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Plaintiffs Mitsubishi Tanabe Pharma Corp. (“MTPC”), Janssen Pharmaceuticals,
Inc. (“JPI”), Janssen Pharmaceutica NV (“JNV”), Janssen Research and Development, LLC
(*JRD”), and Cilag GmbH International (“Cilag”) (collectively, “Plaintiffs”), for their Complaint
against Defendant Aurobindo Pharma USA Inc. (“Aurobindo” or “Defendant”), hereby allege as
follows:

THE PARTIES

1. MTPC is a corporation organized and existing under the laws of Japan,
having its principal place of business at 3-2-10, Dosho-Machi, Chuo-ku, Osaki-Shi, Osaka
541-8505 Japan.

2. JP1 is a corporation organized and existing under the laws of the State of
Pennsylvania, having its principal place of business at 1125 Trenton-Harbourton Road, Titusville,
New Jersey 08560.

3. JNV is a corporation organized and existing under the laws of Belgium,
having its principal place of business at Turnhoutseweg, 30, B-2340 Beerse, Belgium.

4. JRD is a corporation organized and existing under the laws of the State of
New Jersey, having its principal place of business at 920 Route 202, Raritan, New Jersey 08869.

5. Cilag is a company organized and existing under the laws of Switzerland,
having its principal place of business at Gubelstrasse 34, 6300, Zug, Switzerland.

6. On information and belief, defendant Aurobindo is a corporation organized
and existing under the laws of the State of Delaware, having its principal place of business at 279

Princeton Hightstown Road, East Windsor, New Jersey 08520.
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NATURE OF THE ACTION

7. This is a civil action for infringement of United States Patent No. 7,943,788
(“the 788 patent”) and U.S. Patent No. 8,222,219 (“the *219 patent”) (collectively, “the
patents-in-suit”). This action arises under the patent laws of the United States, 35 U.S.C. 88 100 et
seq., as well as the Declaratory Judgment Act, 28 U.S.C. §§ 2201-02.

JURISDICTION AND VENUE

8. This Court has jurisdiction over the subject matter of this action pursuant to
28 U.S.C. 88 1331 and 1338(a) and the Declaratory Judgment Act, 28 U.S.C. 8§ 2201-02.

9. This Court may declare the rights and other legal relations of the parties
pursuant to 28 U.S.C. 8§ 2201-02 because this case is an actual controversy within the Court’s
jurisdiction.

10.  This Court has personal jurisdiction over Aurobindo because, inter alia,
Aurobindo has committed an act of patent infringement under 35 U.S.C. 8 271(e)(2) and intends a
future course of conduct that includes acts of patent infringement in New Jersey. These acts have
led and will lead to foreseeable harm and injury to Plaintiffs in New Jersey. For example, on
information and belief, following approval of ANDA No. 210386, Aurobindo will make, use,
import, sell, and/or offer for sale its proposed generic versions of JPI’s Invokana® brand products
in the United States, including in New Jersey, prior to the expiration of the patent-in-suit.

11.  This Court also has personal jurisdiction over Aurobindo because, inter
alia, this action arises from actions of Aurobindo directed toward New Jersey. For example,
Aurobindo counsel sent a letter dated October 18, 2017 to JPI, a corporation with its principal
place of business in this Judicial District stating that Aurobindo had submitted ANDA No. 210386
seeking approval to commercially manufacture, use, sell, offer for sale, and/or import its proposed

generic versions of JPI’s Invokana® brand products prior to the expiration of the patent-in-suit. If
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Aurobindo succeeds in obtaining FDA approval, it would sell its proposed generic versions of
JPI’s Invokana® brand products in New Jersey and other states, causing injury to Plaintiffs in New
Jersey.

12. The Court also has personal jurisdiction over Aurobindo because
Aurobindo has purposefully availed itself of the rights and benefits of New Jersey law by engaging
in systematic and continuous contacts with the State of New Jersey. On information and belief,
Aurobindo regularly and continuously transacts business within New Jersey, including by selling
pharmaceutical products in New Jersey. On information and belief, Aurobindo derives substantial
revenue from the sale of those products in New Jersey and has availed itself of the privilege of
conducting business within New Jersey.

13. On information and belief, Aurobindo has continuously placed its products
into the stream of commerce for distribution and consumption in the State of New Jersey and
throughout the United States, and thus has engaged in the regular conduct of business within this
Judicial District.

14.  Oninformation and belief, Aurobindo derives substantial revenue from
selling generic pharmaceutical products throughout the United States, including in this Judicial
District.

15. On information and belief, Aurobindo has previously invoked, stipulated,
and/or consented to personal jurisdiction in this Judicial District in numerous prior patent cases.

16.  Aurobindo has previously been sued in this Judicial District and has availed
itself of New Jersey courts through the assertion of counterclaims in suits brought in New Jersey,
including Shionogi & Co., Ltd., et al. v. Aurobindo Pharma Ltd., et al., Civil Action No. 15-319
(D.N.J.) (not contesting personal jurisdiction or venue and asserting counterclaims); Takeda

Pharmaceutical Company Ltd., et al. v. Aurobindo Pharma Ltd., et al., Civil Action No. 15-7635

-4-
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(D.N.J) (not contesting personal jurisdiction or venue and asserting counterclaims); and

Astrazeneca Pharmaceuticals LP, et al. v. Aurobindo Pharma Limited, Inc., et al., Civil Action

No. 07-6020 (D.N.J.) (admitting to personal jurisdiction and venue and asserting counterclaims).
17.  Venue is proper in this Court as to Aurobindo pursuant to 28 U.S.C.

88 1391(b), (c), and/or (d), and 1400(b) because Aurobindo has committed and will commit

further acts of infringement in this Judicial District. Venue is also proper in this Court as to

Aurobindo because Aurobindo has a regular and established place of business in New Jersey.

THE PATENTS-IN-SUIT

18.  On May 17, 2011, the *788 patent, titled “Glucopyranoside Compound,”
was duly and legally issued to MTPC as assignee. A copy of the 788 patent is attached as
Exhibit A.

19.  JPI, JRD, and Cilag are exclusive licensees of the *788 patent.

20.  JNVis an exclusive sublicensee of the *788 patent.

21.  OnJuly 17,2012, the *219 patent, titled “Glucopyranoside Compound,”
was duly and legally issued to MTPC as assignee. A copy of the *219 patent is attached as
Exhibit B.

22.  JPI, JRD, and Cilag are exclusive licensees of the *219 patent.

23.  JNVis an exclusive sublicensee of the *219 patent.

24.  JPI holds approved New Drug Application (“NDA”) No. 204042 for
canagliflozin tablets, which are prescribed and sold under the trademark Invokana®.

25. Pursuant to 21 U.S.C. 8 355(b)(l), the *788 patent and the *219 patent are
listed in the United States Food and Drug Administration (“FDA”) publication titled “Approved
Drug Products with Therapeutic Equivalence Evaluations” (also known as the “Orange Book”) as

covering JPI’s Invokana® brand canagliflozin.
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ACTS GIVING RISE TO THIS ACTION

COUNT I - INFRINGEMENT
OF THE "788 PATENT BY AUROBINDO’S ANDA FOR INVOKANA®

26. Plaintiffs reallege paragraphs 1-25 as if fully set forth herein.

27.  Oninformation and belief, Aurobindo submitted ANDA No. 210386 to the
FDA under 8 505(j) of the Federal Food, Drug and Cosmetic Act (21 U.S.C. 8 355(j)). ANDA No.
210386 seeks the FDA approval necessary to engage in the commercial manufacture, use, sale,
offer for sale in, and/or importation into the United States, including the State of New Jersey, of
generic 100 mg and 300 mg canagliflozin tablets prior to the expiration of certain of MTPC’s
Orange Book-listed patents. ANDA No. 210386 specifically seeks FDA approval to market a
generic version of JPI’s Invokana® brand 100 mg and 300 mg canagliflozin tablets prior to the
expiration of the *788 patent.

28. On information and belief, ANDA No. 210386 includes a Paragraph IV
Certification that the claims of the 788 patent are invalid.

29. Plaintiffs commenced this action within 45 days of the date of receipt of
Aurobindo’s October 18, 2017 Paragraph IV Certification Notice Letter.

30.  Aurobindo’s submission to the FDA of ANDA No. 210386, including the
8 505(J)(2)(A)(vii)(1V) allegations, constitutes infringement of the 788 patent under 35 U.S.C.

§ 271(e)(2)(A).

31. Plaintiffs are entitled to a declaration that, if Aurobindo commercially
manufactures, uses, offers for sale, or sells its proposed generic versions of JPI’s Invokana® brand
products within the United States, imports its proposed generic versions of JPI’s Invokana® brand
products into the United States, and/or induces or contributes to such conduct, Aurobindo will

infringe at least claims 12 and 20 of the 788 patent under 35 U.S.C. § 271(a), (b), and/or (c).
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32. Plaintiffs will be irreparably harmed by Aurobindo’s infringing activities
unless those activities are enjoined by this Court. Plaintiffs do not have an adequate remedy at
law.

33. This case is an exceptional one, and Plaintiffs are entitled to an award of
their reasonable attorneys’ fees under 35 U.S.C. § 285.

COUNT Il - INFRINGEMENT
OF THE "219 PATENT BY AUROBINDO’S ANDA FOR INVOKANA®

34. Plaintiffs reallege paragraphs 1-33 as it fully set forth herein.

35.  Oninformation and belief, Aurobindo submitted ANDA No. 210386 to the
FDA under 8 505(j) of the Federal Food, Drug and Cosmetic Act (21 U.S.C. 8 355(j)). ANDA No.
210386 seeks the FDA approval necessary to engage in the commercial manufacture, use, sale,
offer for sale in, and/or importation into the United States, including the State of New Jersey, of
generic 100 mg and 300 mg canagliflozin tablets prior to the expiration of certain of MTPC’s
Orange Book-listed patents. ANDA No. 210386 specifically seeks FDA approval to market a
generic version of JPI’s Invokana® brand 100 mg and 300 mg canagliflozin tablets prior to the
expiration of the 219 patent.

36. On information and belief, ANDA No. 210386 includes a Paragraph IV
Certification that the claims of the 219 patent are invalid.

37. Plaintiffs commenced this action within 45 days of the date of receipt of
Aurobindo’s October 18, 2017 Paragraph IV Certification Notice Letter.

