
DESCRIPTION l-HETEROCYCLYLSULFONYL, 2-AMINOMETHYL, 5-
(HETERO-) ARYL SUBSTITUTED 1-H-PYRROLE DERIVATIVES AS
ACID SECRETION INHIBITORS Technical Field The present
invention relates to pyrrole compounds having 5 an
acid secretion suppressive activity. Background Art
Proton pump inhibitors represented by omeprazole,
which suppress secretion of gastric acid for the
treatment of peptic ulcer, reflux esophagitis and the
like, have been widely used io in clinical situations.
However, the existing proton pump inhibitors are
associated with problems in terms of effect and side
effects. To be specific, since the existing proton
pump inhibitors are unstable under acidic conditions,
they are often formulated as enteric preparations, in
which case 15 several hours are required before
expression of the effect. In addition, since the
existing proton pump inhibitors show inconsistent
treatment effects due to metabolic enzyme polymorphism
and drug interaction with pharmaceutical agents such
as diazepam and the like, an improvement has been 20
desired. A s pyrrole compounds having a proton pump
inhibitory action, EP-A-0259085 describes a compound
represented by the formula: and the like. A s
compounds having a thromboxane A 2 (TXA2) antagonistic
action and a TXA2 synthase inhibitory action,
JP-A-8-119936 describes a compound represented by the
formula: 30wherein rl is carboxy, protected carboxy,
carboxy (lower) alkyl, protected carboxy (lower)
alkyl, carboxy (lower) alkenyl or protected carboxy
(lower) alkenyl, r2 is hydrogen; lower alkyl/
heterocyclic (lower) alkyl optionally having
aminoimino or protected aminoimino; heterocyclic
(lower) alkenyl; or heterocyclic carbonyl, r3 is
hydrogen or lower alkyl, r4 is acyl, r5 is hydrogen, A
0 is lower alkylene, and Z0 is S or NH, provided when
rl is carboxy or protected carboxy, then Z o is NH.
Moreover, as a therapeutic drug for neoplastic
diseases or autoimmune diseases, WO2004/103968
describes a compound represented by the formula:
wherein rb is aryl, aralkyl or heteroaryl, r7 is aryl
or heteroaryl, and r8 is aryl, heteroaryl or
optionally substituted aminomethyl . Disclosure of the
Invention Problems to be Solved by the Invention A
pharmaceutical agent that effectively suppresses
gastric acid secretion as known proton pump
inhibitors, which is improved in instability under
acidic conditions, dispersion of effects due to
metabolic enzyme polymorphism and drug interaction,
which. are problems of known proton pump inhibitors,
is expected to show more superior treatment effecton
peptic ulcer, reflux esophagitis and the like. A s the
situation stands, however, a proton pump inhibitor
capable of sufficiently satisfying these requirements
has not been found. It is therefore an object of the
present invention to provide a compound having a
superior acid secretion suppressive effect
(particularly, proton pump inhibitory effect) , which
has been improved in these problems. Means of Solving
the Problems The present inventors have conducted
various studies and found that a compound represented
by the formula (I) : wher R1 is a monocyclic
nitrogen-containing heterocyclic group optionally
condensed with a benzene ring or a heterocycle, the
monocyclic nitrogen-containing heterocyclic group
optionally condensed with a benzene ring or a
heterocycle optionally has substituent (s) , R2 is an
optionally substituted Cs-u aryl group, an optionally
substituted thienyl group or an optionally substituted
pyridyl group, R3 and R4 are each a hydrogen atom, or
one of R3 and R4 is a hydrogen atom and the other is
an optionally substituted lower alkyl group, an acyl
group, a halogen atom, a cyano group or a nitro group,
and R5 is an alkyl group, or a salt thereof
[hereinafter to be abbreviated as compound (I) ]
unexpectedly has a very strong acid secretion
suppressive effect (proton pump inhibitory effect) ,
and is fully satisfactory as a pharmaceutical agent,
which resulted in the completion of the present
invention. Accordingly, the present invention relates
to thefollowing. [1 ] A compound represented by the
formula (I) : wherein R1 is a monocyclic
nitrogen-containing heterocyclic group optionally
condensed with a benzene ring or a heterocycle, the
monocyclic nitrogen-containing heterocyclic group
optionally condensed with a benzene ring or a
heterocycle optionally has substituent (s) , R2 is an
optionally substituted C -i4 aryl group, an optionally
substituted thienyl group or an optionally substituted
pyridyl group, R3 and R4 are each a hydrogen atom, or
one of R3 and R4 is a hydrogen atom and the other is
an optionally substituted lower alkyl group, an acyl
group, a halogen atom, a cyano group or a nitro group,
and R5 is an alkyl group, or a salt thereof. [2] A
compound represented by the formula (I) : wherein R1
is a monocyclic nitrogen-containing heterocyclic group
optionally condensed with a benzene ring or a
heterocycle, the monocyclic nitrogen-containing
heterocyclic group optionally condensed with a benzene
ring or a heterocycle optionally has substituent (s) ,
R2 is an optionally substituted C -i4 aryl group or an
optionally substituted thienyl group, R3 and R4 are
each a hydrogen atom, or one of R3 and R4 is a
hydrogen atom and the other is an optionally
substituted lower alkyl group, an acyl group, a
halogen atom,a cyano group or a nitro group, and R5 is
an alkyl group, or a salt thereof. [3] The compound of
the above-mentioned [1] or [2], wherein R1 is a
monocyclic nitrogen-containing heterocyclic group. [4]
The compound of the above-mentioned [1] or [2],
wherein the monocyclic nitrogen-containing
heterocyclic group is a pyridyl group . [5] The
compound of the above-mentioned [1] or [2], wherein R2
is a phenyl group optionally substituted by 1 to 5
substituents selected from (i) a halogen atom and (ii)
a C1-6 alkyl optionally substituted by 1 to 5 halogen
atoms. [6] The compound of the above-mentioned [1] or
[2], wherein R2 is a pyridyl group optionally
substituted by 1 to 4 substituent (s) selected from
C1-6 alkyl, a halogen atom, alkoxy, cyano, acyl, nitro
and amino. [7] The compound of the above-mentioned [1]
or [2], wherein R3 and R4 are each a hydrogen atom.
[8] The compound of the above-mentioned [1] or [2],
wherein R5 is a methyl group. [9] l-{5-
(2-Fluorophenyl)-l-[ (6-methylpyridin-3-yl) sulfonyl]
- lH-pyrrol-3-yl}-N-methylmethanamine or a salt
thereof. [10] 1- [4-Fluoro-5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
-N-methylmethanamine or a salt thereof. [11]
N-Methyl-1- [5- (4-methyl-3-thienyl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-3-yl]methanamine or a salt
thereof. [12] 1- [5- (2-Fluoropyridin-3-yl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine or a salt thereof. [13] 1- [5-
(2- Fluorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] -N-methylmethanamine or a salt
thereof. [14] N-Methyl-1- [5- (2-methylphenyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl]methanamine or
a salt thereof. [15] A prodrug of the compound of the
above-mentioned [1] or [2]. [16] A pharmaceutical
composition comprising the compound of the
above-mentioned [1] or [2] or a prodrug thereof.[17]
The pharmaceutical composition of the above-mentioned
[16], which is an acid secretion inhibitor. [18] The
pharmaceutical composition of the above-mentioned
[16], which is a potassium-competitive acid blocker.
[19] The pharmaceutical composition of the
above-mentioned [16], which is an agent for the
treatment or prophylaxis of peptic ulcer,
Zollinger-Ellison syndrome, gastritis, erosive
esophagitis, reflux esophagitis, symptomatic
gastroesophageal reflux disease (symptomatic GERD) ,
functional dyspepsia, gastric cancer, stomach MALT
lymphoma, or gastric hyperacidity; or an inhibitor of
upper gastrointestinal hemorrhage due to peptic ulcer,
acute stress ulcer, hemorrhagic gastritis or invasive
stress. [20] A method of treating or preventing peptic
ulcer, Zollinger-Ellison syndrome, gastritis, erosive
esophagitis, reflux esophagitis, symptomatic
gastroesophageal reflux disease (symptomatic GERD) ,
functional dyspepsia, gastric cancer, stomach MALT
lymphoma, or gastric hyperacidity; or a method of
inhibiting upper gastrointestinal hemorrhage due to
peptic ulcer, acute stress ulcer, hemorrhagic
gastritis or invasive stress, which comprises
administering an effective amount of the compound of
the above-mentioned [1] or [2] or a prodrug thereof to
a mammal. [21] Use of the compound of the
above-mentioned [1] or [2] or a prodrug thereof for
the production of a pharmaceutical composition for the
treatment or prophylaxis of peptic ulcer,
Zollinger-Ellison syndrome, gastritis, erosive
esophagitis, reflux esophagitis, symptomatic
gastroesophageal reflux disease (symptomatic GERD) ,
functional dyspepsia, gastric cancer, stomach MALT
lymphoma, or gastric hyperacidity; or an inhibitor of
upper gastrointestinal hemorrhage due to peptic ulcer,
acute stress ulcer, hemorrhagic gastritis or invasive
stress . Effect of the Invention Since compound (I)
shows a superior proton pumpinhibitory effect (while
conventional proton pump inhibitors such as
omeprazole, lansoprazole etc. form a covalent bond
with a cysteine residue of H+/K+-ATPase and
irreversibly inhibit the enzyme activity, since
compound (I) inhibits the proton pump (H+/K+-ATPase)
activity reversibly and in a K+ antagonist inhibitory
manner to consequently suppress acid secretion, it is
sometimes referred to as a potassiumcompetitive acid
blocker: P-CAB or an acid pump antagonist (ACPA or
APA) ), it can provide a clinically useful
pharmaceutical composition for the prophylaxis and/or
treatment of peptic ulcer (e.g., gastric ulcer,
gastric ulcer due to postoperative stress, duodenal
ulcer, anastomotic ulcer, ulcer caused by
non-steroidal anti-inflammatory agents, ulcer due to
postoperative stress etc.); Zollinger-Ellison
syndrome; gastritis; erosive esophagitis; reflux
esophagitis such as erosive reflux esophagitis and the
like; symptomatic gastroesophageal reflux disease
(symptomatic GERD) such as non-erosive reflux disease
or gastroesophageal reflux disease free of esophagitis
and the like; functional dyspepsia; gastric cancer
(including gastric cancer associated with promoted
production of interleukin-l b due to gene polymorphism
of interleukin-1) ; stomach MALT lymphoma; gastric
hyperacidity; or an inhibitor of upper
gastrointestinal hemorrhage due to peptic ulcer, acute
stress ulcer, hemorrhagic gastritis or invasive stress
(e.g. stress caused by major surgery requiring
postoperative intensive management, and
cerebrovascular disorder, head trauma, multiple organ
failure and extensive burn, each requiring intensive
treatment) and the like. Furthermore, compound (I) is
used for the prophylaxis and/or treatment of airway
disorders; asthma and the like, pre-anesthetic
administration, eradication of Helicobacter pylori or
eradication assistance and the like. Since compound
(I) shows low toxicity and is superior in
water-solubility, in vivo kinetics and efficacy
expression, it is useful as a pharmaceutical
composition. Moreover, sincecompound (I) is stable
even under acidic conditions, which enables oral
administration of the compound as a conventional
tablet and the like without formulating an
enteric-coated preparation. This has a consequence
that the preparation of tablet and the like can be
made smaller, which is advantageous in that it is
easily swallowed by patients having difficulty in
swallowing, particularly the elderly and children. In
addition, since a sustained release effect afforded by
enteric-coated preparations is absent, expression of a
gastric acid secretion-suppressive action is rapid,
and alleviation of symptoms such as pain and the like
is rapid. Best Mode for Embodying the Invention In the
formula (I) , as the "nitrogen-containing monocyclic
heterocyclic group optionally condensed with a benzene
ring or a heterocycle" for R1, (1) a
nitrogen-containing monocyclic heterocyclic group, and
(2) a fused ring group represented by the formula:
wherein ring A is a nitrogen-containing monocyclic
heterocyclic group, ring B is a benzene ring or a
heterocycle, a and b are each a bridgehead
ring-constituting atom (e.g., a carbon atom, a
nitrogen atom and the like) , and shows a single bond
or a double bond, provided that a bond to an -SO2-
group in the formula (I) is present in a ring
A-constituting atom (ring atom) other than the
bridgehead ring-constituting atoms a and b , can be
mentioned. As used herein, ring A needs only to
contain, as a ring A-constituting atom (ring atom) ,
at least one (preferably 1 to 4 , more preferably 1 or
2 ) nitrogen atom, and one or both of the bridgehead
ring-constituting atoms a and b may be nitrogen atoms
.The "nitrogen-containing monocyclic heterocyclic
group optionally condensed with a benzene ring or a
heterocycle" optionally has substituent (s) , and the
substituent (s) may be present in any of ring A and
ring B . A s the "nitrogen-containing monocyclic
heterocyclic group" of the "nitrogen-containing
monocyclic heterocyclic group optionally condensed
with a benzene ring or a heterocycle" and the
above-mentioned ring A , for example, an aromatic
nitrogen-containing monocyclic heterocyclic group, a
saturated or unsaturated non-aromatic
nitrogen-containing monocyclic heterocyclic group
(aliphatic nitrogen-containing monocyclic heterocyclic
group) and the like containing, as a ring-constituting
atom (ring atom) , at least one (preferably 1 to 4 ,
more preferably 1 or 2 ) nitrogen atom can be
mentioned. A s the "aromatic nitrogen-containing
