyloxy groups, Ci-6 alkylsulfonylamino groups, C1-6 

alkylsulfonyloxy groups (the Ci-6 alkoxy groups, the Ci-o alkylthio groups, the C1-6 alkylcarbonyl 

25 groups, the Ci-6 alkylsulfonyl groups, the Ci-6 alkoxycarbonyl groups, the mono-Ci-s alkylamino 

groups, the di-C 1-6 alkylamino groups, the mono-Ci-6 alkylaminocarbonyl groups, the di-C'i-r, 

alkylaminocarbonyl groups, the mono-Ci-6 alkylaminosulfonyl groups, the di-CI-A 
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alkylaminosulfonyl groups, the Ci_6 alkylcarbonylamino groups, the C|_6 alkylcarbonyloxy groups, 

the Ct-6 alkylsulfonylamino groups, and the C|.6 alkylsulfonyloxy groups are unsubstituted or 

substituted with one or more substituents identically or differently selected from the substituent 

group V1), C3.6 cycloalkoxy groups, mono-Cj.6 cycloalkylamino groups, dL-C3-6 cycloalkylamino 

5 groups, C3-6 cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl groups, C3-6 

cycloalkylsulfonylamino groups, CI-G cycloalkylsulfonyloxy groups, C3-6 cyeloalkylthio groups, 

C3.11 cycioalkyl groups, 3 to 1 l-membered heterocyclyl groups, Cb-M aryl groups, and 5 to 

10-membered heteroaryl groups (the C3.6 cycloalkoxy groups, the mono-C3-6 cycloalkylamino 

groups, the di-Ci-c cycloalkylamino groups, the C3-6 cycloalkylcarbonyl groups, the C3-6 

10 cycloalkylsulfonyl groups, the C3-6 cycloalkylsulfonylamino groups, the C3-6 

cycloalkylsulfonyloxy groups, the C3-6 cycloalkylthio groups, the C3-11 cycioalkyl groups, the 3 to 

I l-membered heterocyclyl groups, the CA-M 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 V2); 

15 the substituent group Vn 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 

sulfainoyl group, a phosphono group, a sulfo group, a tetrazolyl group, a formate group, and a 

formyl group; 

the substituent group V1 is a substituent group consisting of substituents constituting the 

20 substituent group Va, C|.<s alkoxy groups, CM haloalkoxy groups, mono-Ci-o alkylamino groups, 

di-C 1-6 alkylamino groups, mono-Ci-e alkylaminocarbonyl groups, di-Ci-6 alkylaminocarbonyl 

groups, C1.6 alkylcarbonylamino groups, Ci-6 alkylthio groups, CI-G alkylsulfonyl groups, C3.6 

cycloalkoxy groups, mono-Cw, cycloalkylamino groups, di-Cj-6 cycloalkylamino groups, C3-6 

cycloalkylcarbonyl groups, Cy.t, cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, 3 to 

25 I l-membered hcterocyclyl groups, C&-u aryl groups, and 5 to 10-membered heteroaryl groups 

(the C3.fi cycloalkoxy groups, the mono-C.j-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino 

groups, the C3-6 cycloalkylcarbonyl groups, the C3-A cycloalkylsulfonyl groups, the C3.6 
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cycloalkylthio groups, the 3 to 1 l-membered heterocyclyl groups, the CG-M 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 

5 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.G alkyl groups, one or more C1-3 haloalkyi groups, one or more CI-G alkoxy 

groups, one or more CM haloalkoxy groups, one or more mono-Ci-6 alkylamino groups, one or 

more di-Ci-r, alkylamino groups, one or more mono-Ci-6 alkylaminocarbonyl groups, one or more 

10 di-C 1-6 alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more Ci-6 

alkylthio groups, or one or more C1.6 alkylsulfonyl groups); and 

the substituent group V2 is a substituent group consisting of substituents constitut ing the 

substituent group V1, CM alkyl groups, and C1.3 haloalkyi groups], 

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

15 

2. The compound according to claim 1, wherein 

L1 is a C 1.3 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 

R1 is a hydrogen atom or a C1-6 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 

