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(57) ABSTRACT 

The present invention provides a fused ring compound of the 
following formula [I] 

[I] 

Wherein each symbol is as de?ned in the speci?cation, a 
pharmaceutically acceptable salt thereof, and a therapeutic 
agent for hepatitis C, Which contains this compound. The 
compound of the present invention shoWs an anti-hapatitis 
C virus (HCV) action based on the HCV polymerase 
inhibitory activity, and is useful as a therapeutic agent or 
prophylactic agent for hepatitis C. 
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FUSED-RING COMPOUNDS AND USE THEREOF 
AS DRUGS 

[0001] This is a continuation in part of US. patent appli 
cation Ser. No. 09/939,374 ?led on Aug. 24, 2001, Which is 
a continuation in part of PCT/JP00/09181 ?led on Dec. 22, 
2000. 

TECHNICAL FIELD 

[0002] The present invention relates to a novel fused ring 
compound and a pharmaceutically acceptable salt thereof 
useful as a therapeutic agent for hepatitis C, and to an 
intermediate compound for the synthesis thereof. The 
present invention also relates to a novel use of a certain 

fused ring compound or a pharmaceutically acceptable salt 
thereof as a therapeutic agent for hepatitis C. More particu 
larly, the present invention relates to a therapeutic agent for 
hepatitis C, Which contains a novel fused ring compound or 
a pharmaceutically acceptable salt thereof, Which is effective 
for the prophylaxis or treatment of hepatitis C and Which 
shoWs anti-hepatitis C virus (HCV) activity, particularly 
anti-HCV activity based on an RNA-dependent RNA poly 
merase inhibitory activity. 

BACKGROUND ART 

[0003] In 1989, a main causative virus of non-A non-B 
posttransfusion hepatitis Was found and named hepatitis C 
virus (HCV). Since then, several types of hepatitis viruses 
have been found besides type A, type B and type C, Wherein 
hepatitis caused by HCV is called hepatitis C. 

[0004] The patients infected With HCV are considered to 
involve several percent of the World population, and the 
infection With HCV characteristically becomes chronic. 

[0005] HCV is an envelope RNA virus, Wherein the 
genome is a single strand plus-strand RNA, and belongs to 
the genus Hepacivirus of Flavivirus (from The International 
Committee on Taxonomy of Viruses, International Union of 
Microbiological Societies). Of the same hepatitis viruses, for 
example, hepatitis B virus (HBV), Which is a DNA virus, is 
eliminated by the immune system and the infection With this 
virus ends in an acute infection except for neonates and 
infants having yet immature immunological competence. In 
contrast, HCV somehoW avoids the immune system of the 
host due to an unknown mechanism. Once infected With this 
virus, even an adult having a mature immune system fre 
quently develops persistent infection. 

[0006] When chronic hepatitis is associated With the per 
sistent infection With HCV, it advances to cirrhosis or 
hepatic cancer in a high rate. Enucleation of tumor by 
operation does not help much, because the patient often 
develops recurrent hepatic cancer due to the sequela in?am 
mation in non-cancerous parts. In addition, there is a report 
on the involvement of HCV infection in dermatosis such as 

chronic urticaria, lichen planus, cryoglobulinemic purpura 
and the like (The Japanese Journal of Dermatology, 111(7), 
1075-81, 2001). 
[0007] Thus, an effective therapeutic method of hepatitis 
C is desired. Apart from the symptomatic therapy to sup 
press in?ammation With an anti-in?ammatory agent, the 
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development of a therapeutic agent that reduces HCV to a 
loW level free from in?ammation and that eradicates HCV 
has been strongly demanded. 

[0008] At present, a treatment With interferon is the only 
effective method knoWn for the eradication of HCV. HoW 
ever, interferon can eradicate the virus only in about one 
third of the patient population. For the rest of the patients, it 
has no effect or provides only a temporary e?‘ect. Therefore, 
an anti-HCV drug to be used in the place of or concurrently 
With interferon is aWaited in great expectation. 

[0009] In recent years, Ribavirin (1-[3-D-ribofuranosyl 
1H-1,2,4-triaZole-3-carboxamide) has become commer 
cially available as a therapeutic agent for hepatitis C, Which 
is to be used concurrently With interferon. It enhances the 
e?icacy of interferon but only to a loW e?icacy rate, and a 
different novel therapeutic agent for hepatitis C is desired. 

[0010] Also, an attempt has been made to potentiate the 
immunocompetence of the patient With an interferon ago 
nist, an interleukin-12 agonist and the like, thereby to 
eradicate the virus, but an effective pharmaceutical agent has 
not been found yet. 

[0011] In addition, the inhibition of HCV groWth, Wherein 
HCV-speci?c protein is targeted, has been draWing attention 
these days. 

[0012] The gene of HCV encodes a protein such as serine 
protease, RNA helicase, RNA-dependent RNA polymerase 
and the like. These proteins function as a speci?c protein 
essential for the groWth of HCV. 

[0013] One of the speci?c proteins, RNA-dependent RNA 
polymerase (hereinafter to be also brie?y referred to as an 
HCV polymerase), is an enZyme essential for the groWth of 
the virus. The gene replication of HCV having a plus-strand 
RNA gene is considered to involve synthesis of a comple 
mentary minus-strand RNA by the use of the plus-strand 
RNA as a template, and, using the obtained minus-strand 
RNA as a template, amplifying the plus-strand RNA. The 
portion called NS5B of a protein precursor, that HCV codes 
for, has been found to shoW an RNA-dependent RNA 
polymerase activity (EMBO 1., 15, 12-22, 1996), and is 
considered to play a central role in the HCV gene replica 
tion. 

[0014] Therefore, an HCV polymerase inhibitor can be a 
target in the development of an anti-HCV drug, and the 
development thereof is eagerly aWaited. HoWever, an effec 
tive HCV polymerase inhibitor has not been developed yet, 
like in other attempts to develop an anti-HCV drug based on 
other action mechanisms. As the situation stands, no phar 
maceutical agent can treat hepatitis C satisfactorily. 

[0015] The folloWing discloses knoWn compounds rela 
tively similar to the compound of the present invention. 

[0016] The therapeutic agents for hepatitis C, Which have 
a benZimidaZole skeleton, are knoWn from JP-A-2001 

247550 (WO01/47883, EP1162196A1) and WO02/04425. 

[0017] These publications disclose the folloWing [3-ketoa 
mide compounds I etc. and K etc., respectively, as anti-HIV 
agents having an integrase inhibitory activity: 
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compound J 

Cl 

0 

compound K 
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[0018] Note that the earliest publication dates of these 
publications are Jul. 5, 2001 (WO01/47883) and Jan. 17, 
2002 (WO02/04425), and the priority date of the present 
application is Jun. 26, 2001, antedating these publication 
dates. 

[0019] In addition, a knoWn therapeutic agent for hepatitis 
C having a benZimidaZole skeleton is also disclosed in 

WO97/36866, Japanese Patent Application under PCT laid 
open under kohyo No. 2000-511899 (EP906097) and 
WO99/5 1 61 9. 

[0020] WO97/36866 discloses the following compound D 
and the like, and HCV helicase inhibitory activity of the 
compounds. 

[0021] Japanese Patent Application under PCT laid-open 
under kohyo No. 2000-511899 (EP906097) discloses the 
folloWing compound E and the like, and W099/ 51619 
discloses the folloWing compound F and the like, in both of 
Which a possibility of these compounds being effective as an 
HCV inhibitor is mentioned. 

[0022] However, these publications do not include the 
compound disclosed in the present speci?cation, or a dis 
closure suggestive thereof. 

compound D 
N N 

CK 19 N N 
H H 

compound E 

HCl 

HZNOC 

compound F 

Cl 
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[0023] A known anti-hepatitis virus agent having a benZ 
imidaZole skeleton is disclosed in Japanese Patent Applica 
tion under PCT laid-open under kohyo No. 2000-503017 
(WO97/25316) and Japanese Patent Application under PCT 
laid-open under kohyo No. 10-505092 (WO96/7646). 

[0024] WO97/25316 discloses the following compoundA 
and the like, wherein the use thereof is for a treatment of 
viral infection. The target virus is a DNA virus such as 
hepatitis B virus and the like. However, this publication does 
not include the compound disclosed in the present speci? 
cation or a description regarding or suggestive of HCV. 

