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DESCRIPTION 

NOVEL DISUBSTITUTED 1,2,4-TRIAZINE COMPOUND 

TECHNICAL FIELD 

[0001] 

This invention relates to a novel disubstituted 1,2,4-triazine compound 

which has an aldosterone synthetase (hereinafter also referred to as Cypl 1B2) 

inhibitory effect and is useful for preventing and/or treating various diseases or 

conditions associated with aldosterone. 

BACKGROUND ART 

[0002] 
Aldosterone is a specific ligand for a mineral corticoid receptor (hereinafter 

also referred to as MR) and one of mediators for renin-angiotensin-aldosterone 

system (RAAS). Aldosterone is mainly produced in an adrenal gland and has 

been considered as a mineral corticoid hormone which regulates metabolism of 

sodium and water by affecting a distal tubule of a kidney. In a recent study, it 

has been shown that aldosterone is produced in various tissues such as a heart, 

blood vessels and a brain, and that the MR is widely distributed to tissues such 

as cardiovascular tissues. Therefore, aldosterone is recognized as a risk 

hormone which exerts various deleterious effects on cardiovascular tissues (e.g., 

heart fibrosis and necrosis; enhanced effect of catecholamine, and decrease of a 

baroreceptor reaction), in addition to, as an exacerbation factor for hypertension. 

[0003] 

A means of blocking an effect of aldosterone is an effective method for 

treating, for example, cardiovascular diseases associated with said aldosterone 

and a receptor thereof. An MR antagonist (e.g., eplerenone or spironolactone), 

which has an affinity for MR and blocks its receptor function, has already been 

used for treating hypertension. In large clinical tests (RALES and EPHESUS), it 

was confirmed that, by combined administration of the MR antagonist and a 

conventional therapeutic agent such as an ACE inhibitor, a hospitalization rate, 

and a mortality rate caused by cardiac diseases in patients with severe heart 

failure were significantly decreased, and that prognosis of patients with acute 

myocardial infarction was significantly improved (non-patent documents 1 and 2). 



On the other hand, the MR antagonist (e.g., spironolactone or eplerenone) has 

specific serious adverse effects (e.g., hyperkalemia). In addition, use of 

spironolactone is often associated with gynecomastia, menstrual disorders, 

erectile dysfunction, and the like. Accordingly, it is desired to develop a 

compound for treating a disease associated with aldosterone which has no such 

adverse effect and has higher safety. An aldosterone synthetase (Cypl 1B2) 

inhibitor has been proposed as an alternative approach from the point of view 

above (i.e., another approach for blocking or reducing an effect of aldosterone). 

[0004] 
Cyp 11B2 is a cytochrome P450 enzyme and is known as an enzyme which 

catalyzes a series of reactions leading from 11-deoxycorticosterone (i.e., an 

aldosterone precursor) to aldosterone. Cypl 1B2 is mainly expressed in an 

adrenal cortex spherical layer and a level of plasma aldosterone is regulated by 

enzymic activity of Cypl 1B2 present in an adrenal gland. In addition, it has 

been confirmed that aldosterone was expressed in some tissues other than 

adrenal glands such as a cardiovascular system, a kidney, adipose tissues and a 

brain, as well as, it has drawn attention that organ disorders were associated 

with aldosterone, which was locally produced in each organ. It has been 

reported that an inhibitor of Cypl 1B2 inhibited production of aldosterone 

through studies using the enzyme and cells in culture, and that the inhibitor had 

a suppressive effect against production of aldosterone and any therapeutic effect 

through studies using various experimental animal models. Further, it has 

been confirmed that a Cyp 11B2 inhibitor showed a plasma aldosterone level-

lowering effect and a urine aldosterone level-lowering effect as well as an 

antihypertensive effect in hypertensive patients and primary aldosteronism 

patients (non-patent documents 3 and 4). A highly feasible approach for 

establishing an effective therapy for various diseases associated with aldosterone 

is to find a means for inhibiting a biosynthesis route of aldosterone. 

[0005] 
Previously, although aryl pyridine compounds (patent document 1), 

benzimidazol substituted pyridine compounds (patent document 2), and the like 

are known as a compound having an aldosterone synthetase (Cypl 1B2) 

inhibitory activity, it has not been reported that a 1,2,4-triazine compound such 

as a compound of the present invention had an aldosterone synthetase inhibitory 

activity. In addition, 1,2,4-triazine compounds of the following formulae (a), (b) 



and (c): 

[Chemical formula 1] 

•N^] O 
k^N^ANXH3 (b) 

are listed in a commercial compound database (Registry) as Accession Nos: 

1070398-58-1, 1069628-74-5, 1060824-77-2. However, it is not clarified what 

kind of physiological activity these compounds have. 

PRIOR ART DOCUMENT(S) 

PATENT DOCUMENT(S) 

[0006] 

[Patent document 1) W02010/130796 

[Patent document 2] W02012/012478 

NON-PATENT DOCUMENT(S) 

[0007] 

[Non-patent document 1] New England Journal of Medicine, 2003; 341: p,709-

717 

[Non-patent document 2] New England Journal of Medicine. 2003; 348: p. 1309-

1321 

[Non-patent document 3] Current Topics in Medicinal Chemistry, 2013; 313: 

p.1385-1401 

[Non-patent document 4] Current Hypertension Reports, 2013: p. 1-5 

DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0008] • 

The present invention relates to a novel disubstituted 1,2,4-triazine 

compound or a pharmaceutically acceptable salt thereof which has an 



aldosterone synthetase (Cypl 1B2) inhibitory effect. The.compound of the 

present invention is useful for preventing and/or treating various diseases or 

conditions associated with aldosterone. 

MEANS FOR SOLVING PROBLEM 

[0009] 

Particularly, the present invention is as follows: 

The present invention relates to a compound of the following formula [I]: 

[Chemical formula 2} 

wherein ring A3 represents (1) a cycloalkyl group which may be substituted, (2) 

an aryl group which may be partially hydrogenated and may be substituted, or 

(3) a heteroaryl group which may be partially hydrogenated and may be 

substituted, or 

(b) a group of the following formula (A-2): 

[Chemical formula 4] 

wherein ring A2 represents a cycloalkyl group which may be substituted or an 

aryl group which may be substituted, AlkA1 represents a straight or branched 

chain alkylene group, or a straight or branched chain alkenylene group, and Q1 

represents a single bond, an oxygen atom or ~N(Ra1)-, wherein Ral represents a 

hydrogen atom or an alkyl group; 

[I] 

wherein 

RA is 

(a) a group of the following formula (A-1): 

[Chemical formula 3] 

RB is 



(a) a monocyclic cycloalkyl group, 

(b) an isoindolinyl group, 

(c) a group of the following formula (B-1): 

[Chemical formula- 5] 

(B-1) 
wherein ring Ar1 represents an aryl group which may be substituted, 

(d) a group of the following formula (B-2): 

[Chemical formula 6] 

N—RB1 (B-2) 

wherein RB1 represents an alkoxycarbonyl group or a heteroaryl group, k 

represents an integer of 1-2, 

(e) a group of the formula: -N(RB2)(RB3) 

wherein RB2 represents an alkylsulfonyl group which may be substituted and RB3 

represents an alkyl group which may be substituted; or 

RB2 represents a hydrogen atom or an alkyl group, and RB3 represents an 

alkyl group substituted with an alkylsulfonyl group, 

(1) an aliphatic heterocyclic group of the following formula (B-3): 

[Chemical formula 7] 

wherein ring B represents an aliphatic heterocyclic group which may further 

contain one heteroatom selected from the group consisting of a sulfur atom, an 

oxygen atom, and a nitrogen atom, in addition to the nitrogen atom shown in the 

formula (B-3); RB4 represents a cyano group, an alkyl group substituted with an 

alkylsulfonyl group, an alkyl group substituted with an alkanoylamino group, a 

heteroaryl-O- group, or an alkoxy group substituted with a carbamoyl group 

which may be substituted with 1-2 alkyl groups; and RB5 represents a hydrogen 

atom, 

RB4 
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(g) a group of the following formula (B-4): 

[Chemical formula 8] 

pB6 

N A O 
I >k A .RB7 (B"4) 

Xxb xc 
wherein Xa represents CR3a or N, 

(i) when Xa represents CR3a, 

5 Xb represents CHR3b, Xc represents O or NR4c, 

Xb represents O, Xc represents NR4c, or 

Xb represents NR4b, Xc represents O, NR4c, or CHR3c, 

(ii) when Xa represents N, 

Xb represents CHR3b or C(=0), Xc represents NR4c, or 

10 Xb represents NR4b, Xc represents CHR3c; 

R3a represents a hydrogen atom, a hydroxyl group, an alkyl grdup, or an 

amino group, 

each of R3b and R3c represents a group selected independently from the 

group consisting of a hydrogen atom, a hydroxyl group, and an alkyl group, 

15 each of R4b and R4c represents a group selected independently from the 

group consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group; 

RE6 represents a hydrogen atom or an alkyl group; 
RB? represents 

(i) an alkyl group which may be substituted, 

20 (ii) a cycloalkyl group which may be substituted, 

(iii) an aliphatic heterocyclic group which may be substituted, 

(iv) a heteroaryl group which may be partially hydrogenated and may be 

substituted, or 

(v) a hydrogen atom, or, 

25 when Xc represents NR4c, RB7 arid R4c are bound to each other at their 

terminus to form an aliphatic heterocyclic group, which may be substituted with 

an alkyl group which may be substituted, together with a nitrogen atom to which 

they are bound, 

(h) a spirocyclic group of the following formula (B-5): 
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[Chemical formula 91 

(B-5) 

wherein RBs represents a hydrogen atom or an alkyl group, or 

(i) a group of the following formula (B-6): 

[Chemical formula 10] 

(B-6) 

wherein m represents 1 or 2, 

or a pharmaceutically acceptable salt thereof 

provided that the following formulae (a), (b) arid (c): 

[Chemical formula 11] 

F,C 

N |fN*N 
O CH3 0 

A. (a) 1^.1 L^N^AMXH3 (b) H3CO ^ ^ ̂  N NCH3 cr ̂  
H 1 

CH 3 

o 
k^Jl^CH3 (c) 

IN 

CH3 

are excluded. 

[0010] 

In addition, the present invention relates to a method for preventing or 

treating various diseases or conditions associated with aldosterone, comprising 

administering a therapeutically effective amount of a compound of the above 

formula [I] or a pharmacologically acceptable salt thereof. Additionally, the 

present invention relates to a pharmaceutical composition comprising the above 

compound [I] or a pharmaceutically acceptable salt thereof as an active 

ingredient as well as to use of the compound [I] for manufacturing the 

composition. Furthermore, the present invention relates to the above compound 

[I] or a pharmaceutically acceptable salt thereof, and a pharmaceutical 



composition comprising said compound or a salt thereof as an active ingredient, 

for use in prevention or treatment of various diseases or conditions associated 

with aldosterone. Furthermore, the present invention relates to a method for 

preparing the above compound [I] or a pharmaceutically acceptable salt thereof. 

EFFECT OF INVENTION 

[0011] 

A compound [I] of the present invention or a pharmaceutically acceptable 

salt thereof has an excellent inhibitory activity against aldosterone synthetase 

(Cypl 1B2), and therefore, it is useful for preventing or treating various diseases 

and/or disease states evoked by an increased level of aldosterone and/or 

overproduction of aldosterone, such as hypertension, primary aldosteronism, or 

for improving prognosis of these diseases. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0012] 

The definitions of each group can be freely combined unless otherwise 

stated. 

In the present invention, alkyl refers to a straight or branched chain 

saturated hydrocarbon group containing 1-6 carbons (Ci.g). Particularly, an 

alkyl group containing 1-4 carbons (C1-4) is preferable. In particular, alkyl 

includes methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, i-amyl, n-pentyl, and 

n-hexyl, Particularly, methyl, ethyl, i-propyl, or t-butyl is preferable. 

[0013] 

Cycloalkyl refers to a monocyclic saturated hydrocarbon group containing 

3-8 carbons (Ca-g) and adamantyl. In addition, cycloalkyl also includes a group 

wherein the ring-constituting two carbon atoms are cross-linked by an alkylene 

group to form a bicyclo ring. Particularly, cycloalkyl includes cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclo[2.2.2]octyl, adamantyl, 

and the like. 

[0014] 
Cycloalkenyl refers to a cyclic group containing 3-7 carbons (C3-7) having at 

least one double bond. Particularly, cycloalkenyl includes cyclopropenyl, 

cyclobutenyl, cyclopentenyl, and cyclohexenyl. 

[0015] 



Alkoxy refers to a monovalent group wherein the above alkyl is bound to 

oxygen. Alkoxy includes a straight or branched chain alkyl-O- containing 1-6 

carbons (Ci-s). Alkyl-O- containing 1-4 carbons (C1.4) is preferable. Particularly, 

alkoxy includes methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, t-butoxy, and 

the like. 

[0016] 

Alkylene refers to a straight or branched chain divalent group containing 1-

6 carbons (Ci-6). Alkylene containing 1-4 carbons (C1-4) is preferable. 

Particularly, alkylene includes methylene, ethylene, trimethylene, and 
tetr amethylene. 

[0017] 

Alkenylene refers to a straight or branched chain divalent group containing 

2-6 carbons (C2-e) having at least one double bond. Alkenylene containing 2-4 

carbons (C2-4) is preferable. Particularly, alkenylene includes vinylene, and 
propenylene. 

[0018] 

Alkylenedioxy refers to a divalent group wherein both terminus of alkylene 

are bound to oxygen. Particularly, alkylenedioxy includes -O-alkyiene-O-

containing 1-6 carbons (Cue). "-O-Alkylene-O-" containing 1-4 carbons (C1-4) is 

preferable. For example, a group wherein a phenyl group is substituted with 

aklylenedioxy includes the following structures. 

[Chemical formula 12] 

In addition, a structure wherein two substituents on the same carbon atom 

in a cycloalkyl group are bound to each other at the terminus thereof to form an 

alkylene group (wherein the alkylene group may contain 1-2 heteroatoms in the 

alkylene chain, which are selected independently from a nitrogen atom, an 

oxygen atom, or a sulfur atom) refers to, for example, the following structures. 

[0019] 
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[Chemical formula 13] 

HN"^j 
NH 

Furthermore, a structure wherein two substituents on the same carbon 

atom in a cycloalkyl group are bound to each other at the terminus thereof to 

form an alkylene group substituted with 1-3 groups selected independently from 

the group consisting of an alkyl group, and an oxo group (wherein the alkylene 

group may contain 1-3 heteroatoms in the alkylene chain., which are selected 

independently from a nitrogen atom, an oxygen atom, or a sulfur atom) refers to, 

for example, the following structures, 

[Chemical formula 14] 

Halogen or halo refers to fluorine, chlorine, bromine or iodine. Fluorine 

and chlorine are preferable. 

[0021] 

Haloalkyl means the above alkyl substituted with 1-3 halogen atoms, and is 

preferably trifluoromethyl. 

[0022] 

Alkoxy alkyl means the above alkyl substituted with 1-2 alkoxy groups, and 

is preferably methoxymethyl, methoxyethyl, methoxypropyl, and the like. 

[0023] 

Alkanoyl refers to a monovalent group wherein a carbonyl group is bound to 

the above alkyl. Alkanoyl includes a straight or branched chain alkyl-CO-

containing 1-6 carbons (Cj-e)- Alkyl-CO- containing 1-4 carbons (C1-4) is 

preferable. Particularly, alkanoyl includes acetyl, propionyl, pivaloyl, butanoyl, 

pentanoyl, hexanoyl, and heptanoyl. 

[0024] 

o 
[0020] 
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Aryl refers to a 6- to 10-membered aromatic hydrocarbon group, and a 

monocyclic or bicyclic aryl is preferable. Particularly, aryl includes phenyl, and 

naphthyl, and especially, phenyl is preferable. 

[0025] 

Partially hydrogenated aryl refers to the above aryl which is partially 

hydrogenated, and includes, for example, a cyclic group formed by condensation 

between a phenyl group and a cycloalkyl group as well as a cyclic group formed 

by condensation between a phenyl group and a cycloalkenyl group. Particularly, 

includes dihydrophenyl, cyclohexenyl, indanyl, tetrahydronaphthyl, and the like. 
[0026] 

Preferably, aryl which may be partially hydrogenated is phenyl, naphthyl, 
tetrahydronaphthyl, and cyclohexenyl. 

[0027] 

Heteroaryl refers to a 5- to 10-membered aromatic heterocyclic group 

having 1 -4 heteroatorns selected independently from the group consisting of a 

sulfur atom, an oxygen atom, and a nitrogen atom, and a monocyclic or bicyclic 

heteroaryl is preferable. More preferably, heteroaryl is a 5- to 10-membered 

monocyclic or bicyclic heteroaryl having 1-2 heteroatorns selected independently 

from the group consisting of a sulfur atom, an oxygen atom, and a nitrogen atom. 

In addition, other preferable heteroaryl is a 5- to 10-membered monocyclic or 

bicyclic heteroaryl which contains at least 1 nitrogen atom, and additionally may 

contain 1 heteroatom selected from the group consisting of a sulfur atom, an 

oxygen anu. CL. nitrogen atom.. Particularly, heteroaryl includes pyrrolyl, 

furanyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, 

pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, 

indazolyl, benzimidazolyl, benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl, 

imidazopyridyl, benzopyranyl, and the like. 

[0028] 

Partially hydrogenated heteroaryl refers to the above heteroaryl which is 

partially hydrogenated, and includes, for example, a cyclic group formed by 

condensation between a phenyl group and an aliphatic heterocyclic group. 

Particularly, partially hydrogenated heteroaryl includes imidazolinyl, 

dihydrobenzofuranyl, dihydrobenzopyranyl, tetrahydroimidazopyridyl, 

isoindolinyl, and the like, 

[0029] 



12 

Heteroaryl which may be partially hydrogenated includes pyrrolyl, furanyl, 

thienyl, imidazolyl, imidazolinyl, pyrazolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, 

pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thiazinyl, triaxinyl, indolyl, isoindolyl, 

isoindolinyl, indazolyl, benzimidazolyl, benzothiazolyl, benzofuranyl, 

dihydrobenzofuranyl, quinolyl, isoquinolyl, imidazopyridyl, 

tetrahydroimidazopyridyl, benzopyraxiyl, dihydrobenzopyranyl, and the like. 

Thienyl, pyridyl, indolyl, indazolyl, isoquinolyl, dihydrobenzofuranyl, 

dihydrobenzopyranyl, and benzothiazolyl are preferable. For example, 

heteroaryl which may be partially hydrogenated represented by RA in the above 

general formula [I] includes pyrrolyl, furanyl, thienyl, imidazolyl, imidazolinyl, 

pyrajzolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, 

pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, isoindolinyl, indazolyl, 

benzimidazolyl, benzothiazolyl, benzofuranyl, dihydrobenzofuranyl, quinolyl, 

isoquinolyl, benzopyranyl, dihydrobenzopyranyl, and the like. Thienyl, pyridyl, 

indolyl, indazolyl, isoquinolyl, dihydrobenzofuranyl, dihydrobenzopyranyl, and 

benzothiazolyl are preferable. 

Further, in another preferable example, heteroaryl which may be partially 

hydrogenated includes isoindolinyl. For example, heteroaryl which may be 

partially hydrogenated represented by RB in the above general formula [I] 

includes isoindolinyl. 

[0030] 
An aliphatic heterocyclic ring refers to a 4- to 9-membered cyclic group 

having 1-3 heteroatorns selected independently from the group consisting of a 

sulfur atom, an oxygen atom, and a nitrogen atom. In addition, an aliphatic 

heterocyclic ring also includes a group wherein the ring-constituting two carbon 

atoms are cross-linked by an alkylene group to form a bicyclo ring. Particularly, 

azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrothiophenyl, tetrahydrofuranyl, 

piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homomorpholinyl, 

tetrahydrothiopyranyl, tetrahydropyranyl, azabicyclo[2.2.2]octyl(quinuclidinyl), 

azabicyclo [3,2.ljoctyl, oxabicyclo[3.3.l]nonyl, diazabicyclo[2.2.l]heptyl, oxo-9-

azabicyclo[3.3.ljnonyl, and the like, are preferable. 
In addition, another preferable example of the aliphatic heterocyclic ring is 

a 4- to 9-membered aliphatic heterocyclic ring which contains at least 1 nitrogen 

atom, and additionally may contain 1 heteroatom selected from the group 

consisting of a sulfur atom, an oxygen atom, and a nitrogen atom. Particularly, 
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the aliphatic heterocyclic ring includes azetidinyl, pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, thiomorpholinyl, homomorpholinyl, 

azabicyclo[2.2.2]octyl(quinuclidinyl)? azabicyclo[3.2. l]octyl, 

diazabicyclo(2.2.1]heptyl, and the like. 

In yet another preferable example, the aliphatic heterocyclic ring is a 4- to 

9-membered aliphatic heterocyclic ring which contains 1-2 heteroatorns selected 

from an oxygen atom or a nitrogen atom. Particularly, the aliphatic heterocyclic 

ring includes oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, 

piperidinyl, and homopiperidinyl. 
[0031] 

Aliphatic heterocyclic carbonyl refers to a group wherein a carbonyl group is 

bound to the above aliphatic heterocyclic ring, and a 4- to 9-membered aliphatic 

heterocyclic ring-(CO)- which contains 1-3 heteroatorns selected independently 

from the group consisting of a sulfur atom, an oxygen atom, and a nitrogen atom. 

Especially, a 5- or 6-membered aliphatic heterocyclic ring-(CO)- which contains 

1-2 heteroatorns selected independently from the group consisting of a sulfur 

atom and an oxygen atom. 

[0032] 

As one embodiment, the present invention comprises a compound of the 

above general formula [I]: 

wherein 

(A) in RA, 

a substituent of (1) a cycloalkyl group which may be substituted, (2) an aryl 

group which may be partially hydrogenated and may be substituted, and (3) a 

heteroaryl group which may be partially hydrogenated and may be substituted, 

represented by ring A1 in the above formula (A-l) is 1-3 groups selected 

independently from the group consisting of a halogen atom, a cyano group, an 

alkyl group, a halo alkyl group, an alkoxyalkyl group, an alkoxy group, and an 

alkylenedioxy group which may be substituted with 1-2 halogen atoms, 

an aryl moiety in the aryl group which may be partially hydrogenated and 

may be substituted is 6- to 10-membered monocyclic or bicyclic aryl, 

a heteroaryl moiety in the heteroaryl group which may be partially 

hydrogenated and may be substituted is 5- to 10-membered monocyclic or 

bicyclic heteroaryl which contains 1-2 heteroatorns selected independently from 

tiie group consisting of a sulfur atom, an oxygen atom, and a nitrogen atom; 
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ring A2 in the above formula (A-2) is a 6~ to 10-membered monocyclic or 

bicyclic aryl group which may be substituted with (a) a cycloalkyl group, or (b) a 

halogen atom, 

Q1 is a single bond, an oxygen atom, or -NH-; 
(B) RB is 

(a) a monocyclic cycloalkyl group, 

(b) an isoindolinyl group, 

(c) a group represented by the above formula (B-1): 

wherein ring Ar1 is a 6- to 10-membered monocyclic or bicyclic aryl group, 

(d) a group represented by the above formula (B-2); 

wherein a heteroaryl group represented by RB1 is a 5- to 10-membered 

monocyclic or bicyclic heteroaryl group which contains 1-2 heteroatorns selected 

independently from the group consisting of a sulfur atom, an oxygen atom, and a 

nitrogen atom, 

(e) a group represented by the above formula: -N(RB2)(RB3) 

wherein RB2 represents an alkylsulfonyl group which may be substituted 

with a 6- to 10-membered monocyclic or bicyclic aryl group, and RB3 represents 

an alkyl group which may be substituted with a 6- to 10-membered monocyclic 

or bicyclic aryl group or heteroaryl group (wherein heteroaryl is 5- to 10-

membered monocyclic or bicyclic heteroaryl which contains 1-2 heteroatorns 

selected independently from the group consisting of a sulfur atom, an oxygen 

atom, and a nitrogen atom), or 
RB2 represents a hydrogen atom or an- alkyl group, and RB3 represents- an 

alkyl group substituted with an alkylsulfonyl group, 

(f) a group represented by the above formula (B-3): 

wherein ring B is a 4- to 9-membered aliphatic heterocyclic group which 

may further contain one heteroatom selected from the group consisting of a 

sulfur atom, an oxygen atom, and a nitrogen atom in addition to the nitrogen 

atom shown in the above formula (B-3); 

a heteroaryl moiety of the heteroaryl-O- group represented by RB4 is 5- to 

10-membered monocyclic or bicyclic heteroaryl which contains at least one 

nitrogen atom, and may further contain 1 heteroatom selected from the group 

consisting of a sulfur atom, an oxygen atom, and a nitrogen atom, 

(g) a group of the above formula (B-4): 

wherein a substituent of (i) the alkyl group which may be substituted, 



represented by RB7, is 1-4 groups selected independently from the group 

consisting of a halogen atom; a hydroxyl group; an oxo group; an amino group 

which may be substituted with 1-2 groups selected independently from the group 

consisting of an alkyl group, an alkanoyl group, an alkoxycarbonyl group and an 

alkylsulfonyl group; a heteroaryl group which may be substituted with an alkyl 

group and may be partially hydrogenated; a cycloalkyl group which may be 
substituted with 1-2 groups selected independently from the group consisting of 

a hydroxyl group and an alkylsulfonyl group; an aryl group; a heteroaryl group 

which may be partially hydrogenated; an alkanoyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of a 

halogen atom and a hydroxyl group; a cycloalkylcarbonyl group which may be 

substituted with a hydroxyl group; an aliphatic heterocyclic carbonyl group 

which may be substituted with an alkyl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkyl group which may be substituted with an alkylsulfonyl group, an 

alkanoyl group, and an alkoxycarbonyl group; a carbamoyl group which may be 

substituted with 1-2 alkyl groups; an alkylsulfonyl group; an alkoxy group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 

alkyl groups; and an aliphatic heterocyclic group which may be substituted with 

1-3 groups selected independently from the group consisting of a hydroxyl group, 

an oxo group, an alkyl group, an alkanoyl group, and an alkylsulfonyl group, 

a substituent of (ii) the cycloalkyl group which may be substituted, (iii) the 

aliphatic heterocyclic group which may be substituted, and (iv) the heteroaryl 

group which may be partially hydrogenated and may be substituted represented 

by RB7 is 1-4 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an alkoxy group, an alkylsulfonyl group, an amino group 

which may be substituted with 1-2 groups selected independently from the group -

consisting of an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl 

group which may be substituted with 1-2 alkyl groups, a cycloalkyl group which 

may be substituted with a hydroxyl group, an aliphatic heterocyclic carbonyl 

group, and a heteroaryl group which may be substituted with an alkyl group and 

may be partially hydrogenated; a cycloalkyl group which rnaj? be substituted with 

1-2 groups selected independently from, the group consisting of a hydroxyl group 



and an alkylsulfonyl group; an aryl group; a heteroaryl group which may be 

partially hydrogenated; an alkanoyl group which may be substituted with 1-3 

groups selected independently from the group consisting of a halogen atom and a 

hydroxyl group; a cycloalkylcarbonyl group which may be substituted with a 

hydroxyl group; an aliphatic heterocyclic carbonyl group which may be 

substituted with an alkyl group; an amino group which may be substituted with 

1-2 groups selected independently from the group consisting of an alkyl group 

which may be substituted with an alkylsulfonyl group, an alkanoyl group, and an 

alkoxycarbonyl group; a carbamoyl group which may be substituted with 1-2 

alkyl groups; an alkylsulfonyl group; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; and an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group, an oxo group, an 

alkyl group, an alkanoyl group, and an alkylsulfonyl group, or 

when RB7 is (ii) a cycloalkyl group which may be substituted, or (iii) an 

aliphatic heterocyclic group which may be substituted, two substituents on the 

same ring-constituting carbon atom may be bound to each other at the terminus 

thereof to form an alkylene group which may be substituted (wherein a 

substituent of the alkylene group is an oxo group or an alkyl group, and the 

alkylene group may contain 1-3 heteroatorns selected independently from a 

sulfur atom, an oxygen atom, and a nitrogen atom), 

in RB7, aryl is 6- to 10-membered monocyclic or bicyclic aryl, heteroaryl is 

5- to 10-membered monocyclic or bicyclic heteroaryl which contains 1-4 

heteroatorns selected independently from the group consisting of a sulfur atom, 

an oxygen atom, and a nitrogen atom, an aliphatic heterocyclic ring is a 4- to 9-

xnembered aliphatic heterocyclic ring which contains 1-2 heteroatorns selected 

independently from the group consisting of an oxygen atom or a nitrogen atom, 

or 
when Xc is NR4C, and RB7and R4c are bound to each other at their terminus • 

to form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted, together with a nitrogen atom to which they are 

bound, a substituent of the alkyl group which may be substituted is a hydroxyl 

group, and the aliphatic heterocyclic group is a 4- to 9-membered aliphatic 

heterocyclic ring which may further contain one heteroatom selected 

independently from the group consisting of a sulfur atom, an oxygen atom or a 
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nitrogen atom other than the nitrogen atom to which RB7 and R4c are bound, 

(h) a group represented by the above formula (B-5): 

wherein RB8 is a hydrogen atom, or 

(i) a group represented by the above formula (B-6): 

wherein m is 2, 

or a pharmaceutically acceptable salt thereof 

provided that the following formulae (a), (b) and (c): 

[Chemical formula 15] 
,NS 

H3CO' 

FfiC' 

o CH3 

H 

O 

CH, (a) 
O 

N^AN.CH3 (b) 
CH3 

NN^ANXH3 (C) 
N 
CH, 

are excluded. 

[0033] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

in a group represented by the above formula [A-l], ring A1 is 

(1) a cycloalkyl group which may be substituted with an alkyl group, 

(2) an aryl group which may be partially hydrogenated and may be 

substituted, or 
(3) a heteroaryl group which may be partially hydrogenated and may be 

substituted, 

wherein 

a substituent of the aryl group which may be partially hydrogenated and 

may be substituted is 1-3 groups selected independently from the group 

consisting of a halogen atom, an alkyl group, a haloalkyl group, an alkoxyalkyl 

group, an alkoxy group, and an alkylenedioxy group which may be substituted 

with 1-2 halogen atoms, 

a substituent of the heteroaryl group which may be partially hydrogenated 

and may be substituted is 1-2 groups selected independently from the group 
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consisting of a halogen atom, a cyano group, and an alkyl group, 

an aryl moiety of the aryl group which may be partially hydrogenated and 

may be substituted is phenyl or naphthyl, 

a heteroaryl moiety of the heteroaryl group which may be partially 

hydrogenated and may be substituted is thienyl, pyridyl, indazolyl, benzofuranyl, 

indolyl, benzothiazolyl, isoquinolinyl, or benzopyranyl; 

in the above formula [A-2J, ring A2 is (a) a cycloalkyl group, or (b)a phenyl 

group which may be substituted with a halogen atom., 

AlkA! is a straight or branched chain alkylene group, or a straight or 

branched chain alkenylene group, 

Q1 is a single bond, an oxygen atom, or -NH-; 

in a group represented by the above formula [B-l], Ar1 represents a phenyl 

group; 
in a group represented by the above formula [B-2], a heteroaryl moiety in 

the heteroaryl group represented by RB1 is pyrazinyl; 

in a group represented by the above formula: -N(RB2)(RB3), RB2 represents 

an alkylsulfonyl group which may be substituted with a phenyl group, and RB3 

represents an alkyl group which may be- substituted with a phenyl group or a 

pyridyl group; 

in a group of the above formula [B-3], ring B is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or 2, 5-diazabicyclo[2.2.1 Jheptyl, 

R84 is a group selected from the group consisting of a cyano group; an alkyl 

group substituted with an alkylsulfonyl group; an alkyl group substituted with 

an alkanoylamino group; a heteroaiyl-O- group (wherein heteroaryl is pyridyl); 

and an alkoxy group which may be substituted with a carbamoyl group which 

may be substituted with 1-2 alkyl groups; 

in a group represented by' the above formula [B-4], RB7 is (i) an alkyl group 

which may be substituted, (ii) a cycloalkyl group which may be substituted, (iii) 

an aliphatic heterocyclic group which may be substituted, (iv) a heteroaryl group 

which may be partially hydrogenated and may be substituted, or (v) a hydrogen 

atom, or 

when Xc is NR4c, RB7and R4c may.be bound to each other at their terminus to 

form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted with a hydro:xyl group, together with a nitrogen 

atom to which they are bound, 
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wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an alkylsulfonyl 

group; a phenyl group; a heteroaryl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkyl group, an alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl 

group; an alkoxy group; and an aliphatic heterocyclic group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an oxo group, an alkyl group, an alkanoyl group, and an 

alkylsulfonyl group, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 
r-> 11 5-r rl T -v-i. TtrVil AI-I -V-V-I i~v T ? cy. /-\ *J f 4*1 4*1 f 4" jSi TTJ1 4*1*1 l~l -V AVt fl fWlMI-M' f \ ^-1 r"\-VS 

£C>jLUU.p WiU^iA IXACty VVXLXX CL XJ.J X g,X U > cXXXU- CU.X 

alkylsulfonyl group, or. 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an alkoxy group, an alkylsulfonyl group, an amino group 
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which may be substituted with 1-2 groups selected independently from the group 

consisting of an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl 

group which may be substituted with 1-2 alkyl groups, a cycloalkyl group which 

may be substituted with a hydroxyl group, an aliphatic heterocyclic carbonyl 

group, and a heteroaryl group which may be substituted with an alkyl group and 

may be partially hydrogenated; an alkanoyl group which may be substituted with 

1-3 groups selected independently from the group consisting of a halogen atom 

and a hydroxyl group; a cy clo alky Icarbonyl group which may be substituted with 

a hydroxyl group; an aliphatic heterocyclic carbonyl group which may be 

substituted with an alkyl group; an alkoxy group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an aliphatic heterocyclic group which may 

be substituted with an oxo group; and a heteroaryl group, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of an aliphatic heterocyclic group; and an alkyl group which 

may be substituted with 1-2 groups selected independently from the group 

consisting of a carbamoyl group which may be substituted with 1-2 alkyl groups, 

alkylsulfonyl group, ana a heteroaryl group, 

in the above items (i)-(iv), the aliphatic heterocyclic ring is selected from 

azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrothiophenyl, tetrahydrofuranyl, 

piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homomorpholinyl, 

tetrahydrothiopyranyl, tetrahydropyranyl, 1 -azabicy clo [2.2.2]octy 1 (quinu clidinyl), 
o ~ ~ ro o o i~ro o 1 i o n ijOCtyi, o~UActuiuvL;iu[o.o, J.jAxuii/y1? Ui o-OAO-y~ 

azabicy clo [3.3. IJnonyl, 

the aliphatic heterocyclic ring in the aliphatic heterocyclic carbonyl is 

selected from, azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrothiophenyl, 

tetrahydrofuranyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 

homomorpholinyl, tetrahydrothiopyranyl, tetrahydropyranyl, 1-

azabicyclo[2.2-.2]octyl(quinuclidinyl), 8-azabicyclo[3.2.l]octyl, 3-

oxabicyclo[3.3. IJnonyl, or 3-oxo-9-azabicyclo[3.3.1]nonyl, 

the heteroaryl is selected from pyrrolyl, furanyl, thienyl, imidazolyl, 

pyrazolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, 

pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, indazolyl, benzimidazolyl, 

benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl, imidazopyridyl, or 

benzopyranyl, 
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the heteroaryl group which may be partially hydrogenated is selected from a 

pyrrolyl group, a furanyl group, a thienyl group, an imidazolyl group, an 

imidazolinyl group, a pyrazolyl group, an oxazolyl group, a thiazolyl group, a 

triazolyl group, a tetrazolyl group, a pyridyl group, a pyrazinyl group, a 

pyrimidinyl group, a pyridazinyl group, a thiazinyl group, a triazinyl group, an 

indolyl group, an isoindolyl group, an isoindolinyl group, an indazolyl group, a 

benzimidazolyl group, a benzothiazolyl group, a benzofuranyl group, a 

dihydrobenzofuranyl group, a quinolyl group, an isoquinolyl group, an 

imidazopyridyl group, a tetrahydroimidazopyridyl group, a benzopyranyl group, 

or a dihydrobenzopyranyl group, or 

when Xc is NR4c, and RB7and R4c are bound to each other at their terminus 

to form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted with a hydroxyl group, together with a nitrogen 

atom to which they are bound, an aliphatic heterocyclic group is a group selected 

from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, 

thiomorpholinyl, or homomorpholinyl, 

or a pharmaceutically acceptable salt thereof. 

[0034] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

[wherein 

(A) in RA, 

in a group represented by the above formula [A-1 ], ring A1 is 

(1) a cycloalkyl group which may be substituted with, an alkyl group, 

(2) an aryl group which may be partially hydrogenated and may be 

substituted, or 

(3) a heteroaryl group which may be partially hydrogenated and may be 

substituted, 

wherein 

a substituent of the aryl group which may be partially hydrogenated and 

may be substituted is 1 -3 groups selected independently from the group 

consisting of a halogen atom, an alkyl group, a haloalkyi group, an alkoxyalkyl 

group, an alkoxy group, and an alkylenedioxy group which may be substituted 

with 1-2 halogen atoms, 

a substituent of the heteroaryl group which may be partially hydrogenated 
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and may be substituted is 1-2 groups selected independently from the group 

consisting of a halogen atom, a cyano group, and an alkyl group, 

an aryl moiety of the aryl group which may be partially hydrogenated and 

may be substituted is phenyl or naphthyl, 

a heteroaryl moiety of the heteroaryl group which may be partially 

hydrogenated and may be substituted is thienyl, pyridyl, indazolyl, benzofuranyl, 

indolyl, benzothiazolyl, isoquinolinyl, or benzopyranyl; 

in the above formula [A-2], ring A2 is (a) a cycloalkyl group, or (b)a phenyl 

group which may be substituted with a halogen atom, 

AlkA1 is a straight or branched chain alkylene group, or a straight or 

branched chain alkenylene group, 

Q1 is a single bond, an oxygen atom, or -NH-; 

(B) a group represented by RB is 

(b) an isoindolinyl group; 

(c) a group represented by the above formula (B-l) wherein ring Ar1 is a 

phenyl group; 

(d) a group represented by the above formula (B-2) wherein a heteroaryl 

moiety of the heteroaryl group represented by RB1 is pyrazinyl; 

(e) a group represented by the formula: ~N(RB2)(RB3) 

wherein RB2 represents an alkylsulfonyl group which may be substituted 

with a phenyl group, and RB3 represents an alkyl group which may be 

substituted with a phenyl group or a pyridyl group, or 
TTC30 +• -r i 11 1 T~\t3'3 ___ „ _ iv— represents a nyurogen atom ux an aiisyt gioujj, ariu represents ati 

alkyl group substituted with an alkylsulfonyl group; 

(f) an aliphatic heterocyclic group represented by the above formula (B-3): 

wherein ring B is pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or 2,5-

diazabicyclo[2.2. l]heptyl, 

RB4 is a group selected from the group consisting of 

an alkanoylamino group or an alkyl group substituted with an alkylsulfonyl 

group; 

a cyano group; 

an alkoxy group substituted with a carbamoyl group which may be substituted 

with 1-2 alkyl groups; and 

a pyridyl-O- gro^^p, 

RBS is a hydrogen atom; 
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(gj a group represented by the above formula (B-4): 

(wherein 

(i) when Xa represents CR3a, 

Xb represents CHR3b, Xc represents O or NR4c, 

Xb represents O, Xc represents NR4c, or 

Xb represents NR4b, Xc represents O, NR4c, or CHR3c, 

(ii) when Xk represents N, 

Xb represents CHR3b or C(-O), Xc represents NR4c, or 

Xb represents NR4b, Xc represents CHR3c, 

wherein R3a represents a hydrogen atom, a hydroxyl group, an alkyl group, 

or an amino group, 

each of R3b and R3c represents a group selected independently from the 

group consisting of a hydrogen atom, a hydroxyl group, and an alkyl group, 

each of R4b and R4c represents a group selected independently from the 

group consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group; 

RB6 represents a hydrogen atom or an alkyl group; 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, (iv) a heteroaryl group which may be partially hydrogenated and may 

be substituted, or (v) a hydrogen atom, or, 

when Xc represents NR4c, RB7 and R4cmay be bound to each other at their 

terminus to form an aliphatic heterocyclic group, which may be substituted with 

an alkyl group which may be substituted v\-ith a hydroxyl group, together with a 

nitrogen atom to which they are bound, 

wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a phenyl group; a heteroaryl group which may be partially hydrogenated; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alky! group, an alkanoyl group, an 

alkoxycarbonyl group, and an alkylsulfonyl group; an alkylsulfonyl group; an 

alkoxy group; and an aliphatic heterocyclic group which may be substituted with 

1-3 groups selected independently from the group consisting of a hydroxyl group, 

an oxo group, an alkanoyl group, and an alkylsulfonyl group, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 
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groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxy! group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, or a sulfur atom), 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an alkoxy group, an alkylsulfonyl group, an amino group 

which may be substituted with 1-2 groups selected independently from the group 

consisting of an alkoxycarbonyl group, and an alkylsulfonylamino group, a 

carbamoyl group which may be substituted with 1-2 alkyl groups, a cycloalkyl 

group which may be substituted with a hydroxyl group, an aliphatic heterocyclic 

carbonyl group, an aryl group, and a heteroaryl group which may be substituted 

with an alkyl group and may be partially hydrogenated; an alkanoyl group which 

may be substituted with 1-2 groups selected independently from the group 

consisting of an aliphatic heterocyclic group which may be substituted with an 

alkyl group, a halogen atom, a hydroxyl group , and a cycloalkyl group which 

may be substituted "with a hydroxyl group; an alkoxy group; a carbamoyl group 

which may be substituted with 1-2 alkyl groups; an aliphatic heterocyclic group 

which may be substituted with an oxo group; an alkylsulfonyl group; a heteroaryl 

group; and a phenyl group, 
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(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a carbamoyl group which may be substituted with 1-2 

alkyl groups; an aliphatic heterocyclic group; and an alkyl group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

a hydroxyl group, an alkoxy group, an amino group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, and an alkylsulfonyl group, 

in the above items (i)-(iv), an aliphatic heterocyclic ring is selected from 

azetidinyl, oxetanyl, pyrrolidinyl, thioranyl, piperidinyl, piperazinyl, morpholinyl, 

thiomorpholinyl, homomorpholinyl, l-azabicyclo[2.2.2]octyl(quinuclidinyl), 8-

azabicyclo[3.2.Ijoctyl, 3-oxabicyclo{3.3.1]nonyl, or 3-oxo~9-azabicyclo[3.3.1]nonyl, 

the aliphatic heterocyclic ring in the aliphatic heterocyclic carbonyl is 

selected from azetidinyl, oxetanyl, pyrrolidinyl, thioranyl, piperidinyl, piperazinyl, 

morpholinyl, thiomorpholinyl, homomorpholinyl, 1-

azabicyclo[2.2.2]octyl(quinuclidinyl), 8-azabicyclo[3.2. ljoctyl, 3-

oxabicyclo[3.3.l]nonyl, or 3-oxo-9-aza.bicyclo[3.3. Ijnonyl, 

the heteroaryl is selected from pyrrolyl, furanyl, thienyl, imidazolyl, 

pyrazolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, 

pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, indazolyl, benzimidazolyl, 

benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl, imidazopyridyl, or 

benzopyranyl, 

the heteroaryl group which may be partially hydrogenated is selected from a 

pyrrolyl group, a furanyl group, a thienyl group, an imidazolyl group, an 

imidazolinyl group, a pyrazolyl group, an oxazolyl group, a thiazolyl group, a 

triazolyl group, a tetrazolyl group, a pyridyl group, a pyrazinyl group, a 

pyrimidinyl group, a pyridazinyl group, a thiazinyl group, a triazinyl group, an 

indolyl group, an isoindolyl group, an isoindolinyl group, an indazolyl group, a 

benzimidazolyl group, a benzothiazolyl group, a benzofuranyl group, a 

dihydrobenzofuranyl group, a quinolyl group, an isoquinolyl group, an 

imidazopyridyl group, a tetrahydroimidazopyridyl group, a benzopyranyl group, 

or a dihydrobenzopyranyl group, or 

when Xc is NR4c, and RB7and R4c are bound to each other at their terminus 

to form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted with a hydroxyl group, together with a nitrogen 

atom to which they are bound, an aliphatic heterocyclic group is a group selected 
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from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, 

thiomorpholinyl, or homomorpholinyl; 
(h) a nitrogen-containing spiro heterocyclic group represented by the above 

formula (B-5): 
wherein RB8 is a hydrogen atom or an alkyl group; or 

(i) an aliphatic heterocyclic group represented by the above formula (B-6): 

wherein m is 2, 

or a pharmaceutical!}? acceptable salt thereof, 

[0035] 
The preferable compound of the present invention is a compound of the 

above general formula [I] wherein RA is phenyl which may be substituted, or a 

pharmaceutically acceptable salt thereof. 