monocyclic heterocyclic group", for example, aromatic
nitrogen-containing monocyclic heterocyclic groups
such as pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl (lH-imidazol- 1-yl,
lH-imidazol-4-yl etc.), pyrazolyl, 1,2, 3-oxadiazolyl,
1,2, 4-oxadiazolyl, 1 , 3 ,4-oxadiazolyl, furazanyl,
1,2,3- thiadiazolyl, 1,2, 4-thiadiazolyl, 1 , 3
,4-thiadiazolyl, 1,2,3- triazolyl, 1 ,2 ,4-triazolyl
(1, 2 ,4-triazol-l-yl, 1 , 2 ,4-triazol- 4-yl etc.),
tetrazolyl, pyridyl (2-, 3- or 4-pyridyl etc.),
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl and the
like, and N-oxide forms thereof and the like can be
mentioned. Of these, a 5- or 6-membered aromatic
nitrogen-containing monocyclic heterocyclic group is
preferable, and thiazolyl, imidazolyl, pyrazolyl,
pyridyl, pyrimidinyl and pyridazinyl are preferable,
and pyridyl is particularly preferable. A s the
"saturated or unsaturated non-aromatic
nitrogencontaining monocyclic heterocyclic group",
partially reduced forms (e.g., imidazolinyl,
tetrahydropyrimidinyl and the like) of the
above-mentioned "aromatic nitrogen-containing
monocyclic heterocyclic group" and, for example,
azetidinyl, pyrrol idinyl, piper idyl (2-, 3- or
4-piper idyl) , morpholinyl,thiomorpholinyl,
piperazinyl (1-piperazinyl etc.), homopiperazinyl and
the like can be mentioned. Of these, a 5- or
6-iaembered non-aromatic nitrogen-containing
monocyclic heterocyclic group is preferable. A s the
"heterocycle" optionally condensed with a
nitrogen-containing monocyclic heterocyclic group, for
example, an aromatic heterocycle or non-aromatic
heterocycle can be mentioned. A s the "aromatic
heterocycle", for example, 5- or 6- member ed aromatic
heteromonocyclic rings such as a furan ring, a
thiophene ring, a pyrrole ring, an oxazole ring, an
isoxazole ring, a thiazole ring, an isothiazole ring,
an imidazole ring, a pyrazole ring, a 1 , 2
,3-oxadiazole ring, a 1 , 2 ,4-oxadiazole ring, a 1 ,
3 ,4-oxadiazole ring, a furazan ring, a 1 ,2
,3-thiadiazole ring, a 1 , 2 ,4-thiadiazole ring, a 



1 ,3,4-thiadiazole ring, a 1 ,2 ,3-triazole ring, a
1,2,4- triazole ring, tetrazole ring, pyridine ring,
pyridazine ring, pyrimidine ring, pyrazine ring,
triazine ring and the like and, for example, 8- to
12-membered aromatic fused heterocycles such as a
benzofuran ring, an isobenzofuran ring, a benzo [b]
thiophene ring, an indole ring, an isoindole ring, a
lH-indazole ring, a benzindazole ring, a benzoxazole
ring, a 1 ,2-benzoisoxazole ring, a benzothiazole
ring, a benzopyran ring, a 1 ,2-benzoisothiazole ring,
a lH-benzotriazole ring, a quinoline ring, an
isoquinoline ring, a cinnoline ring, a quinazoline
ring, a quinoxaline ring, a phthalazine ring, a
naphthyridine ring, a purine ring, a pteridine ring, a
carbazole ring, an a~carboline ring, a b-carboline
ring, a g- carboline ring, an acridine ring, a
phenoxazine ring, a phenothiazine ring, a phenazine
ring, a phenoxathiine ring, a thianthrene ring, a
phenanthridine ring, a phenanthrone ring, an
indolizine ring, a pyrrolo[l,2-b] pyridazine ring, a
pyrazolo [1, 5-a] pyridine ring, an imidazo [1, 2-a]
pyridine ring, an imidazo [1, 5-a] pyridine ring, an
imidazo [1,2-b] pyridazine ring, an imidazo [1 2-a]
pyrimidine ring, a 1 , 2 ,4-triazolo [4, 3-a ]pyridine
ring, a 1 ,2 ,4-triazolo [4, 3-b]pyridazine ring and
the like (preferably, a heterocycle wherein the
aforementioned 5- or 6-membered aromatic
heteromonocyclic ring is condensed with a benzene ring
or a heterocycle wherein the same or different two
heterocycles of the aforementioned 5- or 6- membered
aromatic heteromonocyclic ring are condensed, more
preferably a heterocycle wherein the aforementioned 5-
or 6- membered aromatic monocyclic heterocyclic group
is condensed with a benzene ring, preferably
imidazopyrimidinyl etc.) and the like can be
mentioned. A s the "non-aromatic heterocycle", for
example, 3- to 8- membered saturated or unsaturated
non-aromatic heterocycles such as an oxirane ring, an
azetidine ring, an oxetane ring, a thietane ring, a
pyrrolidine ring, a tetrahydrofuran ring, a thioran
ring, a piperidine ring, a tetrahydropyran ring, a
morpholine ring, a thiomorpholine ring, a piperazine
ring, a 3-hexahydrocyclopenta [c ]pyrrole ring, a
homopiperidine ring, a homopiperazine ring and the
like, or non-aromatic heterocycles wherein the double
bonds of the aforementioned aromatic heteromonocyclic
ring or aromatic fused heterocycle are partly or
entirely saturated such as a dihydropyridine ring, a
dihydropyrimidine ring, a 1 ,2 , 3
,4-tetrahydroquinoline ring, a 1,2,3,
4-tetrahydroisoquinoline ring and the like, and the
like can be mentioned. A s preferable
nitrogen-containing monocyclic heterocyclic group
condensed with a benzene ring or a heterocycle, for
example, nitrogen-containing aromatic fused
heterocyclic groups such as 8- to 16-membered
(preferably 8- to 12- membered) nitrogen-containing
aromatic bicyclic fused heterocyclic groups such as 2-
or 3-indolyl, 1- or 3- isoindolyl, lH-indazol-3-yl,
2-benzimidazolyl, 2-benzoxazolyl, 3-benzoisoxazolyl,
2-benzothiazolyl, 3-benzoisothiazolyl, 2-, 3- or
4-quinolyl, 1-, 3- or 4-isoquinolyl, 3- or
4-cinnolinyl, 2- or 4-quinazolinyl, 2- or
3-quinoxalinyl, 1- or 4- phthalazinyl, naphthyridinyl,
purinyl, pteridinyl, 1,7-phenanthrolin-2-, 3- or 4-yl,
1-, 2- or 3-indolizinyl, pyrrolo [1, 2-b]pyridazinyl,
pyrazolo [1, 5-a]pyridyl, imidazo [1, 2-a]pyridyl,
imidazo [1, 2-b]pyrazolyl, imidazo [1,5- a]pyridyl,
imidazo [4, 5-c]pyridyl, pyrazolo [1, 5-a]
pyrimidinyl, pyrazolo [1, 5-c]pyrimidinyl, pyrazolo
[3, 4-d] pyrimidinyl , imidazo [1, 2-b]pyridazinyl,
imidazo [1, 5-b]pyridazinyl, pyrazolo [3, 4-b]pyridyl,
imidazo [1, 2-a]pyrimidinyl, 1,2,4- triazolo [4,
3-a]pyridyl, 1 ,2 ,4-triazolo [4, 3-b]pyridazinyl, [1,
2 ,4 ]triazolo [1, 2-a]pyridazinyl, [1,2,3] triazolo
[1, 5- a ]pyrimidinyl, [1, 2 ,4 ]triazolo [1,
5-c]pyrimidinyl, [1,2,4] triazolo [1, 5-a]pyridyl,
[1,2, 4 ]triazolo [4, 3-a]pyridyl, pyrazolo [5, 1-b]
thiazolyl, pyrrolo [2, 1-f ] [1,2, 4 ]triazinyl,
pyrrolo [1, 2-b]pyridazinyl, pyrrolo [2,
3-d]pyrimidinyl, pyrrolo [2, 3-b]pyridyl, thieno [3,
2-b]pyrimidinyl, thieno [2, 3- b]pyridyl, thieno [2,
3-c]pyridyl, thieno [3, 2-b]pyridyl, thieno [3,
2-c]pyridyl, pyrido [2, 3-b]pyrazyl, pyrido [3, 4-
b]pyrazyl, pyrido [2, 3-d] pyrimidinyl, pyrido [3,
2-d]pyrimidinyl, pyrido [4, 3-d] pyrimidinyl and the
like, and the like, and the like can be mentioned. A s
the nitrogen-containing aromatic fused heterocycle,
fused pyridine wherein a pyridine ring is condensed
with one or two (preferably one) of the aforementioned
5- or 6-membered nitrogen-containing aromatic
monocyclic heterocycles or one or two (preferably one)
benzene rings (when condensed with a benzene ring, the
pyridine ring has a bond) , fused pyriraidine wherein
a pyriraidine ring is condensed with one or two
(preferably one) of the aforementioned 5 or 6-membered
nitrogen-containing aromatic monocyclic heterocycles,
or one or two (preferably one) benzene rings (when
condensed with a benzene ring, the pyrimidine ring has
a bond) and the like are preferable. A s the
non-aromatic nitrogen-containing heterocycle N , for
example, 3- to 8-membered (preferably 5- or
6-membered) nitrogen-containing saturated or
unsaturated (preferably saturated) non-aromatic
heterocycle (aliphatic nitrogencontaining heterocycle)
such as azetidine, pyrrolidine,imidazolidine,
thiazolidine, oxazolidine, piperidine, morpholine,
thiomorpholine, piperazine and the like, or
nitrogen-containing non-aromatic heterocycle wherein
the double bonds o f the aforementioned
nitrogen-containing aromatic monocyclic heterocycle or
nitrogen-containing aromatic fused heterocycle are
partly or entirely saturated, such as 1,2,3,
4-tetrahydroquinoline, 1,2,3,4- tetrahydroisoquinoline
and the like, and the like can b e mentioned. A s the
"nitrogen-containing monocyclic heterocyclic group
optionally condensed with a benzene ring or a
heterocycle", a 5- or 6-membered aromatic
nitrogen-containing monocyclic heterocyclic group is
preferable from among those mentioned above. O f them,
a 6-membered aromatic nitrogen-containing heterocyclic
group such as pyridyl (e.g., 2-, 3- or 4-pyridyl
etc.), pyrimidinyl (e.g., 2-, 4- or 5-pyrimidinyl
etc.), pyridazinyl (e.g., 3- or 4-pyridazinyl etc.)
and the like is preferable, and pyridyl is
particularly preferable. A s the substituent that the
"nitrogen-containing monocyclic heterocyclic group
optionally condensed with a benzene ring or a
heterocycle" may have, (1) a halogen atom (e.g.,
fluorine atom, chlorine atom, bromine atom, iodine
atom etc.), (2) nitro, (3) cyano, (4) hydroxy, (5)
C1_6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, secbutoxy, pentyloxy,
hexyloxy, fluoromethoxy etc.) optionally having 1 to 3
halogen atoms (e.g., fluorine, chlorine, bromine,
iodine), (6) C -u aryloxy (e.g., phenyloxy,
naphthyloxy etc.), (7) C7-16 aralkyloxy (e.g.,
benzyloxy, phenethyloxy, diphenylmethyloxy,
1-naphthylmethyloxy, 2- naphthylmethyloxy,
2,2-diphenylethyloxy, 3-phenylpropyloxy, 4-
phenylbutyloxy, 5-phenylpentyloxy etc.), (8) mercapto,
(9) C1-6 alkylthio (e.g., methylthio,
difluoromethylthio, trifluoromethylthio, ethyl thio,
propylthio, isopropylthio, butylthio, 4 , 4
,4-trifluorobutylthio, pentylthio, hexylthio etc.)
optionally having 1 to 3 halogen atoms (e.g.,
fluorine,chlorine, bromine, iodine), (10) C -i4
arylthio (e.g., phenylthio, naphthylthio etc.), (11)
C7-16 aralkylthio (e.g., benzyl thio, phenethylthio,
diphenylr aethylthio , 1- naphthylmethylthio,
2-naphthyli aethylthio, 2,2- diphenylethylthio,
3-phenylpropylthio, 4-phenylbutylthio, 5-
phenylpentylthio etc.), (12) amino, (13) mono-C 1-6
alkylamino (e.g., methylamino, ethylamino etc.), (14)
mono-C6-i4 arylamino (e.g., phenylamino, 1-naphthyl
amino, 2-naphthylamino etc.), (15) mono-C 7-i6
aralkylamino (e.g., benzylamino etc.), (16) di- C1-6
alkylamino (e.g., dimethylamino, diethylamino etc.),
(17) di-C -1 arylamino (e.g., diphenyl amino etc.),
(18) di-C 7_i6 aralkylamino (e.g., dibenzylamino
etc.), (19) formyl, (20) C1-6 alkyl-carbonyl (e.g.,
acetyl, propionyl etc.), (21) C -u arylcarbonyl (e.g.,
benzoyl, 1-naphthoyl, 2-naphthoyl etc.), (22)
carboxyl, (23) C1-6 alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
tert-butoxycarbonyl etc.), (24) C -14 aryloxy-carbonyl
(e.g., phenoxycarbonyl etc.), (25) carbamoyl, (26)
thiocarbamoyl, (27) mono-C 1_6 alkyl-carbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl etc.), (28) di-C 1_6
alkyl-carbamoyl (e.g., dimethylcarbamoyl, d
iethylcarbamoyl, ethylmethylcarbamoyl etc.), (29)
Ce-i4 aryl-carbamoyl (e.g., phenyl carbamoyl,
1-naphthylcarbamoyl, 2-naphthylcarbamoyl etc.), (30)
C1-6 alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl etc.), (31) C -i4 arylsulfonyl (e.g.,
phenyl sulfonyl, 1-naphthyl sulfonyl,
2-naphthylsulfonyl etc.), (32) Ca-6 alkylsulfinyl
(e.g., methyl sulfinyl, ethylsulfinyl etc.), (33) C
-14 arylsulfinyl (e.g., phenyl sulfinyl, 1- naphthyl
sulfinyl, 2-naphthylsulfinyl etc.), (34) formylamino,
(35) C1-6 alkyl-carbonylamino (e.g., acetylamino
etc.), (36) Ce- 14 aryl-carbonylamino (e.g.,
benzoylamino, naphthoylamino etc.), (37) C1-6
alkoxy-carbonylamino (e.g., methoxycarbonyl amino,
ethoxycarbonyl amino, propoxycarbonylamino, but
oxycarbonyl amino etc.), (38) C1_6 alkylsulfonylamino
(e.g., methyl sulfonyl amino, ethyl sulfonyl amino
etc.), (39) C6-i4 arylsulfonylamino (e.g.,phenyl
sulfonyl amino, 2-naphthylsulfonylamino, 1- naphthyl
sul fonyl amino etc.), (40) C1-6 alkyl-carbonyloxy
(e.g., acetoxy, propionyloxy etc.), (41) C6-14
aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy etc.), (42) C1_6 alkoxycarbonyloxy
(e.g., methoxycarbonyloxy, ethoxycarbonyloxy,
propoxycarbonyloxy, butoxycarbonyloxy etc.), (43)
mono-C 1-6 alkyl-carbamoyloxy (e.g.,
methylcarbamoyloxy, ethylcarbamoyloxy etc.), (44) di-C
1_6 alkyl-carbamoyloxy (e.g., dimethylcarbamoyloxy,
diethylcarbamoyloxy etc.), (45) C6-i4
aryl-carbamoyloxy (e.g., phenyl carbamoyl oxy,
naphthylcarbamoyloxy etc.), (46) a 5- to 7-membered
saturated cyclic amino (e.g., pyrrolidin-1-yl,
piperidino, piperazin-1- yl, morpholino,
thiomorpholino, hexahydroazepin-1-yl etc.) optionally
containing, besides one nitrogen atom and carbon atom,
1 or 2 kinds of 1 to 4 hetero atoms selected from a
nitrogen atom, a sulfur atom and an oxygen atom, (47)
a 5- to 10-membered aromatic heterocyclic group (e.g.,
2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-quinolyl, 3- quinolyl, 4-quinolyl,
5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl,
4-isoquinolyl, 5-isoquinolyl, 1-indolyl, 2- indolyl,
3-indolyl, 2-benzothiazolyl, 2-benzo [b] thienyl, 3-
benzo [b] thienyl, 2-benzo [b] fur anyl, 3-benzo [b]
furanyl etc.) containing, besides carbon atom, 1 or 2
kinds of 1 to 4 hetero atoms selected from a nitrogen
atom, a sulfur atom and an oxygen atom, (48) d -3
alkylenedioxy (e.g., methylenedioxy, ethylenedioxy
etc.), (49) C3-7 cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
etc.), (50) C1-6 alkyl group (e.g., methyl, ethyl,
n-propyl, isopropyl, nbutyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, sec-pentyl, isopentyl,
neopentyl, n-hexyl, isohexyl etc.) optionally having 1
to 3 halogen atoms (e.g., fluorine, chlorine, bromine,
iodine), (51) a C2-6 alkenyl group (e.g., allyl,
isopropenyl, isobutenyl, 1-methylallyl, 2-pentenyl,
2-hexenyl etc.) optionally having 1 to 3 halogen atoms
(e.g., fluorine, chlorine, bromine, iodine), (52) a
C2-6 alkynyl group (e.g.,propargyl, 2-butynyl,
3-butynyl, 3-r entynyl, 3-hexynyl etc.), (53) a C1-6
alkyl group (e.g., hydroxymethyl, hydroxyethyl etc.)
