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(57) ABSTRACT 

Compounds represented by the general formula (I); prodrugs 
thereof; or pharmaceutically acceptable salts of both are pro 
vided as compounds Which have high DPP-IV inhibiting 
activity and are improved in safety; toxicity and so on: (I) 

[Formula 1] 

Wherein the solid line and dotted line between A1 and A2 
represents a double bond (AIIAZ) or the like; Al is C(R4) or 
the like; A2 is nitrogen atom or the like; R1 is hydrogen atom; 
optionally substituted alkyl group; or the like; R2 is hydrogen 
atom; optionally substituted alkyl group; or the like; R is 
hydrogen atom; halogen atom; or the like; R4 is hydrogen 
atom; hydroxyl; halogen atom; or the like; andY is a group 
represented by the general formula (A) or the like; (A) 

(A) 

[Wherein m1 is 0; 1; 2 or 3; and the group (A) may be freed 
from R6 or substituted With one or tWo R6’s Which are each 
independently halogen atom or the like.] 
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BICYCLIC PYRROLE DERIVATIVES 

TECHNICAL FIELD 

[0001] The present invention relates to bicyclic pyrrole 
derivatives useful as drugs. More particularly, it relates to 
novel bicyclic pyrrole derivatives effective as a dipeptidyl 
peptidase IV (DPP-IV) inhibitor. Furthermore, it relates to a 
pharmaceutical composition for the treatment of diabetes 
containing a bicyclic pyrrole derivative effective as a dipep 
tidyl peptidase IV (DPP-IV) inhibitor, as an active ingredient. 

BACKGROUND ART 

[0002] DPP-IV is a serine protease Widely present in the 
body, is one of dipeptidyl aminopeptidases capable of hydro 
lyZing and releasing a N-terminal dipeptide and markedly 
acts on, in particular, peptides containing proline as the sec 
ond amino acid from the N-terminal. Therefore, DPP-IV is 
referred to also as prolyl end peptidase. DPP-IV is knoWn to 
accept, as substrates, various biological peptides concerned 
in the endocrine system, the neuroendocrine system, immu 
nological functions and the like. It is knoWn that many physi 
ologically active peptides such as the pancreatic polypeptide 
family represented by pancreatic polypeptides (PP), neu 
ropeptide Y (NPY) and the like; the glucagon/VIP family 
represented by vasoactive intestinal polypeptides (VIP), glu 
cagon-like peptide-1 (GLP-l), glucose-dependent insulino 
tropic polypeptides (GIP), groWth hormone-releasing factor 
(GRF) and the like; and the chemocaine family are substrates 
for DPP-IV and are subject to the in?uences of DPP-IV, such 
as activation/inactivation, metabolism acceleration and the 
like (non-patent document 1). 
[0003] DPP-IV severs tWo amino acids (His-Ala) from the 
N-terminal of GLP-1. It is knoWn that although the severed 
peptide binds Weekly to a GLP-1 receptor, it has no activating 
effect on the receptor and acts as an antagonist (non-patent 
document 2). The metabolism of GLP-1 by DPP-IV in blood 
is knoWn to be very rapid, and the concentration of active 
GLP-1 in blood is increased by the inhibition of DPP-IV 
(non-patent document 3). GLP-1 is a peptide secreted from 
intestinal tract by the ingestion of sugars and is a main accel 
erating factor for the glucose-responsive secretion of insulin 
by pancreas. In addition, GLP-1 is knoWn to have accelerat 
ing effect on insulin synthesis in pancreatic [3 cells and accel 
erating effect on [3 cell proliferation. Moreover, it is knoWn 
that GLP-1 receptors appear also in digestive tracts, liver, 
muscle, adipose tissue and the like, and it is also knoWn that 
in these tissues, GLP-1 affects Working of the digestive tracts, 
the secretion of acid in stomach, the synthesis and degrada 
tion of glycogen, insulin-dependent glucose uptake, and the 
like. Accordingly, there is expected the development of a 
DPP-IV inhibitor effective against type 2 diabetes (non-insu 
lin-dependent diabetes) Which brings about effects such as 
the acceleration of insulin secretion dependent onblood sugar 
level, the improvement of pancreas function, the improve 
ment of a high postprandial blood sugar level, the improve 
ment of glucose tolerance abnormality, the improvement of 
insulin resistance, and the like, by increasing the concentra 
tion of GLP-1 in blood (non-patent document 4). 
[0004] Various DPP-IV inhibitors have been reported. For 
example, patent documents 1 and 2 report that derivatives 
having an imidaZole ring are effective as DPP-IV inhibitors. 
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[0005] Patent document 1: International Publication No. 
WO02/068420 pamphlet 

[0006] Patent document 2: International Publication No. 
WO03/104229 pamphlet 

[0007] Non-patent document 1: J. Langner and S. Ansorge, 
“Cellular Peptidases in Immune Functions and Disease 2”, 
Advances in Experimental Medicine and Biology Vol. 477 

[0008] Non-patent document 2: L. B. Knudsen et al., Euro 
pean Journal of Pharmacology, Vol. 318, p 429-435, 1996 

[0009] Non-patent document 3: T. J. Kieffer et al., Endo 
crinology, Vol. 136, p 3585-3596, 1995 

[0010] Non-patent document 4: R. A. Pederson et al., Dia 
betes Vol. 47, p 1253-1258, 1998 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 

[0011] An object of the present invention is to provide a 
novel compound having an excellent DPP-IV inhibiting 
activity. 

Means for Solving the Problem 

[0012] The present inventors earnestly investigated in order 
to achieve the above object, and consequently found that the 
folloWing compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug (if necessary, they 
are hereinafter abbreviated as the present inventive com 
pounds in some cases) has an excellent DPP-IV inhibiting 
effect, Whereby the present invention has been accomplished. 
[0013] That is, the present invention relates to the folloW 
ing: 
[1] A compound represented by the formula (I): 

[Formula 1] 

wherein R1 is a hydrogen atom, an optionally substituted 
alkyl group, an optionally substituted cycloalkyl group, an 
optionally substituted aryl group, or an optionally substituted 
heteroaryl group; 
[0014] the solid line and dotted line between A1 and A2 
indicate a double bond (AIIAZ) or a single bond (Al-A2); 
[0015] Al is a group represented by the formula C(R4) and 
A2 is a nitrogen atom, in the case of the solid line and dotted 
line between A1 and A2 being a double bond (A1:A2); 
[0016] Al is a group represented by the formula C:O and 
A2 is a group represented by the formula N(R5), in the case of 
the solid line and dotted line betWeenAl andA2 being a single 
bond (Al-A2); 
[0017] R2 is a hydrogen atom, an optionally substituted 
alkyl group, an optionally substituted aryl group, an option 
ally substituted heteroaryl group, an optionally substituted 
aralkyl group, an optionally substituted heteroarylalkyl 
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group, an optionally substituted alkenyl group or an option 
ally substituted alkynyl group; 
[0018] R3 is a hydrogen atom, a halogen atom, a cyano 
group, a forrnyl group, a carboxyl group, an optionally sub 
stituted alkyl group, an optionally substituted alkenyl group, 
an optionally substituted alkynyl group, an optionally substi 
tuted cycloalkyl group, an optionally substituted aryl group, 
an optionally substituted heteroaryl group, an optionally sub 
stituted aralkyl group, an optionally substituted heteroaryla 
lkyl group, an optionally substituted alkylcarbonyl group, an 
optionally substituted cycloalkylcarbonyl group, an option 
ally substituted aroyl group, an optionally substituted het 
eroarylcarbonyl group, an optionally substituted alkoxycar 
bonyl group, an optionally substituted aryloxycarbonyl 
group, an optionally substituted carbamoyl group, a hydroxyl 
group, an optionally substituted alkoxy group, or the formula: 

-Rd-C(O)OiRe Wherein Rd is a single bond, an alkylene 
group or an alkenylene group and Re is tetrahydrofuranyl, 
cinnamyl, 5-methyl-2-oxo-l,3-dioXolen-4-ylmethyl, 5-(tert 
butyl)-2-oxo- l ,3-dioXolen-4-ylmethyl or the formula: ‘CH 
(R4“)OC(O)R4b Wherein R4“ is a hydrogen atom, an alkyl 
group, an alkenyl group, a cycloalkyl group or an alkoxy 
group and R41’ is an optionally substituted alkyl group, an 
optionally substituted alkenyl group, a cycloalkyl group, a 
cycloalkyloxy group, an optionally substituted alkoxy group, 
an optionally substituted alkenyloxy group, a 2-indanyloxy 
group, a S-indanyloxy group or an optionally substituted ary 
loxy group; 
[0019] R4 is a hydrogen atom, a hydroxyl group, a halogen 
atom, a cyano group, a formyl group, an optionally substi 
tuted alkyl group, an optionally substituted cycloalkyl group, 
an optionally substituted cycloalkyloxy group, an optionally 
substituted alkenyl group, an optionally substituted alkynyl 
group, an optionally substituted amino group, an optionally 
substituted carbamoyl group, a carboxyl group, an optionally 
substituted alkoxy group, an optionally substituted aryl 
group, an optionally substituted aryloxy group, an optionally 
substituted aralkyl group, an optionally substituted aralky 
loxy group, an optionally substituted aroyl group, an option 
ally substituted arylthio group, an optionally substituted aryl 
sul?nyl group, an optionally substituted arylsulfonyl group, 
an optionally substituted alkylthio group, an optionally sub 
stituted alkylsul?nyl group, an optionally substituted alkyl 
sulfonyl group, an optionally substituted heteroaryl group, an 
optionally substituted heteroarylalkyl group, an optionally 
substituted heteroarylcarbonyl group, an optionally substi 
tuted heteroaryloxy group, an optionally substituted alkylcar 
bonyl group, an optionally substituted nitrogen-containing 
saturated heterocyclic group, an optionally substituted 
alkoxycarbonyl group, an optionally substituted aryloxycar 
bonyl group, an optionally substituted aralkyloxycarbonyl 
group, an optionally substituted cycloalkyloxycarbonyl 
group, or the formula: -Rd-C(O)OiRe Wherein Rd and Re 
are as de?ned above; 