[0036] 
Further, the preferable compound of the present invention is a compound of 

the above general formula [I] wherein RB is a group represented by the above 

formula (B-4), or a pharmaceutically acceptable salt thereof. 

[0037] 

The more preferable compound of the present invention is a compound of 

the above general formula [I] wherein Xa in the above formula (B-4) is N, or a 

pharmaceutically acceptable salt thereof. 

[0038] 

The more preferable compound of the present invention is a compound of 

the above general formula [1] wherein in the above formula (B-4), 

Xa is N, 

Xb is CH2 and Xc is NH; or Xb is NH and Xc is CH2; and 

RB6 is a hydrogen atom, 

or a pharmaceutically acceptable salt thereof. 

[0039] 
Another more preferable compound of the present invention is a compound 

of the above general formula [I] wherein in the above formula (B-4), Xa is N, Xb is 

CHR3b or C( = 0), and X<= is NR*>, 

R3b is a hydrogen atom or an alkyl group, 

R4c is a hydrogen atom, an alkyl group, or a cycloalkyl group, and 

RB6 is a hydrogen atom or an alkyl group, 

or a pharmaceutically acceptable salt thereof, 
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[0040] 

The further more preferable compound of the present invention is a 

compound of the above general formula [I] wherein, in the above formula (B-4), 

Xa is N, Xb is CHR3b or C(=0), and Xc is NR4c, R3h is a hydrogen atom or an alkyl 

group, R4c is a hydrogen atom, an alkyl group, or a cycloalkyl group, and RB6 is a 

hydrogen atom, or a pharmaceutically acceptable salt thereof. 

[0041] 

In addition, the preferable compound of the present invention is a 

compound of the above general formula [I] wherein RA is a group represented by 

the above formula (A-l), and RB is a group represented by the above formula (B-

4), or a pharmaceutically acceptable salt thereof. 

[0042] 

Further, the preferable compound of the present invention is a compound of 

the above general formula [I] wherein RA is a phenyl group which may be 

substituted, and RB is a group represented by the above formula (B-4), or a 

pharmaceutically acceptable salt thereof. 

[0043] 

The particularly preferable compound of the present invention is a 

compound of the above general formula [I] wherein RA is a phenyl group which 

may be substituted, RB is a group represented by the above formula (B-4) 

(wherein Xa is N, Xb is CHR3b, Xc is NR4c, R3b is a hydrogen atom or an alkyl group, 

and R4c is a hydrogen atom, an alkyl group, or a cycloalkyl group), or a 

pharmaceutically acceptable salt thereof. 

[0044] 

The more preferable compound of the present invention is a compound of 

the above general formula [I] wherein, in the above formula (B-4), Xa is N, Xb is 

CH2, Xc is NH, and RB6 is a hydrogen atom, or a pharmaceutically acceptable salt 

thereof. 

[0045] 

Another more preferable compound of the present invention is a compound 

of the above general formula [I] wherein RA is a phenyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a halogen atom, an alkyl group, a haloalkyl group, an alkoxyalkyl group, an 

alkoxy group, and an alkylenedioxy group which may be substituted with 1-2 

halogen atoms, and RB is a group represented by the above formula (B-4) 
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(wherein Xa is N, X13 is CH2, Xc is NH, and RB6 is a hydrogen atom), or a 

pharmaceutically acceptable salt thereof. 

[0046] 
Another more preferable compound of the present invention is a compound 

of the above general formula [I] wherein RB7 is a cycloalkyl group which may be 

substituted, 
wherein a substituent of the cycloalkyl group which may be substituted is 

1-2 groups selected independently from the group consisting of a hydroxyl group; 

an aliphatic heterocyclic group which may be substituted with 1-3 groups 

selected independently from the group consisting of a hydroxyl group and an oxo 

group; an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, arid an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group: and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the aikyiene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and an cycloalkyl moiety of the 

above cycloalkyl group which may be substituted is cyclobutyl, cyclopentyl, 

cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 

or a pharmaceutically acceptable salt thereof. 

[0047] 
As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is 

(1) a cycloalkyl group which may be substituted -with an alkyl group, 
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(2) a cycloalkenyl group which may be substituted with an alkyl group, 

(3) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

halo alkyl group, an alkoxyalkyl group, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(4) a naphthyl group which may be partially hydrogenated and may be 

substituted with an alkyl group, 

(5) a heteroaryl group which may be partially hydrogenated and may be 

substituted with 1-2 groups selected independently from the group consisting of 

a cyano group, and an alkyl group, 

the heteroaryl moiety is pyridyl, indazolyl, thienyl, isoquinolyl, benzopyranyl, 

benzofuranyl, indolyl, or benzothiazolyl, 

(B) RB is a group of the above formula (B-4): 

wherein 

(i) when Xa represents CR3a, 

Xb represents CHR3b, and Xc represents O or NR4c, 

Xb represents O, and Xc represents NR4c, or 

Xb represents NR4b, and Xc represents O, NR4°, or CHR3c,. 

(ii) when Xa represents N, 

Xb represents CHR3b or C{=0), and Xc represents NR4c, or 

Xb represents NR4b, and Xc represents CHR3c, 

wherein R3a represents a hydrogen atom, a hydroxyl group, an alkyl group, 

or an amino group, 

each of R3b and R3c represents a group selected independently from the 

group consisting of a hydrogen atom, a hydroxyl group, and an alkyl group, 

each of R4b and R4c represents a group selected independently from the 

group consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group; 
RBfe represents a hydrogen atom or an alkyl group; 

RS7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 

when Xc is NR4c, RB7 and R4c are bound to each other at their terminus to 

form an aliphatic heterocyclic group, which may be substituted with an alkyl 

group (wherein the alkyl group may be substituted with a hydroxyl group), 
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together with a nitrogen atom to which they are bound, 

wherein 

(i) a substituent of the alkyl group which may be substituted is 1 -4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an alkylsulfonyl 

group; a phenyl group; a pyridyl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkyl group, an alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl 

group; an alkoxy group; and an aliphatic heterocyclic group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an oxo group, an alkyl group, an alkanoyl group, and an 

alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, piperazinyl, thiomorpholinyl, or morpholinyl, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxy! group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 
independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 
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a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may be partially 

hydrogenated is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an 

alkanoyl group which may be substituted with 1-3 groups selected independently 

from the group consisting of an a halogen atom, and a hydroxyl group; a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group; an 

oxetanylcarbonyl group which may be substituted with an alkyl group; an alkoxy 

group; a carbamoyl group which may be substituted with 1-2 alkyl groups; an 

aliphatic heterocyclic group which may be substituted with an oxo group 

(wherein the aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and 

a pyrimidinyl group, 

wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, l-azabicyclo[2.2.2]octyl, 8-azabicyclo[3.2. ljoctyl, 

homomorpholinyl, 3-oxabicyclo[3.3.1)nonyl, or 3-oxo-9~azabicyclo[3.3.1]nonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, an 

alkylsulfonyl group, and pyridazinyl group, 

wherein heteroaryl of (iv) the heteroaryl group which may be partially 

hydrogenated and may be substituted is pyrazolyl, pyridyl, or imidazopyridinyl, 
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an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 

may be substituted with an alkyl group which may be substituted with a 

hydroxyl group is piperazinyl or pyrrolidinyl (wherein the aliphatic heterocyclic 

group is formed from RB7and R4c being bound to each other at their terminus, 

together with a nitrogen atom to which they are bound, when Xc is NR4c)], 

or a pharmaceutically acceptable salt thereof. 

[0048] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is a phenyl group which may be substituted with 1 -3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxyalkyl group, an alkoxy group, and an alkylene diojy 

group which may be substituted with 1-2 halogen atoms, 

(B) RB is a group of the above formula (B-4): 

wherein 

(i) when Xa represents CR3a, 

Xb represents CHR3b, and Xc represents O or NR4c, 

Xb represents O, and Xc represents NR4c, or 

Xb represents NR4b, and Xc represents O, NR4c, or CHR3c, 

(ii) when Xa represents N, 

Xb represents CHR3b or C(=0), and Xc represents NR4c, or 

Xb represents NR4b, and Xc represents CHR3c, 

wherein R3a represents a hydrogen atom, a hydroxyl group, an alkyl group, 

or an amino group, 
each of R3b and R3c represents a group selected independently from the 

group consisting of a hydrogen atom, a hydroxyl group, and an alkyl group, 

each of R4b and R4c represents a group selected independently from the 

group consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group; 

RB6 represents a hydrogen atom or an alkyl group; 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 
when Xc represents NR4c, RB7 and R4c are bound to each other at their 
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terminus to form an aliphatic heterocyclic group which may be substituted with 

an alkyl group (wherein the alkyl group may be substituted with a hydroxyl 

group), together with a nitrogen atom to which they are bound, 

wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an alkylsulfonyl 

group; a phenyl group; a pyridyl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkyl group, an alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl 

group; an alkoxy group; and an aliphatic heterocyclic group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an oxo group, an alkyl group, an alkanoyl group, and an 

alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, piperazinyl, thiomorpholinyl, or morpholinyl, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 
two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group.and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 
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wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may be partially 

hydrogenated is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an 

alkanoyl group which may be substituted with 1-2 groups selected independently 

from the group consisting of an a halogen atom, and a hydroxyl group; a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group; an 

oxetanylcarbonyl group which .may be substituted with an alkyl group; an alkoxy 

group; a carbamoyl group which may be substituted with 1-2 alkyl groups; an 

aliphatic heterocyclic group which may be substituted with an oxo group 

(wherein the aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and 

a pyrimidinyl group, 

wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl,' 

tetrahydropyranyl, l-azabicyclo[2.2.2]octyl, 8-azabicyclo[3.2, ljoctyl, 

homomorpholinyl, 3~oxabicyclo[3.3. IJnonyl, or 3-oxo-9-azabicyclo[3.3. ljnonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from, the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, 

alkylsulfonyl group, and pyridazinyl group, 
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wherein a heteroaryl group of (iv) the heteroaryl group which may be 

partially hydrogenated and may be substituted is pyrazolyl, pyridyl, or 

imidazopyridinyl, 

an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 

may be substituted with an alkyl group which may be substituted with a 

hydroxyl group is piperazinyl or pyrrolidinyl (wherein the aliphatic heterocyclic 

group is formed from RB7and R4e being bound to each other at their terminus, 

together with a nitrogen atom to which they are bound, when X° is NR4c), 

or a pharmaceutically acceptable salt thereof. 

[0049] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 
wherein 

(A) RA is a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom., an alkyl group, a 

haloalkyl group, an alkoxyalkyl group, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(B) RB is a group of the above formula (B-4): 

wherein 

Xa represents N, 

Xb represents CHR3b or C( = G), and Xc represents NR4c, or 

Xb represents NR4b, and Xc represents CHR3c, 

wherein each of R3b and R3c represents a group selected independently from 

the group consisting of a hydrogen atom, a hydroxyl group, and an'alkyl group, 

each of R4b and R4° represents a group selected independently from the 

group consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group, 

RB6 represents a hydrogen atom or an alkyl group, 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 

when Xc represents NR4c, RB7 and R4c are bound to each other at their 

terminus to form an aliphatic heterocyclic group which may be substituted with 

an alkyl group (wherein the alkyl group may be substituted with a hydroxyl 

group), together with a nitrogen atom to which they are bound, 
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wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be 1-2 groups selected independently from 

the group consisting of a hydroxyl group and an alkylsulfonyl group; a phenyl 

group; a pyridyl group; an amino group which may be substituted with 1-2 

groups selected independently from the group consisting of an alkyl group, an 

alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl group; an alkoxy 

group; and an aliphatic heterocyclic group which may be substituted with 1-3 

groups selected independently from the group consisting of a hydroxyl group, an. 

oxo group, an alkyl group, an alkanoyl group, and an alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, piperazinyl, thiomorpholinyl, or morpholinyl, 

(iij a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and. an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 
two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 
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(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1 -3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may be partially 

hydrogenated is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an 

alkanoyl group which may be substituted with 1-2 groups selected independently 

from the group consisting of an a halogen atom, and a hydroxyl group; a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group; an 

oxetanylcarbonyl group which may be substituted with an alkyl group; an alkoxy 

group; a carbamoyl group which may be substituted with 1-2 alkyl groups; an 

aliphatic heterocyclic group which may be substituted with an oxo group 

(wherein the aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and 

a pyrimidinyl group, 

wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, l~azabicyclo[2.2.2]octyl, 8-azabicyclo[3.2. Ijoctyl, 

homomorpholinyl, 3-oxabicyclo[3.3. ljnonyl, or 3-oxo~9-azabicyclo[3.3. ljnonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, an 

alkylsulfonyl group, and pyridazinyl group, 

wherein a heteroaryl group of (iv) the heteroaryl group which may be 

partially hydrogenated and may be substituted is pyrazolyl, pyridyl, or 

imidazopyridinyl, 

an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 
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may be substituted with an alkyl group (wherein the alkyl may be substituted 

with a hydroxyl group) which is formed from RB7and R4c being bound to each 

other at their terminus, together with a nitrogen atom to which they are bound, 

when Xc is NR4c, is piperazinyl, or pyrrolidinyl, 

or a pharmaceutically acceptable salt thereof. 

[0050] 
As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxy alkyl group, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1 -2 halogen atoms, 

(B) RB is a group of the above formula (B-4): 

wherein 

Xa represents N, 

Xb represents CH2, and Xc represents NH, 

RB6 represents a hydrogen atom or an alkyl group, 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 

when X° represents NR4c, RB7 and R4c are bound to each other at their 

terminus to form an aliphatic heterocyclic group which may be substituted with 

an alkyl group (wherein the alkyl group may be substituted with a hydroxyl 

group), together with a nitrogen atom to which they are bound, 

wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be 1-2 groups selected independently from 

the group consisting of a hydroxyl group and an alkylsulfonyl group; a phenyl 

group; a pyridyl group; an amino group which may be substituted with 1-2 

groups selected independently from the group consisting of an alkyl group, an 

alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl group; an alkoxy 

group; and an aliphatic heterocyclic group which may be substituted with 1-3 
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groups selected independently from the group consisting of a hydroxyl group, an 

oxo group, an alkyl group, an alkanoyl group, and an alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, piperazinyl, thiomorpholinyl, or morpholinyl, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 
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heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may be partially 

hydrogenated is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an 

alkanoyl group which may be substituted with 1-2 groups selected independently 

from the group consisting of an a halogen atom, and a hydroxyl group; a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group; an 

' oxetanylcarbonyl group which may be substituted with an alkyl group; an alkoxy 

group; a carbamoyl group which may be substituted with 1-2 alkyl groups; an 

aliphatic heterocyclic group which may be substituted with an oxo group 

(wherein the aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and 

a pyrimidinyl group, 
wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, l-azabicyclo[2.2.2]octyl, 8-azabicyclo[3.2.l]octyl, 

homomorpholinyl, 3-oxabicyclo[3.3.l]nonyl, or 3-oxo-9-azabicyclo[3.3. ljnonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, an 

alkylsulfonyl group, and pyridazinyl group, 

wherein a heteroaryl group of (iv) the heteroaryl group which may be 

partially hydrogenated and may be substituted is pyrazolyl, pyridyl, or 

imidazopyridinyl, 

an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 

may be substituted with an alkyl group (which may be substituted with a 

hydroxyl group) is piperazinyl or pyrrolidinyl wherein the aliphatic heterocyclic 

group is formed from RB7and R4c being bound to each other at their terminus, 

together with a nitrogen atom to which they are bound, when Xc is NR4c, 

or a pharmaceutically acceptable salt thereof. 

[0051] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 
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(A) RA is a phenyl group which may be substituted with 1 -3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxy alkyl group, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(B) RB is a group of the above formula (B-4): 

wherein 

Xa represents N, 

Xb represents CHa, and Xc represents NH, 

RB6 represents a hydrogen atom or an alkyl group, 
RB7 is a cycloalkyl group which may bfe substituted, 

wherein a substituent of the cycloalkyl group which may be substituted is 

1-2-groups selected independently from the group consisting of a hydroxyl group; 

an aliphatic heterocyclic group which may be substituted with 1-3 groups 

selected independently from the group consisting of a hydroxyl group and an oxo 

group; an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alleyIsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo' group 

(wherein the alkylene may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

wherein a cycloalkyl moiety of the above cycloalkyl group which may be 

substituted is cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or 

adamantyl, 

or a pharmaceutically acceptable salt thereof. 
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As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxy alkyl group, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(B) RB is a group of the above formula (B-4): 

wherein 

Xa represents N, 

Xb represents CH2, and Xc represents NH, 

RB6 represents a hydrogen atom, 

RB7 is a cycloalkyl group which may be substituted, 

wherein a substituent of the cycloalkyl group which may be substituted is 

1-2 groups selected independently from the group consisting of a hydroxyl group; 

an aliphatic heterocyclic group which may be substituted with 1-3 groups 

selected independently from the group consisting of a hydroxyl group and an oxo 

group; an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

wherein a cycloalkyl moiety of the above cycloalkyl group which may be 

substituted is cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or 
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adamantyl, 

or a pharmaceutically acceptable salt thereof. 

[0053] 
As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is a group represented by the above formula (A-l): 

wherein RA is 

(1} a cycloalkyl group which may be substituted with an alkyl group, 

(2) a cycloalkenyl group which may be substituted with an alkyl group, 

(3) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxyalkyl groxip, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(4) a naphthyl group which may be partially hydrogenated and may be 

substituted with an alkyl group, 

(5) a heteroaryl group which may be partially hydrogenated and may be 

substituted with 1-2 groups selected independently from the group consisting of 

a cyano group, and an alkyl group, 

wherein the heteroaryl moiety is pyridyl, indazolyl, thienyl, isoquinolyl, 

benzopyranyl, benzofuranyl, indolyl, or benzothiazolyl, 

(B) RB is a group of the above formula (B-4): 

wherein 

Xa is N, Xbis CHR3b or C(.=0), Xc is NR4c, R3b is a hydrogen atom or an alkyl 

group, and R4c is a hydrogen atom, an alkyl group, or a cycloalkyl group, 

RB6 is a hydrogen atom or an alkyl group, 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 

when Xc represents NR4e, RB7 and R4c are bound to each other at their 

terminus to form an aliphatic heterocyclic group which may be substituted with 

an alkyl group (wherein the alkyl group may be substituted with a hydroxyl 

group), together with a nitrogen atom to which they are bound, 

wherein 
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(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be 1-2 groups selected independently from 

the group consisting of a hydroxyl group and an alkylsulfonyl group; a phenyl 

group; a pyridyl group; an amino group which may be substituted with 1-2 

groups selected independently from the group consisting of an alkyl group, an 

alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl group; an alkoxy 

group; and an aliphatic heterocyclic group which may be substituted with 1-3 

groups selected independently from the group consisting of a hydroxy! group, an 

oxo group, an alkyl group, an alkanoyl group, and an alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, piperazinyl, thiomorpholinyl, or morpholinyl, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxy! group; and an 

alkylsulfonyl group, or 
two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, hicyclo[2.2.2]octyl, or adamantyl, 

(iii) a substituent of the aliphatic heterocyclic group which may be 
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substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaiyl which may be partially 

hydrogenated is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an 

alkanoyl group which may be substituted with 1-2 groups selected independently 

from the group consisting of an a halogen atom, and a hydroxyl group; a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group; an 

oxetanylcarbonyl group which may be substituted with an alkyl group; an alkoxy 

group; a carbamoyl group which may be substituted with 1-2 alkyl groups; an 

aliphatic heterocyclic group which may be substituted with an oxo group 

(wherein the aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and 

a pyrimidinyl group, 

wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, l~azabicyclo[2.2.2joctyl, 8-azabicyclo[3.2.ijoctyl, 

homomorpholinyl, 3-oxabicyclo[3.3. ljnonyl, or 3-oxo-9~azabicyclo[3.3. ljnonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, an 

alkylsulfonyl group, and pyridazinyl group, 

wherein a heteroaryl group of (iv) the heteroaryl group which may be 

partially hydrogenated and may be substituted is pyrazolyl, pyridyl, or 

imidazopyridinyl, 

an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 

may be substituted with an alkyl group (wherein the alkyl may be substituted 
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with, a hydroxyl group) which is formed from RB7and R4c being bound to each 

other at their terminus, together with a nitrogen atom to which they are bound, 

when Xc is NR4c, is piperazinyl, or pyrrolidinyl, 

or a pharmaceutically acceptable salt thereof. 

[0054] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is a group represented by the above formula (A-l): 

wherein RA is 

(1) a cycloalkyl group which may be substituted with an alkyl group, 

(2) a cycloalkenyl group which may be substituted with an alkyl group, 

(3) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxyalkyl group, an alkoxy group, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(4) a naphthyl group which may be partially hydrogenated and may be 

substituted with an alkyl group, 

(5) a heteroaryl group which may be partially hydrogenated and may be 

substituted with 1-2 groups selected independently from the group consisting of 

a cyano group, and an alkyl group, 

wherein the heteroaryl moiety is pyridyl. indazolyl, thienyl, isoquinolyl, 

benzopyranyl, benzofuranyl, indolyl, or benzothiazolyl, 

(B) RB is a group of the above formula (B-4): 

wherein 

X* is N, Xb is CH2, and X^ is NH, 

RB6 is a hydrogen atom, 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 

when Xc represents NR4c, RB7 and R4c are bound to each other at their 

terminus to form an aliphatic heterocyclic group which may be substituted with 

an alkyl group (wherein the alkyl group may be substituted with a hydroxyl 
group), together with a nitrogen atom to which they are bound, 
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wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be 1-2 groups selected independently from 

the group consisting of a hydroxyl group and an alkylsulfonyl group; a phenyl 

group; a pyridyl group; an amino group which may be substituted with .1-2 

groups selected independently from the group consisting of an alkyl group, an 

alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl group; an alkoxy 

group; and an aliphatic heterocyclic group which may be substituted with 1-3 

groups selected independently from the group consisting of a hydroxyl group, an 

oxo group, an alkyl group, an alkanoyl group, and an alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, piperazinyl, thiomorpholinyl, or morpholinyl, 

(iij a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 
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(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting 

ofan alkoxycarbonyl group, and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may partially hydrogenated 

is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an alkanoyl group 

which may be substituted with 1-2 groups selected independently from the group 

consisting of an a halogen atom, and a hydroxyl group; a cycloalkylcarbonyl 

group which may be substituted with a hydroxyl group; an oxetanylcarbonyl 

group which may be substituted with an alkyl group; an alkoxy group; a 

carbamoyl group which may be substituted with 1-2 alkyl groups; an aliphatic 

heterocyclic group which may be substituted with an oxo group (wherein the 

aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and a 

pyrimidinyl group, 
wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, l~azabicyclo[2.2.2]octyl, 8~azabicyclo[3.2. IJoctyl, 

homomorpholinyl, 3-oxabicyclo[3,3. ljnonyl, or 3-oxo-9-azabicvclo{3.3. ljnonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and ma}' be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, an 

alkylsulfonyl group, and pyridazinyl group, 

wherein a heteroaryl group of (iv) the heteroaryl group which may be 

partially hydrogenated and may be substituted is pyrazolyl, pyridyl, or 

imid azopyr i dinyl, 

an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 
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may be substituted with an alkyl group (wherein the alkyl may be substituted 

with a hydroxyl group) which is formed from RB7and R4c being bound to each 

other at their terminus, together with a nitrogen atom to which they are bound, 

when Xc is NR4c, is piperazinyl, or pyrrolidinyl, 

or a pharmaceutically acceptable salt thereof. 

[0055] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is 

(1) a 3- to 7-membered monocyclic cycloalkyl group which may be 
substituted with an alkyl group, 

(2) a 3- to 7-membered monocyclic cycloalkenyl group which may be 
substituted with an alkyl group, 

(3) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxyalkyl group, an alkoxy group, and a methylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(4) a naphthyl group which may be substituted with an alkyl group, 

(5) a tetrahydronaphthyl group, 

(6) a heteroaryl group which may be substituted with a cyano group or an 

alkyl group (wherein the heteroaryl groxip is a pyridyl group, a thienyl group, an 

indazolyl group, an indolyl group, a benzothiazolyl group, or an isoquinolyl 

group), or 

(7) a dihydrobenzopyranyl group, 

(B) RB is a group of the above formula (B-4): 

wherein 

(i) when Xa is CR3a, 

Xb is CHR3b, and X^ is O or NR4s 

Xb is O, and X= is NR4c, or 

Xb is NR4b, and X* is O, NR4^ or CHR3s 

(ii) when Xa is N, 
Xb is CHR3b or C(-Q), and. X= is NR4<=, or 

Xb is NR4b,and X<= is CHR3=, 

wherein R3a is a hydrogen atom, a hydroxyl group, an alkyl group, or an 
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amino group, 
each of R3b and R3c is a group selected independently from the group 

consisting of a hydrogen atom, a hydroxyl group, and an alkyl group, 

each of R4b and R4c is a group selected independently from the group 

consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group, 

RB6 is a hydrogen atom or an alkyl group, 

RB7 is 
(i) an alkyl group which may be substituted, wherein a substituent of the 

alkyl group is an aliphatic heterocyclic group which may be substituted with 1-2 

groups selected independently from the group consisting of an oxo group, an 

alkylsulfonyl group, a hydroxyl group, an alkyl group, and an alkanoyl group 

(wherein the aliphatic heterocyclic ring is morpholinyl, thiomorpholinyl, or 

piperidinyl), 

(ii) a cycloalkyl group which may be substituted (wherein the cycloalkyl 

group is a cyclopentyl group, a cyclohexyl group, a bicyclo[2.2.2]octyl group, or 

an adamantyl group), wherein a substituent of the cycloalkyl group is 1-2 groups 

selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group 

(wherein the aliphatic heterocyclic group is selected from a thiomorpholinyl 

group, a piperidinyl group, a piperazinyl group, or a morpholinyl group); an 

amino group which may be substituted with 1-2 groups selected independently 

from the group consisting of an alkyl group and an alkanoyl group; an alkyl 

group which may be substituted with a hydroxyl group; an alkoxy group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 

alkyl groups; and an alkylsulfonyl group, 

(iii) an aliphatic heterocyclic group which may be substituted (wherein the 

aliphatic heterocyclic group is selected from, an azetidinyl group, a 

tetrahydrofuranyl group, a pyrrolidinyl group, a tetrahydropyranyl group, a 

piperidinyl group, a tetrahydrothiopyranyl group, or 3-oxabicyclo[3.3. ljnonyl), 

wherein a substituent of the aliphatic heterocyclic group is 1-3 groups selected 

independently from the group consisting of a halogen atom; a hydroxyl group; an 

oxo group; an alkyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group, a cycloalkyl group 

which may be substituted with a hydroxyl group, an alkoxy group, alkylsulfonyl 



group, an alkylsulfonylamino group, a carbamoyl group which may be 

substituted with 1-2 alkyl groups, morpholinylcarbonyl group, and a heteroaryl 

group which may be substituted with an alkyl group and may be partially 

hydrogenated (wherein the heteroaryl which may be partially hydrogenated is 

pyridyl, imidazolyl, imidazolinyl, oxazolyl, or triazolyl); an alkanoyl group which 

may be substituted with a hydroxyl group; a pyrimidinyl group; and a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group, or 

(iv) a pyrazolyl group which may be substituted with an alkyl group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 
alkyl groups, 

or a pharmaceutically acceptable salt thereof. 

[0056] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

(A) RA is 

(1) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, and a 

haloalkyl group, 

(2) a pyridyl group which may be substituted with a cyano group, or 

(3) a dihydrobenzopyranyl group, 

(B) RB is a group of the above formula (B-4): 

wherein Xa represents N, 

Xb represents CH2, and Xc represents NH, or 

Xb represents NH, and Xc represents CH2, 

RB6 represents a hydrogen atom, 
RB7 is 

(i) an alkyl group which may be substituted, wherein a substituent of the 

alkyl group is an aliphatic heterocyclic group which may be substituted with 1-2 

groups selected independently from the group consisting of an oxo group, a 

hydroxyl group, an alkyl group, and an alkanoyl group (wherein the aliphatic 

heterocyclic ring is morpholinyl, thiomorpholinyl, or piperidinyl), 

(ii) a cyclohexyl group which may be substituted, wherein a substituent of 

the cyclohexyl group is 1-2 groups selected independently from the group 

consisting of a piperidinyl group which may be substituted with a hydroxyl 
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group; an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group and an alkanoyl 

group; and an alkoxy group which may be substituted with a carbamoyl group 

which may be substituted with 1-2 alkyl groups, 

(iii) an aliphatic heterocyclic group which may be substituted (wherein the 

aliphatic heterocyclic group is selected from an azetidinyl group, a 

tetrahydrofuranyl group, a pyrrolidinyl group, a tetrahydropyranyl group, a 

piperidinyl group, a tetrahydrothiopyranyl group, or 3~oxabicyclo[3,3. l]nonyl), 

wherein a substituent of the aliphatic heterocyclic group is 1-3 groups selected 

independently from the group consisting of a hydroxyl group; an alkyl group 

which may be substituted with 1-3 groups selected independently from the group 

consisting of an amino group which may be substituted with an alkylsulfonyl 

group, a carbamoyl group which may be substituted with 1-2 alkyl groups, and 

an imidazolinyl group which may be substituted with an alkyl group; an alkanoyl 

group which may be substituted with a hydroxyl group; and a cycloalkylcarbonyl 

group which may be substituted with a hydroxyl group, or 

(iv) a pyrazolyl group which may be substituted with an alkyl group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 

alkyl groups, 

or a pharmaceutically acceptable salt thereof. 

[0057] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 
RA is a phenyl group which may be substituted with an alkyl group or a haloalkyl 

group, 

RB is a group of the above formula (B-4): 

wherein 
Xa is CR3a, 

Xb is CHR3b, 

R3a is a hydrogen atom, 

R3b is a hydrogen atom or a hydroxy! group, 

Xc is NR4c, 

R4c is a hydrogen atom, or an alkyl group, 

RB6 is a hydrogen atom, 



R37 is a cycloalkyl group which may be substituted with an alkyl group or 

an amino group which may be substituted with 1-2 alkyl groups, or a 

pharmaceutically acceptable salt thereof. 

[0058] 

As another preferable embodiment, the present invention comprises a 

compound of the above general formula [I]: 

wherein 

RA is a phenyl group which may be substituted with a halogen atom, 

RB is a group of the above formula (B-4): 

wherein 
Xa is CR3a, 

Xb is NR4b, 

X= is NR4s 

R3a is a hydrogen atom, 

R4b is a hydrogen atom or an alkyl group, 

R4c is a hydrogen atom or an alkyl group, 

R36 is a hydrogen atom, 

RB7 is an alkyl group, or a pharmaceutically acceptable salt thereof. 

[0059] 

The specific and non-limiting examples of the compounds which are 

included in the preferable embodiments of the present invention are those 

selected from the group consisting of: 

3-[4-[(cis-3-hydroxytetrahydromran-4~yi)carbamoyimethyI]piperazin-l-yl]-5-(4-

trifluoromethylphenyl)-1,2,4-triazine, 

5-(4-fluorophenyl)-3-[4-[[trans-4-(N-methylcarbamoylmethyloxy) 

cyclohexyl]carbamoylmethyl]piperazin- 1-ylj- 1,2,4-triazine, 

3-[4-[[(l-acetyl-4-hydroxypiperidin-4~yl)methyl]carbamoylmethyl]piperazin-l-yl]-

5-(4-chlorophenyl)~ 1,2,4-triazine, 

3-[4-[[(7-exo-9-endo)-9-hydroxy-3-oxabicyclo[3.3. ljnonan-7-

yl]carbamoylmethyl]piperazin-l-yl]-5-(4-trifluoromethylphenyl)- 1,2,4-triazine, 

5-(4-fluorophenyl)-3-[4-[[l-[2-(methylsulfonylamino)ethyl]piperidin-4~ 

yl]carbamoylmethyl]piperazin~ 1-yl]- 1,2,4-triazine, 

5-{2-cyano-5-pyridyl)-3-[4-[[l-[(l-hydroxy cyclopropyl)carbonyl]piperidin-4-

yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

5-(4-fiuorophenyl)-3-[4-[[trans-4-(4-hydroxypiperidino) 
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cyclohexyl]carbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine, 

5- (4-fluorophenyl) - 3- [4- [ [ 1 -((R)-2-hydroxybutanoyl)piperidin-4-

yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

5~(4~fluorophenyl)-3-[4-[(3S)-l-[(l-hydroxycyclopropyl)carbonyl]pyrrolidin-3-

yl]carbamoylmethyl]piperazin-1 -ylj-1,2,4-triazine, 

3-[4-[[cis-3-(dimethylamino) cyclohexyl]carbanaoylniethyl]piperazin-l-yl]-5-(4-

fluorophenyl)-1,2,4-triazine, 

3-[4-[[l-[(4,5-dihydro-lH-imidazol-2-yl)methyl]piperidin-4-

yl]carbaxnoylmethyljpiperazin-1 -yl]- 5- (4-fluorophenyl)-1,2,4- triazine, 

3-[4-[[trans-4-(acetoaxnino) cyclohexyl]carbamoylmethyl]piperazin-l-yl]~5-(p-

tolyl)-1,2,4-triazine, 

3-[4-[[l-(N,N-dimethylcarbamoylmethyl)~lH-pyrazol-4-

yl]carbamoylmethyl]piperazin-1-yl]-5-(4-fluorophenyl)- 1,2,4-triazine, 

5-(4-fluorophenyl)-3-[4~f l~[(l-hydroxycyclopropyl)carbonyl]azetidin~3-

yl]carbamoylmethyl]piperazin~ 1-yl]-1,2,4-triazine, 

3- [4- [ [trans-4- (N-methylcarbamoylmethyloxy) 

cyclohexyl]carbamoylmethyl]piperazin-l-yl]-5-(4-trifluororaethylphenyl)-1,2,4-

triazine, 

3-[4-[[cis-3-(acetoamino) cyclohexyl]carbamoylmethyl]piperazin-1 -yl]-5-(4-

fluorophenyl)- 1,2,4-triazine, 

5-(4-chlorophenyl)-3~[(3S,4S)-4-[(cis~3-hydroxytetrahydropyran~4~ 

yl)carbamoylrnethyl]piperazin- 1-yl]- 1,2,4-triazine, 

3- [4- [ [ 1 - (N,N-dimethylcarbamoylmethyl) -1 H-pyrazol-4-

yl] carb amoylmethyljpip erazin- 1-yl] -S-(p-tolyl) -1,2,4 -triazine, 

5-(4-chlorophenyl)~3-[4-[[l-(N,N-dimethylcarbamoylmethyl)-lH-pyrazol-4-

yl]caxbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

5-(4-chlorophenyl)-3-[4-[(trans-3-hydroxytetraIiydropyran~4-

yl)caxbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

3-[4-[fl-(N-methylcarbamoylmethyl)-lH-pyrazol-4-yl]carbamoylmethyl]piperazin-

1 -yl]-5-(p-tolyl)-1,2,4-triazine, 

5- (4-fluorophenyl)-3-[4-{[ 1-(N-methylcarbamoylmethyl) -1 H-pyrazol-4 -

yl]carbaxnoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

5- (4-chlorophenyl) - 3- [4- [[ 1 - (N-methylcarbam oylmethyl) -1 H-pyrazol-4-

yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

5-(4-chlorophenyl)-3-[4-[(3-methylbutanoyl)amino]piperazin-1-yl]-1,2,4-triazine, 



5~(4-fiuorophenyl)-3-[4-[[( (2R)-4-methylmorpholyn-2-

yl)methyl]carbamoylmethyl]piperazin-1 -yl]-1,2,4-triazine, 

3-[4-[[l-(N-methylcaxbamoylmethyl) piperidin-4-yl]carbamoylmethyl]piperazin-1-

yl]-5-{p-tolyl)-l ,2,4-triazine, 

3-[4-[[2-{ 1,1-dioxothiomorholino) ethyl]carbamoylmethyl]piperazin-l-yl]-5-(4-

fluorophenyl)-1,2,4-triazine, 

3-[4-[[trans-4-(dimethylamino) cyclohexyl]carbamoylmethyl]piperazin-1 -yl]-5-(4-

fluorophenyl)-1,2,4-triazine, 

5- (4-ftuorophenyl)-3~[4-[(piperazin-l-yl)carbamoylmethyl]piperazin~ 1 -yl] -1,2,4-

triazine, 

5- (dihydrobenzopyran-5 -yl) - 3- [4- (isopropylcarbamoylmethyl) piperazin-1 -yl] -

1,2,4-triazine, 

3-[4-(4-fluorophenyl) piperazin-l-yl]-5-(o-tolyl)-1,2,4-triazine, and 

5-(2~cyano~5-pyridyl)-3~[4-(isopropylcarbaraoylmethyl) piperazin- 1-yl]-1,2,4-

triazine, 

or a pharmaceutically acceptable salt thereof. 

[0060] 

If a compound [I] of the present invention has chiral carbon atom(s) in the 

molecule, there can be multiple stereoisomers based on the chiral carbon atom(s) 

(i.e., diastereomers, or enantiomers). However, any one of the stereoisomers and 

any combination thereof are also included in the present invention. 

[0061] 

A compound [I] of the present invention includes, for example, a 

radiolabeled compound (e.g., it is labeled with 3H, 13C, 14C, 15N, 18F, 32P, 3SS, 125I, 

and the like) and a deuterium converter thereof. 

[0062] 
A compound [I] of the present invention or a pharmaceutically acceptable 

salt thereof has an inhibitory effect against aldosterone synthetase, and therefore 

it is useful for preventing or treating various diseases and/or disease states 

evoked by an increased level of aldosterone and/or overproduction of aldosterone, 

or for improving prognosis of these diseases. These diseases includes, for 

example, primary aldosteronism (unilateral or bilateral adrenal adenomas, 

unilateral or bilateral adrenal hyperplasia, aldosterone-producing adrenal 

carcinoma, unilateral adrenal multiple nodules aldosteronism, glucocorticoid 

reactive aldosteronism, familial aldosteronism, or ectopic aldosterone-producing 
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tumors, and the like), secondary aldosteronism (hypertension caused by an 

estrogen preparation, renal vascular hypertension, pregnancy hypertension, 

malignant hypertension, pheochromocytoma, congestive heart failure, 

pseudohypoaldosteronism, chronic liver disease associated with ascites (hepatic 

cirrhosis, and the like), inappropriate use of a medicament such as a laxative 

and a diuretic, or hyperaldosteronemia associated with nephrotic syndrome, 

Bartter's syndrome or Gitelman syndrome, and the like), hypertension (essential 

hypertension, secondary hypertension (renal vascular hypertension, renal 

parenchymal hypertension, primary aldosteronism, pheochromocytoma, sleep 

apnea syndrome, Cushing's syndrome, drug induced hypertension, aortostenosis, 

or hyperparathyroidism, and the like), treatment-resistant hypertension, 

mineralocorticoid-related hypertension, and the like), hart failure (congestive 

heart failure, left ventricular failure, right ventricular failure, systolic dysfunction, 

diastolic dysfunction, and the like), cardiomyopathy, cardiac hypertrophy (left 

ventricular hypertrophy, and the like), myocardial infarction, myocardial necrosis 

lesion, failure after myocardial ischemia, coronary artery disease, fibrosis or 

remodeling of myocardium or blood vessels (cardiovascular fibrosis and 

remodeling caused by hypertension and/or vascular endothelial function 

disorder, and the like), vascular restenosis, blood vessel wall thickening, arterial 

sclerosis, renal failure (chronic renal failure, and the like), acute renal disorder, 

chronic kidney disease, renal fibrosis, nephropathy (diabetic nephropathy, and 

the like), hypokalemia, obesity, metabolic syndrome, sleep apnea syndrome, 

retinopathy (diabetic retinopathy, and the like), hepatic disease, abnormal lipid 

metabolism, sympathetic hyperactivity, idiopathic and/or cyclic edema, 

headache, anxiety, depressive disorders, and the like 

[0063] 
In particular, a compound [I] of the present invention or a pharmaceutically 

acceptable salt thereof is useful for preventing or treating primary aldosteronism, 

secondary aldosteronism, hypertension, heart failure, arterial sclerosis, 

nephropathy, or retinopathy. 

[0064] 
As described above, a compound [I] of the present invention or a 

pharmaceutically acceptable salt thereof has an excellent inhibitory activity 

against Cypl 1B2, and as a result of studying the inhibitory activity against 
human CypllB2 according to an assay method described in Experimental 



example 1 below, each of the compounds of the compound [I] described in 

Examples of the present application has an IC50 value of lOOnM or below. In 

addition, a compound [I] of the present invention includes a compound which 

exhibits high selectivity to CyPllB2. 

For example, the IC50 value (nM) of the compound described in Example 22 

(that is, chemical name, 3-[4-[[trans-4-

(dimethylamino)cycIohexyl]carbamoylmethyl]piperazin- l-yl]-5-(4-fluorophenyl)-

1,2,4-triazine) against human Cypl 1B2 is 500 times higher than those against 

human Cypl 1B1 because of high selectivity to human CypllB2. 

[0065] 

A compound [I] of the present invention can be applied for a medical use as 

both a free form and a pharmaceutically acceptable salt thereof. The 

pharmaceutically acceptable salt includes, for example, an inorganic salt such as 

hydrochloride, sulfate, phosphate or hydrobromide, an organic salt such as 

acetate, fumarate, oxalate, citrate, methanesulfonate, benzenesulfonate, tosylate 

salt or maleate. 

[0066] 

A compound [I] of the present invention or a pharmaceutically acceptable 

salt thereof includes any of an inner salt and an adduct thereof, as well as a 

solvate or a hydrate thereof. 