substituted by 1 to 3 hydroxy and the like can b e
mentioned. The substituent may be present at a
substitutable position, and the number o f the
substituents is 1 to 5 , preferably 1 to 3 . A s the C
6-14 aryl group" of the "optionally substituted C -14
aryl group'' for R2, for example, phenyl, 1-naphthyl,
2- naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl,
2-anthryl and the like can b e mentioned. A s the
substituent that the "C6-i4 aryl group" optionally
has, groups similar to the substituents that the
"nitrogencontaining monocyclic heterocyclic group
optionally condensed with a benzene ring or a
heterocycle" for the aforementioned R1 optionally has
can be mentioned. The number of the substituents is 1
to 5 , preferably 1 to 3 . A s the "thienyl group" of
the "optionally substituted thienyl group" for R2, 2-
or 3-thienyl can b e mentioned. A s the substituent
that the "thienyl group" optionally has, groups
similar to the substituents that the
"nitrogencontaining monocyclic heterocyclic group
optionally condensed with a benzene ring or a
heterocycle" for the aforementioned R1 optionally has
can be mentioned. The number of the substituents is 1
to 4 , preferably 1 to 3 . A s the "pyridyl group" of
the "optionally substituted pyridyl group" for R2, 2-,
3- or 4-pyridyl, or bipyridyl (e.g., 2 , 3
'-bipyridin-5-yl) can b e mentioned. A s the
substituent that the "pyridyl group" optionally has,
groups similar to the substituents that the
"nitrogencontaining monocyclic heterocyclic group
optionally condensed with a benzene ring or a
heterocycle" for the aforementioned R1 optionally has
can be mentioned. The number of the substituents is 1
to 4 , preferably 1 to3 . A s the "lower alkyl group"
of the "optionally substituted lower alkyl group" for
R3 or R4 for example, C1- alkyl groups such as methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl and the like, and the like can be
mentioned. A s the substituent that the "lower alkyl
group" optionally has, (1) a halogen atom (e.g.,
fluorine atom, chlorine atom, bromine atom, iodine
atom etc.), (2) nitro, (3) cyano, (4) hydroxy, (5)
C1_6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy,
hexyloxy, fluoromethoxy etc.) optionally having 1 to 3
halogen atoms (e.g., fluorine, chlorine, bromine,
iodine), (6) Cb- aryloxy (e.g., phenyloxy, naphthyloxy
etc.), (7) C7-I6 aralkyloxy (e.g., benzyloxy,
phenethyloxy, diphenylmethyloxy, 1-naphthylmethyloxy,
2-naphthylmethyloxy, 2,2- diphenylethyloxy,
3-phenylpropyloxy, 4-phenylbutyloxy, 5-
phenylpentyloxy etc.), (8) mercapto, (9) C1- alkylthio
(e.g., methyl thio, difluoromethylthio,
trifluoromethylthio, ethylthio, propylthio,
isopropylthio, butylthio, 4,4,4- trifluorobutylthio,
pentylthio, hexylthio etc.) optionally having 1 to 3
halogen atoms (e.g., fluorine, chlorine, bromine,
iodine), (10) C6-i4 arylthio (e.g., phenylthio,
naphthylthio etc.), (11) C7-I6 aralkylthio (e.g.,
benzylthio, phenethylthio, diphenylmethylthio,
1-naphthylmethylthio, 2- naphthylmethylthio, 2
,2-diphenylethylthio, 3-phenylpropylthio,
4-phenylbutylthio, 5-phenylpentylthio etc.) (12)
amino, (13) mono-C 1-6 alkylamino (e.g., methylamino,
ethylamino etc.), (14) mono-Ce-14 arylaiaino (e.g.,
phenylamino, 1-naphthylamino, 2- naphthylamino etc.),
(15) mono-C 7_i6 aralkylamino (e.g., benzylamino
etc.), (16) di-C 1_6 alkylamino (e.g., dimethyl amino,
diethylamino etc.), (17) di-C 6_i4 arylamino (e.g.,
diphenylamino etc.), (18) di-C 7_i6 aralkylamino
(e.g., dibenzylamino etc.), (19) formyl, (20) C1-6
alkyl-carbonyl (e.g., acetyl, propionyl etc.), (21)
C6_i4 aryl-carbonyl (e.g., benzoyl, 1-naphthoyl,
2-naphthoyl etc.)/ (22) carboxyl, (23) C1-
alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tertbutoxycarbonyl
etc.), (24) Ce-i4 aryloxy-carbonyl (e.g.,
phenoxycarbonyl etc.), (25) carbamoyl, (26)
thiocarbamoyl, (27) mono-C 1 6 alkyl-carbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl etc.), (28) di-C 1-6
alkyl-carbamoyl (e.g., dimethyl carbamoyl,
diethylcarbamoyl, ethylmethyl carbamoyl etc.), (29)
C6-i4 aryl-carbamoyl (e.g., phenyl carbamoyl, 1-
naphthylcarbamoyl, 2-naphthylcarbamoyl etc.), (30)
C1_6 alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl etc.), (31) C6-U arylsulfonyl (e.g.,
phenylsulfonyl, 1-naphthylsulfonyl, 2-
naphthylsulfonyl etc.), (32) C1-6 alkylsulfinyl (e.g.,
methylsulfinyl, ethylsulfinyl etc.), (33) Ce-u
arylsulfinyl (e.g., phenyl sulfinyl,
1-naphthylsulfinyl, 2-naphthylsulfinyl etc.), (34)
formylamino, (35) C1_6 alkyl-carbonylamino (e.g.,
acetylamino etc.), (36) C6-I aryl-carbonyl amino
(e.g., benzoylamino, naphthoyl ami no etc.), (37) C1_6
alkoxycarbonylamino (e.g., methoxycarbonyl amino,
ethoxycarbonylamino, propoxycarbonyl amino, but
oxycarbonyl amino etc.), (38) C1-6 alkylsulfonyl amino
(e.g., methylsulfonyl amino, ethylsulfonylamino etc.),
(39) Cb- arylsulfonylamino (e.g., phenylsulfonyl
amino, 2-naphthylsulfonylamino, 1- 



naphthylsulfonylamino etc.), (40) C1-
alkyl-carbonyloxy (e.g., acetoxy, propionyloxy etc.),
(41) C6-I aryl-carbonyloxy (e.g., benzoyloxy,
naphthylcarbonyloxy etc.), (42) C1-6 alkoxycarbonyloxy
(e.g., methoxycarbonyloxy, ethoxycarbonyloxy,
propoxycarbonyloxy, butoxycarbonyloxy etc.), (43)
mono-C 1-6 alkyl-carbamoyloxy (e.g.,
methylcarbamoyloxy, ethylcarbamoyloxy etc.), (44) di-C
1-6 alkyl-carbamoyloxy (e.g., dimethylcarbamoyloxy,
diethylcarbamoyloxy etc.), (45) C6-I4 aryl-carbamoyl
oxy (e.g., phenylcarbamoyloxy, naphthylcarbamoyloxy
etc.), (46) a 5- to 7-membered saturated cyclic amino
optionally containing, besides one nitrogen atom and
carbon atom, 1 or 2 kinds o f 1 to 4 hetero atoms
selected from a nitrogen atom, a sulfur atom and an
oxygen atom (e.g.,pyrrolidin-1-yl, piperidino,
piperazin-1-yl, morpholino, thiomorpholino,
hexahydroazepin-1-yl etc.), (47) a 5- to 10- membered
aromatic heterocyclic group containing, besides carbon
atom, 1 or 2 kinds of 1 to 4 hetero atoms selected
from a nitrogen atom, a sulfur atom and an oxygen atom
(e.g., 2- thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2- quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl, 8-quinolyl, 1- isoquinolyl, 3-isoquinolyl,
4-isoquinolyl, 5-isoquinolyl, 1- indolyl, 2-indolyl,
3-indolyl, 2-benzothiazolyl, 2- benzo[b] thienyl,
3-benzo [b] thienyl, 2-benzo[b] furanyl, 3- benzo[b]
furanyl etc.), (48) C1-3 alkylenedioxy (e.g.,
methylenedioxy, ethylenedioxy etc.), and (49) C3-7
cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl etc.) and the
like can be mentioned. The number of the substituents
is 1 to 3 . A s the "acyl group" for R3 or R4, an acyl
group having 1 to 20 carbon atoms, which is derived
from organic carboxylic acid can b e mentioned. For
example, C1-7 alkanoyl groups (e.g., formyl; C1-6
alkyl-carbonyl such as acetyl, propionyl, butyryl,
isobutyryl, pentanoyl, hexanoyl, heptanoyl and the
like; etc.), C6-i4 aryl-carbonyl groups (e.g.,
benzoyl, naphthalenecarbonyl etc.), C1-6
alkoxy-carbonyl groups (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl , isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, secbutoxycarbonyl,
tert-butoxycarbonyl etc.), C -I4 aryloxycarbonyl
groups (e.g., phenoxycarbonyl group), C7-19
aralkylcarbonyl groups (e.g., phenyl-C 1_4
alkylcarbonyl such as benzyl carbonyl,
phenethylcarbonyl, phenylpropylcarbonyl and the like,
naphthyl-C 1-4 alkylcarbonyl such as
benzhydrylcarbonyl, naphthyl ethyl carbonyl and the
like, etc.), C7 Ig aralkyloxy-carbonyl groups (e.g.,
phenyl-C 1- alkyloxycarbonyl such as benzyloxycarbonyl
and the like, etc.), 5- or b-membered
heterocycle-carbonyl group or condensed
heterocycle-carbonyl groups thereof (e.g.,
pyrrolylcarbonyl such as 2- or 3-pyrrolylcarbonyl and
thelike; pyrazolylcarbonyl such as 3-, 4- or
5-pyrazolylcarbonyl and the like; imidazolylcarbonyl
such as 2-, 4- or 5- imidazolylcarbonyl and the like;
triazolylcarbonyl such as 1 , 2 ,3-triazol-
4-ylcarbonyl, 1 , 2 ,4-triazol-3-ylcarbonyl and the
like; tetrazolylcarbonyl such as IH- or 2H-tetrazol-5-
ylcarbonyl and the like; furylcarbonyl such as 2- or
3- furylcarbonyl and the like; thienylcarbonyl such as
2- or 3- thienylcarbonyl and the like;
oxazolylcarbonyl such as 2-, 4- or 5-oxazolylcarbonyl
and the like; isoxazolylcarbonyl such as 3-, 4- or
5-isoxazolylcarbonyl and the like; oxadiazolylcarbonyl
such as 1 , 2 ,3-oxadiazol-4- or 5- ylcarbonyl / 1 ,2
,4-oxadiazol-3- or 5-ylcarbonyl, 1,2,5- oxadiazol-3-
or 4-ylcarbonyl, 1 , 3 ,4-oxadiazol-2-ylcarbonyl and
the like; thiazolylcarbonyl such as 2-, 4- or 5-
thiazolylcarbonyl and the like; isothiazolylcarbonyl
such as 3-, 4- or 5-isothiazolylcarbonyl and the like;
thiadiazolylcarbonyl such as 1 ,2 ,3-thiadiazol-4- or
5- ylcarbonyl, 1 ,2 ,4-thiadiazol-3- or 5-ylcarbonyl,
1,2,5- thiadiazol-3- or 4-ylcarbonyl, 1 ,3
,4-thiadiazol-2-ylcarbonyl and the like; pyrrol
idinylcarbonyl such as 2- or 3- pyrrolidinylcarbonyl
and the like; pyridylcarbonyl such as 2-, 3- or
4-pyridylcarbonyl and the like; pyridylcarbonyl
wherein nitrogen atom is oxidized such as 2-, 3- or
4-pyridyl-Noxidocarbonyl and the like;
pyridazinylcarbonyl such as 3- or
4-pyridazinylcarbonyl and the like; pyridazinyl
wherein one or both nitrogen atoms are oxidized, such
as 3-, 4-, 5- or 6- pyridazinyl-N-oxidocarbonyl and
the like; pyrimidinylcarbonyl such as 2-, 4- or
5-pyrimidinylcarbonyl and the like;
pyrimidinylcarbonyl wherein one or both nitrogen atoms
are oxidized, such as 2-, 4-, 5- or
b-pyrimidinyl-N-oxidocarbonyl and the like;
pyrazinylcarbonyl; piperidinylcarbonyl such as 2-, 3-
or 4-piperidinylcarbonyl and the like;
piperazinylcarbonyl; indolylcarbonyl such as
3H-indol-2- or 3- ylcarbonyl and the like;
pyranylcarbonyl such as 2-, 3- or 4- pyranylcarbonyl
and the like; thiopyranylcarbonyl such as 2-,3- or
4-thiopyranylcarbonyl and the like; quinolylcarbonyl
such as 3-, 4-, 5-, 6-, 7- or 8-quinolylcarbonyl and
the like; isoquinolylcarbonyl; pyrido [2,
3-d]pyrimidinylcarbonyl (e.g., pyrido [2,
3-d]pyrimidin-2-ylcarbonyl) ; naphthyridinylcarbonyl
(e.g., l,5-naphthyridin-2- or 3-ylcarbonyl) such as
1,5-, 1,6- , 1,7-, 1,8-, 2,6- or 2
,7-naphthyridinylcarbonyl and the like; thieno [2,
3-d]pyridylcarbonyl (e.g., thieno [2, 3-d] pyridin-3-
ylcarbonyl) ; pyrazinoquinolylcarbonyl (e.g., pyrazino
[2, 3- b ]quinolin-2-ylcarbonyl) ; a 5- or 6-membered
heterocyclecarbonyl group (e.g., chromenylcarbonyl
(e.g., 2H-chromen-2- or 3-ylcarbonyl etc.) and the
like) containing 1 to 4 hetero atoms such as nitrogen
atom (optionally oxidized) , oxygen atom, sulfur atom
(optionally mono or dioxidized) and the like), a 5- or
6-membered heterocycle-acetyl group (e.g., 5- or
6-membered heterocycle-acetyl group containing 1 to 4
hetero atoms such as nitrogen atom (optionally
oxidized) , oxygen atom, sulfur atom (optionally mono
or dioxidized) and the like) , such as
2-pyrrolylacetyl, 3-imidazolylacetyl, 5-
isoxazolylacetyl and the like, and the like can be
used. A s regards the substituent of acyl group, for
example, when the above-mentioned acyl group is an
alkanoyl group or alkoxy-carbonyl group, the acyl
group is optionally substituted by 1 to 3 alkylthio
groups (e.g., C1-4 alkylthio such as methylthio,
ethylthio, n-propylthio, isopropylthio and the like,
and the like), halogen (e.g., fluorine, chlorine,
bromine, iodine), alkoxy groups (e.g., C1_6 alkoxy
such as methoxy, ethoxy, n-propoxy, tert-butoxy,
n-hexyloxy and the like, and the like) , a nitro
group, alkoxy-carbonyl groups (e.g., C1-6
alkoxy-carbonyl such as methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl,
nbutoxycarbonyl , isobutoxycarbonyl,
sec-butoxycarbonyl, tertbutoxycarbonyl and the like,
and the like) , alkylamino group (e.g., mono- or di-C
1-6 alkylamino such as methylamino, ethylamino,
n-propyl amino, n-butylamino, tert-butylamino,
npentylamino, n-hexylamino, dimethylamino,
diethylamino,methyl ethyl ami no, di- (n-propyl)
amino, di- (n-butyl) amino and the like, and the
like), alkoxyimino groups (e.g., C1_6 alkoxyimino such
as methoxyimino, ethoxyimino, n-propoxyimino,
tert-butoxyimino, n-hexyloxy-imino and the like, and
the like) or hydroxyimino . When the above-mentioned
acyl group is an aryl-carbonyl group, an
aryloxy-carbonyl group, an aralkyl-carbonyl group, an
aralkyloxycarbonyl group, a 5- or 6-membered
heterocyclecarbonyl group or a 5- or 6-membered
heterocycle-acetyl group, it is optionally substituted
b y 1 to 5 (preferably 1 to 3 ) alkyl groups (e.g., C1
6 alkyl such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
sec-pentyl, isopentyl, neopentyl, n-hexyl, isohexyl
and the like, C3-6 cycloalkyl such as cyclohexyl and
the like, and the like), alkenyl groups (e.g., C2-6
alkenyl such as allyl, isopropenyl, isobutenyl,
1-methylallyl, 2-pentenyl, 2-hexenyl and the like, and
the like), alkynyl groups (e.g., C2-6 alkynyl such as
propargyl, 2-butynyl, 3-butynyl, 3-pentynyl, 3-hexynyl
and the like, and the like), alkoxy groups (e.g., C1-6
alkoxy such as methoxy, ethoxy, n-propoxy,
tert-butoxy, n-hexyloxy and the like, and the like),
acyl groups [e.g., C1-7 alkanoyl such as formyl,
acetyl, propionyl, butyryl,. isobutyryl, pentanoyl,
hexanoyl, heptanoyl and the like; C6-14 aryl-carbonyl
such as benzoyl, naphthalenecarbonyl and the like;
C1-6 alkoxycarbonyl such as methoxycarbonyl,
ethoxycarbonyl , propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl,
tert-butoxycarbonyl and the like; C -14
aryloxy-carbonyl such as phenoxycarbonyl and the like;
C7_i9 aralkyl-carbonyl such as phenyl-C 1-4
alkyl-carbonyl (e.g., benzylcarbonyl,
phenethylcarbonyl, phenylpropylcarbonyl and the like)
and the like; C7-I9 aralkyloxy-carbonyl such as
phenyl-C 1_4 alkyloxy-carbonyl (e.g.,
benzyloxycarbonyl and the like) and the like, and the
like], nitro, amino, hydroxy, cyano, sulfamoyl,
mercapto, halogen (e.g., fluorine, chlorine, bromine,
iodine) , or alkylthio groups (C 1-.4 alkylthio such
asmethylthio, ethyl thio, n-propylthio, isobutylthio
and the like, and the like) . A s the "halogen atom"
for R3 or R4, fluorine, chlorine, bromine and iodine
can b e mentioned. A s the "alkyl group" for R5, for
example, C -6 alkyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, secbutyl, tert-butyl,
pentyl, hexyl etc.) and the like can be mentioned. A s
R1, a "nitrogen-containing monocyclic heterocyclic
group optionally condensed with a benzene ring or a
heterocycle" (e.g., 5-6-membered aromatic
nitrogen-containing monocyclic heterocyclic groups
such as thiazolyl, imidazolyl, pyrazolyl, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl and the like, and
the like) optionally substituted b y 1 to 3
substituents selected from (i) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (ii) hydroxy,
(iii) cyano, (iv) C1-6 alkyl (e.g., methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
by 1 to 5 (preferably 1 to 3 ) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (v) C1-6 alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine) ,
(vi) amino group optionally substituted by C1_6 alkyl
(e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.),
(vii) oxo and (viii) C1_6 alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
tertbutoxycarbonyl etc.) is preferable. A s R1,
especially, a "nitrogen-containing monocyclic
heterocyclic group optionally condensed with a benzene
ring or a heterocycle" (e.g., a 5-6-membered aromatic
nitrogencontaining monocyclic heterocyclic group such
as thiazolyl, imidazolyl, pyrazolyl, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl and the like, and
the like) , which is optionallysubstituted by 1 to 3
substituents selected from (i) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (ii) hydroxy,
(iii) cyano, (iv) C1-6 alkyl (e.g., methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
b y 1 to 5 (preferably 1 to 3 ) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (v) C1_6 alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine) ,
(vi) an amino group optionally substituted by C1-6
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
and (vii) oxo, is preferable. A s R1, particularly, a
6-membered nitrogen-containing aromatic heterocyclic
group (e.g., pyridyl groups (e.g., 2-, 3- or 4-pyridyl
etc.), pyrimidinyl groups (e.g., 2-, 4- or 5-
pyrimidinyl etc.), pyridazinyl groups (e.g., 3- or 4-
pyridazinyl etc.) etc.) optionally substituted b y 1
to 3 substituents selected from (i) halogen (e.g.,
fluorine, chlorine, bromine, iodine) , (ii) hydroxy,
(iii) cyano, (iv) C1-6 alkyl (e.g., methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
by 1 to 5 (preferably 1 to 3 ) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (v) C1-6 alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine)
and (vi) an amino group optionally substituted by C1_6
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
is preferable, and a pyridyl group optionally
substituted by 1 to 3 substituents selected from (I)
C1-6 alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc.) optionally substituted by 1 to 5 (preferably 1
to 3 ) halogen(e.g., fluorine, chlorine, bromine,
iodine) and (ii) Cc-b alkoxy (e.g., methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy,
pentyloxy, hexyloxy etc.) optionally substituted b y 1
to 5 (preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine) is particularly preferable.
