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(57) ABSTRACT 

The present invention is related to compounds represented 
by the following formula, or salts or hydrates thereof 

(1) 
O X 

1 / 
R \ N N 

| I N T1 
Z2 / 

Z1 N 

Wherein, 
T1 represents a 4- to 12-membered heterocyclic group 

containing one or tWo nitrogen atoms in the ring, 
Which is a monocyclic or bicyclic structure that may 
have one or more substituents; 

X represents a C1_6 alkyl group Which may have one or 
more substituents, or such; 

Z1 and Z2 each independently represent a nitrogen atom 
or a group represented by the formula —CR2—; 

R1 and R2 independently represent a hydrogen atom, a 
C1_6 alkyl group Which may have one or more 
substituents, or a C1_6 alkoxy group Which may have 
one or more substituents, or such. 

These are novel compounds that exhibit an excellent DPPIV 
inhibiting activity. 
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CONDENSED IMIDAZOLE DERIVATIVES 

TECHNICAL FIELD 

[0001] The present invention relates to novel condensed 
imidaZole derivatives useful as dipeptidyl peptidase-IV 
(DPPIV) inhibitors and uses thereof. 

BACKGROUND ART 

[0002] Dipeptidyl peptidase IV (DPPIV) is a serine pro 
tease Which speci?cally hydrolyzes dipeptide —X-Pro 
(X=arbitrary amino acid) from the free N terminus of a 
polypeptide chain. 

[0003] Glucose-dependent, insulin secretion-stimulating 
hormones, knoWn as incretins (GLP-1: Glucagon-Like Pep 
tide-1 and GIP: Glucose-dependent Insulinotropic Polypep 
tide) secreted in the digestive tract following meals are 
rapidly hydrolyZed and inactivated by DPPIV. When the 
hydrolysis by DPPIV is suppressed, the action of incretin 
(GLP-1 and GIP) is enhanced, Which in turn increases the 
glucose-stimulated secretion of insulin from the [3 cells of 
the pancreas. This has been shoWn to improve hyperglyce 
mia in the oral glucose tolerance test (see Diabetologia 1999 
November, 42(11), 1324-31). In addition, GLP-1 is knoWn 
to be involved in the suppression of appetite and food intake. 
GLP-1 has also been reported to have the effect of protecting 
the [3 cells of the pancreas by enhancing cell differentiation 
and proliferation. Thus, a DPPIV inhibitor can be a useful 
therapeutic or preventive agent for diseases With Which 
GLP-l and/or GIP are associated, such as obesity and 
diabetes mellitus. 

[0004] Furthermore, there are many reports suggesting a 
relationship betWeen dipeptidyl peptidase IV and various 
diseases as described beloW. Thus, a DPPIV inhibitor can be 
a therapeutic agent for diseases such as: 

[0005] (1) preventive and therapeutic agents for AIDS (see 
Science 1993, 262, 2045-2050), 

[0006] (2) preventive and therapeutic agents for 
osteoporosis (see Clinical chemistry 1988, 34, 2499-2501), 

[0007] (3) preventive and therapeutic agents for intestinal 
disorders (see Endocrinology 2000, 141, 4013-4020), 

[0008] (4) preventive and therapeutic agents for diabetes 
mellitus, obesity, and hyperlipidemia (see Diabetes 1998, 
47, 1663-1670; and Life Sci 2000, 66(2), 91-103), 

[0009] (5) preventive and therapeutic agents for angiogen 
esis (see Agents and Actions 1991, 32, 125-127), 

[0010] (6) preventive and therapeutic agents for infertility 
(see International Publication WO 00/56296), 

[0011] (7) preventive and therapeutic agents for in?am 
matory diseases, autoimmune diseases, and chronic rheu 
matoid arthritis (see The Journal of Immunology 2001, 166, 
2041-2048), and 

[0012] (8) preventive and therapeutic agents for cancer 
(see Br J Cancer 1999 March, 79(7-8), 1042-8; and JAndrol 
2000 March-April, 21(2), 220-6). 

[0013] Some DPPIV inhibitors are disclosed in the Pub 
lication of US. Pat. No. 2002/0161001; International Pub 
lication WO 03/004496; and Publication of US. Pat. No. 

Jun. 17, 2004 

2002/0198205. HoWever, there is no knoWn DPPIV inhibitor 
having a hypoxanthine or imidaZopyridaZinone structure 
backbone. 

[0014] Acompound having DPPIV-inhibiting activity that 
can be used as a pharmaceutical agent is being anxiously 
sought as described above. HoWever, a compound With 
excellent DPPIV-inhibiting activity, Which is also highly 
useful as a clinically effective pharmaceutical is yet to be 
discovered. Speci?cally, an objective of the present inven 
tion is to provide compounds having DPPIV-inhibiting 
activity, Which can be used as preventive, therapeutic, or 
alleviating agents for diabetes mellitus or such diseases. 

DISCLOSURE OF THE INVENTION 

[0015] The present inventors conducted extensive studies 
in vieW of the above background. As a result, they succeeded 
in synthesiZing novel condensed imidaZole derivatives, 
including hypoxanthine and imidaZopyridaZinone deriva 
tives. To complete the present invention they also found that 
these compounds had excellent DPPIV-inhibiting activity. 
Speci?cally, the present invention comprises: 

[0016] [1] a compound represented by the folloWing for 
mula, or a salt or hydrate thereof, 

(1) 
O 

/x R1 

\III I N 1 />—N T zgzl N 

[0017] Wherein, 
[0018] T1 represents a monocyclic or bicyclic 4- to 
12-membered heterocyclic group containing one or tWo 
nitrogen atoms in the ring, that may have one or more 

substituents; 
[0019] X represents a C1_6 alkyl group Which may have 
one or more substituents, a C2_6 alkenyl group Which may 
have one or more substituents, a C2_6 alkynyl group Which 
may have one or more substituents, a C6_1O aryl group Which 
may have one or more substituents, a 5 to 10-membered 
heteroaryl group Which may have one or more substituents, 
a C6_1O aryl C1_6 alkyl group Which may have one or more 
substituents, or a 5 to 10-membered heteroaryl C1_6 alkyl 
group Which may have one or more substituents; 

[0020] Z1 and Z2 each independently represent a nitrogen 
atom or a group represented by the formula —CR2=; 

[0021] R1 and R2 each independently represent a group 
according to the formula -AO-A1-A2 

[0022] (Wherein 
[0023] A0 represents a single bond or a C1_6 alkylene 

group, Which may have 1 to 3 substituents selected 
from group B consisting of the substituents 
described beloW; 

[0024] A1 represents a single bond, an oxygen atom, 
a sulfur atom, a sul?nyl group, a sulfonyl group, a 
carbonyl group, a group represented by the formula 
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—O—CO—, a group represented by the formula 
—CO—O—, a group represented by the formula 
—NRA—, a group represented by the formula 
—CO—NRA—, a group represented by the formula 
—NRA—CO—, a group represented by the formula 
—SO2—NRA—, or a group represented by the for 
mula —NRA—SO2—; 

[0025] A2 and RA each independently represent a 
hydrogen atom, a halogen atom, a cyano group, a 

C176 alkyl group, a C3_8 cycloalkyl group, a C2_6 
alkenyl group, a C2_6 alkynyl group, C6_1O aryl group, 
a 5 to 10-membered heteroaryl group, a 4 to 8-mem 

bered heterocyclic group, a 5 to 10-membered het 

eroaryl CL6 alkyl group, a C6_1O aryl CL6 alkyl 
group, or a C2_7 alkylcarbonyl group; 

[0026] hoWever, A2 and RA each independently may 
have 1 to 3 substituents selected from the substituent 

group B described beloW: 

[0027] When Z2 is a group represented by the formula 
—CR2=, R1, and R2 may in combination form a 5 to 
7-membered ring; 

[0028] eXcept in cases Where: [1] R1 is a hydrogen atom; 
Z1 is a nitrogen atom; and Z2 is —CH=; and [2] Z1 is a 

nitrogen atom; and Z2 is —C(OH)=; 

[0029] <Substituent group B> 

[0030] Substituent group B represents the group con 

sisting of: a hydroXyl group, a mercapto group, a 

cyano group, a nitro group, a halogen atom, a trif 

luoromethyl group, a C1_6 alkyl group Which may 
have one or more substituents, a C3_8 cycloalkyl 

group, a C2_6 alkenyl group, a C2_6 alkynyl group, a 
C6_1O aryl group, a 5 to 10-membered heteroaryl 
group, a 4 to 8-membered heterocyclic group, a CL6 

alkoXy group, a C1_6 alkylthio group, a group repre 

sented by the formula —SO2—NRB1—RB2, a group 
represented by the formula —NRB1—CO—RB2, a 
group represented by the formula —NRB1—RB2 
(Where RB1 and RB2 each independently represent a 
hydrogen atom or a CL6 alkyl group), a group 
represented by the formula —CO—RB3 (Where RB3 
represents a 4 to 8-membered heterocyclic group), a 
group represented by the formula —CO—RB“—RB5 
and a group represented by the formula —CH2— 
CO—RB“—RB5 (Where RB4 represents a single 
bond, an oxygen atom, or a group represented by the 
formula —NRB6—; RB5 and RB6 each independently 
represent a hydrogen atom, a C1_6 alkyl group, a C3_8 
cycloalkyl group, a C2_6 alkenyl group, a C2_6 alky 
nyl group, a C6_1O aryl group, a 5 to 10-membered 
heteroaryl group, a 4 to 8-membered heterocyclic 

C alkyl group, a C6_1O aryl C1_6 alkyl group, or a 5 
16 

to 10-membered heteroaryl C1_6 alkyl group)), and 
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[0031] [2] the compound according to [1], or a salt or 
hydrate thereof, Wherein T1 is, 