[0020] R5 is a hydrogen atom, an optionally substituted 
alkyl group, an optionally substituted cycloalkyl group, an 
optionally substituted aryl group, an optionally substituted 
Vinyl group, an optionally substituted nitrogen-containing 
saturated heterocyclic group, or an optionally substituted het 
eroaryl group; 
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[0021] iY is a group represented by any of the formula 
(A), formula (B), formula (C) and formula (D) shoWn beloW: 

6 [Formula 2] 
R 

/\/ )ml 
N 

NH2 

(A) 

Wherein ml is 0, 1,2 or 3, and R6 is absent or one or tWo R6s 
are present and are independently a halogen atom, a hydroxyl 
group, an oxo group, an optionally substituted alkoxy group, 
an optionally substituted alkyl group, an optionally substi 
tuted aryl group, an optionally substituted aralkyl group, an 
optionally substituted amino group, a carboxyl group, an 
optionally substituted alkoxycarbonyl group or an optionally 
substituted carbamoyl group, or tWo R6s, When taken 
together, represent methylene or ethylene and may bind to 
tWo carbon atoms constituting the ring, to form a neW ring; 

[Formula 3] 
— NH NHZ 

)m 

R/ 
(B) 

Wherein m2 is 0, l, 2 or 3, and R7 is absent or one or tWo R7s 
are present and are independently a halogen atom, a hydroxyl 
group, an oxo group, an optionally substituted alkoxy group, 
an optionally substituted alkyl group, an optionally substi 
tuted aryl group, an optionally substituted aralkyl group, an 
optionally substituted amino group, a carboxyl group, an 
optionally substituted alkoxycarbonyl group or an optionally 
substituted carbamoyl group, or tWo R7s, When taken 
together, represent methylene or ethylene and may bind to 
tWo carbon atoms constituting the ring, to form a neW ring; 

[Formula 4] 

—N NH 

(C) 

Wherein m3 and m4 are independently 0 or 1, and R8 is ab sent 
or one or tWo R8s are present and are independently a halogen 
atom, a hydroxyl group, an oxo group, an optionally substi 
tuted alkoxy group, an optionally substituted alkyl group, an 
optionally substituted aryl group, an optionally substituted 
aralkyl group, an optionally substituted amino group, a car 
boXyl group, an optionally substituted alkoxycarbonyl group 
or an optionally substituted carbamoyl group, or tWo R8s, 
When taken together, represent methylene or ethylene and 
may bind to tWo carbon atoms constituting the ring, to form a 
neW ring; and 
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(C) 

—N NH 

wherein m5 is l, 2 or 3, R9 is absent or one or two R9s are 
present and are independently a halogen atom, a hydroxyl 
group, an oxo group, an optionally substituted alkoxy group, 
an optionally substituted alkyl group, an optionally substi 
tuted aryl group, an optionally substituted aralkyl group, an 
optionally substituted amino group, a carboxyl group, an 
optionally substituted alkoxycarbonyl group or an optionally 
substituted carbamoyl group, or two R9s, when taken 
together, represent methylene or ethylene and may bind to 
two carbon atoms constituting the ring, to form a new ring, 
and R10 and R1 l are independently a hydrogen atom, methyl, 
ethyl, propyl or isopropyl, or R10 and R11, when taken 
together, represent cyclopropyl, cyclobutyl or cyclopentyl, 
a prodrug of said compound, or a pharmaceutically accept 
able salt of said compound or prodrug. 
[2] A compound according to [l], which is represented by the 
formula (II): 

[Formula 6] 

wherein R1, R2, R3 andY are as de?ned in [l] and R12 is a 
hydrogen atom, an optionally substituted alkyl group or an 
optionally substituted aryl group, a prodrug of the compound 
or a pharmaceutically acceptable salt of the compound or 
prodrug. 
[3] A compound according to [l], which is represented by the 
formula (III): 

[Formula 7] 

(111) 

wherein R1, R2, R3 andY are as de?ned in [l] and R13 is a 
hydrogen atom, a hydroxyl group, a cyano group, a carboxyl 
group, an optionally substituted alkyl group, an optionally 
substituted cycloalkyl group, an optionally substituted alkoxy 
group, an optionally substituted cycloalkyloxy group, an 
optionally substituted aryl group, an optionally substituted 
aryloxy group, an optionally substituted aralkyl group, an 
optionally substituted aralkyloxy group, an optionally substi 
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tuted aroyl group, an optionally substituted heteroaryl group, 
an optionally substituted heteroarylalkyl group, an optionally 
substituted heteroarylcarbonyl group, an optionally substi 
tuted heteroaryloxy group, an optionally substituted alkylcar 
bonyl group, an optionally substituted alkoxycarbonyl group, 
an optionally substituted aryloxycarbonyl group, an option 
ally substituted aralkyloxycarbonyl group, an optionally sub 
stituted cycloalkyloxycarbonyl group, an optionally substi 
tuted alkylsulfonyl group, or the formula: -Rd-C(O)OiRe 
wherein Rd and Re are as de?ned in [l], a prodrug of the 
compound or a pharmaceutically acceptable salt of the com 
pound or prodrug. 
[4] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to [3], 
wherein R13 is a hydrogen atom, a hydroxyl group, a cyano 
group, a carboxyl group, a tri?uoromethyl group, an option 
ally substituted aryl group, an optionally substituted aryloxy 
group, an optionally substituted aroyl group, an optionally 
substituted alkylcarbonyl group, an optionally substituted 
alkoxycarbonyl group, an optionally substituted aryloxycar 
bonyl group, an optionally substituted aralkyloxycarbonyl 
group, an optionally substituted cycloalkyloxycarbonyl 
group, an optionally substituted alkylsulfonyl group, or the 
formula: -Rd-C(O)OiRe wherein Rd and Re are as de?ned 
in [l]. 
[5] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to any 
one of [l] to [4], wherein R2 is a group represented by any of 
the following formula (E), formula (F), formula (G), formula 
(H), formula (I) and formula (J): 

[Formula 8] 
R14 R15 

/ Z1 

(E) (F) 

R16 R17 R19 

R18 

(G) (H) 

R20 R21 

|\ \ ?x 
/ Z2 

(1) (I) 

wherein each of Z1 and Z2 is an oxygen atom, the formula 
8(0)}, or the formula N(R22); 
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[0022] each of R14 and R20 is absent or one or tWo Rl4s 
and/ or one or tWo RZOs are present and are independently a 

halogen atom, a hydroxyl group, a formyl group, a carboxyl 
group, a cyano group, an alkylthio group, an alkylsul?nyl 
group, an alkylsulfonyl group, an alkyl group, a haloalkyl 
group, a cycloalkyl group, an alkoxy group, a haloalkoxy 
group, an optionally substituted amino group, an optionally 
substituted carbamoyl group, an alkoxycarbonyl group, an 
optionally substituted alkylcarbonyl group, a cycloalkylcar 
bonyl group, an optionally substituted aryl group, an option 
ally substituted heteroaryl group or an optionally substituted 
nitrogen-containing heteroaryl group, or tWo Rl4s or tWo 
Rzos, When taken together, represent a Cl_3 alkylenedioxy 
group; 
[0023] each of R15 and R21 is absent or one or tWo Rlss 
and/ or one or tWo R2ls are present and are independently a 

halogen atom, a cyano group, an alkyl group, a haloalkyl 
group, a cycloalkyl group, an alkoxy group or a haloalkoxy 
group; 
[0024] R16 is methyl, ethyl, a chlorine atom or a bromine 
atom; 
[0025] R17 is a hydrogen atom, methyl, ethyl, a chlorine 
atom or a bromine atom; 

[0026] R18 is a hydrogen atom, methyl or ethyl; 
[0027] R19 is a hydrogen atom, methyl, ethyl, cyclopropyl 
or cyclobutyl; 

[0028] p is 0, l or 2; and 
[0029] R22 is a hydrogen atom or an alkyl group. 
[6] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to any 
one of [l] to [5], Wherein iY is a group represented by the 
formula (A) in Which ml is l or 2, or iY is a group repre 
sented by the formula (B) in Which m2 is l or 2, or iY is a 
group represented by the formula (C) in Which each of m3 and 
m4 is l. 