5 R1 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 

R1 is a Ci-6 alkyl group (the Ci_6 alkyl group is unsubstituted or substituted with one or 

5 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 

L1 is a single bond, NR2i1, O, S, SO, SO2, or a C|.« alkylene group (a single methylene 

10 group of the Ci-6 alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3*); 

L2 is a single bond and B is a 3 to 1 l-membered heterocyclylene group or a 5 to 

10-membered heteroarylene group (the 3 to I l-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 V5), or 

15 L2 is NR2b, O, S, SO, SO2, or a Ci-6 alkylene group (a single methylene group of the C|.« 

alkylene group is optionally replaced by O, S, SO2, C=0, C=S, or NR3b) and B is a C3.11 

cycloalkylene group, a C3.11 cycloalkenylene group, a 3 to 1 l-membered heterocyclylene group, 

or a 5 to 10-membered heteroarylene group (the C3-11 cycloalkylene group, the C3-11 

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 V5, and a single methylene group of the Ci~n cycloalkylene group and the C3-11 

cycloalkenylene group is optionally replaced by a IJ-C3.7 cycloalkylene group); 

5 the substituent group V5 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Gi-fi alkyl groups, CM alkoxy groups, Grs> alkylthio groups, 

Ci-6 alkoxycarbonyl groups (the Cu alkyl groups, the Ci-6 alkoxy groups, the C1-6 alkylthio 

groups, and the Ci-6 alkoxycarbonyl groups are unsubstituted or substituted with one or more 

substituents identically or differently selected from the substituent group V1), C.V6 cycloalkoxy 

10 groups, mono-C>6 cycloalkylamino groups, di-Cj-6 cycloalkylamino groups, C3-6 

cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl groups, CJ-G cycloalkylthio groups, C3-6 

cycioalkyl groups, 4 to 7-membered heterocyclyl groups, a phenyl group, and 5 to 6-membered 

heteroaryl groups (the C3-6 cycloalkoxy groups, the mono-Cs-G cycloalkylamino groups, the di-C3-6 

cycloalkylamino groups, the C3.6 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, 

15 the €3-6 cycloalkylthio groups, the C3-6 cycioalkyl 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 V2); 

the substituent group V1 is a substituent group consisting of substituents constituting the 

20 substituent group Vn, Ci-6 alkoxy groups, C1.3 haloalkoxy groups, pono-Cnw alkylamino groups, 

di-C 1 -6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, di-C 1-6 alkylaminocarbonyl 

groups, Ci-6 alkylcarbonylamino groups, Ci.& alkylthio groups, Gi^ alkylsulfonyl groups, C3-6 

cycloalkoxy groups, mono Ci-6 cycloalkylamino groups, di-C3-6 cycloalkylamino groups, C3.6 

cycloalkylcarbonyl groups, CM, cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, 3 to 

25 1 l-membered heterocyclyl groups, CG-H aryl groups, and 5 to 10-membered heteroaryl groups 

(the C3-6 cycloalkoxy groups, the mono-Cj-6 cycloalkylamino groups, the di-C.i-6 cycloalkylamino 
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groups, the Cw, cycloalkylcarbonyl groups, the C3.6 cycloalkylsulfonyl groups, the Ci-6 

cycloalkylthio groups, the 3 to 1 l-membered heterocyclyl groups, the CG-M 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 pliosphinoyl 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 C1-3 haloalkyi groups, one or more Ci-e alkoxy 

groups, one or more C1-3 haloalkoxy groups, one or more mono-Ci-6 alkylamino groups, one or 

more di-Ci-6 alkylamino groups, one or more mono-Cu, alkylaminocarbonyl groups, one or more 

di-C|.6 alkylaminocarbonyl groups, one or more CMS alkylcarbonylamino groups, one or more CM 

alkylthio groups, or one or more CM alkylsulfonyl groups); 

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

substituent group V1, CM alkyl groups, and C1 -3 haloalkyi groups; 

the substituent group V'1 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 R2a, R21', R1a, and R3I> is independently a hydrogen atom, a C1-3 alkyl group, or a 

C1-3 haloalkyi group, 

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

thereof. 