[0032] a group represented by the folloWing formula: 

for, 
V 

[0033] (Wherein, n and m each independently represent 0 
or 1) Which may have one or more substituents; 

[0034] an aZetidin-1-yl group Which may have one or 
more substituents; 

[0035] a pyrrolidin-1-yl group Which may have one or 
more substituents; 

[0036] a piperidin-1-yl group Which may have one or more 
substituents; or 

[0037] an aZepan-1-yl group Which may have one or more 

substituents; 
[0038] [3] the compound according to [1], or a salt or 
hydrate thereof, Wherein T1 is, 

[0039] a group represented by the folloWing formula: 

[0040] (Where n and m each independently represent 0 or 
1); 
[0041] an aZetidin-1-yl group Which may have an amino 
group; 

[0042] a pyrrolidin-1-yl group Which may have an amino 
group; 

[0043] a piperidin-1-yl group Which may have an amino 
group; or 

[0044] an aZepan-1-yl group Which may have an amino 
group; 

[0045] [4] the compound according to [1], or a salt or 
hydrate thereof, Wherein T1 is a piperaZin-1-yl group or a 
3-aminopiperidin-1-yl group; 

[0046] [5] the compound according to [1], or a salt or 
hydrate thereof, Wherein T1 is a piperaZin-1-yl group; 

[0047] [6] the compound according to any one of [1] to 
[5], or a salt or hydrate thereof, Wherein X is a group 
represented by the formula —X1—X2 (Where X1 represents 
a single bond or a methylene group Which may have one or 
more substituents; X2 represents a C2_6 alkenyl group Which 
may have one or more substituents, a C2_6 alkynyl group 
may have one or more substituents, or a phenyl group Which 
may have one or more substituents); 

[0048] [7] the compound according to any one of [1] to 
[5], or a salt or hydrate thereof, Wherein X is a group 
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represented by the formula —X11—X12 (Where X11 repre 
sents a single bond or a methylene group; X12 represents a 
C2_6 alkenyl group, a C2_6 alkynyl group, or a phenyl group 
Which may have one or more substituents); 

[0049] [8] the compound according to [6] or [7], or a salt 
or hydrate thereof, Wherein the phenyl group that may have 
one or more substituents is a phenyl group Which may have 
at the 2-position a substituent selected from the group 
consisting of a hydroXyl group, a ?uorine atom, a chlorine 
atom, a methyl group, an ethyl group, a ?uoromethyl group, 
a vinyl group, a methoXy group, an ethoXy group, an acetyl 
group, a cyano group, a formyl group, and a C2_7 alkoXy 
carbonyl group; 

[0050] [9] the compound according to any one of [1] to 
[5], or a salt or hydrate thereof, Wherein X is a 3-methyl 
2-buten-1-yl group, a 2-butyn-1-yl group, a benZyl group, or 
a 2-chlorophenyl group; 

[0051] [10] the compound according to any one of [1] to 
[5], or a salt or hydrate thereof, Wherein X is a 2-butyn-1-yl 
group; 

[0052] [11] the compound according to any one of [1] to 
[10], or a salt or hydrate thereof, Wherein either the Z1 or Z2 
is a nitrogen atom; 

[0053] [12] the compound according to any one of [1] to 
[10], or a salt or hydrate thereof, Wherein, 

[0054] Z1 is a nitrogen atom; and 

[0055] Z2 is a group represented by the formula —CR2= 

[0056] (Where R2 is as de?ned above in [1]); 

[0057] [13] the compound according to any one of [1] to 
[10], or a salt or a hydrate thereof, Wherein, 

[0058] Z2 is a nitrogen atom; and 

[0059] Z1 is a group represented by the formula —CR2= 

[0060] (Where R2 is as de?ned above in [1]); 

[0061] [14] the compound according to any one of [1] to 
[13], or a salt or hydrate thereof, 

[0062] Wherein R1 represents a hydrogen atom, or a group 
represented by the formula -A1O-A11-A12 

[0063] (Where 
[0064] A10 represents a C1_6 alkylene group Which 
may have 1 to 3 substituents selected from the 
substituent group C described beloW; 

[0065] A11 represents a single bond, an oXygen atom, 
a sulfur atom or a carbonyl group; 

[0066] A12 represents a hydrogen atom, a C6_1O aryl 
group Which may have 1 to 3 substituents selected 
from the substituent group C described beloW, a 5 to 
10-membered heteroaryl group Which may have 1 to 
3 substituents selected from the substituent group C 
described beloW, a 5 to 10-membered heteroaryl C1_6 
alkyl group Which may have 1 to 3 substituents 
selected from the substituent group C described 
beloW, or a C6_1O aryl C1_6 alkyl group Which may 
have 1 to 3 substituents selected from the substituent 
group C described beloW: 

[0067] <Substituent group C> 

[0068] Substituent group C represents the group 
consisting of: a hydroXyl group, a nitro group, a 
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cyano group, a halogen atom, a C1_6 alkyl group, 
a C1_6 alkoXy group, a C1_6 alkylthio group, a 
tri?uoromethyl group, a group represented by the 
focrzmula —NRc1—Rc2 (Where each of Rc1 and 
R independently represent a hydrogen atom or 
C176 alkyl group), a group represented by the for 
mula —CO—RC3—RC4 and a group represented 
by3the formula —CH2—CO—Rc3—Rc4 (Where 
R represents a single bond, an oXygen atom, or a 
group represented by the formula —NRc5—; Rc4 
and Rc5 each independently represent a hydrogen 
atom or a C1_6 alkyl group)); 

[0069] [15] the compound according to any one of [1] to 
[13], or a salt or hydrate thereof, 

[0070] Wherein R1 is a hydrogen atom, a C1_6 alkyl group 
Which may have 1 to 3 substituents selected from the 
substituent group C described beloW, a 5 to 10-membered 
heteroaryl C1_6 alkyl group Which may have 1 to 3 substitu 
ents selected from the substituent group C described beloW, 
or a C6_1O aryl C1_6 alkyl group Which may have 1 to 3 
substituents selected from the substituent group C described 
beloW: 

[0071] <Substituent group C> 

[0072] Substituent group C represents the group con 
sisting of: a hydroXyl group, a nitro group, a cyano 
group, a halogen atom, a C1_6 alkyl group, a C1_6 
alkoXy group, a C1_6 alkylthio group, a tri?uorom 
ethyl (group, a group represented by the formula 
—NR —Rc2 (Where each of Rc1 and Rc2 indepen 
dently represents a hydrogen atom or a C1_6 alkyl 
grcoup), a group represented by the formula —CO— 
R —Rc4 and a group represented by the formula 
—CHZ—CO—RC3—Rc4 (Where Rc3 represents a 
single bond, an oXygen atom, or a group represented 
by the formula —NRc5—; Rc4 and Rc5 each inde 
pendently represent a hydrogen atom or a C1_6 alkyl 
group); 

[0073] [16] the compound according to [14] or [15], or a 
salt or hydrate thereof, Wherein the substituent group C is a 
group consisting of a cyano group, a C1_6 alkoXy group, a 
C277 alkoXycarbonyl group, and a halogen atom; 

[0074] [17] the compound according to any one of [1] to 
[13], or a salt or hydrate thereof, Wherein R1 is a methyl 
group, a cyanobenZyl group, a ?uorocyanobenZyl group, a 
phenethyl group, a 2-methoXyethyl group, or a 4-methoXy 
carbonylpyridin-2-yl group; 

[0075] [18] the compound according to any one of [1] to 
[13], or a salt or hydrate thereof, Wherein R1 is a methyl 
group or a 2-cyanobenZyl group; 

[0076] [19] the compound according to any one of [1] to 
[18], or a salt or hydrate thereof, 

[0077] Wherein R2 is a hydrogen atom, a cyano group, or 
a group represented by the formula -A21-A22 

[0078] (Where 
[0079] A21 represents a single bond, an oXygen atom, 

a sulfur atom, a sul?nyl group, a sulfonyl group, a 
carbonyl group, a group represented by the formula 
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—O—CO—, a group represented by the formula 
—CO—O—, a group represented by the formula 
—NRA2—, a group represented by the formula 
—CO—NRA2—, or a group represented by the 
formula —NRA2—CO—; 

[0080] A22 and RA2 each independently represent a 
hydrogen atom, a cyano group, a C1_6 alkyl group, a 
C3_8 cycloalkyl group, a C2_6 alkenyl group, a C2_6 
alkynyl group, a C6_1O aryl group, a 5- to 10-mem 
bered heteroaryl group, a 4- to 8-membered hetero 
cyclic group, a 5- to 10-membered heteroaryl CL6 
alkyl group, or a C6_1O aryl CL6 alkyl group; 

[0081] hoWever, A22 and RA2 each may indepen 
dently have 1 to 3 substituents selected from the 
substituent group D described beloW: 

[0082] <Substituent group D> 

[0083] Substituent group D represents the group 
consisting of: a hydroXyl group, a cyano group, a 
nitro group, a halogen atom, a C1_6 alkyl group, a 
C1_6 alkoXy group, a CL6 alkylthio group, a trif 
luoromethyl group, a group represented by the 
formula —NRD1—RD2 (Where RD1 and RD2 each 
independently represent a hydrogen atom or a CL6 
alkyl group), a group represented by the formula 
—CO—RD3 (Where RD3 represents a 4 to 8-mem 
bered heterocyclic group), and a group repre 
sented by the formula —CO—RD“—RD5 (Where 
R represents a single bond, an oxygen atom, or a 
group represented by the formula —NRD6—; RD5 
and RD6 each independently represent a hydrogen 
atom, a C3_8 cycloalkyl group, or a CL6 alkyl 
group»; 

[0084] [20] the compound according to any one of [1] to 
[18], or a salt or hydrate thereof, 