38.  Aurobindo’s submission to the FDA of ANDA No. 210386, including the
8 505(J)(2)(A)(vii)(1V) allegations, constitutes infringement of the *219 patent under 35 U.S.C.
§ 271(e)(2)(A).

39. Plaintiffs are entitled to a declaration that, if Aurobindo commercially

manufactures, uses, offers for sale, or sells its proposed generic versions of JPI’s Invokana® brand
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products within the United States, imports its proposed generic versions of JPI’s Invokana® brand
products into the United States, and/or induces or contributes to such conduct, Aurobindo will
infringe at least claim 22 of the *219 patent under 35 U.S.C. § 271(a), (b), and/or (c).

40. Plaintiffs will be irreparably harmed by Aurobindo’s infringing activities
unless those activities are enjoined by this Court. Plaintiffs do not have an adequate remedy at
law.

41. This case is an exceptional one, and Plaintiffs are entitled to an award of
their reasonable attorneys’ fees under 35 U.S.C. § 285.

PRAYER FOR RELIEF

WHEREFORE, Plaintiffs request that:

A. A Judgment be entered declaring that Aurobindo has infringed one or more
claims of the *788 patent by submitting ANDA No. 210386;

B. An Order be issued pursuant to 35 U.S.C. § 271(e)(4)(A) that the effective
date of any approval of ANDA No. 210386 be a date that is not earlier than the expiration date of
the *788 patent, or any later expiration of exclusivity for any of those patents to which Plaintiffs are
or become entitled,;

C. An Order be issued that Aurobindo, its officers, agents, servants, and
employees, and those persons in active concert or participation with them, are preliminarily and
permanently enjoined from commercially manufacturing, using, offering for sale, importing, or
selling the proposed generic versions of JPI’s Invokana® brand canagliflozin tablets identified in
this Complaint, and any other product that infringes or induces or contributes to the infringement
of the *788 patent, prior to its expiration, including any extensions to which Plaintiffs are or

become entitled;
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D. If Aurobindo engages in the commercial manufacture, use, offer for sale,
sale, and/or importation into the United States of the proposed generic versions of JPI’s Invokana®
brand canagliflozin tablets identified in this Complaint prior to the expiration of the 788 patent, a
Judgment awarding damages to Plaintiffs resulting from such infringement together with interest;

E. A Judgment be entered declaring that Aurobindo has infringed one or more
claims of the 219 patent by submitting ANDA No. 210386;

F. An Order be issued pursuant to 35 U.S.C. § 271(e)(4)(A) that the effective
date of any approval of ANDA No. 210386 be a date that is not earlier than the expiration date of
the *219 patent, or any later expiration of exclusivity for any of those patents to which Plaintiffs are
or become entitled;

G. An Order be issued that Aurobindo, its officers, agents, servants, and
employees, and those persons in active concert or participation with them, are preliminarily and
permanently enjoined from commercially manufacturing, using, offering for sale, importing, or
selling the proposed generic versions of JPI’s Invokana® brand canagliflozin tablets identified in
this Complaint, and any other product that infringes or induces or contributes to the infringement
of the *219 patent, prior to its expiration, including any extensions to which Plaintiffs are or
become entitled;

H. If Aurobindo engages in the commercial manufacture, use, offer for sale,
sale, and/or importation into the United States of the proposed generic versions of JPI’s Invokana®
brand canagliflozin tablets identified in this Complaint prior to the expiration of the *219 patent, a
Judgment awarding damages to Plaintiffs resulting from such infringement together with interest;

I Attorneys’ fees in this action as an exceptional case pursuant to 35 U.S.C.
§ 285;

J. Costs and expenses in this action; and

-9-
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K. Plaintiffs be awarded such other and further relief as this Court deems just

and proper.

Dated: November 27, 2017

Of Counsel:

Joseph M. O’Malley, Jr.
Eric W. Dittmann
Hassen A. Sayeed

PAUL HASTINGS LLP
200 Park Avenue

New York, NY 10166

Attorneys for Plaintiff
Mitsubishi Tanabe Pharma Corp.

Raymond N. Nimrod

Matthew A. Traupman
Catherine T. Mattes

QUINN EMANUEL

URQUHART & SULLIVAN LLP

51 Madison Avenue, 22nd Floor
New York, NY 10010

Attorneys for Plaintiffs

Janssen Pharmaceuticals, Inc.,

Janssen Pharmaceutica NV,

Janssen Research and Development, LLC, and
Cilag GmbH International
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By: s/ Charles M. Lizza

Charles M. Lizza

William C. Baton

SAUL EWING ARNSTEIN & LEHR LLP
One Riverfront Plaza, Suite 1520
Newark, NJ 07102-5426

(973) 286-6700

clizza@saul.com

wbaton@saul.com

Attorneys for Plaintiffs

Mitsubishi Tanabe Pharma Corp.,
Janssen Pharmaceuticals, Inc.,

Janssen Pharmaceutica NV,

Janssen Research and Development, LLC,
and Cilag GmbH International
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CERTIFICATION PURSUANT TO LOCAL CIVIL RULES11.2 & 40.1

I hereby certify that the matters captioned Mitsubishi Tanabe Pharma Corporation, et al. v.

Sandoz Inc., et al., Civil Action No. 17-5319 (FLW)(DEA) and Mitsubishi Tanabe Pharma

Corporation, et al. v. InvaGen Pharmaceuticals, Inc., Civil Action No. 17-6375 (FLW)(DEA) are

related to the matter in controversy because the matter in controversy involves at least one of the

same patents.

I hereby certify that, to the best of my knowledge, the matter in controversy is not the

subject of any other action pending in any court or of any pending arbitration or administrative

proceeding.

Dated: November 27, 2017

Of Counsel:

Joseph M. O’Malley, Jr.
Eric W. Dittmann
Hassen A. Sayeed

PAUL HASTINGS LLP
200 Park Avenue

New York, NY 10166

Attorneys for Plaintiff
Mitsubishi Tanabe Pharma Corp.

Raymond N. Nimrod

Matthew A. Traupman
Catherine T. Mattes

QUINN EMANUEL

URQUHART & SULLIVAN LLP

51 Madison Avenue, 22nd Floor
New York, NY 10010

Attorneys for Plaintiffs
Janssen Pharmaceuticals, Inc.,
Janssen Pharmaceutica NV,

Janssen Research and Development, LLC, and

Cilag GmbH International

By: s/ Charles M. Lizza

Charles M. Lizza

William C. Baton

SAUL EWING ARNSTEIN & LEHR LLP
One Riverfront Plaza, Suite 1520
Newark, NJ 07102-5426

(973) 286-6700

clizza@saul.com

wbaton@saul.com

Attorneys for Plaintiffs

Mitsubishi Tanabe Pharma Corp.,
Janssen Pharmaceuticals, Inc.,

Janssen Pharmaceutica NV,

Janssen Research and Development, LLC,
and Cilag GmbH International
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EXHIBIT A
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GLUCOPYRANOSIDE COMPOUND

This application is a Continuation-In-Part of co-pending
PCT International Applications No. PCT/JP2004/011312
filed on Jul. 30, 2004, which designated the United States and
on which priority is claimed under 35 U.S.C. §120, which
claims priority of Provisional Application No. 60/491,534
filed Aug. 1, 2003, the entire contents of which are hereby
incorporated by reference.

TECHNICAL FIELD

The present invention relates to a novel compound having
an inhibitory activity against sodium-dependent glucose
transporter (SGLT) being present in the intestine or kidney.

BACKGROUND ART

Diet therapy and exercise therapy are essential in the treat-
ment of diabetes mellitus. When these therapies do not suffi-
ciently control the conditions of patients, insulin or an oral
antidiabetic agent is additionally used for the treatment of
diabetes. At the present, there have been used as an antidia-
betic agent biguanide compounds, sulfonylurea compounds,
insulin resistance improving agents and o-glucosidase
inhibitors. However, these antidiabetic agents have various
side effects. For example, biguanide compounds cause lactic
acidosis, sulfonylurea compounds cause significant hypogly-
cemia, insulin resistance improving agents cause edema and
heart failure, and a-glucosidase inhibitors cause abdominal
bloating and diarrhea. Under such circumstances, it has been
desired to develop novel drugs for treatment of diabetes mel-
litus having no such side effects.

Recently, it has been reported that hyperglycemia patrtici-
pates in the onset and progressive impairment of diabetes
mellitus, i.e., glucose toxicity theory. Namely, chronic hyper-
glycemia leads to decrease of insulin secretion and further to
decrease of insulin sensitivity, and as a result, the blood
glucose concentration is increased so that diabetes mellitus is
self-exacerbated [cf., Diabetologia, vol. 28, p. 119 (1985);
Diabetes Care, vol. 13, p. 610 (1990), etc.]. Therefore, by
treating hyperglycemia, the aforementioned self-exacerbat-
ing cycle is interrupted so that the prophylaxis or treatment of
diabetes mellitus is made possible.

As one of the methods for treating hyperglycemia, it is
considered to excrete an excess amount of glucose directly
into urine so that the blood glucose concentration is normal-
ized. For example, by inhibiting sodium-dependent glucose
transporter being present at the proximal convoluted tubule of
kidney, the re-absorption of glucose at the kidney is inhibited,
by which the excretion of glucose into urine is promoted so
that the blood glucose level is decreased. In fact, it is con-
firmed that by continuous subcutaneous administration of
phlorizin having SGLT inhibitory activity to diabetic animal
models, hyperglycemia is normalized and the blood glucose
level thereof can be kept normal for a long time so that the
insulin secretion and insulin resistance are improved [cf.,
Journal of Clinical Investigation, vol. 79, p. 1510 (1987);
. ibid., vol. 80, p. 1037 (1987); ibid., vol. 87, p. 561 (1991),
etc.].

In addition, by treating diabetic animal models with SGLT
inhibitory agents for a long time, insulin secretion response
and insulin sensitivity of the animals are improved without
incurring any adverse affects on the kidney or imbalance in
blood levels of electrolytes, and as a result, the onset and
progress of diabetic nephropathy and diabetic neuropathy are
prevented [cf., Journal of Medicinal Chemistry, vol. 42, p.
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5311 (1999); British Journal of Pharmacology, vol. 132, p.
578 (2001), Ueta, Ishihara, Matsumoto, Oku, Nawano, Fujita,
Saito, Arakawa, Life Sci., in press (2005), etc.].