A s R2, [1] a C -14 aryl group (e.g., phenyl group)
optionally substituted b y 1 to 5 (preferably 1 to 3 )
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), (ii) cyano,
(iii) Q L 6 alkyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl etc.) optionally substituted b y 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (iv) C1-6 alkoxy (e.g.,
methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted b y 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
(v) acetyl, (vi) C3-7 cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
etc.), (vii) Ci-6 alkylsulfonyl (e.g., methyl
sulfonyl, ethylsulfonyl etc.), (viii) a C1-6 alkyl
group substituted b y 1 to 3 hydroxy (e.g.,
hydroxymethyl , hydroxyethyl etc.), (ix) C1-6
alkylthio (e.g., methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutylthio, sec-butylthio,
pentylthio, hexylthio etc.) optionally substituted b y
1 to 5 (preferably 1 to 3 ) halogen atoms (e.g.,
fluorine, chlorine, bromine, iodine) and (x) C1-6
alkylsulfinyl (e.g., methylsulfinyl, ethylsulfinyl
etc.), [2] a thienyl group optionally substituted b y
1 to 3 substituents selected from (i) a halogen atom
(e.g., fluorine, chlorine, bromine, iodine), (ii)
cyano, (iii) C1_6 alkyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl etc.) optionally substituted b y 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (iv) C1-6 alkoxy (e.g.,
methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy,hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine)
and (v) acetyl, or [3] a pyridyl group optionally
substituted by 1 to 4 substituents selected from (i) a
halogen atom (e.g., fluorine, chlorine, bromine,
iodine) , (ii) cyano, (iii) lower (specifically C1-6)
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
(iv) C1-6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy,
hexyloxy etc.) optionally substituted by 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (v) acyl (e.g., acetyl),
(vi) nitro and (vii) amino is preferable. Of these, as
R2, [1] a C6-i4 aryl group (e.g., phenyl group)
optionally substituted by 1 to 5 (preferably 1 to 3 )
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), (ii) cyano,
(iii) C1_6 alkyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl etc.) optionally substituted by 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (iv) C1- alkoxy (e.g.,
methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine)
and (v) acetyl, [2] a thienyl group optionally
substituted by 1 to 3 substituents selected from (i) a
halogen atom (e.g., fluorine, 



chlorine, bromine, iodine), (ii) cyano, (iii) C -6
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
(iv) C1-6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy,
pentyloxy,hexyloxy etc.) optionally substituted by 1
to 5 (preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine) and (v) acetyl, or [3] a
pyridyl group optionally substituted by 1 to 4
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine), (ii) cyano,
(iii) lower (specifically C1-6 ) alkyl (e.g., methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
by 1 to 5 (preferably 1 to 3 ) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (iv) C1_6 alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g.,. fluorine, chlorine, bromine, iodine),
(v) acyl (e.g., acetyl), (vi) nitro and (vii) amino is
preferable. Particularly, [1] a phenyl group
optionally substituted by 1 to 5 (preferably 1 to 3 )
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) and (ii) C1-6
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
[2] a thienyl group optionally substituted b y 1 to 3
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) and (ii) C1-
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tertbutyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine) ,
or [3] a pyridyl group optionally substituted b y 1 to
4 substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) and (ii) lower
(specifically Cc-b) alkyl (e.g., methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
by 1 to 5 (preferably 1 to 3 ) halogen(e.g., fluorine,
chlorine, bromine, iodine) is preferable. Of those
mentioned above, a preferable embodiment of R2 include
[1] a phenyl group optionally substituted by 1 to 5
substituents selected from (i) a halogen atom and (ii)
C1-6 alkyl optionally substituted by 1 to 5 halogen
atoms, [2] a pyridyl group optionally substituted by 1
to 4 substituents selected from lower (C 1- ) alkyl, a
halogen atom, alkoxy (C 1- alkoxy) , cyano, acyl
(e.g., acetyl), nitro and amino, and the like. A s R2,
a phenyl group, a 2-fluorophenyl group, a 2-
methylphenyl group, a 2-fluoropyridin-3-yl group, a 3-
fluoropyridin-4-yl group, a 2-chloropyridin-3-yl
group, a 6- chloropyridin-3-yl group, a
4-methylpyridin-3-yl group, a 2- methylpyridin-3-yl
group, a 3-methylpyridin-2-yl group, a 2-
trifluoromethylpyridin-3-yl group and a 6 '-chloro-2,
3 '- bipyridin-5-yl group are particularly preferable.
Preferably R3 and R4 are each a hydrogen atom, or one
of R3 and R4 is a hydrogen atom and the other is a
C1_6 alkyl group (e.g., methyl, ethyl, n-propyl,
isobutyl etc.), a C1_6 alkylcarbonyl group (e.g.,
acetyl, propionyl, butyryl, isobutyryl, pentanoyl,
hexanoyl, heptanoyl etc.), a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) , a cyano group
or a nitro group. A compound wherein both R3 and R4
are hydrogen atoms is particularly preferable. A s R5,
methyl or ethyl is preferable, and methyl is
particularly preferable. The above-mentioned
preferable embodiments of the substituents for R1 to
R5 may be optionally combined to achieve a preferable
embodiment of compound (I) . Of compounds (I), a
compound wherein R1 is a 5-6-membered aromatic
nitrogen-containing monocyclic heterocyclic group (for
example, thiazolyl, imidazolyl, pyrazolyl, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl and the like) or
an imidazo [1, 2-a] pyrimidinyl group, which are
optionally substituted by 1 to 3 substituents selected
from(i) halogen (e.g., fluorine, chlorine, bromine,
iodine), (ii) hydroxy, (iii) cyano, (iv) C1-6 alkyl
(e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
optionally substituted b y 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
(v) C1-6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy,
hexyloxy etc.) optionally substituted by 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (vi) amino group
optionally substituted b y C1_6 alkyl (e.g., methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) and (vii) C1_6
alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, tertbutoxycarbonyl
etc .); R2 is [1] a C6-i4 aryl group (e.g., phenyl
group) optionally substituted b y 1 to 5 (preferably 1
to 3 ) substituents selected from (i) a halogen atom
(e.g., fluorine, chlorine, bromine, iodine), (ii)
cyano, (iii) C1-6 alkyl (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tertbutyl,
pentyl, hexyl etc.) optionally substituted by 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (iv) C1-6 alkoxy (e.g.,
methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted b y 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
(v) acetyl, (vi) C3-7 cycloalkyl (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
etc.), (vii) C1-6 alkylsulfonyl (e.g., methyl
sulfonyl, ethylsulfonyl etc.), (viii) a C1-6 alkyl
group substituted b y 1 to 3 hydroxy (e.g.,
hydroxymethyl, hydroxyethyl etc.), (ix) C1-6 alkylthio
(e.g., methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutyl thio,
sec-butylthio, pentylthio, hexyl thio etc.) optionally
substituted b y 1 to 5 (preferably 1 to 3 ) halogen
atoms (e.g., fluorine, chlorine, bromine, iodine) and
(x) C1-6 alkylsulfinyl (e.g., methylsulfinyl,
ethylsulfinyl etc.),[2] a thienyl group optionally
substituted by 1 to 3 substituents selected from (i) a
halogen atom (e.g., fluorine, chlorine, bromine,
iodine), (ii) cyano, (iii) Cc-6 alkyl (e.g., methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
by 1 to 5 (preferably 1 to 3 ) halogen (e.g.,
fluorine, chlorine, bromine, iodine), (iv) C1_6 alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, pentyloxy, hexyloxy etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine)
and (v) acetyl, [3] a pyridyl group optionally
substituted by 1 to 4 substituents selected from (i) a
halogen atom (e.g., fluorine, chlorine, bromine,
iodine) , (ii) cyano, (iii) lower (specifically C1-6)
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
(iv) C1_6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy,
hexyloxy etc.) optionally substituted by 1 to 5
(preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), (v) acyl (e.g., acetyl),
(vi) nitro and (vii) amino, or [4] a bipyridyl group
optionally substituted by 1 to 3 halogen atoms (e.g.,
fluorine, chlorine, bromine, iodine); R3 and R4 are
each a hydrogen atom, or one of R3 and R4 is a
hydrogen atom and the other is a C1- alkyl group
(e.g., methyl, ethyl, n-propyl, isobutyl etc.), a C1_6
alkyl-carbonyl group (e.g., acetyl, propionyl,
butyryl, isobutyryl, pentanoyl, hexanoyl, heptanoyl
etc.), a halogen atom (e.g., fluorine, chlorine,
bromine, iodine) , a cyano group or a nitro group; R5
is methyl or ethyl is preferable, a compound wherein,
for example R1 is a pyridyl group optionally
substituted by 1 to 3 substituents selected from (i)
C1-6 alkyl (e.g., methyl, ethyl,propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc.) optionally substituted by 1 to 5 (preferably 1
to 3 ) halogen (e.g., fluorine, chlorine, bromine,
iodine) and (ii) C1-6 alkoxy (e.g., methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy,
pentyloxy, hexyloxy etc.) optionally substituted by 1
to 5 (preferably 1 to 3 ) halogen (e.g., fluorine,
chlorine, bromine, iodine), R2 is [1] a phenyl group
optionally substituted by 1 to 5 (preferably 1 to 3 )
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) and (ii) C1-
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine),
[2] a thienyl group optionally substituted by 1 to 3
substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) and (ii) C1-6
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tertbutyl, pentyl, hexyl etc.)
optionally substituted by 1 to 5 (preferably 1 to 3 )
halogen (e.g., fluorine, chlorine, bromine, iodine) ,
or [3] a pyridyl group optionally substituted by 1 to
4 substituents selected from (i) a halogen atom (e.g.,
fluorine, chlorine, bromine, iodine) and (ii) lower
(specifically C1- ) alkyl (e.g., methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl etc.) optionally substituted
by 1 to 5 (preferably 1 to 3 ) halogen (e.g.,
fluorine, chlorine, bromine, iodine), R3 and R4 are
each a hydrogen atom, and R5 is methyl is particularly
preferable. A s compound (I), N-methyl-1- [5-phenyl-l-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl]methanamine,
1- [5- (2- fluorophenyl) - 1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3-yl] -N-methylmethanamine , N-methyl-1-
[4-methyl-l- (pyridin-3-ylsulfonyl)
-5-phenyl-lHpyrrol- 3-yl]methaneamine, N-methyl-1- [1-
(pyridin-3-ylsulfonyl) -5- (3-thienyl)
-lH-pyrrol-3-yl]methanamine, Nmethyl- 1- [5-
(2-methylphenyl) -1- (pyridin-3-ylsulfonyl) -IHpyrrol-
3-yl]methanamine, 1- [5- (2, 4-di fluorophenyl) -1-
(pyridin- 3-ylsulfonyl) -lH-pyrrol-3-yl]
-N-methylmethanamine, l-{5- (2- fluorophenyl) -1-
[(6-methylpyridin-3-yl) sulfonyl] -lH-pyrrol-3- yl}
-N-methylmethanamine, 1- [4-fluoro-5-phenyl-l-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl]
-N-methylmethanamine, N-methyl-1- [5-
(4-methyl-3-thienyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3- yl]methanamine, 1- [5-
(2-fluoropyridin-3-yl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] -N-methylmethanamine or a salt
thereof is particularly preferable. A s a salt of
compound (I), metal salt, ammonium salt, salts with
organic bases, salts with inorganic bases, salts with
organic acids, salts with basic or acidic amino acids
and the like can b e mentioned. Preferable examples of
metal salt include alkali metal salts such as sodium
salt, potassium salt and the like; alkaline earth
metal salts such as calcium salt, magnesium salt,
barium salt and the like; aluminum salt and the like.
Preferable examples of the salt with organic base
include a salt with trimethylamine, triethylamine,
pyridine, picoline, 2 ,6-lutidine, ethanolamine,
diethanolamine, triethanolamine, cyclohexylamine,
dicyclohexylamine, N ,N'- dibenzylethylenediamine and
the like. Preferable examples of the salt with
inorganic acid include a salt with hydrochloric acid,
hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid and the like. Preferable examples of
the salt with organic acid include a salt with formic
acid, acetic acid, trifluoroacetic acid, phthalic
acid, fumaric acid, oxalic acid, tartaric acid, maleic
acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid,
ptoluenesulfonic acid and the like. Preferable
examples of the salt with basic amino acid include a
salt with arginine, lysin, ornithine and the like.
Preferable examples of the salt with acidic amino acid
include a salt with aspartic acid, glutamic acid and
the like.Of these, pharmaceutically acceptable salts
are preferable. For example, when a compound contains
an acidic functional group, inorganic salts such as
alkali metal salt (e.g., sodium salt, potassium salt
etc.), alkaline earth metal salt (e.g., calcium salt,
magnesium salt, barium salt etc.) and the like,
ammonium salt and the like; and when a compound
contains a basic functional group, for example, salts
with inorganic acid such as hydrochloric acid,
hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid and the like, or salts with organic
acid such as acetic acid, phthalic acid, fumaric acid,
oxalic acid, tartaric acid, maleic acid, citric acid,
succinic acid, methanesulfonic acid, p-toluenesulfonic
acid and the like can be mentioned. Compound (I) can
be produced, for example, according to the methods
described in JP application No. 2005-044740, Eur. J .
Qrg. Chem. , p . 2283 (2001), J . Med. Chem. , vol.
43, p . 1886 (2000), J . Pharm. Pharmacol. , vol. 46,
p . 740 (1994), WO92/04025, J . Heterocycl. Chem. ,
vol. 25, p . 635 (1988), J . Med. Chem. , vol. 14, p .
328 (1971), J . Med. Chem. , vol. 35, p . 4195 (1992)
or Tetrahedron Lett. , vol. 26, p . 4047 (1985), or a
method analogous thereto. The production methods of
compound (I) in the present invention are explained.
The compounds (II) -(XXIV) in the formula may form
salts, and as such salts, for example, those similar
to the salts of compound (I) can be mentioned. While
the compounds obtained in respective steps can be used
for the next reaction in the form of a reaction
mixture or a crude product, they can also be easily
isolated and purified from the reaction mixture by a
known separation and purification means, such as
recrystallization, distillation, chromatography and
the like.Compound (II) wherein R2, R3 and R4 are as
defined above, and R6 is a Cc-4 alkyl group such as
methyl, ethyl, propyl, isopropyl, butyl and the like
can be produced according to a method known per se,
such as the method described in Chem. Pharm. Bull. ,
vol. 49, p . 1406 (2001), Tetrahedron Letters vol. 35,
p . 5989 (1994) and the like or a method analogous
thereto. By reacting compound (II) with a compound
represented by the formula (Ilia) : wherein R11 is as
defined for R1, or the protecting group described in
Protective Groups in Organic Synthesis , 3rd Ed.