7. The compound according to claim 6, wherein 

L1 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 V3, and a 
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single methylene group of the 4 to 7-membercd hcterocyclylene group Is optionally replaced by a 

l,l-C.i-7 cycloalkylene group), or 

L2 is NR2c, O, or a Cu, alkylene group (a single methylene group of the C|.o alkylene 

group is optionally replaced by O or NR3c), and B is a Cw, cycloalkylene group, a C3-6 

5 cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the C3-6 cycloalkylene 

group, the C3-6 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 C3-6 cycloalkylene 

group, the CM, cycloalkenylene group, and the 4 to 7-membered heterocyclylene group is 

10 optionally replaced by a 1,1-C3-7 cycloalkylene group); 

the substituent group V3 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, CM, alkyl groups, Ci-6 haloalkyi groups, C3-6 cycioalkyl 

groups, Ci-6 alkoxy groups, and Ci-6 haloalkoxy groups; and 

each of R2c and R3c is independently a hydrogen atom, a C13 alkyl group, or a C1-3 

15 haloalkyi 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 

20 L1 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 substituted wiih one or more substituents selected from an 

amino group, mono-Ci-6 alkylamino groups, di-Ci,& alkylamino groups, and CI-G 

alkylsulfonylamino groups and is optionally substituted with one or more substituents identically 

25 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 IJ-C3-7 cycloalkylene group), or 

L2 is NR2c, O, or a Ci-6 alkylene group (a single methylene group of the CI-G 
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alkylene group is optionally replaced by O or NR3c), and B is a CM cycloalkylene group, a C3.6 

cycloalkenylene group, or a 4 to 7-membered heterocyclylene group (the C3-6 cycloalkylene 

group, the C» 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-Cu, 

5 alkylamino groups, one or more di-C 1-6 alkylamino groups, and one or more Ci-6 

alkylsulfonylamino groups and are optionally substituted with one of more substituents 

identically or differently sclccted from the substituent group V3, and a single methylene group of 

the C3-6 cycloalkylene group, the C3.6 cycloalkenylene group, and the 4 to 7-membered 

heterocyclylene group is optionally replaced by a IJ-C3-7 cycloalkylene group); 

10 the substituent group V3 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Ci-6 alkyl groups, Ci_6 haloalkyi groups, C3.6 cycioalkyl 

groups, Ci_6 alkoxy groups, and Ci-6 haloalkoxy groups; and 

each of R2C and R3L' is independently a hydrogen atom, a Ci.3 alkyl group, or a C1-3 

haloalkyi group, 

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

thereof 

9. The compound according to any one of claims 1 to 8, wherein 

D is a 3 to 11-membered heterocyclyl group, a C6-M aryl group, or a 5 to 10-mcmbercd 

20 heteroaryl group (the 3 to 1 l-membered heterocyclyl group, the CG-M 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 V5); 

the substituent group Vs is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Cue alkyl groups, Cw alkoxy groups, Ci-& alkylthio groups, 

25 C1 -6 alkoxycarbonyl groups (the Ci-s alkyl groups, the Cm alkoxy groups, the CM 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"), C3-6 cycloalkoxy 

groups, mono-Ci-r, cycloalkylamino groups, 



di-Ci-6 cycloalkylamino groups, CM cycloalkylcarbonyl groups, CM cycloalkylsulfonyl groups, 