[0025] Japanese Patent Application under PCT laid-open 
under kohyo No. 10-505092 discloses the following com 
pound B and the like, wherein the use thereof is for a 
treatment of viral infection. The target virus is a DNA virus 
such as herpesvirus and hepatitis B virus. However, this 
publication does not include the compound disclosed in the 
present speci?cation or a description regarding or suggestive 
of HCV. 

compound A 
01 N 

\>—NQ 
01 N 

“I'll/OH 
HG 

compound B 
01 N 

01 1. OH 

OH 

HO/ 

[0026] The benZimidaZole derivatives having an antiviral 
activity have been disclosed in JP-A-3-31264, U.S. Pat. No. 
3,644,382 and U.S. Pat. No. 3,778,504. In addition, WO98/ 
37072 discloses, as a production inhibitor of tumor necrosis 
factor (TNF) and cyclic AMP, a benZimidaZole derivative for 
the use as an anti-human immunode?ciency virus (HIV) 
agent and an anti-in?ammation agent. WO98/05327 dis 
closes, as a reverse transcriptase inhibitor, a benZimidaZole 
derivative for the use as an anti-HIV agent. J. Med. Chem. 

(13(4), 697-704, 1970) discloses, as a neuraminidase inhibi 
tor, a benZimidaZole derivative for the use as an anti 
in?uenZa virus agent. 

[0027] However, none of these publications includes the 
compound of the present invention or a description regard 
ing or suggestive of an anti-HCV effect. 

[0028] Known benZimidaZole derivatives having a phar 
maceutical use other than as an antiviral agent are disclosed 

in JP-A-8-501318 (U.S. Pat. No. 5,814,651) and JP-A-8 
134073 (U.S. Pat. No. 5,563,143). These publications dis 

Feb. 8, 2007 

close the following compound C and the like as a catechol 
diether compound, and the use thereof as an anti-in?amma 
tion agent. However, neither of the publications includes the 
compound of the present invention, and as the action mecha 
nism, the former discloses phosphodiesterase IV and the 
latter discloses TNF. These publications do not include a 
description regarding or suggestive of an anti-HCV effect. 

[0029] Japanese Patent Application under PCT laid-open 
under kohyo No. 2000-159749 (EP882718) discloses the 
following compound G and the like, and the use thereof for 
the treatment of bronchitis, glomerulonephritis and the like. 
However, this publication does not include the compound of 
the present invention, but discloses only a phosphodiesterase 
IV inhibitory and hypoglycemic action. This publication 
does not include a description regarding or suggestive of an 
anti-HCV effect. 

[0030] U.S. Pat. No. 6,211,177 discloses the following 
compound H and the like with their use as antitumor agents. 
However, this publication does not encompass the com 
pound of the present invention, and does not disclose or 
suggest an anti-HCV effect. 

compound C 

HOOC N 

\ OMe 

compound G 

EtOOC 

compound H 

EtOOC 

[0031] WO98/50029, WO98/50030 and WO98/50031 dis 
close benZimidaZole derivatives as an antitumor agent hav 
ing a protein isoprenyl transferase action. While this publi 
cation discloses a wide scope of the claims, at least it does 
not include a compound analogous to the compound of the 
present invention or a description regarding or suggestive of 
an anti-HCV effect. 

[0032] JP-A-8-109169 (EP694535) discloses the applica 
tion of a tachykinin receptor antagonist to treat an in?am 
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matory disease, and WO96/357l3 discloses the application 
thereof as a growth hormone release promoter to treat a 

growth hormone-related disease such as osteoporosis and 
the like. However, none of these publications includes a 
description regarding or suggestive of an anti-HCV effect. 

[0033] WO200l/2l634 discloses the following compound 
I in a chemical library. However, this publication does not 
encompass the compound of the present invention. While it 
discloses an antimicrobial activity of certain compounds, 
this publication does not teach or suggest an anti-HCV 
effect. 

compound I 

[0034] JP-A-53-l4735 discloses a benZimidaZole deriva 
tive as a brightener besides its pharmaceutical use, but this 
publication does not include the compound of the present 
invention. 

SUMMARY OF THE INVENTION 

[0035] Based on the ?ndings from the preceding studies, 
it has been elucidated that a pharmaceutical agent having an 
anti-HCV activity is effective for the prophylaxis and treat 
ment of hepatitis C, and particularly an anti-HCV agent 
having an inhibitory activity on RNA-dependent RNA poly 
merase of HCV can be a prophylactic and therapeutic agent 
effective against hepatitis C and a prophylactic and thera 
peutic agent for the disease caused by hepatitis C. 

[0036] Accordingly, the present invention provides a phar 
maceutical agent having an anti-HCV activity, particularly a 
pharmaceutical agent having an RNA-dependent RNA poly 
merase inhibitory activity. 

[0037] The present inventors have made an in-depth study 
of compounds having an anti-HCV activity, particularly 
RNA-dependent RNA polymerase inhibitory activity, and 
completed the present invention. 

[0038] Thus, the present invention provides the following 
(1) to (88). 

[0039] (l) A therapeutic agent for hepatitis C, which 
comprises a fused ring compound of the following for 
mula [I] or a pharmaceutically acceptable salt thereof as 
an active ingredient: 
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wherein 

[0040] a broken line is a single bond or a double bond, 

[0041] G1 is C(iRl) or a nitrogen atom, 

[0042] G2 is C(iR2) or a nitrogen atom, 

[0043] G3 is C(iR3) or a nitrogen atom, 

[0044] G4 is C(iR4) or a nitrogen atom, 

[0045] G5 , G6, G8 and G9 are each independently a carbon 
atom or a nitrogen atom, 

[0046] G7 is C(iR7), an oxygen atom, a sulfur atom, or a 
nitrogen atom optionally substituted by RS, 

[0047] wherein R1, R2, R3 and R4 are each indepen 
dently, 

[0048] (1) hydrogen atom, 

[0049] (2) C1_6 alkanoyl, 
[0050] (3) carboxyl, 

[0051] (4) cyano, 

[0052] (5) nitro, 
[0053] (6) Cl_6 alkyl optionally substituted by l to 3 

substituent(s) selected from the following group A, 

[0054] group A; halogen atom, hydroxyl group, car 
boxyl, amino, C1_6 alkoxy, C1_6 alkoxy C1_6 alkoxy, 
C1_6 alkoxycarbonyl and C1_6 alkylamino, 

[0055] (7) %OOR“ 

[0056] wherein Ra1 is optionally substituted C1_6 
alkyl (as de?ned above), C6_l4 aryl C1_6 alkyl option 
ally substituted by l to 5 substituent(s) selected from 
the following group B or glucuronic acid residue, 

[0057] group B; halogen atom, cyano, nitro, C1_6 
alkyl, halogenatekdl Cl_6 alkyl, Cl_6 alkgpoy], 
i(CH2)r4COOR , i(CH2)riCONR R , 

5232;505:501 5055205135553’ i 2 ri 2 5 i 2 ri s 

igg?zgriggil RblR;(CH2)riSO2Rb1 and 
i 2 ri 2 3 

[0058] wherein Rbl and Rb2 are each indepen 
dently hydrogen atom or C l_6 alkyl and r is 0 or an 
integer of l to 6, 

[0059] (8) %ONRa2Ra3 

[0060] wherein Ra2 and Ra3 are each independently 
hydrogen atom, C1_6 alkoxy or optionally substituted 
C1_6 alkyl (as de?ned above), 
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[0061] (9) %(=NRa4)NH2 
[0062] wherein Ra4 is hydrogen atom or hydroxyl 

group, 

[0063] (10) iNHRaS 
[0064] Wherein Ra5 is hydrogen atom, Cl_6 alkanoyl 

or C1_6 alkylsulfonyl, 

[0065] (11) iOR86 
[0066] Wherein Ra6 is hydrogen atom or optionally 

substituted Cl_6 alkyl (as de?ned above), 

[0067] (12) iSOZRM 
[0068] Wherein Ra7 is hydroxyl group, amino, Cl_6 

alkyl or C1_6 alkylamino, 

[0069] (13) iP(=O)(ORa3')2 
[0070] Wherein Ra3l is hydrogen atom, optionally 

substituted C l_6 alkyl (as de?ned above) or C6_l4 aryl 
C1_6 alkyl optionally substituted by l to 5 substitu 
ent(s) selected from the above group B 