[0085] Wherein R2 represents a hydrogen atom, a cyano 
group, a carboXy group, a C2_7 alkoXycarbonyl group, a CL6 
alkyl group, a group represented by the formula 
—CONR RD8 (Where RD7 and RD8 each independently 
represent a hydrogen atom or a CL6 alkyl group), or a group 
represented by the formula -A23-A24 

[0086] (Where 
[0087] A23 represents an oXygen atom, a sulfur atom 

or a group represented by the formula —NRA3—; 

[0088] A24 and RA3 each independently represent a 
hydrogen atom, a C1_6 alkyl group Which may have 
a substituent selected from the substituent group D1 
described beloW, a C3_8 cycloalkyl group Which may 
have a substituent selected from the substituent 
group D1 described beloW, a C2_6 alkenyl group 
Which may have a substituent selected from the 
substituent group D1 described beloW, a C2_6 alkynyl 
group Which may have a substituent selected from 
the substituent group D1 described beloW, a phenyl 
group Which may have a substituent selected from 
the substituent group D1 described beloW, or a 5 to 
10-membered heteroaryl group Which may have a 
substituent selected from the substituent group D1 
described beloW: 

[0089] <Substituent group D1> 

[0090] Substituent group D1 represents the group 
consisting of: a carboXy group, a C2_7 alkoXycar 
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bonyl group, a C1_6 alkyl group, a group repre 
sented by the formula —CONR 7RD (Where RD7 
and RD8 each independently represent a hydrogen 
atom or C1_6 alkyl group), a pyrrolidin-l-ylcarbo 
nyl group, a CL6 alkyl group, and a C1_6 alkoXy 
group); 

[0091] [21] the compound according to any one of [1] to 
[18], or a salt or hydrate thereof, 

[0092] Wherein R2 represents a hydrogen atom, a cyano 
group, a C1_ alkoXy group, or a group represented by the 
formula —A2 —A26 

[0093] (Where 
[0094] A25 represents an oXygen atom, a sulfur atom, 

or a group represented by the formula —NRA4—; 

[0095] A26 and RA4 each independently represent a 
hydrogen atom, a CL6 alkyl group having a substitu 
ent selected from the substituent group D1 described 
beloW, a C3_8 cycloalkyl group having a substituent 
selected from the substituent group D1 described 
beloW, or a phenyl group having a substituent 
selected from the substituent group D1 described 
beloW: 

[0096] <Substituent group D1> 

[0097] Substituent group D1 represents the group 
consisting of: a carboXy group, a C2_7 alkoXycar 
bonyl group, a CL6 alkyl group, a group repre 
sented by the formula —CONRD7RD8 (Where RD7 
and RD8 each independently represent a hydrogen 
atom or a CL6 alkyl group), pyrrolidin-l-ylcarbo 
nyl group, a CL6 alkyl group, and a C1_6 alkoXy 
group); 

[0098] [22] the compound according to any one of [1] to 
[18], or a salt or hydrate thereof, 

[0099] Wherein R2 is a hydrogen atom, a cyano group, a 
methoXy group, a carbamoylphenyloXy group, or a group 
represented by the folloWing formula: 

0 A29 

A28 M O \O A27 Azs/ A27 Or 

O 

O Azs/ \VXANE'H 
O 

[0100] (Where A27 represents an oXygen atom, a sulfur 
atom, or —NH—; A28 and A29 each independently represent 
a hydrogen atom or a C1_6 alkyl group); 

[0101] [23] the compound according to any one of [1] to 
[18], or a salt or hydrate thereof, Wherein R2 is a hydrogen 
atom, a cyano group, or a 2-carbamoylphenyloXy group; 

[0102] [24] the compound according to [1], or a salt or 
hydrate thereof, Wherein the compound of formula (I) indi 
cated above is any one selected from the group consisting of: 
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[0103] 7-(2-butynyl)-2-cyano- 1-methyl-8 -(piperaZin- 1 
yl)- 1 ,7-dihydropurin-6-one, 

[0104] 3-(2-butynyl)-5-methyl-2-(piperaZin- 1-yl)-3,5 - 
dihydroimidaZo[4,5 -d]pyridaZin-4-one, 

[0105] 2-(3-aminopiperidin- 1-yl)-3-(2-butynyl)-5 -me 
thyl-3,5-dihydroimidaZo[4,5 -d]pyridaZin-4-one, 

[0106] 2-[7-(2-butynyl)-1 -methyl-6-oXo-8-(piperaZin 
1 -yl)-6,7-dihydro-1H-purin-2-yloXy]benZamide, 

[0107] 7-(2-butynyl)- 1-(2-cyanobenZyl)-6-oXo -8 -(pip 
eraZin- 1 -yl)-6,7-dihydro-1H-purine -2-carbonitrile, and 

[0108] 2-[3 -(2-butynyl) -4-oXo -2-(piperaZin-1 -yl)-3,4 
dihydroimidaZo[4,5 -d]pyridaZin-5-ylmethyl]benZoni 
trile; 

[0109] [25] a pharmaceutical agent comprising a com 
pound of any one of [1] to [24]; 

[0110] [26] a dipeptidyl peptidase IV inhibitor comprising 
a compound of any one of [1] to [24]; 

[0111] [27] a pharmaceutical composition comprising a 
compound of any one of [1] to [24] and an adjuvant useful 
for formulation; 

[0112] [28] a preventive or a therapeutic agent for diabetes 
mellitus, Which comprises a compound of any one of [1] to 
[24]; 
[0113] [29] a preventive or therapeutic agent, Which com 
prises a compound of any one of [1] to [24], for diabetes 
mellitus, obesity, hyperlipidemia, AIDS, osteoporosis, a 
gastrointestinal disorder, angiogenesis, infertility, an in?am 
matory disease, an allergic disease, or cancer; 

[0114] [30] an immunomodulator, a hormone modulator, 
or an anti-rheumatic drug, Which comprises a compound of 
any one of [1] to [24]; 

[0115] [31] a therapeutic or preventive method for a 
disease in Which the inhibition of dipeptidyl peptidase IV is 
effective, Wherein the method comprises administering to a 
patient a compound of any one of [1] to [24], or a salt or 
hydrate thereof, in a pharmaceutically effective amount; 

[0116] [32] the use of a compound of any one of [1] to 
[24], or a salt or hydrate thereof, in producing a pharma 
ceutical agent; 

[0117] [33] the use of a compound of any one of [1] to 
[24], or a salt or hydrate thereof, in producing a therapeutic 
or preventive agent for a disease in Which the inhibition of 
dipeptidyl peptidase IV is effective; 

[0118] [34] a compound represented by the folloWing 
formula, or a salt or hydrate thereof 

0 
X0 
/ 

R1\N N 
| I / T0 
ZQZ N 
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[0119] Wherein, 

[0120] T0 represents, 

[0121] a group represented by T1 described above in 
[1], a pyridyl group Which may have one or more 

substituents, a pyridinium group Which may have 
one or more substituents, a group represented by the 
folloWing formula: 

W A’ 

[0122] a group, Which may have one or more 

substituents, represented by the folloWing formula: 

[0123] (Where n and m each independently repre 
sent 0 or 1), or a group, Which may have one or more 

substituents, represented by the folloWing formula: 

[0124] (Where n and m each independently repre 
sent 0 or 1); 

[0125] X0 represents a C3_8 cycloalkyl group Which may 
have one or more substituents, a C1_6 alkyl group Which may 
have one or more substituents, a C2_6 alkenyl group Which 
may have one or more substituents, a C2_6 alkynyl group 
Which may have one or more substituents, a C6_1O aryl group 
Which may have one or more substituents, a 5 to 10-mem 

bered heteroaryl group Which may have one or more sub 

stituents, a C6_1O aryl CL6 alkyl group Which may have one 
or more substituents, or a 5 to 10-membered heteroaryl CL6 

alkyl group Which may have one or more substituents; and 

[0126] R1, Z1 and Z2 are, as de?ned above in [1]; 
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[0127] [35] a compound represented by the following 
formula, or a salt or hydrate thereof, 

[0128] wherein R1, R2, T1, Z1 and Z2 are, as de?ned above 
in [1]; 

[0129] [36] a compound represented by the following 
formula, or a salt or hydrate thereof, 

0130 wherein R1, R2, T1, Z1 and Z2 are, as de?ned above [ 
in [1]; 

[0131] [37] a compound represented by the following 
formula, or a salt or hydrate thereof, 

0 

Rl\N N 
| | ya 
N\ N 

\RPS 

[0132] wherein, 

[0133] R1 is as de?ned above in [1] 

[0134] Rp5 represents a t-butoXycarbonyloXy group, a tri 
tyl group or a group represented by the formula —SO2NH2; 
and 

[0135] T10 represents a halogen atom or a hydrogen atom; 

[0136] [38] a compound represented by the following 
formula, or a salt or hydrate thereof, 

Jun. 17, 2004 

[0137] wherein, 

[0138] R1 is as de?ned above in [1]; and 

[0139] T11 represents a halogen atom or a group repre 
sented by the following formula: 

[0140] (where T13 represents a t-butoXycarbonyl group, a 
benZyloXycarbonyl group, or a formyl group)); 

[0141] [39] a compound represented by the following 
formula, or a salt or hydrate thereof, 

0 X 

/ 
R1\N N 

I I / T12 

[0142] wherein, 

[0143] R1 and X are as de?ned above in [1], respectively; 
and 

[0144] T12 represents a halogen atom; 

[0145] [40] a compound represented by the following 
formula, or a salt or hydrate thereof, 

T21 
X 
/ 

N/ N 11 

x | /> T 
T22 N N 

[0146] wherein, 

[0147] X is as de?ned above in [1], eXcept when X is a 
benZyl group; 

[0148] T21 and T22 each independently represent a halo 
gen atom; and 

[0149] T11 represents a halogen atom or a group repre 
sented by the following formula: 