CM cycloalkylthio groups, CM cycioalkyl groups, 4 to 7-membered heterocyclyl groups, a phenyl 

group, and 5 to 6-membered heteroaryl groups (the CM, cycloalkoxy groups, the mono-CM 

cycloalkylamino groups, the di-C_i-& cycloalkylamino groups, the CM cycloalkylcarbonyl groups, 

the C3.fi cycloalkylsulfonyl groups, the CM cycloalkylthio groups, the CM cycioalkyl 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 V2); 

the substituent group V' is a substituent group consisting of substituents constituting the 

substituent group Va, CM alkoxy groups, C1-3 haloalkoxy groups, mono-Ci.6 alkylamino groups, 

di-Ci-6 alkylamino groups, mono-Cu, alkylaminocarbonyl groups, di-Ci-6 alkylaminocarbonyl 

groups, Ci-6 alkylcarbonylamino groups, C1-6 alkylthio groups, C1-6 alkylsulfonyl groups, CM 

cycloalkoxy groups, mono-CM cycloalkylamino groups, di-CM cycloalkylamino groups, C3-6 

cycloalkylcarbonyl groups, CM cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, 3 to 

11-membered heterocyclyl groups, C6-M aryl groups, and 5 to 10-membered heteroaryl groups 

(the C3.6 cycloalkoxy groups, the mono-CM cycloalkylamino groups, the di-Gw cycloalkylamino 

groups, the C3-6 cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3-6 

cycloalkylthio groups, the 3 to 1 l-membered heterocyclyl groups, the C<s-w 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 pliosphinoyl 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-6 alkyl groups, one or more C1-3 haloalkyi groups, one or more Cu, alkoxy 

groups, one or more C1-3 haloalkoxy groups, one or more mono-Ci-6 alkylamino groups, one or 

more di-Ci.& alkylamino groups, one or more mono-C|.6 alkylaminocarbonyl groups, one or more 

di-C i-c, 
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alkylaminocarbonyl groups, one or more Cu, alkylcarbonylamino groups, one or more Qj-$ 

alkylthio groups, or one or more Ci_6 alkylsulfonyl groups); 

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

substituent group V1, Cu, alkyl groups, and C1-3 haloalkyi groups; and 

5 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 

10 thereof 

10. The compound according to claim 9, 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 

15 6-membered heteroaryl group are unsubstituted or substituted with one or more substituents 

identically or differently selected from a substituent group V'1); 

the substituent group V4 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Ci-6 alkyl groups, C|.6 haloalkyi groups, Ci-o alkoxy groups, 

Ci-6 haloalkoxy groups, C3-6 cycioalkyl groups, C3-6 cycloalkoxy groups, mono-C3.fi 

20 cycloalkylamino groups, di-C3-6 cycloalkylamino groups, and C3-6 cycloalkylthio groups (the Ci_6 

alky! groups, the Ci-6 alkoxy groups, the C3-6 cycioalkyl groups, the C3-6 cycloalkoxy groups, the 

mono-Cr-6 cycloalkylamino groups, the di-C3-6 cycloalkylamino groups, and the C3-6 

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 

25 11-inembered heterocyclyl groups, one or more G,-u aryl groups, or one or more 5 to 

10-membered heteroaryl groups (the 3 to 1 l-membered heterocyclyl groups, the C&-11 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 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 halogen atoms, 

one or more hydroxy groups, one or more amino groups, one or more Cm alkyl groups, one or 

more CM haloalkyi groups, one or more Cu, alkoxy groups, one or more CM haloalkoxy groups, 

5 one or more mono-Cm alkylamino groups, one or more di-Cu alkylamino groups, one or more 

mono-Ci-G alkylaminocarbonyl groups, one or more di-Cu, alkylaminocarbonyl groups, one or 

more Cm alkylcarbonylamino groups, one or more CM alkylthio groups, or one or more Cm 

alkylsulfonyl groups)), 

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

10 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 

15 or more nitro groups, one or more Cm alkyl groups, one or more Ci-6 haloalkyi groups, one or 

more Cm alkoxy groups, or one or more CM haloalkoxy groups), 

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

thereof. 

20 12. The compound according to any one of claims I to 8, 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 CM alkylsulfonylamino groups or 

one or more C|-6 alkylsulfonyloxy groups (the Cu, alkylsulfonylamino groups and the Cm 

alkylsulfonyloxy groups are unsubstituted or substituted with one or more halogen atoms, one or 

25 more nitro groups, one or more CM alkoxy groups, or one or more CM 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 Cu haloalkyi groups, one or more Cu alkoxy groups, or one or 

more Cu> 
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haloalkoxy groups), 

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

thereof. 