[0071] or 

[0072] (14) heterocyclic group having 1 to 4 heteroat 
om(s) selected from an oxygen atom, a nitrogen atom 
and a sulfur atom, and 

[0073] R7 and R8 are each hydrogen atom or optionally 
substituted Cl_6 alkyl (as de?ned above), 

[0074] 
[0075] (l) C3_8 cycloalkyl optionally substituted by l to 

5 substituent(s) selected from the folloWing group C, 

ring Cy is 

[0076] group C; hydroxyl group, halogen atom, Cl_6 
alkyl and C1_6 alkoxy, 

[0077] (2) C3_8 cycloalkenyl optionally substituted by l 
to 5 substituent(s) selected from the above group C, or 

l 
( 14 )v ( 14 )v ( 14 )v (@W 

S S 

(3) 

O 

[0078] Wherein u and v are each independently an 
integer of l to 3, 

[0079] 
[0080] (1) C6-14 aryl, 
[0081] (2) C3_8 cycloalkyl, 
[0082] (3) C3_8 cycloalkenyl or 

ring A is 

[0083] (4) heterocyclic group having 1 to 4 heteroat 
om(s) selected from an oxygen atom, a nitrogen atom 
and a sulfur atom, 

[0084] R5 and R6 are each independently 

[0085] (1) hydrogen atom, 

[0086] (2) halogen atom, 
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[0087] (3) optionally substituted Cl’6 alkyl (as de?ned 
above) or 

[0088] (4) ADRaS 
[0089] Wherein Ra8 is hydrogen atom, C1_6 alkyl or 

C67l4 aryl C1_6 alkyl, and 

[0090] X is 

[0091] 
[0092] 
[0093] 
[0094] 
[0095] 

(1) hydrogen atom, 

(2) halogen atom, 

(3) cyano, 

(4) nitro, 
(5) amino, Cl_6 alkanoylamino, 

[0096] (6) C1_6 alkylsulfonyl, 
[0097] (7) optionally substituted C1_6 alkyl (as de?ned 

above), 
[0098] (8) C2_6 alkenyl optionally substituted by l to 3 

substituent(s) selected from the above group A, 

[0099] (9) %ooRa9 

[0100] Wherein Ra9 is hydrogen atom or C1_6 alkyl, 

[0101] (10) iCONHi (CH2)1iRal° 
[0102] Wherein Ralo is optionally substituted C1_6 

alkyl (as de?ned above), C1_6 alkoxycarbonyl or C1_6 
alkanoylamino and l is 0 or an integer of l to 6, 

[0103] (11) 491811 

[0104] Wherein Rall is hydrogen atom or optionally 
substituted Cl_6 alkyl (as de?ned above) 

[0105] or 

[0106] 

[0107] 

[0108] 

[0109] 

[0110] 

[0111] 

[0112] 
D: 

[0113] (2') C6_l4 aryl optionally substituted by l to 5 
substituent(s) selected from the folloWing group D, 

(12) 

Wherein 

ring B is 

(1') CW aryl, 

(2') C3_8 cycloalkyl or 

(3') heterocyclic group (as de?ned above), 

each Z is independently 

(1') a group selected from the folloWing group 

[0114] (3') C3_8 cycloalkyl optionally substituted by l 
to 5 substituent(s) selected from the folloWing group 
D’ 

[0115] (4') C6_l4 aryl C1_6 alkyl optionally substituted 
by l to 5 substituent(s) selected from the folloWing 
group D, 
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[0116] (5') heterocyclic group optionally substituted 
by l to 5 substituent(s) selected from the following 
group D, 

[0117] Wherein the heterocyclic group has 1 to 4 
hetero-atom(s) selected from an oxygen atom, a 
nitrogen atom and a sulfur atom, or 

[0118] (6') heterocycle C1_6 alkyl optionally substi 
tuted by l to 5 substituent(s) selected from the 
folloWing group D, 

[0119] Wherein the heterocycle C1_6 alkyl is Cl_6 
alkyl substituted by heterocyclic group optionally 
substituted by l to 5 substituent(s) selected from the 
group D, as de?ned above, 

[0120] group D: 

[0121] (a) hydrogen atom, 

[0122] (b) halogen atom, 

[0123] (c) cyano, 

[0124] (d) nitro, 

[0125] (e) optionally substituted C1_6 alkyl (as 
de?ned above), 

[0126] (i) *(CHQFCORMS, 
[0127] (hereinafter each t means independently 0 

or an integer of l to 6), 

[0128] Wherein Ral8 is 

[0129] (1") optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0130] (2") C6_l4 aryl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B or 

[0131] (3") heterocyclic group optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B 

[0132] Wherein the heterocyclic group has 1 
to 4 heteroatom(s) selected from an oxygen 
atom, a nitrogen atom and a sulfur atom, 

[0133] (g) i(CH2)t4COORal9 
[0134] Wherein Ral9 is hydrogen atom, option 

ally substituted C1_6 alkyl (as de?ned above) or 
C6_l4 aryl Cl_6 alkyl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0135] (h) i(CH2)t%ONRa27Ra28 
[0136] Wherein Ra27 and Ra28 are each indepen 

dently, 

[0137] (1") hydrogen atom, 

[0138] (2") optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0139] (3") C6_l4 aryl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

Feb. 8, 2007 

[0140] (4") C6_l4 aryl C1_6 alkyl optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

[0141] (5") heterocyclic group optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

[0142] (6") heterocycle C1_6 alkyl optionally 
substituted by l to 5 substituent(s) selected 
from the above group B, 

[0143] Wherein the heterocycle C1_6 alkyl is C1_6 
alkyl substituted by heterocyclic group optionally 
substituted by l to 5 substituent(s) selected from 
the above group B, as de?ned above, 

[0144] (7") C3_8 cycloalkyl optionally substi 
tuted by l to 5 substituent(s) selected from the 
above group B, 

[0145] (8") C3_8 cycloalkyl C1_6 alkyl optionally 
substituted by l to 5 substituent(s) selected 
from the above group B, 

[0146] (9") hydroxyl group or 

[0147] (10") C1_6 alkoxy, 

[0148] (i) i(CH2)tiC(=NRa33)NH2 
[0149] Wherein Ra33 is hydrogen atom, C1_6 

alkyl, hydroxyl group or Cl_6 alkoxy, 

[0150] i(CH2)4ORa2O 
[0151] Wherein Ra20 is 

[0152] (1") hydrogen atom, 

[0153] (2") optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0154] (3") optionally substituted C2_6 alkenyl 
(as de?ned above), 

[0155] (4") C2_6 alkynyl optionally substituted 
by l to 3 substituent(s) selected from the above 
group A, 

[0156] (5") C6_l4 aryl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0157] (6") C6_l4 aryl C1_6 alkyl optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

[0158] (7") heterocyclic group optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

[0159] (8") heterocycle Cl_6 alkyl optionally 
substituted by l to 5 substituent(s) selected 
from the above group B, 

[0160] (9") C3_8 cycloalkyl optionally substi 
tuted by l to 5 substituent(s) selected from the 
above group B, or 

[0161] (10") C3_8 cycloalkyl C1_6 alkyl option 
ally substituted by l to 5 substituent(s) selected 
from the above group B, 
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[0163] wherein Ra2l is amino, Cl_6 alkylamino 
or heterocyclic group optionally substituted by 
l to 5 substituent(s) selected from the above 
group B, and p is 0 or an integer of l to 6, 

[0164] (1) i(CH2)tiNRa22Ra23 
[0165] Wherein Ra22 and Ra23 are each indepen 

dently 

[0166] (1") hydrogen atom, 

[0167] (2") optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0168] (3") C6_l4 aryl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0169] (4") C6_l4 aryl C1_6 alkyl optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

[0170] (5") heterocycle C1_6 alkyl optionally 
substituted by l to 5 substituent(s) selected 
from the above group B or 

[0171] (6") heterocyclic group optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