[0150] (where T13 represents a t-butoXycarbonyl group, a 
benZyloXycarbonyl group, or a formyl group)); 
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[0151] [41] a compound represented by the following 
formula, or a salt or hydrate thereof 

0 
X 

R1 N/ 
\N / \ 
k I />—N N—T13 

T22 \N N \—/ 

[0152] Wherein, 
[0153] 
[0154] 
[0155] T13 represents a t-butoXycarbonyl group, a benZy 
loXycarbonyl group, or a formyl group; 

X and R1 are as de?ned above in [1], respectively; 

T22 represents a halogen atom; and 

[0156] [42] a compound represented by the following 
formula, or a salt or hydrate thereof 

(1) 

/X R1 

\III I N>— 1 N T 
2 / 
Z%Z1 N 

[0157] Wherein, 
[0158] the ring of T1 represents a monocyclic or bicyclic 
6- to 12-membered heterocyclic group containing tWo nitro 
gen atoms in the ring, Which may have one or more 
substituents; 

[0159] X represents a C1_6 alkyl group Which may 
have one or more substituents, a C2_6 alkenyl group 
Which may have one or more substituents, a C2_6 
alkynyl group Which may have one or more substitu 
ents, a C6_1O aryl group Which may have one or more 
substituents, a 5 to 10-membered heteroaryl group 
Which may have one or more substituents, a C6_1O 
aryl CL6 alkyl group Which may have one or more 
substituents, or a 5 to 10-membered heteroaryl C1_6 
alkyl group Which may have one or more substitu 

ents; 

[0160] X may form a bond With an atom constituting the 
ring of T1; 
[0161] Z1 and Z2 each independently represent a nitrogen 
atom or a group represented by the formula —CR2=; 

[0162] R1 and R2 independently represent a hydrogen 
atom, a 4- to 8-membered heterocyclic group Which may 
have one or more substituents, or a group represented by the 
formula -AO-A1-A2 

[0163] (Where 
[0164] A0 represents a single bond or a CL6 alkylene 

group that may have 1 to 3 substituents selected from 
the substituent group B described beloW; 

[0165] A1 represents a single bond, an oXygen atom, 
a sulfur atom, a sul?nyl group, a sulfonyl group, a 
carbonyl group, a group represented by the formula 
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—O—CO—, a group represented by the formula 
—CO—O—, a group represented by the formula 
—NRA—, a group represented by the formula 
—CO—NRA—, a group represented by the formula 
—NRA—CO—, a group represented by the formula 
—SO2—NRA—, or a group represented by the for 
mula —NRA—SO2—; 

[0166] A2 and RA each independently represent a 
hydrogen atom, a CL6 alkyl group, a C3_8 cycloalkyl 
group, a C2_6 alkenyl group, a C2_6 alkynyl group, a 
C6_1O aryl group, a 5 to 10-membered heteroaryl 
group, or a 4 to 8-membered heterocyclic group. 
HoWever, A2 and RA each may independently have 1 
to 3 substituents selected from the substituent group 
B described beloW: 

[0167] eXcept in cases Where: both R1 and R2 are 
hydrogen atoms, and (ii) R2 is a hydroXyl group. 

[0168] <Substituent B group> 

[0169] Substituent group B represents the group con 
sisting of: a hydroXyl group, a cyano group, a 
halogen atom, a C1_6 alkyl group, a C3_8 cycloalkyl 
group, a C2_6 alkenyl group, a C2_6 alkynyl group, a 
C6_1O aryl group, a 5 to 10-membered heteroaryl 
group, a 4 to 8-membered heterocyclic group, a CL6 
alkoky group, a C1_6 alkylthio group, and a group 
represented by the formula —CO—RB—RB2 (Where 
RB represents a single bond, an oXygen atom, or a 
group represented by the formula —NRB3—; RB2 
and RB3 each independently represent a hydrogen 
atom, a C1_6 alkyl group, a C3_8 cycloalkyl group, a 
C2_6 alkenyl group, a C2_6 alkynyl group, a C6_1O aryl 
group, a 5 to 10-membered heteroaryl group, a C6_1O 
aryl C1_6 alkyl group, a 5 to 10-membered heteroaryl 
C1_6 alkyl group, a 1-pyrrolidinyl group, 1-morpholi 
nyl group, a 1-piperaZinyl group, or a 1-piperidyl 
group»; 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0170] The present invention is illustrated in detail beloW. 

[0171] Herein, a structural formula of a compound some 
times represents a certain isomer for convenience of descrip 
tion. HoWever, compounds of the present invention may 
include all possible isomers, such as structurally possible 
geometric isomers, optical isomers generated due to the 
presence of asymmetric carbons, stereoisomers, tautomers, 
and miXtures of isomers, and are not limited to formulae 
being used for the convenience of description, and may be 
either of tWo isomers or a mixture of both isomers. Thus, 
compounds of the present invention may be either optically 
active compounds having an asymmetric carbon atom in 
their molecules or their racemates, and are not restricted to 
either of them but include both. Furthermore, compounds of 
the present invention may exhibit crystalline polymorphism, 
but likeWise are not restricted to any one of these but may 
be in any one of these crystal forms or eXist as a miXture of 
tWo or more crystal forms. Compounds of the present 
invention also include both anhydrous and hydrated forms. 
Substances produced through in vivo metabolism of com 
pounds of the invention are also Within the scope of claims. 

[0172] The terms and symbols used herein are de?ned and 
the present invention is described in detail beloW. 
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[0173] As used herein, the phrase “C1_6 alkyl group” refers 
to a linear or branched alkyl group containing 1 to 6 carbon 
atoms, Which is a monovalent group obtained by removal of 
any one of the hydrogen atoms from an aliphatic hydrocar 
bon containing 1 to 6 carbons, and speci?cally, includes, for 
eXample, a methyl group, an ethyl group, a 1-propyl group, 
a 2-propyl group, a 2-methyl-1-propyl group, a 2-methyl 
2-propyl group, a 1-butyl group, a 2-butyl group, a 1-pentyl 
group, a 2-pentyl group, a 3-pentyl group, a 2-methyl-1 
butyl group, a 3-methyl-1-butyl group, a 2-methyl-2-butyl 
group, a 3-methyl-2-butyl group, a 2,2-dimethyl-1-propyl 
group, a l-hexyl group, a 2-heXyl group, a 3-heXyl group, a 
2-methyl-1-pentyl group, a 3-methyl-1-pentyl group, a 
4-methyl-1-pentyl group, a 2-methyl-2-pentyl group, a 
3-methyl-2-pentyl group, a 4-methyl-2-pentyl group, a 
2-methyl-3-pentyl group, a 3-methyl-3-pentyl group, a 2,3 
dimethyl-1-butyl group, a 3,3-dimethyl-1-butyl group, a 
2,2-dimethyl-1-butyl group, a 2-ethyl-1-butyl group, a 3,3 
dimethyl-2-butyl group, and a 2,3-dimethyl-2-butyl group. 

[0174] As used herein, the phrase “C2_6 alkenyl group” 
refers to a linear or branched alkenyl group containing 2 to 
6 carbons, and speci?cally includes, for eXample, a vinyl 
group, an allyl group, a 1-propenyl group, a 2-propenyl 
group, a 1-butenyl group, a 2-butenyl group, a 3-butenyl 
group, a pentenyl group, and a heXenyl group. 

[0175] As used herein, the phrase “C2_6 alkynyl group” 
refers to a linear or branched alkynyl group containing 2 to 
6 carbons, and speci?cally includes, for eXample, an ethynyl 
group, a 1-propynyl group, a 2-propynyl group, a butynyl 
group, a pentynyl group, and a heXynyl group. 

[0176] As used herein, the phrase “C3_8 cycloalkyl group” 
refers to a cyclic aliphatic hydrocarbon group containing 3 
to 8 carbon atoms, and speci?cally includes, for eXample, a 
cyclopropyl group, a cyclobutyl group, a cyclopentyl group, 
a cycloheXyl group, a cycloheptyl group, and a cyclooctyl 
group. 

[0177] As used herein, the phrase “C1_6 alkylene group” 
refers to a divalent group obtained by removal of another 
arbitrary hydrogen atom from a “C1_6 alkyl group” de?ned 
above, and speci?cally includes, for eXample, a methylene 
group, a 1,2-ethylene group, a 1,1-ethylene group, a 1,3 
propylene group, a tetramethylene group, a pentamethylene 
group, and a heXamethylene group. 

[0178] As used herein, the phrase “C3_8 cycloalkylene 
group” refers to a divalent group obtained by removal of 
another arbitrary hydrogen atom from a “C3_8 cycloalkyl 
group” de?ned above. 

[0179] As used herein, the phrase “C1_6 alkoXy group” 
refers to an oXy group linked to a “C1_6 alkyl group” de?ned 
above, and speci?cally includes, for eXample, a methoXy 
group, an ethoXy group, a l-propyloxy group, a 2-propyloXy 
group, a 2-methyl-1-propyloXy group, a 2-methyl-2-propy 
loXy group, a 1-butyloXy group, a 2-butyloXy group, a 
1-pentyloXy group, a 2-pentyloXy group, a 3-pentyloXy 
group, a 2-methyl-1-butyloXy group, a 3-methyl-1-butyloXy 
group, a 2-methyl-2-butyloXy group, a 3-methyl-2-butyloXy 
group, a 2,2-dimethyl-1-propyloXy group , a 1-heXyloXy 
group, a 2-heXyloXy group, a 3-heXyloXy group, a 2-methyl 
1-pentyloXy group, a 3-methyl-1-pentyloXy group, a 4-me 
thyl-1-pentyloXy group, a 2-methyl-2-pentyloXy group, a 
3-methyl-2-pentyloXy group, a 4-methyl-2-pentyloXy group, 

Jun. 17, 2004 

a 2-methyl-3-pentyloXy group, a 3-methyl-3-pentyloXy 
group, a 2,3-dimethyl-1-butyloXy group, a 3,3-dimethyl-1 
butyloXy group, a 2,2-dimethyl-1-butyloXy group, a 2-ethyl 
1-butyloXy group, a 3,3-dimethyl-2-butyloXy group, and a 
2,3-dimethyl-2-butyloXy group. 