From the above, SGLT inhibitors may be expected to
improve insulin secretion and insulin resistance by decreas-
ing the blood glucose level in diabetic patients and further
prevent the onset and progress of diabetes mellitus and dia-
betic complications.

WO 01/27128 discloses an aryl C-glycoside compound
having the following structure.

This compound is disclosed to be useful in the prophylaxis
or treatment of diabetes mellitus, etc., as an SGLT inhibitor.

DISCLOSURE OF INVENTION
The present invention relates to a compound of the follow-

ing formula I, or a pharmaceutically acceptable salt thereof,
or a prodrug thereof:

wOH

@

O

HO
OH

O

H

wherein Ring A and Ring B are one of the followings: (1)
Ring A is an optionally substituted unsaturated monocyclic
heterocyclic ring, and Ring B is an optionally substituted
unsaturated monocyclic heterocyclic ring, an optionally sub-
stituted unsaturated fused heterobicyclic ring, or an option-
ally substituted benzene ring, (2) Ring A is an optionally
substituted benzene ring, and Ring B is an optionally substi-
tuted unsaturated monocyclic heterocyclic ring, or an option-
ally substituted unsaturated fused heterobicyclic ring wherein
Y is linked to the heterocyclic ring of the fused heterobicyclic
ring, or (3) Ring A is an optionally substituted unsaturated
fused heterobicyclic ring, wherein the sugar moiety X—
(sugar) and the moiety —Y— (Ring B) are both on the same
heterocyclic ring of the fused heterobicyclic ring, and Ring B
is an optionally substituted unsaturated monocyclic hetero-
cyclic ring, an optionally substituted unsaturated fused het-
erobicyclic ring, or an optionally substituted benzene ring;

X is a carbon atom or a nitrogen atom; and

Y is —(CH,),,— (wherein n is 1 or 2).
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The compound of the formula I exhibits an inhibitory activ-
ity against sodium-dependent glucose transporter being
present in the intestine and the kidney of mammalian species,
and is useful in the treatment of diabetes mellitus or diabetic
complications such as diabetic retinopathy, diabetic neuropa-
thy, diabetic nephropathy, obesity, and delayed wound heal-
ing.

BEST MODE FOR CARRYING OUT THE
INVENTION

Hereinafter, the present compound (I) is illustrated in more
detail.

The definitions for each term used in the description of the
present invention are listed below.

The term “halogen atom” or “halo” means chlorine, bro-
mine, fluorine and iodine, and chlorine and fluorine are pref-
erable.

The term “alkyl group” means a straight or branched satu-
rated monovalent hydrocarbon chain having 1 to 12 carbon
atoms. The straight chain or branched chain alky1 group hav-
ing 1 to 6 carbon atoms is preferable, and the straight chain or
branched chain alkyl group having 1 to 4 carbon atoms is
more preferable. Examples thereof are methyl group, ethyl
group, propyl group, isopropyl group, butyl group, t-butyl
group, isobutyl group, pentyl group, hexyl group, isohexyl
group, heptyl group, 4,4-dimethylpentyl group, octyl group,
2,2,4-trimethylpentyl group, nonyl group, decyl group, and
various branched chain isomers thereof. Further, the alkyl
group may optionally and independently be substituted by 1
to 4 substituents as listed below, if necessary.

The term “alkylene group” or “alkylene” means a straight
or branched divalent saturated hydrocarbon chain having 1 to
12 carbon atoms. The straight chain or branched chain alky-
lene group having 1 to 6 carbon atoms is preferable, and the
straight chain or branched chain alkylene group having 1 to 4
carbon atoms is more preferable. Examples thereof are meth-
ylene group, ethylene group, propylene group, trimethylene
group, etc. If necessary, the alkylene group may optionally be
substituted in the same manner as the above-mentioned “alkyl
group”.

Where alkylene groups as defined above attach at two
different carbon atoms of the benzene ring, they form an
annelated five, six or seven membered carbocycle together
with the carbon atoms to which they are attached, and may
optionally be substituted by one or more substituents defined
below.

The term “alkenyl group” means a straight or branched
monovalent hydrocarbon chain having 2 to 12 carbon atoms
and having at least one double bond. Preferable alkenyl group
is astraight chain or branched chain alkenyl group having 2 to
6 carbon atoms, and the straight chain or branched chain
alkenyl group having 2 to 4 carbon atoms is more preferable.
Examples thereof are vinyl group, 2-propenyl group, 3-bute-
nyl group, 2-butenyl group, 4-pentenyl group, 3-pentenyl
group, 2-hexenyl group, 3-hexenyl group, 2-heptenyl group,
3-hepteny] group, 4-heptenyl group, 3-octenyl group, 3-non-
eny] group, 4-decenyl group, 3-undecenyl group, 4-dodece-
nyl group, 4,8,12-tetradecatrienyl group, etc. The alkenyl
group may optionally and independently be substituted by 1
to 4 substituents as mentioned below, if necessary.

The term “alkenylene group” means a straight or branched
divalent hydrocarbon chain having 2 to 12 carbon atoms and
having at least one double bond. The straight chain or
branched chain alkenylene group having 2 to 6 carbon atoms
is preferable, and the straight chain or branched chain alk-
enylene group having 2 to 4 carbon atoms is more preferable.
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Examples thereof are vinylene group, propenylene group,
butadienylene group, etc. If necessary, the alkylene group
may optionally be substituted by 1 to 4 substituents as men-
tioned below, if necessary.

Where alkenylene groups as defined above attach at two
different carbon atoms of the benzene ring, they form an
annelated five, six or seven membered carbocycle (e.g., a
fused benzene ring) together with the carbon atoms to which
they are attached, and may optionally be substituted by one or
more substituents defined below.

The term “alkynyl group” means a straight or branched
monovalent hydrocarbon chain having at least one triple
bond. The preferable alkynyl group is a straight chain or
branched chain alkynyl group having 2 to 6 carbon atoms, and
the straight chain or branched chain alkynyl group having 2 to
4 carbon atoms is more preferable. Examples thereof are
2-propyny] group, 3-butynyl group, 2-butynyl group, 4-pen-
tynyl group, 3-pentynyl group, 2-hexynyl group, 3-hexynyl
group, 2-heptynyl group, 3-heptynyl group, 4-heptynyl
group, 3-octynyl group, 3-nonynyl group, 4-decynyl group,
3-undecynyl group, 4-dodecynyl group, etc. The alkynyl
group may optionally and independently be substituted by 1
to 4 substituents as mentioned below, if necessary.

The term “cycloalkyl group” means a monocyclic or bicy-
clic monovalent saturated hydrocarbon ring having 3 to 12
carbon atoms, and the monocyclic saturated hydrocarbon
group having 3 to 7 carbon atoms is more preferable.
Examples thereof are a monocyclic alkyl group and a bicyclic
alkyl group such as cyclopropyl group, cyclobutyl group,
cyclopentyl group, cyclohexyl group, cycloheptyl group,
cyclooctyl group, cyclodecyl group, etc. These groups may
optionally and independently be substituted by 1 to 4 sub-
stituents as mentioned below, if necessary. The cycloalkyl
group may optionally be condensed with a saturated hydro-
carbon ring or an unsaturated hydrocarbon ring (said satu-
rated hydrocarbon ring and unsaturated hydrocarbon ring

‘may optionally contain an oxygen atom, a nitrogen atom, a

sulfur atom, SO or SO, within the ring, if necessary), and the
condensed saturated hydrocarbon ring and the condensed
unsaturated hydrocarbon ring may be optionally and indepen-
dently be substituted by 1 to 4 substituents as mentioned
below.

The term “cycloalkylidene group” means a monocyclic or
bicyclic divalent saturated hydrocarbon ring having 3 to 12
carbon atoms, and the monocyclic saturated hydrocarbon
group having 3 to 6 carbon atoms is preferable. Examples
thereof are a monocyclic alkylidene group and a bicyclic
alkylidene group such as cyclopropylidene group, cyclobu-
tylidene group, cyclopentylidine group, cyclohexylidene
group, etc. These groups may optionally and independently
be substituted by 1 to 4 substituents as mentioned below, if
necessary. Besides, the cycloalkylidene group may optionally
be condensed with a saturated hydrocarbon ring or an unsat-
urated hydrocarbon ring (said saturated hydrocarbon ring and
unsaturated hydrocarbon ring may optionally contain an oxy-
gen atom, a nitrogen atom, a sulfur atom, SO or SO, within
the ring, if necessary), and the condensed saturated hydrocar-
bon ring and the unsaturated hydrocarbon ring may be option-
ally and independently be substituted by 1 to 4 substituents as
mentioned below.

The term “cycloalkenyl group” means a monocyclic or
bicyclic monovalent unsaturated hydrocarbon ring having 4
to 12 carbon atoms and having at least one double bond. The
preferable cycloalkenyl group is a monocyclic unsaturated
hydrocarbon group having 4 to 7 carbon atoms. Examples
thereof are monocyclic alkenyl groups such as cyclopentenyl
group, cyclopentadienyl group, cyclohexenyl group, etc.
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These groups may optionally and independently be substi-
tuted by 1 to 4 substituents as mentioned below, if necessary.
Besides, the cycloalkenyl group may optionally be condensed
with a saturated hydrocarbon ring or an unsaturated hydro-
carbon ring (said saturated hydrocarbon ring and unsaturated
hydrocarbon ring may optionally contain an oxygen atom, a
nitrogen atom, a sulfur atom, SO or SO, within the ring, if
necessary), and the condensed saturated hydrocarbon ring
and the unsaturated hydrocarbon ring may be optionally and
independently be substituted by 1 to 4 substituents as men-
tioned below.

The term “cycloalkynyl group” means a monocyclic or
bicyclic unsaturated hydrocarbon ring having 6 to 12 carbon
atoms, and having at least one triple bond. The preferable
cycloalkynyl group is a monocyclic unsaturated hydrocarbon
group having 6 to 8 carbon atoms. Examples thereof are
monocyclic alkynyl groups such as cyclooctynyl group,
cyclodecynyl group. These groups may optionally be substi-
tuted by 1 to 4 substituents as mentioned below, if necessary.
Besides, the cycloalkyny] group may optionally and indepen-
dently be condensed with a saturated hydrocarbon ring or an
unsaturated hydrocarbon ring (said saturated hydrocarbon
ring and unsaturated hydrocarbon ring may optionally con-
tain an oxygen atom, a nitrogen atom, a sulfur atom, SO or
SO, within the ring, if necessary), and the condensed satu-
rated hydrocarbon ring or the unsaturated hydrocarbon ring
may be optionally and independently be substituted by 1 to 4
substituents as mentioned below.