0172 m i CH iNRa” COiRa24 2 t 

[0173] Wherein Ra29 is hydrogen atom, C1_6 
alkyl or Cl_6 alkanoyl, and Ra24 is 

[0174] (1") amino, 

[0175] (2") Cl_6 alkylamino, 

[0176] (3") optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0177] (4") C6_l4 aryl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0178] (5") heterocyclic group optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B or 

[0179] (6") heterocycle C1_6 alkyl optionally 
substituted by l to 5 substituent(s) selected 
from the above group B, 

[0180] (n) i(CH2)tiNRa29SO2iRa25 
[0181] Wherein Ra29 is as de?ned above, and 

[0182] Ra25 is hydrogen atom, optionally substi 
tuted C1_6 alkyl (as de?ned above), C6_l4 aryl 
optionally substituted by l to 5 substituent(s) 
selected from the above group B or heterocyclic 
group optionally substituted by l to 5 substitu 
ent(s) selected from the above group B, 

[0183] (o) i(CH2)tiS(O)qiRa25 
[0184] Wherein Ra25 is as de?ned above, and q is 

0, l or 2, 
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[0185] (p) i(CH2)tiSO2iNHRa26 
[0186] Wherein Ra26 is hydrogen atom, option 

ally substituted C1_6 alkyl (as de?ned above), 
C67l4 aryl optionally substituted by l to 5 sub 
stituent(s) selected from the above group B or 
heterocyclic group optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0187] 
[0188] 

and 

(q) heterocyclic group having 1 to 4 het 
eroatom(s) selected from an oxygen atom, a nitro 
gen atom and a sulfur atom, and 

[0189] W is an integer of l to 3, and 

[0190] Y is 

[0191] 
[0192] 
[0193] 
[0194] 

(l') a single bond, 

(2') C1_6 alkylene, 
(3') C2_6 alkenylene, 

[0195] (hereinafter m and n are each indepen 
dently 0 or an integer of l to 6), 

[0196] (5') icoi, 

[01971 (6') *COF (CHQF, 
[0198] (7') iCONHi (CH2)niNHi, 

[0199] (8') iNHCOZi, 
[0200] (9') iNHCONHi, 

[0201] (10')A)i(CH2)n%Oi, 
[0202] (11') wimngnioi, 

[0203] (12') iSOZi, 
[0204] (13') i(CH2)miNRal2i(CH2)ni 

[0205] Wherein Ral2 is 

[0206] (1") hydrogen atom, 

[0207] (2") optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0208] (3") C6_l4 aryl Cl_6 alkyl optionally sub 
stituted by l to 5 substituent(s) selected from 
the above group B, 

[0209] (4") C6_l4 aryl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0210] (5") coRb5 
[0211] Wherein Rb5 is hydrogen atom, option 

ally substituted Cl_6 alkyl (as de?ned above), 
C aryl optionally substituted by l to 5 sub 

8'14 
stituent(s) selected from the above group B or 
C67l4 aryl C1_6 alkyl optionally substituted by l to 
5 subst1tuent(s) selected from the above group 

a 

[0212] (6") %OORb5 (Rb5 is as de?ned above) 
01‘ 

[0213] (7") iSO2Rb5 (Rb5 is as de?ned above), 



US 2007/0032497 A1 

[0214] (14') iNRalzCOi (Ral2 is as de?ned 
above), 

[0216] wherein Ral3 is hydrogen atom, option 
ally substituted Cl_6 alkyl (as de?ned above) or 
C6_l4 aryl C1_6 alkyl optionally substituted by l 
to 5 substituent(s) selected from the above 
group B, 

[0217] (16) iCONH%HRal4i 
[0218] Wherein Ral4 is C6_l4 aryl optionally sub 

stituted by l to 5 substituent(s) selected from 
the above group B, 

[0219] (17) of (cngmicRalsRalLmngni 
[0220] Wherein Rals and Ral6 are each indepen 

dently 

[0221] (1") hydrogen atom, 

[0222] (2") carboxyl, 
[0223] (3") cl_6 alkyl, 
[0224] (4") iOR“ 
[0225] Wherein Rb6 is C1_6 alkyl or C6_l4 aryl 

Clrsalkyl, 
[0226] or 

[0227] (5") iNHR'” 
[0228] Wherein Rb7 is hydrogen atom, C1_6 

alkyl, C1_6 alkanoyl or C6_l4 aryl C1_6 alkyloxy 
carbonyl, or Rals is optionally 

[0229] Wherein n', ring B', Z' and W' are the 
same as the above-mentioned n, ring B, Z and 
W, respectively, and may be the same as or 
di?cerent from the respective counterparts, 

[0230] (18') i(CH2)niNRal2%HRal5i(Ral2 
and Rals are each as de?ned above), 

[0231] (19') iNRaUSOZ 
[0232] Wherein Ral7 is hydrogen atom or Cl_6 

alkyl, 

[0233] (20') iS(O)ei(CH2)miCRa15Ra16i 
(CH2)ni (e is 0, l or 2, RalS and Ral6 are each as 
de?ned above), 

[0234] or 

[023%] (21) i(CH2)m%Ra15Ral6i(CH2)ni 
(R and Ral6 are each as de?ned above). 

[0236] (2) The therapeutic agent of (1) above, Wherein l to 
4 of the G1, G2, G3, G4, G5, G6, G7, G8 and G9 is (are) a 
nitrogen atom. 

[0237] (3) The therapeutic agent of (2) above, Wherein G2 
is C(iR2) and G6 is a carbon atom. 

(6") 
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[0238] (4) The therapeutic agent of (2) or (3) above, 
Wherein G5 is a nitrogen atom. 

[0239] (5) The therapeutic agent of (1) above, Wherein, in 
formula [I], the moiety 

is a fused ring selected from 

R1 R7 R7 

R2 R2 N\ 
\ \ 

R3 N R3 N 

R4 \ R4 \ 

R1 R7 R1 R7 

R2 R2 
\ \ \ \ 

NI / a I / a 
N\ R3 N N\ 

R4 

R1 /R8 /R8 
R2 i N R2 N N I \ 

R3 / R3 / / 

R4 

R1 /R8 
R2 

\ 

/ 

R4 

R1 

R2 N R2 N N 
\ 

: \ , \ , 
I / R3 N R3 N 

R4 \ R4 \ 

R1 R1 

R2 R2 
\ N \ N 

\ , \ , 

fl I / N R3 N N 

4 \ \ 
R 
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-continued 
[0241] (7) The therapeutic agent of (6) above, Which 

comprises a fused ring compound of the following for 
R2 N R2 N mula [l-l] 

\ N Y \ N 11» Nl w’ R3 N/ N\ / N\ 
R4 

R1 

R2 R2 
/ /N / N /N 

/ , \ , 
N \ \ 

R3 \ R3 N 

R4 

R1 Wherein each symbol is as de?ned in (l), 

R2 R2 N 

12%“ / Y/N \ N / N / R3 N/ \gi R3 \ 
R4 

[1-1] 

or a pharmaceutically acceptable salt thereof as an active 
ingredient. 

[0242] (8) The therapeutic agent of (6) above, Which 
comprises a fused ring compound of the folloWing for 
mula [1-2] 

R1 R1 

R2 0 R2 S R1 [1-2] 

and . 

/ / R2 N R5 

R4 R4 R3 N Rs 

[0240] (6) The therapeutic agent of (5) above, Wherein, in 
formula [I], the moiety 

Wherein each symbol is as de?ned in (1), 

G2’ ~,G8.-G\ or 'a pharmaceutically acceptable salt thereof as an active 
5 5 ‘G6_ ingredient. 
G3, ,G9__ 5" 

‘~G4' ‘G\ [0243] (9) The therapeutic agent of (6) above, Which 
comprises a fused ring compound of the folloWing for 
mula [1-3] 

is a fused ring selected from 

1 

I \ N\ d R2 / /N Wherein each symbol is as de?ned in (1), 
3.11 . 

R3 N/ N\>— R3 \ N%i 
R4 

or a pharmaceutically acceptable salt thereof as an active 
ingredient. 

[0244] (10) The therapeutic agent of (6) above, Which 
comprises a fused ring compound of the folloWing for 
mula [l-4] 
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wherein each symbol is as de?ned in (1), 

or a pharmaceutically acceptable salt thereof as an active 
ingredient. 