[0180] As used herein, the phrase “C1_6 alkylthio group” 
refers to a thio group linked to a “C1_6 alkyl group” de?ned 
above, and speci?cally includes, for eXample, a methylthio 
group, an ethylthio group, a 1-propylthio group, a 2-propy 
lthio group, a butylthio group, and a pentylthio group. 

[0181] As used herein, the phrase “C2_7 alkoXycarbonyl 
group” refers to a carbonyl group linked to a “C1_6 alkoXy 
group” de?ned above, and speci?cally includes, for 
eXample, a methoXycarbonyl group, an ethoXycarbonyl 
group, a 1-propyloXycarbonyl group, and a 2-propyloXycar 
bonyl group. 

[0182] As used herein, the phrase “C2_7 alkylcarbonyl 
group” refers to a carbonyl group linked to a “C1_6 alkyl 
group” de?ned above, and speci?cally includes, for 
eXample, a methylcarbonyl group, an ethylcarbonyl group, a 
1-propylcarbonyl group, and a 2-propylcarbonyl group. 

[0183] As used herein, the term “halogen atom” refers to 
a ?uorine atom, a chlorine atom, a bromine atom, or an 
iodine atom. 

[0184] As used herein, the phrase “C6_1O aryl group” refers 
to an aromatic cyclic hydrocarbon group containing 6 to 10 
carbon atoms, and speci?cally includes, for eXample, a 
phenyl group, a l-naphthyl group, and a 2-naphthyl group. 

[0185] As used herein, the term “heteroatom” refers to a 
sulfur atom, an oXygen atom, or a nitrogen atom. 

[0186] As used herein, the phrase “5 to 10-membered 
heteroaryl ring” refers to an aromatic 5 to 10-membered ring 
containing one or more heteroatoms, and speci?cally 
includes, for eXample, a pyridine ring, a thiophene ring, a 
furan ring, a pyrrole ring, an oXaZole ring, an isoXaZole ring, 
a thiaZole ring, a thiadiaZole ring, an isothiaZole ring, an 
imidaZole ring, a triaZole ring, a pyraZole ring, a furaZan 
ring, a thiadiaZole ring, an oXadiaZole ring, a pyridaZine 
ring, a pyrimidine ring, a pyraZine ring, a triaZine ring, 
indole ring, an isoindole ring, an indaZole ring, a chromene 
ring, a quinoline ring, an isoquinoline ring, a cinnoline ring, 
a quinaZoline ring, a quinoXaline ring, a naphthyridine ring, 
a phthalaZine ring, a purine ring, a pteridine ring, a thieno 
furan ring, an imidaZothiaZole ring, a benZofuran ring, a 
benZothiophene ring, a benZoXaZole ring, a benZothiaZole 
ring, a benZothiadiaZole ring, a benZimidaZole ring, an 
imidaZopyridine ring, a pyrrolopyridine ring, a pyrrolopy 
rimidine ring, and a pyridopyrimidine ring. Preferable “5 to 
10-membered heteroaryl rings” include a pyridine ring, a 
thiophene ring, a furan ring, a pyrrole ring, an imidaZole 
ring, a 1,2,4-triaZole ring, a thiaZole ring, a thiadiaZole ring, 
a pyraZole ring, a furaZan ring, a thiadiaZole ring, a 
pyridaZine ring, a pyrimidine ring, a pyraZine ring, an 
isoquinoline ring, a benZoXaZole ring, a benZothiaZole ring, 
and a benZimidaZole ring. The most preferable example is a 
pyridine ring. 

[0187] As used herein, the phrase “5 to 10-membered 
heteroaryl group” refers to a monovalent or divalent group 
obtained by removal of any one or tWo hydrogen atoms from 
a “5 to 10-membered heteroaryl ring” described above. 
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[0188] As used herein, the phrase “4 to 8-membered 
heterocyclic ring” refers to a non-aromatic ring in Which: 

[0189] the number of atoms constituting the ring is 4 to 
a 

[0190] (ii) the atoms constituting the ring include 1 to 2 
heteroatoms; 

[0191] (iii) the ring may contain 1 to 2 double bonds; 

[0192] (iv) the ring may contain 1 to 3 carbonyl groups; 
and 

[0193] (v) the ring is monocyclic. 

[0194] Speci?cally, the 4 to 8-membered heterocyclic ring 
includes, for example, an aZetidine ring, a pyrrolidine ring, 
a piperidine ring, an aZepan ring, an aZocane ring, a tetrahy 
drofuran ring, a tetrahydropyran ring, a morpholine ring, a 
thiomorpholine ring, a piperaZine ring, a thiaZolidine ring, a 
dioXane ring, an imidaZoline ring, a thiaZoline ring, and a 
ring represented by one of the formulae: 

T3); T3X 
I , or 

s S O 

[0195] (Where s represents an integer from 1 to 3; T3X 
represents a methylene group, an oxygen atom or a group 
represented by the formula —NT4X-, Wherein T4X represents 
a hydrogen atom or CL6 alkyl group. Preferably the “4- to 
8-membered heterocyclic rings” include a pyrrolidine ring, 
a piperidine ring, an aZepan ring, a morpholine ring, a 
thiomorpholine ring, a piperaZine ring, a dihydrofuran-2-one 
ring, and a thiaZolidine ring. 

[0196] As used herein, the phrase “4 to 8-membered 
heterocyclic group” refers to a monovalent or divalent group 
obtained by removal of any one or tWo hydrogen atoms from 
a “4 to 8-membered heterocycle” described above. Prefer 
ably, the “4 to 8-membered heterocyclic groups” include a 
piperidin-l-yl group, a pyrrolidin-l-yl group, and a mor 
pholin-4-yl group. 

[0197] As used herein, the phrase “C6_1O aryl CL6 alkyl 
group” refers to a group obtained by substitution of a “C6_1O 
aryl group” de?ned above for an arbitrary hydrogen atom in 
a “C1_6 alkyl group” de?ned above, and speci?cally 
includes, for eXample, a benZyl group, a phenethyl group, 
and a 3-phenyl-1-propyl group. 

[0198] As used herein, the phrase “5 to 10-membered 
heteroaryl C1_6 alkyl group” refers to a group obtained by 
substitution of a “5 to 10-membered heteroaryl group” 
de?ned above for an arbitrary hydrogen atom in a “C1_6 alkyl 
group” de?ned above, and speci?cally, includes for 
eXample, a 2-pyridylmethyl and a 2-thienylmethyl group. 

[0199] As used herein, the phrase “4 to 8-membered 
heterocyclic C1_6 alkyl group” refers to a group obtained by 
substitution of a “4 to 8-membered heterocyclic group” 
de?ned above for an arbitrary hydrogen atom in a “C1_6 alkyl 
group” de?ned above. 
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[0200] As used herein, the phrase “monocyclic or bicyclic 
4 to 12-membered heterocyclic group containing one or tWo 
nitrogen atoms in the ring, that may have one or more 
substituents” refers to a non-aromatic cyclic group Which 
may have one or more substituents. In the non-aromatic 
cyclic groups: 

[0201] the number of atoms constituting the ring of the 
cyclic group is 4 to 12; 

[0202] (ii) the atoms constituting the ring of the cyclic 
group include one or tWo nitrogen atoms; and 

[0203] (iii) the group is a monocyclic or bicyclic structure. 

[0204] Speci?cally, the group is represented by the for 
mula: 

[0205] (Where n and m each independently represent 0 or 
1; R31 to R44 independently represent a hydrogen atom or a 
substituent selected from substituents referred to in the 
phrase “Which may have one or more substituents” (the 
substituent group S de?ned beloW); any tWo of R31 to R44 
may in combination form a C1_6 alkylene group). 

[0206] As used herein, the phrase “Which may have one or 
more substituents” means that a group may have one or more 

substituents in any combination at replaceable positions. 
Speci?cally, such substituents include, for eXample, a sub 
stituent selected from the substituent group S de?ned beloW. 

[0207] 

[0208] 

[0209] 

[0210] 

[0211] 

[0212] 

[0213] 

[0214] 

[0215] 

[0216] 

[0217] 

[0218] 

<Substituent group S> 

This group consists of: 

(1) a halogen atom, 

(2) a hydroXyl group, 

(3) a mercapto group, 

(4) a nitro group, 

(5) a cyano group, 

(6) a formyl group, 

(7) a carboXyl group, 

(8) a tri?uoromethyl group, 

(9) a tri?uoromethoXy group, 

(10) an amino group, 
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[0219] (11) an OX0 group, 

[0220] (12) an imino group, and 

[0221] (13) a group represented by the formula -T1"-T2 

[0222] (Where 
[0223] T1X is a single bond, a C1_6 alkylene group, an 
oxygen atom, a group represented by the formula —CO—, 
a group represented by the formula —S—, a group repre 
sented by the formula —S(O)—, a group represented by the 
formula —S(O)2—, a group represented by the formula 
—O—CO—, a group represented by the formula —CO— 
O—, a group represented by the formula —NRT—, a group 
represented by the formula —CO—NRT—, a group repre 
sented by the formula —NRT—CO—, a group represented 
by the formula —SO2—NRT—, a group represented by the 
formula —NRT—SO2—, a group represented by the for 
mula —NH—CO—NRT— or a group represented by the 
formula —NH—CS—NRT—; 

[0224] T2X represents a hydrogen atom, a C1_6 alkyl group, 
a C3_8 cycloalkyl group, a C2_6 alkenyl group, a C2_6 alkynyl 
group, a phenyl group, a l-naphthyl group, a 2-naphthyl 
group, a 5 to 10-membered heteroaryl group or a 4 to 
8-membered heterocyclic group; 

[0225] RT represents a hydrogen atom, a C1_6 alkyl group, 
a C3_8 cycloalkyl group, a C2_6 alkenyl group or a C2_6 
alkynyl group; 

[0226] provided that T2X and RT each may independently 
have 1 to 3 substituents selected from the substituent group 
T de?ned beloW). 