[7] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to any 
one of [l] to [6], Wherein R2 is a group represented by any of 
the formula (E), formula (H) and formula (I). 
[8] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to any 
one of [l] to [7], wherein R1 is a hydrogen atom, an optionally 
substituted C l-C3 alkyl group or an optionally substituted aryl 
group, and the substituent(s) of the optionally substituted 
alkyl group is selected from ?uorine atom, optionally substi 
tuted aroyl groups, carboxyl group, optionally substituted 
alkoxycarbonyl groups, optionally substituted aryl groups 
and optionally substituted aryloxy groups. 
[9] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to any 
one of [l] to [7], wherein R1 is a group represented by the 
formula: iRaiRbiRc in Which 

[0030] Ra is an alkylene group; 
[0031] Rb is a single bond or a carbonyl group; and 

[0032] Rc is an optionally substituted alkyl group, 
an optionally substituted alkoxy group, an optionally substi 
tuted aryl group, an optionally substituted aryloxy group or an 
optionally substituted heteroarylamino group. 
[10] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to any 
one of [l] to [7], wherein R1 is a hydrogen atom, methyl or 
ethyl. 
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[l l] A compound according to [1], Which is represented by 
the formula (IV): 

[Formula 9] 

| R3 NHZ 

(1V) 

wherein R1 and R3 are as de?ned in [l]; R23 is a hydrogen 
atom or an optionally substituted alkyl group; 
R24 is a halogen atom, a cyano group, a carbamoyl group, a 
methyl group, a tri?uoromethyl group, a di?uoromethyl 
group, a mono?uoromethyl group, a methoxy group, a trif 
luoromethoxy group, di?uoromethoxy group or a mono?uo 
romethoxy group; and 
R25 is a hydrogen atom, a ?uorine atom or a chlorine atom, a 
prodrug of the compound or a pharmaceutically acceptable 
salt of the compound or prodrug. 
[12] A compound according to [1], Which is represented by 
the formula (V): 

[Formula 10] 
R27 

R28 

N 

0%.‘. 
N 

| / N 

R26 NHZ 

(V) 

Wherein R26 is a hydrogen atom, a cyano group, an optionally 
substituted alkyl group, an optionally substituted carbamoyl 
group, a hydroxyl group or an optionally substituted alkoxy 
group; R27 is a chlorine atom, a bromine atom, a cyano group, 
a carbamoyl group, a methyl group, a tri?uoromethyl group, 
a di?uoromethyl group, a mono?uoromethyl group, a meth 
oxy group, a tri?uoromethoxy group, di?uoromethoxy group 
or a mono?uoromethoxy group; and 
R28 is a hydrogen atom or a ?uorine atom, a prodrug of the 
compound or a pharmaceutically acceptable salt of the com 
pound or prodrug. 
[13] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to [12], 
Wherein R27 is a chlorine atom or a cyano group. 

[14] A compound, a prodrug thereof or a pharmaceutically 
acceptable salt of the compound or prodrug according to 
either [12] or [13], Wherein R26 is a hydrogen atom or an 
optionally substituted carbamoyl group. 



US 2008/0318922 A1 

[15] A compound represented by the formula (VI): 

[Formula 11] 

(V1) 

Wherein R2 andY are as de?ned in [1] and R29 is a hydrogen 
atom, an optionally substituted alkyl group, an optionally 
substituted alkenyl group, an optionally substituted alkynyl 
group, an optionally substituted cycloalkyl group, an option 
ally substituted aryl group, an optionally substituted het 
eroaryl group, an optionally substituted aralkyl group or an 
optionally substituted heteroarylalkyl group, a prodrug of the 
compound or a pharmaceutically acceptable salt of the com 
pound or prodrug. 
[16] A pharmaceutical composition comprising a compound, 
a prodrug thereof or a pharmaceutically acceptable salt of the 
compound or prodrug according to any one of [1] to [15] as an 
active ingredient. 
[17] A dipeptidyl peptidase IV inhibitor comprising a com 
pound, a prodrug thereof or a pharmaceutically acceptable 
salt of the compound or prodrug according to any one of [1] 
to [15] as an active ingredient. 
[18] A pharmaceutical composition for the treatment of dia 
betes comprising a compound, a prodrug thereof or a phar 
maceutically acceptable salt of the compound or prodrug 
according to any one of [1] to [15] as an active ingredient. 
[19] Use of a compound, a prodrug thereof or a pharmaceu 
tically acceptable salt of the compound or prodrug according 
to any one of [1] to [15] in the manufacture of a dipeptidyl 
peptidase IV inhibitor. 
[20] Use of a compound, a prodrug thereof or a pharmaceu 
tically acceptable salt of the compound or prodrug according 
to any one of [1] to [15] in the manufacture of a pharmaceu 
tical composition for the treatment of diabetes. 
[21] A method for treating diabetes comprising administering 
an effective amount of a compound, a prodrug thereof or a 
pharmaceutically acceptable salt of the compound or prodrug 
according to any one of [1] to [15] to a patient Who needs the 
treatment. 

[0033] The compound represented by the formula (I), a 
prodrug thereof or a pharmaceutically acceptable salt of the 
compound or prodrug is hereinafter generically named “the 
present inventive compound” if necessary. 

ADVANTAGES OF THE INVENTION 

[0034] The present inventive compound has an excellent 
DPP-IV inhibiting activity and is useful as a therapeutic agent 
for diabetes. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0035] The present invention is explained beloW in further 
detail. 
[0036] In the present description, the number of substitu 
ents of each group de?ned by the term “optionally substi 
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tuted” or “substituted” is not particularly limited as long as 
the substitution is possible, and it is 1 or more. Unless other 
Wise speci?ed, the explanation of each group applies also to 
the case Where the group is a portion or the substituent of 
another group. 

[0037] The “halogen atom” includes, for example, ?uorine 
atom, chlorine atom, bromine atom and iodine atom. 

[0038] The “alkyl group” includes, for example, linear or 
branched alkyl groups of 1 to 6 carbon atoms. Speci?c 
examples thereof are methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 
1-ethylpropyl, hexyl, isohexyl, 1,1-dimethylbutyl, 2,2-dim 
ethylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl, etc. Preferable 
examples thereof are linear or branched alkyl groups of 1 to 4 
carbon atoms. Speci?c examples of such groups are methyl, 
ethyl, propyl, isopropyl, butyl, tert-butyl, etc. 
[0039] The “alkenyl group” includes, for example, alkenyl 
groups of 2 to 6 carbon atoms. Speci?c examples thereof are 
vinyl, propenyl, methylpropenyl, butenyl, methylbutenyl, 
etc. 

[0040] The “alkynyl group” includes, for example, alkynyl 
groups of 2 to 6 carbon atoms. Speci?c examples thereof are 
ethynyl, 1-propynyl, 2-propynyl, 2-butynyl, pentynyl, hexy 
nyl, etc. 
[0041] The “cycloalkyl group” includes, for example, 
cycloalkyl groups of 3 to 10 carbon atoms. Speci?c examples 
thereof are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, adamantyl, norbornyl, etc. Preferable examples 
thereof are cycloalkyl groups of 3 to 6 carbon atoms. Speci?c 
examples of such groups are cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclohexyl, etc. 
[0042] The “alkylene group” includes, for example, alky 
lene groups of 1 to 3 carbon atoms. Speci?c examples thereof 
are methylene, ethylene, trimethylene, etc. 
[0043] The “alkenylene group” includes, for example, alk 
enylene groups of 2 to 4 carbon atoms. Speci?c examples 
thereof are vinylene, propenylene, butenylene, etc. 
[0044] The “aryl group” includes, for example, aryl groups 
of 6 to 10 carbon atoms. Speci?c examples thereof are phenyl, 
1-naphthyl, 2-naphthyl, etc. 
[0045] The “aralkyl group” includes, for example, groups 
formed by bonding of an aryl group to an alkylene group. 
Speci?c examples thereof are benZyl, 2-phenylethyl, 1-naph 
thylmethyl, etc. 
[0046] The “heteroaryl group” includes, for example, 5- to 
10-membered monocyclic or polycyclic groups containing 
one or more (for example, 1 to 4) heteroatoms selected from 
nitrogen atom, sulfur atom and oxygen atom. Speci?c 
examples thereof are pyrrolyl, thienyl, benZothienyl, benZo 
furanyl, benZoxaZolyl, benZothiaZolyl, furyl, oxaZolyl, thia 
Zolyl, isoxaZolyl, imidaZolyl, pyraZolyl, pyridyl, pyraZyl, 
pyrimidyl, pyridaZyl, quinolyl, isoquinolyl, triaZolyl, triaZi 
nyl, tetraZolyl, indolyl, imidaZo[1,2-a]pyridyl, dibenZofura 
nyl, benZimidaZolyl, quinoxalyl, cinnolyl, quinaZolyl, inda 
Zolyl, naphthyridyl, quinolinolyl, isoquinolinolyl, etc. 
Preferable examples thereof are 5- or 6-membered groups 
containing a heteroatom selected from nitrogen atom, sulfur 
atom and oxygen atom. Speci?c examples of such groups are 
pyridyl, thienyl, furyl, etc. 
[0047] The heteroaryl portion of the “heteroarylalkyl 
group” includes the groups exempli?ed above as the het 
eroaryl group. 