The term “aryl group” means a monocyclic or bicyclic
monovalent aromatic hydrocarbon group having 6 to 10 car-
bon atoms. Examples thereof are phenyl group, naphthyl
group (including 1-naphthyl group and 2-naphthyl group).
These groups may optionally and independently be substi-
tuted by 1 to 4 substituents as mentioned below, if necessary.
Besides, the aryl group may optionally be condensed with a
saturated hydrocarbon ring or an unsaturated hydrocarbon
ring (said saturated hydrocarbon ring and unsaturated hydro-
carbon ring may optionally contain an oxygen atom, a nitro-
gen atom, a sulfur atom, SO or SO, within the ring, if neces-
sary), and the condensed saturated hydrocarbon ring or the
unsaturated hydrocarbon ring may be optionally and indepen-
dently be substituted by 1 to 4 substituents as mentioned
below.

The term “unsaturated monocyclic heterocyclic ring”
means an unsaturated hydrocarbon ring containing 1-4 het-
eroatoms independently selected from a nitrogen atom, an
oxygen atom and a sulfur atom, and the preferable one is a 4-
to 7-membered saturated or unsaturated hydrocarbon ring
containing 1-4 heteroatoms independently selected from a
nitrogen atom, an oxygen atom and a sulfur atom. Examples
thereof are pyridine, pyrimidine, pyrazine, furan, thiophene,
pyrrole, imidazole, pyrazole, oxazole, isoxazole, 4,5-dihy-
drooxazole, thiazole, isothiazole, thiadiazole, triazole, tetra-
zole, etc. Among them, pyridine, pyrimidine, pyrazine, furan,
thiophene, pyrrole, imidazole, oxazole, and thiazole can be
preferably used. The “unsaturated monocyclic heterocyclic
ring” may optionally and independently be substituted by 1-4
substituents as mentioned below, if necessary.

The term “‘unsaturated fused heterobicyclic ring” means
hydrocarbon ring comprised of a saturated or a unsaturated
hydrocarbon ring condensed with the above mentioned unsat-
urated monocyclic heterocyclic ring where said saturated
hydrocarbon ring and said unsaturated hydrocarbon ring may
optionally contain an oXygen atom, a nitrogen atom, a sulfur
atom, SO, or SO, within the ring, if necessary. The “unsatur-
ated fused heterobicyclic ring” includes, for example, ben-
zothiophene, indole, tetrahydrobenzothiophene, benzofuran,
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6
isoquinoline, thienothiophene, thienopyridine, quinoline,
indoline, isoindoline, benzothiazole, benzoxazole, indazole,
dihydro-isoquinoline, etc. Further, the “heterocyclic ring”
also includes possible N- or S-oxides thereof.

The term “heterocyclyl” means a monovalent group of the
above-mentioned unsaturated monocyclic heterocyclic ring
or unsaturated fused heterobicyclic ring and a monovalent
group of the saturated version of the above-mentioned unsat-
urated monocyclic heterocyclic or unsaturated fused hetero-
bicyclic ring. If necessary, the heterocyclyl may optionally
and independently be substituted by 1 to 4 substituents as
mentioned below.

The term “alkanoyl group” means a formyl group and ones
formed by binding an “alkyl group” to a carbonyl group.

Theterm “alkoxy group” means ones formed by binding an
“alkyl group” to an oxygen atom.

The substituent for the above each group includes, for
example, a halogen atom (e.g., fluorine, chlorine, bromine,
iodine), a nitro group, a cyano group, an oxo group, a hydroxy
group, a mercapto group, a carboxyl group, a sulfo group, an
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, a cycloalkenyl group,
a cycloalkynyl group, an aryl group, a heterocyclyl group, an
alkoxy group, an alkenyloxy group, an alkynyloxy group, a
cycloalkyloxy group, a cycloalkenyloxy group, a cycloalky-
nyloxy group, an aryloxy group, a heterocyclyloxy group, an
alkanoyl group, an alkenylcarbonyl group, an alkynylcarbo-
nyl group, a cycloalkylcarbonyl group, a cycloalkenylcarbo-
nyl group, a cycloalkynylcarbonyl group, an arylcarbonyl
group, a heterocyclylcarbonyl group, an alkoxycarbonyl
group, an alkenyloxycarbonyl group, an alkynyloxycarbonyl
group, a cycloalkyloxycarbonyl group, a cycloalkenyloxy-
carbonyl group, a cycloalkynyloxycarbonyl group, an ary-
loxycarbonyl group, a heterocyclyloxycarbonyl group, an
alkanoyloxy group, an alkenylcarbonyloxy group, an alky-
nylcarbonyloxy group, a cycloalkylcarbonyloxy group, a

-cycloalkenylcdrbonyloxy group, a cycloalkynylcarbonyloxy

group, an arylcarbonyloxy group, a heterocyclylcarbonyloxy
group, an alkylthio group, an alkenylthio group, an alky-
nylthio group, a cycloalkylthio group, a cycloalkenylthio
group, a cycloalkynylthio group, an arylthio group, a hetero-
cyclylthio group, an amino group, a mono- or di-alkylamino
group, a mono- or di-alkanoylamino group, a mono- or di-
alkoxycarbonylamino group, a mono- or di-arylcarbony-
lamino group, an alkylsulfinylamino group, an alkylsulfony-
lamino  group, an arylsulfinylamino group, an
arylsulfonylamino group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, a mono- or di-arylcarbamoyl
group, an alkylsulfinyl group, an alkenyl-sulfinyl group, an
alkynylsulfinyl group, a cycloalkylsulfinyl group, a cycloalk-
enylsulfinyl group, a cycloalkynylsulfinyl group, an arylsulfi-
nyl group, a heterocyclylsulfinyl group, an alkylsulfonyl
group, an alkenylsulfonyl group, an alkynylsulfonyl group, a
cycloalkylsulfonyl group, a cyclo-alkenylsulfonyl group, a
cycloalkynylsulfonyl group, an aryl-sulfonyl group, and a
heterocyclylsulfonyl group. Each group as mentioned above
may optionally be substituted by these substituents.

Further, the terms such as a haloalkyl group, a halo-lower
alkyl group, a haloalkoxy group, a halo-lower alkoxy group,
a halophenyl group, or a haloheterocyclyl group mean an
alkyl group, a lower alkyl group, an alkoxy group, a lower
alkoxy group, a phenyl group or a heterocyclyl group (here-
inafter, referred to as an alky] group, etc.) being substituted by
one or more halogen atoms, respectively. Preferable ones are
an alkyl group, etc. being substituted by 1 to 7 halogen atoms,
and more preferable ones are an alkyl group, etc. being sub-
stituted by 1 to 5 halogen atoms. Similarly, the terms such as

20

Copy provided by USPTO from the PIRS Image Database on 08/23/2016




Case 3:17-cv-12082-FLW-DEA Document 1 Filed 11/27/17 Page 21 of 247 PagelD: 21

US 7,943,788 B2

7

a hydroxyalkyl group, a hydroxy-lower alkyl group, a
hydroxy-alkoxy group, a hydroxy-lower alkoxy group and a
hydroxyphenyl group mean an alkyl group, etc., being sub-
stituted by one or more hydroxy groups. Preferable ones are
an alkyl group, etc., being substituted by 1 to 4 hydroxy
groups, and more preferable ones are analkyl group, etc.,
being substituted by 1 to 2 hydroxy groups. Further, the terms
such as an alkoxyalkyl group, a lower alkoxyalkyl group, an
alkoxy-lower alkyl group, a lower alkoxy-lower alkyl group,
an alkoxyalkoxy group, a lower alkoxyalkoxy group, an
alkoxy-lower alkoxy group, a lower alkoxy-lower alkoxy
group, an alkoxyphenyl group, and a lower alkoxyphenyl
group means an alky] group, etc., being substituted by one or
more alkoxy groups. Preferable ones are an alkyl group, etc.,
being substituted by 1 to 4 alkoxy groups, and more prefer-
able ones are an alkyl group, etc., being substituted by 1 to 2
alkoxy groups.

The terms “arylakyl” and “arylalkoxy” as used alone or as
part of another group refer to alkyl and alkoxy groups as
described above having an aryl substituent.

The term “lower” used in the definitions for the formulae in
the present specification means a straight or branched carbon
chain having 1 to 6 carbon atoms, unless defined otherwise.
More preferably, it means a straight or branched carbon chain
having 1 to 4 carbon atoms.

The term “prodrug” means an ester or carbonate, which is
formed by reacting one or more hydroxy groups of the com-
pound of the formula I with an acylating agent substituted by
an alkyl, an alkoxy or an aryl by a conventional method to
produce acetate, pivalate, methylcarbonate, benzoate, etc.
Further, the prodrug includes also an ester or amide, which is
similarly formed by reacting one or more hydroxy groups of
the compound of the formula I with an a.-amino acid or a
B-amino acid, etc. using a condensing agent by a conventional
method.

The pharmaceutically acceptable salt of the compound of
the formula I includes, for example, a salt with an alkali metal
such as lithium, sodium, potassium, etc.; a salt with an alka-
line earth metal such as calcium, magnesium, etc.; a salt with
zinc or aluminum; a salt with an organic base such as ammo-
nium, choline, diethanclamine, lysine, ethylenediamine,
t-butylamine,  t-octylamine, tris(hydroxymethyl)ami-
nomethane, N-methyl glucosamine, triethanolamine and
dehydroabietylamine; a salt with an inorganic acid such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfu-
ric acid, nitric acid, phosphoric acid, etc.; or a salt with an
organic acid such as formic acid, acetic acid, propionic acid,
oxalic acid, malonic acid, succinic acid, fumaric acid, maleic
acid, lactic acid, malic acid, tartaric acid, citric acid, meth-
anesulfonic acid, ethanesulfonic acid, benzenesulfonic acid,
etc.; or a salt with an acidic amino acid such as aspartic acid,
glutamic acid, etc.