[0067] 

A compound [I] of the present invention or a pharmaceutically acceptable 

salt thereof can be orally or parenterally administered alone, or as a 

pharmaceutical composition comprising' the compound and a pharmaceutically 

acceptable carrier. The pharmaceutically acceptable carrier may be a 

conventional carrier in the art, and includes, for example, a diluent, a binder 

(syrup, gum arabic, gelatin, sorbitol, tragacanth, polyvinylpyrrolidone, and the 

like), an excipient (lactose, sucrose, corn starch, potassium phosphate, sorbit, 

glycine, and the like), a lubricant (magnesium stearate, talc, polyethylene glycol, 

silica, and the like), a disintegrant (potato starch), and a wetting agent (sodium 

lauryl sulfate, and the like). 

A dosage form for such a pharmaceutical composition is not limited to a 

particular one, and includes a conventional medicinal formulation such as, for 

example, a tablet, a granule, a capsule, a powder, an injection, an inhalant, and 

a suppository. 
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[0068] 

A dosage of a compound [I] of the present invention or a ph.armacetically 

acceptable salt thereof varies depending on a mode of administration, age, body 

weight, condition of a patient, and the like. In the case of parenteral 

administration, the dosage is generally 0.001-1 Omg/kg/day, and preferably 0.01-

lOmg/kg/day. In the case of oral administration, the dosage is generally 0.01-

lOOmg/kg/day, and preferably 0.1-1 Omg/kg/day. 

[0069] 
A compound [I] of the present invention or a pharmaceutically acceptable 

salt thereof can be used alone, or in combination with one or more other 

medicaments depending on, for example, a disease to be treated. Such a 

medicament includes, for example, one or two or more medicaments selected 

from the group consisting of (1) an antihypertensive drug such as an angiotensin 

converting enzyme inhibitor, an angiotensin II receptor antagonist, a calcium 

antagonist, a p-blocker, an a/j3~blockers; (2) a diuretic such as a thiazide diuretic 

and a loop diuretic; (3) a therapeutic agent for heart failure such as nitroglycerin 

and a digitalis preparation; (4) an anti-arrhythmic agent such as Na channel 

blocker; (5) an antilipemic agent such as an HMG-CoA reductase inhibitor; (6) an 

antithrombogenic agent such as a blood coagulation inhibitor and a thrombolytic 

agent; (7) a therapeutic agent for diabetes/diabetes complications such as 

insulin, ac a-glucosidase inhibitor, an insulin resistance improving agent, an 

insulin secretion enhancer, and an aldose reductase inhibitor; (8) an anti-obesity 

agent; (9) a chemotherapeutic agent; and (10) an Immunomodulatory agent such 

as an immunosuppressant and an immunoenhancer. 

[0070] 

A compound of the present invention or a pharmaceutically acceptable salt 

thereof can be prepared, for example, as follows. 

Synthetic Process A1 
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[Chemical formula 16] 

[wherein Rt>bl represents an alkyl group, X1 represents a halogen atom, X2 

represents a hydrogen atom or a halogen atom, ring B1 represents an isoindolinyl 

group, an aliphatic heterocyclic group of the above formula (B-3), a group of the 

above formula (B-4), or a spiro cyclic group of the above formula (B-5), and ring 

A1 is the same as defined above.] 

[0071] 

A compound of the general formula [lb] which is one of the desired 

compounds [I] of the present invention can be prepared, for example, as follows. 

[0072] 

Firstly, a compound of the general formula [la] is prepared by a nucleophilic 

addition reaction of a compound of the general formula [a] with a compound of 

the general formula [b], or with a compound of the general formula [c] in the 

presence of an organic lithium compound, and then, the resulting compound- of 

the general formula [a-1] is oxidized. The resulting compound [la] is reacted 

with a compound of the general formula [d] or a salt thereof, and optionally a 

resulting product is converted to a pharmaceutically acceptable salt thereof to 

give the desired compound [lb] or a pharmaceutically acceptable salt thereof. 

[0073] 
The nucleophilic addition reaction between the compounds [a] and [b] can 

be carried out in an appropriate solvent according to a conventional method. 

The solvent, which does not interfere with the reaction, includes, for example, 

ethers such as tetrahydrofuran, aromatic hydrocarbons such as toluene, 

aliphatic hydrocarbons such as hexane, or a mixture thereof. An amount used 

of the compound [b] may be 1.0-1.5 equivalents, preferably 1.2 equivalents to the 

compound [a]. This reaction can be carried out at -78 °C to room temperature, 
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preferably at 0 °C to room temperature. 

[0074] 

The nucleophilic addition reaction between the compounds [a] and [c] can 

be carried out in an appropriate solvent in the presence of an organic lithium 

compound according to a conventional method. The solvent, which does not 

interfere with the reaction, includes, for example, ethers such as tetrahydrofuran, 

aromatic hydrocarbons such as toluene, aliphatic hydrocarbons such as hexane, 

or a mixture thereof. The organic lithium compound includes n-butyllithium, 

and s-butyllithium. An amount used of the compound [c] may be 1.0-2.0 

equivalents, preferably 1.3-1.5 equivalents to the compound [a]. An amount 

used of the organic lithium compound may be 1.0-2.0 equivalents, preferably 

1.2-1.4 equivalents to the compound [a]. This reaction can be carried out at -
78 °C to room temperature, preferably at -78 to -40 °C. 

[0075] 

The oxidation reaction of the compounds [a-1] can be carried out in an 

appropriate solvent in the presence of an oxidizing agent according to a 

conventional method. The solvent, which does not interfere with the reaction, 

includes, for example, aromatic hydrocarbons such as toluene, ethers such as 

dioxane, halogenated aliphatic hydrocarbons such as chloroform, amides such as 

N~methylpyrrolidone, or a mixture thereof. The oxidizing agent includes, for 

example, 2,3-dichloro-5,6-dicyano-p-benzoquinone (DDQ), and manganese 

dioxide. An amount used of the oxidizing agent may be 1.0-1.5 equivalents, 

preferably 1.2 equivalents to the compound [a-1]. This reaction can be carried 

out at 0 °C to room temperature, preferably at room temperature. 

[0076] 

A reaction of the compound [la] with the compound fdj or a salt thereof can 

be carried out, for example, in an appropriate solvent in the presence or absence 

of a base. A salt with an inorganic acid such as, for example, hydrochloride and 

sulfate can be used as a salt of the compound [d]. The solvent is required not to 

interfere with the reaction, and includes, for example, amides such as N~ 

methylpyrrolidone, ethers such as tetrahydrofuran, alcohols such as methanol, 

dirnethylsulfoxide, water, or a mixture thereof. It is preferable that the reaction 

is carried out in the presence of a base in order to accelerate the reaction. Such 

a base includes, for example, diisopropylethylamine, diazabicycloundecene, and 

sodium carbonate, and is preferably diisopropylethylamine. An amount used of 
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the compound [d] or a salt thereof may be 1.0-10 equivalents, preferably 2.0-7.0 

equivalents to the compound [la]. This reaction can be carried out at room 
temperature-250 °C, preferably at 150-240 °C. 

[0077] 

Synthetic Process A2 

[Chemical formula 17] 

[wherein the symbols are the same as defined above.] 
[0078] 

A conversion reaction from the compound [la] to the compound [lb], can 

also be carried out, for example, as follows. 

[0079] 

Firstly, the compound [la] is oxidized to give a compound of the general 

formula [e]. This compound is reacted with the compound [d] or a salt thereof to 

give a compound, and optionally, the resulting compound is converted to a 

pharmaceutically acceptable salt thereof to give the desired compound [lb] or a 

pharmaceutically acceptable salt thereof. 

[0080] 

The oxidation reaction of the compound [la] can \..J^ UCU. J. ^od O L.t L i~LJl CU.J. 

appropriate solvent in the presence of an oxidizing agent according to a 

conventional method. The solvent, which does not interfere with the reaction, 

includes, for example, halogenated aliphatic hydrocarbons such as 

dichloromethane. The oxidizing agent includes, for example, m-

chloroperbenzoic acid (mCPBA), potassium permanganate, and oxone (Aldrich). 

An amount used of the oxidizing agent may be 2.0-3.0 equivalents, preferably 2.0 

equivalents to the compound [la]. This reaction can be carried out at 0 °C to 

room temperature, preferably at room temperature. 

[0081] 

The reaction of the compound [e] and the compound [d] or a salt thereof can 

be carried out, for example, in an appropriate solvent. The similar salt of the 

compound [d] as described in the above synthetic process A1 can be used as a 
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salt of the compound [d], The solvent, which does not interfere with the reaction, 

includes, for example, ethers such as tetrahydrofuran. halogenated aliphatic 

hydrocarbons such as chloroform, aromatic hydrocarbons such as toluene, 

amides such as dimethylformamide, acetonitrile, or a mixture thereof. It is 

preferable that the reaction is carried out in the presence of a base in order to 

accelerate the reaction. The base includes, for example, diisopropylethylamine, 

diazabicycloundecene, and sodium carbonate, and is preferably 

diisopropylethylamine. An amount used of the compound [d] or a salt thereof 

may be 1.0-10 equivalents, preferably 2.0-5.0 equivalents to the compound [e]. 

This reaction can be carried out at 0-100 °C, preferably at room temperature. 

[0082] 

Synthetic Process A3 

[Chemical formula 18] 

wherein the symbols are the same as defined above, 

[0083] 

A desired compound [Ic] can be prepared by a condensation reaction 

between a compound of the general formula. [Ib'] and a compound of the general 

formula [f] or a salt thereof. 

[0084] 

The condensation reaction between a compound of the general formula [lb'] 

and a compound of the general formula [f] or a salt thereof can be carried out, for 

example, in an appropriate solvent in the presence of a condensing agent and a 

base according to a conventional method. The similar salt of the compound [d] 

as described in the above synthetic process A1 can be used as a salt of the 

compound [1], The solvent, which does not interfere with the reaction, includes, 

for example, amides such as dimethylformamide, ethers such as tetrahydrofuran, 

halogenated aliphatic hydrocarbons such as chloroform, and aromatic 

hydrocarbons such as toluene, acetonitrile, or a mixture thereof. The 

condensing agent includes, for example, o-(7-azabenzotriazol-l-yl)-N,N,N',N'~ 
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tetramethyluroniumhexafluorophosphate (HATU), and l-ethyl-3-(3-

dimethylaminopropyljcartaodiimide hydrochloride. The base includes, for 

example, amines such as diisopropylethylamine. An amount used of the 

condensing agent may bel.0-5.0 equivalents, preferably 1.2-3.0 equivalents to 

the compound [lb']. An amount used of the base may be 0-10 equivalents, 

preferably 2.0-6.0 equivalents to the compound [lb']. This reaction can be 

carried out at 0-100 °C, preferably at room temperature. 

[0085] 

Synthetic Process B 

['Chemical formula 19] 

wherein Raal and Raa2 are the same or different and each represents a hydrogen 

atom or an alkyl group, or both are bound to each other at the terminus thereof 

to form a straight or branched chain alkylene group; and the other symbols are 

the same as defined above. 

[0086] 

A desired compound [lb] can also be prepared, for example, as follows. 

Firstly, a compound of the general formula [g] is reacted with the compound 

[d] or a salt thereof to give a compound of the general formula [h]. The desired 

compound [lb] can be prepared by subjecting this compound [h] to a coupling 

reaction with a compound of the general formula [i]. 

[0087] 

The reaction of the compound [g] and the compound [d] or a salt thereof can 

be carried out by the similar manner as that of the compound [la] and the 

compound [d] or a salt thereof. The similar salt of the compound [d] as 

described in the above synthetic process A1 can be used as a salt of the 

[9] [h] 
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compound [d]. 

[0088] 

The coupling reaction between the compound [h] and the compound [i] can 

be carried out according to a conventional method in an appropriate solvent in 

the presence of a base, a phosphonium type condensing agent, a palladium 

catalyst, and water, The solvent, which does not interfere with the reaction, 

includes, for example, ethers such as dioxane, amides such as 

dimethylformamide, aromatic hydrocarbons such as toluene, or a mixture thereof. 

The phosphonium type condensing agent includes, for example, 

bromotris(pyrrolidmo)phosphonium hexafluorophosphate (PyBROP). and 

benzotriazol-l-yloxy-trisdimethylaminophosphonium (BOP). The base includes, 

for example, amines such as triethylamine, alkaline metal carbonates such as 

sodium carbonate, and potassium phosphate. The palladium catalyst includes, 

for example, bis(triphenylphosphine)palladium chloride, 

tetrakis(triphenylphosphine)dipalIadium, palladium acetate, and 1,1'-

bis(diphenylphosphino)ferrocenepaIladium dichloride. The ligand includes, for 

example, tri-t-butylphosphine, triphenylpho sphine, and 4,5-

bis(diphenylphosphino)-9,9~dimethylxanthene(xantphos). An amount used of 

the above phosphonium type condensing agent may be 1.0-2.0 equivalents, 

preferably 1.2-1.5 equivalents to the compound [h], An amount used of the 

above base may be 2.0-6.0 equivalents, preferably 3.0-4.0 equivalents to the 

compound [h], An amount used of the compound [i] may be 1.0-4.0 equivalents, 

preferably 2.0-3,0 equivalents to the compound [hj An amount used of the 

above palladium catalyst may be 0.01-0.1 eqtuvalents, preferably 0,05 

equivalents to the compound [h] This reaction can be carried out at room 

temperature-150 °C, preferably at 80-120 °C. 

[0089] 
Synthetic Process C1 

[Chemical formula 20] 

|TN-N (TyV-© w [jb] 
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wherein the symbols are the same as defined above. 

[0090] 

A desired compound [lb] can also be prepared, for example, by a coupling 

reaction between a compound of the general formula |j] and the compound [i]. 

The coupling reaction between the compound [j] and the compound [i] can 

be carried out in an appropriate solvent in the presence of a palladium catalyst 

and a base in the presence or absence of a ligand according to a conventional 

method. The solvent, which does not interfere with the reaction, includes, for 

example, ethers such as tetrahydrofuran, aromatic hydrocarbons such as 

toluene, amides such as dimethylformamide, water, or a mixture thereof. The 

palladium catalyst includes, for example, tris(dibenzylideneacetone)dipalladium 

and bis(triphenylphosphine)palladium chloride. The base includes, for example, 

alkali metal carbonates such as cesium carbonate and potassium phosphate. 

The ligand includes, for example, tri(tert-butyl) phosphine, and tertiary 

phosphine such as triphenylphosphine. An amount used of the compound [i] 

may be 1.0-3.0 equivalents, preferably 1.1-1.5 equivalents to the compound £j]. 

An amount used of the palladium catalyst may be 0.01-0.1 equivalents, 

preferably 0.05 equivalents to the compound jj]. An amount used of the base 

may be 2.0-6.0 equivalents, preferably 3.0-4.0 equivalents to the compound [j]. 

An amount used of the ligand may be 0.02-0.2 equivalents, preferably 0.1 

equivalents to the compound [j]. This reaction can be carried out at room 

temperature-200 °C, preferably at 80-150 "C. 

[0091] 

Synthetic Process C2 
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[Chemical formula 21] 

N^N B 

0] 

(A^"X3 [I] 
.— 

[(CH3)3Sn]2 

(CH3)3SrT B1 

•© 
wherein X3 represents a halogen atom (e.g., a bromine atom), and the other 

symbols are the same as defined above. 

[0092] 

A desired compound [lb] can also be prepared, for example, as follows. 

Firstly, the compound [j] is converted to a tin compound of the general 

formula [k]. Then, the desired compound [lb] can be prepared by subjecting the 

compound [k] to a coupling reaction with a compound of the general formula [I]. 

[0093] 
The reaction for obtaining the compound [k] from the compound [j] can be 

carried out by reacting the compound [j] with bis(trimethyltin) in an appropriate 

solvent in the presence of a palladium catalyst according to a conventional 

method. The solvent, which does not interfere with the reaction, includes, for 

example, ethers such as dioxane, aromatic hydrocarbons such as toluene, 

amides such as dimethylformamide, or a mixture thereof. The palladium 

catalyst includes, for example, tetrakis(triphenylphosphine)dipalladium, and 

bis(triphenylphosphine)palladium chloride. An amount used of bis(trimethyltin) 

may be 1.0-3.0 equivalents, preferably 1.5-2.0 equivalents to the compound [j]. 

An amount used of a palladium catalyst may be 0.01-0.1 equivalents, preferably 

0.03 equivalents to the compound [j]. This reaction can be carried out at room 
temperature-150 °C, preferably at 80-120 °C. 

[0094] 
The coupling reaction between the compound [k] and the compound [1] can 

be carried out in an appropriate solvent in the presence of a palladium catafyst 
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according to a conventional method. The solvent, which does not interfere with 

the reaction, includes, for example, ethers such as dioxane, aromatic 

hydrocarbons such as toluene, amides such as dimethylformamide, or a mixture 

thereof. The palladium catalyst includes, for example, 

tetrakis(triphenyIphosphine)dipalladium, and bis(triphenylphosphine)paBadium 

chloride. An amount used of the compound [1] may be 1.0-1.5 equivalents, 

preferably 1.0-1.2 equivalents to the compound [k]. An amount used of a 

palladium catalyst may be 0.01-0.1 equivalents, preferably 0.1 equivalents to the 

compound [k]. This reaction can be carried out at room temperature-150 °C, 
preferably at 80-120 °C. 

[0095] 

Synthetic Process C3 

[Chemical formula 22] 

wherein ring A3 represents cycloalkenyl group which may be substituted, ring A4 

represents a cycloalkyl group which may be substituted, and the symbols are the 

same as defined above. 

[0096] 

A desired compound [Id] can. be prepared by subjecting a compound of the 

general formula [m] to catalytic reduction. 

The catalytic reduction reaction of the compound [m] can be carried out in 

an appropriate solvent in the presence of a base and a catalyst under a hydrogen 

atmosphere according to a conventional method. The solvent, which does not 

interfere with the reaction, includes, for example, alcohols such as methanol, 

esters such as ethyl acetate, ethers such as tetrahydrofuran, or a mixture thereof. 

The catalyst includes, for example, a palladium/carbon catalyst. The base 

includes, for example, amines such as triethylamine. An amount used of the 

catalyst may be 0.3-1.0, preferably 0.3 in a weight ratio to the compound [m]. 

An amount used of the base may be 3-10, preferably 5 in a volume/weight ratio 

to the compound [m]. This reaction can be carried out at 0 °C to room 
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temperature, preferably at room temperature. 

[0097] 

Synthetic Process C4 

[Chemical formula 23] 

pB6 

N—Z1 

RA [O] 

[p] 

RA [n] 

wherein Z1 represents a protecting group of an amino group (e.g., an 

alkoxycarbonyl group such as tert-butoxycarbonyl group), X4 represents a 

halogen atom (e.g., a chlorine atom, and a bromine atom), and the other symbols 

are the same as defined above. 

[0098] 

A desired compound [le] can be prepared as follows. 

Firstly, a compound of the general formula [n] is deprotected to give a 

compound of the general formula [o]. The desired compound fie] can be 

prepared by subjecting the compound [o] to a substitution reaction with a 

compound of the general formula [p]. 

[0099] 

A deprotection reaction of the compound [n] for obtaining the compound [o] 

can be carried out by removing a protecting group using a conventional method 

depending on a type of said protecting group Z1. For example, when Z1 is a tert-

butoxycarbonyl group, said protecting group can be removed by treating the 

compound [n] with an acid in an appropriate solvent according to a conventional 
method. The solvent, which does not interfere with the reaction, includes, for 

example, esters such as ethyl acetate, halogenated aliphatic hydrocarbons such 

as chloroform, alcohols such as methanol, or a mixture thereof. The acid 

includes, for example, hydrochloric acid, and trifluoroacetic acid. 
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[0100] 

10 

1 SZ -L O 

20 

The substitution reaction of the compound [o] and the compound [p] can be 

carried out in an appropriate solvent in the presence of a base according to a 

conventional method. The solvent, which does not interfere with the reaction, 

includes, for example, nitriles such as acetonitrile, halogenated aliphatic 

hydrocarbons such as chloroform, amides such as dimethylformamide, or a 

mixture thereof. The base includes, for example, alkali metal carbonates such 

as sodium carbonate, organic amines such as triethylamine. An amount used of 

the compound [p] maybe 1.0-3.0 equivalents, preferably 2.0 equivalents to the 

compound [o]. An amount used of the base may be 1.0-3.0 equivalents, 

preferably 2.0 equivalents to the compound [o]. This reaction can be carried out 
at room temperature-100 °C, preferably at 50-60 °C. 

[0101] 

Synthetic Process C5 

[Chemical formula 24] 

wherein the symbols are the same as defined above. 

[0102] 

A desired compound [If] can be prepared by a condensation reaction 

between the compound [o] and the compound [q]. 

The condensation can be carried out in an appropriate solvent in the 

presence of a condensing agent and a base according to a conventional method. 

The solvent, the condensing agent, the base, the reaction temperature, and the 

like can be used under the similar conditions as Synthetic process A3. 

[0103] 
Synthetic Process D 
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[Chemical formula 25] 

6 

2 [S] 
N=N /-—v 
/ /^—[\| VV1 

V—M \ _ ./ . 

N=N 

rN VH2) RA' [ig] 

wherein W1 represents an oxygen atom or a sulfur atom, each of X5 and X6 

represents a leaving group (e.g., p-toluenesulfonyloxy group), m represents an 

integer of 2 or 3, and the other symbols are the same as defined above. 

[0104] 
A desired compound [Ig] can be prepared by reacting a compound of the 

general formula [r] with a compound of the general formula [s]. 

The reaction of the compound [r] and the compound [s] can be carried out, 

for example, in an appropriate solvent in the presence of a base. The solvent, 

which does not interfere with the reaction, includes, for example, amides such as 

dimethylformamide, ethers such as tetrahydrofuran, or a mixture thereof. The 

base includes, for example, alkali metal hydrides such as sodium hydride. An 

amount used of the compound [s] may be 1.0-1.2 equivalents, preferably 1.0 

equivalent to the compound [r]. An amount used of the base may be 2.0-3.0 

equivalents, preferably 2.0-2.5 equivalents to the compound [r]. This reaction 

can be carried out at room temperature-100 °C, preferably at 80-100 °C. 

[0105] 

Synthetic Process E 

[Chemical formula 26] 

wherein AlkB1 represents a methylene group, and the other symbols are the same 

as defined above. 

A desired compound [Ih] can be prepared by reacting the compound [e] with 

a compound of the general formula [t]. 

[0106] 
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The reaction of the compound [e] and the compound [t] can be carried out, 

for example, in an appropriate solvent in the presence of a base. The solvent, 

which does not interfere with the reaction, includes, for example, ethers such as 

tetrahydrofuran, amides such as dimethylformamide, or a mixture thereof. The 

base includes, for example, alkali metal hydrides such as sodium hydride, and n-

butyllithium. An amount used of the compound [t] may be 1,0-3,0 equivalents, 
preferably 1.1-2.0 equivalents to the compound [e]. An amount used of the base 

may be 1.0-2.0 equivalents, preferably 1.1-1.5 equivalents to the compound [e]. 

This reaction can be carried out at 0 CC to room temperature, preferably at room 

temperature. 

[0107] 

Synthetic Process F1 

[Chemical formula 27] 

wherein Rbb3 represents an alkyl group which may be substituted, Rbb4 

represents an alkyl group, X7 represents a reactive residue (e.g., a halogen atom 

such as a chlorine atom), and the other symbols are'the same as defined above. 

[0108] 

Firstly, the compound [la] is reacted with a compound of the general 

formula [u] to give a compound of the general formula [vj. The desired 

compound [Ii] can be prepared by subjecting the compound [v] to a sulfonation 

reaction with a compound of the general formula [w], 

[0109] 

The reaction of the compound [la] and the compound [u] or a salt thereof 

can be carried out, for example, in an appropriate solvent in the presence or 

absence of a base. A salt with an inorganic acid such as hydrochloride and 

hydorsulfate can be used as a salt of the compound [u]. The solvent, which does 

not interfere with the reaction, includes, for example, amides such as N-

methylpyrrolidone, ethers such as tetrahydrofuran, alcohols such as methanol, 

dimethylsulfoxide, water, or a mixture thereof. It is preferable that the reaction 
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is carried out in the presence of a base in order to accelerate the reaction. Such 

a base includes diisopropylethylamine, diazablcycloundecene, and sodium 

carbonate, and is preferably diisopropylethylamine. An amount used of the 

compound [u] or a salt thereof may be 1.0-10 equivalents, preferably 2.0-7,0 

equivalents to the compound [la]. This reaction can be carried out at room 

temperature-250 °C, preferably at 150-240 °C. 

The reaction of the compound [v] and the compound [w] can be carried out, 

for example, in an appropriate solvent in the presence of a base. The solvent, 

which does not interfere with the reaction, includes, for example, ethers such as 

tetrahydrofuran, amides such as dimethylformamide, or a mixture thereof. The 

base includes, for example, alkali metal hydrides such as sodium hydride, n-

butyllithium, and lithiumdiisopropylamide. An amount used of the compound 

[w] may be 1.0-3.0 equivalents, preferably 2.0 equivalents to the compound [v]. 

An amount used of the base may be 1.0-2,0 equivalents, preferably 1.5 

equivalents to the compound [v]. This reaction can be carried out at 0 °C to 

room temperature, preferably at room temperature. 

[0111] 

Synthetic Process F2 

[Chemical formula 28] 

wherein Rbb3' represents an alkylsulfonyl group which may be substituted, and 

Rbb4' represents an alkyl group which may be substituted, or 

Rbb3' represents an alkyl group substituted with alkylsulfonyl group, and 

Rbb4' represents a hydrogen atom or an alkyl group, and the other symbols are 

the same as defined above. 

[0112] 
A desired compound [Ij] can be prepared by reacting the compound [e] with 

[0110] 

pbb3 K 

pbb4 



73 

a compound of the general formula [xj. 

The reaction of the compound [e] and the compound fx] can be carried out, 

for example, in an appropriate solvent in the presence of a base. The conversion 

reaction can be carried out by the similar manner as that of from the compound 

[v] to the desired compound [Ii]. 

[0113] 

Synthetic Process G1 

[Chemical formula 29] 

O 

§ H2N~NH2 
H2N Rbb5 

[y] 

H2f% jf 
H2N R 

[z] 

bb5 
A 

'CHO 

bb5 

wherein R°bs is 

(1) a monocyclic cycloalkyl group, 

(2) a group of the following formula: 

[Chemical formula 30] 

Ar 1 -(AlkB1)p- (AlkB2)q-

wherein ring Ar1 represents an aryl group which may be substituted, AlkB1 and 

AlkB2 are the same or different and each represents methylene group, 

represents an oxygen atom or a single bond, each of p and q represents 

independently 0 or 1, and p+q is 1 or 2 or 

(3) a group of the following formula: 

[Chemical formula 31] 

N-R B1 

(CH2)k 

, and the other symbols are the same as defined above. 

[0114] 

A desired compound [Ik] can be prepared as follows. 

Firstly, a compound of the general formula [y] is reacted with hydrazine or a 
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hydrate thereof to give a compound of the general formula [z]. Then, this 

compound is reacted with a compound of the general formula [aa] to give the 

desired compound [Ik]. 

[0115] 
The reaction of the compound [y] and hydrazine or a hydrate thereof can be 

carried out in an appropriate solvent according to a conventional method. The 

solvent, which does not interfere with the reaction, includes, for example, 

alcohols such as methanol and ethanol, ethers such as tetrahydrofuran, or a 

mixture thereof. An amount used of the hydrazine may be 1.0-1.1 equivalents, 

preferably 1.0 equivalent to the compound [y]. This reaction can be carried out 

at 0 °C to room temperature, preferably at room temperature. 

[0116] 
The reaction of the compound [z] and the compound [aa] can be carried out, 

for example, in an appropriate solvent. The solvent, which does not interfere 

with the reaction, includes, for example, alcohols such as ethanol, ethers such as 

tetrahydrofuran, amides such as dimethylformamide, or a mixture thereof. An 

amount used of the compound [aa] may be 1.0-1.1 equivalents, preferably 1.0 

equivalent to the compound [z]. This reaction can be carried out at 0-100 °C, 

preferably at 60 °C. 

[0117] 
Synthetic Process G2 

[Chemical formula 32] 

wherein Rbb6 represents a heteroaryl group, Z2 represents a protecting group of 

an amino group (e.g., an alkoxycarbonyl group such as a tert-butoxycarbonyl 

group), Xs represents a halogen atom, and the other symbols are the same as 

defined above. 

A desired compound [II] can be prepared as follows. 

Firstly, a compound of the general formula [ab] is deprotected to give a 

compound of the general formula [ac]. Then, the desired compound [II] can be 

Rbb6-Xs 

[ad] 

[II] (CH2)K 

[0118] 
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obtained by subjecting the resulting compound [ac] to a coupling reaction with a 

compound of the general formula [ad]. 

[0119] 

The deprotection of the compound [ab] can be carried out by the similar 

manner as that of the compound [n] 

[0120] 
The coupling reaction between the compound [ac] and the compound [ad] 

can be carried out in an appropriate solvent in the presence of a palladium 

catalyst and a base in the presence or absence of a ligand according to a 

conventional method. The solvent, which does not interfere with the reaction, 

includes, for example, aromatic hydrocarbons such as toluene, alcohols such as 

t-butanol, ethers such as tetrahydrofuran, amides such as dimethylformamide, 

or a mixture thereof. The palladium catalyst includes, for example, 

tris(dibenzylideneacetone) dipalladium and palladium acetate. The base 

includes, for example, alkali metal alkoxydes such as tert-butoxysodium, cesium 

carbonate, and potassium phosphate. The ligand includes, for example, 4,5-

bis(diphenylphosphino)~9,9-dimethylxanthene(xantphos) and 2,2'-

bis(diphenylphosphino)-l,l'-binaphthyl. An amount used of the compound [ac] 

may bel.0-3.0 equivalents, preferably 1.4 equivalents to the compound [ab]. An 

amount used of the palladium catalyst may be 0.01-0.05 equivalents, preferably 

0.04 equivalents to the compound [ab]. An amount used of the base may be 

1.5-3.0 equivalents, preferably 1.5 equivalents to the compound [ab]. An 

amount used of the ligand may be 0.03-0.3 equivalents, preferably 0.12 

equivalents to the compound [ab]. This reaction can be carried out at room 

temperature-150 °C, preferably at 80-120 °C. 

[0121] 

A starting compound for preparing a compound of the present invention can 

be prepared by a known method or the following methods. 

[0122] 

Method for Preparation of Starting Compound (a) 
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[Chemical formula 33] 

.N, N 

A 
U ^s°2* 

i /^RB6 

A1 T 'N^ 

[lb] 
O OH 

O^Rbb7 

wherein Rbb7 represents alkoxy group, and the other symbols are the same as 

defined above. 

5 [0123] 
The-compound [lb'] used in the above synthetic process A3 can be prepared, 

for example, as follows. 

Firstly, the compound [6] is obtained by subjecting the compound [e] to a 

substitution reaction with the compound [5]. Then, the compound [lb1] can be 

10 obtained by hydrolysis of this compound. 

The substitution reaction of the compound [e] and the compound [5] can be 

carried out in an appropriate solvent according to a conventional method. The 

solvent, which does not interfere with the reaction, includes, for example, amides 

such, as dimethylformamide, ethers such as tetrahydrofuran, halogenated 

15 aliphatic hydrocarbons such as chloroform, aromatic hydrocarbons such as 

toluene, acetonitrile, or a mixture thereof. This reaction can be carried out at 

0 °C to room temperature, preferably at room temperature. An amount used of 

the compound [5] may be to the compound [e] 2.0-4.0 equivalents, preferably 2.5 

equivalents. 
20 The hydrolysis of the compound [6] for obtaining the compound [lb1] can be 
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carried out in an appropriate solvent in the presence of a base and water 

according to a conventional method. The solvent, which does not interfere with 

the reaction, includes, for example, alcohols such as ethanol, and ethers such as 

tetrahydrofuran. The base includes, for example, alkali metal hydroxides such 

as sodium hydroxide. This reaction can be carried out at 0 °C to room 

temperature, preferably at room temperature. An amount used of the base may 

bel.0-3.0 equivalents, preferably 2.0 equivalents to the compound [6]. 

wherein Z3 represents a protecting group of an amino group (e.g., an 

alkoxycarbonyl group such as a tert-butoxycarbonyl group), X10 represents a 

halogen atom (e.g., a chlorine atom and a bromine atom), and the other symbols 

are the same as defined above. 
The compound [Ib"J can be prepared, for example, as follows. 

Firstly, a protecting group is removed from the compound [7] to give the 

compound [8]. Then, this compound is subjected to a substitution reaction with 

the compound [9] to give the compound [10]. Then, the compound [lb"] can be 

obtained by subjecting the compound [10] to a hydrolyzsis. 

The removal of the protecting group (Z3) from the compound [7] can be 

carried out, for example, by the similar manner as that of the protecting group 

from the compound [n]. 

[0124] 

Method for Preparation of Starting Corn-pound (b) 

[Chemical formula 34] 

RB6 
N-N R3b 

p^B6 
N-N R3b 
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The substitution reaction of the compound [8] and the compound [9] can be 

carried out in an appropriate solvent in the presence of a base according to a 

conventional method. The solvent, which does not interfere with the reaction, 

includes, for example, nitriles such as acetonitrile, ethers such as 

tetrahydrofuran, amides such as dimethylformamide, or a mixture thereof. The 

base includes, for example, alkaline metal carbonates such as sodium carbonate 

and organic amines such as diisopropylethylamine. An amount used of the 

compound [9] may be 1.0-2.0 equivalents, preferably 1.5 equivalents to the 

compound [8]. An amount used of the base may be 2,0-4.0 equivalents, 

preferably 2.0 equivalents to the compound [8], This reaction can be carried out 

at room temperature-100 °C, preferably at room temperature-60 °C. 

The hydrolysis of the compound [10] for obtaining the compound [lb"] can 

be carried out by the similar manner as that of the compound [6] for obtaining 

the compound [lb1]. 

[0125] 

Method for Preparation of Starting Compound fcl 

[Chemical formula 35] 

wherein the symbols are the same as defined above. 
The compound [j] used in the above synthetic processes CI and C2 can be 

prepared, for example, by chlorinating the compound [h]. 

The chlorination reaction of the compound [h] for obtaining the compound 

jj] can be carried out, for example, by reacting the compound [h] with a chlorine 

donner in an appropriate solvent in the presence or absence of a ligand. The 

solvent, which does not interfere with the reaction, includes, for example, ethers 

such as dioxane, halogenated aliphatic hydrocarbons such as dichloromethane, 

or a mixture thereof. The chlorine donner includes, for example, N~ 

chlorosuccinirnide (NCS) and phosphorus oxychloride. The ligand includes, for 

example, tertiary phosphine such as triphenylphosphine. An amount, used of 

the chlorine dormer may be 2.0-10 equivalents, preferably 3.0-5.0 equivalents to 
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the compound [h]. An amount used of the ligand may be 2.0-10 equivalents, 

preferably 3.0-5,0 equivalents to the compound [h]. This reaction can be carried 
out at room temperature-150 °C, preferably at 100 °C. 

[0126] 
Method for Preparation of Starting Compound fd) 

[Chemical formula 36] 

wherein the symbols are the same as defined above. 

The compound [r] used in the above synthetic process D can be prepared, 

for example, as follows. 

Firstly, the compound [11] is reacted with methylene bromide to give the 

compound [12]. The compound [r] can be obtained by reacting the resulting 

compound [12] with morpholine and the compound [13] or a hydrate thereof. 

The reaction of the compound [11] and methylene bromide can be carried 

out, for example, in an appropriate solvent in the presence of a base. The 

solvent, which does not interfere with the reaction, includes, for example, ethers 

such as tetrahydrofuran, aromatic hydrocarbons such as toluene, or a mixture 

thereof. The base includes, for example, lithium diisopropylamide. This 

reaction can be carried out at -78 - -50 °C, preferably at -78 °C, 

The reaction of the compound [12] with morpholine and the compound [13] 

can be carried out in an appropriate solvent in the presence of an acid. The 

solvent is required not to interfere with the reaction, and includes, for example, 

ethers such as tetrahydrofuran, alcohols such as methanol, or a mixture thereof. 

The acid includes, for example, acetic acid, An amount used of the morpholine 

may be 4.0-10 equivalents, preferably 4.2 equivalents to the compound [12]. An 

amount used of the compound [13] may be 1.0-1.2 equivalents, preferably 1.0 

equivalent to the compound [12]. An amount used of the acid may be 3.0-4.0 

equivalents, preferably 3.0 equivalents to the compound [12], This reaction can 

H 
[13] 
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be carried out at room temperature-100 °C, preferably at 70 °C. 

[0127] 

In the present specification, THF means tetrahydrofuran, and DMF means 

dimethylformamide. 

EXAMPLES 

[0128] 

Example 1 (Method A) 

[Chemical formula 371 
CH3XXH3 

H,N 
A^OH 

COpH 

[0129] 

The compound 1 (200 mg) and the compound 2(117 mg) were suspended in. 

DMF (2 mL). Diisopropylethylamine (197 ]iL) and 0-(7-azabenzotriazol-l~yl)-

N,N,N',N'-tetramethyluroniumhexailuorophosphate (323 mg) were added to the 

suspension, and the reaction mixture was stirred for 4 days at room temperature. 

The reaction mixture was diluted with water, and extracted 3 times with ethyl 

acetate. The organic layer was washed with brine, and dried over anhydrous 

magnesium sulfate. The solvent was evaporated under reduced pressure, and 

the resulting residue was purified by silica gel column chromatography (eluent: 

chloroform-methanol; gradient: 100:0-95:5), The resulting crystalline residue 

was suspended and washed in a mixed solvent of ethyl acetate-hexane, taken by 

filtration, and dried to give 3-[4-[( (S)-l-hydroxy-3-methylbutane-2-

yl)carbamoylmethyl]piperazin- l-yI]-5-( 1 -methyl- lH-indazol-5-yl)-1,2,4-triazine 

(158 mg) as a yellow solid. 

MS (APCI) 439 [M+H]+ 

[0130] 
Example 2 (Method B) 
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[Chemical formula 38] 

3 
a o 

[0131] 

The compound 1 (100 mg) and the compound 2 (80 mg) were suspended in 

DMF (3 mL). Diisopropylethylamine (193 pL) and 0-(7-azabenzotriazol-l-yl)-

N,N,N',N'-tetramethylixroniumhexailuorophosphate (125 mg) were added to the 

suspension, and the reaction mixture was stirred for 4 hours at room 

temperature. The reaction mixture was diluted with water, and the precipitation 

was taken by filtration. The resulting crude crystals were suspended and 

washed in ethyl acetate, taken by filtration, and dried to give 3-[4-[[trans-4-

(aceto amino) cyclohexyl] carb amoylmethyl]piperazin -1 -yl] - 5 - (dihydrob enzopyran -

7-yl)-1,2,4-triazine (53 mg) as a yellow solid. 

MS (ESI) 480 [M+H]+ 

[0132] 

Example 3-121 

The corresponding starting compound was treated in a similar manner as 

edescribed in the above Example 1 or 2 to give the compounds described in the 

following Tables 1-12. However, attached to the Example numbers means 

that the compound of said Example was prepared in a similar manner as 

described in Example 1. No means that the compound was prepared in a 

similar manner as described in Example 2. 

[0133] 

Table 1 

[Chemical formula 39] 

O 



[Table 1] 
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Example pi Ms Salt 

Ck 
-K" 
H 

H 
N^CH 

O ' 3 495 [M+H]+ ARC! 

O 

NH 

CH3 

r^vN-cH. 

H 

549/551 fM+H]+ APCI 

478 [M+HJ+ APCI 

FXn F O' 
vffY H CH, 

OH 
43? [M+H]+ ESI 

CH-, 

10'* 

11* 

CH3 

CH3 

o 
CH3 

CH, 

"N 
H 

,OH 

O-'CH, 

^-yOH 
H CF3 

43CYCH3 

V^JL^OH 
H 

•O "N" 1 H OH 

407 fM+H]+ APCI HCI 

425 [M+H1+ APCI 

425 p+H]+ APC! 

399 [M*H]+ APC{ 

397 [M+HJ+ APCI 

[0134] 
Table 2 
[Chemical formula 40] 

jL*X 
R1 N O 

,N. 
R2 
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[Table 2] 

Example R' R7 MS 

12* 

13* 

14 

15 

16 

CH) 

CH, 

FiC 

pH, 

CH, 
A OH 

HH,<TCH' 

.a* CH;$ 

.cr™ 
H,CX .CH3 

H 

426 (M+H]+ APCI 

338 JM+HH APCI 

453 [M+HJ+ APCi 

453 [M+HJ+ APCi 

453 {M+HJ+- APC! 

17 

18 

C! XX 

o. CH, 
,.N„ 

CH. 

CH, 

454 pM+Hj+ APCI 

«8/'4eD (M+H1+ APCI 

IS." 

HSC 
.cr o. 

CH, 465 [M+Hp* APCI 

20* 

21* 

H,C 

H,C 

-Nv 

H 

CH-, 

i?,» 
CH, 

crt :oH 

469 (M->Hj+ APC! 

s 4S3 APCi 

[0135] 

Table 3 
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[Chemical formula 41] 

R1 N N 

[Table 3] 

O 
N 

R-" 

Example R' Ms Salt 

2.2 

23 

24' 

1 I 

Ci 

H'c-o 

CHj 

,N. 

C ri-j 
N. 

'CH, 

442 (M+Hb APC) 

442M44 {M+H]+ ES! 

454 [M+HH APCI 

25 

26 

27 

"N-" 
or 

ci-

cr 

V 
y 

r^-so. 

NL J 
NH 

458/458 APCI 3HCI 

513/515 IM+HJ+ APCI 

465/467 APCI 

28 

CH, 

r 
K3C 

SNV 
H 

J 

Nv 

H 

CH, 

CH-, ,a"CHi 
OH 

484 [M+HJ+ APCI 

438 [M+H]i ESI 

468 [M+H]+ APCi 

479 [M+H)+ APCi 

[0136] 
Table 4 
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[Chemical formula 42] 

R- o 

[Table 4] 

Example R3 Ms 

32 

33 

rr -„-o 

"V 

C! 

H-,0 CH, 

• ^OH 

CH:i 

"N-~YN-CH, 
/ 6 

453 SM+Hj* APCI 

45? |M+H]+ APC! 

5QU503 APCI 

Ci 
35* CI 

36* 
CH, 

NH 

V 

r <? 
,u 

5-47/549 APCI 

480 (W-fKh- ARC 

37 

38 

39 

ifV 
F A^#1 

fV 

OH 

Xv 
H 

an 
o 

N- J 

fY* 

Me 
,H CH, 

H 
XH, 

470 [M+H]+ A^CI 

527 JM+HJ+ ESI 

470 [M+HJ+ APCI 

456 [M > H]»- t_S I 

41 

H cf^ r ° 472/474 £M*HH ESI 

[0137] 



Table 5 
[Chemical formula 43] 

•% 

R<"rv > o 
r 
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[Table 5] 

Example R> Ms Salt 

42 

'SO, 

-w""v 
H 

532 [M+H}+ ESI 

43 
SO? 

492 [M+H]+ APCI 

44 
•N'^Y'N'-CM3 

o 471 [M+H]+ ESI 

45 
N^V MX* 

487/489 [M+HJ+ ESI 

46 

47 

48 

H,C' 

'S02CH3 

GJ 

H 
VH3 

o 

492 [M+H]+ ES) 

478 [M+H]+ APCI 

452 JM+H]+ APC! 

H 

SO2CH3 

50 
H;G 

SOJCBJ 

473 [M+H]+ APCI 

51 
DjCH, 

506 [M+HJ+ APCI 

[0138] 

Table 6 
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[Chemical formula 44] 

R'-^-IAN^ O 

[Table 6] 

N 
R2 

Example R< Salt 

52 

o 
A, 

487/489 fM+H}+ APCI 

53 

^SO2CH3 

507 [M+H]+ APCI 

54 

55 

56 

57 

^CH3 

o 

H 

P H3 
-N a 

H 

a" ""'OH 

444/446 [M+H]+ APCI 

486 [M+HJ+ ESI 

413/415 [M+HJ+ APCI 

484- JM+HJ+ APCI 2HCI 

58 
.0. -A.N^CHJ 

CH, 516/518 [M+H]+ APCI 

59 

OH 

,N„ „CH3 

¥ 
488/490 [M+KJ+ APCI 

60 
v: 

OH 

""SO2CH3 

524/526 [M+HJ+ APC! 