US 2008/0318922 A1 

[0048] The “alkylcarbonyl group” includes, for example, 
alkylcarbonyl groups of 2 to 4 carbon atoms. Speci?c 
examples thereof are acetyl, propionyl, butyryl, etc. 
[0049] The “cycloalkylcarbonyl group” includes 
cycloalkylcarbonyl groups of 4 to 11 carbon atoms, and the 
like. Speci?c examples thereof are cyclopropylcarbonyl, 
cyclobutylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbo 
nyl, adamantylcarbonyl, norbomylcarbonyl, etc. Preferable 
examples thereof are cycloalkylcarbonyl groups of 4 to 7 
carbon atoms. Speci?c examples of such groups are cyclo 
propylcarbonyl, cyclobutylcarbonyl, cyclopentylcarbonyl, 
cyclohexylcarbonyl, etc. 
[0050] The “aroyl group” includes, for example, aroyl 
groups of 7 to l 1 carbon atoms. Speci?c examples thereof are 
benZoyl, l-naphthoyl, 2-naphthoyl, etc. 
[0051] The heteroaryl portion of the “heteroarylcarbonyl 
group” includes the groups exempli?ed above as the het 
eroaryl group. 
[0052] The “alkoxycarbonyl group” includes, for example, 
alkoxycarbonyl groups of 2 to 5 carbon atoms. Speci?c 
examples thereof are methoxycarbonyl, ethoxycarbonyl, pro 
poxycarbonyl, 2-propoxycarbonyl, tert-butoxycarbonyl, etc. 
[0053] The “aryloxycarbonyl group” includes aryloxycar 
bonyl groups of 7 to 11 carbon atoms, and the like. Speci?c 
examples thereof are phenyloxycarbonyl, 2-naphthyloxycar 
bonyl, l-naphthyloxycarbonyl, etc. 
[0054] The “alkoxy group” includes, for example, alkoxy 
groups of l to 4 carbon atoms. Speci?c examples thereof are 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
sec-butoxy, tert-butoxy, etc. 
[0055] The “cycloalkyloxy group” includes, for example, 
cycloalkyloxy groups of 3 to 10 carbon atoms. Speci?c 
examples thereof are cyclopropyloxy, cyclobutoxy, cyclo 
pentyloxy, cyclohexyloxy, cycloheptyloxy, adamantyloxy, 
norbornyloxy, etc. Preferable examples thereof are 
cycloalkyloxy groups of 3 to 6 carbon atoms. Speci?c 
examples of such groups are cyclopropyloxy, cyclobutyloxy, 
cyclopentyloxy, cyclohexyloxy, etc. 
[0056] The cycloalkyloxy portion of the “cycloalkyloxy 
carbonyl group” includes the groups exempli?ed above as the 
cycloalkyloxy group. 
[0057] The “aryloxy group” includes, for example, aryloxy 
groups of 6 to 10 carbon atoms. Speci?c examples thereof are 
phenoxy, l-naphthyloxy, 2-naphthyloxy, etc. 
[0058] The aralkyl portion of the “aralkyloxy group” 
includes the groups exempli?ed above as the aralkyl group. 
Speci?c examples thereof are benZyloxy, 2-phenylethyloxy, 
etc. 