Theodora W . Greene, Peter G . M . Wuts, pp. 615-617,
Wiley- Interscience (1999) (e.g., phenyl,
4-methylphenyl etc.), compound (IV) (each symbol in
the formula is as defined above) can be produced.This
reaction is advantageously carried out using a solvent
inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds,
hydrocarbons such as benzene, toluene and the like and
ethers such as tetrahydrofuran and the like, amides
such as N ,Ndimethylformamide, N,N-dimethylacetamide
and the like, and the like or a mixed solvent thereof
and the like are preferable. Use of a base is
effective for the reaction. A s the base, for example,
inorganic bases such as sodium hydride, sodium
hydroxide, potassium hydroxide and the like, basic
salts such as sodium carbonate, potassium carbonate,
cesium carbonate, sodium hydrogencarbonate and the
like, metal bases such as potassium ethoxide,
potassium tert-butoxide, sodium methoxide, sodium
ethoxide and the like, aromatic amines such as
pyridine, lutidine and the like, tertiary amines such
as triethylamine, tripropylamine, tributylamine,
cyclohexyl dimethyl amine, 4-dimethylaminopyridine, N
,Ndimethyl aniline, N-methylpiperidine,
N-methylpyrrolidine, Nmethylmorpholine and the like,
and the like can be mentioned. The amount of the base
to be used is about 1 - about 10 mol, preferably about
1 - about 5 mol, per 1 mol of compound (II) . The
reaction can also be carried out in the co-presence of
crown ether. A s the crown ether, for example,
15-crown-5- ether, 18-crown- b-ether and the like can
be mentioned. The amount of the crown ether to b e
used is about 1 - about 10 



mol, preferably about 1 - about 5 mol, per 1 mol of
compound (II) . While the reaction time varies
depending on the reagents and solvent to be used, it
is generally about 30 min - about 24 hr, preferably
about 30 min - about 8 hr. The reaction temperature is
generally about OC - about 100C, preferably about 10C
- about 50C. Compound (V) (each symbol in the formula
is as defined above) can be produced according to a
method known per se, for example, the methods
described in Tetrahedron Letters , vol.13, p . 5337
(1972), Heterocycles , vol. 7 , p . 77 (1977), Chem.
Pharm. Bull. , vol. 27, p . 2857 (1979), J . Org.
Chem. , vol. 62, p . 2649 (1997) and the like, or a
method analogous thereto. Compound (VI) (each symbol
in the formula is as defined above) can be produced by
reacting compound (V) with Nbromosuccinimide (NBS) .
N-Bromosuccinimide (NBS) is preferably used in about
one equivalent amount relative to compound (V) , and
the reaction is preferably carried out under an inert
gas atmosphere such as nitrogen, argon and the like.
This reaction is advantageously carried out using a
solvent inert to the reaction. While the solvent is
not particularly limited as long as the reaction
proceeds, solvents such as ethers (e.g.,
tetrahydrofuran, diethyl ether and the like), amides
(e.g., N,N-dimethylformamide, N ,Ndimethylacetamide
and the like) and the like, a mixed solvent thereof
and the like are preferable. While the reaction time
varies depending on the reagents and solvent to be
used, it is generally about 30 min - about 24 hr,
preferably about 5-12 hr. The reaction temperature is
generally about -78C to about 25C, preferably about
-78C to about 0C. Addition of a base is sometimes
effective for the reaction. While the base to b e used
is not limited as long as the reaction proceeds, an
organic base such as pyridine, picoline, lutidine and
the like, and the like can be mentioned. The amount of
the organic base to be used is about 0.001 - about 10
equivalents, preferably about 0.001 - about 0.1
equivalent, per 1 mol of compound (V) . Compound (VII)
(each symbol in the formula is as defined above) can
be produced from compound (VI) according to a method
similar to the method for producing compound (IV) from
compound (II) . Compound (IV) (each symbol in the
formula is as defined above) can also be produced by
reacting compound (VII) with acompound represented by
the formula (Villa) : (Villa) or the formula (VIIIb) :
(VIlIb) wherein R2 is as defined above, according to
the method described in Synthetic Communi cations ,
vol. 11, p . 513 (1981), or a method analogous thereto
. Compound (IX) (each symbol in the formula is as
defined above) can be produced by reducing compound
(IV) with a reducing agent such as lithium aluminum
hydride, diisobutyl aluminum hydride, sodium
borohydride, calcium borohydride and the like. A s the
reducing agent, diisobutyl aluminum hydride is
particularly preferable. The amount of the reducing
agent to be used is about 0.75 - about 10 equivalents,
preferably about 1 - about 5 equivalents, per 1 raol
of compound (IV) . This reaction is advantageously
carried out using a solvent inert to the reaction.
While the solvent is not particularly limited as long
as the reaction proceeds, solvents such as
hydrocarbons (e.g., benzene, toluene and the like) and
ethers (e.g., tetrahydrofuran, diethyl ether and the
like) , and the like, a mixed solvent thereof and the
like are preferable . While the reaction time varies
depending on the reagents and solvent to be used, it
is generally about 30 min - about 24 hr, preferably
about 30 min - about 8 hr. The reaction temperature is
generally about -78C to about 100C, preferably about
-78C to about 25C.Compound (X) (each symbol in the
formula is as defined above) can be synthesized by
reacting compound (IX) with an oxidant such as chromic
acid-pyridine complex, pyridinium chlorochromate,
manganese dioxide, sulfur trioxide-pyridine complex or
tetra-n-propylammonium perruthenate and the like. A s
the oxidant, manganese dioxide, sulfur
trioxide-pyridine complex or tetra-n-propylammonium
perruthenate is preferable. The oxidation reaction can
be carried out, for example, according to the method
described in Synthesis , p . 639 (1994) . Compound
(Ia) (each symbol in the formula is as defined above)
can be produced by subjecting compound (X) and a
compound represented by the formula (XI) : R- NH2
wherein R5 is as defined above, to a reductive
amination reaction according to the methods described
in Shin Jikken Kagaku Koza , Vol. 14-111, pp.
1380-1385 (Maruzen Press) . In addition, compound (Ia)
can also be produced by the following method.Compound
(XII) (each symbol in the formula is as defined above)
can b e produced from compound (VII) according to a
method similar to the method for producing compound
(IX) from compound (IV) . Compound (XIII) (each symbol
in the formula is as defined above) can b e produced
from compound (XII) according to a method similar to
the method for producing compound (X) from compound
(IX) . Compound (XIV) (each symbol in the formula is
as defined above) can be produced from compound (XIII)
according to a method similar to the method for
producing compound (Ia) from compound (X) . Compound
(XV) (each symbol in the formula is as defined above
and R7 is an amino-protecting group) can b e produced
by protecting an amino group of compound (XIV) . A s
the aminoprotecting group, tert-butylcarbamate group
(BOC group) , benzylcarbamate group (Cbz group) and
the like can be mentioned. The protection reaction can
be carried outaccording to a method known per se, for
example, the method described in Protective Groups in
Organic Synthesis 3rd Ed., Theodora W . Greene, Peter
G . M . Wuts, pp. 494-653, Wiley- Interscience (1999)
and the like. Compound (XVI) (each symbol in the
formula is as defined above) can be produced from
compound (XV) according to a method similar to the
method for producing compound (IV) from compound (VII)
. Compound (Ia) (each symbol in the formula is as
defined above) can b e produced by eliminating the
amino-protecting group from compound (XVI) by a method
known per se, for example, the method described in
Protective Groups in Organic Synthesis , 3rd Ed.,
Theodora W . Greene, Peter G . M . Wuts, pp. 494-653,
Wiley-Interscience (1999) and the like. In addition,
compounds (XVI) and (Ia) can also b e produced b y the
following methods. (XVII) (XVIII) (XIX) XVI (Ia)
Compound (XVII) (each symbol in the formula is as
defined above) can b e produced from compound (II)
according to a method similar to the method for
producing compound (IX) from compound (IV) . Compound
(XVIII) (each symbol in the formula is as defined
above) can b e produced from compound (XVII) according
to a method similar to the method for producing
compound (X) from compound (IX) .Compound (XIX) (each
symbol in the formula is as defined above) can b e
produced from compound (XVIII) according to a method
similar to the method for producing compound (Ia) from
compound (X) . Compound (XX) (each symbol in the
formula is as defined above) can be produced from
compound (XIX) according to a method similar to the
method for producing compound (XV) from compound (XIV)
. Compound (XVI) (each symbol in the formula is as
defined above) can b e produced from compound (XX)
according to a method similar to the method for
producing compound (IV) from compound (II) .
Furthermore, compound (Ia) can b e produced by a
method similar to the aforementioned method. In
addition, compounds (XIII), (X) and (Ia) can also be
produced b y the following methods. NBS (XVIII)
Compound (XXI) (each symbol in the formula is as
defined above) can be produced from compound (V)
according to a method similar to the method for
producing compound (IV) fromcompound (II) . Compound
(XXII) (each symbol in the formula is as defined
above) can be produced from compound (XXI) according
to a method similar to the method for producing
compound (IX) from compound (IV) . Compound (XXIII)
(each symbol in the formula is as defined above) can
be produced from compound (XXII) according to a method
similar to the method for producing compound (X) from
compound (IX) . Compound (XIII) (each symbol in the
formula is as defined above) can be produced from
compound (XXIII) according to a method similar to the
method for producing compound (VI) from compound (V) .
Compound (X) (each symbol in the formula is as defined
above) can b e produced from compound (XIII) according
to a method similar to the method for producing
compound (IV) from compound (VII) , or from compound
(XVIII) according to a method similar to the method
for producing compound (IV) from compound (II) .
Furthermore, compound (Ia) can be produced according
to a method similar to the aforementioned method.
Moreover, compound (XIII) and compound (XVIII) can
also be synthesized by the following method, and
compound (Ia) can b e further produced by a method
similar to the aforementioned method. (XVIII)Compound
(XXIV) (each symbol in the formula is a s defined
above) can b e produced according to a method known
per se, for example, the method described in J . Org.
Chem. , vol. 55, p . 6317 (1990) and the like, o r a
method analogous thereto. Compound (XIII) (each symbol
in the formula is a s defined above) can b e produced
from compound (XXIV) according to a method similar to
the method for producing compound (IV) from compound
(II) . Compound (XVIII) (each symbol in the formula is
as defined above) can b e produced from compound
(XXIV) according to a method similar to the method for
producing compound (IV) from compound (VII) . When R
11 i s a group other than the group represented b y R
1 in each compound, the compound can b e converted to
compound (I) after deprotection b y a method known per
se, for example, the method described in Protective
Groups in Organic Synthesis , 3rd Ed., Theodora W .
Greene, Peter G . M . Wuts, pp. 615-617,
Wiley-Interscience (1999) and the like, using the
formula (III) (III) wherein each symbol in the formula
i s a s defined above, according to a method similar
to the method for producing compound (IV) from
compound (II) . In each o f the aforementioned
reactions, when the starting compound has an amino
group, a carboxyl group o r a hydroxy group a s a
substituent, a protecting group generally used in
peptide chemistry and the like may b e introduced into
these groups. In this case, b y eliminating the
protecting group a s necessary after the reaction, the
objective compound can b e obtained. Introduction and
elimination o f these protecting groups can b e
performed b y a method known per se,for example, the
method described in Protective Groups in Organic
Synthesis 3rd Ed., Theodora W . Greene, Peter G . M .
Wuts, Wiley-Interscience (1999) and the like. Compound
(I) can be isolated and purified by a known means such
as phase transfer, concentration, solvent extraction,
fractionation, liquid conversion, crystallization,
recrystallization, chromatography and the like. When
compound (I) is obtained as a free compound, it can be
converted to a desired salt by a method known per se
or a method analogous thereto; conversely, when
compound (I) is obtained as a salt, it can be
converted into a free form or another desired salt by
a method known per se or a method analogous thereto .
Compound (I) may be used as a prodrug. The prodrug of
compound (I) means a compound which is converted to
compound (I) under the physiological condition in the
body by a reaction with an enzyme, gastric acid, or
the like, that is, a compound which is converted to
compound (I) by enzymatic oxidation, reduction,
hydrolysis, and the like; a compound which is
converted to compound (I) by hydrolysis with gastric
acid, and the like. The prodrug of compound (I)
includes a compound wherein the amino group of
compound (I) is modified with acyl, alkyl or
phosphoryl (e.g., a compound wherein the amino group
of compound (I) is modified with eicosanoyl, alanyl,
pentylaminocarbonyl, (5-methyl-2-oxo-l, 3-dioxolen-4-
yl )methoxycarbonyl , tetrahydrofuranyl,
pyrrolidylmethyl, pivaloyloxymethyl or t-butyl, etc.);
a compound wherein the hydroxy group of compound (I)
is modified with acyl, alkyl, phosphoric acid or boric
acid (e.g., a compound wherein the hydroxy group of
compound (I) is modified with acetyl, palmitoyl,
propanoyl, pivaloyl, succinyl, fumaryl, alanyl or
dimethylaminomethylcarbonyl, etc.); a compound wherein
a carboxyl group of compound (I) is modified to ester
or amide (e.g., a compound wherein a carboxyl group of
compound (I) ismodified to ethyl ester, phenyl ester,
carboxymethyl ester, dimethylaminomethyl ester,
pivaloyloxymethyl ester, ethoxycarbonyloxyethyl ester,
phthalidyl ester, (5-methyl-2- oxo-1, 3-dioxolen-4-yl)
methyl ester, cyclohexyloxycarbonylethyl ester or
methylamide, etc.); and the like. These prodrugs can
be produced from compound (I) by a method known per
se. In addition, the prodrug of compound (I) may be a
compound, which is converted to compound (I) under the
physiological conditions, as described in
Pharmaceutical Research and Development , Vol. 7
(Molecule Design), pp. 163- 198 (1990), published by
Hirokawa Publishing Co. When compound (I) contains an
optical isomer, a stereoisomer, a regioisomer or a
rotamer, either isomer and a mixture of these are also
encompassed in compound (I) . For example, when
compound (I) has an optical isomer, an optical isomer
resolved from a racemate is also encompassed in
compound (I) . These isomers can be obtained as single
products according to synthesis and separation methods
known per se (concentration, solvent extraction,
column chromatography, recrystallization, etc.). The
compound (I) may be a crystal, and both a single
crystal and crystal mixtures are encompassed in
compound (I) . Crystals can be produced by
crystallization according to crystallization methods
known per se. The compound (I) may be a solvate (e.g.,
hydrate etc.) or a non-solvate, both of which are
encompassed in the compound (I) . A compound labeled
with an isotope (e.g., 3H , 14C , 35S , 125I and the
like) is also encompassed in the compound (I) .
Compound (I) and a prodrug thereof of the present
invention (hereinafter sometimes to be abbreviated as
the compound of the present invention) have a proton
pump inhibitory effect and effectively suppress
gastric acid secretion. In addition, since they show
low toxicity (e.g., acute toxicity, chronic toxicity,
genetic toxicity,reproductive toxicity,
cardiotoxicity, drug interaction, carcinogenicity and
the like) and high water-solubility, and are superior
in the stability, in vivo kinetics (absorbability,
distribution, metabolism, excretion and the like) ,
and efficacy expression, they are useful as
pharmaceutical agents. The compound of the present
invention is useful for the treatment or prophylaxis
of peptic ulcer (e.g., gastric ulcer, gastric ulcer
due to postoperative stress, duodenal ulcer,
anastomotic ulcer, ulcer caused by non-steroidal anti 



inflammatory agents etc.); Zollinger-Ellison syndrome;
gastritis; erosive esophagitis; reflux esophagitis
such as erosive reflux esophagitis and the like;
symptomatic gastroesophageal reflux disease
(symptomatic GERD) such as non-erosive reflux disease
or gastroesophageal reflux disease free of esophagitis
and the like; functional dyspepsia; gastric cancer
(including gastric cancer associated with promoted
production of interleukin-l b due to gene polymorphism
of interleukin-1) ; stomach MALT lymphoma; gastric
hyperacidity; upper gastrointestinal hemorrhage due to
peptic ulcer, acute stress ulcer, hemorrhagic
gastritis or invasive stress (e.g. stress caused by
major surgery requiring postoperative intensive
management, and cerebrovascular disorder, head trauma,
multiple organ failure and extensive burn, each
requiring intensive treatment) and the like; airway
disorders; asthma and the like, pre-anesthetic
administration, eradication of Helicobacter pylori or
eradication assistance and the like, in mammals (e.g.,
human, simian, sheep, cattle, horse, dog, cat, rabbit,
rat, mouse etc.). A s used herein, the above-mentioned
reflux esophagitis and symptomatic gastroesophageal
reflux disease (symptomatic GERD) ) are sometimes
collectively referred to simply as GERD. The content
of a compound of the present invention in the
pharmaceutical composition of the present invention is
about 0.01 to 100% by weight relative to the entire
composition.Though subject to change depending on the
administration target, administration route, target
disease and the like, its dose is about 0.5 to 1,500
mg/day, preferably about 5 to 150 mg/day, based on the
active ingredient, when, for example, the compound is
orally administered as an anti-ulcer agent to an adult
human (60 kg) . The compound of the present invention
may be administered once daily or in 2 or 3 divided
portions per day. The compound of the present
invention shows low toxicity and can be appropriately
administered orally or parenterally (e.g., topical,
rectal, intravenous administrations and the like) as
it is or as a preparation containing a pharmaceutical
composition containing a pharmacologically acceptable
carrier admixed according to a method known per se,
such as tablets (including sugar-coated tablets and
film-coated tablets) , powder, granule, capsule
(including soft capsule) , orally disintegrating
tablet, orally disintegrating film, liquid, injection,
suppository, sustained-release preparation, plaster
and the like. Particularly, the compound of the
present invention is preferably administered as an
oral preparation in the form of tablet, granule,
capsule and the like. The pharmacologically acceptable
carrier that may be used to produce the pharmaceutical
composition of the present invention includes various
organic or inorganic carrier substances in common use
as pharmaceutical materials, including excipients,
lubricants, binders, disintegrants, water-soluble
polymers and basic inorganic salts for solid
preparations; and solvents, dissolution aids,
suspending agents, isotonizing agents, buffers and
soothing agents for liquid preparations and the like.