The compound of the present invention also includes a
mixture of stereoisomers, or each pure or substantially pure
isomer. For example, the present compound may optionally
have one or more asymmetric centers at a carbon atom con-
taining any one of substituents. Therefore, the compound of
the formula I may exist in the form of enantiomer or diaste-
reomer, or a mixture thereof. When the present compound (I)
contains a double bond, the present compound may exist in
the form of geometric isomerism (cis-compound, trans-com-
pound), and when the present compound (I) contains an
unsaturated bond such as carbonyl, then the present com-
pound may exist in the form of a tautomer, and the present
compound also includes these isomers or a mixture thereof.
The starting compound in the form of a racemic mixture,
enantiomer or diastereomer may be used in the processes for
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preparing the present compound. When the present com-
pound is obtained in the form of a diastereomer or enanti-
omer, they can be separated by a conventional method such as
chromatography or fractional crystallization,

In addition, the present compound (I) includes an intramo-
lecular salt, hydrate, solvate or polymorphism thereof.

Examples of the optionally substituted unsaturated mono-
cyclic heterocyclic ring of the present invention include an
unsaturated monocyclic heterocyclic ring which may option-
ally be substituted by 1-5 substituents selected from the group
consisting of a halogen atom, a nitro group, a cyano group, an
0xo0 group, a hydroxyl group, a mercapto group, a carboxyl
group, a sulfo group, an alkyl group, an alkenyl group, an
alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl
group, a cycloalkenyl group, a cycloalkynyl group, an aryl
group, a heterocyclyl group, an alkoxy group, an alkenyloxy
group, an alkynyloxy group, a cycloalkyloxy group, a
cycloalkenyloxy group, a cycloalkynyloxy group, an aryloxy
group, a hetero-cyclyloxy group, an alkanoyl group, an alk-
enylcarbonyl group, an alkynylcarbonyl group, a cycloalky-
Icarbonyl group, a cycloalkenylcarbonyl group, a cycloalky-
nylcarbonyl  group, an arylcarbonyl group, a
heterocyclylcarbonyl group, an alkoxycarbonyl group, an
alkenyloxycarbonyl group, an alkynyloxycarbonyl group, a
cycloalkyloxycarbonyl group, a cycloalkenyloxycarbonyl
group, acycloalkynyloxycarbonyl group, an aryloxycarbonyl
group, a heterocyclyloxycarbonyl group, an alkanoyloxy
group, an alkenylcarbonyloxy group, an alkynylcarbonyloxy
group, a cycloalkylcarbonyloxy group, a cycloalkenylcarbo-
nyloxy group, a cycloalkynylcarbonyloxy group,an arylcar-
bonyloxy group, a heterocyclylcarbonyloxy group, an alky-
Ithio group, an alkenylthio group, an alkynylthio group, a
cycloalkylthio group, a cycloalkenylthio group, a cycloalky-
nylthio group, an arylthio group, a heterocyclylthio group, an
amino group, a mono- or di-alkylamino group, a mono- or
di-alkanoylamino group, a mono- or di-alkoxycarbony-
lamino group,’a mono- or di-arylcarbonylamino group, an
alkylsulfinylamino group, an alkylsulfonylamino group, an
arylsulfinylamino group, an arylsulfonylamino group, a car-
bamoy] group, a mono- or di-alkylcarbamoyl group, a mono-
or di-arylcarbamoyl group, an alkylsulfinyl group, an alk-
enyl-sulfiny] group, an alkynylsulfinyl group, a cycloalkyl-
sulfinyl group, a cycloalkenylsulfiny] group, a cycloalkynyl-
sulfinyl group, an arylsulfinyl group, a heterocyclylsulfinyl
group, an alkylsulfonyl group, an alkenylsulfonyl group, an
alkynylsulfonyl group, a cycloalkylsulfonyl group, a
cycloalkenylsulfonyl group, a cycloalkynylsulfonyl group,
an arylsulfonyl group, and a heterocyclylsulfonyl group
wherein each substituent may optionally be further substi-
tuted by these substituents.

Examples of the optionally substituted unsaturated fused
heterobicyclic ring of the present invention include an unsat-
urated fused heterobicyclic ring which may optionally be
substituted by 1-5 substituents selected from the group con-
sisting of a halogen atom, a nitro group, a cyano group, an oxo
group, a hydroxy group, a mercapto group, a carboxyl group,
a sulfo group, an alkyl group, an alkenyl group, an alkynyl
group, a cycloalkyl group, a cycloalkylidene-methyl group, a
cycloalkenyl group, a cycloalkynyl group, an aryl group, a
heterocyclyl group, an alkoxy group, an alkenyloxy group, an
alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy
group, a cycloalkynyloxy group, an aryloxy group, a hetero-
cyclyloxy group, an alkanoyl group, an alkenylcarbonyl
group, an alkynylcarbonyl group, a cycloalkylcarbonyl
group, a cycloalkenyl-carbony] group, a cycloalkynyl-carbo-
nyl group, an arylcarbonyl group, a heterocyclylcarbonyl
group, an alkoxycarbonyl group, an alkenyloxycarbonyl
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group, an alkynyloxy-carbonyl group, a cycloalkyloxycarbo-
nyl group, a cycloalkenyloxy-carbonyl group, a cycloalkyny-
loxycarbonyl group, an aryloxycarbonyl group, a heterocy-
clyloxycarbonyl ~ group, an alkanoyloxy group, an
alkenylcarbonyloxy group, an alkynylcarbonyloxy group, a
cyclo-alkylcarbonyloxy group, a cycloalkenylcarbonyloxy
group, a cyclo-alkynylcarbonyloxy group, an arylcarbony-
loxy group, a heterocyclyl-carbonyloxy group, an alkylthio
group, an alkenylthio group, an alkynylthio group, a
cycloalkylthio group, a cycloalkenylthio group, a cycloalky-
nylthio group, an arylthio group, a heterocyclylthio group, an
amino group, a mono- or di-alkylamino group, a mono- or
di-alkanoyl-amino group, a mono- or di-alkoxycarbony-
lamino group, a mono- or di-arylcarbonylamino group, an
alkylsulfinylamino group, an alkyl-sulfonylamino group, an
arylsulfinylamino group, an arylsulfonylamino group, a car-
bamoyl group, a mono- or di-alkylcarbamoyl group, a mono-
or di-arylcarbamoyl group, an alkylsulfinyl group, an alk-
enylsulfinyl group, an alkynylsulfinyl group, a cycloalkyl-
sulfinyl group, a cyclo-alkenylsulfinyl group, a cycloalkynyl-
sulfinyl group, an arylsulfinyl group, a heterocyclylsulfinyl
group, an alkylsulfonyl group, an alkenylsulfonyl group, an
alkynylsulfonyl group, a cycloalkylsulfonyl group, a cyclo-
alkenylsulfonyl group, a cycloalkynylsulfonyl group, an aryl-
sulfonyl group, and a heterocyclylsulfonyl group, wherein
each substituent may optionally be further substituted by
these substituents.

Examples of the optionally substituted benzene ring of the
present invention include a benzene ring which may option-
ally be substituted by 1-5 substituents selected from the group
consisting of a halogen atom, a nitro group, a cyano group, a
hydroxy group, a mercapto group, a carboxyl group, a sulfo
group, an alkyl group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, a cycloalk-
enyl group, a cycloalkynyl group, an aryl group, a heterocy-
clyl group, an alkoxy group, an alkenyloxy group, an alkyny-
loxy group, a cycloalkyloxy group, a cycloalkenyloxy group,
a cycloalkynyloxy group, an aryloxy group, a heterocycly-
loxy group, an alkanoyl group, an alkenylcarbonyl group, an
alkynylcarbonyl group, a cycloalkylcarbonyl group, a
cycloalkenylcarbonyl group, a cycloalkynylcarbonyl group,
an arylcarbonyl group, a heterocyclylcarbonyl group, an
alkoxycarbonyl group, an alkenyloxycarbonyl group, an
alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, a
cycloalkenyloxycarbonyl group, a cycloalkynyloxycarbonyl
group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl
group, an alkanoyloxy group, an alkenylcarbonyloxy group,
an alkynylcarbonyloxy group, a cycloalkylcarbonyloxy
group, a cycloalkenylcarbonyloxy group, a cycloalkynylcar-
bonyloxy group, an arylcarbonyloxy group, a heterocyclyl-
carbonyloxy group, an alkylthio group, an alkenylthio group,
an alkynylthio group, a cycloalkylthio group, a cycloalk-
enylthio group, a cycloalkynylthio group, an arylthio group, a
heterocyclylthio group, an amino group, a mono- or di-alky-
lamino group, a mono- or di-alkanoylamino group, a mono-
or di-alkoxycarbonylamino group, a mono- or di-arylcarbo-
nylamino group, an alkylsulfinylamino group, an alkylsulfo-
nylamino group, an arylsulfinylamino group, an arylsulfony-
lamino group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, a mono- or di-arylcarbamoyl
group, an alkylsulfinyl group, an alkenylsulfinyl group, an
alkynylsulfinyl group, a cycloalkylsulfinyl group, a cycloalk-
enylsulfinyl group, a cycloalkynylsulfinyl group, an arylsulfi-
nyl group, a heterocyclylsulfinyl group, an alkylsulfonyl
group, an alkenylsulfonyl group, an alkynylsulfonyl group, a
cycloalkylsulfony] group, a cycloalkenylsulfonyl group, a
cycloalkynylsulfonyl group, an arylsulfonyl group, a hetero-
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cyclylsulfonyl group, an alkylene group, an alkyleneoxy
group, an alkylenedioxy group, and an alkenylene group
wherein each substituent may optionally be further substi-
tuted by these substituents. Moreover, examples of the
optionally substituted benzene ring include a benzene ring
substituted with an alkylene group to form an annelated car-
bocycle together with the carbon atoms to which they are
attached, and also includes a benzene ring substituted with an
alkenylene group to form an annelated carbocycle such as a
fused benzene ring together with the carbon atoms to which
they are attached.

Preferable examples of the optionally substituted unsatur-
ated monocyclic heterocyclic ring include an unsaturated
monocyclic heterocyclic ring which may optionally be sub-
stituted by 1-3 substituents selected from the group consisting
of ahalogen atom, a hydroxy group, an alkoxy group, an alkyl
group, a haloalkyl group, a haloalkoxy group, a hydroxyalkyl
group, an alkoxyalkyl group, an alkoxyalkoxy group, an alk-
enyl group, an alkynyl group, a cycloalkyl group, a cycloalky-
lidenemethy] group, a cycloalkenyl group, a cycloalkyloxy
group, an aryl group, an aryloxy group, an arylalkoxy group,
a cyano group, a nitro group, an amino group, a mono- or
di-alkylamino group, an alkanoylamino group, an alkoxycar-
bonylamino group, a carboxyl group, an alkoxycarbonyl
group, a carbamoyl group, a mono- or di-alkylcarbamoyl
group, an alkanoyl group, an alkylsulfonylamino group, an
arylsulfonylamino group, an alkylsulfinyl group, an alkylsul-
fonyl group, an arylsulfonyl group, a heterocyclyl group, and
an oxo group.