[0059] The aralkyl portion of the “aralkyloxycarbonyl 
group” includes the groups exempli?ed above as the aralkyl 
group. 
[0060] The heteroaryl portion of the “heteroaryloxy group” 
includes the groups exempli?ed above as the heteroaryl 
group. 
[0061] The “alkylthio group” includes, for example, alky 
lthio groups of l to 6 carbon atoms. Speci?c examples thereof 
are methylthio, ethylthio, propylthio, isopropylthio, 
butylthio, sec-butylthio, tert-butylthio, pentylthio, hexylthio, 
etc. Preferable examples thereof are alkylthio groups of l to 4 
carbon atoms. Speci?c examples of such groups are meth 
ylthio, ethylthio, propylthio, isopropylthio, butylthio, sec 
butylthio, tert-butylthio, etc. 
[0062] The “alkylsul?nyl group” includes, for example, 
alkylsul?nyl groups of l to 6 carbon atoms. Speci?c examples 
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thereof are methylsul?nyl, ethylsul?nyl, propylsul?nyl, iso 
propylsul?nyl, butylsul?nyl, pentylsul?nyl, hexylsul?nyl, 
etc. Preferable examples thereof are alkylsul?nyl groups of l 
to 4 carbon atoms. Speci?c examples of such groups are 
methylsul?nyl, ethylsul?nyl, propylsul?nyl, isopropylsul? 
nyl, butylsul?nyl, etc. 
[0063] The “alkylsulfonyl group” includes, for example, 
alkylsulfonyl groups of l to 6 carbon atoms. Speci?c 
examples thereof are methylsulfonyl, ethylsulfonyl, propyl 
sulfonyl, isopropylsulfonyl, butylsulfonyl, pentylsulfonyl, 
hexylsulfonyl, etc. Preferable examples thereof are alkylsul 
fonyl groups of l to 4 carbon atoms. Speci?c examples of 
such groups are methylsulfonyl, ethylsulfonyl, propylsulfo 
nyl, isopropylsulfonyl, butylsulfonyl, etc. 
[0064] The “arylthio group” includes, for example, arylthio 
groups of 6 to 10 carbon atoms. Speci?c examples thereof are 
phenylthio, l-naphthylthio, 2-naphthylthio, etc. 
[0065] The “arylsul?nyl group” includes, for example, 
arylsul?nyl groups of 6 to 10 carbon atoms. Speci?c 
examples thereof are phenylsul?nyl, l-naphthylsul?nyl, 
2-naphthylsul?nyl, etc. 
[0066] The “arylsulfonyl group” includes, for example, 
arylsulfonyl groups of 6 to 10 carbon atoms. Speci?c 
examples thereof are phenylsulfonyl, tosyl, l-naphthylsulfo 
nyl, 2-naphthylsulfonyl, etc. 
[0067] The “nitrogen-containing saturated heterocyclic 
group” includes, for example, 5- or 6-membered saturated 
heterocyclic groups Which have one or tWo nitrogen atoms 
and may further have an oxygen atom or a sulfur atom. Spe 
ci?c examples thereof are pyrrolidinyl, imidaZolidinyl, pip 
eridinyl, morpholinyl, thiomorpholinyl, dioxothiomorpholi 
nyl, hexamethyleneiminyl, oxaZolidinyl, thiaZolidinyl, 
imidaZolidinyl, oxoimidaZolidinyl, dioxoimidaZolidinyl, 
oxooxaZolidinyl, dioxooxaZolidinyl, dioxothiaZolidinyl, tet 
rahydrofuranyl, tetrahydropyridinyl, etc. 
[0068] The substituent(s) of the “optionally substituted 
alkyl group” includes, for example, (1) halogen atoms, (2) 
hydroxyl group, (3) cyano group, (4) carboxyl group, (5) 
optionally substituted cycloalkyl groups, (6) optionally sub 
stituted aryl groups, (7) optionally substituted heteroaryl 
groups, (8) optionally substituted aroyl groups, (9) optionally 
substituted heteroarylcarbonyl groups, (10) optionally sub 
stituted arylaminocarbonyl groups, (11) optionally substi 
tuted heteroarylaminocarbonyl groups, (12) optionally sub 
stituted aryloxy groups, (13) optionally substituted 
arylsulfonyl groups, (14) optionally substituted aralkylsulfo 
nyl groups, (15) optionally substituted alkoxy groups, (16) 
optionally substituted cycloalkyloxy groups, (17) optionally 
substituted alkoxycarbonyl groups, (18) optionally substi 
tuted aryloxycarbonyl groups, (19) optionally substituted 
amino groups, (20) optionally substituted carbamoyl groups, 
(21) alkylsulfonyl groups, (22) optionally substituted alkyl 
carbonyl groups, (23) cycloalkyloxycarbonyl groups, (24) 
tetrahydrofuranyloxycarbonyl group, and (25) tetrahydro 
furanyl group. 
[0069] The above items (1) to (25) are explained beloW. 
[0070] The substituents of the “optionally substituted 
cycloalkyl group s” of the above item (5) include, for example, 
alkyl groups, aralkyl groups, alkoxy groups, alkoxycarbonyl 
groups and ?uorine atom. 
[0071] The substituents of the “optionally substituted aryl 
groups” of the above item (6) include those exempli?ed here 
inafter as the substituent(s) of the “optionally substituted aryl 
group”. 
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[0072] The substituents of the “optionally substituted het 
eroaryl groups” of the above item (7) include, for example, 
(a) hydroxyl group, 
(b) halogen atoms, 
(c) alkyl groups, 
(d) alkyl groups substituted by a halogen atom(s) or an alkoxy 
group (for example, ?uoromethyl, di?uoromethyl, tri?uo 
romethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, per?uoroet 
hyl, 2-?uoro- l -(?uoromethyl)ethyl, l -(di?uoromethyl) -2,2 
di?uoroethyl, methoxymethoxy, ethoxymethoxy, 
methoxyethoxy, ethoxyethoxy, methoxypropoxy and ethox 
yPrOPOXy), 
(e) alkoxy groups, 
(l) alkoxy groups substituted by a halogen atom(s) or an 
alkoxy group (for example, ?uoromethoxy, di?uoromethoxy, 
tri?uoromethoxy, 2,2-di?uoroethoxy, 2,2,2-tri?uoroethoxy, 
per?uoroethoxy, 2-?uoro-l -(?uoromethyl)ethoxy, l -(di?uo 
romethyl)-2,2-di?uoroethoxy, methoxymethoxy, 
ethoxymethoxy, methoxyethoxy, ethoxyethoxy, methox 
ypropoxy and ethoxypropoxy), 
(g) cyano group, 
(h) carboxyl group, 
(i) alkoxycarbonyl groups, 
(j) carbamoyl groups Which may be substituted by an alkyl 
group(s) (for example, carbamoyl, methylcarbamoyl, dim 
ethylcarbamoyl, ethylcarbamoyl and diethylcarbamoyl), 
(k) aryl groups, 
and (1) amino group. 
[0073] The substituents of the “optionally substituted aroyl 
groups” of the above item (8) include those exempli?ed as the 
substituents of the “optionally substituted aryl groups” of the 
above item (6). 
[0074] The substituents of the “optionally substituted het 
eroarylcarbonyl groups” of the above item (9) include those 
exempli?ed as the substituents of the “optionally substituted 
heteroaryl groups” of the above item (7). 
[0075] The substituents of the “optionally substituted ary 
laminocarbonyl groups” of the above item (10) include those 
exempli?ed as the substituents of the “optionally substituted 
aryl groups” of the above item (6). 
[0076] The substituents of the “optionally substituted het 
eroarylaminocarbonyl groups” of the above item (1 1) include 
those exempli?ed as the substituents of the “optionally sub 
stituted heteroaryl groups” of the above item (7). 
[0077] The substituents of the “optionally substituted ary 
loxy groups” of the above item (12) and the “optionally 
substituted arylsulfonyl groups” of the above item (13) 
include those exempli?ed as the substituents of the “option 
ally substituted aryl groups” of the above item (6). 
[0078] The aralkyl portion of the “optionally substituted 
aralkylsulfonyl group” of the above item (14) includes the 
groups exempli?ed above as the aralkyl group. 
[0079] The substituents of the “optionally substituted 
aralkylsulfonyl groups” include those exempli?ed as the sub 
stituents of the “optionally substituted aryl groups” of the 
above item (6). 
[0080] The substituents of the “optionally substituted 
alkoxy groups” of the above item (1 5) include, for example, 
(a) hydroxyl group, 
(b) carboxyl group, 
(c) alkoxy groups, 
(d) alkoxycarbonyl groups, 
(e) amino groups Which may be substituted by an alkyl group 
(s) (for example, amino, dimethylamino and diethylamino), 
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(f) carbamoyl groups substituted by an alkyl group(s), 
(g) sulfamoyl groups substituted by an alkyl group(s), 
(h) ureido groups substituted by an alkyl group(s), 
(i) phenyl groups Which may be substituted by a halogen atom 
or an alkoxy group (for example, phenyl, 2-?uorophenyl, 
3-?uorophenyl, 4-?uorophenyl, 2-chlorophenyl, 3-chlo 
rophenyl, 4-chlorophenyl, 2-methoxyphenyl, 3-methoxyphe 
nyl, 4-methoxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl, 
4-ethoxyphenyl, 2-isopropoxyphenyl and 3-isopropoxyphe 
nyl), 
(j) 5-oxo -2 -tetrahydrofuranyl, 
(k) l,3-dihydro-3-oxo-l-isobenZoiuranyl, 
(l) tetrahydrofuranyl, 
(m) nitrogen-containing saturated heterocyclic groups, 
(n) alkoxy groups substituted by a halogen atom(s) or an 
alkoxy group (for example, ?uoromethoxy, di?uoromethoxy, 
tri?uoromethoxy, 2,2-di?uoroethoxy, 2,2,2-tri?uoroethoxy, 
per?uoroethoxy, 2-?uoro- l -(?uoromethyl)ethoxy, l-(di?uo 
romethyl)-2,2-di?uoroethoxy, methoxymethoxy, 
ethoxymethoxy, methoxyethoxy, ethoxyethoxy, methox 
ypropoxy and ethoxypropoxy), 
(o) cycloalkyl groups, 
(p) cycloalkyl groups substituted by a halogen atom or an 
alkoxy group (for example, 2-?uorocyclopropyl, 2-methoxy 
cyclopropyl, 2-?uorocyclobutyl, 3-?uorocyclobutyl and 
3-methoxycyclobutyl), and 
(q) halogen atoms. 
[0081] The substituents of the “optionally substituted 
cycloalkyloxy groups” of the above item (16) and the 
“optionally substituted alkoxycarbonyl groups” of the above 
item (17) include those exempli?ed as the substituents of the 
“optionally substituted alkoxy groups” of the above item 
(1 5). 
[0082] The substituents of the “optionally substituted ary 
loxycarbonyl groups” of the above item (18) include those 
exempli?ed as the substituents of the “optionally substituted 
aryl groups” of the above item (6). 
[0083] The substituents of the “optionally substituted 
amino groups” of the above item (1 9) include, for example, 
(a) alkyl groups, 
(b) alkylcarbonyl groups, 
(c) aroyl groups, 
(d) alkylsulfonyl groups, 
(e) arylsulfonyl groups, 
(f) optionally substituted aryl groups (their substituents 
include, for example, halogen atoms, alkyl groups and alkoxy 
groups), 
(g) alkoxycarbonylmethyl groups (the carbon atom of the 
methyl portion may be substituted by one or tWo alkyl groups, 
and the tWo alkyl groups on the carbon atom of the methyl 
portion may bind to each other to form cyclopropyl, cyclobu 
tyl or cyclopentyl together With the carbon atom of the methyl 
portion), and (h) aralkyl groups. 
[0084] As the optionally substituted amino groups, (i) imi 
des are also exempli?ed. 
[0085] The substituents of the “optionally substituted car 