61" 

CM, 
I " 

H 
425 {M+H1+ APCi 

[0139] 
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Table 7 

(Chemical formula 45] 

,N„ •N 

[Table 7] 

O 
N^XR2 

Example Ms Salt 

62 

63 

64 

CH, 

r/xN^NiS02CH 2^n3 521 [M+H]+ APCI 

a CH3 
N^ "SO2CH3 

^yOH 

o 
r^NACH3 

"N 
H 

534 [M+HJ+ ESI 

498 [M+HJ+ APCI 2 HCI 

467 [M+H]+ ESI 

66 

67 
"N" 
H 

N S02CH3 

O 
NH 

520 [M+H|+ APCI 

497 [M+H1+ APCI 

68* 

CH, 
i " 

5 
!^_-SO2CH3 

502 [M+H]+ APCI 

69 
SO2CH3 

506 [M+H]+ ES! 

70 

71 

F NyCH3 

O 

Q, 
•N K i 

K 

NMe, 

470 [M+H]+ ESI 

468 [M+H]+ APCI 



[0140] 

Table 8 

[Chemical formula 46] 

•% 

R' N N > O I 
-N. 

R 
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[Table 8] 

Example R1 R"' Ms 

72 

73 

74 

75 

76 

77 

78 

F3C 

H-,0' 

F,C 

467 [M+H]+ APC! 

503 [M+HJ+ APC! 

O 
^>OV_AKIXH. 

H 536 [M+H]+ APCI 

•=N( 

464 [M+H]+ APC! 

N-~/ 484 [M+H]+ APCI 

•N- tH3 

M ^ 'CH: /~N 

M HN -CH'> 
JS|-w . CH-, 

H3C-

YN^CH3 
>T ^ O 
H 

518 [M+H]+ APCI 

511 [M+HJ+ APCI 

79 

u 
•=K /-NHCR, 

M—/ 450 [M+H]+ APCI 

80 

81 

CI" 

\ •=K 7~NHCH3 

\ s=K /-NHCH-. 
HI ~y 

454 [M+HJ+ APCI 

470/472 [M+HJ+ APCI 

[0141] 

Table 9 
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[Chemical formula 47] 

[f^N 
Ri O 

k/N^AR2 
[Table 9] 

Example Ms 

82 

H-A 

vOy 
H 

497 [M+H|+ APCI 

83' 

CH 

CH3 480 [M+HJ+ ESI 

84 

85 
H,C 

NCHS 

H 

o 

452 [M+H]+ APCI 

48? APCi 

CH, 

'-N'^V-N 390 IM+Hj* APCi 

N -i 
,N.„, . crfc 

416/418 P+HJ+ APCI 

89 

Ci 

a-

JJ .,-r OH 

CH, 

483/485 [M+HH APC! 

484/486 [IvS+Hj-f- £2 

90 
0— \ 

'CH, 
i87«S9 APCI 

81 

.o-

N -'X '—r t ; 
H 

0 

468 [W5+HJ+ APCI 

[0142] 
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Table 10 

[Chemical formula 48] 

'NC-K. "-N 
<4 

R1 N N O 

[Table 10] 

Example R" Ms Salt 

92 

-OH 

401 (M+H}* APCI 

S3 

94 

95" 

S7* 

98 

99 

100 

H„C 

F,C 

CH3 

rS-

C! 

C! 

C! 

T 

r-so, 

rS02 #0 
OH 

-NXH' 
CH, 

CH, 

-N-VCHJ 
H CH3 

n 
M 
H 

.OH 

CH, 

-N^^-CH3 
H 3 

H 
N'^^yCHj 
W ! H O 

CH, 

445 [M+HJ+ APCI 

501 (M+HJ+ APC) 

34! |M+H]+ APC! 

373 |M+H]+ APCi HCl 

433 |M+H]+ APCI 

404/406 {M+H1+ APCI 3HCi 

418/420 [M+HJ+ ESI 

^ ^ N O 
N"""""" T 'CH, 448/460 fIVt• HI + ESI 2HCI 
H O 

101 cr H 424/426 APCI 

[0143] 

Table 11 
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[Chemical formula 49 J 

N-'N 

R1 N N 0 

[Table 11] 

Example Vis Salt 

102 
or 

"N ^ SOjCH, 453/455 [M+H]+ APCi 
H 

103 

104 

N 
H 

N" 
H 

L/80* 
o 

r^fr^CH-. 

443 [M+H]* AFC! 

471 |M+Hj+ APCI 

10S 

106 

cr A 
"M-CH3 

414 [M + H]* APCI 

470/472 [M+H]+ APCI 3HCI 

107 

108 

109 

110 

111 

N^N' 

f 

r^o 

-Nv 

H 

O CHj 

I H CH3 

f /""•OH 

494/496 [M+H]+ APCI 

484 [M+-Hj+ APC! 

489 APCI 

484 [M+H1+ APCI 2HCI 

464 JM f-HJ-i- APCI 2HC1 

[0144] 
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Table 12 

[Chemical formula 50] 

.N,v. 

R1—N N' ^ O 

[Table 12] 

N 
R2 

Example R! Ms Salt 

112 V 
OH 

"N' 
H 

444 ESi 

113 
OH •«"U 50? fM+HK APCI 

SO-;CH-, 

114' 

CHi 

Y 447 [M+H]+ APC! 

115 
"N 
H 

386 [M*N]+ APCI 

116" 

117 

CH, 
X ,vO 

\OH 

-J 

333 AFC! 

402/404 [M-»H}+ APCI 

rv 
CH3 

r-N o 416 {M+H}* ESI 

CH, 

119* "N" 
H 

,CH-i 385 [M+H]+ APCi 

120* 

CH, 

"N'' i u « 
OH 

CH-, 371 {M+HT+ APC! 

121* 

CH3 ry 425 (M+H}+ APC! HO 

5 [0145] 

Example 122 
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[Chemical formula 51] 
O CH, 
X XCHs 

HN^TfXH3 

0"OH A A A, f > uMrrrrH. 'N"N U f '~N UKI-AV^O3 
II H2N 2 1 H HN- O' CH3 GLV %IXN (U,^ 
1 3 H 

Me-.,.Me N 

(1) The compound 1 (121.0 mg) was suspended in acetonitrile (3.5 xnL). The 

compound 2 (101.0 mg), which was synthesized according to a method described 

in International Publication No. WO 2002/030891, and 0-(7-azabenzotriazol-l-

yl)-N,N,N',N'-tetramethyluroniumhesailuorophosphate (270.7 mg) were added to 

the suspension, and the reaction mixture was stirred for 20 hours. To the 

reaction mixture was added water, the reaction mixture was extracted with 

chloroform, and then the organic layer was dried over anhydrous sodium sulfate, 

followed by evaporation of the solvent. The resulting residue was purified by 

silica gel column chromatography (eluent: ethyl acetate-methanol; gradient: 

100:0-92:8) to give the compound 3 (88.1 mg) as a yellow solid. MS (APCI) 544 

[M + Hf 

(2) The compound 3 (80.0 mg) was dissolved in chloroform (1 mL). 

Trifiuoroacetic acid (1 mL) was added to the solution, and the reaction mixture 

was stirred for 1.5 hours at room temperature. To the reaction mixture was 

added methanol (2 mL), and the reaction mixture was treated with a strong 

cation exchange resin column (Waters, PoraPak Rxn Cx, eluent: 1 mol/L 

ammonia in methanol solution), followed by evaporation of the solvent in the 

eluate. The resulting residue was dissolved in chloroform (1.5 mL), and then 

acetic acid (10 jiL), 35 % formalin (60 pL), sodium triacetoxyborohydride (95.5 

mg) were added to the reaction mixture, and the reaction mixture was stirred for 

23 hours at room temperature. To the reaction mixture was added a saturated 

aqueous solution of sodium bicarbonate, and the reaction mixture was stirred for 

5 minutes. The mixture was extracted with chloroform, and the organic layer 

was dried over anhydrous sodium sulfate, and then the solvent was evaporated. 
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The resulting residue was purified by NH-silica gel column chromatography 

(eluent: ethyl acetate-methanol; gradient: 100:0-90:10). The resulting fraction 

was concentrated under reduced pressure, and the residue was dissolved in a 

mixed solvent of ethyl acetate and diethylether, and then the solution was treated 

5 with a 4 mol/L solution of HC1 in ethyl acetate, and the supernatant was 

removed by centrifugation. The precipitate was suspended and washed in 

diethyl ether, and the supernatant was removed by centrifugation to give 3-[4-

[[trans-4 - dimethylamin o-4-(hydroxym ethyl) 

cyclohexyljcarbamoylmethyljpiperazin-1 -yl] - 5- (4-fluorophenyl) -1,2,4-triazine 
10 (30,4 mg, pale yellow powder) as dihydrochloride. 

MS (APCI) 472 [M+H]" 

[0146] 

Example 123 

[Chemical formula 52] 

(1) The compound 1 (76 mg) and the compound 2 (70 mg) were suspended in 

DMF (2.5 mL). Diisopropylethylamine (78 pL) and 0-(7-azabenzotriazol~l-yl)-

N,N,N',N'-tetramethyluroniumhexafluorophosphate (86 mg) were added to the 

suspension, and the reaction mixture was stirred for 1 hour at room temperature. 

20 To the reaction mixture were added water and a saturated aqueous solution of 

potassium hydroxide, and then the reaction mixture was extracted with 

chloroform. The organic layer was dried over anhydrous sodium sulfate, and 

then the solvent was evaporated under reduced pressure. The resulting residue 
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was suspended and washed in hexane, taken by filtration, and dried to give the 

compound 3 (125 mg) as a yellow solid, 

MS (ESI) 558 [M+H]" 

(2) The compound 3 (70 mg) was dissolved in ethanol (1 mL)-THF (1 mL). An 

aqueous solution of 1 mol/L of sodium hydroxide (220 fiL) was added to the 

solution, and the reaction mixture was stirred for 2 hours at room temperature. 

The reaction mixture was concentrated under reduced pressure, and then the 

residue was suspended in DMF (1 mL), a solution of 2. mol/L methylamine in 

THF (110 |iL), diisopropylethylamine (38 p.L), and 0-(7-azabenzotriazol-l~yl)-

N}N,N',N'-tetramethyluroniumhexailuorophosphate (63 mg) were added to the 

suspension, and the reaction mixture was stirred for 17 hours at room 

temperature. To the reaction mixture were added water and a saturated 

aqueous solution of potassium carbonate, and then the reaction mixture was 

extracted with chloroform. The organic layer was dried over anhydrous sodium 

sulfate, and then the solvent was evaporated under reduced pressure. The 

resulting residue was purified by silica gel column chromatography (eluent: 

hexane-ethyl acetate; gradient: 20:80-0:100) to give the compound 4 (35 mg) as a 

yellow solid. 

MS (ESI) 558 [M+H]+ 

(3) The compound 4 (545 mg) was dissolved in chloroform (1 mL). 

Trichloroacetic acid (700 p.L) was added, to the solution, and the reaction mixture 

was stirred for 3 hours at room temperature. The reaction mixture was diluted 

with methanol, and then treated with packed strong cation exchange resin 

(PoraPak Rxn Cx, eluent: a solution of 1 mol/L NH3 in methanol), and the eluate 

was concentrated under reduced pressure to give the compound 5 (23 mg) as a 

yellow solid. 

MS (ESI) 458 [M+H]+ 

(4) The compound 5 (19 mg) was dissolved in chloroform (1 mL). 37 % Formalin 

(100 pL), acetic acid (2.5 pL), and sodium triacetoxyborohydride (27 mg) were 

added to the solution, and the reaction mixture was stirred for 2 hours at room 

temperature. To the reaction mixture were added water and a saturated 

aqueous solution of sodium bicarbonate, and then the reaction mixture was 

extracted with ethyl acetate. The organic layer was dried over anhydrous 

sodium sulfate, and then the solvent was evaporated under reduced pressure. 

The resulting residue was suspended and washed in a mixed solvent of ethyl 
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acetate/hexane, taken by filtration, and dried to give 5-(4-fluorophenyl)-3-[4-

[[(2R,4S)~ l-methyl-2-(N-methylcarbamoyl)piperidin-4-

yljcarbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine (14 mg) as a yellow solid. 

MS (ESI) 471 [M+H]+ 

[0147] 

Example 124 

[Chemical formula 53] 

" IN 
Pd/C 

H,C NY0"fcH3 
O CHg 

CH, L N O /CH3 
2 ^ YrCH3 o CH3 

0 
Br-^X OC2H5 

HaC •OC2H5 

CH3 
2HCf^~ A CH, 

(1) To a solution of the compound 1 (1200 mg) in methanol (40 mL) -triethylamine 

(5 mL) was. added wet 10 % palladium on carbon (360 mg), and the reaction 

mixture was stirred under hydrogen atmosphere for 4.5 hours. The palladium 

on carbon was removed by filtration, and then washed with methanol. The 

filtrate was concentrated under reduced pressure to give the compound 2 (960 

mg) as a yellow viscous substance of a mixture of cis:trans = 7:3. 

MS (ESI) 362 [M+H]+ 

(2) To a solution of the compound 2 (960 mg) in DMF (9 mL) was added 

trifluoroacetic acid (9 mL). The reaction mixture was stirred for 2.5 hours at 

room temperature, and then stirred for additional 2 days at 50 °C. The reaction 

mixture was cooled to room temperature, and the solvent was evaporated under 

reduced pressure. An aqueous solution of potassium carbonate was added 

under ice-cooling, and the reaction mixture was extracted twice with chloroform. 

The resulting organic layer was dried over potassium carbonate, and the solvent 
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was concentrated under reduced pressure to give the compound 3 (750 mg) as a 

yellow viscous substance of a mixture of cisrtrans = 1:9. 

MS (ESI) 262 [M+H]+ 

(3) The compound 3 (690 mg) was dissolved in acetonitrile (30 mL). Bromoethyl 

5 acetate (354 pL) and sodium carbonate (564 mg) were added to the solution, and 

the reaction mixture was stirred for 18 hours at room temperature. The reaction 

mixture was diluted with ethyl acetate, washed with water and brine, and dried 

over anhydrous sodium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting residue was purified by NH-silica gel column 

10 chromatography (eluent: hexane-ethyl acetate; gradient: 80:20-60:40), and then 

isolated by HPLC (Chiralpak IA, hexane/2-propanol/diethylamine = 

80/20/0.1,flow rate: 20 mL/min) to give the compound 4 (470 mg) as a brown 

viscous substance. 

MS (ESI) 348 [M + H]+ 

15 (4) The compound 4 (470 mg) was dissolved in ethanol (8 mL)~THF (8 mL). An 

aqueous solution of 1 mol/L of sodium hydroxide (2.7 mL) was added to the 

solution, and the reaction mixture was stirred for 2 hours at room temperature. 

The reaction mixture was concentrated, and the resulting residue was dissolved 

in water, and then 1 mol/L hydrochloric acid (2.7 mL) was added to the solution 

20 for adjusting a pH of the solution to 4. The solvent was evaporated, the 

resulting residue was suspended and washed in water, taken by filtration, and 

dried to give the compound 5 (135 mg) as a pale yellow solid. 

MS (ESI) 320 [M + H]+ 

(5) The compound 5 (133 mg) and the compound 6 (180 mg) were suspended in 

25 DMF (4 mL), Diisopropylethylamine (296 pL) and 0-(7~azabenzotriazol-l~yl)~ 

N,N,N',N'~tetramethyluroniumhexafluorophosphate (316 mg) were added to the 

suspension, and the reaction mixture was stirred for 3.5 hours at room 

temperature. To the reaction mixture was added an aqueous solution of 

potassium carbonate, the solution was extracted twice with chloroform, and the 

30 resulting organic layer was dried over anhydrous sodium sulfate. The solvent 

was evaporated under reduced pressure, and the resulting residue was purified 

by NH-silica gel column chromatography (eluent: ethyl acetate-methanol; 

gradient: 100:0-95:5), and then isolated by HPLC (Chiralpak IA, 

ethanol/THP/diethylamine = 95/5/0.5, flow rate: 20 mL/min)to give 3-[4-[[trans-

35 4-(dimethylamino)cyclohexyl]carbamoylmethyl]piperazin-l-yl]-5-(trans-4-
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methvlcyclohcxyl)-1,2,4-triazine (65 mg) as a pale yellow solid. 

MS (ESI) 444 [M*fH]+ 

[0148] 

Example 125 • 

[Chemical formula 54] 

To a solution of the compound 1 (5.3 g) in chloroform (22 mL) was added 

trifluoroacetic acid (11 mL), and the reaction mixture was stirred for 2.1 hours at 

room temperature. The reaction mixture was concentrated under reduced 

pressure, and a saturated aqueous solution of sodium bicarbonate and an 

aqueous solution of 2 mol/L of sodium hydroxide were added thereto, and the 

reaction mixture was extracted 4 times with chloroform. The resulting organic 

layer was washed with brine, and then dried over anhydorous sodium sulfate, 

and the solvent was evaporated under reduced pressure. The resulting residue 

was purified by NH-silica gel column chromatography (eluent: chloroform-

methanol; gradient: 100:0-95:5) to give 5~(4~fluorophenyl)-3~[4-[(piperidin~4~ 

yl)carbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine (3.2 g) as a yellow solid. 

MS (APCI) 400[M + H] + 

[0149] 

Example 126-130 
The corresponding starting compound was treated in a similar manner as 

described in the above Example 125 to give the compounds described in the 

following Table 13. 

[0150] 

Table 13 

[Chemical formula 55] 
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[Table 13] 

Example R' R? MS gait 

416/418 [M+Hj+ APC! 3HCI 

442/444 [M+H]+ APC) 3HCI 

442 [M+H]+ APCI 

386 [M+HJ+ ARC! 

372 [M+H] + APCI 

[0151] 

Example 131 

[Chemical formula 56] 

(wherein the stereochemistry for a substituent of the carbon atom labelled by 

means trans configuration, and does not specify their absolute configuration.) 

To a solution of the compound 1 (85 mg) in dichloromethane (1 mL) was 

added trifluoroacetic acid (1 mL), and the reaction mixture was stirred for 22 
hours at room temperature. The reaction mixture was diluted with methanol, 

the solution was treated with packed strong cation exchange resin (PoraPak Rxn 
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Cx, eluent: a solution of 1 mol/L NH3 in methanol), and the eluate was 

concentrated under reduced pressure to give the racemic compound 2 (57 mg) as 

a yellow solid. 

MS (APCI) 434/436 [M + H]+ 

An optical isomer of the racemic compound 2 [45 mg) was isolated by 

recycle HPLC (Chiralpak IA (30x250), ethanol/THP/diethylamine = 90/10/0.1, 

flow rate; 20 mL/min), and a fraction containing each isomer was concentrated 

Tinder reduced pressure to give 5-(4-chlorophenyl)-3-{4-[(trans~3~fiuoropiperidin-

4-yl)carbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine (21 mg) as a yellow solid. 

[0152] 

Example 131a 

Retention time: 7.21 minutes (Chiralpak IA-3 (4.6 x 150), 

ethanol/THF/diethylaxnine = 90/10/0.1, flow rate 0.5 mL/min) 

Optical purity 100 % ee 

MS (APCI) 434/436 [M + H]+ 

[0153] 

Example 131b (enantiomer of Example 131a) 

Retention time: 10.12 minutes 

[0154] 

Example 132-134 

The corresponding starting compound was treated in a similar manner as 

described in the above Example 131 to give the compound described in the 

following Table 14. However, the stereochemistry for a substituent of the carbon 

atom labelled by means trans or cis configuration, and does not specify their 

absolute configuration. 

[0155] 

Table 14 

[Chemical formula 57] 
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Example R2 Ms Salt Retention Time HPLC 
(min) Conditions 

132a 

Ci 

r^NH 

V 
o„„,, 

446/448 [M+H]+ 
APCI 

i 32b (Enantiomer of 132a) 

8 69 

*0.41 

CHIRALPAK IA-3 
THF/Ethanoi/ 
Methanol/ 
Dietftylamine 
=5/47.5/4.7.5/0.1 
Fiow Rate 0.5 mL/min 

133s 
H 

f^NH 
432/434 
APCI 

OH 

133b (Enantiomer of 133a) 

«-H]+ 15.17 

9.44 

CHIRALPAK IA-3 
2-Propanol/THF/ 
Diethvfamsne 
=90/10/0.1 
Flow Rate 0.5 mL/min 

134a 
* f^NH 

418 lM+H]"t 
H F* APCi F 

134b (Enantiomer of 134a) 

2HCI 9.31 

10.79 

CHIRALPAK IA-3 
Hexane/Ethanol/ 
THF/Diethylamine 
=70/20/10/0.1 
Flow Rate 0.5 mL/min 

[0156] 

Example 135 

[Chemical formula 581 
HO2CN^,OH 

^2^5 

N^i O r^NH 

H 

N^N O 

O 
A^OH 

C2H5 

The compound 1 (107 mg) described in Example 125 and the compound 2 

(42 mg) were dissolved in DMF (3 mL). Diisopropylethylamine (94 p.L), 1-

hydroxybenzotriazole (54 mg) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

hydrochloride (77 mg) were added to the solution, and the reaction mixture was 

stirred for 18 hours at room temperature. The reaction mixture was diluted 

with a saturated aqueous solution of sodium bicarbonate, and extracted twice 

with ethyl acetate. The organic layer was washed with brine, and dried over 
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anhydrous magnesium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: chloroform-methanol; gradient: 100:0-95:5), treated 

with a solution of 4 mol/L of HC1 in ethyl acetate. The precipitate was taken by 

filtration, and dried to give 5-(4-fluorophenyl)~3-[4-[[l-( (R)-2-

hydroxybutanoyl)piperidin~4~yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine 2 

hydrochloride (53 mg) as an orange power. 

MS (APCI) 486 [M + H] + 

[0157] 

Example 136-145 

The corresponding starting compound was treated in a similar manner as 

described in the above Example 135 to give the compounds described in the 

following Table 15. 

[0158] 

Table 15 

[Chemical formula 59] 
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Example Ms Salt 

136 
V -OH 

. -CH3 CH, 
[M+H]+ APCi 2HCI 

137 
-OH 

484 [M+HJ+ APCI 2HCS 

138 
CHj 

470 [M+H]+ APCI 

139 
OH 

C,HS 
t-H)+ APCI 2HC! 

140 
r~\ P 

OH 
470 [M+H]+ APCI 2HCI 

141 

142 

143 

•OH 

rys 
N V——p- M 
H / 

HO 

JX_ 
H C5 

456 [M+HJ+ APCI 

472 [M+HJ+ APCI 2HCI 

472 [M+HJ+ APCI 2HCI 

144 

145 
"A 0 

~CH3 

482 [,M+H]+ APCi 

458 [M+H)+ APCI 2HCI 

HO 

[0159] 

Example 146 
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[Chemical formula 60] 
N. XHO 

fl 

3 u 

fTV^N^N^ O r^i NH 

H H 

To a solution of the compound obtained in Example 125 (the compound 1, 

151 mg] in chloroform (5 mL) were added the compound 2 (61 mg), acetic acid 

(22 pL), and sodium triacetoxyborohydride (160 mg), the reaction mixture was 

stirred for 14 hours at room, temperature, The reaction mixture was diluted with 

a saturated aqueous solution of sodium bicarbonate, and then extracted twice 

with chloroform. The resulting organic layer was washed with brine, and then 

dried over sodium sulfate, followed by evaporation of the solvent. The resulting 

residue was dissolved in ethyl acetate, the solution was stand for 2 days to give 

crystals, the crystals were taken by filtration, and dried to give 5-(4-

fluorophenyl)-3-[4-[[ l-(2-pyridylmethyl) piperidin-4-

yl]carbamoylmethyl]piperazm- 1-yl]- 1,2,4-triazine (87 mg) as a yellow solid. 

MS (APCI) 491 [M + Hf 

[0160] 

Example 147 

The corresponding starting compound was treated in a similar manner as 

described in the above Example 146 to give the compound described in the 
following Table 16. 

[0161] 

Table 16 

[Chemical formula 61] 
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Example R1 R2 Ms Salt 

147 ry 
H 

HN—^ 
CH3 

494 [M+HJ+ APC) 3HC) 

[0162] 

Example 148 

[Chemical formula 62] 

. OBC^N./X.CHs 

f 1 I r-*N 
XT* OJ.NOH^_FJDANAOJINO^NI0^ 

1 H 3 H 

To a solution of the compound 2 (398 mg) in chloroform (5 mL) were added 

the compound obtained in Example 125 (the compound 1, 1.0 g) and sodium 

triacetoxyborohydride (795 mg) under ice-cooling, and the reaction mixture was 

stirred for 30 minutes. The reaction mixture was diluted with a saturated 

aqueous solution of sodium bicarbonate, and then extracted 3 times with 

chloroform. The resulting organic layer was dried over anhydrous sodium 

sulfate, and the solvent was evaporated under reduced pressure. The resulting 

residue was purified by NH-silica gel column chromatography (eluent: hexane-

ethyl acetate; gradient: 30:70-0:100), and dried to give 3-[4-[[l-[2-(tert-

butyloxy carbonylamino) ethyljpiperidin-4 -yl] carbamoylmethyljpiperazin-1 -yl] - 5-(4-

fluorophenyl)- 1,2,4-triazine (1.02 g) as a yellow solid. 

MS (APCI) 543 [M+H] + 

[0163] 

Example 149 
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[Chemical formula 63J 

F JO^ UuvO 
1 H 

F' 

•N^i O r^-N'^'NH2 

2 H 

f I 
O r^N' 

H 
I^^Y^CHs 

O 
3 H 

To a solution of the compound described in Example 148 (the compound 1, 

200 mg) in chloroform (2 mL) was added trifluoroacetic acid (1 mL) under ice-

cooling, and the reaction mixture was stirred for 30 minutes at room temperature. 

The reaction mixture was diluted with methanol, the solution was treated with 

packed strong cation exchange resin (PoraPak Rxn Cx, eluent: a solution of 1 

mol/L NH3 in methanol), and the eluate was concentrated under reduced 

pressure. To a solution of the resulting residue in chloroform (2 mL) were added 

triethylamine (153 y.L) and methyl chloroformate (57 pL) under argon 

atmosphere and ice-cooling, and the reaction mixture was stirred for 5 hours at 

room temperature. The reaction mixture was diluted with a saturated aqueous 

solution of sodium bicarbonate, and then extracted 4 times with chloroform. 

The resulting organic layer was dried over anhydrous sodium sulfate, and the 

solvent was evaporated under reduced pressure. The resulting residue was 

purified by silica gel column chromatography (eluent: chioroform-methanol; 

gradient: 100:0-95:5) to give 5-(4-fluorophenyl)-3-[4-[[l-[2-

(methoxy carbonylamino)ethyl]piperi din-4-yl]carbamoylniethyl]piperazin-1-yl)-

1,2,4-triazine (126 mg) as a yellow solid. 

MS (APCI) 501 [M + Hf 

[0164] 

Example 150 
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[Chemical formula 64] 

To a solution of the compound described in Example 148 (the compound 1, 

200 mg) in chloroform (2 mL) was added trifluoroacetic acid (1 mL) under ice-

cooling, and the reaction mixture was stirred for 30 minutes at room temperature. 

The reaction mixture was diluted with methanol, the solution was treated with 

packed strong cation exchange resin (PoraPak Rxn Cx, eluent; a solution of 1 

mol/L NH3 in methanol), and the eluate was concentrated under reduced 

pressure. To a solution of the resulting residue in chloroform (2 mL) were added 

triethylamine (153 jiL) and mesyl chloride (57 pL) under argon atmosphere and 

ice-cooling, and the reaction mixture was stirred for 5 hours at room temperature. 

The reaction mixture was diluted with a saturated aqueous solution of sodium 

bicarbonate, and then extracted 4 times with chloroform. The resulting organic 

layer was dried over anhydrous sodium sulfate, and the solvent was evaporated 

under reduced pressure. The resulting residue was purified by silica gel column 

chromatography (eluent: chloroform-methanol; gradient: 100:0-95:5) to give 5-(4-

fluorophenyl)-3-[4-[[l-[2-(methylsulfonylamino)ethyl]piperidin-4-

yl]carbamoylmethyl]piperazin-1-yl]-1,2,4-triazine (85 mg) as a yellow solid. 

MS (APCI) 521 [M-fH]+ 

[0165] 

Example 151 

[Chemical formula 65] 
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The compound described in Example 125 (the compound 1, 300 mg) and 

the compound 2 (151 mg) were suspended in DMF (6 mL). 

Diisopropylethylamine (392 jiL) was added to the suspension, and the reaction 

mixture was stirred for 13.5 hours at room temperature. The reaction mixture 

was diluted with a saturated aqueous solution of sodium bicarbonate, and 

extracted 3 times with chloroform. The organic layer was dried, and the solvent 

was evaporated under reduced pressure. The resulting residue was purified by 

silica gel column chromatography (eluent: chloroform-methanol-10 % conc. 

ammonia water = 90:9:1), and the resulting crystalline residue was precipitated 
from a mixed solution of ethanol-ethyl acetate, the crystals were taken by 

filtration, and dried to give 3-[4-[[l-[(4,5-dihydro-lH~imidazol~2~ 

yl)methyl]piperidin-4-yl]carbamoyimethyl]piperazm-l-yl]~5-(4-fluorophenyl)-

1,2,4-triazine (91 mg) as a yellow solid. 

MS (APCI) 482 [M+H]+ 

[0166] 

Example 152-156 

The corresponding starting compound was treated in a similar manner as 

described in the above Example 151 to give the compounds described in. the 

following Table 17. 

[0167] 

Table 17 

[Chemical formula 66] 

N 



[Table 17] 
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Example pj Ms Salt 

152 

153 

154 

155 

156 

rt> 
CH, 

HU-J* 494 APCI 3HCi 

CH, 
J 

N 
HN—#• 

N-N' 
CH-S 

NH-) 

O 

481 [M+HH- APCI 

510/512 [M+H]4 APCi 2HCi 

495 [M+H]+ APCI 

457 (M+H]+ APCI 

[0168] 
Example 157a, Example 157b 

[Chemical formula 67] 

v HPLC 
Q 0^ Fractionation 

N N -j 9 Q' J i O ? 
F H 

OH 

The compound 1 (297 mg) and the compound 2 (180 mg) were suspended in 
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DMF (8 mL). Diisopropylethylamine (265 piL) and 0-(7-azabenzotriazol-l-yl)~ 

N,N,N\N'-tetramethyluroniumhexa£luorophosphate (347 mg) were added to the 

suspension, and the reaction mixture was stirred for 30 minutes at room 

temperature. To the reaction mixture was added water and a saturated aqueous 

solution of sodium bicarbonate, and then the reaction mixture was extracted 

with chloroform. The organic layer was dried over anhydrous sodium sulfate, 

and then the solvent was evaporated under reduced pressure. The resulting 

residue was suspended and washed in a mixed solvent of ethyl acetate/hexane, 

taken by filtration, and dried. The resulting residue was isolated by recycle 

HPLC (Chiralpak IF (30 x 250), 2-propanol/THP/diethylamine = 75/25/0. l,flow 

rate: 20 mL/min), and then the resulting fraction was concentrated under 

reduced pressure to give 3~[4-[[(7-exo-9-endo)-9~hydroxy-3-

oxabicyclo [3.3.1 ]nonan-7-yl] carbamoylmethyl]piperazin-1 -yl] - 5-(4-

trifluoromethylphenyl)-1,2,4-triazine (Example 157a., yellow solid, 83 mg), and 3-

[4-[[(7-exo-9-exo)-9-hydroxy-3-oxabicyclo[3.3. l]nonan-7-

yljcarbamoylmethyljpiperazm- l-yl]-5-(4-trifiuoromethylphenyl)-1,2,4-triazine 

(Example 157b, yellow solid, 82 mg). 

[0169] 

Example 157a 

Retention time: 5.41 minutes (Chiralpak IF-3 (4.6 x 150), 2-

propanol/THF/diethylamine = 75/25/0.1, flow rate 0.5 mL/min) 

MS (ESI) 507 [M + H] + 

[0170] 

Example 157b 

Retention time: 8.48 minutes (Chiralpak IF-3 (4.6 x 150), 2-

propanol/THF/diethylamine = 75/25/0.1, flow rate 0.5 mL/min) 

MS (APCI) 507 [M+H]+ 

[0171] 

Example 158 

The corresponding starting compound was treated in a similar manner as 

described in the above Example 157to give the compounds described in the 

following Table 18. 

[0172] 

Table 18 
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[Chemical formula 68] 

VN 

R1 N N 

[Table 18] 

O 
N R/ 

Exampie Ms Retention Time 
(min) 

HPLC 
Conditions 

158a 

158b 

45/ [M+HJ+ 
APCi 

. (Cis-form of 158a) 

6.16 

7.28 

CHIRALPAK IA-3 
Hexane/2-Propanoi/ 
THF/Diethyiamine 
=40/30/30/0.1 
Flow Rate 0.5 mL/min 

[0173] 

Example 159a., Example 159b 

[Chemical formula 69] 
H2N"^X°) 

N 
CH3 

ONa 

A* I A ^ 
'N N^i O 

N' 
CH3 

The compound 1 (250 mg) and the compound 2 (144 mg) were dissolved in 

DMF (7,5 mL). 0-(7-azabenzotriazol-l-yl)-N,N,N'?N'-

tetramethyluroniumhexailuorophosphate (430 mg) was added to the solution, 

10 and the reaction mixture was stirred for 2 hours at room temperature. The 

reaction mixture was concentrated, and then the concentrate was diluted with 

water, and a saturated aqueous solution of potassium carbonate was added to 

the solution, and the reaction mixture was extracted 3 times with chloroform. 

The organic layer was dried over anhydrous sodium sulfate, and the solvent was 

15 evaporated under reduced pressure. The resulting residue was purified by NH-

silica gel column chromatography (eluent: hexane-ethyl acetate; gradient: 50:50-

0:100) to give a racemate of 5-(4-fluorophenyl)-3-[4-[[(4-methylmorpholyn-2-
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yl)methyl]carbamoylmethyl]piperazin- l-yl]~1,2,4-triazine (300 mg) as a yellow 

solid. 
Then, two isomers having different steric configuration at a carbon atom 

labelled by in the above formula of the racemate were isolated by recycle 

HPLC (Chiralpak IA (30x250), ethanol/diethylamine = 100/0.1, flow rate: 20 

mL/min). The obtained fraction containing each of the isomers was 

concentrated under reduced pressure, and the concentrate was treated with a 

solution of 4 mol/L HC1 in ethyl acetate, followed by centrifugation to remove the 

supernatant. The precipitate was suspended, washed in diethyl ether, and the 

supernatant was removed by centrifugation, and dried to give two stereoisomers 

of 5-(4-fluorophenyl)-3-[4-[[(4-methylmorpholyn-2-

yl)methyl]carbamoylmethylJpiperazin-l-yl]- 1,2,4-triazine as a 2HC1 salt (Example 

159a, pale yellow powder, 150 mg and Example 159b, pale yellow powder, 134 

mg). 

[0174] 

Example 159a 

Retention time: 10.60 minutes (Chiralpak IA-3 (4,6 x 150), ethanol/diethylamine 

= 100/0.1, flow rate 0.5 mL/min) 

Optical purity >99.8 % ee 

Absolute configuration R 

MS (APCI) 430 [M-+ H]+ 

[0175] 

Example 159b 

Retention time: 12.63 jrS (Chiralpak IA-3 (4.6 x 150), ethanol/diethylamine ~ 

100/0.1, flow rate 0.5 mL/min) 

Optical purity 97.2 % ee 

Absolute configuration S 

MS (APCI) 430 [M + H] + 

[0176] 

Example 160-168 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 159 to give the compounds described in the following 

Tables 19 and 20. However, the stereochemistry for a substituent of the carbon 

atom labelled by does not specify their absolute configuration. 

[0177] 
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Table 19 

[Chemical formula 70] 

R^N^N O 
N 

[Table 19] 

Example R' R" Ms 3a)t Retention Time HPLC 
(min) Conditions 

160a rV x £ Ji CH, 442 2HCI 
j| j APCI 

H CH, 

160b (Enantiomer of 160a) 

15 14 CHIRALPAK IC-3 
2-Propanol/ 
Acetonitrile/ 
Dietbylamine=50/50/0.5 
Flow Rate 0,5 mL/min 

11.49 

161a 
CI 

V"" 
T'X...-" 

OH 

433/435 [M+H]+ 
APCI 

,0 11 CHIRALPAK IA-3 
Methanol/THF/ 
Diethylamine=90/10/0.1 
Flow Rate 0.5 mL/min 

161b (Enantiomer of 161a) 11.31 

182 v -o 
453 JM+HJ+ 
Aprt 

10.24 CHIRALPAK IC-3 
jw| h o n 0! /T H F/ 
Diethyiamine=95/5/0.1 
Flow Rate 0.5 mL/min 

163 

F3C" 

r O A > 
"i OH 

453 [M+Hj+ 
APCi 

1170 CHIRALPAK IC-3 
Methanol/THF/ 
Diethyismine=95/5/0.1 
Flow Rate 0.5 mL/min 

164a 

F,C OH 

453 [M+H)+ 
APCi 

9.79 CHIRALPAK IC-3 
Methanol/THF/ 
Diethylamine=95/5/0.1 
Flow Rate 0.5 mL/min 

164b (Enantiomer of 164a) 12 25 



[0178] 

Table 20 
[Chemical formula 71] 

-ML 
•H N 

R1 > O 

F 
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[Table 201 

Example R' R2 Ms Qflit Retention Time HPLC 
(min) Conditions 

165a 
. ^ . 477 [M+H]+ 

M SO?CH-> APCi H 

7-61 CHIRALPAK IA-3 
Methanol/THF/ 
Diethylamine^QS/S/O.1 
Flow Rate 0.5 mL/min 

165b (Enantiomer of 165a) 9.63 

166a 433/435 |M+H]+ 
APCI 

6.89 CHIRALPAK IC-3 
Methanol/THF/ 
Diethylamine:=90/10/0.1 
Flow Rate 0.5 mL/min 

166b (Enantiomer of 166a) 8.98 

187a 
O 
X 456 

N CH3 ApCj 
H 

'-82 CHIRALCEL OJ-3 
Metfianol/Diethylamine 
=100/0.1 
Flow Rate 0.5 mL/min 

167b (Enantiomer of 167a) 5.98 

168a 437 SM+H1+ 
APC! 

9.74 CHIRALPAK IC-3 
Methanol/THF/ 
Diethylamme-85/15/0.1 
Flow Rate 0.5 mL/min 

168b (Enantiomer of 168a) 11,0 

169s 
H,C 

fT> 
fV 1 OH 

413 [M+H]+ 
ESI 

11,1 CHIRALPAK IC-3 
Methanol/Acetonitrile/ 
Diethyiamine-80/20/0.1 
Flow Rate 0.5 mL/min 

169b (Enantiomer of 169a) 13.3 

[0179] 

Example 170 
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[Chemical formula 72] 

CH3 I^N*N 
i L [i 

3 
F 

The compound 1 (2 g) and the compound 2 (11.6 g) were suspended in N-

methylpyrrolidone (3.5 mL), and the suspension was stirred for 1.5 hours at 

235 °C in a microwave reactor (Initiator, Biotage). The reaction mixture was 

cooled to room temperature, diluted with ethyl acetate, and then the solution was 

washed with water and brine, and dried. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 80:20-65:35). The 

resulting crystalline residue was suspended and washed in a mixed solvent of 

ethyl acctate-hexane (1:5), taken by filtration, and dried to give 3-[4~(4-

fiuorophenyl) piperazin-l-yl]-5-(o-tolyl)- 1,2,4-triazine (2.6 g) as a yellow solid. 

MS (APCI) 350 [M + H] + 

[0180] 

Example 171-173 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 170 to give the compounds described in the following 

Table 21. 

[0181] 

Table 21 

[Chemical formula 73] 
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[Table 21] 

Example Ri R2 MS[M + H]+ 

171 

CH3 kJOt L> \\ 372 (ESI) 

172 

CH3 X- 289 (ESI) 

173 

H3C 
263 (ESI) 

[0182] 

Example 174 

[Chemical formula. 74] 

M HN NA N CH3 N W M,,. CH3 r "N 
S^N-iL-S02CH3 2 U"3 |fS^NXfQ1 

1 3 

To a solution of the compound 1 (142 mg) in anhydrous THF (2 mL) was 

added the compound 2 (100 mg), and the reaction mixture was stirred for 6.5 

hours at room temperature under argon atmosphere. The reaction mixture was 

diluted with ethyl acetate, and then the solution was washed with water and 

brine, and dried. The solvent was evaporated under reduced pressure, and. the 

resulting residue was purified by NH-silica gel column chromatography (eluent: 
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hexane-ethyl acetate; gradient: 30:70-0:100) to give 3-[4-(2-methyl-4-pyridyl) 

piperazin- l-yl]-5-(o-tolyl)- 1,2,4-triazine (76 mg) as a yellow solid. 

MS (APCI) 347 [M + H]+ 

[0183] 

5 Example 175-208 

The corresponding starting compound was treated in a similar manner as 

described in the above Example 174 to give the compounds described in the 

following Tables 22-25. 

[0184] 

10 Table 22 

[Chemical formula 7 5] 
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Example R' R2 Ms Salt 

CH, 

175 

178 

177 

178 

179 

180 

CH-, 

CH-, 

N^CHj T 
0 

V\ L 
CH, 

298 [M+HJ+ APCI 

336 P+H]+ APCI 

361 [M+H]+ APCI 

380/362 [M+H]+ APCi 

N 0 CHa 
! I A 359 {M+HJ+ APC! 

N N XH* 
H H 

tH3 

N" 

O CH 

' " A ' N^N-^CH, 373 [M+H]+ ESI HC! 
CH, 

181 
F,C' 

o CH, 

vCH, 423 [M+H}+ APCI 
CH-, 

182 
CHg 
j N ^ 0 CH3 

irV 355 APC 
H CH, 
H 3 

2HC1 

[0185] 

Table 23 

[Chemical formula 76] 

JSk 

R1 R2 
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[Table 23 J 

Example p,i R2 Ms Sait 

183 

CH, 

OH 
313 [M+H1+ APCI 

184 

185 

CH3 

CH, 

T» 

CrU 

-N-CH3 

CH, 

346 [M+HJ+ APCI 

326 [M+H)+ APCI 

188 
CHS 

CH3 

'N-"\ 
285 [M+H]+ APCi 

187 

188 

CH, 

CH, 
A ' 

V CH3 

O-Q cs 

359 {M+HJ-+ APCI 2HC 

1M APC! 