Other ordinary pharmaceutical additives such as
preservatives, anti-oxidants, coloring agents,
sweetening agents, souring agents, bubbling agents and
flavorings may also be used as necessary. Such
"excipients" include, for example, lactose, sucrose,
D-mannitol, starch, cornstarch, crystalline cellulose,
lightsilicic anhydride, titanium oxide and the like.
Such "lubricants" include, for example, magnesium
stearate, sucrose fatty acid esters, polyethylene
glycol, talc, stearic acid and the like. Such
"binders" include, for example, hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, crystalline
cellulose, starch, polyvinylpyrrolidone, gum arable
powder, gelatin, pullulan, low-substituted
hydroxypropyl cellulose and the like. Such
"disintegrants" include (1) crosspovidone, (2) what is
called super-disintegrants such as crosscarmellose
sodium (FMC-Asahi Chemical) and carmellose calcium
(Gotoku Yakuhin) etc, (3) carboxymethyl starch sodium
(e.g., product of Matsutani Chemical), (4)
low-substituted hydroxypropyl cellulose (e.g., product
o f Shin-Etsu Chemical), (5) corn starch, and so
forth. Said "crosspovidone" may b e any crosslinked
polymer having the chemical name l-ethenyl-2-
pyrrolidinone homopolymer, including
polyvinylpyrrolidone (PVPP) and
l-vinyl-2-pyrrolidinone homopolymer, and is
exemplified by Colidon CL (produced by BASF) ,
Polyplasdon XL (produced by ISP), Polyplasdon XL-IO
(produced by ISP), Polyplasdon INF-10 (produced by
ISP) and the like. Such "water-soluble polymers"
include, for example, ethanol-soluble water-soluble
polymers [e.g., cellulose derivatives such as
hydroxypropyl cellulose (hereinafter also referred to
as HPC) etc, polyvinylpyrrolidone and the like] ,
ethanol-insoluble water-soluble polymers [e.g.,
cellulose derivatives such as hydroxypropylmethyl
cellulose (hereinafter also referred to as HPMC) etc.,
methyl cellulose, carboxymethyl cellulose sodium and
the like, sodium polyacrylate, polyvinyl alcohol,
sodium alginate, guar gum and the like] and the like.
Such "basic inorganic salts" include, for example,
basic inorganic salts of sodium, potassium, magnesium
and/or calcium. Preferred are basic inorganic salts of
magnesiumand/or calcium. More preferred are basic
inorganic salts of magnesium. Such basic inorganic
salts of sodium include, for example, sodium
carbonate, sodium hydrogencarbonate, disodium
hydrogenphosphate and the like. Such basic inorganic
salts of potassium include, for example, potassium
carbonate, potassium hydrogencarbonate and the like.
Such basic inorganic salts of magnesium include, for
example, heavy magnesium carbonate, magnesium
carbonate, magnesium oxide, magnesium hydroxide,
magnesium aluminometasilicate, magnesium silicate,
magnesium aluminate, synthetic hydrotalcite [Mg6A l2
(OH) 16-CO3 H2O], and aluminum magnesium hydroxide.
Preferred are heavy magnesium carbonate, magnesium
carbonate, magnesium oxide, magnesium hydroxide and
the like. Such basic inorganic salts of calcium
include, for example, precipitated calcium carbonate,
calcium hydroxide, etc. Such "solvents" include, for
example, water for injection, alcohol, propylene
glycol, macrogol, sesame oil, corn oil, olive oil and
the like. Such "dissolution aids" include, for
example, polyethylene glycol, propylene glycol,
D-mannitol, benzyl benzoate, ethanol,
trisaminomethane, cholesterol, triethanolamine, sodium
carbonate, sodium citrate and the like. Such
"suspending agents" include, for example, surfactants
such as stearyltriethanolamine, sodium lauryl sulfate,
laurylaminopropionic acid, lecithin, benzalkonium
chloride, benzethonium chloride, glyceryl monostearate
etc; hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, carboxymethyl cellulose sodium,
methyl cellulose, hydroxymethyl cellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose etc.,
and the like. Such "isotonizing agents" include, for
example, glucose, D-sorbitol, sodium chloride,
glycerol, D-mannitol and the like. Such "buffers"
include, for example, buffer solutions ofphosphates,
acetates, carbonates, citrates etc, and the like. Such
"soothing agents" include, for example, benzyl alcohol
and the like. Such "preservatives" include, for
example, p-oxybenzoic acid esters, chlorobutanol,
benzyl alcohol, phenethyl alcohol, dehydroacetic acid,
sorbic acid and the like. Such "antioxidants" include,
for example, sulfites, ascorbic acid, a~tocopherol and
the like. Such "coloring agents" include, for example,
food colors such as Food Color Yellow No. 5 , Food
Color Red No. 2 , Food Color Blue No. 2 etc.; food
lake colors, red oxide and the like. Such "sweetening
agents" include, for example, saccharin sodium,
dipotassium glycyrrhizinate, aspartame, stevia,
thaumatin and the like. Such "souring agents" include,
for example, citric acid (citric anhydride) , tartaric
acid, malic acid and the like. Such "bubbling agents"
include, for example, sodium bicarbonate and the like.
Such "flavorings" may be synthetic substances or
naturally occurring substances, and include, for
example, lemon, lime, orange, menthol, strawberry and
the like. The compound of the present invention may be
prepared as a preparation for oral administration in
accordance with a common Iy-known method, by, for
example, compress ion- shaping with a carrier such as
an excipient, a disintegrant, a binder, a lubricant,
or the like, and subsequently coating the preparation
as necessary by a commonly known method for the
purpose of taste masking, enteric dissolution or
sustained release. For an enteric preparation, an
intermediate layer may be provided by a commonly known
method between the enteric layer and the
drug-containing layer for the purpose of separation of
the two layers. For preparing the compound of the
present invention as an orally disintegrating tablet,
available methods include, forexample, a method in
which a core containing crystalline cellulose and
lactose is coated with the compound of the present
invention and, where necessary, a basic inorganic
salt, and then further coated with a coating layer
containing a water-soluble polymer to give a
composition, which is coated with an enteric coating
layer containing polyethylene glycol, further coated
with an enteric coating layer containing triethyl
citrate, still further coated with an enteric coating
layer containing polyethylene glycol, and finally
coated with mannitol to give fine granules, which are
mixed with additives and shaped. The above-mentioned
"enteric coating layer" includes, for example, a layer
consisting of a mixture of one or more kinds from
aqueous enteric polymer substrates such as cellulose
acetate phthalate (CAP) , hydroxypropylmethyl
cellulose phthalate, hydroxymethyl cellulose acetate
succinate, methacrylic acid copolymers (e.g., Eudragit
L30D-55 (trade name; produced by Rohm) , Colicoat
MAE30DP (trade name; produced by BASF), Polyquid PA30
(trade name; produced by Sanyo Chemical) etc.),
carboxymethylethyl cellulose, shellac and the like;
sustained-release substrates such as methacrylic acid
copolymers (e.g., Eudragit NE30D (trade name),
Eudragit RL30D (trade name), Eudragit RS30D (trade
name), etc.) and the like; water-soluble polymers;
plasticizers such as triethyl citrate, polyethylene
glycol, acetylated monoglycerides, triacetin, castor
oil and the like; and the like, and the like. The
above-mentioned "additive" includes, for example,
water-soluble sugar alcohols (e.g., sorbitol,
mannitol, maltitol, reduced starch saccharides,
xylitol, reduced palatinose, erythritol, etc.),
crystalline cellulose (e.g., Ceolas KG 801, Avicel PH
101, Avicel PH 102, Avicel PH 301, Avicel PH 302,
Avicel RC-591 (crystalline cellulose carmellose
sodium) etc.), low-substituted hydroxypropyl cellulose
(e.g., LH-22, LH-32, LH-23, LH-33 (Shin-Et su
Chemical) , mixturesthereof etc.) and the like.
Furthermore, binders, souring agents, bubbling agents,
sweetening agents, flavorings, lubricants, coloring
agents, stabilizers, excipients, disintegrants etc.
are also used. The compound of the present invention
may be used in combination with 1 to 3 other active
ingredients . Such "other active ingredients" include,
for example, anti-Helicobacter pylori active
substances, imidazole compounds, bismuth salts,
quinolone compounds, and so forth. Such
"anti-Helicobacter pylori active substances" include,
for example, antibiotic penicillins (e.g.,
amoxicillin, benzylpenicillin, piperacillin,
mecillinam, ampicillin, temocillin, bacampicillin,
aspoxicillin, sultamicillin, lenampicillin, etc.),
antibiotic cefems (e.g., cefixime, cefaclor, etc.),
antibiotic macrolides (e.g., erythromycin,
clarithromycin, roxithromycin, rokitamycin,
flurithromycin, telithromycin, etc.), antibiotic
tetracyclines (e.g., tetracycline, minocycline,
streptomycin, etc.), antibiotic aminoglycosides (e.g.,
gentamicin, amikacin, etc.), imipenem and so forth. Of
these substances, preferred are antibiotic
penicillins, antibiotic macrolides and the like. Such
"imidazole compounds" include, for example,
metronidazole, miconazole and the like. Such "bismuth
salts" include, for example, bismuth acetate, bismuth
citrate, bismuth subsalicylate and the like. Such
"quinolone compounds" include, for example, ofloxacin,
ciploxacin and the like. For eradication of
Helicobacter pylori, a compound (I) or a salt thereof
of the present invention with antibiotic penicillin
(e.g., amoxicillin and the like) and antibiotic
erythromycin (e.g., clarithromycin and the like) is
preferably used. For the purpose of eradication of
Helicobacter pylori, while the compound of the present
invention has an anti-H. pylori action (bacteriostatic
action or eradication action) byitself, it can enhance
the antibacterial action of other antibiotics based on
the pH controlling action in the stomach and the like,
and also provides an assistant effect such as an
eradication effect based on the action of the
antibiotics to be used in combination. Such "other
active ingredients" and the compound (I) or a salt
thereof of the present invention may be mixed,
prepared as a single pharmaceutical composition [e.g.,
tablets, powders, granules, capsules (including soft
capsules) , liquids, injectable preparations,
suppositories, sustainedrelease preparations, etc.],
in accordance with a commonly known method, and used
in combination, and may also be prepared as separate
preparations and administered to the same subject
simultaneously or at a time interval. In addition, the
compound of the present invention may b e used in
combination with a gastric motility enhancer, a drug
acting on lower esophageal sphincter (e.g., temporary
lower esophageal sphincter relaxation suppressant
etc.), ClC-2 channel opener (intestinal juice
secretion enhancer) , a histamine H2 receptor
antagonist, an antacid, a sedative, a stomachic
digestant or a non-steroidal anti-inflammatory drug
(NSAID) . A s the "gastric motility enhancer", for
example, domperidone, metoclopramide, mosapride,
itopride, tegaserod and the like can be mentioned. A s
the a drug acting on lower esophageal sphincter", for
example, GABA-B receptor agonists such as baclofen, an
optically active form thereof and the like, and the
like can be mentioned. A s the "C1C-2 channel opener
(intestinal juice secretion enhancer)", lubiprostone
and the like can be mentioned. A s the "histamine H2
receptor antagonist", cimetidine, ranitidine,
famotidine, roxatidine, nizatidine, lafutidine and the
like can be mentioned. A s the "antacid", sodium
hydrogencarbonate, aluminumhydroxide and the like can
be mentioned. A s the "sedatives", diazepam,
chlordiazepoxide and the like can b e mentioned. A s
the "stomachic digestant", gentiana, swertia japonica,
diastase and the like can be mentioned. A s the
"non-steroidal anti-inflammatory drug", for example,
aspirin, indomethacin, ibuprofen, mefenamic acid,
diclofenac, etodorac, piroxicam, celecoxib and the
like can be mentioned. A gastric motility enhancer, a
drug acting on lower esophageal sphincter, a ClC-2
channel opener (intestinal juice secretion enhancer) ,
a histamine H2 receptor antagonist, an antacid, a
sedative, a stomachic digestant or a non-steroidal
anti-inflammatory drug and compound (I) or a salt
thereof of the present invention may be mixed,
prepared as a single pharmaceutical composition [e.g.,
tablets, powders, granules, capsules (including soft
capsules), liquids, injections, 



suppositories, sustained-release preparations, etc.]
according to a method known per se for combined use,
or may also b e prepared as separate preparations and
administered to the same subject simultaneously or in
a staggered manner. The compound of the present
invention may be used in combination with the
following drugs. (i) proton pump inhibitors, e.g.,
omeprazole, esomeprazole, pantoprazole, rabeprazole,
tenatoprazole, ilaprazole and lansoprazole/ (ii) oral
antacid mixtures, e.g., Maalox(r), Aludrox(r) and
Gaviscon(r); (iii) mucosal protective agents, e.g.,
polaprezinc, ecabet sodium, rebamipide, teprenone,
cetraxate, sucralfate, chloropyl line- copper and
plaunotol; (iv) anti-gastric agents, e.g.,
Anti-gastrin vaccine, itriglumide and Z-360; (v) 5-HT
3 antagonists, e.g., dolasetron, palonosetron,
alosetron, azasetron, ramosetron, mitrazapine,
granisetron,tropisetron, E-3620, ondansetron and
indisetron; (vi) 5-HT 4 agonists, e.g., tegaserod,
mosapride, cinitapride and oxtriptane; (vii)
laxatives, e.g., Trifyba(r), Fybogel(r), Konsyl(r),
Isogel(r), Regulan(r), Celevac(r) and Normacol(r);
(viii) GABA B agonists, e.g., baclofen and AZD-3355;
(ix) GABA B antagonists, e.g., GAS-360 and SGS-742;
(x) calcium channel blockers, e.g., aranidipine,
lacidipine, falodipine, azelnidipine, clinidipine,
lomerizine, diltiazem, gallopain.il, efonidipine,
nisoldipine, amlodipine, lercanidipine, bevantolol,
nicardipine, isradipine, benidipine, verapamil,
nitrendipine, barnidipine, propafenone, manidipine,
bepridil, nifedipine, nilvadipine, nimodipine and
fasudil; (xi) dopamine antagonists, e.g., metoclopr
amide, domperidone and levosulpiride; (xii) Tachykinin
(NK) antagonists, particularly NK-3, NK- 2 and NK-I
antagonists, e.g., nepadutant, saredutant, talnetant,
(<cR / 9R) -7- [3, 5-bis (trifluoromethyl) benzyl] - 8
, 9 , 10, ll-tetrahydro-9-methyl-5- (4-methylphenyl)
-7H- [l,4]diazocino[2,l-g] [1, 7]naphthridine-
b-13-dione (TAK-637), 5-[ [(2R, 3S) -2- [(IR)-I- [3,
5-bis (trifluoromethyl) phenyl] ethoxy- 3-
(4-fluorophenyl) -4-morpholinyl]methyl] -1,
2-dihydro-3H-l, 2 ,4- triazol-3-one (MK- 869) ,
lanepitant, dapitant and 3-[[2- methoxy-5-
(trifluoromethoxy) phenyl] m ethylamino]
-2-phenylpiperidine (2S,3S); (xiii) nitric oxide
synthase inhibitors, e.g., GW-274150, tilarginine,
P54, guanidioethyldisulfide and nitroflurbiprofen;
(xiv) vanilloid receptor 1 antagonists, e.g., AMG-517
and GW-705498; (xv) ghrelin agonists, e.g.,
capromorelin and TZP-IOl; (xvi) AchE release
stimulants, e.g., Z-338 and KW-5092. The
above-mentioned drugs (i)-(xvi) and compound (I) or a
salt thereof of the present invention may be mixed,
preparedas a single pharmaceutical composition [e.g.,
tablets, powders, granules, capsules (including soft
capsules), liquids, injections, suppositories,
sustained-release preparations, etc.] according to a
method known per se for combined use, or may also be
prepared as separate preparations and administered to
the same subject simultaneously or in a staggered
manner. Examples The present invention is explained in
detail in the following by referring to Reference
Examples, Examples and Experimental Examples, which
are not to b e construed as limitative. In the
following Reference Examples and Examples, the "room
temperature" generally means about 10C to about 35C,
but it is not particularly strictly limited. The
mixing ratio of liquids shows a volume ratio. Unless
otherwise specified, l %" means weight % . The yield
is in mol/mol%. Silica gel column chromatography was
performed using silica gel 60 (0.063-0.200 mm)
manufactured by MERCK or Fuji Silysia Chemical Ltd.