5 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 Ci-6 alkylsulfonyloxy groups (the CI.G alkylsulfonyloxy groups are 

unsubstituted or substituted with one or more halogen atoms, one or more nitro groups, one or 

more C|.6 alkoxy groups, or one or more Ci-o haloalkoxy groups)), 

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

thereof. 

14. The compound according to any one of claims 1 to 13, wherein 

A is a 3 to 1 l-membered heterocyclyl group, a C<,-M aryl group, or a 5 to 10-membered 

15 heteroaryl group (the 3 to 11 -membered heterocyclyl group, the C(,-u 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 V5); and 

the substituent group V5 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Ci-<, alkyl groups, CI-G alkoxy groups, Ci-6 alkylthio groups, 

20 Ci-6 alkoxycarbonyl groups (the C|.& alkyl groups, the Ci-6 alkoxy groups, the Ci-6 alkylthio 

groups, and the Ci-6 alkoxycarbonyl groups are unsubstituted or substituted with one or more 

substituents identically or differently selected from the substituent group V1), C3.6 cycloalkoxy 

groups, mono-C.i-6 cycloalkylamino groups, di-C«, cycloalkylamino groups, Cw, 

cycloalkylcarbonyl groups, Ci.6 cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, C.VG 

25 cycioalkyl groups, 4 to 7-membered heterocyclyl groups, a phenyl group, and 5 to 6-membered 

heteroaryl groups (the Qw, cycloalkoxy groups, the mono-Ci-6 cycloalkylamino groups, the di-Ci-6 

cycloalkylamino groups, the Cv> cycloalkylcarbonyl groups, the CM cycloalkylsulfonyl groups, 

the Ci-6 
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cycloalkylthio groups, the C3.6 cycioalkyl 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 V2); 

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

5 substituent group Va, Ct-c. alkoxy groups, C1-3 haloalkoxy groups, mono-Ci-t, alkylamino groups, 

dI-Ci-6 alkylamino groups, mono-Ci-6 alkylaminocarbonyl groups, di-Ci-6 alkylaminocarbonyl 

groups, Ci.6 alkylcarbonylamino groups, CI-G alkylthio groups, Cu, alkylsulfonyl groups, CM 

cycloalkoxy groups, mono-C3-6 cycloalkylamino groups, d 1--C3-6 cycloalkylamino groups, C3-0 

cycloalkylcarbonyl groups, C3-6 cycloalkylsulfonyl groups, C3-6 cycloalkylthio groups, 3 to 

10 1 l-membered heterocyclyl groups, CMS aryl groups, and 5 to 10-membered heteroaryl groups 

(the C3-6 cycloalkoxy groups, the mono-Cvc cycloalkylamino groups, the di-Cw, cycloalkylamino 

groups, the CM cycloalkylcarbonyl groups, the C3-6 cycloalkylsulfonyl groups, the C3.6 

cycloalkylthio groups, the 3 to 1 l-membered heterocyclyl groups, the CA-M aryl groups, and the 5 

to 10-membered heteroaryl groups are unsubstituted or substituted with one or more hydroxy 

15 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-6 alkyl groups, one or more C1-3 haloalkyi groups, one or more Ci-e> alkoxy 

20 groups, one or more C1-3 haloalkoxy groups, one or more mono-Ci-6 alkylamino groups, one or 

more di-Ci-6 alkylamino groups, one or more mono-C|.6 alkylaminocarbonyl groups, one or more 

di-C 1 -6 alkylaminocarbonyl groups, one or more Ci-6 alkylcarbonylamino groups, one or more Ci-6 

alkylthio groups, or one or more C1 _o alkylsulfonyl groups); 

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

25 substituent group V1, Ci-6 alkyl groups, and C1-3 haloalkyi groups; and 

the substituent group V" is a substituent group consisting of a hydroxy group, 
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halogen atoms, a eyano 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. 