Preferable examples of the optionally substituted unsatur-
ated fused heterobicyclic ring include an unsaturated fused
heterobicyclic ring which may optionally be substituted by
1-3-substituents independently selected from the group con-
sisting of a halogen atom, a hydroxy group, an alkoxy group,
an alkyl group, a haloalkyl group, a haloalkoxy group, a
hydroxyalkyl group, an alkoxyalkyl group, an alkoxyalkoxy
group, an alkényl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, a cycloalkenyl group,
a cyclo-alkyloxy group, an aryl group, an aryloxy group, an
arylalkoxy group, a cyano group, a nitro group, an amino
group, a mono- or di-alkylamino group, an alkanoylamino
group, an alkoxycarbonylamino group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
alkylcarbamoyl group, an alkanoyl group, an alkylsulfony-
lamino group, an arylsulfonylamino group, an alkylsulfinyl
group, an alkylsulfonyl group, an arylsulfonyl group, a het-
erocyclyl group, and an oxo group.

Preferable examples of the optionally substituted benzene
ring include a benzene ring which may optionally be substi-
tuted by 1-3 substituents selected from the group consisting
ofahalogen atom, ahydroxy group, an alkoxy group, an alkyl
group, a haloalkyl group, a haloalkoxy group, a hydroxyalkyl
group, an alkoxyalky] group, an alkoxyalkoxy group, an alk-
enyl group, analkynyl group, a cycloalkyl group, acycloalky-
lidenemethyl group, a cycloalkenyl group, a cycloalkyloxy
group, an aryl group, an aryloxy group, an arylalkoxy group,
a cyano group, a nitro group, an amino group, a mono- or
di-alkylamino group, an alkanoylamino group, an alkoxycar-
bonylamino group, a carboxyl group, an alkoxycarbonyl
group, a carbamoyl group, a mono- or di-alkylcarbamoyl
group, an alkanoyl group, an alkylsulfonylamino group, an
arylsulfonylamino group, an alkylsulfinyl group, an alkylsul-
fonyl group, an arylsulfonyl group, a heterocyclyl group, an
alkylene group, an alkyleneoxy group, an alkylenedioxy
group, and an alkenylene group.

In another preferable embodiment of the present invention,
the optionally substituted unsaturated monocyclic heterocy-
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clic ring is an unsaturated monocyclic heterocyclic ring
which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halo-
gen atom, a hydroxy group, a cyano group, a nitro group, an
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, an alkoxy group, an
alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alkylsulfinyl group, an amino group, a mono- or di-alky-
lamino group, an alkanoylamino group, an alkoxycarbony-
lamino group, a sulfamoyl group, a mono- or di-alkylsulfa-
moyl group, a carboxyl group, an alkoxycarbonyl group, a
carbamoyl group, a mono- or di-alkylcarbamoyl group, an
alkylsufonylamino group, a phenyl group, a phenoxy group,
a phenylsulfonylamino group, a phenylsulfonyl group, a het-
erocyclyl group, and an oxo group;

the optionally substituted unsaturated fused heterobicyclic
ring is an unsaturated fused heterobicyclic ring which may
optionally be substituted by 1-3 substituents selected from the
group consisting of a halogen atom, a hydroxy group, a cyano
group, a nitro group, an alkyl group, an alkenyl group, an
alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl
group, an alkoxy group, an alkylthio group, an alkylsulfonyl
group, an alkylsulfinyl group, an amino group, a mono- or
di-alkylamino group, an alkanoylamino group, an alkoxycar-
bonylamino group, a sulfamoy] group, a mono- or di-alkyl-
sulfamoy] group, a carboxy! group, an alkoxycarbonyl group,
a carbamoyl group, a mono- or di-alkylcarbamoyl group, an
alkanoyl group, an alkylsulfonylamino group, a phenyl
group, a phenoxy group, a phenylsulfonylamino group, phe-
nylsulfonyl group, a heterocyclyl group, and an oxo group;
and

the optionally substituted benzene ring is a benzene ring
which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halo-
gen atom, a hydroxy group, a cyano group, a nitro group, an
alkyl group, an alkeny] group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, an alkoxy group, an
alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alklsulfinyl group, an amino group, a mono- or di-alkylamino
group, an alkanoylamino group, an alkoxycarbonylamino
group, a sulfamoyl group, a mono- or di-alkylsulfamoyl
group, a carboxyl group, an alkoxycarbonyl group, a carbam-
oyl group, a mono- or di-alkylcarbamoyl group, an alkylsu-
fonylamino group, a phenyl group, a phenoxy group, a phe-
nylsulfonylamino group, a phenylsulfonyl group, a
heterocyclyl group, an alkylene group, and an alkenylene
group;

wherein each of the above-mentioned substituents on the
unsaturated monocyclic heterocyclic ring, the unsaturated
fused heterobicyclic ring and the benzene ring may further be
substituted by 1-3 substituents, independently selected from
the group consisting of a halogen atom, a hydroxy group, a
cyano group, an alkyl group, a haloalkyl group, an alkoxy
group, a haloalkoxy group, an alkanoyl group, an alkylthio
group, an alkylsulfonyl group, a mono- or di-alkylamino
group, a carboxyl group, an alkoxycarbonyl group, a phenyl
group, an alkyleneoxy group, an alkylenedioxy group, an oxo
group, a carbamoyl group, and a mono- or di-alkylcarbamoyl
group.

In a preferable embodiment, the optionally substituted
unsaturated monocyclic heterocyclic ring is an unsaturated
monocyclic heterocyclic ring which may optionally be sub-
stituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a cyano group, an alkyl
group, an alkoxy group, an alkanoyl group, a mono- or di-
alkylamino group, an alkanoylamino group, an alkoxycarbo-
nylamino group, a carboxyl group, an alkoxycarbony! group,
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a carbamoyl group, a mono- or di-alkylcarbamoyl group, a
phenyl group, a heterocyclyl group, and an oxo group;
the optionally substituted unsaturated fused heterobicyclic
ring is an unsaturated fused heterobicyclic ring which may
optionally be substituted by 1-3 substituents independently
selected from the group consisting of a halogen atom, a cyano
group, an alkyl group, an alkoxy group, an alkanoyl group, a
mono- or di-alkylamino group, an alkanoylamino group, an
alkoxycarbonylamino group, a carboxy group, an alkoxycar-
bonyl group, a carbamoyl group, a mono- or di-alkylcarbam-
oyl group, a phenyl group, a heterocyclyl group, and an oxo
group; and
the optionally substituted benzene ring is a benzene ring
which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halo-
gen atom, a cyano group, an alkyl group, analkoxy group, an
alkanoy] group, a mono- or di-alkylamino group, an alkanoy-
lamino group, an alkoxycarbonylamino group, a carboxyl
group, an alkoxycarbonyl group, a carbamoyl group, a mono-
or di-alkylcarbamoyl group, a phenyl group, a heterocyclyl
group, an alkylene group, and an alkenylene group;
wherein each of the above-mentioned substituents on the
unsaturated monocyclic heterocyclic ring, the unsaturated
fused heterobicyclic ring and the benzene ring may further be
substituted by 1-3 substituents, independently selected from
the group consisting of a halogen atom, a cyano group, an
alkyl group, a haloalkyl group, an alkoxy group, a haloalkoxy
group, an alkanoyl group, a mono- or di-alkylamino group, a
carboxyl group, a hydroxy group, a phenyl group, an alky-
lenedioxy group, an alkyleneoxy group, an alkoxycarbonyl
group, a carbamoyl group and a mono- or di-alkylcarbamoyl
group.
In another preferable embodiment,
(1) Ring A is an unsaturated monocyclic heterocyclic ring
-which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting ofa halo-
genatom, ahiydroxy group, a cyano group, a nitro group, an
alkyl group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, an
alkoxy group, an alkanoyl group, an alkylthio group, an
alkylsulfonyl group, an alkl-sulfinyl group, an amino
group, a mono- or di-alkylamino group, a sulfamoyl group,
a mono- or di-alkylsulfamoyl group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, an alkylsufonylamino group, a
phenyl group, a phenoxy group, a phenylsulfonylamino
group, a phenylsulfonyl group, a heterocyclyl group, and
an oxo group, and
Ring B is an unsaturated monocyclic heterocyclic ring, an
unsaturated fused heterobicyclic ring, or a benzene ring, each
of which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halo-
gen atom, a hydroxy group, a cyano group, a nitro group, an
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, an alkoxy group, an
alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alkylsulfiny] group, an amino group, a mono- or di-alky-
lamino group, a sulfamoyl group, a mono- or di-alkylsulfa-
moyl group, a carboxyl group, an alkoxycarbonyl group, a
carbamoyl group, a mono- or di-alkylcarbamoyl group, an
alkylsufonylamino group, a phenyl group, a phenoxy group,
a phenylsulfonylamino group, a phenylsulfonyl group, a het-
erocyclyl group, an alkylene group, and an alkenylene group;
(2) Ring A is a benzene ring which may optionally be substi-
tuted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a hydroxy group, a
Cyano group, a nitro group, an alkyl group, an alkenyl
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group, an alkynyl group, a cycloalkyl group, a cycloalky-
lidenemethyl group, an alkoxy group, an alkanoyl group,
an alkylthio group, an alkylsulfonyl group, an alklsulfinyl
group, an amino group, a mono- or di-alkylamino group, an
alkanoylamino group, a sulfamoyl group, a mono- or di-
alkylsulfamoyl group, a carboxyl group, an alkoxycarbo-
nyl group, a carbamoy] group, a mono- or di-alkylcarbam-
oyl group, an alkylsufonylamino group, a phenyl group, a
phenoxy group, a phenylsulfonylamino group, a phenyl-

14
In a more preferable embodiment of the present invention,
Ring A and Ring B are
(1) Ring A is an unsaturated monocyclic heterocyclic ring
which may optionally be substituted by a halogen atom, a
lower alky] group, a halo-lower alkyl group, a lower alkoxy
group, or an oxo group, and Ring B is (a) a benzene ring
which may optionally be substituted by a halogen atom; a
cyano group; a lower alkyl group; a halo-lower alkyl group;
a lower alkoxy group; a halo-lower alkoxy group; a mono-