bamoyl groups” of the above item (20) include, for example, 
alkyl groups and cycloalkyl groups. The tWo substituents of 
the carbamoyl group may bind to each other to form an 
aliphatic heterocyclic ring Which may contain carbon atoms, 
a nitrogen atom(s) and/or an oxygen atom(s), such as pyrro 
lidine (Which may be substituted by a hydroxyl group), pip 
eridine, morpholine, thiomorpholine, thiomorpholine oxide, 
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thiomorpholine dioxide, piperaZine (the nitrogen atom of this 
piperaZine may be substituted by methyl or ethyl), or the like. 
[0086] Speci?c examples of the “optionally substituted car 
bamoyl groups” are carbamoyl, methylcarbamoyl, dimethyl 
carbamoyl, ethylcarbamoyl, diethylcarbamoyl, ethylmethyl 
carbamoyl, methylpropylcarbamoyl, cyclopropylcarbamoyl, 
cyclopropylmethylcarbamoyl, pyrrolidinocarbonyl, piperidi 
nocarbonyl, morpholinocarbonyl, etc. 
[0087] The substituents of the “optionally substituted alky 
lcarbonyl groups” of the above item (22) include, for 
example, 
(a) halogen atoms, 
(b) alkoxy groups, 
(c) cycloalkyl groups, 
(d) alkoxycarbonyl groups, 
(e) optionally substituted aryl groups (their substituents 
include, for example, halogen atoms, alkyl groups, alkoxy 
groups and alkoxycarbonyl groups), 
and (i) hydroxyl group. 
[0088] The substituent(s) of each of the “optionally substi 
tuted alkylthio group”, “optionally substituted alkylsul?nyl 
group” and “optionally substituted alkylsulfonyl group” 
includes those exempli?ed as the substituent(s) of the above 
mentioned “optionally substituted alkyl group”. 
[0089] The substituent(s) of each of the “optionally substi 
tuted alkenyl group” and the “optionally substituted alkynyl 
group” includes, for example, 
(1) hydroxyl group, 
(2) halogen atoms, 
(3) alkyl groups, 
(4) alkyl groups substituted by a halogen atom(s) or an alkoxy 
group (for example, ?uoromethyl, di?uoromethyl, tri?uo 
romethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, per?uoroet 
hyl, 2-?uoro- l -(?uoromethyl)ethyl, l -(di?uoromethyl) -2,2 
di?uoroethyl, methoxymethyl, ethoxymethyl, methoxyethyl, 
ethoxyethyl, methoxypropyl and ethoxypropyl), 
(5) alkoxy groups, 
(6) alkoxy groups substituted by a halogen atom(s) or an 
alkoxy group (for example, ?uoromethoxy, di?uoromethoxy, 
tri?uoromethoxy, 2,2-di?uoroethoxy, 2,2,2-tri?uoroethoxy, 
per?uoroethoxy, 2-?uoro-l -(?uoromethyl)ethoxy, l -(di?uo 
romethyl)-2,2-di?uoroethoxy, methoxymethoxy, 
ethoxymethoxy, methoxyethoxy, ethoxyethoxy, methox 
ypropoxy and ethoxypropoxy), 
(7) phenyl groups or aroyl groups, Which may be substituted 
by the folloWing (aa), (bb) or (cc): 
[0090] (aa) an alkoxy group(s) Which may be substituted by 
a halogen atom(s) or an alkoxy group (for example, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, 
tert-butoxy, ?uoromethoxy, di?uoromethoxy, tri?uo 
romethoxy, 2,2-di?uoroethoxy, 2,2,2-tri?uoroethoxy, per 
?uoroethoxy, 2-?uoro-l -(?uoromethyl)ethoxy, l-(di?uo 
romethyl)-2,2-di?uoroethoxy, methoxymethoxy, 
ethoxymethoxy, methoxyethoxy, ethoxyethoxy, methox 
ypropoxy and ethoxypropoxy), 
[0091] (bb) an alkyl group(s) Which may be substituted by 
a halogen atom(s) (for example, methyl, ethyl, propyl, iso 
propyl, butyl, ?uoromethyl, di?uoromethyl, tri?uoromethyl, 
2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, per?uoroethyl, 
2-?uoro-l-(?uoromethyl)ethyl and l-(di?uoromethyl)-2,2 
di?uoroethyl), 
[0092] (cc) a halogen atom(s), 
(8) cyano group, 
(9) carboxyl group, 
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(10) alkoxycarbonyl groups, 
(1 l) carbamoyl groups Which may be substituted by an alkyl 
group(s) (for example, carbamoyl, methylcarbamoyl, dim 
ethylcarbamoyl, ethylcarbamoyl and diethylcarbamoyl), 
(l2) alkylsulfonyl groups, 
and (13) phenyloxy group. 
[0093] The substituent(s) of the “optionally substituted 
Vinyl group” includes, for example, halogen atoms and alkyl 
groups. 
[0094] Speci?c examples of the substituted Vinyl groups 
are l-propylene, 2-methyl-l-propylene, 2-chloro-l-propy 
lene, etc. 
[0095] The substituent(s) of the “optionally substituted 
cycloalkyl groups” includes those exempli?ed as the substitu 
ents of (5) the “optionally substituted cycloalkyl groups” as 
the substituent(s) of the above-mentioned “optionally substi 
tuted alkyl group”. 
[0096] The substituent(s) of the “optionally substituted aryl 
group” includes, for example, 
(1) hydroxyl group, 
(2) halogen atoms, 
(3) alkyl groups, 
(4) alkyl groups substituted by a halogen atom(s), an alkoxy 
group or a cycloalkyl group (for example, ?uoromethyl, dif 
luoromethyl, tri?uoromethyl, 2,2-di?uoroethyl, 2,2,2-trif 
luoroethyl, per?uoroethyl, 2-?uoro-l-(?uoromethyl)ethyl, 
l -(di?uoromethyl)-2,2-di?uoroethyl, methoxymethyl, 
ethoxymethyl, methoxyethyl, ethoxyethyl, methoxypropyl 
and ethoxypropyl), 
(5) phenyl groups Which may be substituted by the folloWing 
(aa), (bb) or (cc): 
[0097] (aa) an alkoxy group(s) Which may be substituted by 
a halogen atom(s) or an alkoxy group (for example, methioxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, 
tert-butoxy, ?uoromethoxy, di?uoromethoxy, tri?uo 
romethoxy, 2,2-di?uoroethoxy, 2,2,2-tri?uoroethoxy, per 
?uoroethoxy, 2-?uoro-l-(?uoromethyl)ethoxy, l-(di?uo 
romethyl)-2,2-di?uoroethoxy, methoxymethoxy, 
ethoxymethoxy, methoxyethoxy, ethoxyethoxy, methox 
ypropoxy and ethoxypropoxy), 
[0098] (bb) an alkyl group(s) Which may be substituted by 
a halogen atom(s) (for example, methyl, ethyl, propyl, iso 
propyl, butyl, ?uoromethyl, di?uoromethyl, tri?uoromethyl, 
2,2-di?uoroethyl, 2,2,2-tri?uoroethyl, per?uoroethyl, 
2-?uoro-l-(?uoromethyl)ethyl and l-(di?uoromethyl)-2,2 
di?uoroethyl), 
[0099] (cc) a halogen atom(s), 
(6) cyano group, 
(7) carboxyl group, 
(8) alkoxycarbonyl groups Which may be substituted by a 
halogen atom(s) (for example, methoxycarbonyl, ethoxycar 
bonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbo 
nyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycar 
bonyl, ?uoromethoxycarbonyl, di?uoromethoxycarbonyl, 
2,2-di?uoroethoxycarbonyl, 2,2,2-tri?uoroethoxycarbonyl, 
methoxycarbonyl and ethoxycarbonyl), 
(9) carbamoyl groups Which may be substituted by an alkyl 
group(s) (for example, carbamoyl, methylcarbamoyl, dim 
ethylcarbamoyl, ethylcarbamoyl and diethylcarbamoyl), 
(l0) alkylsulfonyl groups, 
(1 l) Cl_3 alkylenedioxy groups, 
(12) formyl group, 
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(13) optionally substituted phenyloxy groups (their substitu 
ents include, for example, halogen atoms, alkyl groups and 
alkoxy groups), 
(14) nitrogen-containing saturated heterocyclic groups (for 
example, pyrrolidinyl, piperidinyl, morpholinyl and piperaZi 
nyl (the nitrogen atom of the piperaZine may be substituted, 
for example, by methyl, ethyl or propyl)), 
(15) cycloalkyloxy groups Which may be substituted by a 
hydroxyl group, an oxo group, a carboxyl group, a carboxym 
ethyl group, an alkoxycarbonyl group, an alkoxycarbonyla 
lkyl group (e. g. methoxycarbonylmethyl, ethoxycarbonylm 
ethyl or isopropoxycarbonylmethyl), an alkyl group, a 
?uoroalkyl group (eg ?uoromethyl, di?uoromethyl, tri?uo 
romethyl, 2,2-di?uoroethyl, 2,2,2-tri?uoroethyl or per?uoro 
ethyl), an alkoxyalkyl group (eg methoxymethyl, ethoxym 
ethyl or isopropoxymethyl), a cycloalkyloxyalkyl group (eg 
cyclopropyloxymethyl, cyclopropyloxyethyl or cyclobuty 
loxy), an alkoxy group, a cycloalkyloxy group or a halogen 
atom(s) (for example, 3-carboxycyclobutyloxy, 3-methoxy 
carbonylcyclobutyloxy, 3-ethoxycarbonylbutyloxy, 2-meth 
ylcyclopropyloxy, 2-?uorocyclopropyloxy, 3-methoxycy 
clobutyloxy, 3-?uorocyclobutyloxy, 3,3 
di?uorocyclobutyloxy and 3-(2-?uoroethyl)cyclobutyloxy), 
(16) alkoxy groups Which may be substituted by a hydroxyl 
group, an oxo group, a carboxyl group, an alkoxycarbonyl 
group, a cycloalkyl group, an alkoxy group, a cycloalkyloxy 
group, an optionally substituted oxygen-containing heterocy 
clic group (eg a 5- or 6-membered saturated heterocyclic 
group having an oxygen atom(s), speci?c examples of Which 
are tetrahydrofuranyl, tetrahydropyranyl, etc.; the sub stituent 
(s) includes, for example, halogen atoms, oxo group and 
alkoxy groups), or a halogen atom(s) (for example, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, 
tert-butoxy, 2-hydroxyethoxy, carboxymethoxy, methoxy 
carbonylmethoxy, ethoxycarbonylmethoxy, tert-butoxycar 
bonylmethoxy, cyclopropylmethoxy, cyclobutylmethoxy, 
methoxymethoxy, ethoxymethoxy, methoxyethoxy, ethoxy 
ethoxy, isopropoxymethoxy, cyclopropyloxymethoxy, 
cyclobutoxymethoxy, ?uoromethoxy, di?uoromethoxy, trif 
luoromethoxy, 2,2-di?uoroethoxy, 2,2,2-tri?uoroethoxy, 
per?uoroethoxy, 2-?uoro-1-(?uoromethyl)ethoxy and 1-(di 
?uoromethyl)-2,2-di?uoroethoxy), 
(17) di?uoromethylenedioxy, 
(18) alkenyl groups Which may be substituted by a halogen 
atom (for example, Vinyl, propenyl, methylpropenyl, butenyl 
and methylbutenyl), 
(19) amino groups Which may be substituted by an alkyl 
group(s) (for example, amino, methylamino, ethylamino, 
propylamino, dimethylamino, methylethylamino and diethy 
lamino), 
(20) optionally substituted alkylcarbonyl groups 
[0100] (their substituents include, for example, halogen 
atoms, alkoxy groups and cycloalkyl groups), 
(21) alkylcarbonyloxy groups (for example, methylcarbony 
loxy, ethylcarbonyloxy and isopropylcarbonyloxy), 
(22) cycloalkyl groups Which may be substituted by a ?uorine 
atom (for example, cyclopropyl, cyclobutyl, cyclopentyl, 
2-?uorocyclopropyl, 2-?uorocyclobutyl, 3-?uorocyclobutyl 
cyclobutyl, adamantyl and norbornyl), 
(23) cycloalkylcarbonyl groups Which may be substituted by 
a ?uorine atom (for example, cyclopropylcarbonyl, 2-?uoro 
cyclopropylcarbonyl, cyclobutylcarbonyl and cyclopentyl 
carbonyl), 
(24) alkylthio groups, 
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(25) alkylsul?nyl groups, 
(26) optionally substituted heteroaryl groups (their substitu 
ents include, for example, halogen atoms, alkyl groups, 
alkoxy groups, haloalkyl groups and haloalkoxy groups), 
(27) groups represented by the folloWing formulas (T1) to 
(T16): 
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NRX 