[0227] <Substituent group T> 

[0228] This group consists of: hydroXyl, cyano, a halogen 
atom, C1_6 alkyl, C3_8 cycloalkyl, C2_6 alkenyl, C2_6 alkynyl, 
phenyl, l-naphthyl, 2-naphthyl, 5 to 10-membered het 
eroaryl, 4 to 8-membered heterocyclic ring, CL6 alkoXy, 
C176 alkylthio, C2_7 alkoXycarbonyl group, etc. 

[0229] The <substituent group S>preferably consists of: 

[0230] (1) a halogen atom, 

[0231] (2) a hydroXyl group, 

[0232] (3) a cyano group, 

[0233] (4) a carboXyl group, 

[0234] (5) a tri?uoromethyl group, 

[0235] (6) a tri?uoromethoXy group, 

[0236] (7) an amino group, 

[0237] (8) a C1_6 alkyl group, 

[0238] (9) a C3_8 cycloalkyl group, 

[0239] (10) a C2_6 alkenyl group, 

[0240] (11) a C2_6 alkynyl group, 

[0241] (12) a phenyl group, and 

[0242] (13) a C1_6 alkoXy group. 
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[0243] As used herein, the term “group represented by the 
formula: 

V 
[0244] (Where n and m each independently represent 0 or 
1), Which may have one or more substituents” refers to a 
group represented by the formula: 

R31 R40 
n 

N N_R43 

R33 R34 111 R42 

R37 R38 R41 

[0245] (Where R31 to R44 independently represent a hydro 
gen atom or a group selected from substituents referred to in 
the phrase “Which may have one or more substituents” 
de?ned above (the substituent group S de?ned above); n and 
m each independently represent 0 or 1). The case Where 
m=n=0 is preferred. More preferably, the term refers to a 
group represented by one of the formulae: 

R31 R32 R31 R32 

éN N—R33 éN N—R33 or 
R35 R34 R35 ;NH2 

32 

[0246] (Where R31, R32, R33, R34, and R35 independently 
represent a hydrogen atom or a group selected from sub 
stituent groups referred to in the phrase “Which may have 
one or more substituents” (the substituent group S de?ned 

above)); provided that, at least three of R31, R32, R33, R34, 
and R35 are hydrogen atoms Still more preferably, the term 
refers to a group represented by one of the formulae: 
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[0247] Most preferably, the term refers to a group repre 
sented by the formula: 

N NH. 

[0248] As used herein, the term “group represented by the 

[0249] (Where n and m each independently represent 0 or 

formula: 

1)” refers to a group represented by one of the formulae: 

m 
3O. 3W... . 
[0250] As used herein, the term “piperidin-l-yl group 
Which may have one or more substituents” refers to a 

“piperidin-l-yl group” Which may have one or more sub 

stituents selected from the groups referred to in the phrase 

“Which may have one or more substituents” (the substituent 

group S de?ned above) at replaceable positions. Preferably, 
the “piperidin-l-yl group Which may have one or more 

substituents” refers to a group represented by the formula: 

R31 R32 

N N— R33 

R35 R34 

[0251] (Where R31, R32, R33, R34 and R35 each indepen 
dently represent a hydrogen atom or a group selected from 

the substituents referred to in the phrase “Which may have 

one or more substituents” (the substituent group S de?ned 

above)); provided that, at least three of R31, R32, R33, R34, 
and R35 are hydrogen atoms. Preferably, the term refers to a 

group represented by one of the formulae: 
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[0252] More preferably, the term refers to a group repre 
sented by one of the formulae: 

Q. %Q... %Q NHZ. 
[0253] As used herein, the phrase “aZetidin-1-yl group 
may have one or more substituents” refers to an “aZetidin 

1-yl group” Which may have one or more groups selected 

from the substituents referred to in the phrase “Which may 
have one or more substituents” at replaceable positions. 

[0254] As used herein, the phrase “pyrrolidin-l-yl group 
may have one or more substituents” refers to a “pyrrolidin 

1-yl group” Which may have one or more groups selected 
from the substituents referred to in the phrase “Which may 
have one or more substituents” at replaceable positions. 

[0255] As used herein, the phrase “piperidin-l-yl group 
may have one or more substituents” refers to a “piperidin 
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l-yl group” Which may have one or more groups selected 
from the substituents referred to in the phrase “Which may 
have one or more substituents” at replaceable positions. 

[0256] As used herein, the phrase “aZepan-1-yl group may 
have one or more substituents” refers to an “aZepan-1-yl 
group” Which may have one or more groups selected from 
the substituents referred to in the phrase “Which may have 
one or more substituents” at replaceable positions. 

[0257] As used herein, the phrase “piperidin-l-yl group 
Which may have an amino group” refers to a “piperidin-l-yl 
group” Which may have an amino group at a replaceable 
position. Speci?cally, the “piperidin-l-yl group Which may 
have an amino group”, for example, refers to the group 
represented by one of the formulae: 

[0258] and preferably, to the group represented by one of 
the formulae: 

w. w. w NHZ. 
[0259] As used herein, the phrase “aZetidin-1-yl group 
Which may have an amino group” refers to an “aZetidin-1-yl 
group” Which may have an amino group at a replaceable 
position. 

[0260] As used herein, the phrase “pyrrolidin-l-yl group 
Which may have an amino group” refers to a“pyrrolidin-1-yl 
group” Which may have an amino group at a replaceable 
position. 

[0261] As used herein, the phrase “piperidin-l-yl group 
Which may have an amino group” refers to a “piperidin-l-yl 
group” Which may have an amino group at a replaceable 
position. 

[0262] As used herein, the phrase “aZepan-1-yl group 
Which may have an amino group” refers to an “aZepan-1-yl 
group” Which may have an amino group at a replaceable 
position. 

[0263] As used herein, the phrase “C1_6 alkyl group Which 
may have one or more substituents” in the substituent group 
B de?ned above refers to a “C1_6 alkyl group” Which may 
have one or more groups selected from the substituents 
referred to in the phrase “Which may have one or more 
substituents” at replaceable positions. Preferably, the “C1_6 
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alkyl group Which may have one or more substituents” refers 
to a C1_6 alkyl group Which may have one or tWo substituents 
selected from the group consisting of a cyano group, a 
carboxyl group, a C2_7 alkoxycarbonyl group, a group rep 
resented by the formula —NR3TCOR4T, a group represented 
by the formula —CONR3TR4T (Where R3T and R4T each 
independently represent a hydrogen atom or a CL6 alkyl 
group), and a CL6 alkoxy group. 

[0264] In a compound represented by formula (I) indicated 
above, R1 and R2 each independently represent a group of 
the formula -AO-A1-A2 (Where A0, A1, and A2 are as de?ned 
above); When both A0 and A1 are single bonds, “-AO-A1-” 
represents a single bond. 

[0265] In formula (I) indicated above, the phrase “When Z2 
represents a group of the formula —CR2=, R1, and R2 may 
in combination form a 5 to 7-membered ring” means that 
compounds represented by formula (I) indicated above 
includes compounds (II) represented by the formula: 

(II) 
o 

[0266] (where Z, X, and T1 are as de?ned above; AT1 
represents an oxygen atom, a sulfur atom, a sul?nyl group, 
a sulfonyl group, a carbonyl group, a methylene group 
Which may have one or more substituents, or a nitrogen atom 
Which may have one or more substituents; AT2 represents a 
C2_6 alkylene group Which may have one or more substitu 
ents). In formula (II) shoWn above, AT1 preferably repre 
sents an oxygen atom, and AT2 preferably represents a C2_4 
alkylene group. 

[0267] As used herein, the phrase “cyanobenZyl group” 
refers to a benZyl group having one cyano group, and 
speci?cally, includes, for example, a 2-cyanobenZyl group, 
a 3-cyanobenZyl group, and a 4-cyanobenZyl group. 

[0268] As used herein, the phrase “?uorocyanobenZyl 
group” refers to a benZyl group having one ?uorine atom and 
one cyano group, and speci?cally, includes, for example, a 
2-cyano-4-?uorobenZyl group and a 2-cyano-6-?uorobenZyl 
group. 

[0269] As used herein, the phrase “carbamoylphenoxy 
group” refers to a phenoxy group having a group represented 
by the formula —CONH2, and speci?cally, includes, for 
example, a 2-carbamoylphenoxy group, a 3-carbamoylphe 
noxy group, and a 4-carbamoylphenoxy group. 

[0270] Herein, there is no limitation on the type of “salts” 
as long as salts are pharmaceutically acceptable and derived 
from any compound of the present invention. Such salts 
include, for example, inorganic acid salts, organic acid salts, 
inorganic base salts, organic base salts, and acidic or basic 
amino acid salts. 

[0271] Examples of preferred inorganic salts include 
hydrochloride, hydrobromide, sulfate, nitrate, and phos 
phate. Examples of preferred organic salts include acetate, 
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succinate, fumarate, maleate, tartrate, citrate, lactate, stear 
ate, benZoate, methanesulfonate, and p-toluene sulfonate. 

[0272] Examples of preferred inorganic base salts include: 
alkali metal salts such as sodium salts and potassium salts; 
alkaline earth metal salts such as calcium salts and magne 
sium salts; aluminum salts; and ammonium salts. Examples 
of preferred organic base salts include diethylamine salts, 
diethanolamine salts, meglumine salts, and N,N‘-dibenZyl 
ethylenediamine salts. 