10 or di-lower alkylamino group; a phenyl group optionally
sug"onyzlﬂﬁrou?, a heterocyclgl group, an alkylene group, substituted by ahalogen atom, a cyano group, alower alkyl
anc an a’eny'ene group, an . _— group, a halo-lower alkyl group, alower alkoxy group, or a
Ring B is an unsaturated monocyclic heterocyclic ring or . . ;

L . mono- or di-lower alkylamino group; or a heterocyclyl
an Elnsaturated fuse.d heterobicyclic ring, each.of which may group optionally substituted by a halogen atom, a cyano
optionally be substituted by 1-2:’: s‘ubstltuents, independently 15 group, a lower alkyl group, a halo-lower alkyl group, a
selected from the group con51st1¥1g of a halogen atom, a lower alkoxy group, or a mono- or di-lower alkylamino
hydroxy group, a cyano group, a nitro group, an alkyl group, group; (b) an unsaturated monocyclic heterocyclic ring
an alkenyl group, an alkynyl group, a cycloalkyl group, a which may optionally be substituted by a group selected
cycloalkylidenemethyl group, an alkoxy group, an alkanoyl from a halogen atom, cyano group, a lower alkyl group, a
group, an alkylthio group, an alkylsulfonyl group, an alkl- 20  halo-lower alkyl group, a lower alkoxy group, a halo-lower
sulfinyl group, an amino group, a mono- or di-alkylamino alkoxy group, a mo- or di-lower alkylamino group, a phe-
group, a sulfamoyl group, a mono- or di-alkylsulfamoyl nyl group which may be substituted with a halogen atom,
group, a carboxyl group, an alkoxycarbonyl group, a carbam- cyano group, a lower alkyl group, a halo-lower alkyl group,
oyl group, a mono- or di-alkylcarbamoyl group, an alkylsu- a lower alkoxy group, or a mono- or di-lower alkylamino
fonylamino group, a phenyl group, a phenoxy group, a phe- 25  group; and a heterocyclyl group which may optionally be

nylsulfonylamino group, a phenylsulfonyl group, a
heterocyclyl group, an alkylene group and an oxo group; or
(3) Ring A is an unsaturated fused heterobicyclic ring which
may optionally be substituted by 1-3 substituents, indepen-
dently selected from the group consisting of a halogen
atom, a hydroxy group, a cyano group, a nitro group, an
alkyl group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, an
alkoxy group, an alkanoyl group, an alkylthio group, an
alkylsulfonyl group, an alkl-sulfinyl group, an amino
group, a mono- or di-alkylamino group, a sulfamoy] group,
a mono- or di-alkylsulfamoyl group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or
di-alkylcarbamoyl group, an alkylsufonylamino group, a
phenyl group, a phenoxy group, a phenylsulfonylamino
group, a phenylsulfonyl group, a heterocyclyl group, and
an oxo group, and
Ring B is an unsaturated monocyclic heterocyclic ring, an
unsaturated fused heterobicyclic ring, or a benzene ring, each
of which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halo-
gen atom, a hydroxy group, a cyano group, a nitro group, an
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, an alkoxy group, an
alkanoy] group, an alkylthio group, an alkylsulfonyl group, an
alkl-sulfiny]l group, an amino group, a mono- or di-alky-
lamino group, a sulfamoyl group, a mono- or di-alkylsulfa-
moyl group, a carboxyl group, an alkoxycarbonyl group, a
carbamoyl group, a mono- or di-alkylcarbamoyl group, an
alkylsufonylamino group, a phenyl group, a phenoxy group,
a phenylsulfonylamino group, a phenylsulfonyl group, a het-
erocyclyl group, an alkylene group and an oxo group;
wherein each of the above-mentioned substituents on Ring
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substituted with a group selected from a halogen atom,
cyano group, a lower alkyl group, a halo-lower alkyl group,
a lower alkoxy group, or a mono- or di-lower alkylamino
group; or (c) an unsaturated fused heterobicyclic ring
which may optionally be substituted by a group selected
from a halogen atom, cyano group, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, a halo-lower
alkoxy group, a mono- or di-lower alkylamino group, a
phenyl group which may be substituted with a halogen
atom, cyano group, a lower alkyl group, a halo-lower alkyl
group, a lower alkoxy group, or a mono- or di-lower alky-
lamino group; and a heterocyclyl group which may option-
ally be substituted with a group selected from a halogen
atom, cyano group, a lower alkyl group, a halo-lower alkyl
group, a lower alkoxy group, or a mono- or di-lower alky-
lamino group;

(2) Ring A is a benzene ring which may optionally be substi-
tuted by a halogen atom, a lower alkyl group, a halo-lower
alkyl group, a lower alkoxy group, a phenyl group, or a
lower alkenylene group, and Ring B is (a) an unsaturated
monocyclic heterocyclic ring which may optionally be
substituted by ahalogen atom; a cyano group; a lower alkyl
group; a halo-lower alkyl group; a phenyl-lower alkyl
group; a lower alkoxy group; a halo-lower alkoxy group; a
mono- or di-lower alkylamino group; a phenyl group
optionally substituted by a halogen atom, a cyano group, a
lower alkyl group, ahalo-lower alkyl group, a lower alkoxy
group, amono- or di-lower alkylamino group, or a carbam-
oyl group; or a heterocyclyl group optionally substituted
by a halogen atom, a cyano group, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, a mono- or
di-lower alkylamino group or a carbamoyl group; (b) an
unsaturated fused heterobicyclic ring which may option-
ally be substituted by a group selected from a halogen

A and Ring B may optionally be substituted by 1-3 substitu- 60  atom, cyano group, a lower alkyl group, a halo-lower alkyl
ents, independently selected from the group consisting of a group, a phenyl-lower alkyl group, a lower alkoxy group, a
halogen atom, a cyano group, an alkyl group, a haloalkyl halo-lower alkoxy group, a mo- or di-lower alkylamino
group, an alkoxy group, a haloalkoxy group, an alkanoyl group, a phenyl group which may be substituted with a
group, a mono- or di-alkylamino group, a carboxyl group, a halogen atom, cyano group, a lower alkyl group, a halo-
hydroxy group, a phenyl group, an alkylenedioxy group, an 65  lower alkyl group, a lower alkoxy group, or a mono- or

alkyleneoxy group, an alkoxycarbonyl group, a carbamoyl
group and a mono- or di-alkylcarbamoyl group.

di-lower alkylamino group; and a heterocyclyl group
which may optionally be substituted with a group selected
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from a halogen atom, cyano group, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, or a mono-
or di-lower alkylamino group; or

(3) Ring A is an unsaturated fused heterobicyclic ring which
may optionally be substituted by a halogen atom, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy
group, or an oxo group, and Ring B is (a) a benzene ring
which may optionally be substituted by a group selected

from a halogen atom, cyano group, a lower alkyl group, a

halo-lower alkyl group, a lower alkoxy group, a halo-lower

alkoxy group, a mo- or di-lower alkylamino group, a phe-
nyl group which may be substituted with a halogen atom,
cyano group, a lower alkyl group, a halo-lower alkyl group,

a lower alkoxy group, or a mono- or di-lower alkylamino

group; and a heterocyclyl group which may optionally be

substituted with a group selected from a halogen atom,
cyano group, a lower alkyl group, a halo-lower alkyl group,

a lower alkoxy group, or a mono- or di-lower alkylamino

group; (b) an unsaturated monocyclic heterocyclic ring

which may optionally be substituted by a halogen atom; a

cyano group; a lower alkyl group; a halo-lower alkyl group;

alower alkoxy group; a halo-lower alkoxy group; a mono-
or di-lower alkylamino group; a phenyl group optionally
substituted by a halogen atom, a cyano group, a lower alkyl

group, a halo-lower alkyl group, a lower alkoxy group, or a

mono- or di-lower alkylamino group; or a heterocyclyl

group optionally substituted by a halogen atom, a cyano

group, a lower alkyl group, a halo-lower alkyl group, a

lower alkoxy group, or a mono- or di-lower alkylamino

group; or (c) an unsaturated fused heterobicyclic ring
which may optionally be substituted by a group selected

from a halogen atom, cyano group, a lower alkyl group, a

halo-lower alkyl group, a lower alkoxy group, a halo-lower

alkoxy group, a mo- or di-lower alkylamino group, a phe-
nyl group which may be substituted with a halogen atom,
cyano group, a lower alkyl group, a halo-lower alkyl group,

a lower alkoxy group, or a mono- or di-lower alkylamino

group; and a heterocyclyl group which may optionally be

substituted with a group selected from a halogen atom,
cyano group, a lower alkyl group, a halo-lower alkyl group,

a lower alkoxy group, or a mono- or di-lower alkylamino

group.

In another more preferable embodiment, Y is—CH,—and
is linked at the 3-position of Ring A, with respect to X being
the 1-position, Ring A is a benzene ring which is substituted
by 1-3 substituents selected from the group consisting of a
lower alkyl group, a halo-lower alkyl group, a halogen atom,
alower alkoxy group, a phenyl group, and a lower alkenylene
group, and Ring B is an unsaturated monocyclic heterocyclic
ring or an unsaturated fused heterobicyclic ring, each of
which may be substituted by 1-3 substituents selected from
the group consisting of a lower alkyl group, ahalo-lower alkyl
group, a phenyl-lower alkyl group, a halogen atom, a lower
alkoxy group, a halo-lower alkoxy group, a phenyl group, a
halophenyl group, a cyanophenyl group, a lower alkylphenyl
group, a halo-lower alkylphenyl group, a lower alkoxyphenyl
group, a halo-lower alkoxy phenyl group, a lower alkylene-
dioxyphenyl group, a lower alkyleneoxy phenyl group, a
mono- or di-lower alkylaminophenyl group, a carbamoyl
phenyl group, a mono- or di-lower alkylcarbamoylphenyl
group, a heterocyclyl group, a haloheterocyclyl group, a
cyanoheterocyclyl group, a lower alkylheterocyclyl group, a
lower alkoxyheterocyclyl group, a mono- or di-lower alky-
laminoheterocycyclyl group, a carbamoylheterocyclyl group,
and a mono- or di-lower alkylcarbamoyl group.