RT— — LJJJ 

(T10) 
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-continued 

/ NRX 
RT— — LE1 

(T11) 

(T12) 

(T13) 

(T14) 

(T15) 

(T16) 

wherein RT is absent or one or more RT s are present and are 

independently a halogen atom, a hydroxyl group, an oxo 
group, a carboxyl group, an optionally substituted alkyl group 
(its substituent(s) includes, for example, halogen atoms and 
alkoxy groups), an optionally substituted alkoxycarbonyl 
group (its substituent(s) includes, for example, halogen atoms 
and alkoxy groups), an optionally substituted alkoxy group 
(its substituent(s) includes, for example, halogen atoms and 
alkoxy groups), an optionally substituted carbamoyl group 
(its substituent(s) includes, for example, alkyl groups), or a 
saturated heterocyclic group oxycarbonyl group (the satu 
rated heterocyclic group includes, for example, 5- or 6-mem 
bered saturated heterocyclic groups having an oxygen atom 
(s), a nitrogen atom(s) and/or a sulfur atom(s), each in a 
number of 1 or 2, speci?c examples of Which are tetrahydro 
furanyl, tetrahydropyranyl, dihydrofuranyl, tetrahydrothi 
opyranyl, tetrahydrodioxothiopyranyl, pyrrolidinyl, piperidi 
nyl, piperaZinyl, imidaZolidinyl, oxaZolidinyl and 
thiaZolidinyl), or tWo RTS, When taken together, may repre 
sent methylene, ethylene, trimethylene, tetramethylenel or 
butenylene and may bind to one or more carbon atoms con 
stituting the ring, to form a neW ring; and RX is a hydrogen 
atom or an alkyl group, 

10 
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(28) aroyl groups, and 
(29) groups represented by the formula: -Rd-CO(O)iRe 
Wherein Rd and Re are as de?ned above. 
[0101] The substituent(s) of each of the “optionally substi 
tuted heteroaryl group”, “optionally substituted aralkyl 
group”, “optionally substituted heteroarylalkyl group”, 
“optionally substituted aroyl group”, “optionally substituted 
heteroarylcarbonyl group”, “optionally substituted aryloxy 
carbonyl group”, “optionally substituted aryloxy group”, 
“optionally substituted aralkyloxy group”, “optionally sub 
stituted aralkyloxycarbonyl group”, “optionally substituted 
heteroaryloxy group”, “optionally substituted arylthio 
group”, “optionally substituted arylsul?nyl group” and 
“optionally substituted arylsulfonyl group” includes those 
exempli?ed as the substituent(s) of the above-mentioned 
“optionally substituted aryl group”. 
[0102] The substituent(s) of the “optionally substituted 
alkylcarbonyl group” includes those exempli?ed as the sub 
stituents of (22) the “optionally substituted alkylcarbonyl 
groups” as the substituent(s) of the above-mentioned “option 
ally substituted alkyl group”. 
[0103] The substituent(s) of the “optionally substituted 
cycloalkylcarbonyl group” includes, for example, halogen 
atoms and alkoxy groups. 
[0104] The substituent(s) of each of the “optionally substi 
tuted alkoxy group” and the “optionally substituted alkoxy 
carbonyl group” includes those exempli?ed as the substitu 
ents of (15) the “optionally substituted alkoxy groups” as the 
substituent(s) of the above-mentioned “optionally substituted 
alkyl group”. 
[0105] The substituent(s) of each of the “optionally substi 
tuted cycloalkyloxy group” and the “optionally substituted 
cycloalkyloxycarbonyl group” includes those exempli?ed as 
the substituents of (l 6) the “optionally substituted cycloalky 
loxy groups” as the substituent(s) of the above-mentioned 
“optionally substituted alkyl group”. 
[0106] The substituent(s) of the “optionally substituted 
amino group” includes those exempli?ed as the substituents 
of (l 9) the “optionally substituted amino groups” as the sub 
stituent(s) of the above-mentioned “optionally substituted 
alkyl group”. 
[0107] The substituent(s) of the “optionally substituted car 
bamoyl group” includes, for example, 
(1) optionally substituted alkyl groups (their substituents 
include, for example, hydroxyl group, halogen atoms, alkoxy 
groups optionally substituted by a halogen atom(s), 
cycloalkoxy groups optionally substituted by a halogen atom 
(s), and tetrahydrofuranyl), 
(2) cycloalkyl groups Which may be substituted by a halogen 
atom(s), 
(3) aryl groups Which may be substituted by the folloWing 
(aa), (bb), (cc) or (dd): 
[0108] (aa) a halogen atom(s), 
[0109] (bb) an alkoxy group(s) Which may be substituted 
by a halogen atom(s) (for example, methoxy, ethoxy, pro 
poxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, 
?uoromethoxy, di?uoromethoxy, tri?uoromethoxy, 2,2-dif 
luoroethoxy, 2,2,2-tri?uoroethoxy, per?uoroethoxy, 
2-?uoro-l-(?uoromethyl)ethoxy and l-(di?uoromethyl)-2, 
2-di?uoroethoxy), 
[0110] (cc) an alkyl group(s) Which may be substituted by a 
halogen atom(s) (for example, methyl, ethyl, propyl, isopro 
pyl, butyl, methyl, ethyl, propyl, isopropyl, butyl, ?uorom 
ethyl, di?uoromethyl, tri?uoromethyl, 2,2-di?uoroethyl, 2,2, 
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[0111] (dd) a Cl_3 alkylenedioxy group(s), 
(4) alkylsulfonyl groups, 
(5) cycloalkylsulfonyl groups, 
(6) optionally substituted arylsulfonyl groups (their substitu 
ents include, for example, halogen atoms, alkyl groups, 
haloalkyl groups, alkoxy groups and haloalkoxy groups), 
(7) alkylcarbonyl groups, 
(8) alkoxycarbonyl groups, 
(9) optionally substituted aroyl groups (their substituents 
include, for example, halogen atoms, alkyl groups, haloalkyl 
groups, alkoxy groups, haloalkoxy groups, alkoxycarbonyl 
groups and Cl_3 alkylenedioxy groups), 
(10) cycloalkylalkyl groups, 
(1 l) isoxaZolyl group, 
and (12) optionally substituted adamantyl groups (their sub 
stituents include, for example, hydroxyl group). 
[0112] Speci?c examples of the “optionally substituted car 
bamoyl group” are carbamoyl, methylcarbamoyl, dimethyl 
carbamoyl, ethylcarbamoyl, diethylcarbamoyl, ethylmethyl 
carbamoyl, phenylcarbamoyl, phenylmethylcarbamoyl, 
cyclopropylcarbamoyl, cyclobutylcarbamoyl, cyclopropyl 
methylcarbamoyl, cyclohexylmethylcarbamoyl, 2,3-dihy 
droxypropylcarbamoyl, tetrahydrofuranylalkylcarbamoyl, 
methoxyethylcarbamoyl, tri?uoroethylcarbamoyl, adaman 
tylcarbamoyl, hydroxyadamantylcarbamoyl, etc. 
[0113] The tWo substituents of the carbamoyl group may 
bind to each other to form a 4- to 6-membered aliphatic 
heterocyclic ring Which may contain carbon, nitrogen, oxy 
gen or sulfur, such as pyrrolidine, piperidine, morpholine, 
thiomorpholine, thiomorpholine oxide, thiomorpholine diox 
ide, piperaZine (the nitrogen atom of this piperaZine may be 
substituted by methyl, ethyl or propyl), or the like, and the 
carbamoyl group may be further substituted by a hydroxyl 
group. 
[0114] Speci?c examples of such a substituted carbamoyl 
group are pyrrolidinocarbamoyl, piperidinocarbamoyl, mor 
pholinocarbamoyl, 4-hydroxypiperidinocarbamoyl, etc. 
[0115] The substituent(s) of the “optionally substituted 
nitrogen-containing saturated heterocyclic group” includes, 
for example, 
(1) halogen atoms, 
(2) alkyl groups, 
(3) alkyl groups substituted by a halogen atom(s) or an alkoxy 
group (for example, ?uoromethyl, di?uoromethyl, tri?uo 
romethyl, 2-?uoroethyl, 2,2-di?uoroethyl, per?uoroethyl 
and methoxyethyl), 
(4) alkoxy groups, 
(5) alkoxy groups substituted by a halogen atom(s) or an 
alkoxy group (for example, ?uoromethoxy, di?uoromethoxy, 
tri?uoromethoxy, methoxymethoxy, ethoxymethoxy, meth 
oxyethoxy, ethoxyethoxy, methoxypropoxy and ethoxypro 
POXy), 
(6) cyano group, 
and (7) oxo group. 
[0116] When tWo R6s, R7s, R8 s or R9s are present, they 
may be present on one and the same carbon atom or may be 
present on different carbon atoms, respectively. 
[0117] The phrase “tWo R6s, R7s, Rss or R9s, When taken 
together, represent methylene or ethylene and bind to one or 
more carbon atoms constituting the ring, to form a neW ring” 
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means that they form a spiro ring or a bicyclo ring through one 
and the same carbon atom or different carbon atoms, respec 
tively. 
[0118] The phrase “tWo RT s, When taken together, repre 
sent methylene, ethylene, trimethylene, tetramethylene or 
butenylene and bind to one or tWo carbon atoms constituting 
the ring, to form a neW ring” means that they form a spiro ring 
or a bicyclo ring through one and the same carbon atom or 
different carbon atoms, respectively. 
[0119] The “haloalkoxy group” includes, for example, 
alkoxy groups of l to 4 carbon atoms substituted by a halogen 
atom(s). Speci?c examples thereof are ?uoromethoxy, dif 
luoromethoxy, tri?uoromethoxy, etc. 
[0120] The “haloalkyl group” includes, for example, alkyl 
groups of l to 4 carbon atoms substituted by a halogen atom 
(s). Speci?c examples thereof are ?uoromethyl, di?uorom 
ethyl, tri?uoromethyl, 2-?uoroethyl, per?uoroethyl, etc. 
[0121] The “C1_3 alkylenedioxy group” includes, for 
example, methylenedioxy, ethylenedioxy and trimethylene 
dioxy. 
[0122] The “substituted alkyl group” for R41’ includes, for 
example, alkyl groups of l to 3 carbon atoms substituted by a 
cycloalkyl group of 3 to 7 carbon atoms (e.g. cyclopentyl, 
cyclohexyl or cycloheptyl) or an optionally substituted aryl 
group (eg phenyl group). Speci?c examples thereof are ben 
Zyl, p-chlorobenZyl, p-methoxybenZyl, p-?uorobenZyl, 
cyclopentylmethyl, cyclohexymethyl, etc. 
[0123] The “substituted alkenyl group” for R41’ includes, 
for example, alkenyl groups of 2 or 3 carbon atoms substi 
tuted by a cycloalkyl group of 5 to 7 carbon atoms (e.g. 
cyclopentyl, cyclohexyl or cycloheptyl) or an aryl group (eg 
phenyl group). Examples thereof are vinyl, propenyl, allyl, 
isopropenyl, etc., Which are substituted by phenyl, cyclopro 
pyl, cyclobutyl, cyclopentyl, cyclohexyl or the like. 
[0124] The “alkenyloxy group” for R41’ includes, for 
example, linear or branched alkenyloxy groups of 2 to 8 
carbon atoms. Speci?c examples thereof are allyloxy, 
isobutenyloxy, etc. 
[0125] The “substituted alkoxy group” for R41’ includes, for 
example, alkoxy groups of l to 3 carbon atoms substituted by 
a cycloalkyl group of 3 to 7 carbon atoms (e.g. cyclopropyl, 
cyclopentyl, cyclohexyl or cycloheptyl) or an optionally sub 
stituted aryl group (eg phenyl group). Speci?c examples 
thereof are benZyloxy, phenethyloxy, cyclopropylmethyloxy, 
cyclopropylethyloxy, cyclopentylmethyloxy, etc. 
[0126] The “substituted alkenyloxy group” for R41’ 
includes, for example, alkenyloxy groups of 2 or 3 carbon 
atoms substituted by a cycloalkyl group of 3 to 7 carbon 
atoms (e.g. cyclopropyl, cyclopentyl, cyclohexyl or cyclo 
heptyl) or an optionally substituted aryl group (eg phenyl 
group). Examples thereof are vinyloxy, propenyloxy, ally 
loxy, isopropenyloxy, etc., Which are substituted by phenyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or the like. 
[0127] Speci?c examples of the “optionally substituted 
aryloxy group” for R41’ are phenoxy, p-nitrophenoxy, p-meth 
oxyphenoxy, p-?uorophenoxy, naphthoxy, etc. 
[0128] Speci?c examples of each of the “substituted 
alkoxycarbonyl group” and the group represented by the for 
mula: -Rd-CO(O)iRe Wherein Rd and Re are as de?ned 
above, are pivaloyloxymethoxycarbonyl, l-(pivaloyloxy) 
ethoxycarbonyl, l-(cyclohexyloxycarbonyloxy)ethoxycar 
bonyl, 5 -methyl-2-oxo- l ,3-dioxolen-4 -ylmethoxycarbonyl, 
5 -(tert-butyl) -2 -oxo- l ,3 -dioxolen-4 -ylmethoxycarbonyl, 
acetoxymethyloxycarbonyl, propyloxymethoxycarbonyl, 
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n-butoxymethoxycarbonyl, isobutoxymethoxycarbonyl, 
1 -(ethoxycarbonyloxy)ethoxycarbonyl, l-(tert-butoxycarbo 
nyloxy)ethoxycarbonyl, 1 -(acetyloxy)ethoxycarbonyl, 
1 -(isobutoxy)ethoxycarbonyl, cyclohexylcarbony 
loxymethoxycarbonyl, 1-(cyclohexylcarbonyloxy)ethoxy 
carbonyl, cyclopentylcarbonyloxymethoxycarbonyl, 1-(cy 
clopentylcarbonyloxy)ethoxycarbonyl, etc. 
[0129] The substituent(s) of each of the “optionally substi 
tuted alkyl group” and the “optionally substituted alkoxy 
group” for Rc includes, for example, halogen atoms, alkoxy 
groups and cycloalkyl groups. 
[0130] The substituent(s) of the “optionally substituted het 
eroarylamino group” for Rc includes those exempli?ed as the 
substituents of (7) the “optionally substituted heteroaryl 
groups” as the substituent(s) of the above-mentioned “option 
ally substituted alkyl group”. 
[0131] As the “alkylene group” for Rd, there are exempli 
?ed the above-exempli?ed ones, preferably methylene. 
[0132] As the “alkenylene group” for Rd, there are exem 
pli?ed the above-exempli?ed ones, preferably vinylene. 
[0133] As the “prodrug”, there are exempli?ed those Which 
can easily be hydrolyZed in a living body to regenerate the 
compound (1) of the present invention. Speci?c examples 
thereof are compounds obtained by converting the amino 
group of the compound represented by the formula (I) to 
iNHQX. Here, the folloWing are exempli?ed as QX: 
(1) 