\= 

189 
CH, ,v "N' -1 O 

N 
CH 

CH3 
340 [M+H]+ APCi 

190 
F,C 

"N i O CH3 

-"-.AAH, 
H 

409 [M+H3+ APCI 

191 
N ) O CH, 

1 i " 360 [!VHH] + APCI 
0 CH3 

H 

[0186] 

Table 24 



[Chemical formula 77] 

"^N 

R1 r 
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[Table 24] 

Example R1 Ms 

192 

193 

y ̂  SO2CH3 
CH, 

CN 

35? JM+H1+ APC f 

338 [M-+HJ+ APCf 

194 I '* 
N 
CH3 

375 SM+H]+ APC! 

195 OH 377 [M+HJ+ APCi 

196 

197 LlJ 

"N" 
H -N^.CH3 

0 

-N-^V>0-CH, 

362 [M+H]+ APCi 

321 [M+H]+ APCi 

198 y .S x- O 
' ' A N "CH3 

M J 

348 fM+B]+ APCI 

199 |J 
\ , 

y^o 
NH 

362 [M+H]+ APCI 

200 
V^ O 374 (M+HJ+ APCI 

201 
"N' "i O 

"N 
388 [M+HJ+ APCI 

[0187] 

Table 25 
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[Chemical formula 78] 

R1 N R2 

[Table 25] 

Example R-' Ms Salt 

202 OOsOiCH, 383 SM+H1+ APC! 

203 "Ok CN 
316 [M+HJ-s- APCI HC! 

204 

205 a" 
'o/sf CH 

O 

CH, 
Kj/ 392 [M+HJ+ APCJ 

O 
A"NACH. 3 362 [M+HJ+ APCI 

208 275 [M+H]+ APCI 
OH 

20? 
"N ^ O CH,, 

X XCHS 374 tM+H1+ APCi 
" N O r H, 
M Un3 

208 
F" 

O 
l^^J^CHj • 347 [M+HJ+ APCI 

OH 

[0188] 
Example 209 
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[Chemical formula 79] 

HN^ O CH3 

N CH3 
H mCPBA 2 

'CH3 

1 

3 

To a solution of the compound 1 (100 mg) in dichloromethane (4 mL) was 

added hydrous 25 % m-chloroperbenzoic acid (202 mg), and the reaction mixture 

was stirred for 15.5 hours at room temperature. The reaction mixture was 

treated with an aqueous solution of sodium thiosulfate, and then extracted with 

ethyl acetate. The organic layer was washed with a saturated aqueous solution 

of sodium bicarbonate, and then dried over anhydrous sodium sulfate, and the 

solvent was evaporated under reduced pressure. The resulting residue was 

suspended in acetonitrile (2 mL), and the compound 2 (106 mg) and 

diisopropylethylamine (98 pL) were added to the suspension. The reaction 

mixture was stirred for 30 minutes at room temperature, and then stirred for 

additional 3 hours at 60 °C under argon atmosphere. The reaction mixture was 

cooled to room temperature, and then diluted with water, and extracted twice 

with chloroform. The resulting organic layer was dried over anhydrous sodium 

sulfate, and the solvent was evaporated under reduced pressure. The resulting 

residue was purified by NH-silica gel column chromatography (eluent: hexane-

ethyl acetate; gradient: 90:10-60:40) to give 5-(3-methyl-2-naphthyl)-3-[4-

(isopropylcarbamoylmethyl) piperazin-1-yl]-1,2,4-triazine (123 mg) as a yellow 

viscous substance. 

MS (APCI) 405 [M + H] 

[0189] 

Example 210 
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[Chemical formula 80] 

HN^MT) /N.KiLJ Kj N—' v—u NH 
r NH 2 1 i X 7 CH ^ O N N , 

0ANASXHS 3 

1 
CH3 

0-V^C^3 
B-OkCH3 

4 NC N 

NC N 

(1) The compound 1 (1 g) and the compound 2 (3.4 g) were suspended in THF (30 

mL, and the suspension was stirred for 1 day under argon atmosphere with 

heating to reflux. The reaction mixture was cooled to room temperature, the 

precipitate was taken by filtration, washed with ethyl acetate, and dried to give 

the compound 3 (1.3 g) as colorless solid. 

MS (APCI) 258 [M+H]+ 

(2) The compound 3 (100 mg) and lH-benzotriazol-l-

yloxytripyrrolidinophosphoniumhexafluorophosphate (217 mg) were suspended 

in dioxane (4 mL). Triethylamine (153 ]jL) was added to the suspension, and the 

reaction mixture was stirred for 2 hours at room temperature under argon 

atmosphere. To the reaction mixture was added dichlorobis(triphenylphosphine) 

palladium (14 mg). The compound 4 (179 mg) and sodium carbonate (206 mg) 

were added to the reaction mixture, and water (1 mL) was further added thereto, 

and the reaction mixture was stirred for 4 hours at 100 °C. The reaction 

mixture was cooled to room temperature, diluted with ethyl acetate, and then 

washed with a saturated aqueous solution of sodium bicarbonate and brine, and 

dried. The solvent was evaporated under reduced pressure., and the resulting 

residue was purified by silica gel column chromatography (eluent: hexane-ethyl 

acetate; gradient: 65:35-50:50) to give 5-(2-cyano~5~pyridyl)-3-(4-

phenylpiperazin-l-yl)- 1,2,4-triazine (22 mg) as a yellow solid. 

MS (APCI) 344 [M + H]+ 
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[0190] 

Example 211 

[Chemical formula 81 ] 

1 
3 

To a mixed solution of the compound 1 (60 mg), the compound 2 (63 mg), 

and dichlorobis(triphenylphosphine) palladium (10 mg) in dioxane (2 mL) was 

added an aqueous solution of 2 mol/L sodium carbonate (1.0 mL). The reaction 

mixture was stirred for 15 minutes at 150 °C in a microwave reactor (Initiator, 

Biotage). The reaction mixture was cooled to room temperature, diluted with 

ethyl acetate, and then the solution was washed with water and brine, and dried. 

The solvent was evaporated under reduced pressure, then the resulting 

crystalline residue was suspended and washed in a mixed solvent of hexane-

ethyl acetate (2:1), taken by filtration, and dried to give 5-(1-methyl- lH-indol-2-
yl)-3-morpholino-1,2,4-triazine (50 mg) as a yellow solid. 

MS (APCI) 296 [M + H]+ 

rr\ inn 
[U 1] 

Example 212-213 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 211 to give the compounds described in the following 

Table 26, 

[0192] 

Table 26 

[Chemical formula 82] 



130 

[Table 26] 

Example R1 R2 MS[M + H] + 

212 

H3cr 

/—
o O

 
/
 

307 (APCI) 

213 294 (APCI) 

[0193] 

Example 214 

[Chemical formula 83] 

(1) The compound 1 (400 mg) was dissolved in DMF (10 mL). The compound 2 

(70 mg), diisopropylethylamine (360 pL) and 0-(7-azabenzotriazol-l-yl)-N,N,N'JN'-

tetramethyluroniumhexafluorophosphate (781 mg) were added to the solution, 

and the reaction mixture was stirred for 1.5 hours at room temperature. To the 

reaction mixture was added water, and then the reaction mixture was extracted 

with chloroform. The organic layer was dried over anhydrous sodium sulfate, 

and then the solvent was evaporated under reduced pressure. The resulting 
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residue was purified by NH-silica gel column chromatography (eluent: hexane-

ethyl acetate; gradient: 50:50-0:100) to give the compound 3 (443 mg) as a yellow 

solid. 

MS (APCI) 551 [M + H]+ 

(2) The compound 3 (430 mg) was dissolved in ethanol (8 mL)-THF (2 mL). An 

aqueous solution of 1 mol/L of sodium hydroxide (8 mL) was added to the 

solution, and the reaction mixture was stirred for 20 hours at room temperature. 

The reaction mixture was concentrated under reduced pressure, and the residue 

was dissolved in water. A pH of the solution was adjusted to pH 4-5 by adding 

an aqueous solution of 1 mol/L hydrochloric acid, and then the reaction mixture 

was extracted with chloroform. The organic layer was dried over anhydrous 

sodium sulfate, and then the solvent was evaporated under reduced pressure to 

give the compound 4 (349 mg) as a yellow solid. 

MS (APCI) 523 [M + H]+ 

(3) The compound 4 (100 mg) was dissolved in DMF (1.9 mL). A solution of 1 

mol/L dimethylamine In THF (190 pL), diisopropylethylamine (70 |iL) and 0-(7-

azabenzotriazol-l-ylJ-NjNjN^N'-tetramethyluroniumhexafluorophosphate (95 mg) 

were added to the solution, and the reaction mixture was stirred for 1 hour at 

room temperature. To the reaction mixture was added water, and then the 

reaction mixture was extracted with chloroform. The organic layer was dried 

over anhydrous sodium sulfate, and then the solvent was evaporated under 

reduced pressure. The resulting residue was purified by silica gel column 

chromatography (eluent: chloroform-methanol; gradient: 100:0-95:5), treated 

with a solution of 4 mol/L HC1 in ethyl acetate, and the supernatant was 

removed by centrifugation, and then the precipitate was dried to give 5~(4~ 

trifluor omethylphenyl) - 3 - [ 4- [ [ tr an s- 4 - (N, N - dimethylcarb amoylmethyloxy) 

cyclohexyl]carbamoylmethyl]piperazin- 1-ylj-1,2,4-triazine (yellow powder, 83 mg) 

as a HC1 salt. 

MS (APCI) 550 [M+H]+ 

[0194] 

Example 215 
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[Chemical formula 84] 

Nk, -%N 

NC N 
H3C 

k^N^O H3 

NC N 2 ^NH 

Cl\/k 
O CH-, 

H 
•CH3 

(1) To a solution of the compound 1 (152 mg) in dichloromethane (2 mL) was 

added trifluoroacetic acid (2 mL), and the reaction mixture was stirred for 30 

minutes at room temperature. The reaction mixture was concentrated under 

reduced pressure, and the resulting residue was dissolved in ethyl acetate, and 

then the solution was treated with an aqueous solution of 40 % potassium 

carbonate. The aqueous layer was saturated with potassium carbonate, and 

then extracted 3 times with a mixed solvent of ethyl acetate-THF. The organic 

layer was dried over anhydrous magnesium sulfate, and the solvent was 

evaporated under reduced pressure. The resulting crystalline residue was 

suspended and washed in a mixed solvent of ethyl acetate-hexane, taken by 

filtration, and dried to give the compound 2 (102 mg) as a yellow solid. 

MS (APCI) 268 [M+H]+ 

(2) The compound 2 (30 mg), the compound 3 (30 mg) and sodium carbonate (24 

mg) were suspended in acetonitrile (3 mL), and the suspension was stirred for 14 

hours at 60 °C under argon atmosphere. The reaction mixture was cooled to 

room temperature, diluted with ethyl acetate, and then the solution was washed 

with water and brine, and dried over anhydrous magnesium sulfate. The 

solvent was evaporated under reduced pressure, and the resulting residue was 

purified by silica gel column chromatography (eluent: ethyl acetate-methanol; 

gradient: 100:0-95:5) to give 5-(2-cyano~5-pyridyl)-3-[4-

(isopropylcarbamoylmethyl) piperazin- l-yl]-l,2,4-triazine (20 mg) as a yellow 

solid. 
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MS (APCI) 367 [M+Hf 

[0195] 

Example 216-227 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 215 to give the compounds described in the following 

Table 27. 

[0196] 

Table 27 

[Chemical formula 85] 

,ISL N 
^u3 FT^N O CH-

ON^XNACH3 
H 
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[Table 271 

Example Ms Salt 

216 

217 

218 

219 

220 

0 

0 

<xx 

383 (M+H1+ APCi 

397 [M+HJ+ APCi 2HC1 

397 [M+HJ+ APC! 2HC! 

383 [M+H]+ APCI 

398 [M+H]+ APCI 

221 

222 

224 

F3C 

N 
H3C 

N~N tf \ 
.CH3 

409 [W+H]+ APCi 

395 [M+HJ+ APCI 

395 [M+H]+ APCi 

375/377 [M+HJ+ APC! 

225 

226 

395 APCI 

359 {M+H]+ APCI 

227 
F" 

377 [M+H]+ APC! 
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[0197] 

Example 228 

[Chemical formula 86[ 

o CH3 
o CH3 

(1) To a solution of the compound 1 (177 mg) in methanol (7 mL)-triethylamine 

(1.2 mL) was added wet 10 % palladium on carbon (53 mg), and the reaction 

mixture was stirred for 1 hour under hydrogen atmosphere. The palladium on 

carbon was removed by filtration, and then washed with methanol. The filtrate 

was concentrated under reduced pressure, and the resulting residue was purified 

by silica gel column chromatography (eluent: hexane-chloroform; gradient: 

70:30-40:60) to give the compound 2 (87 mg) as a yellow solid. 

MS (ESI) 370 [M + H]+ 

(2) To a solution of the compound 2 (112 mg) in dichloromethane (2 mL) was 

added trifluoroacetic acid (2 mL), and the reaction mixture was stirred for 1 hour 

at room temperature. The reaction mixture was diluted with methanol, then the 

solution was treated with packed strong cation exchange resin (PoraPak Rxn Cx. 

eluent: a solution of 1 mol/L NH3 in methanol), and the eluate was concentrated 

under reduced pressure. The resulting residue, the compound 3 (82 mg) and 

sodium carbonate (64 mg) were suspended in acetonitrile (3 mL), and the 

suspension was stirred for 19 hours at 65 °C under argon atmosphere. The 

reaction mixture was cooled to room temperature, diluted with chloroform., and 

then washed with water, and dried over anhydrous sodium sulfate. The solvent 

was evaporated under reduced pressure, and the resulting residue was purified 

by silica gel column chromatography (eluent: hexane-ethyl acetate; gradient: 

80:20-50:50) to give3-[4~(isopropylcarbamoylmethyl) piperazin- l-yl]~5-phen ethyl-

1,2,4-triazine (101 mg) as a yellow viscous substance. 
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MS (APCI) 369 [M+Hf 

[0198] 

Example 229-230 
The corresponding starting compound was treated in a similar manner as 

that of the above Example 228 to give the compounds described in the following 

Table 28. 

[0199] 

Table 28 
[Chemical formula 87] 

[Table 28; 

Example R 

229 

230 

[0200] 

Example 231 
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[Chemical formula 

TFA 

HIO H3C 
H3CT^'NYCH'CH3 

O CH3 

—-SB* 

N S02CH3 

O CH3 

CU-AA;H3 
4 H 

Ci 

N. 

N' "N 

•N 
A. 

H,C 

H3C^YfCH3 
3 O CH3 

N^N^j O CH3 

H3C^V'NS^SN'^CH3 
H 

(1) To a solution of the compound 1 (500 mg) in anhydrous DMF (3.7 mL) was 

added the compound 2 (1100 mg), and the reaction mixture was stirred for 5 

hours at room temperature under argon atmosphere, and then stirred for 3 

hours at 60 °C. The reaction mixture was cooled to room temperature, diluted 

with water, and then extracted 3 times with chloroform. The organic layer was 

dried over anhydrous sodium sulfate, and the solvent was evaporated under 

reduced pressure. The resulting residue was purified by NH-silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 85:15-60:40) to give the 

compound 3 (85 mg) as a yellow viscous substance. 

MS (APCI) 390/392 [M + H] + 

(2) To a solution of the compound 2 (80 mg) in chloroform (1 mL) was added 

trifluoroacetic acid (1 mL), and the reaction mixture was stirred for 15 hours at 

room temperature. The reaction mixture was diluted with methanol, the 

solution was treated with packed strong cation exchange sresin (PoraPak Rxn Cx, 

eluent: a solution of 1 mol/L NH3 in methanol), and the eluate was concentrated 

under reduced pressure. The resulting residue, the compound 4 (57 mg), and 

sodium carbonate (45 mg) were suspended in acetonitrile (1.5 mL), and the 
suspension was stirred for 15 hours at 60 °C under argon atmosphere. The 

reaction mixture was cooled to room temperature, diluted with water, and then 

extracted twice with chloroform, and dried over anhydrous sodium sulfate. The 

solvent was evaporated under reduced pressure, and the resulting residue was 
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purified by NH-silica gel column chromatography (eluent: hexane-ethvl acetate; 

gradient: 90:10-60:40) to give 5-(4-chlorophenyl)-3-[(R)-4-

(isopropylcarbamoylmethyl)-2-methylpiperazin- 1-yl]- 1,2,4-triazine (57 mg) as an 

orange viscous substance. 

MS (APCI) 389/391 [M + H]+ 

[0201] 

Example 232 

[Chemical formula 89] 

F,C 

N 7^ H3c 
1 k^N.^\s|/CH3 

O CHo 
FX 

0 CH3 

CH, 
N XH3 
H 3 

F,C 

( O CH3 

CH, 
N XCH3 
H 

(1) To a solution of the compound 1 (407 mg) in dichloromethane (2.5 mL) was 

added trifiuoroacetic acid (1 mL), and the reaction mixture was stirred for 3 

hours at room temperature. The reaction mixture was diluted with methanol, 

and then the solution was treated with packed strong cation exchange resin 

(PoraPak Rxn Cx, eluent: a solution of 1 mol/L NH3 in methanol). The eluate 

was concentrated under reduced pressure to give the compound 2 (258 mg) as a . 

yellow solid. 

MS (APCI) 310 [M+Hf 

(2) The compound 2 (79 mg), the compound 3 (104 mg) and sodium carbonate 

(56 mg) were suspended in acetonitrile (3 mL), and the suspension was stirred for 

3.5 hours at 75 °C under argon atmosphere. To the reaction mixture was 

further added the compound 3 (3 mg) , and the reaction mixture was stirred for 

additional 18 hours at the same temperature. The reaction mixture was cooled 

to room temperature, diluted with a saturated aqueous solution of sodium 
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bicarbonate, and then extracted twice with ethyl acetate. The resulting organic 

layer was washed with brine, and dried over anhydrous sodium sulfate. The 

solvent was evaporated under reduced pressure, and the resulting residue was 

purified by silica gel column chromatography (eluent: chloroform-methanol 

90:10). Then, the resulting crystalline residue was dissolved in ethyl acetate, 

the solution was treated with 4 mol/L HC1/ethyl acetate. The solvent was 

evaporated under reduced pressure, the residue was suspended and washed in 

diethylether, taken by filtration, and dried to give 3-[4-[(S)-l-

(isopropyIcarbamoyl)ethyl]piperazin-1 -yl]-5-(4-trifluoromethylphenyl)-1,2,4-

triazine hydrochloride (27 mg) as a yellow solid. 

MS (APCI) 423 [M + H]+ 

[0202] 

Example 233 

[Chemical formula 90] 

6 ^0 

(1) A solution of diisopropylamine (6.5 mL) in anhydrous THF (40 mL) was cooled 

to -78 °C under argon atmosphere. A solution of 1.59 mol/L n-butyllithium in 

hexane (26,6 mL) was added dropwise to the solution, and then the reaction 

mixture was stirred for 30 minutes at -10 °C. Then, the reaction mixture was 

added dropwise to a solution of the compound 1 (3.6 g) and methylene bromide 

(7.4 g) in anhydrous THF (40 mL) at -78 °C over 7 minutes, and stirred for 30 

minutes at the same temperature under argon atmosphere. A solution of 6 

mol/L hydrochloric acid (20 mL) was slowly added to the solution for quenching 

the reaction, a temperature of the reaction mixture was raised to room 

temperature, and the reaction mixture was diluted with ethyl acetate. The 

organic layer was washed with water and brine, and dried over anhydrous 
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magnesium sulfate. The solvent was evaporated under reduced pressure to give 

the compound 2 (4,1 g) as a pale yellow solution. 

MS (ESI) 295/297 [M-H]-

(2) To a solution of the compound 2 (4,0 g) in THF (20 mL) was added morpholine 

(5.1 mL), and the reaction mixture was stirred for 30 hours at 50 °C under argon 

atmosphere. The reaction mixture was cooled to room temperature, the 

precipitate was removed by filtration, washed with THF, and the filtrate was 

concentrated under reduced pressure. The resulting residue was dissolved in 

methanol (20 mL), and the compound 3 {1.8 g) was added to the solution. To 

the reaction mixture was added dropwise acetic acid (2.3 mL) over 5 minutes, 

and the reaction mixture was stirred for 4 hours at room temperature, and then 

stirred for additional 19 hours with heating to reflux. The reaction mixture was 

cooled to room temperature, concentrated under reduced pressure, and then the 

concentrate was diluted with ethyl acetate, and washed with an aqueous solution 

of 20 % potassium carbonate. The organic layer was dried over anhydrous 

magnesium sulfate, and the solvent was evaporated under reduced pressure, and 

the resulting residue was purified by silica gel column chromatography {eluent: 

chloroform-methanol; gradient: 99:1-92:8) to give the compound 4 (317 mg) as a 

pale yellow solid. 

MS (APCI) 193 [M+H]+ 

(3) To a solution of the compound 4 (80 mg) in anhydrous DMF (3 mL) was added 

sodium hydride (42 mg) under argon atmosphere, and the mixture was stirred for 

30 minutes at room temperature. To the reaction mixture was added the 

compound 5 (173 mg), and the reaction mixture was stirred for 1 day at room 

temperature, and then stirred for additional 1 day at 100 °C. The reaction 

mixture was cooled to room temperature, and water was slowly added to the 

reaction mixture. The reaction mixture was diluted with ethyl acetate, and then 

washed with, water and brine, and dried. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 70:30-50:50) to give 5-

cyclohexylmethyl-3-morpholino-1,2,4-triazine (16 mg) as a yellow solid. 

MS (APCI) 263 [M + Hf 

[0203] 

Example 234 
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The corresponding starting compound was treated in a similar manner as 

that of the above Example 233 to give 3-morpholino-5-phenethyl-1,2,4-triazine. 

MS (APCI) 271 [M+H}+ 

[0204] 

Example 235 

[Chemical formula 92] 

(1) To a solution of the compound 1 (400 mg) in N-methylpyrrolidone (1 mL) was 

added the compound 2 (2 mL), and the reaction mixture was stirred for 1 hour at 
200 °C in a microwave reactor (Initiator, Biotage). The reaction mixture was 

cooled to room temperature, diluted with ethyl acetate, and then the solution was 

washed with water and brine, and dried. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by NH-silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 70:30-50:50) to give the 

compound 3 (436 mg) as a yellow solid. 

MS (APCI) 277 [M + H] + 

(2) To a solution of the compound 3 (50 mg) in anhydrous THF (3 mL) was added 

sodium hydride (13 mg) under argon atmosphere, and the reaction mixture was 

stirred for 40 minutes at room temperature. To the reaction mixture was added 

methanesulfonic acid chloride (34 pL), and the reaction mixture was stirred for 6 

hours at room temperature. To the reaction mixture was slowly added water, 

the reaction mixture was diluted with ethyl acetate, and then the solution was 

washed with water and brine, and dried. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by silica gel column 



142 

chromatography (eluent: chloroform-ethyl acetate95:5) to give 3-[N-benzyl-N-

(methylsulfonyl) amino]-5-(o-tolyl)- 1,2,4-triazine (56 mg) as a pale yellow viscous 

substance. 

MS (APCi) 355 [M + H]+ 

[0205] 

Example 236 

[Chemical formula 93] 

w f^Y^NHS02CH3 
N I N « i 2 

N^SO2CH3 
N^N.S°2CH3 

To a solution of the compound 2 (66 mg) in anhydrous DMF (1.5 mL) was 

added sodium hydride (15 mg) under argon atmosphere, and the reaction 

mixture was stirred for 30 minutes at room temperature. To the reaction 

mixture was added the compound 1 (80 mg), and the reaction mixture was 

stirred for 30 minutes at room temperature. To the reaction mixture was slowly 

added water, and the reaction mixture was diluted with ethyl acetate, and then 

the solution.was washed with water and brine, and dried. The solvent was 

evaporated under reduced pressure, and the resulting residue was purified by-

silica gel column chromatography (eluent: hexane-ethyl acetate; gradient: 65:35-

45:55) to give 3-[N-(methylsulfonyl)-N-(2-pyridylmethyl) amino]-5-(o~tolyl)-1,2,4-

triazine (112 mg) as a pale yellow viscous substance. 

MS (APCI) 356 [M + H]+ 

[0206] 

Example 237-238 
The corresponding starting compound was treated in a similar manner as 

that of the above Example 235 or 236 to give the compounds described in the 

following Table 29. 

[0207] 

Table 29 
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' [Chemical formula 94] 

[Table 29] 

Example Ri R2 MS[M + H]+ Method 

237 

CH 
/W 3 

r^ 
O.P 

CH3 

355 

(APCI) 

Similar 

manner as 

Example 235 

238 

CH 6 3 q,P 
Q 305 

(APCI) 

Similar 

manner as 

Example 236 

[0208] 

Example 239 

[Chemical formula 95] 

,Nv. 

S02CH3 

CH, r^NvN 

. 1 . 
"N'' "G" 

To a solution of benzyl alcohol {83 p.L) in anhydrous THF (2 mL) was added 

10 sodium hydride (24 mg) under argon atmosphere, and the reaction mixture was 

stirred for 30 minutes at room temperature. To the reaction mixture was added 

the compound 1 (100 mg), and the reaction mixture was stirred for 15 hours at 

room temperature. To the reaction mixture was slowly added water, and the 

reaction mixture was diluted with ethyl acetate, and then the solution was 

15 washed with water and brine, and dried. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by silica gel column 



144 

chromatography (eluent: chloroform-ethyl acetate95:5) to give 3-benzyloxy~5-(o-

tolyl)- 1,2,4-triazine (67 mg) as a colorless solid. 

MS (APCI) 278 [M+H]+ 

[0209] 

Example 240 

[Chemical formula 96[ 

CH3 O 
HSC+OAN NH, 

CHS O 

H3C-4y^N' 
,NH, 

NH, 

O CH3 

N^O^CH3 

A solution of the compound 1 (2.4 g) arid hydrazine hydrate (510 pL) in 

ethanol (20 mL) was stirred for 7 hours at room temperature. Then, to the 

reaction mixture was added the compound 2 (1.6 g), and the reaction mixture 

was stirred for 15.5 hours at room temperature, and then stirred for additional 1 

hour at 70 °C. The reaction mixture was cooled to room temperature, diluted 

with a saturated aqueous solution of sodium bicarbonate, and extracted with 

ethyl acetate. The organic layer was washed with brine, and dried over 
anhydrous sodium sulfate. The solvent was evaporated under reduced pressure, 

and the resulting residue was purified by silica gel column chromatography 

(eluent: hexane-ethyl acetate; gradient: 80: 20-60:40) to give 3-[l-(tert-

butyloxycarbonyl)-piperidin-3-yl]-5-(o-tolyl}~ 1,2,4-triazine (1.1 g) as an orange 

.solid. 

MS (APCI) 355 [M+Hp 

[0210] 

Example 241-243 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 240 to give the compounds described in the following 

Table 30. 

[0211] 

Table 30 
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[Chemical formula 97] 

R1 N R2 

[Table 30] 

Example Ri R2 MS[M + H]+ 

241 

CH3 er 262 

(APCI) 

242 

O CHs 

359 

(APCI) 

243 

] 
1 

CH3 

rV u "^7 212 

[0212] 

Example 244 

[Chemical formula 98] 

,N 

(1) To the compound 1(1.1 g) was added a solution of 4 mol/L HC1 in ethyl 

acetate (4 mL), and the reaction mixture was stirred for 4 hours at room 

10 temperature. To the reaction mixture was added a saturated aqueous solution 

of sodium bicarbonate, the reaction mixture was extracted with chloroform, and 

the organic layer was dried over anhydrous sodium sulfate. The solvent was 

evaporated under reduced pressure, and the resulting residue was purified by 

silica gel column chromatography (eluent: chloroform-methanol; gradient: 100:0-

15 90:10) to give the compound 2 (752 mg) as a pale brown solid. 
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MS (APCI) 255 [M-fHp 

(2) The compound 2 (100 mg), 2-iodopyrazine (111 mg), xantphos (27 mg), and 

sodium t-butoxide (57 mg) were suspended in toluene (2 mL), and the 

suspension was degassed under reduced pressure, and then back-filled with 

argon. To the reaction mixture was added tris(dibenzylideneacetone) 

dipalladium (14 mg), and the reaction mixture was stirred for 50 minutes at 

120 °C. The reaction mixture was cooled to room temperature, diluted with 

water, and then extracted with ethyl acetate. The organic layer was washed with 

brine, dried over anhydrous sodium sulfate, and then the solvent was evaporated, 

arid the resulting residue was purified by silica gel column chromatography 

(eluent: hexane-ethyl acetate; gradient: 80: 20-60:40) to give 3-[l-(pyrimidine-2-

yl)-piperidin-3~yl]-5-(o-tolyl}- 1,2,4-triazine (49 mg) as a pale brown viscous 

substance. 

MS (APCI) 333 [M + H]+ 

[0213] 

Example 245 

[Chemical formula 99] 

(1) To a solution of the compound 1 (6.1 g) in methanol (80 mL) was added 

hydrazine hydrate (3.9 mL), and the reaction mixture was stirred for 7 hours with 

heating to reflux. The reaction mixture was cooled to room temperature, ethyl 

acetate was added thereto, and the reaction mixture was stirred for 1 hour. The 

precipitate was taken by filtration, washed with ethyl acetate, and dried to give 

the compound 2 (4.2 g) as a slightly brown solid. 

MS (APCI) 152 [M+H]+ 

(2) A solution of the compound 2 (290 mg) and the compound 3 (330 mg) in 

ethanol (3 mL) was stirred for 2 hours at room temperature. Then, to the 

reaction mixture was added ammonium acetate (745 mg), and the reaction 

mixture was stirred for 30 minutes at 150 °C in a microwave reactor (Initiator, 

CH30 

2 4 
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Biotagej. The reaction mixture was cooled to room temperature, washed with a 

saturated aqueous solution of sodium bicarbonate, and then extracted with ethyl 

acetate. The organic layer was washed with brine, and dried over anhydrous 

sodium sulfate. The solvent was evaporated under reduced pressure, and the 

resulting residue was purified by silica gel column chromatography (eluent: 

hexane-ethyl acetate; gradient: 70:30-50:50). The resulting residue was 

suspended and washed in a mixed solvent of hexane-diethyl ether (1: 1), taken by 

filtration, and dried to give 3-{2-methyl-5-pyridyI)-5-(o-tolyl)- 1,2,4-triazine (21 

mg) as a pale yellow solid. 

MS (APCI) 263 [M + H] + 

[0214] 

Example 246 

[Chemical formula 100] 

The corresponding starting compound was treated in a similar manner as 

that "of the above Example 245 to give 3-benzyloxymethyl-5-(4-fluorophenyl)-

1,2,4-triazine. 

MS (APCI) 296 [M+H]+ 

[0215] 

Example 247 

[Chemical formula 101] 

N H02C 

2HC 

The compound 1 (200 mg) and the compound 2 (168 mg) were dissolved in 

DMF (4 mL). Diisopropylethylamine (676 ]aL) and 0-(7-azabenzotriazol-l-yl)~ 

N,N,N',N'-tetramethyluroniumhexafluorophosphate (491 mg) were added to the 

solution, and the reaction mixture was stirred for 21 hours at room temperature. 
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The reaction mixture was diluted with ethyl acetate, the solution was washed 

with water and brine, and dried over anhydrous sodium sulfate. The solvent 

was evaporated under reduced pressure, and the resulting residue was purified 

by silica gel column chromatography (eluent: chloroform-ethyl acetate; gradient: 

95:5-50:50) to give 3-[4-[(3-ethylpentanoyl)amino]piperidino]-5-(4-fluorophenyl)-

1,2,4-triazine (224 mg) as a yellow solid. 

MS (APCI) 386 [M+Hf 

[0216] 

Example 248 

[Chemical formula 102] 

O CHa 

A X N CH3 r-
Me 

(1) To a solution of the compound 1 (400 mg) and diisopropylethylamine (676 pL) 

in chloroform (12 mL) was added 4-nitrophenyl chloroformate (281 mg), and the 

reaction mixture was stirred for 30 minutes at room temperature. The reaction 

mixture was diluted with water, and extracted twice with chloroform. The 

organic layer was dried over anhydrous sodium sulfate, and the solvent was 

evaporated under reduced pressure. The resulting residue was suspended and 

washed in ethyl acetate, taken by filtration, and dried to give the compound 2 

(356 mg) as a yellow solid. 

MS (APCI) 439 [M + H]+ 

(2) To a solution of the compound 2 (100 mg) and diisopropylethylamine (340 pL) 

in chloroform (3 mL) was added isopropylmethylamine (85 mg), and the reaction 
mixture was stirred for 1 hour at room temperature. The reaction mixture was 

diluted with an aqueous solution of potassium carbonate, and extracted twice 

with chloroform. The organic layer was dried over anhydrous sodium sulfate, 

and the solvent was evaporated under reduced pressure. The resulting residue 
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was suspended and washed in diisopropyl ether, taken by filtration, and dried to 

give 5-(4-fluorophenyI)-3-[4-(N-isopropyl-N-methylureido) piperidino]- 1,2,4-

triazine (66 mg) as a yellow solid. 

MS (ESI) 373 [M+H] + 

5 [0217] 

Example 249 

[Chemical formula 103] 

HC 

The compound 1 (100 mg) and the compound 2 (89 mg) were suspended in 

10 acetonitrile (3 mL). Diisopropylethylamine (240 ]iL) was added to the 

suspension, and the reaction mixture was stirred at room temperature for 5 

hours. The reaction mixture was diluted with water, and a saturated aqueous 

solution of potassium carbonate was added to the solution, and then the reaction 

mixture was extracted twice with chloroform. The organic layer was dried over 

...15 .... anhydrous sodium sulfate, and the solvent was evaporated under reduced 

pressure. The resulting residue wTas purified by silica gel column 

chromatography (eluent: chloroform-methanol; gradient: 100:0-90:10) to give 5-

(4-chlorophenyl)-3-[4-[(l-methylpiperidin-4-yl)oxycarbonylamino]piperidino]-

1,2,4-triazine (95 mg) as a yellow solid. 

20 MS (APCI) 431/433 [M + H]+ 

[0218] 

Example 250 

[Chemical formula 104] 
CH3 

r^VN""GH3 w 
H02CW-LJ 2 [p* CH3 

O r^YN\CH 
C|/ 

3 H 

3 

25 The compound 1 (40 mg) and the compound 2 (40 mg) were dissolved in 
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DMF (1.5 mL). Diisopropylethylamine (96 ptL) and 0-{7-azabenzotriazol-l-yl)-

N,N,N',N'-tetramethyluroniumhexailuorophosphate (79 mg) were added to the 

solution, and the reaction mixture was stirred at room temperature for 1 hour. 

The reaction mixture was diluted with a saturated aqueous solution of sodium 

bicarbonate, and extracted twice with chloroform. The organic layer was dried 

over anhydrous sodium sulfate, and the solvent was evaporated under reduced 

pressure. The solvent was evaporated under reduced pressure, and the 

resulting residue was purified by NH-silica gel column chromatography (eluent: 

ethyl acetate-methanol 92:8) to give 5-(4-chlorophenyl)-3-[4-[l-[trans-4-

(dimethylamino) cyclohexyl]acetylamino]piperazin-l~yl]~ 1,2,4-triazine (48 mg) as 

a yellow solid. 

MS (ESI) 458 [M + H]+ 

[0219] 
Example 251 

[Chemical formula 105] 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 250 to give 5-(4~chlorophenyl)-3-[4-[(3-

methylbutanoyl)amino]piperazin-1 -yl]-1,2,4-triazine. 

MS (ESI) 375/377 [M+H]+ 

[0220] 

Example 252 

[Chemical formula 106] 
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The compound 1 (120 mg) and the compound 2 (109 mg) were dissolved in 

DMF (3.4 mL). Diisopropylethylamine (266 ]iL) and O-(7-azabenzotriazol-1 -yl)-

N,N.N',N'-tetramethyluroniumhexafiuorophosphate (193 mg) were added to the 

solution, and the reaction mixture was stirred at room temperature for 16.5 

hours. The reaction mixture was diluted with water, an aqueous solution of 

potassium carbonate was added thereto, and the reaction mixture was extracted 

3 times with chloroform. The organic layer was dried over anhydrous sodium 

sulfate, and the solvent was evaporated under reduced pressure. The resulting 

residue was purified by NH-silica gel column chromatography (eluent: 

chloroform-methanol; gradient: 100:0-97:3) to give 3-[4-[[[trans-4-

(dimethylamino) cyclohexyl]carbamoyl]hydroxymethyl]piperidino]-5-(4-

fluorophenyl)- 1,2,4-triazine (110 mg) as a yellow solid. 

MS (ESI) 457 [M + H]+ 

[0221] 

Example 253 

[Chemical formula 107] 

The compound 1 (200 mg) and the compound 2 (114 mg) were dissolved in 

DMF (7 mL). Diisopropylethylamine (500 yiL) and 0~(7-azabenzotriazol-l~yl)~ 

N,N,N',N'-tetramethyluroniumhexafluorophosphate (303 mg) were added to the 

solution, and the reaction mixture was stirred for 40 minutes at room 

temperature. The reaction mixture was diluted with a saturated aqueous 

solution of sodium bicarbonate, and extracted 3 times with chloroform. The 

organic layer was washed with brine, and dried over anhydrous sodium sulfate. 

The solvent was evaporated under reduced pressure, and the resulting residue 

was purified by silica gel column chromatography (eluent: chloroform-methanol; 

gradient: 100:0-97:3) to give 5-{4-chlorophenyl)-3~[4-

[(isopropylarriino)oxalyljpiperazin-1-yl]-1,2,4-triazine (267 mg) as a yellow solid. 

MS (APCI) 389 [M + Hp 

l3 
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{0222] 

Example 254 

[Chemical formula 108] 

CHO 

N 
CH3 ff N N 

2 CH3 |T-NtN 2HCI 

NH 
1 

To a solution of the compound 1 (100 mg) in dichloromethane (4 mL) were 

added the compound 2 (50 mg), acetic acid (2 drops) and sodium 

triacetoxyborohydride (120 mg), and the reaction mixture was stirred for 18 

hours at room temperature. The reaction mixture was diluted with water, and 

then extracted with chloroform. The resulting organic layer was washed with 

brine, dried over sodium sulfate, and the solvent was evaporated. The resultini 

residue was purified by silica gel column chromatography (eluent: chloroform-

methanol; gradient: 100:0-95:5), and the resulting residue was treated with a 

solution of 4 mol/L HC1 in ethyl acetate to give 3-[4-(3-pyridvlmethyI) piperazin-

l-yl]-5-(o-tolyl)-1,2,4-triazine dihydrochloride (120 mg) as a yellow powder. 

MS (ESI) 347 [M + H]+ 

[0223] 

Example 255 

[Chemical formula 109] 

To a solution of the compound 1 (100 mg) in anhydrous THF (3.6 mL) was 

added cyclopentyl isocyanate (51 |iL), and the reaction mixture was stirred for 3 

hours at 80 °C. Then, to the reaction mixture was added copper chloride (I) (36 

mg), and the reaction mixture was stirred for 17.5 hours at the same 

temperature, and further, cyclopentyl isocyanate (25 pL) was added thereto, 

r 

1 
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followed by stirring of the reaction mixture for 4.5 hours. The reaction mixture 

was cooled to room temperature, diluted with conc. ammonia water which has 

been diluted to 3 times, and extracted twice with chloroform. The resulting 

organic layer was dried over anhydrous sodium sulfate, and the solvent was 

5 evaporated under reduced pressure. The resulting residue was purified by silica 

gel column chromatography (eluent: hexane-ethyl acetate; gradient: 70:30-40:60) 

to give 3-[4-{N-cyclopentylcarbamoyloxy) piperidino]~5~(4-fluorophenyl)-1,2,4-

triazine (66 mg) as a yellow solid. 

MS (ESI) 386 [M + H]+ 

10 [0224] 

Example 256 

[Chemical formula 110] 

OH ^N-N i J 

To a suspension of sodium hydride (20 mg) in anhydrous THF (2 mL) was 

15 added the compound 2 (62 |iL) under argon atmosphere, and the suspension was 

stirred for 30 minutes at room temperature. To the reaction mixture was added 

the compound 1 (100 mg), and the reaction mixture was stirred for 35 minutes at 

room temperature. To the reaction mixture was slowly added water, the reaction 

mixture was extracted twice with chloroform, and the organic layer was dried 

20 over anhydrous sodium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 80:20-50:50) to give 5-

ben2yloxy-3-morpholino-1,2,4-triazine (127 mg) as a colorless solid. 

MS (APCI) 273 [M + H] + 

25 [0225] 

Example 257 
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[Chemical formula 111] 

r *N CI 

NH2 
N* 

1 

To a solution of the compound 1 (50 mg) in anhydrous THF (1.2 mL) were 

added diisopropylethylamine (65 p.L) and the compound 2 (36 p.L), and the 

reaction mixture was stirred for 50 minutes at room temperature, and then 

stirred for additional 18 hours at 50 °C. The reaction mixture was cooled to 

room temperature, diluted with water, and then extracted twice with chloroform, 

and the organic layer was dried over anhydrous sodium sulfate. The solvent 

was evaporated under reduced pressure, and the resulting residue was purified 

by NH-silica gel column chromatography (eluent: chloroform-ethyl acetate80: 20) 

to give 5-(4-chiorobenzy!) amino-3-morpholino- 1,2,4-triazine (42 mg) as a pale 

brown solid. 

MS (APCI) 306/308 [M+H] + 

[0226] 

Example 258-262 

The corresponding starting compound was treated in a similar manner as 

that of the above Example 2 to give the compounds described in the following 

Table 31. 

[0227] 

Table 31 

[Chemical formula 112] 
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[Table 31] 

[0228] 

Example 263a and 263b 
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(In the above scheme, the stereochemistry for a substituent of the carbon atom 

labelled by means trans configuration, and does not specify their absolute 

configuration.) 

The compound 1 (200 mg), the compound 2 (74 mg) and 1-

hydroxybenzotriazole (101 mg) were suspended in DMF (4 mL), l-(3-

Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (165 mg) was added to 

the suspension, and the reaction mixture was stirred for 15.5 hours at room 

temperature. The reaction mixture was diluted witS water, and then extracted 3 

times with chloroform. The organic layer was washed with a saturated aqueous 

solution of sodium bicarbonate and brine, dried over anhydrous magnesium 

sulfate, and the solvent was evaporated under reduced pressure. The resulting 

residue was purified by silica gel column chromatography (eluent: chloroform-

methanol; gradient: 100:0-95:5) to give a racemate of the compound 3 (224 mg) 

as a yellow solid. 

MS (APCI) 447/449 [M+H] + 

Then, two isomers having different steric configuration at a carbon atom 

labelled by in the compound 3 (206 mg) which was a diastereomixture were 

isolated by recycle HPLC (Chiralpak IF (30 x 250), methyl-tert-butyi 

ether/methanol/diethylamine = 80/20/0.1, flow rate: 20 mL/min), the fraction 

containing each of the isomers was concentrated under reduced pressure to give 

5-(4-chlorophenyl)-3-[(3R)-4-[(trans-3-hydroxytetrahydropyran-4-

yl)carbamoylmethyl]-3-methylpiperazin-1-yl]-1,2,4-triazine as a yellow solid 
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(Example 263a, yellow solid, 86 mg and Example 263b, yellow solid, 83 mg). 