In another more preferable embodiment, Y is-—CH,—and
is linked at the 3-position of Ring A, with respect to X being
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the 1-position, Ring A is an unsaturated monocyclic hetero-

cyclic ring which may be substituted by 1-3 substituents

selected from the group consisting of a lower alky! group, a

halogen atom, a lower alkoxy group, and an oxo group, and

Ring B is a benzene ring which may be substituted by 1-3

substituents selected from the group consisting of a lower

alkyl group, ahalo-lower alkyl group, a halogen atom, a lower

alkoxy group, a halo-lower alkoxy group, a phenyl group, a

halophenyl group, a cyanopheny] group, a lower alkylpheny]

group, a halo-lower alkylphenyl group, a lower alkoxyphenyl

group, a heterocyclyl group, a haloheterocyclyl group, a

cyanoheterocyclyl group, a lower alkylheterocyclyl group,

and a lower alkoxyheterocyclyl group.

Further, in another preferable embodiment, Y is —CH,—
and is linked at the 3-position of Ring A, with respect to X
being the 1-position, Ring A is an unsaturated monocyclic
heterocyclic ring which may be substituted by 1-3 substitu-
ents selected from the group consisting ofa lower alkyl group,
ahalogen atom, a lower alkoxy group, and an oxo group, and
Ring B is an unsaturated monocyclic heterocyclic ring or an
unsaturated fused heterobicyclic ring, each of which may be
substituted by 1-3 substituents selected from the group con-
sisting of a lower alkyl group, a halo-lower alkyl group, a
halogen atom, a lower alkoxy group, a halo-lower alkoxy
group, a phenyl group, a halophenyl group, a cyanophenyl
group, a lower alkylphenyl group, a halo-lower alkylphenyl
group, a lower alkoxypheny] group, a halo-lower alkoxyphe-
nyl group, a heterocyclyl group, a haloheterocyclyl group, a
cyanoheterocyclyl group, a lower alkylheterocyclyl group,
and a lower alkoxyheterocyclyl group. In a more preferable
embodiment of the present invention, X is a carbon atom and
Yis—CH,—.

Further, in another preferable embodiment, Ring A and
Ring B are ) )

(1) Ring A is a benzene ring which may optionally be substi-
tuted by 1-3 substituents, independently selected from the
group considting of a halogen atom, a lower alkyl group
optionally substituted by a halogen atom or a lower alkoxy
group, a lower alkoxy group optionally substituted by a
halogen atom or a lower alkoxy group, a cycloalkyl group,
a cycloalkoxy group, a phenyl group, and a lower alk-
enylene group, and

Ring B is an unsaturated monocyclic heterocyclic ring or an

unsaturated fused heterobicyclic ring, each of which may

optionally be substituted by 1-3 substituents, independently
selected from the group consisting of a halogen atom; a lower
alkyl group optionally substituted by a halogen atom, a lower
alkoxy group or a phenyl group; a lower alkoxy group option-

ally substituted by a halogen atom or a lower alkoxy group; a

cycloalkyl group; a cycloalkoxy group; a phenyl group

optionally substituted by a halogen atom, a cyano group, a

lower alkyl group, a halo-lower alkyl group, a lower alkoxy

group, a halo-lower alkoxy group, or a carbamoyl group; a

heterocyclyl group optionally substituted by a halogen atom,

a cyano group, a lower alkyl group, a halo-lower alkyl group,

alower alkoxy group, a halo-lower alkoxy group ora carbam-

oyl roup; and an oxo group,

(2) Ring A is an unsaturated monocyclic heterocyclic ring
which may optionally be substituted by 1-3 substituents,
independently selected from the group consisting of a halo-
gen atom, a lower alkyl group optionally substituted by a
lower alkoxy group, a lower alkoxy group optionally sub-
stituted by a halogen atom or a lower alkoxy group, a
cycloalkyl group, a cycloalkoxy group, and an oxo group,
and

Ring B is a benzene ring which may optionally be substituted

by 1-3 substituents, independently selected from the group
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consisting of a halogen atom; a lower alky! group optionally
substituted by a halogen atom, a lower alkoxy group or a
phenyl group; a lower alkoxy group optionally substituted by
a halogen atom or a lower alkoxy group; a cycloalkyl group;
acycloalkoxy group; a pheny! group optionally substituted by
a halogen atom, a cyano group, a lower alkyl group, a halo-
lower alkyl group, a lower alkoxy group or a halo-lower
alkoxy group; a heterocyclyl group optionally substituted by
a halogen atom, a cyano group, a lower alkyl group, a halo-

18

cycloalkyl group; a cycloalkoxy group; a phenyl group
optionally substituted by a halogen atom, a cyano group, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group or a halo-lower alkoxy group; a heterocyclyl group
optionally substituted by a halogen atom, a cyano group, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group or a halo-lower alkoxy group; and an oxo group.

In another preferable embodiment of the present invention,
Y is linked at the 3-position of Ring A, with respect to X being

lower alkyl group, a lower alkoxy group or a halo-lower 10 the 1-position, Ring A is a benzene ring which may optionally
alkoxy group; a lower alkylene group, be substituted by a halogen atom, a lower alkyl group option-
(3) Ring A is an unsaturated monocyclic heterocyclic ring ally substituted by a halogen atom, a lower alkoxy group, or
which may optionally be substituted by 1-3 substituents, a phenyl group, and Ring B is an unsaturated monocyclic
independently selected from the group consisting of ahalo- heterocyclic ring or an unsaturated fused heterobicyclic ring
gen atom, a lower alkyl group optionally substituted by a 15 which may optionally be substituted by 1-3 substituents,
halogen atom or a lower alkoxy group, a lower alkoxy independently selected from the group consisting of a halo-
group optionally substituted by a halogen atom or a lower gen atom; a lower alkyl group optionally substituted by a
alkoxy group, a cycloalkyl group, a cycloalkoxy group, and halogen atom or a phenyl group; a lower alkoxy group; a
an oxo group, phenyl group optionally substituted by a halogen atom, a
Ring B is an unsaturated monocyclic heterocyclic ring or an 20 cyano group, alower alkyl group, a halo-lower alkyl group, or
unsaturated fused heterobicyclic ring, each of which may alower alkoxy group; a heterocyclyl group optionally substi-
optionally be substituted by 1-3 substituents, independently tuted by a halogen atom, a cyano group, a lower alkyl group,
selected from the group consisting of a halogen atom; a lower ahalo-lower alkyl group, or a lower alkoxy group; and an oxo
alkyl group optionally substituted by a halogen atom, a lower group.
alkoxy group or a phenyl group; alower alkoxy groupoption- 25  In another more preferable embodiment of the present
ally substituted by a halogen atom or a lower alkoxy group; a invention, Y is linked at the 3-position of Ring A, with respect
cycloalkyl group; a cycloalkoxy group; a phenyl group to X being the 1-position, Ring A is an unsaturated monocy-
optionally substituted by a halogen atom, a cyano group, a clic heterocyclic ring which may optionally be substituted by
lower alkyl group, a halo-lower alkyl group, a lower alkoxy a substituent selected from a halogen atom, a lower alkyl
group or a halo-lower alkoxy group; a heterocyclyl group 30 group, and an oxo group, and Ring B is a benzene ring which
optionally substituted by a halogen atom, a cyano group, a may optionally be substituted by a substituent selected from
lower alkyl group, a halo-lower alkyl group, a lower alkoxy the group consisting of a halogen atom; a lower alkyl group
group or a halo-lower alkoxy group; and an oxo group; optionally substituted by a halogen atom or a phenyl group; a
(4) Ring A is an unsaturated fused heterobicyclic ring which lower alkoxy group; a pheny] group optionally substituted by
may optionally be substituted by 1-3 substituents, indepen- 35 a halogen atom, a cyano group, a lower alkyl group, a halo-
dently selected from the group consisting of a halogen lower alkyl group, or a lower alkoxy group; a heterocyclyl
atom, a lower alkyl group optionally substituted by a lower group optionally substituted by a halogen atom, a cyano
alkoxy group, a lower alkoxy group optionally substituted group, a lower alkyl group, a halo-lower alkyl group, or a
by a halogen atom or a lower alkoxy group, a cycloalky!l lower alkoxy group; and a lower alkylene group.
group, a cycloalkoxy group, and an oxo group, 40  Preferable examples of unsaturated monocyclic heterocy-
Ring B is a benzene ring which may optionally be substituted clic ring include a 5- or 6-membered unsaturated heterocyclic
by 1-3 substituents, independently selected from the group ring containing 1 or 2 hetero atoms independently selected
consisting of a halogen atom; a lower alkyl group optionally from a nitrogen atom, an oxygen atom, and a sulfur atom.
substituted by a halogen atom, a lower alkoxy group or a More specifically, preferred are furan, thiophene, oxazole,
phenyl group; a lower alkoxy group optionally substituted by 45 isoxazole, triazole, tetrazole, pyrazole, pyridine, pyrimidine,
a halogen atom or a lower alkoxy group; a cycloalkyl group; pyrazine, dihydroisoxazole, dihydropyridine, and thiazole.
acycloalkoxy group; a phenyl group optionally substituted by Preferable unsaturated fused heterobicyclic ring includes a 9-
a halogen atom, a cyano group, a lower alkyl group, a halo- or 10-membered unsaturated fused heterocyclic ring contain-
lower alkyl group, a lower alkoxy group or a halo-lower ing 1 to 4 hetero atoms independently selected from a nitro-
alkoxy group; a heterocyclyl group optionally substitated by 50 gen atom, an oxygen atom, and a sulfur atom. More specifi-
a halogen atom, a cyano group, a lower alkyl group, a halo- cally, preferred are indoline, isoindoline, benzothiazole,
lower alkyl group, a lower alkoxy group or a halo-lower  benzoxazole, indole, indazole, quinoline, isoquinoline, ben-
alkoxy group; and a lower alkylene group, or zothiophene, benzofuran, thienothiophene, and dihydroiso-
(5) Ring A is an unsaturated monocyclic heterocyclic ring quinoline.
which may optionally be substituted by 1-3 substituents, 55 In a more preferred embodiment of the present invention,
independently selected from the group consisting ofahalo- Ring A is a benzene ring which may optionally be substituted
gen atom, a lower alkyl group optionally substituted by a by a substituent selected from the group consisting of a halo-
lower alkoxy group, a lower alkoxy group optionally sub- gen atom, a