Chromatorex (product name) NH (described as basic
silica gel column chromatography) . The melting point
was measured using Yanagimoto trace melting point
measurement apparatus or Buechi trace melting point
measurement apparatus (B-545), and shown without
amendment. For 1H-NMR spectrum, tetramethylsilane was
used as the internal standard, and Varian Gemini-200
(200 MHz), Mercury-300 (300 MHz) spectrometer, Bruker
AVANCE AV300 (300 MHz) and JNM-AL400 (400 MHz) nuclear
magnetic resonance apparatuses JEOL DATUM (JEOL DATUM
LTD.) were used for the measurement. The following
abbreviations are used for showing the measurement
results, s : singlet, d : doublet, dd: double doublet,
dt: double triplet, t : triplet, q : quartet, m :
multiplet, br: broad, brs: broad singlet, J : coupling
constant, Hz: Hertz. Reference Example 1 2-bromo-l-
(2-fluorophenyl)propan-l-oneTo a solution o f
2'-fluoropropiophenone (25.0 g ) in acetic acid (250
mL) was slowly added bromine (8.4 itiL) . The mixture
was stirred at room temperature for 3 hr, and
concentrated under reduced pressure. Water (200 mL)
was added to the residue, and the mixture was
extracted with diisopropyl ether. The extract was
washed with saturated aqueous sodium hydrogencarbonate
solution, water and saturated brine, dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure to give the title compound a s
a yellow oil (yield 36.8 g , 97%). 1H-NMR (CDCl 3)d :
1.89-1.91 (3H, m ), 5.27-5.34 (IH, m ) , 7.12- 7.19
(IH, m ), 7.24-7.30 (IH, m ), 7.52-7.59 (IH, m ),
7.88-7.93 (IH, m ) . Reference Example 2 ethyl
2-cyano-4-oxo-4-phenylbutanoate Potassium carbonate
(13.82 g ) was added to ethyl cyanoacetate (37 mL) ,
and the mixture was stirred at 40-45C for 45 min. A
solution (100 mL) o f phenacyl bromide (10.0 g ) in
acetone was added dropwise over 3 0 min. After
completion o f the dropwise addition, the mixture was
stirred a t room temperature for 1 8 hr. The reaction
mixture was filtered, and the filtrate was
concentrated under reduced pressure. Water was added
to the residue, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. Excess ethyl
cyanoacetate contained in the obtained oil was
evaporated under reduced pressure, and the residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=8 :1- "1: 1 ) t o give the title
compound a s a pale-yellow oil (yield 10.41 g , 90%) .
1H-NMR (CDCl 3 )d : 1.35 (3H, t , J=7.2 Hz), 3.55 (IH,
dd, J=16.0, 5.6 Hz), 3.80 (IH, dd, J=I 6.0, 7.0 Hz),
4.16 (IH, dd, J=7.0, 5.6 Hz), 4.31 (2H, q , J=7 .2
Hz), 7.40-7.70 (3H, m ), 7.90-8.00 (2H, m ) .
Reference Example 3methyl 2-cyano-4- (2-f luorophenyl)
-3-methyl-4-oxobutanoate To a solution o f methyl
cyanoacetate (15.5 iriL) and diisopropylethylamine (64
mL) in tetrahydrofuran (110 mL) was added a solution o
f 2-bromo-l- (2-f luorophenyl) propan-1-one (36.8 g )
in tetrahydrofuran (160 mL) , and the mixture was
stirred a t 70C for 2 0 hr. The reaction mixture was
allowed to cool t o room temperature, the insoluble
material was filtered off, and the filtrate was
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=5:l) t o give the title compound
a s a brown oil (yield 31.9 g , 80%). 1H-NMR (COCl3)
'' 1.42-1.46 (3H, m ), 3.82-3.85 (4H, m ), 3.99- 4.17
(IH, m), 7.14-7.22 (IH, m ), 7.25-7.31 (IH, m ),
7.55-7.63 (IH, m), 7.85-7.91 (IH, m ) . Reference
Example 4 ethyl 2-cyano-4- (2-f luorophenyl)
-4-oxobutanoate To a solution o f
2'-fluoroacetophenone (28.6 g ) in ethyl acetate (400
mL) was added copper (II) bromide (92.6 g ) , and the
mixture was heated under reflux for 4 hr. The reaction
mixture was allowed to cool to room temperature and
the insoluble material was filtered off. The filtrate
was concentrated under reduced pressure to give crude
2-bromo-l- (2-f luorophenyl )ethanone (yield 90.5 g )
a s an oil. Potassium carbonate (88 g ) was added to
ethyl cyanoacetate (168 g ) , and the mixture was
stirred at 45C for 1 hr. A solution (360 mL) o f crude
2-bromo-l- (2-f luorophenyl) ethanone (90.5 g ) in
acetone was added dropwise over 2 0 min. After
completion o f the dropwise addition, the mixture was
stirred a t the same temperature for 1 hr. Water (300
mL) and ethyl acetate (300 mL) were added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The extract was washed with 10% aqueous
sodium dihydrogen phosphate solution and saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. Excess ethyl
cyanoacetate contained in the obtained oil was
evaporated under reduced pressure and theresidue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=20: 1->4: 1 ) to give the title
compound as an oil (yield 64.0 g , about 100%). 1H-NMR
(CDCl3)d : 1.35 (3H, t , J=7.2 Hz), 3.55-3.80 (2H, m
), 4.11 (IH, t , J b.O Hz), 4.24-4.34 (2H, m ),
7.15-7.29 (2H, m ), 7.55-7.62 (IH, m ), 7.94 (IH, dt,
J=7.5, 1.8 Hz). Reference Example 5 ethyl
2-cyano-4-oxo-4- [(2-trifluoromethyl) phenyl
]butanoate 2 '- (Trifluoromethyl) acetophenone (10.0 g
) was dissolved in chloroform (30 mL) and diethyl
ether (30 mL) , a solution of bromine (8.50 g ) in
chloroform (20 mL) was added dropwise while
maintaining the reaction temperature at not higher
than 25C. After the dropwise addition, the mixture was
stirred at room temperature for 1 hr, water was added
to the reaction mixture and the mixture was extracted
with chloroform. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate,
concentration under reduced pressure to give crude
2-bromo-l- (2-trifluoromethy Iphenyl) ethanone.
Potassium carbonate (13.82 g ) was added to ethyl
cyanoacetate (44.44 g ), and the mixture was stirred
at 45C for 1 hr. A solution of crude 2-bromo-l-
(2-trifluoromethylphenyl) ethanone in acetone (100 mL)
was added dropwise. After completion of the dropwise
addition, the mixture was stirred at the same
temperature for 1 hr, and stirred overnight at room
temperature. The reaction mixture was filtered, and
the filtrate was concentrated under reduced pressure.
Water was added to the residue, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure.
Excess ethyl cyanoacetate contained in the obtained
oil was evaporated under reduced pressure and the
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=9: 1->7:
1 ) to give the title compound as an oil (yield 10.43
g , from 2 "- (trifluoromethyl) acetophenone, yield
66%).1H-NMR (CDCl3)d : 1-36 (3H, t , J=I .2 Hz),
3.34-3.46 (IH, m ), 3.59-3.70 (IH, m ), 4.08-4.22 (IH,
m ), 4.32 (2H, q , J=7.2 Hz), 7.57-7.80 (4H, m ) .
Reference Example 6 ethyl
2-chloro-5-phenyl-lH-pyrrole-3-carboxylate To a
solution (60 mL) of ethyl 2-cyano-4-oxo-4-
phenylbutanoate (5.0 g ) in tetrahydrofuran was blown
in hydrogen chloride (28 g ) under ice-cooling, and
the mixture was stirred at room temperature for 3 hr.
Then, nitrogen was blown in to remove excess hydrogen
chloride. The reaction mixture was concentrated under
reduced pressure, and the residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate= b:l) to give the title compound as a
pale-yellow solid (yield 4.24 g , 79%) . 1H-NMR
(CDCl3)d : 1-37 (3H, t , J=6.8 Hz), 4.33 (2H, q ,
J=6.8 Hz), 6.87 (IH, d , J=3.2 Hz), 7.20-7.60 (5H, m
), 8.79 (IH, br) . Reference Example 7 ethyl
2-chloro-5- (2-fluorophenyl) -lH-pyrrole-3-carboxylate
A mixture of ethyl 2-cyano-4- (2-fluorophenyl) -4-
oxobutanoate (19.3 g ) and 4 mol/L hydrogen
chloride-ethyl acetate solution (100 mL) was stirred
at room temperature for 18 hr. The reaction mixture
was concentrated under reduced pressure, and the
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=10: 1_"3:
1 ) to give the title compound as a brown solid (yield
8.76 g , 53%). 1H-NMR (CDCl3)d : 1.36-1.41 (3H, m ),
4.33 (2H, q , J=7.2 Hz), 6.99-7.00 (IH, m ), 7.09-7.26
(3H, m ) , 7.55-7.61 (IH, m ), 9.08 (IH, brs) .
Reference Example 8 methyl 2-chloro-5-
(2-fluorophenyl) -4-methyl- lH-pyrrole-3- carboxylate
To a solution of methyl 2-cyano-4- (2-fluorophenyl)
-3- methyl-4-oxobutanoate (31.0 g ) in ethyl acetate
(30 mL) was added 4 mol/L hydrogen chloride-ethyl
acetate solution (150 mL) , and the mixture was
stirred at room temperature for 2days. Water (200 mL)
was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
twice with water, and then washed with saturated
aqueous sodium hydrogencarbonate solution, dried over
anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure. The residue was recrystallized
from ethyl acetate to give the title compound as white
crystals (yield 19.3 g , 58%) . 1H-NMR (CDCl3) : 2.33
(3H, s ) , 3.86 (3H, s ) , 7.12-7.42 (4H, m ), 8.53
(IH, brs) . Reference Example 9 ethyl
5-phenyl-lH-pyrrole-3-carboxylate To a solution (50
mL) of ethyl 2-chloro-5-phenyl-lHpyrrole-
3-carboxylate (8.5 g ) in ethanol was added 10%
palladium carbon (50% containing water, 0.5 g ) , and
the mixture was stirred under a hydrogen atmosphere at
room temperature for 24 hr. The reaction mixture was
filtered, and the filtrate was concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=9: 1- 1 :1 ) to give the title compound as a
colorless solid (yield 4.50 g , 62%). 1H-NMR (CDCl3)d
: 1-36 (3H, t , J=7.2 Hz), 4.31 (2H, q , J=7.2 Hz),
6.91 (IH, m), 7.20-7.70 (6H, m ), 8.77 (IH, br) .
Reference Example 10 ethyl 5- (2 -fluorophenyl)
-lH-pyrrole-3-carboxylate To a solution (80 mL) of
ethyl 2-chloro-5- (2- fluorophenyl)
-lH-pyrrole-3-carboxylate (8.6 g ) in ethanol was
added 10% palladium carbon (50% containing water, 0.86
g ), and the mixture was stirred under a hydrogen
atmosphere at room temperature for 36 hr. The reaction
mixture was filtered, and the filtrate was
concentrated under reduced pressure. The residue was
dissolved in ethanol (70 mL) , 10% palladium carbon
(50% containing water, 0.90 g ) was added, and the
mixture was stirred under a hydrogen atmosphere at
room temperature for 60 hr. The reaction mixture was
filtered, and the filtrate wasconcentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=10:l- "5:1) to give the title compound as a
brown solid (yield 1.37 g , 18%) . 1H-NMR (CDCl3)d :
1-67 (3H, t , J=I .2 Hz), 4.31 (2H, q , J=I .2 Hz),
7.03-7.05 (IH, m ), 7.08-7.25 (3H, m ), 7.49-7.50 (IH,
m ), 7.58-7.66 (IH, m ), 9.22 (IH, brs) . Reference
Example 11 methyl 5- (2-fluorophenyl)
-4-methyl-lH-pyrrole-3-carboxylate To a solution of
methyl 2-chloro-5- (2-fluorophenyl) -4-
methyl-lH-pyrrole-3-carboxylate (10.2 g ) in methanol
(200 mL) was added 10% palladium carbon (50%
containing water, 1.28 g ) , and the mixture was
stirred under a hydrogen atmosphere at room
temperature for 20 hr. The reaction mixture was
filtered, and the filtrate was concentrated under
reduced pressure. A saturated aqueous sodium
hydrogencarbonate solution (100 mL) was added to the
residue, and the mixture was extracted with ethyl.
acetate. The extract was washed with saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine, dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure.
Recrystallization of the residue from ethyl
acetate-hexane gave the title compound as white
crystals (yield 6.70 g , 76%). 



1H-NMR (CDCl3)d : 2.40 (3H, s ) , 3.82 (3H, s ) ,
7.12-7.33 (3H, m ), 7.42-7.49 (2H, m ), 8.67 (IH,
brs). Reference Example 12 ethyl 5-
[(2-trifluoromethyl) phenyl] -lH-pyrrole-3-carboxylate
By a similar operation as in Reference Examples 7 and
9 and using ethyl 2-cyano-4-oxo-4- [(2-
trifluoromethyl) phenyl ]butanoate, the title compound
was obtained as colorless crystals. More specifically,
a mixture of ethyl 2-cyano-4- [(2-trifluoromethyl)
phenyl] -4-oxobutanoate (10.2 g ) and 4 mol/L hydrogen
chloride-ethyl acetate solution (100 mL) was stirred
at room temperature for 18 hr. The reaction mixture
was concentrated under reduced pressure, andthe
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=10: 1-"3:
1 ) to give ethyl 2- chloro-5- [(2-trifluoromethyl)
phenyl] -lH-pyrrole-3-carboxylate as a brown solid
(yield 6.37 g , 59%) . This was dissolved in ethanol
(120 mL) , 10% palladium carbon (50% containing water,
0.5 g ) was added, and the mixture was stirred under a
hydrogen atmosphere at room temperature for 24 hr. The
reaction mixture was filtered, and the filtrate was
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=9:l_"l:l) to give the title
compound as a colorless solid (yield 2.89 g , 51%).