[0273] Examples of preferred acidic amino acid salts 
include aspartate and glutamate. Examples of preferred 
basic amino acid salts include arginine salts, lysine salts, and 
ornithine salts. 

[0274] The present invention provides compounds repre 
sented by the folloWing formula (I), or salts or hydrates 
thereof: 

(1) 
o 

/x 
R1\ N N 

| I />—N T1 
zgzi N 

[0275] Wherein, 
[0276] T1 represents a monocyclic or bicyclic 4- to 
12-membered heterocyclic group containing one or tWo 
nitrogen atoms in the ring, and may have one or more 

substituents; 

[0277] X represents a CL6 alkyl group Which may have 
one or more substituents, a C2_6 alkenyl group Which may 
have one or more substituents, a C2_6 alkynyl group Which 
may have one or more substituents, a C6_1O aryl group Which 
may have one or more substituents, a 5- to 10-membered 
heteroaryl group Which may have one or more substituents, 
a C6_1O aryl C1_6 alkyl group Which may have one or more 
substituents, or a 5- to 10-membered heteroaryl CL6 alkyl 
group Which may have one or more substituents; 

[0278] Z1 and Z2 each independently represent a nitrogen 
atom or a group represented by the formula —CR2=; 

[0279] R1 and R2 each independently represent a group of 
the formula -AO-A1-A2 

[0280] (Where 
[0281] A0 represents a single bond or a CL6 alkylene 

group Which may have 1 to 3 substituents selected 
from the substituent group B described beloW; 

[0282] A1 represents a single bond, an oxygen atom, 
a sulfur atom, a sul?nyl group, a sulfonyl group, a 
carbonyl group, a group represented by the formula 
—O—CO—, a group represented by the formula 
—CO—O—, a group represented by the formula 
—NRA—, a group represented by the formula 
—CO—NRA—, a group represented by the formula 
—NRA—CO—, a group represented by the formula 
—SO2—NRA—, or a group represented by the for 
mula —NRA—SO2—; 
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[0283] A2 and RA each independently represent a 
hydrogen atom, a halogen atom, a cyano group, a 

C176 alkyl group, a C3_8 cycloalkyl group, a C2_6 
alkenyl group, a C2_6 alkynyl group, a C6_1O aryl 
group, a 5 to 10-membered heteroaryl group, a 4 to 
8-membered heterocyclic group, a 5 to 10-membered 

heteroaryl C1_6 alkyl group, a C6_1O aryl C1_6 alkyl 
group, or a C2_7 alkylcarbonyl group, provided that, 
A2 and RA each may independently have 1 to 3 
substituents selected from the substituent group B 

de?ned beloW); 

[0284] When Z2 represents a group of the formula 
—CR2=, R1 and R2 may in combination form a 5 to 
7-membered ring. 

[0285] HoWever the cases Where: [1] R1 is a hydrogen 
atom; Z1 is a nitrogen atom; and Z2 is —CH=; and [2] Z1 
is a nitrogen atom; and Z2 is —C(OH)= are excluded. 

[0286] <Substituent B group> 

[0287] The substituent group B represents the group con 
sisting of: a hydroxyl group, a mercapto group, a cyano 
group, a nitro group, a halogen atom, a tri?uoromethyl 
group, a C1_6 alkyl group Which may have one or more 

substituents, a C3_8 cycloalkyl group, a C2_6 alkenyl group, 
a C2_6 alkynyl group, a C6_1O aryl group, a 5 to 10-membered 
heteroaryl group, a 4 to 8-membered heterocyclic group, a 
C176 alkoxy group, a C1_6 alkylthio group, a group represented 
by the formula —SO2—NRB1—RB2, a group represented by 
the formula —NRB1—CO—RB2, a group represented by the 
formula —NRB1—RB2 (Where RB1 and RB2 each indepen 
dently represent a hydrogen atom or a C1_6 alkyl group), a 
group represented by the formula —CO—RB3 (Where RB3 
represents a 4 to 8-membered heterocyclic group), a group 
represented by the formula —CO—RB4—RB5, and a group 
represented by the formula —CH2—CO—RB“—RB5 
(Where RB4 represents a single bond, an oxygen atom or a 
group represented by the formula —NRB6—; RB5 and RB6 
each independently represent a hydrogen atom, a CL6 alkyl 
group, a C3_8 cycloalkyl group, a C2_6 alkenyl group, a C2_6 
alkynyl group, a C6_1O aryl group, a 5 to 10-membered 
heteroaryl group, a 4 to 8-membered heterocyclic CL6 alkyl 
group, a C6_1O aryl C1_6 alkyl group, or a 5 to 10-membered 
heteroaryl C1_6 alkyl group). 

[0288] Preferable compounds represented by the formula 
(I) include, for example, the folloWing compounds: 

[0289] (1) compounds in Which either but not both of Z1 
and Z2 is a nitrogen atom; 

[0290] (2) compounds in Which Z1 is a nitrogen atom; Z2 
is a group represented by the formula —CR2= (Where R2 
has the same de?nition as R2 de?ned above); 

[0291] (3) compounds in Which Z2 is a nitrogen atom; Z1 
is a group represented by the formula —CR2= (Where R2 
has the same de?nition as R2 de?ned above); 

[0292] (4) compounds in Which T1 is a group Which may 
have one or more substituents and is represented by the 
formula: 
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V 
[0293] (Where n and m each independently represent 0 or 
1), an aZetidin-1-yl group Which may have one or more 
substituents, a pyrrolidin-1-yl group Which may have one or 
more substituents, a piperidin-1-yl group Which may have 
one or more substituents, or an aZepan-1-yl group Which 

may have one or more substituents; 

0294 5 com ounds in Which T1 is a rou re resented P g P P 
by the formula: 

NV 
[0295] (Where n and m each independently represent 0 or 
1), an aZetidin-1-yl group Which may have an amino group, 
a pyrrolidin-1-yl group Which may have an amino group, a 
piperidin-1-yl group Which may have an amino group, or an 
aZepan-1-yl group Which may have an amino group; 

[0296] (6) compounds in Which T1 is a piperaZin-1-yl 
group or a 3-amino piperidin-1-yl group; 

[0297] (7) compounds in Which T1 is a piperaZin-1-yl 
group; 

[0298] (8) compounds in Which X is a group represented 
by the formula —X1—X2 (Where X1 represents a single 
bond or a methylene group Which may have one or more 

substituents; X2 represents a C2_6 alkenyl group Which may 
have one or more substituents, a C2_6 alkynyl group may 
have one or more substituents, or a phenyl group Which may 
have one or more substituents); 

[0299] (9) compounds in Which X is a group of the 
formula —X11—X12 (Where X11 represents a single bond or 
a methylene group; X12 represents a C2_6 alkenyl group, a 
C276 alkynyl group, or a phenyl group WhlCh may have one or 
more substituents); 

[0300] (10) compounds in Which, the phenyl group, Which 
may have one or more substituents, of X represented by the 
group of the above formula —X11—X12, is a phenyl group 
Which may have, at the 2 position, a substituent selected 
from the group consisting of: a hydroXyl group, a ?uorine 
atom, a chlorine atom, a methyl group, a ethyl group, a 
?uoromethyl group, a vinyl group, a methoXy group, an 
ethoXy group, an acetyl group, a cyano group, a formyl 
group, and a C2_7 alkoXycarbonyl group; 

[0301] (11) compounds in Which X is a 3-methyl-2-buten 
1-yl group, a 2-butyn-1-yl group, a benZyl group, or a 
2-chlorophenyl group; 

[0302] (12) compounds in Which X is a 2-butyn-1-yl 
group; 
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[0303] (13) compounds in Which R1 is a hydrogen atom or 
a group represented by the formula -A1O-A11-A12 

[0304] Wherein 

[0305] A10 represents a C1_6 alkylene group Which 
may have 1 to 3 substituents selected from the 
substituent group C described beloW; 

[0306] A11 represents a single bond, an oXygen atom, 
a sulfur atom, or a carbonyl group; 

[0307] A12 represents a hydrogen atom, a C6_1O aryl 
group Which may have 1 to 3 substituents selected 
from the substituent group C described beloW, a 5 to 
10-membered heteroaryl group Which may have 1 to 
3 substituents selected from the substituent group C 
described beloW, a 5 to 10-membered heteroaryl C1_6 
alkyl group Which may have 1 to 3 substituents 
selected from the substituent group C described 
beloW, or a C6_1O aryl C1_6 alkyl group Which may 
have 1 to 3 substituents selected from the substituent 
group C described beloW; 

[0308] <Substituent group C> 

[0309] The substituent group C represents the group con 
sisting of: a hydroXyl group, a nitro group, a cyano group, 
a halogen atom, a C1_6 alkyl group, a C1_6 alkoXy group, a 
C176 alkylthio group, a tri?uoromethyl group, a group repre 
sented by the formula —NRC1—RCZ, (Where each of Rc1 
and Rc2 independently represent a hydrogen atom or a C1_6 
allgyl group), a group represented by the formula —CO— 
R —Rc4 and a group represented by the formula —CH2— 
CO—RC3—Rc4 (Where Rc3 represents a single bond, an 
oxygen atom or a group represented by the formula 
—NRc5—; Rc4 and Rc5 each independently represent a 
hydrogen atom or a C1_6 alkyl group); 

[0310] (14) compounds in Which R1 is a hydrogen atom, a 
C1_6 alkyl group Which may have 1 to 3 substituents selected 
from the substituent group C described beloW, a 5 to 
10-membered heteroaryl C1_6 alkyl group Which may have 1 
to 3 substituents selected from the substituent group C 
described beloW, or a C6_1O aryl C1_6 alkyl group Which may 
have 1 to 3 substituents selected from the substituent group 
C described beloW; 