[0245] (11) The therapeutic agent of any of (1) to (10) 
above, Wherein at least one of R1, R2, R3 and R4 is 
carboxyl, 4COORa1, iCONRaZR?, iSO2Ra7 
(wherein R“, Raz, Ra3 and Ra7 are as de?ned in (1)), 

N\ 
/ ll 

gym i? 
N 
H 

[0246] (12) The therapeutic agent of (11) above, Wherein 
at least one of R1, R2, R3 and R4 is carboxyl, 4COORa1, 
4B7CONRa2Ra3 or iSO2Ra7 Wherein Ral, Raz, R83 and 
R are as de?ned in (1). 

[0247] (13) The therapeutic agent of any of (1) to (10) 
above, Wherein at least one of R1, R2, R3 and R4 is 
‘COOK Wherein Ra1 is glucuronic acid residue. 

[0248] (14) The therapeutic agent of any of (1) to (10) 
above, Wherein at least one of R1, R2, R3 and R4 is 
heterocyclic group having 1 to 4 heteroatom(s) selected 
from an oxygen atom, a nitrogen atom and a sulfur atom. 

[0249] (15) The therapeutic agent of any of (1) to (14) 
above, Wherein the ring Cy is cyclopentyl, cyclohexyl, 
cycloheptyl, tetrahydrothiopyranyl or piperidino. 

[0250] (16) The therapeutic agent of any of (1) to (14) 
above, Wherein the ring Cy is 

N 

Wherein each symbol is as de?ned in (1). 

[0251] (17) The therapeutic agent of any of (1) to (16) 
above, Wherein the ring A is C6_l4 aryl. 
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[0252] (18) The therapeutic agent of any of (1) to (17) 
above, Wherein at least one substituent optionally substi 
tuted by group A is a substituent substituted by C1_6 
alkoxy C1_6 alkoxy. 

[0253] (19) The therapeutic agent of any of (1) to (18) 
above, Wherein the Y is i(CH2)miCRa15Ral6i 
(CH2) i Wherein each symbol is as de?ned in (1). 

[0254] (20) The therapeutic agent of any of (1) to (19) 
above, Wherein at least one group represented by Z is 
heterocycle Cl_6 alkyl optionally substituted by 1 to 5 
substituent(s) selected from the group D. 

[0255] (21) The therapeutic agent of any of (1) to (19) 
above, Wherein at least one group represented by Z is a 
heterocyclic group optionally substituted by 1 to 5 sub 
stituent(s) selected from the group D, Wherein said het 
erocyclic group is selected from the folloWing groups: 

/El 

O/ko, 
El 

1 

O 
N\syo, o, N o, 

—</ | —</ o/El s/El 
N\ l N\ 1 E E 

%1 % i / 
s O, s \O 
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-continued 

M ?wsoo 
Ra35 

N R335 N R335 

_</ T and —</ 
E3 ’N N R335 

Ra35 

wherein E1 is an oxygen atom, a sulfur atom or N(iRa35), 
E2 is an oxygen atom, CH2 or N(iRa35), E3 is an oxygen 
atom or a sulfur atom, Wherein each Ra35 is independently 
hydrogen atom or C1_6 alkyl, f is an integer of l to 3, and 
h and h' are the same or different and each is an integer of 
l to 3. 

[0256] (22) The therapeutic agent of (21) above, Wherein 
at least one group represented by Z is heterocyclic group 
optionally substituted by l to 5 substituent(s) selected 
from the group D Wherein said heterocyclic group is 
selected from the folloWing groups: 

Wherein each symbol is as de?ned in (21). 

[0257] (23) The therapeutic agent of any of (l) to (19) 
above, Wherein at least one group represented by group D 
is i(CH2)t4CONRa27Ra28 Wherein each symbol is as 
de?ned in (l), and at least one of Ra27 and Ra28 is C1_6 
alkoxy. 

[0258] (24) The therapeutic agent of any of (l) to (19) 
above, Wherein at least one group represented by group D 
is i(CH2)t4C(=NRa33)NH2 Wherein each symbol is as 
de?ned in (l), and Ra33 is hydroxyl group or C1_6 alkoxy. 

[0259] (25) The therapeutic agent of any of (l) to (19) 
above, Wherein at least one group represented by group D 
is i(CH2)t4Oi(CH2)p4CORa2l, Wherein each sym 
bol is as de?ned in (l), and Ra2l is amino. 

[0260] (26) The therapeutic agent of any of (l) to (19) 
above, Wherein at least one group represented by group D 
is i(CH2)tiNRa29COiRa24 Wherein each symbol is as 
de?ned in (l), and Ra24 is amino or Cl_6 alkylamino. 
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[0261] (27) The therapeutic agent of any of (l) to (19) 
above, Wherein at least one group represented by group D 
is i(CH2)tiNRa22Ra23 Wherein each symbol is as 
de?ned in (l), and at lease one of Ra22 and Ra23 is 
heterocyclic group optionally substituted by l to 5 sub 
stituent(s) selected from the group B. 

[0262] (28) The therapeutic agent of any of (l) to (19) 
above, Wherein at least one group represented by group D 
is heterocyclic group having 1 to 4 heteroatom(s) selected 
from an oxygen atom, a nitrogen atom and a sulfur atom. 

[0263] (29) A fused ring compound of the folloWing 
formula [II] 

Wherein 

the moiety 

is a fused ring selected from 

[0264] Wherein R1, R2, R3 and R4 are each indepen 
dently, 

[0265] (1) hydrogen atom, 

[0266] (2) Cl_6 alkanoyl, 
[0267] (3) carboxyl, 

[0268] (4) cyano, 

[0269] (5) nitro, 
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[0270] (6) C1_6 alkyl optionally substituted by 1 to 3 
substituent(s) selected from the following group A, 

[0271] group A; halogen atom, hydroxyl group, car 
boxyl, amino, C1_6 alkoxy, C1_6 alkoxy Cl_6 alkoxy, 
C1_6 alkoxycarbonyl and C1_6 alkylamino, 

[0272] (7) %ooRal 

[0273] Wherein Ra1 is optionally substituted C1_6 
alkyl (as de?ned above), C6_l4 aryl C1_6 alkyl option 
ally substituted by 1 to 5 substituent(s) selected from 
the folloWing group B or glucuronic acid residue, 

[0274] group B; halogen atom, cyano, nitro, C1_6 
alkyl, halogenated Cl_6 alkyl, Cl_6 alkanoyl, 
i(CH2)r%OORbl, i(CH2)riCONRblRb2, 
i(CH2)riNRblRb2, i(CH2)riNRbl CORb2, 
*(CHQFNHSOZRM, *(CHQFORM, 
i(CH2)riSRbl, i(CH2)riSO2Rbl and 
i(CH2)riSO2NRblRb2 
[0275] Wherein Rbl and Rb2 are each indepen 

dently hydrogen atom or C l_6 alkyl and r is 0 or an 
integer ofl to 6, 

[0276] (8) %ONRa2Ra3 

[0277] Wherein Ra2 and Ra3 are each independently 
hydrogen atom, C l_6 alkoxy or optionally substituted 
C1_6 alkyl (as de?ned above), 

[0278] (9) %I(=NRa“)NH2 
[0279] Wherein Ra4 is hydrogen atom or hydroxyl 

group, 

[0280] (10) iNHRaS 
[0281] Wherein Ra5 is hydrogen atom, C1_6 alkanoyl 

or C1_6 alkylsulfonyl, 

[0282] (11) iOR“ 
[0283] Wherein Ra6 is hydrogen atom or optionally 

substituted C1_6 alkyl (as de?ned above), 

[0284] (12) iSO2Ra7 
[0285] Wherein Ra7 is hydroxyl group, amino, C1_6 

alkyl or C1_6 alkylamino, 

[0286] (13) iP(=O)(ORa3l)2 
[0287] Wherein Ra3l is hydrogen atom, optionally 

substituted C1_6 alkyl (as de?ned above) or C6_l4 aryl 
C1_6 alkyl optionally substituted by 1 to 5 substitu 
ent(s) selected from the above group B, 

[0288] or 

[0289] (14) heterocyclic group having 1 to 4 heteroat 
om(s) selected from an oxygen atom, a nitrogen atom 
and a sulfur atom, and 

[0290] R7 is hydrogen atom or optionally substitute Cl_6 
alkyl (as de?ned above), 