[Formula 13] 

worn 
0Y0 

O 

(2) %OR33 

(3) %OOiCR34 (R35)iOCOR36 
(4) %OOR37 

[0134] Wherein R3 3 is a hydrogen atom, an alkyl group or an 
optionally substituted aryl group; R34 and R35 are indepen 
dently a hydrogen atom or an alkyl group; R3 6 is a hydrogen 
atom, an alkyl group, an aryl group or a benZyl group; and R3 7 
is an alkyl group or a benZyl group. 

[0135] Preferable examples of QX are the group of (1) and 
the groups of (3). Preferable examples of the groups of (3) are 
groups in Which R34 is a hydrogen atom, R35 is a hydrogen 
atom, methyl or ethyl and R36 is methyl or ethyl. These 
compounds may be produced according to conventional pro 
cesses (for example, J. Med. Chem. 35, 4727 (1992) and WO 
01/40180). In addition, the prodrug may be one Which is 
converted to the original compound under physiological con 
ditions, such as those described in “Development of Medi 
cines Vol. 7, Molecular Design”, pp. 163-198, HirokaWa Sho 
ten, 1990. 
[0136] As the “pharmaceutically acceptable salt”, there are 
exempli?ed inorganic acid salts such as hydrochloride, 
hydrobromide, sulfate, phosphate, nitrate, etc., and organic 
acid salts such as acetic acid salt, propionic acid salt, oxalic 
acid salt, succinic acid salt, lactic acid salt, malic acid salt, 
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tartaric acid salt, citric acid salt, maleic acid salt, fumaric acid 
salt, methanesulfonic acid salt, benZenesulfonic acid salt, 
p-toluenesulfonic acid salt, ascorbic acid salt, etc. 
[0137] In addition, the present invention includes com 
pounds represented by the formula (I), prodrugs thereof and 
pharmaceutically acceptable salts of the compounds or pro 
drugs. The present invention also includes their hydrates or 
solvates (e.g. ethanol solvates). Furthermore, the present 
invention includes all tautomers, all existing stereoisomers 
and all crystal forms of the compound (1) of the present 
invention. 

[0138] Preferable examples of the compound of the present 
invention are the folloWing compounds. In the compounds 
listed in the folloWing tables, the folloWing abbreviations are 
used in some cases for the simpli?cation of description. 

[0139] 2-Py: 2-pyridyl group, 3-Py: 3-pyridyl group, 4-Py: 
4-pyridyl group, Ph: phenyl group, Et: ethyl group, Me: 
methyl group, n-Pr: n-propyl group, i-Pr: isopropyl group, 
n-Bu: n-butyl group, t-Bu: tert-butyl group, Bn: benZyl group, 
Ac: acetyl group, cycpro: cyclopropyl group, cycbu: cyclobu 
tyl group, cychex: cyclohexyl group, etoet: ethoxyethyl 
group, meoet: methoxyethyl group, f2etoet: 2,2-di?uoroet 
hoxyethyl group, f2meoet: di?uoromethoxyethyl group, 
cycprooet: cyclopropyloxyethyl group, isoproet: isopropoxy 
ethyl group, ms: methanesulfonyl group, etomet: ethoxym 
ethyl group, meomet: methoxymethyl group, f2meomet: dif 
luoromethoxymethyl group, and f2etomet: 2,2 
di?uoroethoxymethyl group. 
[0140] The folloWing abbreviations for partial structures 
are used in some cases. 

[Formula 14] 
Q1 : 

N 3 
NH; 

Q2: 

NH NHZ 

Q3: 

Q4: 

F 
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Q44: 

Q46: 

Q48: 

-continued 

MeO O 
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-continued 
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-continued -c0ntinued 
[Formula 15] 

Q60: 

MeO 

CN 



Dec. 25, 2008 US 2008/0318922 A1 
17 

-continued -c0ntinued 

NC 

0 

Ph 

NH2 

CN 

NH2 

OMe 

NHZ 
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Q108: 

Q109: 

QllO: 

Qlll: 

Q112: 

Q113: 

Q114: 

Q115: 

-c0ntinued 

HZN 

[Formula 16] 

Q116: 

Q117: 

Q118: 

Q119: 

Q120: 

Q121: 

Q122: 

Q123: 

Q124: 
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