IS. 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 V1); and 

the substituent group V' is a substituent group consisting of a hydroxy group, halogen atoms, 

a cyano group, a nitro group, CM, alkyl groups, Ci a haloalkyi groups. CM, cycioalkyl groups, Ci-6 

alkoxy groups, and Cu, 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 

(II), m is 0 to 1, Rb is a substituent selected from the substituent group V\ and 

the substituent group V3 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Ci-6 alkyl groups, C|_6 haloalkyi groups, CJ.G cycioalkyl 

groups, Ci-6 alkoxy groups, and CK, haloalkoxy groups, 

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

thereof. 

17. The compound according to Claim 16, wherein D has any of the structures of 

Formulae (VI), n is 0 to 3, Rc is a substituent selected from the substituent group V3, and 

Rc may be the same as or different from each other when n is 2 or 3, and the substituent 

group V3 is a substituent group consisting of a hydroxy group, halogen atoms, a cyano group, a 

nitro group, CK, alkyl groups, Ci-6 haloalkyi groups, Ci-6 cycioalkyl groups, Ci-6 alkoxy groups, 

and Ci-6 haloalkoxy groups, 

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

thereof. 

(II) 

(II-l ) (II-2 ) (11-3) 

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

(VI) 

( VI-6) ( VI-7 ) ( VJ-8 ) ( VJ-9 ) 

20 18. The compound according to Claim 11, wherein D has any of the structures of Formulae 

(VI), n is 0 to 3, Rc is a substituent selected from the substituent group constituting of halogen 
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atoms, a nitro group, Ci_6 alkyl groups, CM haloalkyi groups, Cu, alkoxy groups, and Cu 

haloalkoxy groups, and Rcmay be the same as or pharmaceutically acceptable salt thereof, or the 

solvate thereof. 

^ fR1^ / -LL—fP-) ^ ^ k ir(R )n tK'» N-hf r -<!?% 

V X 
(VT-I-n (VI-I-2) (. VI-1-3) (V'M-I) 

^ J (V,"l) 

(VI-1-6) (VI-r-7) (VI-I-8) 

5 19, The compound according to Claim 17, wherein D has any of the structures of 

Formulate (VI), n is 0 to 3, Re is a substituent selected from the substituent group constituting of 

halogen atoms, a nitro group, Cu alkyl groups, CM haloalkyi groups, Cu alkoxy groups, and 

Ci-6 haloalkoxy groups, and Rc 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 

10 thereof, 

/^V-(RC)n V Js~- (f?cv 

X X 
( VI-I-3 ) ( Vl-I-4 ) 

S N (VI_I) 

J3~tR% v\3r<RC)tt x-on, 
( VM-5) ^ VI-i-6 ) ( VM-7 ) (VM-8 ) 

20. The compound according to Claim 19, wherein A has any of the structures of 

Formulae (V), 1 is 0 to 2, Rn is a substituent selected from the substituent group Vs, and Ras may 

be the same as or different from each other when n is 2, and 

15 the substituent group V3 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, CM alkyl groups, CM haloalkyi groups, OR, cycioalkyl groups, 

CM alkoxy groups, and Cu haloalkoxy groups, 
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the tautomer of the compound, the pharmaceutically acceptable salt thereof, or the solvate thereof 

21. The compound according to claim 19, wherein A has any of the structures of 

Formulae (V-1), 1 is 0 to 2, Ra is a substituent selected from the substituent group V3, and Ras may 

be the same as or different from each other when n is 2, and 

the substituent group V3 is a substituent group consisting of a hydroxy group, halogen 

atoms, a cyano group, a nitro group, Ci-& alkyl groups, Ci-o haloalkyi groups, C3-6 cycioalkyl 

groups, Ci-6 alkoxy groups, and Ci-6 haloalkoxy groups, the tautomer of the compound, the 

pharmaceutically acceptable salt thereof, or the solvate thereof. 

(V) 

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

(V-1) 

( V-I-l ) ( V-I-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 

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 

10 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 I to 22, as an active component. 