[0291] 
[0292] (l) C3_8 cycloalkyl optionally substituted by 1 to 

5 substituent(s) selected from the folloWing group C, 

ring Cy' is 

[0293] group C; hydroxyl group, halogen atom, C1_6 
alkyl and C1_6 alkoxy, or 
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(Z) 

N 

S 

[0294] Wherein u and v are each independently an 
integer of 1 to 3, 

[0295] ring A‘ is a group selected from a group consisting 
of phenyl, pyridyl, pyraZinyl, pyrimidinyl, pyridaZinyl, 
cyclohexyl, cyclohexenyl, furyl and thienyl, 

[0296] R5’ and R6’ are each independently 

[0297] (1) hydrogen atom, 

[0298] (2) halogen atom, 

[0299] (3) optionally substituted C1_6 alkyl (as de?ned 
above) or 

[0300] (4) hydroxyl group 

[0301] 
[0302] (1) C6-14 aryl, 

[0303] (2) C3_8 cycloalkyl or 

ring B is 

[0304] (3) heterocyclic group having 1 to 4 heteroat 
om(s) selected from an oxygen atom, a nitrogen atom 
and a sulfur atom, 

[0305] each Z is independently 

[0306] (l) a group selected from the folloWing group D, 

[0307] (2) C6_l4 aryl optionally substituted by 1 to 5 
substituent(s) selected from the folloWing group D, 

[0308] (3) C3_8 cycloalkyl optionally substituted by 1 to 
5 substituent(s) selected from the folloWing group D, 

[0309] (4) C6_l4 aryl C1_6 alkyl optionally substituted by 
1 to 5 substituent(s) selected from the folloWing group 
D: 

[0310] (5) heterocyclic group optionally substituted by 
1 to 5 substituent(s) selected from the folloWing group 
D Wherein the heterocyclic group has 1 to 4 heteroat 
om(s) selected from an oxygen atom, a nitrogen atom 
and a sulfur atom, or 

[0311] (6) heterocycle Cl_6 alkyl optionally substituted 
by 1 to 5 substituent(s) selected from the folloWing 
group D Wherein the heterocycle C 16 alkyl is C l_6 alkyl 
substituted by heterocyclic group optionally substituted 
by 1 to 5 substituent(s) selected from the group D, as 
de?ned above, 

[0312] 
[0313] (a) hydrogen atom, 

group D: 

[0314] (b) halogen atom, 

[0315] (c) cyano, 

[0316] (d) nitro, 
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[0317] (e) optionally substituted C1_6 alkyl (as 
de?ned above), 

[0318] (f) i(CH2)t%ORal 8, 
[0319] (hereinafter each t means independently 0 or 

an integer of l to 6), 

[0320] Wherein Ral8 is 

[0321] (l') optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0322] (2') C6_l4 aryl optionally substituted by l to 
5 substituent(s) selected from the above group B 
or 

[0323] (3') heterocyclic group optionally substi 
tuted by l to 5 substituent(s) selected from the 
above group B 

[0324] Wherein the heterocyclic group has 1 to 4 
heteroatom(s) selected from an oxygen atom, a 
nitrogen atom and a sulfur atom, 

[0325] (g) i(CH2)tiCOORal9 
[0326] Wherein Ral9 is hydrogen atom, optionally 

substituted C1_6 alkyl (as de?ned above) or C6_l4 aryl 
C1_6 alkyl optionally substituted by l to 5 substitu 
ent(s) selected from the above group B, 

[0327] (h) i(CH2)tiCONRa27Ra28 
[0328] Wherein Ra27 and Ra28 are each independently, 

[0329] (1') hydrogen atom, 

[0330] (2') optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0331] (3') C6_l4 aryl optionally substituted by l to 5 
substituent(s) selected from the above group B, 

[0332] (4') C6_l4 aryl C l_6 alkyl optionally substituted 
by l to 5 substituent(s) selected from the above 
group B, 

[0333] (5') heterocyclic group optionally substituted 
by l to 5 substituent(s) selected from the above 
group B, 

[0334] (6') heterocycle Cl_6 alkyl optionally substi 
tuted by l to 5 substituent(s) selected from the above 
group B, 

[0335] Wherein the heterocycle C1_6 alkyl is Cl_6 
alkyl substituted by heterocyclic group optionally 
substituted by l to 5 substituent(s) selected from the 
above group B, as de?ned above, 

[0336] (7') C3_8 cycloalkyl optionally substituted by l 
to 5 substituent(s) selected from the above group B, 

[0337] (8') C3_8 cycloalkyl Cl_6 alkyl optionally sub 
stituted by l to 5 substituent(s) selected from the 
above group B, 

[0338] (9') hydroxyl group or 

[0339] (10') Cl_6 alkoxy, 

[0340] i(CH2)t4C(=NRa33)NH2 
[0341] Wherein Ra33 is hydrogen atom, C1_6 alkyl, 

hydroxyl group or C1_6 alkoxy, 
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[0342] (i) *(CHZLADRM 
[0343] Wherein Ra20 is 

[0344] (1') hydrogen atom, 

[0345] (2') optionally substituted C1_6 alkyl (as 
de?ned above), 

[0346] (3') optionally substituted C2_6 alkenyl (as 
de?ned above), 

[0347] (4') C2_6 alkynyl optionally substituted by l to 
3 substituent(s) selected from the above group A, 

[0348] (5') C6_l4 aryl optionally substituted by l to 5 
substituent(s) selected from the above group B, 

[0349] (6') C6_l4 aryl C1_6 alkyl optionally substituted 
by l to 5 substituent(s) selected from the above 
group B, 

[0350] (7') heterocyclic group optionally substituted 
by l to 5 substituent(s) selected from the above 
group B, 

[0351] (8') heterocycle C1_6 alkyl optionally substi 
tuted by l to 5 substituent(s) selected from the above 
group B, 

[0352] (9') C3_8 cycloalkyl optionally substituted by l 
to 5 substituent(s) selected from the above group B, 
or 

[0353] (10') C3_8 cycloalkyl C 16 alkyl optionally sub 
stituted by l to 5 substituent(s) selected from the 
above group B, 

[0354] (k) i(CH2)t i (CH2)piCORa2l 

[0355] Wherein Ra2l is amino, Cl_6 alkylamino or 
heterocyclic group optionally substituted by l to 5 
substituent(s) selected from the above group B, 

[0356] and p is 0 or an integer of l to 6, 

[0357] (1) i(CH2)tiNRa22Ra23 
[0358] Wherein Ra22 and Ra23 are each independently 

[0359] (1') hydrogen atom, 

[0360] (2') optionally substituted C1_6 alkyl (as 
de?ned above), 

[0361] (3') C6_l4 aryl optionally substituted by l to 5 
substituent(s) selected from the above group B, 

[0362] (4') C6_l4 aryl Cl_6 alkyl optionally substituted 
by l to 5 substituent(s) selected from the above 
group B, 

[0363] (5') heterocycle C1_6 alkyl optionally substi 
tuted by l to 5 substituent(s) selected from the above 
group B or 

[0364] (6') heterocyclic group optionally substituted 
by l to 5 substituent(s) selected from the above 
group B, 

[0365] (m) i(CH2)tiNRa29COiRa24 
W ere1n is y rogen atom, 16 a y or 0366 h ' Ra29 ' h d C 1k 1 

C1_6 alkanoyl, and 
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[0367] 182415 

[0368] (1') amino, 
[0369] (2') Cl_6 alkylamino, 
[0370] (3') optionally substituted C1_6 alkyl (as 

de?ned above), 

[0371] (4') C6_l4 aryl optionally substituted by 1 to 5 
substituent(s) selected from the above group B, 

[0372] (5') heterocyclic group optionally substituted 
by 1 to 5 substituent(s) selected from the above 
group B, or 

[0373] (6') heterocycle C1_6 alkyl optionally substi 
tuted by 1 to 5 substituent(s) selected from the above 
group B, 

[0374] (n) i(CH2)tiNRa29SO2iRa25 
[0375] Wherein Ra29 is as de?ned above, and 

[0376] Ra25 is hydrogen atom, optionally substituted 
C1_6 alkyl (as de?ned above), C6_l4 aryl optionally 
substituted by 1 to 5 substituent(s) selected from the 
above group B or heterocyclic group optionally 
substituted by 1 to 5 substituent(s) selected from the 
above group B, 