[0229] 

Example 263a 

Retention time: 11.28 minutes (Chiralpak IF-3 (4.6 x 150), methyl-tert-butyl 

ether/methanol/diethylamine = 80/20/0.1, flow rate 0.5 mL/min) 

Optical purity >99.8 % ee 

MS (APCI) 447/449 [M + H] + 

Example 263b (a diastereomer of Example 263a) 

Retention time: 13.14 minutes 

Optical purity 99.73 % ee 

MS (APCI) 447/449 [M+H]+ 

[0230] 

For preparing the compounds of the above Examples, any commercially 

available reagents or any compounds which have been made through chemical 

modification of the reagents using conventional methods and other methods 

based thereon can be used as a starting material and an intermediate. In 

addition, they can be prepared by the methods described in the following 

Reference Examples. 

[0231] 

Reference Example 1 

[Chemical formula 114] 

A solution of the compound 2 (2.9 g) in anhydrous THF (25 mL) was cooled 

to -78 °C under argon atmosphere, a solution of 1.64 mol/L n-butyllithium in 

hexane (8.6 mL) was added dropwise to the solution, and the reaction mixture 

was stirred for 1 hour at the same temperature. Then, to the reaction mixture 

was added dropwise a solution of the compound I (1.3 g) in THF (15 mL), and the 

reaction mixture was stirred for 1 hour at -78 °C. An aqueous solution of 10 % 

ammonium chloride was slowly added to the solution for quenching the reaction, 

and then a temperature of the reaction mixture was raised to room temperature, 
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and the reaction mixture was diluted with ethyl acetate, washed with water and 

brine, and dried over anhydrous magnesium sulfate. The solvent was 

evaporated under reduced pressure, the resulting residue (the crude product 3) 

was dissolved in toluene (35 mL)-dioxane (35 mL), and 2,3-dichloro-5,6-dicyano-

p-benzoquinone (2.8 g) was added portionwise to the solution. After stirring for 

30 minutes at room temperature, the reaction mixture was diluted with ethyl 

acetate, and then washed with a mixed solution of aqueous solutions of 2 mol/L 

sodium hydroxide and sodium thiosulfate, water and brine, and dried over 

anhydrous magnesium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting crystalline residue was suspended and washed in a 

mixed solvent of ethyl acetate-hexane (2: 1), taken by filtration, and dried to give 

the compound 4 (2.3 g) as a brown solid. 

MS (APCI) 258 [M+Hf 

[0232] 

Reference Example 2-10 

The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 1 to give the compounds described in the 

following Table 32. 

[0233] 

Table 32-

[Chemical formula 115] 
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Reference txampls R Ms 

HX 

F ,C' 

.0. 

CH, 

0 

-o 

APCI 272 f.y+H]+ 

APCi 248 [M+H]+ 

APCI 254 [M+H]+ 

APCI 268 [M+HJ+ 

APCI 246 [M+HJ+ 

APCI 246 [M+H]+ 

APCI 260 [M+H1+ 

10 

HiC 

CI 
CI 

APCI 238 [M+H]+ 

APC! 272/274 [M+H]+ 

[0234] 

Reference Example 11 
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[Chemical formula 116] 
p 

ci 

F 
N 

f NH 

(. 
2 CI C! 

N S' 

A solution of the compound 2 (5.3 mL] in anhydrous THF (60 mL) was 

cooled to -78 °C under argon atmosphere, a solution of 1.65 mol/L n-

butyllithium in hexane (29 mL) was added dropwise to the solution, and the 

reaction mixture was stirred for 1 hour at the same temperature. Then, to the 

reaction mixture was added dropwise a solution of the compound 1 (4.0 g) in THF 

(20 mL), and the reaction mixture was stirred for 1 hour at -78 °C. An. aqueous 

solution of 10 % ammonium chloride was slowly .added to the solution for 

quenching the reaction, and then a temperature of the reaction mixture was 

raised to room temperature. The reaction mixture was diluted with ethyl acetate, 

washed with water and brine, and dried over anhydrous sodium sulfate. The 

solvent was evaporated under reduced pressure, and the resulting residue (the 

crude product 3) was dissolved in toluene (160 mL), and 2,3-dichioro~5.6~ 

dicyano-p-benzoquinone (8.6g) was added portionwise to the solution. After 

stirring for 20 hours at room temperature, the reaction mixture was diluted with 

ethyl acetate, and then washed with a mixed solution of aqueous solutions of 2 

mol/L sodium hydroxide and sodium thiosulfate, water, and brine, and dried 

over anhydrous magnesium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting crystalline residue was suspended and washed in 

diisopropylether, taken by filtration, and dried to give the compound 4 (7.5g) as a 

yellow solid. 

MS (APCI) 274/276 [M + H]+ 

[0235] 

Reference Example 12 
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H3CT^ « 

To a solution of the compound 1 (3.0 g) in anhydrous THF (250 mL) was 

added dropwise a solution of 0.5 mol/L of the compound 2 in THF (52 mL) with 

5 ice-cooling under argon atmosphere. A temperature of the reaction mixture was 

slowly raised to room temperature, the reaction mixture was stirred for 15 hours, 

and then diluted hydrochloric acid was slowly added under ice-cooling. The 

reaction mixture was adjusted to neutral pH with a saturated aqueous solution 

of sodium bicarbonate, and then the solution was diluted with ethyl acetate, 

10 washed with brine, and dried over anhydrous sodium sulfate. The solvent was 

evaporated under reduced pressure. The resulting crude product 3 was 

dissolved in toluene (250 mL), and 2.3-dichloro-5,6-dicyano-p-bcnzoquinone (6.4 

g) was added portionwise to the solution. After stirring for 40 minutes at room 

temperature, the reaction mixture was diluted with ethyl acetate, and then 

15 washed with a mixed solution of aqueous solutions of 2 mol/L sodium hydroxide 

and sodium thiosulfate, water, and brine, and dried over anhydrous magnesium 

sulfate. The solvent was evaporated under reduced pressure, and the resulting 

residue was suspended and washed in a mixed solvent of ethyl acetate-hexane 

(1:2), taken by filtration, and dried to give the compound 4 (3.3 g) as a yellow 

20 solid. 

MS (APCI) 218 [M4- H] + 

[0236] 

Reference Example 13-17 

The corresponding starting compound was treated in a similar manner as 

25 that of the above Reference Example 12 to give the compounds described in the 

following Table 33. 

[0237] 

Table 33 

[Chemical formula 117] 

C 
H,C jsj„ ' '3 

N 
N-VCH 

1 

I>M9Br 

H3C-
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[Chemical formula. 118] 

N 

R N SCH-3, 

[Table 33] 

Reference Example R Ms 

13 APCI 222 [M+H}H 

14 •' 
CI' 

APCI 238/240 [M+H]+ 

15 

16 

CB-: 

OCH, 

H3C 
L 

APCI 218 [M+H]+ 

APCI 234 [M+H]+ 

ESI 224 [M+H}+ 

[0238J 
Reference Example 18 
[Chemical formula 119] 

>.NA N 
lT N 
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To a solution of the compound 1 (2.3 g) in dichloromethane (45 mL) was 

added a suspension of hydrous 25 % rn~chloroperbenzoic acid (4.7 g) in 

dichloromethane (45 mL), and the reaction mixture was stirred for 17 hours at 

room temperature. The reaction mixture was treated with an aqueous solution 

of sodium thiosulfate, and then a mixed solution of a saturated aqueous solution 

of sodium bicarbonate and water (about 1: 1) was added thereto, and the 

reaction mixture was stirred. The reaction mixture was filtered, and the 

resulting crystals were washed with water and dichloromethane. The filtrate 

was extracted with chloroform, washed with water and brine, and then dried over 

anhydrous magnesium sulfate, arid the solvent was evaporated under reduced 

pressure. The resulting crystalline residue was combined to the previously 

obtained crystals, and the combined substance was suspended and washed in a 

mixed solvent of ethyl acetate-hexane, taken by filtration, and dried under 

reduced pressure to give the compound 2 (2.4 g) as a yellow solid. 

MS (APCI) 290 [M+Hf 

[0239] 

Reference Example 19-32 

The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 18 to give the compounds described in the 

following Tables 34 and 35. 

[0240] 

Table 34 

[Chemical formula 120] 
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Reference Example R Ms 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

FiC' 2 
.o.A^ 

o-

F 
-k 

H,C 

CI 
Cf 

H 3^ 

CI -J 

APCI 304 [M+H]+ 

APCI .280 ,[M+H]+ 

APCi 288 [M+H]+ 

APCI 278 |M+H]+ 

APCI 278 [M+H]+ 

APCI 292 [M+HJ+ 

APCi 268 [M+H]+ 

ARC) 3Q4/306 [M+HJ+ 

APCi 250 [M+H]+ 

APCi 254 [M+H]+ 

APCi 270/272 [M+H]+ 

[0241] 
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Table 35 

[Chemical formula 121] 

^ N 

R" "N^S02CH3 

[Table 35] 

Reference Example R 

30 

CH 

APCI 250 [M+H]+ 

OCH, 
APC' 268 [M+H]+ 

32 CI 

p 

[0242] 

Reference Example 33 

[Chemical formula 122] 

CH, 

N 
N' 

CH, 

N^CO2H 

,N C02C2H5 
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(1) To a solution of the compound 1 (1.2 g) in DMF (40 mL) was added the 

compound 2 (1.8 g), and the reaction mixture was stirred for 3 days at room 

temperature under argon atmosphere. After concentrating under reduced 

pressure, the reaction mixture was diluted with ethyl acetate, and then washed 

with water, a saturated aqueous solution of sodium bicarbonate and brine, and 

dried over anhydrous magnesium sulfate. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: ethyl acetate-methanol; gradient: 100:0-90:10). The 

resulting crystalline residue was suspended and washed in a mixed solvent of 

ethyl acetate-hexane (1: 1), taken by filtration, and dried to give the compound 3 

(1.3 g) as a yellow solid. 

MS (APCI) 382 |M -H]' 

(2) The compound 3 (1.3 g) was dissolved in ethanol (15 mL)-THP (15 mL), an 

aqueous solution of 1 mol/L of sodium hydroxide (7 mL) was added to the 

solution, and the reaction mixture was stirred for 2 hours at room temperature. 

The reaction mixture was concentrated under reduced pressure, the residue was 

dissolved in water, and then an aqueous solution of 1 mol/L hydrochloric acid 

was added to the solution with ice-cooling to adjust a pH of the solution to pH 4-

5. The precipitate was taken by filtration, washed, and dried to give the 

compound 4 (1.3 g) as a yellow solid. 

MS (APCI) 354 [M + H]+ 

[0243] 

Reference Example 34-39 
The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 33 to give the compounds described in the 

following Table 36. 

[0244] 

Table 36 

[Chemical formula 123] 



167 

[Table 361 

Reference Example R MS 

34 
H3C .0. 344 [M+H]+ ESI 

35 350 [M+H]+ APC! 

36 
CI 

01 368/370 [M+H]+ APCI 

37 
CH, 

314 [M+HJ+ APCI 

38 
OCH-i 

330 [M+H]+ APCI 

39 CI 370/372 [M+H]+ APCI 

[0245] 

Reference Example 40 

[Chemical formula 124] 

N^SO2CH3 

HN' 
,N,.CO2C2H5 N*N 

N^N' 

N 
k^N^COaNa 
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(1) To a solution of the compound 1 (10 g) in acetonitrile (200 mL) was added the 

compound 2 (13.5 mL), and the reaction mixture was stirred for 7.5 hours at 

room temperature under argon atmosphere. The reaction mixture was diluted 

with water, and then extracted twice with chloroform, and the resulting organic 

layer was dried over anhydrous sodium sulfate. The solvent was evaporated 

under reduced pressure, and the resulting residue was purified by silica gel 

column chromatography (eluent: hexane-ethyl acetate; gradient: 50:50-0:100). 

The resulting crystalline residue was suspended and washed in diethyl ether, 

taken by filtration, and dried to give the compound 3 (10.2 g) as a yellow solid. 

MS (APCI) 346 [M + H]+ 

(2) The compound 3 (10.2 g) was dissolved in ethanol (80 mL)-THF (10 mL), an 

aqueous solution of 2 mol/L of sodium hydroxide (22 mL) was added to the 

solution, and the reaction mixture was stirred for 16 hours at room temperature. 

The reaction mixture was stirred for 10 minutes under ice-cooling, and then the 

precipitate was taken by filtration, washed with a mixed solvent of THF:ethanol 

(1:1), and dried to give the compound 4 (10 g) as a yellow solid. 

MS (ESI) 316 [M-Na]-

[0246] 

Reference Example 41-45 

The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 40 to give the compounds described in the 

following Table 37. 

[0247] 
Table 37 

[Chemical formula 125] 
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Reference Example R Us 

41 
F,C 

366 [M-Naj- ES! 

42 
O 

340 [M-Naj- ESI 

43 

44 

F 

330 [M-Na]- ES! 

312 FM-Nal- ESi 

45 
Cf 3 332/334 [M-Na]- ESI 

[0248] 

Reference Example 46 

[Chemical formula 126] 

_,N.„ 

NN'^ 

1 
CH, ^NY°i^cH2 

6 CH3 

N ( 
N^N" > O 

OCH2CH3 

N^N"^ 0 

3 

(1) To a solution of the compound 1 (1240 mg) in chloroform (6 mL) was added 

trifluoroacetic acid (6 mL), and the reaction mixture was stirred for 2 hours at 

room temperature. The reaction mixture was diluted with chloroform, and then 
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an aqueous solution of potassium carbonate was added under ice-cooling, and 

the reaction mixture was extracted twice with chloroform. The resulting organic 

layer was dried over potassium carbonate, and the solvent was concentrated 

under reduced pressure. The resulting residue was dissolved in acetonitrile (32 

o mL), then ethyl chloroacetate (420 pL) and sodium carbonate (1030 mg) were 

added to the solution, and the reaction mixture was stirred for 20 hours at 65 °C. 

The reaction mixture was cooled to room temperature, and then diluted with 

ethyl acetate, washed with water and brine, and dried over anhydrous sodium 

sulfate. The solvent was evaporated under reduced pressure, and the resulting 

10 residue was purified by NH-silica gel column chromatography (eluent: hexane-

ethyl acetate; gradient: 70:30-50:50) to give the compound 2 (672 mg) as a yellow 

solid. 

MS (APCI) 370 [M i Hj 

(2) The compound 2 (672 mg) was dissolved in ethanol (10 mL)-THF (10 mL). An 

15 aqueous solution of 1 mol/L of sodium hydroxide (1.8 mL) was added to the -

solution, and the reaction mixture was stirred for 4 hours at room temperature. 

The precipitate was taken by filtration, and dried to give the compound 3 (582 

mg) as a yellow solid. 

MS (ESI) 340 [M-Na]+ 

20 [0249] 

Reference Example 47-48 

The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 46 to give the compounds described In the 

following Table 38. 

25 [0250] 

Table 38 

[Chemical formula 127] 
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Reference Example R Ms 

47 *Xr' F 
F' b 

378 [M-Na]- ESI 

48 352 fM-Nal- ES! 

[0251] 

Reference Example 49 

[Chemical formula 128] 

r~0 

1 0 CH3 

To a mixed solution of the compound 1 (100 mg), the compound 2 (109 mg), 

and dichlorobis(triphenylphosphme) palladium (12 mg) in dioxane (3.3 mL) was 

added an aqueous solution of 2 mol/L sodium carbonate (0.7 mL), the reaction 

mixture was stirred for 15 minutes at 150 °C in a microwave reactor (Initiator, 

Biotage). The reaction mixture was cooled to room temperature, diluted with 

ethyl acetate, and then washed with water and brine, dried over anhydrous 

sodium sulfate, and filtered. The solvent was evaporated under reduced 

pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 85:15-50:50) to give the 

compound 3 (97 mg) as a yellow solid. 

MS (APCI) 384 [M+H]+ 

[0252] 

Reference Example 50-62 

The corresponding starting compound was treated in a similar manner as 
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that of the above Reference Example 49 to give the compounds described 
following Tables 39 and 40. 
[0253] 
Table 39 
[Chemical formula 129] 

N. 

6 CK. 
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[Table 39] 

Reference Example R Ms 

50 APC! 398 [M+HjM-

APCi 399 [M+-HJ+ 

52 APCi 376/378 [M-H]+ 

53 APCi 396 [M+B]* 

54 CI APCI 412/414 [WHH)+ 

56 
H3C 

APCI 360 [M+H)+ 

56 

57 
W-N 

,CH3 

APCI 378 [M+H]+ 

ARCS 396 [?v1+H}+ 

APCI 394 [MfHj+ 

69 H APCI 368 [M+H]+ 

[0254] 

Table 40 

[Chemical formula 130] 

R N" 
I N G Y nm, 

0 CH3 



[Table 40] 
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Reference Example R Ms 

60 

51 

F3C 

O 

3136226 
APCI 410 [M+HJ+ 

3098814 
APCI 384 [M+H]+ 

62 

[0255] 

Reference Example 63 

[Chemical formula 131] 

fN*N 

3096558 
APCI 39S [M+H]+ 

Ct 
hL „<X 

CH3 -
j—CH3 

o CH3 

i%3 O-V.CH3 
^0XCH3 

NC N 

A mixed solution of the compound 1 (200 mg), the compound 2 (169 mg), 

tris(dibenzylideneacetone) dipailadium (31 mg), a solution of 1 mol/L tri-t-
butylphosphine toluene (66 pL), and cesium carbonate (870 mg) in THF (12 mL) 

was degassed under reduced pressure, and then back-filled with argon. The 

reaction mixture was stirred for 2 hours with heating to reflux, and then cooled 

to room temperature, diluted with ethyl acetate, and then the reaction mixture 
was washed with water and brine, and dried over anhydrous magnesium sulfate. 

The solvent was evaporated under reduced pressure, and the resulting crystalline 

residue was suspended and washed in a mixed solvent of ethyl acetate-hexane, 

taken by filtration, and dried to give the compound 3 (157 mg) as a yellow solid. 

MS (APCI) 368 [M+H]+ 

[0256] 

Reference Example 64 
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The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 63 to give the compound described in the 

following Table 41. 

[0257] 

Table 41 

[Chemical formula 132] 

.N. 

X FT ~N N 

[Table 41] 

NYVCCH3 
O CH, 

Reference Example R Ms 

64 APCI 396 [M+H]+ 
H3C 

[0258] 

Reference Example 65 

[Chemical formula 133] 

Ci N "N CH3 

^CH, 
^ O CH3 

Br 

H-A 

N, 
"N 

H3C ,Sn N 
CH3 

% 
I 

N^"N 

NL .,0 
CH, 

Y ^ o 
-CH, 

tn. 

N 0 

0 CH, 
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(1) A solution of the compound 1 (2.0 g) in dioxane (6 mL) was degassed under 

reduced pressure, and then back-filled with argon. To the reaction mixture were 

added hexamethylditin (2.5 mL) and tetrakis(triphenylphosphine) palladium (233 

mg), the reaction mixture was again degassed under reduced pressure, and then 

back-filled with argon, and the reaction mixture was stirred for 1.3 hours with 

heating to reflux. The reaction mixture was cooled to room temperature, and 

concentrated under reduced pressure. The resulting residue was purified by 

NH-silica gel column chromatography (eluent: hexane-ethyl acetate; gradient: 

95:5-75:25-50:50), and the resulting crude product was again purified by silica 

gel column chromatography (eluent: hexane-ethyl acetate; gradient: 95:5-70:30-

34:66) to give the compound 2 (1.3 g) as a yellow solid. 

MS (APCI) 426/428/430 [M + H] + 

(2) A solution of the compound 2 (250 mg) and the compound 3 (138 mg) in 

dioxane (6 mL) was degassed under reduced pressure, and then back-filled with 

argon. To the reaction mixture was added tetraMs(triphenylphosphine) 

palladium (850 mg), and the reaction mixture was again degassed under reduced 

pressure, and then back-filled with argon, stirred for 17.5 hours with heating to 

reflux. The reaction mixture was cooled to room temperature, and an aqueous 

solution of 10 % potassium fluoride was added thereto. The reaction mixture 

was stirred for 30 minutes at room temperature, and then extracted with ethyl 

acetate. The organic layer was washed with brine, and dried over anhydrous 

magnesium sulfate. The solvent was evaporated under reduced pressure, and 

the resulting residue was purified by silica gel column chromatography (eluent: 

hexane-ethyl acetate; gradient: 80:20-50:50) to give the compound 4 (192 mg) as 

a yellow solid. 

MS (APCI) 422 [M+H] + 

[0259] 

Reference Example 66 
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[Chemical formula 134] 
O CH3 

F' 3 H 

The compound 1 (1.0 g) and the compound 2 (885 mg) were suspended in 

DMF (20 mL). Diisopropylethylamine (1.0 mL), l-hydroxybenzotriazole (598 mg) 

and l-(3-dimethylaminopropyl)-3-ethyIcarbodiimide hydrochloride (848 mg) were 

added to the suspension, and the reaction mixture was stirred for 18 hours at 

room temperature. The reaction mixture was diluted with a saturated aqueous 

solution of sodium bicarbonate, and extracted twice with ethyl acetate. The 

organic layer was washed with brine, dried over anhydrous sodium sulfate, and 

the solvent was evaporated under reduced pressure. The resulting residue was 

purified by silica gel column chromatography (eluent: chloroform-methanol; 

gradient: 100:0-95:5) to give the compound 3 (1.6 g) as yellow powder. 

MS (APCI) 500 [M+Hp 

[0260] 

Reference Example 67-75 

The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 66 to give the compounds described in the 

following Table 42. 

[0261] 

Table 42 

[Chemical formula 135] 
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[Table 421 

Reference Example R1 Ms 

67 

68 

C! 
fY 

Q CH K 

^ A J(® r N o QW 

o CH3 

XJ Chs 

516/518 APCi fM+HH 

472 APCI {M+H]+ 

69 H °TCH, 
CH, ' 

485 APCi ;y-HH 

70 

cr-""^ 

O CHa 

r?A°i„c,Hi 

O CH3 

AQ^-CHJ 
! - CH, 

534/536 APCI IM+H1+ 

C! 

9 CH^ 
J CH, 

Ck 
546/548 APCI [M+HJ+ 

73 

74 

CI 

cr 

f N o-

N • 
H 

9 CH3 
•k ^-CH3 

CH, 

OH 
O CH, 

532/534 [M+H]+ APCI 

542/544 ESI [M+HJ+ 

75 1 
F 

°\ \ O CH3 

.VCH3 
H CH3 

542 ESt [M+Hj+ 

[0262] 

Reference Example 76 
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[Chemical formula 136] 

O N ^SCl-

r^NH 

(1) The compound 1 (5,0 g) and the compound 2 (19.5 g) were suspended in THF 

(175 mL), and the suspension was stirred for 18 hours with heating to reflux. 

The reaction mixture was cooled to room temperature, the precipitate was taken 

by filtration, washed with ethyl acetate, and dried to give the compound 3 (6.5 g) 

as a colorless solid. 

MS (APCI) 282 [M + H]+ 

(2) To a solution of triphenylphosphine (699 mg) in dioxane (22 mL) was added N-

chlorosuccinimide (356 mg), and the reaction mixture was stirred for 30 minutes 

at room temperature. Then, to the reaction mixture was added the compound 3 

(150 mg), and the reaction mixture was stirred for 40 minutes with heating to 

reflux. The reaction mixture was cooled to room temperature, and concentrated 

under reduced pressure. The resulting residue was diluted with ethyl acetate, 

and triethylamine (296 p.L) and water were added to the solution, followed by 

filtration to remove an insoluble substance, and washed with ethyl acetate. The 

filtrate was washed with water and brine, and dried over anhydrous magnesium 

sulfate. The solvent was evaporated under reduced pressure, and the resulting 

residue was immediately purified by silica gel column chromatography (eluent: 

hexane-ethyl acetateSO: 20) to give the compound 4 (146 mg) as a red solid. 

MS (APCI) 300/302 [M4-H]+ 

[0263] 

Reference Example 77 

[Chemical formula 137] 
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(1) The compound 1 (5.0 g) and the compound 2 (9.1 g) were suspended in THF 

(180 mL), and the suspension was stirred for 20 hours with heating to reflux. 

The reaction mixture was cooled to room temperature, the precipitate was taken 

by filtration, washed with ethyl acetate, and dried to give the compound 3 (5.8 g) 

as a pale yellow solid. 

MS (APCI) 183 [M + H]+ 

(2) To a solution of triphenylphosphine (13.0 g) in dioxane (550 mL) was added N-

chlorosuccinimide (6.7 g), and the reaction mixture was stirred for 30 minutes at 

room temperature. Then, to the reaction mixture was added the compound 3 

(3.0 g), and the reaction mixture was stirred for 1 hour with heating to reflux. 

The reaction mixture was cooled in ice bath, triethylamine (5.1 mL) was added 

thereto, and the reaction mixture was stirred for 1 hour. An insoluble 

substance was removed by filtration, washed with dioxane, and then the 

resulting filtrate was concentrated under reduced pressure. The resulting 

residue was immediately purified by silica gel column chromatography (eluent: 

hexane-ethyl acetate; gradient: 95:5-75:25) to give the compound 4 (2.5 g) as an 

orange solid. 

MS (APCI) 201/203 [M + H] 

[0264] 

Reference Example 78 

[Chemical formula 138] 

HN^ HC. \j "J IM 

1 * 2 OH 

3 
•C02CH3 

F' OH 

r i 
•002^3 

OH 

(1) To a suspension of the compound 1 (500 mg) and the compound 2 (624 mg) in 

acetonitrile (6 mL) was added diisopropylethylamine (1040 pL), and the 

suspension was stirred for 14 hours at room temperature. The reaction mixture 
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was diluted with water, and then extracted 3 times with chloroform, and the 

resulting organic layer was dried over anhydrous sodium sulfate. The solvent 

was evaporated under reduced pressure, and the resulting residue was purified 

by silica gel column chromatography (eluent: chloroform-ethyl acetate67: 33) to 

give the compound 3 (409 mg) as a yellow solid. 

MS (APCI) 347 [M + H]+ 

(2) The compound 3 (400 mg) was dissolved in methanol (2.3 mL), an aqueous 

solution of 2 mol/L of sodium hydroxide (1.2 mL) was added to the solution, and 

the reaction mixture was stirred for 18 hours at room temperature. The 

precipitate was filtered, and dried to give the compound 4 (184 mg) as a yellow 

solid. 

(1) To a solution of the compound 1 (3.0 g) and the compound 2 (2.37 g) in THF 

(300 mL) was added triethylamine (3.3 mL), and the reaction mixture was stirred 

for 14 hours at room temperature. To the reaction mixture was added DMF (100 

mL), and the reaction mixture was stirred for additional 7 hours at room 

temperature, and then diluted with water. The reaction mixture was extracted 

with ethyl acetate, and the resulting organic layer was washed with water, a 

saturated aqueous solution of sodium bicarbonate and brine, and then dried over 

anhydrous magnesium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 65:35-50:50) to give the 

MS (ESI) 331 [M-Na]-

[0265] 

Reference Example 79 

[Chemical formula 139] 
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compound 3 (3,29 g) as a yellow solid. 

MS (APCI) 374 [M+H]+ 

(2) To a solution of the compound 3 (664 mg) in THF (20 mL) was added a 

solution of 4 mol/L HC1 in ethyl acetate (10 mL), and the reaction mixture was 

stirred for 1 day at room temperature. The reaction mixture was concentrated 

under reduced pressure, and the resulting residue was suspended and washed 

in ethyl acetate, taken by filtration, and dried to give the compound 4 (599 mg) 

as a pale yellow powder. 

MS (APCI) 274 [M + H]+ 

[0266] 

Reference Example 80 

[Chemical formula 140] 

N 
^*N, 9 CH3 

N^AO4-CH3 
H CH3 

(1) To a solution of the compound 1 (450 mg) in acetonitrile (16 mL) were added 

the compound 2 (403 mg) and diisopropylethylamine (580p.), and the reaction 

mixture was stirred for 1 hour at room temperature under argon atmosphere, 
and then stirred for additional 4 hours at 60 °C. The reaction mixture was 

cooled to room temperature, and then diluted with a saturated aqueous solution 

of sodium bicarbonate, and extracted twice with chloroform. The organic layer 

was dried over anhydrous sodium sulfate, and the solvent was evaporated under 

reduced pressure. The resulting residue was purified by NH-silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 70:30-50:50) to give the 

compound 3 (390 mg) as a yellow solid, 

MS (ESI) 391/393 [M-Iff 

(2) To a solution of the compound 3 (390 mg) in chloroform (2 mL) was added 

trifluoroacetic acid (2 mL), and the reaction mixture was stirred for 1.5 hours at 
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room temperature. The reaction mixture was diluted with methanol, then 

treated with packed strong cation exchange resin (PoraPak Rxn Cx, eluent: a 

solution of 1 mol/L NH3 in methanol), and the eluate was concentrated under 

reduced pressure to give the compound 4 (296 mg) as a yellow solid. 

MS (ESI) 291/293 [M+H] + 

[0267] 

Reference Example 81 

[Chemical formula 141] 

To a solution of the compound 1 (750 mg) in THF (30 mL) was added 

piperazine (1.3 g), and the reaction mixture was stirred for 20 minutes at room 

temperature under argon atmosphere. The reaction mixture was diluted with 

ethyl acetate, and then washed with an aqueous solution of 20 % potassium 

carbonate, and the organic layer was dried over anhydrous magnesium sulfate. 

The solvent was evaporated under reduced pressure, and the resulting residue 

was purified by silica gel column chromatography (eluent: chloroform-10 % 

aqueous ammonia/methanol; gradient: 97:3-90:10) to give the compound 2 (524 

mg) as a yellow viscous substance. 

MS (APCI) 256 [M + H] + 

[0268] 

Reference Example 82-83 

The corresponding starting compound was treated in a similar manner as 

that of the above Reference Example 79 or Reference Example 80 to give the 

compounds described in the following Table 43. 

[0269] 

Table 43 

[Table 43] 

CH3 f N 

Reference 

Example 
Structure MS[M + H] Salt Method 
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82 
f%. 290/292 

APCI 
2HC1 

Similar 

method as 

Reference 

Example 79 

83 
r""N*N 276/278 

APCI 

Similar 

method as 

Reference 

Example 80 

[0270] 

Reference Example 84 

[Chemical formula 142] 
CH3 0 CH3 O _ 

HaC-^X^ H3C_7^0 O CH ? ?H3 H»c O H»C IN IT' ~~ 
1 *NH2 2 N ^-^CH3 H , 

H 

(1) The compound 1 (100 mg) and diisopropylethylamine (240 pL) were dissolved 

in chloroform, isovaleiyl chloride (217 ]iL) was added to the solution, and the 

reaction mixture was stirred for 3 hours at room temperature. The reaction 

mixture was diluted with a saturated aqueous solution of sodium bicarbonate, 

and extracted twice with chloroform. The organic layer was dried over 

anhydrous sodium sulfate, and the solvent was evaporated under reduced 

pressure. The resulting residue was suspended and washed in a mixed solution 

of ethyl acetate-hexane, taken by filtration, and dried to give the compound 2 

(120 mg) as a colorless solid. 

MS (APCI) 286 [M + H] f 

(2) To a solution of the compound 2 (120 mg) in chloroform (1 mL) was added 

trifluoroacetic acid (1 mL), and the reaction mixture was stirred for 4 hours at 
room temperature. The reaction mixture was diluted with methanol, treated 

with packed strong cation exchange resin (PoraPak Rxn Cx, eluent: a solution of 

1 mol/L NH3 in methanol), and the eluate was concentrated under reduced 

pressure to give the compound 3 (74 mg) as a colorless solid. 

MS (ESI) 186 [M + H] + 

[0271] 

Reference Example 85 
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[Chemical formula 143] 

-"row YS 
0 5 6 

(1) To a solution of the compound 1 (10 mL) in water (120 mL) was added sodium 

periodate (13 g), and the reaction mixture was stirred for 18 hours at room 

temperature. To the reaction mixture was added acetonitrile (180 mL), and the 

precipitate was removed by filtration. The filtrate was concentrated under 

reduced pressure, acetonitrile (180 mL) was added to the resulting residue, and 

an insoluble substance was removed by filtration. The filtrate was concentrated 

under reduced pressure, and the resulting residue was dissolved in water, and 

then acetone-l,3-dicarboxylic acid (17.8 g) and conc. hydrochloric acid (6.6 mL) 

were added to the solution. Then, to the reaction mixture was added dropwise 

benzylamine at room temperature over 1 hour, and the reaction mixture was 

stirred for 2.5 hours after heating to 50 °C. The reaction mixture was cooled to 

room temperature, and then an aqueous solution of 1 mol/L of sodium hydroxide 

was added thereto, a pH of the reaction mixture was adjusted to 9-10, and the 

reaction mixture was extracted with chloroform. The organic layer was dried 

over potassium carbonate, and the solvent was evaporated under reduced 

pressure. The resulting residue was suspended and washed in a mixed solution 

of ethyl acetate-hexane, taken by filtration, and dried to give the compound 2 

(9.9 g) as a colorless solid. 

MS (ESI) 232 [M-f-H] ' 

(2) The compound 2 (3.0 g) was dissolved in methanol (40 mL). Hydrous 20 % 

palladium hydroxide on carbon (900 mg) and di-t-butyl dicarbonate (3.1 g) were 

added to the solution, and the reaction mixture was stirred for 6 hours at room 

temperature under hydrogen atmosphere. The reaction mixture was back-filled 

with argon, and then di-t-butyl dicarbonate (1.0 g) was added thereto, and the 

reaction mixture was stirred for 20 hours at room temperature. Palladium 

hydroxide on carbon was removed by filtration, and then washed with methanol. 

The filtrate was concentrated under reduced pressure, and the resulting residue 
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was suspended and washed in hexane, taken by filtration, and dried to give the 

compound 3 (2.6 g) as a colorless solid. 

(3) The compound 3 (1.0 g) was dissolved in methanol (10 mL). Sodium 

borohydride (157 mg) was added to the solution under ice-cooling, and the 

reaction mixture was stirred for 1 hour at the same temperature, and then 

stirred for additional 17 hours at room temperature. To the reaction mixture 

was again added sodium borohydride (157 mg), and the reaction mixture was 

stirred for additional 1 day at room temperature. The reaction mixture was 

diluted with a saturated aqueous solution of sodium bicarbonate, and extracted 

with chloroform. The organic layer was dried over anhydrous sodium sulfate, 

the solvent was evaporated under reduced pressure to give the compound 4 (917 

mg) as a colorless solid.. 

MS (APCI) 244 [M + H]" 

(4) The compound 4 (400 mg) was dissolved in THF (16 mL), 

Diphenylphosphoryl azide (1360 mg), triphenylphosphine (1280 mg) and a 

solution of 2.2 mol/L diethyl azodicarboxylate/toluene (2.3 mL) were added to 

the solution under ice-cooling, and a temperature of the reaction mixture was 

raised to room temperature, followed by stirring of the reaction mixture for 18 

hours. The reaction mixture was diluted with water, and then extracted with 

ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, and 

the solvent was evaporated under reduced pressure. The resulting residue was 

purified by silica gel column chromatography (eluent: hexane-ethyl acetate; 

gradient: 100:0-80:20) to give the compound 5 (320 mg) as a colorless viscous 

substance. 

MS (APCI) 269 [M+H]i 

(5) The compound 5 (320 mg) was dissolved in methanol (10 mL), Hydrous 10 % 

palladium on carbon (160 mg) was added to the solution, and the reaction 

mixture was stirred for 2 hours under hydrogen atmosphere. Palladium on 

carbon was removed by filtration, and then washed with methanol. The filtrate 

was concentrated under reduced pressure, and the resulting residue was 

suspended and washed in a mixed solution of ethyl acetate-hexane, taken by 

filtration, and dried to give the compound 6 (280 mg) as a colorless solid. 

MS (APCI) 243 [M+H]+ 

[0272] 

Reference Example 86 
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[Chemical formula 144] 

9 

(1) The compound 1 (13.6 g) prepared according to a method described in 

Bioorganic and Medicinal Chemistry Letters, Vol. 16 (2006) page 5408 was 

dissolved in methanol (80 mL). A solution of 5 mol/L sodium methoxide in 

methanol (16.7 mL) was added to the solution, and the reaction mixture was 

stirred for 16 hours at 80 °C. The reaction mixture was cooled to room 

temperature, and then diluted with diethyl ether, 0.5 mol/L hydrochloric acid 

was added to the solution, and the solution was extracted with ethyl acetate. 

The organic layer was dried over anhydrous sodium sulfate, and the solvent was 

evaporated to give a mixture of the compound 2 and the compound 3. 

The resulting mixture was dissolved in acetone (80 mL). Amberlyst 15 

(Aldrich, 1.4 g) was added to the solution, and the reaction mixture was stirred 

for 3 hours at 65 °C. The reaction mixture was cooled to room temperature, and 

then filtered, and the filtrate was concentrated under reduced pressure to give a 

mixture of the compound 3 and the compound 4. Then, the resulting mixture 

was dissolved in methanol (120 mL), and an aqueous solution of 1 mol/L of 

sodium hydroxide (120 mL) was added to the solution, followed by stirring of the 

reaction mixture for 1 hour at room temperature. The reaction mixture was 

neutralized by 1 mol/L hydrochloric acid, and then methanol was evaporated, 

and the solution was extracted with ethyl acetate. The organic layer washed 
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with brine, and then dried over anhydrous sodium sulfate. The solvent was 

evaporated under reduced pressure, and the resulting residue was suspended 

and washed in diethyl ether, taken by filtration, and dried to give the compound 

3 (5.0 g) as a colorless solid. 

5 MS (APCI) 185 [M + Hf 

(2) The compound 3 (2.0 g) was dissolved in methanol (24 mL), methyl 

orthoformate (8.0 mL) and Amberlyst 15 (Aldrich, 200 mg) were added to the 

solution, and the reaction mixture was stirred for 3.5 hours at 80 °C. The 

reaction mixture was cooled to room temperature, and then filtered, and the 

10 filtrate was concentrated under reduced pressure. The resulting residue was 

suspended and washed in a mixed solution of ethyl acetate-hexane, taken by 

filtration, and dried to give the compound 5 (1040 mg) as a colorless solid. 
The compound 5 (1040 mg) was dissolved in toluene (25 mL), 

Diphenylphosphoryl azide (1490 mg) and triethylamine (750 p.L) were added to 

15 the solution, and the reaction mixture was stirred for 1 hour at 80 °C. Then, 

benzyl alcohol (4.6 mL) was added thereto, and the reaction mixture was stirred 

for 17 hours at 80 °C. The reaction mixture was cooled to room temperature, 

diluted with water and a saturated aqueous solution of sodium bicarbonate, and 

then extracted with ethyl acetate. The organic layer was washed with brine, and 

20 dried over anhydrous sodium sulfate, and then the solvent was evaporated. The 
resulting residue was purified by silica gel column chromatography (eluent: 

hexane-ethyl acetate; gradient: 70:30-50:50) to give the compound 6 (954 mg) as 

a colorless solid. 

MS (APCI) 336 [M + H]+ 

25 (3) The compound 6 (954 mg) was dissolved in acetone (15 mL). Amberlyst 15 

(Aldrich, 280 mg) was added to the solution, and the reaction mixture was stirred 

for 1.5 hours at 65 °C. The reaction mixture was cooled to room temperature, 

and then filtered, and the filtrate was concentrated under reduced pressure to 

give the compound 7 (833 mg) as a colorless solid. 

30 MS (APCI) 290 [M+H]+ 

(4) The compound 7 (350 mg) was dissolved in methanol (12 mL), and sodium 

borohydride (92 mg) was added to the solution at room temperature, followed bj^ 

stirring of the reaction mixture for 2 hours. To the reaction mixture was added 

an aqueous solution of ammonium chloride, and methanol was evaporated under 

35 reduced pressure, and then the solution was extracted with ethyl acetate. The 
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organic layer was dried over anhydrous sodium sulfate, and the solvent was 

evaporated under reduced pressure to give the compound 8 (colorless solid, 362 

mg) as a cis:tra.ns (1: 1) mixture, 

MS (APCI) 292 [M + H] > 

(5) The compound 8 (352 mg) was dissolved in ethanol (12 mL), hydrous 5 % 

palladium on carbon (100 mg) was added to the solution, the reaction mixture 

was stirred for 4,5 hours under hydrogen atmosphere . Palladium on carbon 

was removed by filtration, and then washed with ethanol. The filtrate was 

concentrated under reduced pressure, and the resulting residue was dried to give 

the compound 9 (colorless solid, 180 mg) as a cis:trans (1: 1) mixture. 

MS (APCI) 158 [M + Hf 

[0273] 

Reference Example 87 

[Chemical formula 145] 

O 0 

CH3 o f^sNH ] ET 
CHj 0 

H'c H 

H3C H 

9H3 o 
H7N 

(1) To a solution of the compound 1 (2.0 g) in chloroform (5 mL) were added the 

compound 2 (1.24 g) and acetic acid (0.63 mL), and the reaction mixture was 

stirred for 1 hour at room temperature. The reaction mixture was diluted with a 

saturated aqueous solution of sodium bicarbonate, and then extracted 3 times 

with chloroform.. The resulting organic layer was dried over anhydrous sodium 

sulfate, and the solvent was evaporated under reduced pressure. The resulting 

residue was purified by silica gel column chromatography (eluent: chloroform-

methanol; gradient: 100:0-95:5), and dried to give the compound 3 (900 mg) as a 

brown solid. 
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MS (APCI) 296 [M + HJ+ 

(2) The compound 3 (900 mg) was dissolved in methanol (15 mL), sodium 

borohydride (340 mg) was added to the solution in three parts under ice-cooling, 

and a temperature of the reaction mixture was raised to room temperature. The 

reaction mixture was diluted with a saturated aqueous solution of sodium 

bicarbonate, and extracted 3 times with chloroform. The organic layer was dried 

over anhydrous sodium sulfate, and the solvent was evaporated under reduced 

pressure. The resulting residue was purified by silica gel column 

chromatography (eluent: chloroform-methanol; gradient: 100:0-90:10), and dried 

to give the compound 4 (390 mg) as. a colorless solid. 

MS (APCI) 298 [M+Hj+ 

(3) To a solution of the compound 4 (390 mg) in chloroform (6.5 mL) was added 

trifluoroacetic acid (6.5 mL) under ice-cooling, and the reaction mixture was 

stirred for 30 minutes at room temperature. The reaction mixture was diluted 

with methanol, and then treated with packed strong cation exchange resin 

(PoraPak Rxn Cx, eluent: a solution of 1 mol/L NH3 in methanol). The eluate 

was concentrated under reduced pressure to give the compound 5 (201 mg) as a 

colorless solid. 

MS (APCI) 198 [M + H]+ 

[0274] 

Reference Example 88 

[Chemical, formula 146] 

,, „ CH^ o r"~v0H ,, „ en, o r^sr4°':SrCH3 ,, „ CH, O r""vs%cH, — :^AN,U 
3 H H H 

1 2 3 
owo owo 

— H3ciH» 9 rrs^ ̂  rysxHS 
HaCTXrV"^ 'HCI 3 H 2 

4 5 

(1) The compound 1 (999.5 mg) was dissolved in chloroform (10 mL), 

triethylamine (650 pL) and anhydrous methane sulfonic acid were added to the 

solution under ice-water bath cooling, and the solution was stirred for 17 hours 

at room temperature. The reaction mixture was diluted with chloroform, 

washed with water and a saturated aqueous solution of sodium bicarbonate, and 
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then dried over anhydrous sodium sulfate, followed by evaporation of the solvent. 