[0311] <Substituent group C> 

[0312] The substituent group C represents the group con 
sisting of: a hydroXyl group, a nitro group, a cyano group, 
a halogen atom, a C1_6 alkyl group, a C1_6 alkoXy group, a 
C176 alkylthio group, a tri?uoromethyl group, a group repre 
sented by the formula —NRC1—Rc2 (Where Rc1 and Rc2 
each independently represent a hydrogen atom, or a C1_6 
allgyl group), a group represented by the formula —CO— 
R —Rc4 and a group represented by the formula —CH2— 
CO—RC3—Rc4 (Where Rc3 represents a single bond, an 
oxygen atom, or a group represented by the formula 
—NRc5—; Rc4 and Rc5 each independently represent a 
hydrogen atom or a C1_6 alkyl group); 

[0313] (15) compounds in Which, the substituent group C 
de?ned above for a group of the formula -A1O-A11-A12 that 
is represented by R1, consists of a cyano group, a C1_6 
alkoXy group, a C2_7 alkoXycarbonyl group, and a halogen 
atom; 
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[0314] (16) compounds in Which R1 is a methyl group, a 
cyanobenZyl group, a ?uorocyanobenZyl group, a phenethyl 
group, a 2-methoXyethyl group or a 4-methoXycarbonyl 
pyridin-2-yl group; 

[0315] (17) compounds in Which R1 is a methyl group or 
a 2-cyanobenZyl group; 

[0316] (18) compounds in Which R2 is a hydrogen atom, a 
cyano group, or a group represented by the formula -A21 
A22; 
[0317] Wherein 

[0318] A21 represents a single bond, an oXygen atom, 
a sulfur atom, a sul?nyl group, a sulfonyl group, a 
carbonyl group, a group represented by the formula 
—O—CO—, a group represented by the formula 
—CO—O—, a group represented by the formula 
—NRA2—, a group represented by the formula 
—CO—NRA2—, or a group represented by the 
formula —NRA2—CO—; 

[0319] A22 and RA2 each independently represent a 
hydrogen atom, a cyano group, a C1_6 alkyl group, a 
C3_8 cycloalkyl group, a C2_6 alkenyl group, a C2_6 
alkynyl group, a C6_1O aryl group, a 5 to 10-mem 
bered heteroaryl group, a 4 to 8-membered hetero 
cyclic group, a 5 to 10-membered heteroaryl CL6 
alkyl group, or a C6_1O aryl CL6 alkyl group, pro 
vided that, A22 and RA2 each independently may 
have 1 to 3 substituents selected from the substituent 
group D described beloW; 

[0320] <Substituent group D> 

[0321] The substituent group D represents the group con 
sisting of a hydroXyl group, a cyano group, a nitro group, a 
halogen atom, a CL6 alkyl group, a C1_6 alkoXy group, a CL6 
alkylthio group, a tri?uoromethyl group, a group represented 
by the formula —NRD1—RD2 (Where RD1 and RD2 each 
independently represent a hydrogen atom or a CL6 alkyl 
group), a group represented by the formula —CO—RD3 
(Where RD3 represents a 4 to 8-membered heterocyclic 
group), and a group represented by the formula —CO— 
R —RD5 (Where RD4 represents a single bond, an oXygen 
atom, or a group represented by the formula —NRD6—; RD5 
and RD6 each independently represent a hydrogen atom, a 
C378 cycloalkyl group or a C1_6 alkyl group); 

[0322] (19) a compound in Which R2 is a hydrogen atom, 
a cyano group, a carboXy group, a C2_7 alkoXycarbonyl 
group, a C1_6 alkyl group, a group represented by the 
formula —CONRD7RD8 (Where RD7 and RD8 each indepen 
dently represent a hydrogen atom or CL6 alkyl group), a 
group represented by the formula -A23-A24 (Where A23 
represents an oXygen atom, a sulfur atom, or a group 
represented by the formula —NRA3—; A24 and RA3 each 
independently represent a hydrogen atom, a CL6 alkyl group 
Which may have a substituent selected from the substituent 
group D1 described beloW, a C3_8 cycloalkyl group Which 
may have a substituent selected from the substituent group 
D1 described beloW, a C2_6 alkenyl group Which may have 
a substituent selected from the substituent group D1 
described beloW, a C2_6 alkynyl group Which may have a 
substituent selected from the substituent group D1 described 
beloW, a phenyl group Which may have a substituent selected 
from the substituent group D1 described beloW, or a 5 to 
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10-membered heteroaryl group Which may have a substitu 
ent selected from the substituent group D1 described beloW; 

[0323] <Substituent group D1> 

[0324] The substituent group D1 represents the group 
consisting of a carboXy group, a C2_7 alkoXycarbonyl group, 
a CL6 alllgyl group, a group represented by the formula 
—CONR RD8 (Where RD7 and RD8 each independently 
represent a hydrogen atom or C1_6 alkyl group), a pyrrolidin 
1-ylcarbonyl group, a C1_6 alkyl group, and a C1_6 alkoXy 
group; 

[0325] (20) compounds in Which R2 is a hydrogen atom, a 
cyano group, a C1_6 alkoXy group, or a group of the formula 
-A25-A26 (Where A25 represents an oXygen atom, a sulfur 
atom, or a group represented by the formula —NRA4—; A26 
and RA4 each independently represent a hydrogen atom, a 
C176 alkyl group having a substituent selected from the 
substituent group D1 described beloW, a C3_8 cycloalkyl 
group having a substituent selected from the substituent 
group D1 described beloW, or a phenyl group having a 
substituent selected from the substituent group D1 described 

beloW); 
[0326] <Substituent group D1> 

[0327] The substituent group D1 represents the group 
consisting of a carboXyl group, a C2_7 alkoXycarbonyl group, 
a C1_6 alllgyl group, a group represented by the formula 
—CONR RD8 (Where RD7 and RD8 each independently 
represent a hydrogen atom or a CL6 alkyl group), a pyrro 
lidin-1-ylcarbonyl group, a C1_6 alkyl group, and a CL6 
alkoXy group; 

[0328] (21) compounds in Which R2 is a hydrogen atom, a 
cyano group, a methoXy group, a carbamoylphenyloXy 
group, a group represented by one of the formulae: 

0 A29 

A28 M O \O A27 Azs/ A27 Or 

O 

O Azs/ W‘XAFEIH 
O 

[0330] A27 represents an oXygen atom, a sulfur atom, or a 
group represented by the formula —NH—; 

[0329] (Where 

[0331] A28 an A29 each independently represent a hydro 
gen atom or a C1_6 alkyl group); 

[0332] (22) compounds in Which R2 is a hydrogen atom, a 
cyano group, or a carbamoylphenyloXy group. 

[0333] Among the compounds shoWn above, With respect 
to Z1 and Z2, the order of preference is (1) to (3) With (3) the 
most preferable; With respect to T1, the order of preference 
is (4) to (7) With (7) the most preferable; With respect to X, 
the order of preference is (8) to (12) With (12) the most 
preferable; With respect to R1, the order of preference is (13) 
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to (17) With (17) the most preferable; With respect to R2, the 
order of preference is (18) to (22) With (22) the most 
preferable. 
[0334] Furthermore, preferred compounds represented by 
above formula (I) include compounds de?ned by any 2 to 5 
embodiments selected from the groups consisting of (1)-(3), 
(4)-(7), (8)412), (13)-(17), and (18)-(22) 
[0335] Preferable compounds include, for example, com 
pounds de?ned by the folloWing speci?c combinations of 
embodiments: 

[0336] compounds represented by above formula (I), in 
Which Z1 and Z2, T1, X, R1, and R2 represent those in (1), 
(4), (8), (13), and (18) described above, respectively; 
[0337] (ii) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (11), (16), and (19) described above, respectively; 
[0338] (iii) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (11), (16), and (20) described above, respectively; 
[0339] (iv) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (11), (16), and (21) described above, respectively; 
[0340] (v) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (11), (16), and (22) described above, respectively; 
[0341] (vi) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (12) (17), and (19) described above, respectively; 
[0342] (vii) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (12), (17), and (20) described above, respectively; 
[0343] (viii) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (12), (17) and (21) described above, respectively; 
[0344] compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (2), 
(6), (12), (17), and (22) described above, respectively; 
[0345] compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (11), (16), and (19) described above, respectively; 
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[0346] compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (11), (16), and (20) described above, respectively; 
[0347] (Xii) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (11), (16), and (21) described above, respectively; 
[0348] (Xiii) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (11), (16) and (22) described above, respectively; 
[0349] (Xiv) compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (12), (17), and (19) described above, respectively; 
[0350] compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (12), (17), and (20) described above, respectively; 
[0351] compounds represented by above formula (I), 
in Which Z1 and Z2, T1, X, R1, and R2 represent those in (3), 
(6), (12), (17), and (21) described above, respectively; 
[0352] (Xvii) compounds represented by above formula 
(I), in Which Z1 and Z2, T1, X, R1, and R2 represent those in 
(3), (6), (12), (17) and (22) described above, respectively. 
[0353] Of these, for (ii) to (iX), preference increases in the 
order (ii) to While for to (Xvii), preference increases 
in the order to (Xvii). 

[0354] Speci?c examples of compounds of the formula (I) 
are listed in the folloWing table, but are not limited thereto. 

(1) 
o 

X 

[0355] The abbreviations used in the table have the fol 
loWing meanings: 
[0356] P1, piperaZin-1-yl; P2, 3-amino-piperidin-1-yl; 
2Btyn, 2-butyn-1-yl; 3Me2Bten, 3-methyl-2-buten-1-yl; 
Me, methyl; Et, ethyl; 2-CNBen, 2-cyanobenZyl; 
6F2CNBen, 6-?uoro-2-cyanobenZyl; Phenethyl, 2-phenyl 
ethyl; 2Ph2OXEt, 2-phenyl-2-oXoethyl; —CR2=, —CR2= 

N H 




























































































































































































































































































