[0377] (o) i(CH2)tiS(O)qiRa25 
W ere1n 1s as e ne a ove, an 1s , 0378 h 'Razs' d? db dq'O 

l or 2, 

[0379] (p) i(CH2)tiSO2iNHRa26 
[0380] Wherein Ra26 is hydrogen atom, optionally 

substituted C1_6 alkyl (as de?ned above), C6_l4 aryl 
optionally substituted by 1 to 5 substituent(s) 
selected from the above group B or heterocyclic 
group optionally substituted by 1 to 5 substituent(s) 
selected from the above group B, 

[0381] 
[0382] (q) heterocyclic group having 1 to 4 heteroa 

tom(s) selected from an oxygen atom, a nitrogen 
atom and a sulfur atom, 

and 

[0383] W is an integer of 1 to 3, and 

[0384] Y is 

[0385] (l) a single bond, 

[0386] (2) Cl_6 alkylene, 
[0387] (3) C2_6 alkenylene, 

[03881 (4) *(CHQFCP (CHQF, 
[0389] (hereinafter m and n are each independently 0 

or an integer of 1 to 6), 

[0390] (5) %oi, 

[03911 (6) %02* (CHQF, 
[0392] (7) %ONHi (CH2) n-NHi, 

[0393] (8) iNHCOZi, 
[0394] (9) iNHCONHi, 

[0395] (10) ioi(cn,)nicoi, 
[0396] (11) ioi (cngwi, 
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[0397] (12) isozi, 
[0398] (13)*(CHQFNRMHCHQF 

[0399] Wherein Ral2 is 

[0400] (1') hydrogen atom, 

[0401] (2') optionally substituted Cl_6 alkyl (as 
de?ned above), 

[0402] (3') C6_l4 aryl Cl_6 alkyl optionally substituted 
by 1 to 5 substituent(s) selected from the above 
group B, 

[0403] (4') C6_l4 aryl optionally substituted by 1 to 5 
substituent(s) selected from the above group B, 

[0405] Wherein Rb5 is hydrogen atom, optionally sub 
stituted C1_6 alkyl (as de?ned above), C6_l4 aryl 
optionally substituted by 1 to 5 substituent(s) 
selected from the above group B or C6_l4 aryl Cl_6 
alkyl optionally substituted by 1 to 5 substituent(s) 
selected from the above group B, 

[0406] (6') ‘COOKS (Rb5 is as de?ned above) or 

[0407] (7') iSO2Rb5 (Rb5 is as de?ned above), 

[0408] (14) iNRaIZCOi (Ral2 is as de?ned above), 

[0409] (15) iCONRa13i(CH2) n 

[0410] Wherein Ral3 is hydrogen atom, optionally 
substituted C1_6 alkyl (as de?ned above) or C6_l4 aryl 
C1_6 alkyl optionally substituted by 1 to 5 substitu 
ent(s) selected from the above group B, 

[0411] (16) iCONH%HRal4i 

[0412] Wherein Ral4 is C6_l4 aryl optionally substi 
tuted by 1 to 5 substituent(s) selected from the above 
group B, 

[0413] (17) ioi (c112)m%Ra15Ra1L(cH,)ni 

[0414] 

[0415] 

[0416] 

[0417] 

[0418] 

[0419] 
alkyl, 

[0420] or 

[0421] (5') iNHR'” 

[0422] Wherein Rb7 is hydrogen atom, C1_6 alkyl, C1_6 
alkanoyl or C6_l4 aryl C 16 alkyloxycarbonyl, or Rals 
is optionally 

Wherein Rals and Ral6 are each independently 

(1') hydrogen atom, 

(2') carboxyl, 

(3') Cl_6 alkyl, 
(4') ADR“ 

Wherein Rb6 is C1_6 alkyl or C6_l4 aryl C1_6 
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[0423] wherein n', ring B', Z' and w' are the same as 
the above-mentioned n, ring B, Z and w, respec 
tively, and may be the same as or different from the 
respective counterparts, 

[0424] (18) i(CH2)iNRal2%HRal5i(Ra12 and R’” 
are each as de?ned above), 

[0425] (19) iNRaUSOZi 
[0426] wherein Ral7 is hydrogen atom or Cl_6 alkyl, 

[0427] (20) iS(O)ei(CH2)m%Ral5Ral6i(CH2)ni 
(e is 0, 1 or 2, Rals and Ral6 are each as de?ned above), 

[0428] or 

[0429] (21) i(CH2)m%Ra15Ral6i(CH2)ni (RalS 
and Ral6 are each as de?ned above), 

or a pharmaceutically acceptable salt thereof. 

[0430] (30) The fused ring compound of (29) above, 
which is represented by the following formula [11-1] 

[11-1] 

wherein each symbol is as de?ned in (29), 

or a pharmaceutically acceptable salt thereof. 

[0431] (31) The fused ring compound of (29) above, 
which is represented by the following formula [11-2] 

[11-2] 
R1 

wherein each symbol is as de?ned in (29), 

or a pharmaceutically acceptable salt thereof. 

[0432] (32) The fused ring compound of (29) above, 
which is represented by the following formula [ll-3] 

wherein each symbol is as de?ned in (29), 

or a pharmaceutically acceptable salt thereof. 

[0433] (33) The fused ring compound of (29) above, 
which is represented by the following formula [11-4] 

[11-4] 
R1 

R2 
/ 

R3 \ 

wherein each symbol is as de?ned in (29), 

or a pharmaceutically acceptable salt thereof. 

[0434] (34) The fused ring compound of any of (29) to 
(33) above, wherein at least one of R1, R2, R3 and R4 is 
carboxyl, 4COORa1, 4CONRa2Ra3iSO2Ra7 (wherein 
R“, R”, R33 and Ra7 are as de?ned in (29)), 

or a pharmaceutically acceptable salt thereof. 

[0435] (35) The fused ring compound of (34) above, 
wherein at least one of R1, R2, R3 and R4 is carboxyl, 
iCOOR or iSO2Ra7 wherein Ra1 and Ra7 are as 
de?ned in (29), or a pharmaceutically acceptable salt 
thereof. 

[0436] (36) The fused ring compound of (35) above, 
wherein at least one of R1, R2, R3 and R4 is carboxyl or 
iCOORal wherein Ra1 is as de?ned in (29), or a phar 
maceutically acceptable salt thereof. 
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[0437] (37) The fused ring compound of (36) above, 
wherein R2 is carboxyl and R‘, R3 and R4 are hydrogen 
atoms, or a pharmaceutically acceptable salt thereof. 

[0438] (38) The fused ring compound of any of (29) to 
(33) above, Wherein at least one of R1, R2, R3 and R4 is 
4COORal Wherein Ra1 is glucuronic acid residue, or a 
pharmaceutically acceptable salt thereof. 

[0439] (39) The fused ring compound of any of (29) to 
(33) above, Wherein at least one of R1, R2, R3 and R4 is 
heterocyclic group having 1 to 4 heteroatom(s) selected 
from an oxygen atom, a nitrogen atom and a sulfur atom, 
or a pharmaceutically acceptable salt thereof. 

[0440] (40) The fused ring compound of any of (29) to 
(33) above, Wherein the ring Cy‘ is cyclopentyl, cyclo 
hexyl, cycloheptyl or tetrahydrothiopyranyl, or a pharma 
ceutically acceptable salt thereof. 

[0441] (41) The fused ring compound of (40) above, 
Wherein the ring Cy‘ is cyclopentyl, cyclohexyl or cyclo 
heptyl, or a pharmaceutically acceptable salt thereof. 

e se nng compoun 0 any 0 to 0442 42 Th fu d ' d f f 29 
(39) above, Wherein the ring Cy‘ is 

N 

Wherein each symbol is as de?ned in (29), or a pharmaceu 
tically acceptable salt thereof. 

[0443] (43) The fused ring compound of any of (29) to 
(42) above, Wherein the ring A‘ is phenyl, pyridyl, pyraZi 
nyl, pyrimidinyl or pyridaZinyl, or a pharmaceutically 
acceptable salt thereof. 

[0444] (44) The fused ring compound of (43) above, 
Wherein the ring A‘ is phenyl or pyridyl, or a pharmaceu 
tically acceptable salt thereof. 