The resulting residue was suspended and washed in a mixed solvent of normal-

hexane and ethyl acetate, and then taken by filtration, and dried in vacuo to give 

the compound 2 (1056,1 mg) as a colorless solid. 

MS (APCI) 311 [M + NHU]4" 

(2) The compound 2 (501.0 mg) was dissolved in dimethylformamide (5,5 mL), 

sodium methanethiolate (237.9 mg) was added to the solution at room 

temperature, and the reaction mixture was stirred for 15.5 hours. To the 

reaction mixture was added an aqueous solution of 1 mol/L of sodium hydroxide, 

and the reaction mixture was extracted with ethyl acetate. The organic layer 

was washed with water, and then dried over anhydrous sodium sulfate, followed 

by evaporation of the solvent. The resulting residue was purified by silica gel 

column chromatography (eluent: hexane-ethyl acetate; gradient: 93:7-80:20) to 

give the compound 3 (77.5 mg) as a colorless solid. 

MS (APCI) 146 [M-C5H802+H] + 

(3) The compound 3 (70.0 mg) was dissolved in chloroform (3 mL). Hydrous 

30 % m-chloroperbenzoic acid (168.1 mg) was added to the solution at room 

temperature, and the reaction mixture was stirred for 17 hours. The reaction 

mixture was diluted with chloroform, washed with an aqueous solution of 1 

mol/L sodium hydroxide, and then dried over anhydrous sodium sulfate, 

followed by evaporation of the solvent. The resulting residue was dried in vacuo 

to give the compound 4 (80.0 mg) as a colorless solid. 

MS (APCI) 295 [M + NH4]+ 

(4) The compound 4 (78.0 mg) was suspended in methanol (3 mL), a solution of 4 

mol/L hydrogen chloride in ethyl acetate (705 p.L) was added to the suspension 

at room temperature, and the reaction mixture was stirred for 22 hours. The 

reaction mixture was concentrated under reduced pressure, and the resulting 

residue was dried in vacuo to give the compound 5 (61.2 mg) as a slightly yellow 

solid. 

MS (APCI) 178 [M + H]+ 

[0275] 

Reference Example 89 
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[Chemical formula 147] 
u o CH3O 

3 NL Jl ^ 
H3C 0 N CHO 0 O OwO 

0 0 H ^Q' 
Js^ 2 CH3 O /Y CH3 f^y CH3 

HNO^-HC|H3 ^ H3C>^0AN^N J H2N-^-N^J 2HCI 
H A 

1 3 4 

(1) The compound 1 (900.0 mg) was suspended in chloroform (9 mL). Acetic 

acid (258 pL), the compound 2 (1594.4 mg), triethylamine (628 pL), and sodium 

triacetoxyborohydride (1432.8 mg) were added to the suspension at room 

temperature, and the reaction mixture was stirred for 25 hours. To the reaction 

mixture was added a saturated aqueous solution of sodium bicarbonate, and the 

reaction mixture was stirred for 10 minutes at room temperature, and then 

extracted with chloroform, and the organic layer was dried over anhydrous 

sodium sulfate, followed by evaporation of the solvent. The resulting residue 

was purified by silica gel column chromatography (eluent: ethyl acetate-

methanol; gradient: 100:0-92:8) to give the compound 3 (1265.3 mg) as a 

colorless solid, 

MS (APCI) 307 [M+Hp 

(2) The compound 3 (1255.1 mg) was dissolved in chloroform (13 mL), 

Trifluoroacetic acid (13 mL) was added to the solution at room temperature, and 

the reaction mixture was stirred for 16 hours. The solvent was evaporated, and 

the resulting residue was suspended in methanol (15 mL), and then a solution of 

4 mol/L hydrogen chloride in 1,4-dioxane (10 mL) was added to the suspension, 

followed by evaporation of the solvent. The resulting residue was dried in vacuo 

to give the compound 4 (1059,7 mg) as a pale brown solid. 

MS (APCI) 207 [M + H]+ 

[0276] 

Reference Example 90 
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[Chemical formula 148] 

0 0 Me Me 

H pA* H H 
Me^O^.N^,-kA ^ Me^-O^N^-k^ ^ MeyOYNvV 
M <T T UeQ. X Me-i ¥ Me 0 ^ Me O 2 Me O 

Me Me 
r^V^oH 

H2N^0J -HCI 

(1) The compound 1 (5.90 gj was dissolved in methanol (20 mL), and a solution of 

2 mol/L trimethylsilyldiazomethane in hexane (12.5 mL) was added to the 

solution under nitrogen atmosphere and ice-water bath cooling. After several 

hours, a solution of 2 mol/L trimethylsilyldiazomethane in hexane (20 mL) was 

added to the solution, upon confirming that yellow coloring was no longer 

disappeared in the reaction solution, the solvent was evaporated. The resulting 

residue was left to crystallize at room temperature, suspended and washed in 

hexane, and then taken by filtration, and dried in vacuo to give the compound 2 

(6.50 g) as a pale yellow solid. 

MS (ESI) 272 [M+H]+ 

(2) The compound 2 (5.43 g) was dissolved in tetrahydrofuran (50 mL), a solution 

of 3 mol/L methylmagnesium bromide in diethyl ether (28 mL) was added 

dropwise to the solution under nitrogen atmosphere and ice-water bath cooling. 

After completion of the dropwise addition, the reaction mixture was stirred for 1 

hour at room temperature. To the reaction mixture were added sodium chloride 

and a saturated aqueous solution of ammonium chloride, and the reaction 

mixture was extracted with ethyl acetate. The organic layer was washed with a 

saturated aqueous solution of sodium chloride, dried over magnesium sulfate, 

and then the solvent was evaporated. The resulting residue was purified by 

silica gel column chromatography (eluent: hexane-ethyl acetate; gradient: 75:25-

50:50) to give the compound 3 (2.75 g) as a colorless solid. 

MS (ESI) 272 [M + H]+ 

(3) To the compound 3 (2.71 g) was added trifluoroacetic acid (11.56 mL), and the 

reaction mixture was stirred for 10 minutes at room temperature. The reaction 

mixture was concentrated under reduced pressure, conc. hydrochloric acid and 

methanol were added thereto, and the reaction mixture was stirred for 2 minutes. 
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After concentration under reduced pressure, ethanol and diethylether were 

added to the concentrate, and the reaction mixture was stirred overnight. The 

solvent was ditilled off, and dried in vacuo to give the compound 4 (3.43 g) as a 

pale yellow solid. 

MS (APCI) 172 [M + H]+ 

[0277] 

Reference Example 91 

[Chemical formula 149] 

1 Ph^ 2 3 

(1) The compound 1 (10.0 g) was suspended in 1,2-dichloroethane (60 mL). The 

compound 2 (3.75 g), tetrahydrofuran (40 mL), and acetic acid (2.93 mL) were 

added to the suspension, and then 1,2-dichloroethane (40 mL), tetrahydrofuran 

(60 mL), and sodium triacetoxyborohydride (8.67 g) were added thereto, and the 

reaction mixture was stirred for 14 hours at room temperature. To the reaction 

mixture was added a saturated aqueous solution of sodium bicarbonate, and the 

reaction mixture was stirred for 4 hours at room temperature, and then extracted 

with chloroform. The organic layer was washed with water, and then dried over 

magnesium sulfate, followed by evaporation of the solvent. The resulting 

residue was purified by silica gel column chromatography (eluent: chloroform-

methanol 95:5) to give the compound 2 (5.335 g) as a colorless solid. 

MS (APCI) 378 [M+H]+ 

(2) The compound 2 (2.50 g) was dissolved in a mixed solvent of methanol (80 
mL) and tetrahydrofuran (40 mL). 10 % Palladium on carbon (0.80 g) was added 

to the solution, and the reaction mixture was stirred for 21 hours at room 

temperature under ordinary pressure and hydrogen atmosphere. The reaction 

mixture was filtrated, and the solvent was evaporated. The resulting residue 

was suspended and washed in hexane, and then taken by filtration, and dried to 

give the compound 3 (1.213 g) as a colorless solid. 

MS (APCI) 198 [M+H]+ 
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[0278] 

Reference Example 92 

[Chemical formula 150] 

CH3 CH3 

u „ CH, 0 CHa O CH3 

— ^0A,J 0-0 
H " H 

CH3 HCI 

CH3 vO ° 0 
H2NV 

3 

(1) To a solution of the compound 1 (400 mg) in methanol (15 mL) was added 

vinyl sulfone (380 pL), and the reaction mixture was stirred for 30 minutes at 

room temperature. The reaction mixture was concentrated under reduced 

pressure, and the resulting residue was suspended and washed in 

diisopropylether, taken by filtration, and dried to give the compound 2 (516 mg) 

as a colorless solid. 

MS (APCI) 335 [M+H]+ 

(2) The compound 2 (516 mg) was dissolved in a mixed solvent of ethyl acetate 

(1.5 mL)/methanol (1.5 mL), a solution of 4 mol/L HCI in ethyl acetate (3 mL) 

was add to the solution, and the reaction mixture was stirred for 3 hours at room 

temperature. The reaction mixture was concentrated under reduced pressure, 

and the resulting residue was suspended and washed in ethyl acetate, taken by 

filtration, and dried to give the compound 3 (357 mg) as a colorless solid. 

MS (APCI) 235 [M + H] + 

[0279] 

Reference Example 93 

[Chemical formula 151] 
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(1) To a suspension of the compound 1 (350 mg) in chloroform (14 mL) were 

added triethylamine (294 pLL) and acetyl chloride (120 pL) under ice-cooling, and 

the reaction mixture was kept in stirring for 1 hour. To the reaction mixture 

were added water and a saturated aqueous solution of sodium bicarbonate, and 

then the reaction mixture was extracted with chloroform. The organic layer was 

dried over anhydrous sodium sulfate, and then the solvent was evaporated under 

reduced pressure. The resulting residue was suspended and washed in a mixed 

solution of diisopropylether/ethyl acetate, taken by filtration, and dried to give 

the compound 2 (328 mg) as a colorless solid. 

MS (APCI) 291 [M + H]+ 

(2) The compound 2 (328 mg) was dissolved in methanol (10 mL), Wet 5 % 

palladium on carbon (65 mg) was added to the solution, and the reaction mixture 

was stirred for 3 hours under hydrogen atmosphere. The palladium on carbon 

was removed by filtration, and then washed with methanol. The filtrate was 

concentrated under reduced pressure, and the resulting residue was dried to give 

the compound 3 (172 mg) as a colorless solid. 

MS (APCI) 157 [M+H] + 

[0280] 

Reference Example 94 

[Chemical formula 152] 

O . .. i o , r^N^x0H 

>LOAN^ 6 — ~ ^ H2N ' 1 A 
H H 2 

To a solution of the compound 1 (2 g) in THF (14 mL) were added 

tetraisopropyl orthotitanate (2.3 mL) and a solution of 1 mol/L ethylmagnesium 

bromide in THF (35 mL) at room temperature, and then the reaction mixture was 

stirred for 1 hour. To the reaction mixture were added water and a saturated 

aqueous solution of ammonium chloride, and then the reaction mixture was 

extracted with ethyl acetate. The organic layer was dried over anhydrous 

sodium sulfate, and then the solvent was evaporated under reduced pressure. 

The resulting residue was purified by silica gel column chromatography (eluent: 

chloroform-10 % aqueous ammonia/methanol; gradient: 100:0-90:10) to give the 
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compound 2 (545 mg) as a colorless solid. The compound 2 (545 mg) was 

dissolved in chloroform (4 mL), trifluoroacetic acid (4 mL) was added to the 

solution, and the reaction mixture was stirred for 30 minutes at room 

temperature. The reaction mixture was diluted with methanol, and then treated 

with packed strong cation exchange resin (PoraPak Rxn Cx, eluent: a solution of 

1 mol/L NH3 in methanol). The eluate was concentrated under reduced 

pressure to give the compound 3 (88 mg) as a colorless viscous substance. 

MS (ESI) 171 [M + Hf 

[0281] 

Reference Example 95 

[Chemical formula 153] 

ye Me Me 

1 2 

(1) The compound 1 (500 mg) was dissolved in pyridine (2 mL) and acetic 

anhydride (1 mL), and the reaction mixture was stirred for 1.5 hours at room 

temperature. The reaction mixture was concentrated under reduced pressure, 

and the resulting residue was suspended and washed in a mixed solvent of ethyl 

acetate/hexane, taken by filtration, and dried to give the compound 2 (410 mg) 

as a colorless solid. 

MS (APCI) 271 [M+H] + 

(2) The compound 2 (410 mg) was dissolved in dioxane (4 mL), a solution of 4 

mol/L HCI in dioxane (4 mL) was added to the solution, and the reaction mixture 

was stirred for 1 hour at room temperature. The reaction mixture was 

concentrated under reduced pressure to give the compound 3 (360 mg) as a 

colorless solid. 

MS (APCI) 171 [M+H] + 

[0282] 
Reference Example 96 
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[Chemical formula 154] 

(1] The compound 1 (195 mg) was dissolved in dimethylacetoamide (4 mL). 

Sodium carbonate (190 mg), sodium iodide (290 mg), and bis(2~ 

5 chloroethyl)sulfone (190 mg) were added to the solution at room temperature, 

and then the reaction mixture was heated to 80 °C. After stirring for 3 hours at 

the same temperature, the reaction mixture was cooled to room temperature, and 

water and an aqueous solution of potassium carbonate were added thereto. The 

organic layer extracted with ethyl acetate, dried over anhydrous sodium sulfate, 

10 and then the solvent was evaporated under reduced pressure. The resulting 

residue was suspended and washed in a mixed solvent of ethyl acetate/hexane, 

taken by filtration, and dried to give the compound 2 (233 mg) as a colorless, solid. 

MS (APCI) 333 [M + H]+ 

(2) The compound 2 (233 mg) was dissolved in dioxane (1.5 mL), a solution of 4 

15 mol/L HCI in dioxane (1.5 mL) was added to the solution, and the reaction 

mixture was stirred for 2 hours at room temperature. The reaction mixture was 
concentrated under reduced pressure to give the compound 3 (170 mg) as a 

colorless solid. 

NMR (400 MHz, DMSO-d6) 87.99 (3H, brs), 3.39-3.92 (8H, m), 2.95 (1H, m), 

20 2.25 (2H, brs), 2.03 (2H, d, J = 12.4 Hz), 1.56 (2H, brs), 1.37 (2H, m) 

[0283] 

Reference Example 97 
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[Chemical formula 155] 

o CH3 o CH3 

G 
.OH 

CH, 

a ,Os 
CHa 

CH, 
O 

H,N 

0 CH3 

N-^O^:0"3 

0, 
CHfl 

Me 
O 

r^NAo^cc„H> 

(1) The compound 1 (1 g) was dissolved in a mixed solvent of toluene (15 mL) 

/methanol (5 mL), a solution of 2 mol/L trimethylsilyldiazomethane in hexane 

(3.5 mL) was added to the solution, and the reaction mixture was stirred for 1 

hour at room temperature. To the reaction mixture was added acetic acid (1 mL), 

and then the reaction mixture was concentrated under reduced pressure to give 

the compound 2 (1.06 g) as a colorless viscous substance. 

MS (APCI) 258 [M+H]+ 

(2) The compound 2 (1.06 g) was dissolved in THF (21 mL). Dibenzylamkie (1.2 

mL), acetic acid (235 JJLL), and sodium triacetoxyborohydride (2.62 g) were added 

to the solution, and the reaction mixture was stirred for 18 hours at room 

temperature. To the reaction mixture was added water and a saturated aqueous 

solution of sodium bicarbonate, and then the reaction mixture was extracted 

with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, 

and then the solvent was evaporated under reduced pressure. The resulting 

residue was purified by silica gel column chromatography (eluent: hexane-ethyl 

acetate; gradient: 90:10-80:20) to give the compound 3 (354 mg) as a colorless 

solid. The compound 3 (353 mg) was dissolved in methanol (10 mL), hydrous 

5 % palladium hydroxide on carbon (176 mg) was added to the solution, and the 

reaction mixture was stirred for 3 hours under hydrogen atmosphere. The 

palladium hydroxide on carbon was removed by filtration, and then washed with 

methanol. The filtrate was concentrated under reduced pressure, and the 

resulting residue was purified by silica gel column chromatography (eluent: 

chloroform-methanol; gradient: 100:0-90:10) to give the compound 4 (70 mg) as 

a colorless viscous substance. 
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MS (APCI) 259 [M+H] + 

[0284] 

Reference Example 98 

[Chemical formula 156 

— u n CH3 0 r^O" 3 u « CH3 O , 
3CNJ 3 X L A H3Cxl U 1 

H3C O N*'^<0^OH H3C O fsT" •* .. n j H OH 

CH-, O f^v0*'On3 .j r CH3 O f 

3 H S H H 

(1) The compound 1 (3.2 g) was dissolved in a mixed solvent of toluene (36 

mL)/methanol (12 mL), a solution of 2 mol/L trimethylsilyldiazomethane in 

hexane (11 mL) was added to the solution, and the reaction mixture was stirred 

for 40 minutes at room temperature. Acetic acid (2.5 mL) was added to the 

reaction mixture, and then the solvent was evaporated under reduced pressure 

to give the compound 2 (3.3 g) as a colorless viscous substance. 

MS (APCI) 352 [M+H]+ 

(2) The compound 2 (3.3 g) was dissolved in methanol (50 mL), hydrous 5 % 

palladium on carbon (1.0 g) was added to the solution, and the reaction mixture 

was stirred for 2 hours under hydrogen atmosphere. The palladium on carbon 

was removed by filtration, and then washed with methanol. The filtrate was 

concentrated under reduced pressure to give the compound 3 (2.5 g) as a 

colorless viscous substance. 

MS (APCI) 262 [M + H]+ 

(3) The compound 3 (2.48 g) was dissolved in dimethylformamide (50 mL). 

Methylamine hydrochloride (955 mg), diisopropylethylamine (6.6 mL), and 0-(7~ 
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azabenzotriazol-1 -yl)-N,N. N', N' - teIxamethyluroniumhexafluorophosphate (5.4 g) 

were added to the solution, and the reaction mixture was stirred for 30 minutes 

at room temperature. The solvent was concentrated under reduced pressure, 

and then water and a saturated aqueous solution of sodium bicarbonate were 

5 added to the residue, and the aqueous solution was extracted with chloroform. 

The organic layer was dried over anhydrous sodium sulfate, and then the solvent 

was evaporated under reduced pressure. The resulting residue was suspended 

and washed in a mixed solvent of ethyl acetate/hexane, taken by filtration, and 

dried to give the compound 4 (1.7 g) as a colorless solid. 

10 MS (APCI) 275 [M+Hf 

(4) The compound 4 (2.4 g) was dissolved in THF (45 mL), Lawesson's reagent 

(4.0 g) was added to the solution, and the reaction mixture was stirred for 12 

hours at room temperature. To the reaction mixture were added water and a 

saturated aqueous solution of sodium bicarbonate, and the reaction mixture was 

15 extracted with ethyl acetate. The organic layer was dried over anhydrous 

sodium sulfate, and then the solvent was evaporated under reduced pressure. 

The resulting residue was purified by silica gel column chromatography (eluent: 

hexane-ethyl acetate; gradient: 30:70-50:50) to give the compound 5 (1.7 g) as a 

colorless solid. 

20 MS (APCI) 291 [M + H] + 

(5) The compound 5 (1.9 g) was dissolved in a mixed solvent of THF (15 

mL)/methanol (45 mL). Nickel chloride (II) hexahydrate (5.5 g) and sodium 

borohydride (2.5 g) were added to the solution under ice-cooling, and then the 

reaction mixture was stirred for 6 hours at room temperature. To the reaction 

25 mixture were added water and a saturated aqueous solution of sodium 

bicarbonate, and the reaction mixture was extracted with ethyl acetate. The 

organic layer was dried over anhydrous sodium sulfate, and then the solvent was 

evaporated under reduced pressure. The resulting residue was suspended and 

washed in a mixed solvent of ethyl acetate/hexane, taken by filtration, and dried 

30 to give the compound 6 (982 mg) as a colorless solid. 

MS (APCI) 229 [M + Hj+ 

(6) The compound 6 (1.0 g) was dissolved in dioxane (10 mL), a solution of 4 

mol/L HCI in dioxane (4.6 mL) was added to the solution, and the reaction 

mixture was stirred for 1.5 hours at room temperature. The reaction mixture 

35 was concentrated under reduced pressure to give the compound 7 (770 mg) as a 



202 

colorless solid. 

MS. (APCI) 129 [M + H]+ 

[0285] 
Reference Example 99 

[Chemical formula 157] 

crCOjCH- r^°H— n^°H 
HsC^O-V'^ H/V 

1 2 3 

(1) To a solution of the compound 1 (3.0 g) in THF (30 mL) was added a solution 

of 1 mol/L methylmagnesium bromide in THF (47 mL) under argon atmosphere 

and ice-cooling, and then a temperature of the reaction mixture was raised to 

room temperature, and the reaction mixture was stirred for 1.5 hours. The 

reaction mixture was cooled under ice-cooling, water and a saturated aqueous 

solution of sodium chloride were added thereto, and then the reaction mixture 

was extracted with ethyl acetate. The organic layer was washed with a 

saturated aqueous solution of sodium bicarbonate and brine, dried over 

anhydrous magnesium sulfate. The solvent was evaporated under reduced 

pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: hexane-ethyl acetate; gradient: 75:25-50:50) to give the 

compound 2 (545 mg) as a colorless solid. 

MS (APCI) 256 [M+H]+ 

(2) The compound 2 (300 mg) was dissolved in chloroform (2 mL), trifluoroacetic 

acid (1 mL) was added to the solution, and the reaction mixture was stirred for 1 

hour at room temperature. The reaction mixture was diluted with methanol, 

and then treated with packed strong cation exchange resin (PoraPak Rxn Cx, 

eluent: a solution of 1 mol/L NH3 in methanol). The eluate was concentrated 

under reduced pressure to give the compound 3 (165 mg) as a colorless solid. 

MS (APCI) 156 [M+H]+ 

[0286] 
Reference Example 100 
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[Chemical formula 158] 

CH 

s^O""*-^1,0^- JO* H3c 0 N HiC 0 N L| MV\/ 
H H 2 

1 2 3 

(1) To a solution of the compound 1 (1.5g) in THF (35 mL) were added 

tetraisopropyl orthotitanate (1.9 mL) and a solution of 1 mol/L ethylmagnesium 

bromide in THF (29 mL) at room temperature, and then the reaction mixture was 

stirred for 50 minutes. The reaction mixture was cooled under ice-cooling, 

water was added thereto, and then the reaction mixture was extracted with ethyl 

acetate. The organic layer was washed with water, a saturated aqueous solution 

of sodium bicarbonate, and brine, and dried over anhydrous magnesium sulfate. 

The solvent was evaporated under reduced pressure, and the resulting residue 

was purified by silica gel column chromatography (eluent: hexane-ethyl acetate; 

gradient: 65:35-50:50) to give the compound 2 (1.93 g) as a colorless solid. 

MS (APCI) 258 [M + Hf 

(2) The compound 2 (1.85 g) was dissolved in dichloromethane (20 mL), 

trifluoroacetic acid (10 mL) was added to the solution, and the reaction mixture 

was stirred for 40 minutes at room temperature. The reaction mixture was 

diluted with methanol, and then treated with packed strong cation exchange 

resin. (PoraPak Rxn Cx, eluent: a solution of 1 mol/L NH3 in methanol). The 

eluate was concentrated under reduced pressure to give the compound 3 (225 

mg) as a colorless solid. 

MS (APCI) 158 [M+H] + 

[0287] 

Reference Example 101 

[Chemical formula 159] 

(1) To a solution of the compound 1 (400 mg) and sodium ethoxide (8 mg) in 

ethanol (1 mL) was added a solution of nitromethane (182 ]xL) in ethanol (1 mL) 
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under ice-cooling. A temperature of the reaction mixture was raised to room 

temperature, and the reaction mixture was stirred for 23 hours. The reaction 

mixture was diluted with water, and extracted 4 times with chloroform. In 

addition, sodium chloride was added to the aqueous layer, and the reaction 

mixture was extracted twice with chloroform. The organic layer was dried over 

anhydrous magnesium sulfate, and the solvent was evaporated under reduced 

pressure. The resulting residue was suspended and washed in a mixed solvent 

of ethyl acetate-diisopropylether, taken by filtration, and dried to give the 

compound 2 (286 mg) as a colorless solid. 

MS (APCI) 255 [M + NH4]4" 

(2) A suspension of the compound 2 (150 mg) and hydrous 20 % palladium 

hydroxide on carbon (75 mg) in methanol (6 mL) was stirred for 18 hours under 

hydrogen atmosphere. The palladium on carbon was removed by filtration, and 

then washed with methanol. The filtrate was concentrated under reduced 

pressure, the resulting residue was suspended and washed in ethyl acetate, 

taken by filtration, and dried to give the compound 3 (81 mg) as a colorless solid. 

MS (APCI) 208 [M + H]+ 

[0288] 

Reference Example 102 

[Chemical formula 160] 

(1) To a suspension of the compound 1 (857 mg) in chloroform (15 mL) were 

added triethylamine (832 pL) and acetic anhydride (454 pL) under ice-cooling, 

and the reaction mixture was kept in stirring for 1 hour. To the reaction 

mixture was added a saturated aqueous solution of sodium bicarbonate, and 

then extracted with chloroform. The organic layer was dried, and then the 

solvent was evaporated under reduced pressure, and the resulting residue was 

purified by silica gel column chromatography (eluent: ethyl acetate-methanol; 

gradient: 100:0-95:5) to give the compound 2 (1.03 g) as a colorless viscous 

substance. 

2 3 

MS (APCI) 257 [M + H] 
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(2) The compound 2 (1.0 g) was dissolved in ethyl acetate (10 mL), a solution of 4 

mol/L HCI in ethyl acetate (10 mL) was added to the solution, and the solution 

was stirred for 2 hours at room temperature. The precipitate was taken by 

filtration, dried under reduced pressure to give the compound 3 (830 mg) as a 

colorless powder, 

MS (APCI) 157 [M + H]4 

[0289] 

Reference Example 103 

[Chemical formula 161] 

(1) To the compound 1 (2.5 g) was added thionyl chloride (15.4 mL), and the 

reaction mixture was stirred for 3 hours with heating to reflux. The reaction 

mixture was cooled to room temperature, and then concentrated under reduced 

pressure. The resulting residue was suspended in THF (18.5 mL), and the 

suspension was added dropwise to a mixed solution of an aqueous solution of 

40 % methylamine (18,5 mL) and chloroform (37 mL) over 5 minutes under ice-

cooling. A temperature of the reaction mixture was raised to room temperature, 

and the reaction mixture was stirred for 2 hours, and then extracted 3 times with 

chloroform. The organic layer was dried over anhydrous sodium sulfate, and 

then the solvent was evaporated under reduced pressure. The resulting residue 

was suspended and washed in a mixed solvent of chloroform-diisopropylether, 

taken by filtration, and dried to give the compound 2 (2.56 g) as a colorless solid. 

MS (APCI) 176 [M + Hp 

(2) Lithium alminium hydride (2,22 g) was suspended in THF (128 mL), the 

compound 2 (2.56 g) was added portionwise to the suspension over 5 minutes at 

65 °C, and a temperature of the suspension was raised to 80 °C, and then the 

suspension was stirred for 5 hours. The reaction mixture was cooled slowly 

under ice-cooling, and then water (2.22 mL) was added slowly thereto. Then, an 

aqueous solution of 15 % sodium hydroxide (2.22 mL) and water (6.66 mL) was 
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added sequentially to the solution, and the reaction mixture was stirred for IS 

hours at room temperature. To the reaction mixture was added anhydrous 

sodium sulfate, and then an insoluble substance was removed by filtration, and 

washed with a mixed solvent of methanol-chloroform-ethyl acetate. The. filtrate 

was concentrated under reduced pressure, and the resulting residue was purified 

by NH-silica gel column chromatography (eluent: ethyl acetate-methanol; 

gradient: 100:0-95:5) to give the compound 3 (2.09 g) as a colorless solid. 

MS (APCI) 162 [M+H]+ 

[0290] 

Reference Example 104 

[Chemical formula 162] 

(1) To a solution of the compound 1 (1.0 g) in chloroform (20 mL) were added (R)~ 

3-hydroxypyrrolidine (545 mg), acetic acid (270 p.L), and sodium 

triacetoxyborohydride (1.29 g), and the reaction mixture was stirred for 20 hours 

at room temperature. The reaction mixture was diluted with a saturated 

aqueous solution of sodium bicarbonate, and then the reaction mixture was 

extracted twice with chloroform. The organic layer was washed with brine, and 

then dried over anhydrous sodium sulfate, and the solvent was evaporated under 

reduced pressure. The resulting residue was purified by NH-silica gel column 

chromatography (eluent: chloroform-methanol 97:3) to give the compound 2 (pale 

brown viscous substance, 1.06 g) as a mixture of cis-isomer and trans-isomer. 

MS (APCI) 285 [M + H]+ 

(2) The compound 2 (1.05 g) was dissolved in ethyl acetate (10 mL), a solution of 

4 mol/L HCI in ethyl acetate (3,7 mL) was added to the solution, and the reaction 

mixture was stirred for 17 hours at room temperature. To the reaction mixture 

was added ethyl acetate (20 mL), and then the precipitate was taken by filtration, 

and dried under reduced pressure to give the compound 3 (pale brown powder, 

834 mg) as a mixture of cis-isomer and trans-isomer. 

2 3 

MS (APCI) 185 [M+H] + 
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[0291] 

Reference Example 105 

[Chemical formula 163] 

JO 
HC?HS9 •*- h3!-vJ II 
H3C^O-"^ 

fO""OH 2HCI rO"",OH 

H2N 
1 2 3 

(1) To a solution of the compound 1 (1.0 g) in chloroform (20 mL) were added (S)-

3-hydroxypyrrolidine (537 mg), acetic acid (270 jiL), and sodium 

triacetoxyborohydride (1.29 g), and the reaction mixture was stirred for 20 hours 

at room temperature. The reaction mixture was diluted with a saturated 

aqueous solution of sodium bicarbonate, and then the reaction mixture was 

extracted twice with chloroform. The organic layer was washed with brine, and 

then dried over anhydrous sodium sulfate, and the solvent was evaporated under 

reduced pressure. The resulting residue was purified by NH-silica gel column 

chromatography (eluent: chloroform-methanol 97:3) to give the compound 2 (pale 

brown viscous substance, 1.02 g) as a mixture of cis-isomer and trans-isomer. 

MS (APCI) 285 [M + H]+ 

(2) The compound 2 (1.01 g) was dissolved in ethyl acetate (10 mL), a solution of 

4 mol/L HCI in ethyl acetate (3.6 mL) was added to the solution, and the reaction 

mixture was stirred for 17 hours at room temperature. To the reaction mixture 

was added ethyl acetate (20 mL), and then the precipitate was taken by filtration, 

and dried under reduced pressure to give the compound 3 (pale brown powder, 

796 mg) as a mixture of cis-isomer and trans-isomer. 

MS (APCI) 185 [M + H]" 

[0292] 

Reference Example 106 
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[Chemical formula 164] 

HN' " 

I j 

1 

^ ^ CH3 0 

Br Hje^VS-f0 H3C^O 
k^NH H3C>^0AN^Y 

N ^ _ 

H3c" >T J I.N 4 | 
T CH3 

CH3 

(1) To a solution of the compound 1 (200 mg) in THF (3 mL) was added dropwise 

a solution of 1 mol/L triethylborane in THF (2.3 mL) at room temperature under 

5 argon atmosphere. The reaction mixture was stirred for 4 hours, the solvent 

was evaporated under reduced pressure, and the residue was dissolved in 

toluene (2.5 mL). To the reaction mixture were added the compound 2 (559 mg), 

bis(dibenzylideneacetone)pallaclium (27 mg), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene(xantphos, 27 mg), and potassium phosphate (592 mg), and the 

10 reaction mixture was stirred for 22 hours with heating to reflux. The reaction 

mixture was cooled to room temperature, and diluted with ethyl acetate. The 

solution was washed with water and brine, and dried over anhydrous magnesium 

sulfate. The solvent was evaporated under reduced pressure, and the resulting 

residue was purified by silica gel column chromatography (eluent: chloroform-

15 methanol; gradient: 98:2-95:5) to give the compound 3 (450 mg) as a yellow solid. 

MS (APCI) 292 [M + Hf 

(2) The compound 3 (126 mg) was dissolved in dichloromethane (1 mL), 

trifluoroacetic acid (1 mL) was added to the solution, and the reaction mixture 

was stirred for 2.5 hours at room temperature. The reaction mixture was 

20 concentrated under reduced pressure, and the resulting residue was purified by 

silica gel column chromatography (eluent: chloroform-methanol-conc. ammonia 

water; gradient: 100:0:0-80:18:2) to give the compound 4 (66 mg) as a pale yellow 

solid. 

MS (APCI) 192 [M4-H]+ 

25 [0293] 
Reference Example 107 
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[Chemical formula 165] 
H c CH3 O 

HIC+O+N^ H. r-
2 „,c O ^ 

4 V" 
CH3 

(1) A mixture of the compound 1 (344 mg), the compound 2 (397 mg), 

bis(dibenzylideneacetone)palladium (45 mg), 2-(dicyclohexyiphosphino)-2'-

(dimethylamino) biphenyl (DavePhos, 157 mg), and sodium-t-butoxide (288 mg) 

in dioxane (10 mL) was stirred for 2.5 hours with heating to reflux. The reaction 

mixture was cooled to room temperature, diluted with ethyl acetate, and then an 

insoluble substance was removed by filtration. The filtrate was concentrated 

under reduced pressure, and the resulting residue was purified by silica gel 

column chromatography (eluent: chloroform-methanol; gradient: 98:2-92:8) to 

give the compound 3 (364 mg) as a pale yellow solid. 

MS (APCI) 290 [M+HP 

(2) The compound 3 (126 mg) was dissolved in chloroform (3 mL)-methanol (3 

mL), a solution of 4 mol/L HCI in ethyl acetate (4.7 mL) was added to the 

. solution, and the reaction mixture was stirred for 18 hours at room temperature. 

The reaction mixture was concentrated under reduced pressure, an aqueous 

solution of 40 % potassium carbonate was added to the resulting residue, and 

the solution was extracted twice with ethyl acetate. The organic layer was dried 

over sodium sulfate, and the solvent was evaporated under reduced pressure to 

give the compound 4 (211 mg) as a yellow solid. 

MS (APCI) 190 [M + H] + 

[0294] 

Reference Example 108 

[Chemical formula 166] 

O CS+5 
ClvA.../k„u ,, _ CH, O 2HCI 

u n CH3 0 K 3 HgC^ 3 ii 
HsC>^ X ^ 2 H H3CXOAN^ o CH3 HH—] O CH3 
H,C G 3 ! I t! I t N A A 

NH VN-AN-^CH3 VN^N^CH3 
3 5H, H CH3 " 

CH :3 
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(1) The compound 1 (500 mg), the compound 2 (677 mg) and sodium carbonate 

(529 mg) were suspended in acetonitrile (10 mL), and the reaction mixture was 

stirred for 18 hours at 60 °C. The reaction mixture was cooled to room 

temperature, and then diluted with ethyl acetate, washed with water and brine, 

and dried over anhydrous sodium sulfate. The solvent was evaporated under 

reduced pressure, and the resulting residue was purified by silica gel column 

chromatography (eluent: ethyl acetate-methanol; gradient: 100:0-95:5) to give the 

compound 3 (711 mg) as a colorless solid. 

MS (APCI) 300 [M + H] + 

(2) The compound 3 (690 mg) was dissolved in ethyl acetate (15 mL)~methanoI (2 

mL), a solution of 4 mol/L HCI in ethyl acetate (12 mL) was added to the solution, 

and the reaction mixture was stirred for 15 hours at room temperature. The 

reaction mixture was concentrated under reduced pressure, the residue was 

suspended and washed in ethyl acetate, taken by filtration, and dried to give the 

compound 4 (608 mg) as a colorless powder. 

MS (APCI) 200 [M + H] + 

[0295] 

Reference Example 109 

[Chemical formula 167] 

F 

F 
DCH2CH3 

F 

F if N 
N 

5 "OH 

(1) A mixed solution of the compound 1 (300 mg), the compound 2 (316 mg), 

tris(dibenzylideneacetone) dipalladium (92 mg), a solution of 1 mol/L tri-t-

butylphosphine in toluene (200 jiL), and potassium fluoride (232 mg) in THF-
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water (10: 1) (4 mL) was degassed under reduced pressure, and then back-filled 

with argon. The reaction mixture was stirred for 15 minutes at 150 °C in a 

microwave reactor (Initiator, Biotage). The reaction mixture was cooled to room 

temperature, diluted with ethyl acetate, and then the solution was washed with 

water and brine, dried over anhydrous sodium sulfate, and filtered. The solvent 

was evaporated under reduced pressure, and the resulting residue was purified 

by silica gel column chromatography (eluent: hexane-ethyl acetate; gradient: 80: 

20-65:35) to give the compound 3 (367 mg) as a yellow solid. 

MS (APCI) 378 [M+H] + 

(2) To a solution of the compound 3 (360 mg) in chloroform (4 mL) was added 

trifluoroacetic acid (3.6 mL), and the reaction mixture was stirred for 30 minutes 

at room temperature. The reaction mixture was diluted with methanol, treated 

with packed strong cation exchange resin (PoraPak Rxn Cx, eluent: a solution of 

1 mol/L NH3 in methanol), and the eluate was concentrated under reduced 

pressure. The resulting residue was dissolved in acetonitrile (8 mL), ethyl 

chloroacetate (123 p.L) and sodium carbonate (202 mg) were added to the 

solution, and the reaction mixture was stirred for 2.5 hours at 60 °C. The 

reaction mixture was cooled to room temperature, and then diluted with ethyl 

acetate, washed with water, dried over anhydrous sodium sulfate, and filtered. 

The solvent was evaporated under reduced pressure, and the resulting residue 

was purified by silica gel column chromatography (eluent: hexane-ethyl acetate; 

gradient: 50:50-20:80) to give the compound 4 (315 mg) as a yellow solid. 

MS (APCI) 364 [M + H]" 

(3) The compound 4 (309 mg) was dissolved in ethanol (3 mL)-THF (2 mL), an 

aqueous solution of 1 mol/L of sodium hydroxide (1.7 mL) was added to the 

solution, and the reaction mixture was stirred for 1 hour at room temperature. 

The reaction mixture was concentrated under reduced pressure, the residue was 

dissolved in water, and then an aqueous solution of 1 mol/L hydrochloric acid 

was added to the solution under ice-cooling, and a pH of the solution was 

adjusted to 3-4. The precipitate was taken by filtration, washed with water, and 

dried to give the compound 5 (266 mg) as a yellow solid. 

MS (APCI) 336 [M + H]+ 

[0296] 

Experimental Example T (Inhibitory effect on hCYPl 1B2) 
< Experimental Method > 
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The pcDNA3.1-human CYP11B2 plasmid was transfected into a Chinese 

hamster lung fibroblast V79 cell line to produce a cell line stably expressing 

human CYP11B2 gene, 
The cells were cultured and grown in the Dulbecco's modified 

Eagle's/Ham's medium supplemented with 10% fetal bovine serum and 1% G418 

disulfate solution under the environment of 37 °C, 95 % air, and 5 % CO2, and 

the grown cells were harvested. 

Then, the cells were fractionated to obtain mitochondria by reference to a 

method described in Chabre et al. JCE 8s M 85 (11) 4060-68, 2000. In 

particular, the cells suspended in a 5 mmol/L Tris-HCl buffer (pH 7.4) containing 

250 mmol/L sucrose were homogenized in a Teflon (Registered Trademark) Potter 

Elvehjem homogenizer, and then the suspension was centrifuged (800xg, 15 

min.). The supernatant was separated and again centrifuged (10000xg, 15min.) 

to obtain a pellet (mitochondrial fraction). 

The mitochondrial fraction diluted with a buffer containing 10 mmol/L 

KH2PO4, 10 mmol/L Tris, 20 mmol/L KC1, 25 mmol/L sucrose, 5 mmol/L MgCl2, 

and 0.05 % bovine serum albumin was dispensed to a 96-well plate. 0,5 iimnl/L 

Deoxycorticosterone and 150 p.mol/L NADPH were added to each well, and 

incubated for 1.5-2 hours at room temperature to produce aldosterone. An 

amount of the produced aldosterone in the incubated solution was determined by 
using HTRF (Homogeneous Time Resolved Fluorescence) method. 

IC 50 (nmol/L) was calculated by analyzing the aldosterone production 

inhibition rate (%) of each concentration of compounds by non-linear regression 

to a logistic curve. 

[0297] 

<Experimental Results> 

[Table 44] 

Example No, hCYPl 1B2 IC50 (nmol/L) 
12 6.9 
16 16 
18 7.9 
19 17 
22 17 
26 8.5 
27 13 
28 8.4 
29 18 
38 14 
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40 4.9 
44 17 
47 11 
48 9.0 
50 6.3 
54 7.2 
55 8.7 
59 19 
62 10 
64 19 
71 6.1 
75 7.6 
76 4.5 
79 4.5 
80 4.5 
81 2.7 
82 12 
83 7.6 
84 25 
85 9.9 
86 0.5 
115 6.3 
124 16 
135 12 
141 11 
147 18 
151 16 

153 18 
154 1.1 
157a 14 
159a 7.7 
160 13 
161 6.1 
164a 16 
166a 5.6 
167a 11 
170 23 

HE 78 5.0 
180 6.1 
183 0.7 
188 6.0 
192 38 
196 67 
199 12 
211 2.4 
215 29 
218 9.8 
219 3.1 



214 

220. 20 
221 2.4 
222 26 
233 20 
236 23 
24-4 11 
251 •7.5 
252 15 
256 26 
257 13 

INDUSTRIAL APPLICABILITY 
[0298] 

A compound [I] of the present invention or a pharmacologically acceptable 
salt thereof has an inhibitory activity against aldosterone synthetase, and 
therefore, it is useful as a medicament for preventing or treating various diseases 
and/or disease states evoked by an increased level of aldosterone and/or 
overproduction of aldosterone, such as hypertension, primary aldosteronism, or 
for improving prognosis of these diseases. 
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CLAIMS 

1. A compound of the following formula [I]: 

[Chemical formula 1] 

wherein 

RA is 

(a) a group of the following formula (A-1): 

[Chemical formula 2] 

(A-1) 

wherein ring A1 represents (1) a cycloalkyl group which may be substituted, (2) 

an aryl group which may be partially hydrogenated and may be substituted, or 

(3) a heteroaryl group which may be partially hydrogenated and may be 

substituted, or 

(b) a group of the following formula (A~2): 

[Chemical formula 3] 

wherein ring A2 represents a cycloalkyl group which may be substituted or an 

aryl group which may be substituted, AlkA1 represents a straight or branched 

chain alkylene group, or a straight or branched chain alkenylene group, and Q1 

represents a single bond, an oxygen atom or ~N(Ral)~, wherein Ral represents a 

hydrogen atom or an alkyl group; 

RB is 

(a) a monocyclic cycloalkyl group, 

(b) an isoindolinyl group, 

(c) a group of the following formula (B-l): 
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[Chemical formula 4] 

\/C5 (B-1) 
wherein ring Ar1 represents an aryl group which may be substituted, 

(d) a group of the following formula (B-2): 

[Chemical formula 5] 

N—RB1 (B-2) 

wherein RB1 represents an alkoxycarbonyl group or a heteroaryl group, k 

represents an integer of 1-2, 
(e) a group of the formula: ~N(RB2](RB3) 

wherein RB2 represents an alkylsulfonyl group which may be substituted and RB3 

represents an alkyl group which may be substituted; or 

RB2 represents a hydrogen atom or an alkyl group, and RB3 represents an 

alkyl group substituted with an alkylsulfonyl group, 

(f) an aliphatic heterocyclic group of the following formula (B-3): 

[Chemical formula 6] 

—IN J x 

s ' j^B5 

wherein ring B represents an aliphatic heterocyclic group which may further 

contain 1 heteroatom selected from the group consisting of a sulfur atom, an 

oxygen atom, and a nitrogen atom, in addition to the nitrogen atom shown in the 

formula (B-3); RB4 represents a cyano group, an alkyl group substituted with an 

alkylsulfonyl group, an alkyl group substituted with an alkanoylamino group, a 

heteroaryl-O- group, or an alkoxy group substituted with a carbamoyl group 

which may be substituted with 1-2 alkyl groups; and RB5 represents a hydrogen 

atom, 
(g) a group of the following formula (B-4): 
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[Chemical formula 7] 

pB6 
NNOS O 

va 

wherein Xa represents CR3a or N, 

(i) when Xa represents CR3a, 

Xb represents CHR3b, Xc represents O or NR4c, 

Xb represents O, Xc represents NR4c, or 

Xb represents NR4b, Xc represents O, NR4c, or CHR3c, 

(ii) when X" represents N, 
Xb represents CHR3b or C(=Q), X<= represents NR4s or 

Xb represents NR4b, Xc represents CHR3c; 

R3a represents a hydrogen atom, a hydroxyl group, an alkyl group, or an 

amino group, 

each of R3b and R3c represents a group selected independently from the 

group consisting of a hydrogen atom, a hydroxyl group, and an alkyl group, 

each of R4b and R4c represents a group selected independently from the 

group consisting of a hydrogen atom, an alkyl group, and a cycloalkyl group; 

RB6 represents a hydrogen atom or an alkyl group; 

RB7 represents 

(i) an alkyl group which may be substituted, 

(ii) a cycloalkyl group which may be substituted, 

(iii) an aliphatic heterocyclic group which may be substituted, 

(iv) a heteroaryl group which may be partially hydrogenated and may be 

substituted, or 

(v) a hydrogen atom, or, 

when Xc represents NR4c, RB7 and R4c are bound to each other at their 

terminus to form an aliphatic heterocyclic group, which may be substituted with 

an alkyl group which may be substituted, together with a nitrogen atom to which 

they are bound, 

(h) a spixocyclic group of the following formula (B-5): 

A (B-4) 
xb xc 
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fChemical formula 81 

(B-5) 

wherein RB8 represents a hydrogen atom or an alkyl group, or 

(i) a group of the following formula (B-6): 

[Chemical formula 9] 

W) (B-6) 
m 

wherein m represents 1 or 2, 

or a pharmaceutically acceptable salt thereof 

provided that the following formulae (a), (b) and (c): 

[Chemical formula 10] 
,N. 

H3CO' 

F3C 

O CH3 

N CH3 H 
(a) 

O 
11 (c> 

CH3 

O 
(b) 

CH3 

are excluded. 

2. The compound according to claim 1, 

wherein 
a substituent of (1) a cycloalkyl group which may be substituted, (2) an axyl 

group which may be partially hydrogenated and may be substituted, and (3) a 

heteroaryl group which may be partially hydrogenated and may be substituted, 

represented by ring A1 in the above formula (A-1) is 1-3 groups selected 

independently from the group consisting of a halogen atom, a cyano group, an 

alkyl group, a haloalkyl group, an alkoxyalkyl group, an alkoxy group, and an 

alkylenedioxy group which may be substituted with 1-2 halogen atoms, 
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an aryl moiety in the aryl group which may be partially hydrogenated and 

may be substituted is 6- to 10-membered monocyclic or bicyclic aryl, 

a heteroaryl moiety in the heteroaryl group which may be partially 

hydrogenated and may be substituted is 5- to 10-membered monocyclic or 

bicyclic heteroaryl which contains 1-2 heteroatorns selected independently from 

the group consisting of a sulfur atom, an oxygen atom, and a nitrogen atom; 

ring A2 in the above formula (A-2) is a 6- to 10-membered monocyclic or 

bicyclic aryl group which may be substituted with (a) a cycloalkyl group, or (b) a 

halogen atom, 
Q1 is a single bond, an oxygen atom, or -NH-; 

RB is 

(a) a monocyclic cycloalkyl group, 

(b) an isoindolinyl group, 

(c) a group represented by the above formula (B-l): 

wherein ring Ar1 is a 6- to 10-membered monocyclic or bicyclic aryl group, 

(d) a group represented by the above formula (B-2): 

wherein a heteroaryl group represented by RB1 is a 5- to 10-membered 

monocyclic or bicyclic heteroaryl group which contains 1 -2 heteroatorns selected 

independently from the group consisting of a sulfur atom, an oxygen atom, and a 

nitrogen atom, 

(e) a group represented by the above formula: -N(RB2)(RB3) 

wherein RB2 represents an alkylsulfonyl group which may be substituted 

with a 6- to 10-membered monocyclic or bicyclic aiyl group, and RB3 represents 

an alkyl group which may be substituted with a 6- to 10-membered monocyclic 

or bicyclic aryl group or heteroaryl group (wherein heteroaryl is 5- to 10- . 

membered monocyclic or bicyclic heteroaryl which contains 1-2 heteroatorns 

selected independently from the group consisting of a sulfur atom, an oxygen 

atom, and a nitrogen atom), or 

RB2 represents a hydrogen atom or an alkyl group, and RB3 represents an 

alkyl group substituted with an alkylsulfonyl group, 

(f) a group represented by the above formula (B-3): 

wherein ring B is a 4- to 9-membered aliphatic heterocyclic group which 

may further contain one heteroatom selected from the group consisting of a 

sulfur atom, an oxygen atom, and a nitrogen atom in addition to the nitrogen 

atom shown in the above formula (B-3); 



a heteroaryl moiety of the heteroaryl-O- group represented by RD4 is 5- to 

10-membered monocyclic or bicyclic heteroaryl which contains at least one 

nitrogen atom, and may further contain 1 heteroatom selected from the group 

consisting of a sulfur atom, an oxygen atom, and a nitrogen atom, 

(g) a group represented by the above formula (B-4): 

wherein a substituent of (i) the alkyl group which may be substituted, 

represented by RB7, is 1-4 groups selected independently from the group 

consisting of a halogen atom; a hydroxyl group; an oxo group; an amino group 

which may be substituted with 1-2 groups selected independently from the group 

consisting of an alkyl group, an alkanoyl group, an alkoxycarbonyl group and an 

alkylsulfonyl group; a heteroaryl group which may be substituted with an alkyl 

group and may be partially hydrogenated; a cycloalkyl group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

a hydroxyl group and an alkylsulfonyl group; an aryl group; a heteroaryl group 

which may be partially hydrogenated; an alkanoyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of a 

halogen atom and a hydroxyl group; a cycloalkylcarbonyl group which may be 

substituted with a hydroxyl group; an aliphatic heterocyclic carbonyl group 

which may be substituted with an alkyl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkyl group which may be substituted with an alkylsulfonyl group, an 

alkanoyl group, and an alkoxycarbonyl group; a carbamoyl group which may be 

substituted with 1-2 alkyl groups; an alkylsulfonyl group; an alkoxy group which 

may be substituted with a carbamoyl group which may be substituted with 1-2, 

alkyl groups; and an aliphatic heterocyclic group which may be substituted with 

1-3 groups selected independently from the group consisting of a hydroxyl group, 

an oxo group, an alkyl group, an alkanoyl group, and an alkylsulfonyl group, 

a substituent of (ii) the cycloalkyl group which may be substituted, (iii) the 

aliphatic heterocyclic group which may be substituted, and (iv) the heteroaryl 

group which may be partially hydrogenated and may be substituted represented 

by RB7 is 1-4 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an alkoxy group, an alkylsulfonyl group, an amino group 

which may be substituted with 1-2 groups selected independently from the group 



consisting of an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl 

group which may be substituted with 1-2 alkyl groups, a cycloalkyl group which 

may be substituted with a hydroxyl group, an aliphatic heterocyclic carbonyl 

group, and a heteroaryl group which may be substituted with an alkyl group and 

may be partially hydrogenated; a cycloalkyl group which may be substituted with 

1-2 groups selected independently from the group consisting of a hydroxyl group 

and an alkylsulfonyl group; an aryl group; a heteroaryl group which may be 

partially hydrogenated; an alkanoyl group which may be substituted with 1-3 

groups selected independently from the group consisting of a halogen atom and a 

hydroxyl group; a cycloalkyl carbonyl group which may be substituted with a 

hydroxyl group; an aliphatic heterocyclic carbonyl group which may be 

substituted with an alkyl group; an amino group which may be substituted with 

1-2 groups selected independently from the group consisting of an alkyl group 

which may be substituted with an alkylsulfonyl group, an alkanoyl group, and an 

alkoxycarbonyl group; a carbamoyl group which may be substituted with 1-2 

alkyl groups; an alkylsulfonyl group; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; and an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group, an oxo group, an 

alkyl group, an alkanoyl group, and an alkylsulfonyl group, or 

when RB7 is (ii) a cycloalkyl group which may be substituted, or (iii) an 

aliphatic heterocyclic group which may be substituted, two substituents on the 

same ring-constituting carbon atom may be bound to each other at the terminus 

thereof to form an alkylene group which may be substituted (wherein a 

substituent of the alkylene group is an oxo group or an alkyl group, and the 

alkylene group may contain 1-3 heteroatorns selected independently from a 

sulfur atom, an oxygen atom, and a nitrogen atom), 

in RB7, aryl is 6- to 10-membered monocyclic or bicyclic aryl, heteroaryl is 

5- to 10-membered monocyclic or bicyclic heteroaryl which contains 1-4 

heteroatorns selected independently from the group consisting of a sulfur atom, 

an oxygen atom, and a nitrogen atom, an aliphatic heterocyclic ring is a 4- to 9-

membered aliphatic heterocyclic ring which contains 1-2 heteroatorns selected 

independently from the group consisting of an oxygen atom and a nitrogen atom, 

or 

when Xc is NR4C, and RB7and R4c are bound to each other at their terminus 
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to form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted, together with a nitrogen atom to which they are 

bound, a substituent of the alkyl group which may be substituted is a hydroxyl 

group, and the aliphatic heterocyclic group is a 4- to 9-membered aliphatic 

heterocyclic ring which may further contain 1 heteroatom selected independently 

from the. group consisting of a sulfur atom, an oxygen atom and a nitrogen atom 

other than the nitrogen atom to which RB7 and R4c are bound, 

(h) a group of the above formula (B-5): 

wherein RBS is a hydrogen atom, or 

(i) a group of the above formula (B-6); 

wherein m is 2, 

or a pharmaceutically acceptable salt thereof. 

3, The compound according to claim 1 or 2, 

wherein 

in a group represented by the above formula [A-1], ring A1 is 

(1) a cycloalkyl group which may be substituted with an alkyl group, 

(2) an aryl group which may be partially hydrogenated and may be 

substituted, or 

(3) a heteroaryl group which may be partially hydrogenated and may be 

substituted, 

wherein 
a substituent of the aryl group which may be partially hydrogenated and 

may be substituted is 1-3. groups selected independently from the group 

consisting of a halogen atom, an alkyl group, a haloalkyl group, an alkoxyalkyl 

group, an alkoxy group, and an alkylenedioxy group which may be substituted 

with 1-2 halogen atoms, 

a substituent of the heteroaryl group which may be partially hydrogenated 

and may be substituted is 1 -2 groups selected independently from the group 

consisting of a halogen atom, a cyano group, and an alkyl group, 

an aryl moiety of the aryl group which may be partially hydrogenated and 

may be substituted is phenyl or naphthyl, 

a heteroaryl moiety of the heteroaryl group which may be partially 

hydrogenated and may be substituted is thienyl, pyridyl, indazolyl, benzofuranyl, 

indolyl, benzothiazolyl, isoquinolinyl, or benzopyranyl; 
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in the above formula [A-2], ring A2 is (a) a cycloalkyl group, or (b)a phenyl 

group which may be substituted with a halogen atom, 

AlkA1 is a straight or branched chain alkylene group, or a straight or 

branched chain alkenylene group, 

Q1 is a single bond, an oxygen atom, or -NH-; 

in a group represented by the above formula [8-1], Ar1 represents a phenyl 

group; 

in a group represented by the above formula [B-2], a heteroaryl moiety of 

the heteroaryl group represented by RB1 is pyrazinyl; 

in a group represented by the above formula: -N(RB2)(RB3), RB2 represents an 

alkylsulfonyl group which may be substituted with a phenyl group, and RB3 

represents an alkyl group which may be substituted with a phenyl group or a 

pyridyl group; 

in a group represented by the above formula [B-3], ring B is pyrrolidinyl, 

piperidinyl, piperazinyl, morpholinyl, or 2,5-diazabicvcio[2.2.1 jheptyl, 

RB4 is a group selected from the group consisting of a cyano group; an alkyl 

group substituted with an alkylsulfonyl group; an alkyl group substituted with 

an alkanoylamino group; a heteroaryl-O- group (wherein heteroaryl is pyridyl); 

and an alkoxy group which may be substituted with a carbamoyl group which 

may be substituted with 1-2 alkyl groups; 

in a group of the above formula [B-4], RB7 is (i) an alkyl group which may be 

substituted, (ii) a cycloalkyl group which may be substituted, (iii) an aliphatic 

heterocyclic group which may be substituted, (iv) a heteroaryl group which may 

be partially hydrogenated and may be substituted, or (v) a hydrogen atom, or 

when Xc is NR4c, RB7and R4c may be bound to each other at their terminus to 

form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted with a hydroxyl group, together with a nitrogen 

atom to which they are bound, 

wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an alkylsulfonyl 

group; a phenyl group; a heteroaryl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 



an alkyl group, an alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl 

group; an alkoxy group; and an aliphatic heterocyclic group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an oxo group, an alkyl group, an alkanoyl group, and an 

alkylsulfonyl group, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an alkoxy group, an alkylsulfonyl group, an amino group 

which may be substituted with 1-2 groups selected independently from the group 

consisting of an alkoxycarbonyl group and an alkylsulfonyl group, , a carbamoyl 

group which may be substituted with 1-2 alkyl groups, a cycloalkyl group which 

may be substituted with a hydroxyl group, an aliphatic heterocyclic carbonyl 

group, and a heteroaryl group which may be substituted with an alkyl group and 

may be partially hydrogenated; an alkanoyl group which may be substituted with 

1-3 groups selected independently from the group consisting of a halogen atom 
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and a hydroxyl group; a cycloalkyicarbonyi group which may be substituted with 

a hydroxyl group; an aliphatic heterocyclic carbonyl group which may be 

substituted with an alkyl group; an alkoxy group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an aliphatic heterocyclic group which may 

be substituted with an oxo group; and a heteroaryl group, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of an aliphatic heterocyclic group; and an alkyl group which 

may be substituted with 1-2 groups selected independently from the group 

consisting of a carbamoyl group which may be substituted with 1-2 alkyl groups, 

alkylsulfonyl group, and a heteroaryl group, 

in the above items (i) - (iv), the aliphatic heterocyclic ring is selected from 

azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrothiophenyl, tetrahydrofuranyl, 

piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, homomorpholinyl, 

tetrahydrothiopyranyl, tetrahydropyranyl, l-azabicyclo[2.2.2]octyl(quinuclidinyl), 

8-azabicyclo[3.2. Ijoctyl, 3-oxabicyclo[3.3. ljnonyl, or 3-oxo-9-

azabicyclo [3.3.1 ]nonyl, 

the aliphatic heterocyclic ring in the aliphatic heterocyclic carbonyl is 

selected from azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrothiophenyl, 

tetrahydrofuranyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 

homomorpholinyl, tetrahydrothiopyranyl, tetrahydropyranyl, 1-

azabicyclo[2.2.2]octyl(quinuclidinyl), 8-azabicyclo[3.2.Ijoctyl, 3-

oxabicyclo[3.3.ljnonyl, or 3-oxo-9-azabicyclo[3.3.ljnonyl, 

the heteroaryl is selected from pyrrolyl, furanyl, thienyl, Imidazolyl, 

pyrazolyl, oxazolyl, thiazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, 

pyridazinyl, thiazinyl, triazinyl, indolyl, isoindolyl, indazolyl, benzimidazolyl, 

benzothiazolyl, benzofuranyl, quinolyl, isoquinolyl, imidazopyridyl, or 

benzopyranyl, 

the heteroaryl group which may be partially hydrogenated is selected from a 

pyrrolyl group, a furanyl group, a thienyl group, an imidazolyl group, an 

imidazolinyl group, a pyrazolyl group, an oxazolyl group, a thiazolyl group, a 

triazolyl group, a tetrazolyl group, a pyridyl group, a pyrazinyl group, a 

pyrimidinyl group, a pyridazinyl group, a thiazinyl group, a triazinyl group, an 

indolyl group, an isoindolyl group, an isoindolinyl group, an indazolyl group, a 

benzimidazolyl group, a benzothiazolyl group, a benzofuranyl group, a 
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dihydrobenzofuranyl group, a quinolyl group, an isoquinolyl group, an 

imidazopyridyl group, a tetrahydroimidazopyridyl group, a benzopyranyl group, 

or a dihydrobenzopyranyl group, or 

when Xc is NR4c, and RB7and R4c are bound to each other at their terminus 

to form an aliphatic heterocyclic group which may be substituted with an alkyl 

group which may be substituted with a hydroxyl group, together with a nitrogen 

atom to which they are bound, an aliphatic heterocyclic group is a group selected 

from azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, 

thiomorpholinyl, or homomorpholinyl, 

or a pharmaceutically acceptable salt thereof. 

4. The compound according to any of claims 1-3, wherein RB is a group 

represented by the above formula (B-4), 

or a pharmaceutically acceptable salt thereof 

5. The compound according to claim 4, 

wherein 

RMs 
(1) a cycloalkyl group which may be substituted with an alkyl group, 

(2) a cycloalkenyl group which may be substituted with an alkyl group, 

(3) a phenyl group which may be substituted with 1 -3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxyalkyl group, an. alkoxy grotip, and an alkylenedioxy 

group which may be substituted with 1-2 halogen atoms, 

(4) a naphthyl group which may be partially hydrogenated and may be 

substituted with an alkyl group, 

(5) a heteroaryl group which may be substituted with 1-2 groups selected 

independently from the group consisting of a cyano group, and an alkyl group, 

the heteroaryl moiety is pyridyl, indazolyl, thienyl, isoquinolyl, benzopyranyl, 

benzofuranyl, indolyl, or benzothiazolyl, 

RB is a group represented by the above formula (B-4), 

RB7 is (i) an alkyl group which may be substituted, (ii) a cycloalkyl group 

which may be substituted, (iii) an aliphatic heterocyclic group which may be 

substituted, or (iv) a heteroaryl group which may be partially hydrogenated and 

may be substituted, or, 
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when Xc is NR4c, RB7 and R4c are bound to each other at their terminus to 

form an aliphatic heterocyclic group which may be substituted with an alkyl 

group (wherein the alkyl group may be substituted with a hydroxyl group), 

, together with a nitrogen atom to which they are bound, 

wherein 

(i) a substituent of the alkyl group which may be substituted is 1-4 groups 

selected independently from the group consisting of a halogen atom; a hydroxyl 

group; a cycloalkyl group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an alkylsulfonyl 

group; a phenyl group; a pyridyl group; an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkyl group, an alkanoyl group, and an alkoxycarbonyl group; an alkylsulfonyl 

group; an alkoxy group; and an aliphatic heterocyclic group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

a hydroxyl group, an oxo group, an alkyl group, an alkanoyl group, and an 

alkylsulfonyl group, 

wherein the aliphatic heterocyclic group is selected from 

tetrahydrothiophenyl, piperidinyl, thiomorpholinyl, piperazinyl, or morpholinyl, 

(ii) a substituent of the cycloalkyl group which may be substituted is 1-2 

groups selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group; 

an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2 alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 
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selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of (ii) the cycloalkyl group which may be substituted is 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 

(iii) a substituent of the aliphatic heterocyclic group which may be 

substituted is 1-3 groups selected independently from the group consisting of a 

halogen atom; a hydroxyl group; an oxo group; an alkyl group which may be 

substituted with 1-3 groups selected independently from the group consisting of 

an alkoxy group, an alkylsulfonyl group, an amino group which may be 

substituted with 1-2 groups selected independently from the group consisting of 

an alkoxycarbonyl group and an alkylsulfonyl group, a carbamoyl group which 

may be substituted with 1-2 alkyl groups, a cycloalkyl group which may be 

substituted with a hydroxyl group, a morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may be partially 

hydrogenated is imidazolyl, imidazolinyl, oxazolyl, triazolyl, or pyridyl); an 

alkanoyl group which may be substituted with 1-3 groups selected independently 

from the group consisting of an a halogen atom and a hydroxyl group; a 

cycloalkylcarbonyl group which may be substituted with a hydroxyl group: an 

oxetanylcarbonyl group which may be substituted with an alkyl group; an alkoxy 

group; a carbamoyl group which may be substituted with 1-2 alkyl groups; an 

aliphatic heterocyclic group which may be substituted with an oxo group 

(wherein the aliphatic heterocyclic group is piperidinyl or tetrahydropyranyl); and 
a pyrimidinyl group, 

wherein an aliphatic heterocyclic moiety of (iii) the aliphatic heterocyclic 

group which may be substituted is azetidinyl, pyrrolidinyl, piperidinyl, 

tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, 1 -azabicyclo[2.2.2]octyl, 8-azabicyclo[3.2.1]octyl, 

homomorpholinyl, 3-oxabicyclo[3.3. ljnonyl, or 3-oxo-9-azabicyclo[3.3. ljnonyl, 

(iv) a substituent of the heteroaryl group which may be partially 

hydrogenated and may be substituted is 1-2 groups selected independently from 

the group consisting of a tetrahydropyranyl group; and an alkyl group which may 

be substituted with 1-2 groups selected independently from the group consisting 

of a carbamoyl group which may be substituted with 1-2 alkyl groups, an 
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alkylsulfonyl group, and pyridazinyl group, 

wherein heteroaryl of (iv) the heteroaryl group which may be partially 

hydrogenated and may be substituted is pyrazolyl, pyridyl, or imidazopyridinyl, 

an aliphatic heterocyclic moiety of the aliphatic heterocyclic group which 

may be substituted with an alkyl group which may be substituted with a 

hydroxyl group is piperazinyl or pyrrolidinyl (wherein the aliphatic heterocyclic 

group is formed from RB7and R4c being bound to each other at their terminus, 

together with a nitrogen atom to which they are bound, when Xc is NR4=), 

or a pharmaceutgicafly acceptable salt thereof. 

6. The compound according to claim 5, 

wherein 

RA is 

(1) a 3- to 7-membered monocyclic cycloalkyl group which may be 

substituted with an alkyl group, 
(2) a 3- to 7-membered monocyclic cycloalkenyl group which may be 

substituted with an alkyl group, 

(3) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxy alkyl group, an alkoxy group, and a me thy 1 en ed i oxy 

group which may be substituted with 1-2 halogen atoms, 

(4) a naphthyl group which may be substituted with an alkyl group, 

(5) a tetrahydronaphthyl group, 

(6) a heteroaryl group which may be substituted with a cyano group or an 

alkyl group (wherein the heteroaryl group is pyridyl group, a thienyl group, a 

indazolyl group, a indolyl group, a benzothiazolyl group, or a isoquinolyl group), 

or 

(7) a dihydrobenzopyranyl group, 
RB? is 

(i) an alkyl group which may be substituted, wherein a substituent of the 

alkyl group is an aliphatic heterocyclic group which may be substituted with 1-2 

groups selected independently from the group consisting of an oxo group, an 

alkylsulfonyl group, a hydroxyl group, an alkyl group, and an alkanoyl group 

(wherein the aliphatic heterocyclic ring is morpholinyl, thiomorpholinyl, or 

piperidinyl), 
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(ii) a cycloalkyl group which may be substituted (wherein the cycloalkyl 

group is a cyclopentyl group, a cyclohexyl group, a bicyclo[2.2.2]octyl group, or 

an adamantyl group), wherein a substituent of the cycloalkyl group is 1-2 groups 

selected independently from the group consisting of a hydroxyl group; an 

aliphatic heterocyclic group which may be substituted with 1-2 groups selected 

independently from the group consisting of a hydroxyl group and an oxo group 

(wherein the aliphatic heterocyclic group is selected from a thiomorpholinyl 

group, a piperidinyl group, a piperazinyl group, or a morpholinyl group); an 

amino group which may be substituted with 1 -2 groups selected independently 

from the group consisting of an alkyl group and an alkanoyl group; an alkyl 

group which may be substituted with a hydroxyl group; an alkoxy group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 

alkyl groups; and an alkylsulfonyl group, 

(iii) an aliphatic heterocyclic group which may be substituted (wherein the 

aliphatic heterocyclic group is selected from an azetidinyl group, a 

tetrahydrofuranyl group, a pyrrolidinyl group, a tetrahydropyranyl group, a 

piperidinyl group, a tetrahydrothiopyranyl group, or 3-oxabicyclo[3,3.ljnonyl), 

wherein a substituent of the aliphatic heterocyclic group is 1 -3 groups selected 

independently from the group consisting of a halogen atom; a hydroxyl group; an 

oxo group; an alkyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a hydroxyl group, a cycloalkyl group 

which may be substituted with a hydroxyl group, an alkoxy group, an 

alkylsulfonyl group, an alkylsulfonylamino group, a carbamoyl group which may 

be substituted with 1-2 alkyl groups, morpholinylcarbonyl group, and a 

heteroaryl group which may be substituted with an alkyl group and may be 

partially hydrogenated (wherein the heteroaryl which may be partially 

hydrogenated is pyridyl, imidazolyl, imidazolinyl, oxazolyl, or triazolyl); an 

alkanoyl group which may be substituted with a hydroxyl group; a pyrimidinyl 

group; and a cycloalkylcarbonyl group which may be substituted with a hydroxyl 
group, or 

(iv) a pyrazolyl group which may be substituted with an alkyl group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 
alkyl groups, 

or a pharmaceutgically acceptable salt thereof. 
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7. The compound according to claim 5, 

wherein 
RA is 

(1) a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, and a 

haloalkyl group, 
(2) a pyridyl group which may be substituted with a cyano group, or 

(3) a dihydrobenzopyranyl group, 

RB is a group of the above formula (B-4): 

wherein Xs* represents N, 

Xb represents CH?., and Xc represents NH, or 

Xb represents NH, and Xc represents CHs, 

RB6 represents a hydrogen atom, 

RB7 is 

(i) an alkyl group which may be substituted, wherein a substituent of the 

alkyl group is an aliphatic heterocyclic group which may be substituted with 1-2 

groups selected independently from the group consisting of an oxo group, a 

hydroxyl group, an alkyl group and an alkanoyl group (wherein the aliphatic 

heterocyclic ring is morpholinyl, thiomorpholinyl, or piperidinyl), 

(ii) a cyclohexyl group which may be substituted, wherein a substituent of 

the cyclohexyl group is 1-2 groups selected independently from the group 

consisting of a piperidinyl group which may be substituted with a hydroxyl 

group; an amino group which may be substituted with 1-2 groups selected . 

independently from the group consisting of an alkyl group and an alkanoyl 

group; and an alkoxy group which may be substituted with a carbamoyl group 

which may be substituted with 1-2 alkyl groups, 

(iii) an aliphatic heterocyclic group which may be substituted (wherein the 

aliphatic heterocyclic group is selected from an azetidinyl group, a 

tetrahydrofuranyl group, a pyrrolidinyl group, a tetrahydropyranyl group, a 

piperidinyl group, a tetrahydrothiopyranyl group, or 3-oxabicyclo[3.3. l]nonyl), 

wherein a substituent of the aliphatic heterocyclic group is 1-3 groups selected 

independently from the group consisting of a hydroxyl group; an alkyl group 

which may be substituted with 1-3 groups selected independently from the group 

consisting of an amino group which may be substituted with an alkylsulfonyl 

group, a carbamoyl group which may be substituted with 1-2 alkyl groups, an 
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imidazolinyl group which may be substituted with an alkyl group; an alkanoyl 

group which may be substituted with a hydroxyl group; and a cvcloalkylcarbonyl 

group which may be substituted with a hydroxyl group, or 

(iv) a pyrazolyl group which may be substituted with an alkyl group which 

may be substituted with a carbamoyl group which may be substituted with 1-2 

alkyl groups, 
or a pharmaceutgically acceptable salt thereof. 

8. The compound according to claim 5, 

wherein 

RA is a phenyl group which may be substituted with an alkyl group or a 

haloalkyl group, 

RB is a group of the above formula (B-4): 

wherein 

is CR3a, 
X>> is CHR3b, 

R3a is a hydrogen atom, 

R3b is a hydrogen atom or a hydroxyl group, 

X« is NR4c, 

R4c is a hydrogen atom or an alkyl group, 

RB6 is a hydrogen atom, and 

RB7 is a cycloalkyl group which may be substituted with an alkyl group or 

an amino group which may be substituted with 1-2 alkyl groups, 

or a pharmaceutgically acceptable salt thereof. 

9. The compound according to claim 5, 

wherein 

RA is a phenyl group which may be substituted with a halogen atom, 

RB is a group of the above formula (B-4): 

wherein 
Xa is OR3*, 

X" is NR4b, 

X« is NR4c, 

R3a is a hydrogen atom, 

R4b is a hydrogen atom or an alkyl group, 
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R4c is a hydrogen atom or an alkyl group, 

RB6 is a hydrogen atom, and 

RQ7 is an alkyl group, 

or a pharmaceutgically acceptable salt thereof. 

10. The compound according to claim 5, 

wherein 
RB is a group of the above formula (B-4): 

wherein 
X»is N, 

Xbis CHR3b, and X= is NR4s or 
Xbis NR4b, and X= is CHR3=, 

R3b and R3c is a hydrogen atom, 

R4b and R4<; is a hydrogen atom, and 

RBe is a hydrogen atom, 

or a pharmaceutically acceptable salt thereof. 

11. The compound according to any of claim 4 or 5, 

wherein 

Xa is N, Xb is CHR3b or C( = 0), Xc is NR4c, 

R3b is a hydrogen atom or an alkyl group, and 

R4c is a hydrogen atom, an alkyl group, or a cycloalkyl group, 

or a pharmaceutically acceptable salt thereof. 

12. The compound according to any of claim 4 or 5, 

wherein 
X" is N, Xb is CH2, Xc is NH, and 

RB6 is a hydrogen atom, 

or a pharmaceutically acceptable salt thereof. 

13. The compound according to any of claim 4, 5, 11 or 12, 

wherein 

RA is a phenyl group which may be substituted with 1-3 groups selected 

independently from the group consisting of a halogen atom, an alkyl group, a 

haloalkyl group, an alkoxy alkyl group, an alkoxy group, and an alkylenedioxy 
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group which may be substituted with 1-2 halogen atoms, 

or a pharmaceutically acceptable salt thereof. 

14. The compound according to any of claim 4, 5, 11, 12 or 13, 

wherein 

RB7 is a cycloalkyl group which may be substituted, 

wherein a substituent of the cycloalkyl group which may be substituted is 

1-2 groups selected independently from the group consisting of a hydroxyl group; 

an aliphatic heterocyclic group which may be substituted with 1-3 groups 

selected independently from the group consisting of a hydroxyl group and an oxo 

group; an amino group which may be substituted with 1-2 groups selected 

independently from the group consisting of an alkyl group which may be 

substituted with an alkylsulfonyl group, and an alkanoyl group; an alkyl group 

which may be substituted with a hydroxyl group; a carbamoyl group which may 

be substituted with 1-2 alkyl groups; an alkoxy group which may be substituted 

with a carbamoyl group which may be substituted with 1-2- alkyl groups; a 

cycloalkyl group which may be substituted with a hydroxyl group; and an 

alkylsulfonyl group, or 

two substituents on the same carbon atom in the above cycloalkyl group 

which may be substituted are bound to each other at the terminus thereof to 

form an alkylene group which may be substituted with 1-3 groups selected 

independently from the group consisting of an alkyl group and an oxo group 

(wherein the alkylene group may contain, in the alkylene chain, 1-2 heteroatorns 

selected independently from a nitrogen atom, an oxygen atom, and a sulfur atom), 

wherein the aliphatic heterocyclic group is pyrrolidinyl, piperidinyl, 

piperazinyl, morpholinyl, or thiomorpholinyl, and 

a cycloalkyl moiety of the above cycloalkyl group which may be substituted 

is cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl, or adamantyl, 

or a pharmaceutically acceptable salt thereof. 

15. The compound selected from the group consisting of: 

3-[4-[(cis-3-hydroxytetrahydrofuran-4-yl)carbaraoylmethyl]piperazin-l-yl]-5-(4-

trifluoromethylphenyl)-1,2,4-triazine, 
5-(4-fluorophenyl)-3~[4-[[trans-4-(N-methylcarbamoylmethyloxy) 

cyclohexyl]carbamoylmethyl]piperazin-1-yl]-1,2,4-triazine, 



235 

3-[4-[[(l-acetyl-4-hydroxypiperidin-4-yl)methyl]carbamoylmethyl]piperazin-l-yl]-

5 - (4-chloropheny 1) -1,2,4-triazine, 

3-[4-[[(7-exo-9-erxdo)-9-hydroxy-3-oxabicyclo[3.3. l]nonan-7-

yl]carbamoylmethyl]piper azin-1 -yl]-5-(4-trifluoromethylphenyl) -1,2,4-triazine, 

5-(4-fiuorophenyl)-3-[4-[[l~[2-(methylsulfonylamino)ethyl]piperidin-4-

yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

5-(2-cyano-5-pyridyl)-3-[4-[[l-{(l -hydroxy cyclopropyl)carbonyl]piperidin-4-

yljcarbamoyimethyl]piperazin- 1-yl]-1,2,4-triazine, 

5 - (4-fluorophenyl} -3 - [4 - [ [trans-4- (4-hy dr oxypiperidino) 

cyclohexyl]carbamoy]methyl]piperazin-1 -yl]-1,2,4-triazine, 

5-(4-fluorophenyl)-3-[4-[[l-( (R)-2-hyd.roxybutanoyl)piperidin-4-

yl]carbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine, 

5-(4-fluorophenyl)~3-[4-[(3S)-l-[(l-hydroxycyclopropyl)carbonyl]pyrroIidin-3-

yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

3-[4-[[cis-3-(dimethylamino) cyclohexyl]carbamoylmethyl]piperazin-1 -yl]-5-(4-

fluorophenylj-1,2,4-triazine, 

3-[4-[[l-[(4,5-dihydro-lH-ixnidazol-2-yl)methyl]piperidin-4-

yl]carbamoylmethyl]piperazin- l-yl]-5-{4-fluorophenyl)-1,2,4-triazine, 

3-[4-[[trans-4-(acctoamino) cyclohexyl]carbamoylmethyl]piperazin-l -yl]-5-(p-

tolyl)- 1,2,4-triazine, 

3-[4-[[l-(N,N-dim ethylcarbamoy line thyl) -1H -pyrazol-4-

yl]carbamoylmethyl]piperazin-1 -yl] - 5- (4 -fluorophenyl} -1,2,4-triazine, 

5~(4-fluorophenyl)-3-[4-[l-[(l-hydroxycyclopropyl)carbonyl]azetidin-3-

yl]carbamoylmethyl]piperazin- 1-yl]-1,2,4-triazine, 

3-[4-[[trans~4-(N-methylcarbamoylmethyloxy) 

cyclohexyl]carbamoylmethyl]piperazin-1 -yl] - 5- (4-trifluoromethylphenyl) -1,2,4-

triazine, 

3-[4-[[cis-3-(acetoamino) cyclohexyl]carbamoylmethyl]piperazin-l-yl]-5-(4-

fluorophenyl)-1,2,4-triazine, 

5-(4-chlorophenyl)-3-[(3S,4S)-4~[(cis-3-hydroxytetrahydropyran-4-

yl)carbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine, 

3 - [4- [ [ 1 - (N, N~ dimethylcar bamoylrnethyl) -1H- pyrazol-4-

yl]carbamoylrnethyl]piperazin-1 -yl]-5-(p-tolyl}-1,2,4-triazine, 

5-(4-chlorophenyl)-3-[4-[[ 1 -(N, N-dimethylcarbamoylmethyl) - .lH-pyrazol-4-

yl]carbamoylmethyl]piperazin-1 -yl]-1,2,4-triazine, 
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5-{4-chlorophenyl)-3-[4-[(trans-3-hydroxytetrahvdropyran-4-

yl)carbamoylmethyl]piperazin- 1-yl]- 1,2,4-triazine, 

3 - [4-[ [ 1 - (N-methylcarbamoylmethyl) -1 H-pyrazol-4-yl] carbamoylmethyljpiperazin-

l-yl]-5-(p~tolyl)-1,2,4-triazine, 

5 5-(4-fluorophenyl)-3-(4-[[l-(N-methylcarbamoylmethyl)- lH-pyrazol-4-

yl]carbamoylmethyl] piperazin- 1-yl]-1,2,4-triazine, 

5~ (4-chlorophenyl}~3-[4-[[ 1 - (N-methylcarbamoylmethyl) -1 H-pyrazol-4-

yl]carbamoylmethyl]piperazin- l-yl]~ 1,2,4-triazine, 

5-(4-chlorophenyl)-3-[4-[(3-methylbutanoyl)axrimo]piperazin-1-yl]-1,2,4-triazine, 

10 5-(4-fluorophenyl)-3-[4-[[( (2R)-4-methylmorpholyn-2~ 

yl) methyl] carbamoylmethyl]piperazin-1 -yl] -1,2,4-triazine, 

3-[4-[[l-(N-methylcarbamoylmethyl) piperidin-4-yl]carbamoylmethylJpiperazin-1 -

yl]-5-(p-tolyl) -1,2,4-triazine, 
3-{4-[[2-( 1,1-dioxothiomorholino) ethyijcarbamoylmethyljpiperazin- 1-yl]-5-(4-

15 fluorophenyl)-1,2,4-triazine, 

3-[4-[{trans-4-(dimethylamino) cyelohexyl]carbamoylmethyl]piperazin-l-yl]-5-(4-

fluorophenyl) -1,2,4-triazine, 

5-(4-fluorophenyl)-3-[4-[(piperazin-1 -yl)carbamoylmethyl]piperazin-1 -yl] -1,2,4-

triazine, 

20 5-(dihydrobenzopyran-5-yl)-3-[4-(isopropylcarbamoylmethyl) piperazin-1-yl] -

1,2,4-triazine, 

3-[4-(4-fluorophenyl) piperazin-1 -yl]-5-(o-tolyl)-1,2,4-triazine, and 

5-(2-cyano-5-pyridyl)-3-[4-(isopropylcarbamoylmethyl) piperazin- 1-yl]-1,2,4-

triazine, 

25 or a pharmaceutically acceptable salt thereof. 

16. A pharmaceutical composition comprising the compound according to any 

of claims 1-15 or a pharmacologically acceptable salt thereof as an active 

ingredient. 

30 
1.7. The pharmaceutical composition according to claim 16, which is used for 

preventing or treating various diseases and/or disease states evoked by an 

increased level of aldosterone and/or overproduction of aldosterone, or for 

improving prognosis of these diseases, 

35 
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18. The pharmaceutical composition according to claim 16, which is a 

therapeutic or prophylactic agent for primary aldosteronism, secondary 

aldosteronism, hypertension, heart failure, cardiomyopathy, cardiac hypertrophy, 

myocardial infarction, myocardial necrosis lesion, failure after myocardial 

ischemia, coronary artery disease, fibrosis or remodeling of myocardium or blood 

vessels, vascular restenosis, blood vessel wall thickening, arterial sclerosis, acute 

renal disorder, chronic kidney disease, renal fibrosis, nephropathy, hypokalemia, 

metabolic syndrome, obesity, sleep apnea syndrome, retinopathy, hepatic disease, 

idiopathic and/or cyclic edema, or sympathetic hyperactivity. 

19. The pharmaceutical composition according to claim 16, which is a 

therapeutic or prophylactic agent for primary aldosteronism, secondary 

aldosteronism, hypertension, heart failure, arterial sclerosis, nephropathy, or 

retinopathy. 

20. The pharmaceutical composition according to any of claim 18 or 19, 

wherein primary aldosteronism is unilateral or bilateral adrenal adenomas, 

unilateral or bilateral adrenal hyperplasia, aldosterone-producing adrenal 

carcinoma, unilateral adrenal multiple nodules aldosteronism, glucocorticoid 

reactive aldosteronism, familial aldosteronism, or ectopic aldosterone-producing 

tumors. 

21. The pharmaceutical composition according to any of claim 18 or 19, 

wherein secondary aldosteronism is hypertension caused by an estrogen 

preparation, renal vascular hypertension, pregnancy hypertension, malignant 

hypertension, pheochromocytoma, congestive heart failure, 

pseudohypoaldosteronism, chronic liver disease associated with ascites, 

inappropriate use of a medicament such as a laxative and a diuretic, or 

hyperaldosteronemia associated with nephrotic syndrome, Bartter's syndrome or 

Gitelman syndrome. 

22. The pharmaceutical composition according to any of claim 18 or 19, 

wherein heart failure is congestive heart failure, left ventricular failure, right 

ventricular failure, systolic dysfunction, or diastolic dysfunction. 
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23. The pharmaceutical composition according to any of claim 18 or 19, 

wherein nephropathy is diabetic nephropathy. 

24. The pharmaceutical composition according to claim 21, wherein chronic 

liver disease associated with ascites is hepatic cirrhosis. 

25. The pharmaceutical composition according to any of claim 18 or 19, 

wherein retinopathy is diabetic retinopathy. 

26. The pharmaceutical composition according to any of claim 18 or 19, 

wherein hypertension is essential hypertension, secondary hypertension, 

treatment-resistant hypertension, or mineralocorticoid-related hypertension. 

27. The pharmaceutical composition according to claim 26, wherein secondary 

hypertension is renal vascular hypertension, renal parenchymal hypertension, 

primary aldosteronism, pheochromocytoma, sleep apnea syndrome, Cushing's 

syndrome, drug induced hypertension, aortostenosis, or hyperparathyroidism. 

28. A method for treating various diseases and/or disease states evoked by an 

increased level of aldosterone and/or overproduction of aldosterone comprising 

administering a therapeutically effective amount of the compound according to 

any of claims 1-15 or a pharmacologically acceptable salt thereof to a patient. 

29. The method according to claim 28, wherein the diseases and/or disease 

states is primary aldosteronism, secondary aldosteronism, hypertension, heart 

failure, cardiomyopathy, cardiac hypertrophy, myocardial infarction, myocardial 

necrosis lesion, failure after myocardial ischemia, coronary artery disease, 

fibrosis or remodeling of myocardium or blood vessels, vascular restenosis, blood 

vessel wall thickening, arterial sclerosis, acute renal disorder, chronic kidney 

disease, renal fibrosis, nephropathy, hypokalemia, metabolic syndrome, obesity, 

sleep apnea syndrome, retinopathy, hepatic disease, idiopathic and/or cyclic 

edema, or sympathetic hyperactivity. 