[0445] (45) The fused ring compound of (44) above, 
Wherein the ring A‘ is phenyl, or a pharmaceutically 
acceptable salt thereof. 

[0446] (46) The fused ring compound of any of (29) to 
(45) above, Wherein at least one substituent optionaly 
substituted by group A is a substituent substituted by C l_6 
alkoxy Cl_6 alkoxy, or a pharmaceutically acceptable salt 
thereof. 

[0447] (47) The fused ring compound of any of (29) to 
(46) above, Wherein the Y is i(CH2)m4Oi(CH2)ni, 
iNHCOzi, iCONH%HRal4i, i(CH2)mi 
NRal2i(CH2)ni, iCONRal3i(CH2)ni, iOi 
(CH2)m%Ral5Ral6i(CH2)ni or i(CH2)niNRal2i 
CHRalsi (Wherein each symbol is as de?ned in (29)), 

or a pharmaceutically acceptable salt thereof. 

[0448] (48) The fused ring compound of (47) above, 
Wherein the Y is i(CH2 miOi(CH2)ni or 
4Oi(CH2)miCRa15Ral6i(CH2)ni (Wherein each 
symbol is as de?ned in (29)), or a pharmaceutically 
acceptable salt thereof. 
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[0449] (49) The fused ring compound of (48) above, 
Wherein the Y is i(CH2)m4Oi(CH2)ni Wherein each 
symbol is as de?ned in (29), or a pharmaceutically 
acceptable salt thereof. 

[0450] (50) The fused ring compound of any of (29) to 
(46) above, Wherein the Y is i(CH2)miCRa15Ral6i 
(CH2)ni (Wherein each symbol is as de?ned in (29)), or 
a pharmaceutically acceptable salt thereof. 

[0451] (51) The fused ring compound of any of (29) to 
(50) above, Wherein the R2 is carboxyl, R1, R3 and R4 are 
hydrogen atoms, the ring Cy‘ is cyclopentyl, cyclohexyl or 
cycloheptyl, and the ring A‘ is phenyl, or a pharmaceuti 
cally acceptable salt thereof. 

[0452] (52) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by Z 
is heterocycle Cl_6 alkyl optionally substituted by l to 5 
substituent(s) selected from the group D, or a pharma 
ceutically acceptable salt thereof. 

[0453] (53) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by Z 
is heterocyclic group optionally substituted by l to 5 
substituent(s) selected from the group D, Wherein said 
heterocyclic group is selected from the folloWing groups: 
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- continued 

h 

M \ O 
Ra3 5 

/N Ra3 5 
: Ra3 5 
N Ra3 5 

h —NAS=O, 
R335, and 

_</NT 
wherein E1 is an oxygen atom, a sulfur atom or N(iRa35), 

E2 is an oxygen atom, CH2 or N(iRa35), E3 is an oxygen 
atom or a sulfur atom, Wherein each Ra35 is independently 
hydrogen atom or C1_6 alkyl, f is an integer of l to 3, and 
h and h' are the same or different and each is an integer of 
l to 3, or a pharmaceutically acceptable salt thereof. 

[0454] (54) The fused ring compound of (53) above, 
Wherein at least one group represented by Z is heterocy 
clic group optionally substituted by l to 5 substituent(s) 
selected from the group D, Wherein said heterocyclic 
group is selected from the folloWing groups: 

[0455] Wherein each symbol is as de?ned in (53), or a 
pharmaceutically acceptable salt thereof. 

[0456] (55) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by 
group D is i(CH2)t4CONRa27Ra28 Wherein each sym 
bol is as de?ned in (29), and at least one of Ra27 and Ra28 
is Cl_6 alkoxy, or a pharmaceutically acceptable salt 
thereof. 

[0457] (56) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by 
group D is i(CH2)t4C(=NRa33)NH2 Wherein each 
symbol is as de?ned in (29), and Ra33 is hydroxyl group 
or C1_6 alkoxy, or a pharmaceutically acceptable salt 
thereof. 

[0458] (57) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by 
group D is i(CH2)t4Oi(CH2)piCORa2l Wherein 
each symbol is as de?ned in (29), and Ra2l is amino, or a 
pharmaceutically acceptable salt thereof. 

[0459] (58) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by 
group D is i(CH2)tiNRa29COiRa24 Wherein each 
symbol is as de?ned in (29), and Ra24 is amino or C1_6 
alkylamino, or a pharmaceutically acceptable salt thereof. 

[0460] (59) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by 
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group D is i(CH2)tiNRa22Ra23 Wherein each symbol is 
as de?ned in (29), and at least one of Ra22 and Ra23 is 
heterocyclic group optionally substituted by l to 5 sub 
stituent(s) selected from the group B, or a pharmaceuti 
cally acceptable salt thereof. 

[0461] (60) The fused ring compound of any of (29) to 
(51) above, Wherein at least one group represented by 
group D is heterocyclic group having 1 to 4 heteroatom(s) 
selected from an oxygen atom, a nitrogen atom and a 
sulfur atom, or a pharmaceutically acceptable salt thereof. 

[0462] (61) The fused ring compound of the formula [I] or 
a pharmaceutically acceptable salt thereof, Which is 
selected from the group consisting of 

[0463] ethyl 2-[4-(3 -bromophenoxy)phenyl]- l -cyclo 
hexylbenZimidaZole-5-carboxylate (Example 1), 

[0464] 2-[4-(3-bromophenoxy)phenyl]-l-cyclohexylben 
ZimidaZole-5-carboxylic acid (Example 2), 

[0465] ethyl l-cyclohexyl-2-(4-hydroxyphenyl)benZimi 
daZole-5-carboxylate (Example 3), 

[0466] ethyl 2-[4-(2-bromo-5-chlorobenZyloxy)phenyl] 
l-cyclohexylbenZimidaZole-5-carboxylate (Example 4), 

[0467] ethyl 2-{4-[2-(4-chlorophenyl)-5-chlorobenZy 
loxy]phenyl} - l -cyclohexylbenZimidaZole-5-carboxylate 
(Example 5), 

[0468] 2-{4-[2-(4-chlorophenyl)-5 -chlorobenZyloxy]phe 
nyl} - l -cyclohexylbenZimidaZole-5-carboxylic acid 
(Example 6), 

[0469] ethyl 2-[4-(2 -bromo-5 -methoxybenZyloxy)phe 
nyl]-l -cyclohexylbenZimidaZole-5 -carboxylate (Example 
7), 

[0470] ethyl 2- {4-[2-(4-chlorophenyl)-5 -methoxybenZy 
loxy]phenyl} - l -cyclohexylbenZimidaZole-5-carboxylate 
(Example 8), 

[0471] 2-{4-[2-(4-chlorophenyl)-5 -methoxybenZyloxy] 
phenyl} - l -cyclohexylbenZimidaZole-5-carboxylic acid 
(Example 9), 

[0472] ethyl l-cyclohexyl-2-{4-[ (E)-2-phenylvinyl] 
phenyl}benZimidaZole-5 -carboxylate (Example 10), 

[0473] l-cyclohexyl-2-{4-[ (E)-2-phenylvinyl] 
phenyl}benZimidaZole-5-carboxylic acid (Example 11), 

[0474] 2-(4-benZyloxyphenyl)- l -cyclopentylbenZimida 
Zole-5 -carboxylic acid (Example 12), 

[0475] 2-(4-benZyloxyphenyl)- l -cyclopentylbenZimida 
Zole-5-carboxamide (Example 13), 

[0476] 2-(4-benZyloxyphenyl)-5-cyano- l -cyclopentyl 
benZimidaZole (Example 14), 

[0477] 2-(4-benZyloxyphenyl)- l -cyclopentylbenZimida 
Zole-5 -carboxamide oxime (Example 15), 

[0478] ethyl l-cyclohexyl-2- {4-[{4-(4-?uorophenyl) -2 
methyl-5-thiaZolyl }methoxy]phenyl}benZimidaZole-5 
carboxylate (Example 1 6), 

[0479] l-cyclohexyl-2-{4-[ {4-(4 -?uorophenyl)-2-methyl 
5 -thiaZolyl} -methoxy]phenyl}benZimidaZole-5 -carboxy 
lic acid (Example 17), 
















































































































































