1H-NMR (CDCl3)d : 1-36 (3H, t , J=7.2 Hz), 4.31 (2H, q
, J=7.2 Hz), 6.81 (IH, s), 7.42-7.61 (5H, m ), 8.69
(IH, br) . Reference Example 13
(5-phenyl-lH-pyrrol-3-yl) methanol A solution (100 mL)
of ethyl 5-phenyl-lH-pyrrole-3- carboxylate (2.16 g )
in tetrahydrofuran was cooled to -78C, and a 1.5 mol/L
solution (24 mL) of diisobutyl aluminum hydride in
toluene was added dropwise over 10 min. The mixture
was further stirred at -78C for 1 hr, water (2 mL) was
added dropwise over 2 min, and the mixture was further
stirred at room temperature for 1 hr. The reaction
mixture was filtered using celite and anhydrous
magnesium sulfate, and concentrated under reduced
pressure to give the title compound as a palered
powder (yield 1.51 g , 87%). 1H-NMR (DMSOd 6)d : 4.34
(2H, d , J=5.4 Hz), 4.60 (IH, t , J=5.4 Hz), 6.45-6.46
(IH, m ), 6.74 (IH, br) , 7.11-7.15 (IH, m ),
7.31-7.35 (2H, m ), 7.57-7.59 (2H, m ), 11.05 (IH, s )
. Reference Example 14 [5- (2- fluorophenyl)
-4-methyl-lH-pyrrol-3-yl] methanol By a similar
operation as in Reference Example 13 and using methyl
5- (2- fluorophenyl) -4-methyl-lH-pyrrole-3-
carboxylate (1.63 g ) and a solution (15 mL) of 1.5
mol/L diisobutylaluminum hydride in toluene, the title
compound was obtained as white crystals (yield 1.18 g
, 82%).1H-NMR (CDCl3)d : 1-30 (IH, t , J=4 .8 Hz),
2.25 (3H, s ) , 4.61 (2H, d , J=4.8 Hz), 6.87 (IH, d ,
J=3.3 Hz), 7.10-7.28 (3H, m ), 7.44-7.50 (IH, m ),
8.40 (IH, brs) . Reference Example 15
5-phenyl-lH-pyrrole-3-carbaldehyde To a solution (45
mL) of (5-phenyl-lH-pyrrol-3- yl) methanol (1.51 g )
in acetonitrile were added tetra-n-,' propyl ammonium
perruthenate (0.46 g ) , N-methylmorpholine Noxide
(2.36 g ) and molecular sieves 4A powder (4.5 g ) ,
and the mixture was stirred at room temperature for
1.5 hr. The reaction mixture was filtered through
celite, and the filtrate was concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexaneethyl
acetate=4:l-"l:l) to give the title compound as a
paleyellow powder (yield 0.92 g , 62%). 1H-NMR
(CDCl3)d : . (IH, m ), 7.29-7.32 (IH, m ), 7.40-7.44
(2H, m ), 7.50-7.52 (3H, m ), 9.02 (IH, br) , 9.84
(IH, s ) . Reference Example 16 5- (2-fluorophenyl)
-4-methyl-lH-pyrrole-3-carbaldehyde By a similar
operation as in Reference Example 15 and using [5-
(2-fluorophenyl) -4-methyl-lH-pyrrol-3-yl]methanol
(1.17 g ) , tetra-n-propylammonium perruthenate (101
mg) , Nmethylmorpholine N-oxide (1.01 g ) and
molecular sieves 4A powder (572 mg) , the title
compound was obtained as pale-pink crystals (yield
0.67 g , 58%). 1H-NMR (CDCl3)d : 2.45 (3H, s ) ,
7.14-7.36 (3H, m ), 7.44-7.50 (2H, m ), 8.82 (IH,
brs), 9.92 (IH, s ) . Reference Example 17 5-
(2-fluorophenyl) -lH-pyrrole-3-carbaldehyde A solution
(220 mL) of ethyl 5- (2-fluorophenyl) -IHpyrrole-
3-carboxylate (11.6 g ) in tetrahydrofuran was cooled
to -78C, and a 1.5 mol/L solution (100 mL) of
diisobutylaluminum hydride in toluene was added
dropwise over 10 min. The mixture was stirred at -78C
for 1 hr and water (10 mL) was added dropwise over 2
min. The mixture was allowed towarm to room
temperature and the mixture was stirred for 2 hr. The
reaction mixture was filtered by adding celite and
anhydrous magnesium sulfate and concentrated under
reduced pressure to give a pale-yellow oil (yield 8.3
g ) . To a solution (220 mL) of the obtained
pale-yellow oil (8.30 g ) in acetonitrile were added
tetra-n-propylammonium perruthenate (1.75 g ) ,
N-methylmorpholine N-oxide (13.5 g ) and molecular
sieves 4A powder (5 g), and the mixture was stirred at
room temperature for 1.5 hr. The reaction mixture was
filtered through celite, and the filtrate was
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=7 :3_>1 :1) to give the title
compound as yellow crystals (yield 5.6 g , 60%) .
1H-NMR (CDCl3)d : 7.07-7.28 (4H, m ), 7.52-7.54 (IH, m
), 7.61- 7.67 (IH, m ), 9.49 (IH, brs) , 9.86 (IH, s )
. Reference Example 18 5- [2- (trifluoromethyl)
phenyl] -lH-pyrrole-3-carbaldehyde A solution (28 mL)
of ethyl 5- [2- (trifluoromethyl) phenyl]
-lH-pyrrole-3-carboxylate (1.38 g ) in tetrahydrofuran
was cooled to -78C, and a 1.5 mol/L solution (13 mL)
of diisobutylaluminum hydride in toluene was added
dropwise over 10 min. The mixture was further stirred
at -78C for 1 hr, and water (3 mL) was added dropwise
over 2 min. The mixture was allowed to warm to room
temperature and the mixture was further stirred for 1
hr. The reaction mixture was filtered by adding celite
and anhydrous magnesium sulfate, and the filtrate was
concentrated under reduced pressure to give a
pale-yellow oil (yield 1.14 g ) . The obtained oil
(1.14 g ) was dissolved in acetonitrile (50 mL) , and
tetra-n-propylammonium perruthenate (0.26 g ) ,
N-methylmorpholine N-oxide (1.32 g ) and molecular
sieves 4A powder (5 g ) were added to this solution.
The mixture was stirred at room temperature for 1.5
hr. The reaction mixture was filtered through celite,
and the filtrate was concentrated under reduced
pressure. The residue waspurified by silica gel column
chromatography (eluent: hexaneethyl acetate=4: 1->1:1)
to give the title compound as colorless crystals
(yield 0.71 g , 61%). 1H-NMR (CDCl3)d : 6.79-6.81 (IH,
m ), 7.46-7.78 (5H, m ), 9.13 (IH, br) , 9.82 (IH, s )
. Reference Example 19 methyl lH-pyrrole-3-carboxylate
To a suspension of potassium tert-butoxide (17.9 g )
in tetrahydrofuran (200 mL) was added dropwise a
solution of ptoluenesulfonylmethyl isocyanide (25.2 g
) and methyl acrylate (11.8 mL) in tetrahydrofuran
(200 mL) over 30 min. The reaction mixture was stirred
at room temperature for 1 hr, water was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=4:l) to give the title compound
as a white solid (yield 6.56 g , 41%) . 1H-NMR
(CDCl3)d 3.82 (3H, s ) , 6.15 (IH, ia), 6.75 (IH, m ),
7.43 (IH, m ), 8.50 (IH, brs) . Reference Example 20
methyl 4-methyl-lH-pyrrole-3-carboxylate By a similar
operation as in Reference Example 19 and using
p-toluenesulfonylmethyl isocyanide (94.6 g ) , methyl
crotonate (48.5 g ) and potassium tert-butoxide (76.7
g ), the title compound was obtained as a pale-yellow
solid (yield 16.8 g , 25%) . 1H-NMR (CDCl3)d : 2.29
(3H, s ) , 3.80 (3H, s ), 6.53-6.54 (IH, m ),
7.36-7.38 (IH, m ), 8.25 (IH, brs). Reference Example
21 ethyl 2-methyl-lH-pyrrole-3-carboxylate Vinyl
acetate (13.4 g ) was added dropwise over 2 hr to
bromine (25 g ) under ice-cooling with stirring. The
reaction mixture was further stirred at the same
temperature for 1 hr.Ethyl 3-oxobutanoate (18.5 g )
was added, and 25% aqueous ammonia solution (44 mL)
was added dropwise over 1 hr. The reaction mixture was
further stirred at room temperature for 30 min, water
was added and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=19: 1_>3: 1 ) and recrystallized
from hexane to give the title compound as a colorless
solid (yield 7.56 g , 35%) . 1H-NMR (CDCl3)d :
1.32-1.37 (3H, m ), 2.53 (3H, s ) , 4.24-4.31 (2H, m
), 6.55-6.58 (2H, m ), 8.13 (IH, br) . Reference
Example 22 methyl 5-bromo-lH-pyrrole-3-carboxylate A
solution (30 mL) of methyl lH-pyrrole-3-carboxylate
(3.06 g ) in tetrahydrofuran was cooled to -78C,
Nbromosuccinimide (4.38 g ) and then pyridine (3
drops) were added, and the mixture was stirred at the
same temperature for 1 hr. Water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=5:l) to give the title
compound as a pale-yellow solid (yield 3.08 g , 62%) .
1H-NMR (CDCl3)d : 3.81 (3H, s ) , 6.58 (IH, m ), 7.36
(IH, m ), 8.60 (IH, brs) . Reference Example 23 methyl
5-bromo-4-methyl-lH-pyrrole-3-carboxylate By a similar
operation as in Reference Example 22 and using methyl
4-methyl-lH-pyrrole-3-carboxylate (1.0 g ) and N -
bromosuccinimide (1.28 g ), the title compound was
obtained as a pale-yellow solid (yield 489 mg, 31%) .
1H-NMR (CDCl3)d : 2.23 (3H, s ) , 3.80 (3H, s ) , 7.37
(IH, d , J=3 .0Hz) , 8.40 (IH, brs) . Reference
Example 24 ethyl
5-bromo-2-methyl-lH-pyrrole-3-carboxylate To a
solution o f ethyl 2-methyl-lH-pyrrole-3-carboxylate
(1.53 g ) in tetrahydrofuran (20 inL) was added N -
bromosuccinimide (1.78 g ) at -78C, and the mixture
was stirred at the same temperature for 30 min. Water
and diethyl ether were added to extract the reaction
mixture . The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure at 5C or below.
The residue was washed with hexane to give the title
compound as a colorless solid (yield 2.2 6 g , 97%) .
1H-NMR (CDCl 3 )d : 1.30-1.35 (3H, m ), 2.51 (3H, s )
, 4.22-4.29 (2H, m), 6.50 (IH, s ) , 8.01 (IH, br) .
Reference Example 25 2-hydroxy-5-pyrimidinesulfonic
acid Fuming sulfuric acid (containing 25% sulfur
dioxide, 100 inL) was cooled to 0C, and
2-aminopyrimidine (25 g ) was gradually added over 1
hr. The mixture was heated to 180C and stirred for 40
hr. After cooling to room temperature, the mixture was
poured into ice (1 kg) . The precipitate was collected
b y filtration and recrystallized from water to give
the title compound (yield 25.6 g , 55%). 1H-NMR
(DMSO-de) d : 6.20-7.20 (2H, m ), 8.71 (2H, s ) .
Reference Example 26 2-chloro-5-pyrimidinesulfonyl
chloride A mixture o f 2-hydroxy-5-pyrimidinesulfonic
acid (12.8 g ) and phosphorus pentachloride (37.8 g )
was stirred at 180C for 4 hr. After cooling to room
temperature, toluene (200 mL) was added, and the
insoluble material was filtered off. The filtrate was
washed with ice water, dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was stood in a freezer for one
day to give the title compound as a pale-yellow solid
(yield 14.8 g , 96%) .1H-NMR (CDCl3)d : 9.19 (2H, s )
. Reference Example 27 6-chloropyridazine-3-thiol To a
suspension (88 mL) of sodium hydrogensulfide (3.78 g )
in ethanol was added 3 , 6-dichloropyridazine (5.0 g )
, and the mixture was refluxed for 1 hr. The solvent
was evaporated under reduced pressure, and water (12.5
mL) was added. The mixture was adjusted to about pH 9
with 2 mol/L sodium hydroxide solution, and the
precipitate was filtered off. The filtrate was
adjusted to about pH 2 with 6 mol/L hydrochloric acid
and the precipitate was collected by filtration to
give the title compound as a yellow solid (yield 4.74
g , 96%) . 1H-NMR (CDC13)5: -99 (IH, d , J=9.6 Hz),
7.60 (IH, d , J=9.6 Hz) . Reference Example 28
6-chloropyridazine-3-sulfonyl fluoride To a mixture
cooled to -20C of methanol (10 mL) and water (10 mL)
were added potassium hydrogenfluoride (16 g ) and
6-chloropyridazine-3-thiol (2.37 g ) . After stirring
at the same temperature for 20 min, chlorine was blown
in for 30 min. Ice water (20 mL) was added and the
precipitate was collected by filtration. The
precipitate was extracted with ethyl acetate and
water. The extract was washed with saturated brine,
and dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure to allow
crystallization, and the crystals were washed with
hexane to give the title compound as a gray solid
(yield 1.68 g , 53%). 1H-NMR (CDCl3)d : 7.86-7.89 (IH,
m ), 8.17-8.19 (IH, m ) . Reference Example 29
pyridin-3-ylsulfonyl chloride hydrochloride A mixture
of 3-pyridinesulfonic acid (50.0 g ), phosphorus
pentachloride (80.0 g ) and phosphorus oxychloride
(100 mL) was stirred at 120C for 8 hr. Under a
nitrogen atmosphere, the mixture was cooled to room
temperature, and chloroform (dehydrated, 330 mL) was
added. Hydrogen chloride was blownin, and the
precipitated crystals were collected b y filtration
and washed with chloroform (dehydrated) to give the
title compound a s a white solid (yield 54.7 g , 81%).
1H-NMR (DMSO-d 5)d : 8.03-8.07 (IH, m ), 8.68 (IH, d ,
J=8.1 Hz), 8.87 (IH, d , J=5.7 Hz), 9.01 (IH, s ) .
Reference Example 30 6-methoxypyridin-3-ylsulfonyl
chloride 5-Amino-2-methoxypyridine (1.24 g ) was
dissolved in acetic acid (8.3 iriL) , and the mixture
was stirred under icecooling. Concentrated
hydrochloric acid (8.3 mL) was added, and an aqueous
solution (5 iriL) o f sodium nitrite (689 mg) was
added dropwise over 1 5 min while keeping the inside
temperature at not higher than 10C. The reaction
mixture was stirred for 1 0 min, and gradually added
at 5C t o a mixture o f cuprous chloride (280 mg) and
acetic acid (17 mL) saturated in advance with sulfur
dioxide gas. The mixture was allowed to gradually warm
to room temperature until the generation o f gas
stopped. The reaction mixture was concentrated to
about 5 m L under reduced pressure, and the
precipitate was collected b y filtration to give the
title compound (yield 1 .0 g , 51%) a s crude
crystals. This compound was used for the next reaction
without purification. Reference Example 31
6-chloropyridin-3-ylsulfonyl chloride Under
ice-cooling, thionyl chloride (12 mL) was added
dropwise over 1 h r to water (70 mL) and the mixture
was stirred at room temperature for 12 h r to give a
sulfur dioxide-containing solution. Separately, under
ice-cooling, 5- amino-2-chloropyridine (5.0 g ) was
added to concentrated hydrochloric acid (40 mL) and
the mixture was stirred. A n 



aqueous solution (12.5 mL) o f sodium nitrite (2.88 g
) was added dropwise while keeping the inside
temperature at not higher than 5C, and the mixture was
further stirred for 15 min. The reaction mixture was
gradually added at 5C to the above-mentioned sulfur
dioxide-containing solution added withcuprous chloride
(70 mg) . Under ice-cooling, the mixture was further
stirred for 30 min. The precipitate was collected by
filtration, and washed with water and ethanol to give
the title compound (yield 4.79 g , 58%). 1H-NMR
(CDCl3)d : 7.60-7.63 (IH, m ), 8.24-8.27 (IH, m ) ,
9.03- 9.04 (IH, m ) . Reference Example 32
2-chloro-3-pyridinesulfonyl chloride Under
ice-cooling, thionyl chloride (24 mL) was added
dropwise over 1 hr to water (140 mL) and the mixture
was stirred at room temperature for 12 hr to give a
sulfur dioxide-containing solution. Separately, under
ice-cooling, 3- amino-2-chloropyridine (10 g ) was
added to concentrated hydrochloric acid (80 mL) and
the mixture was stirred. A n aqueous solution (25 mL)
of sodium nitrite (5.75 g ) was added dropwise while
keeping the inside temperature at not higher than 5C,
and the mixture was further stirred for 15 min. The
reaction mixture was gradually added at 5C to the
abovementioned sulfur dioxide-containing solution
added with cuprous chloride (140 mg) . Under
ice-cooling, the mixture was further stirred for 30
min, and the precipitate was collected by filtration
and washed with water and ethanol to give the title
compound (yield 6.99 g , 42%) . 1H-NMR (CDCl3)d :
7.54-7.56 (IH, m ), 8.46-8.48 (IH, m ) , 8.71- 8.73
(IH, m ) . Reference Example 33
6-chloro-5-methylpyridine-3-amine Reduced iron (793
mg) was added to an aqueous solution (25 mL) of
ammonium chloride (1.27 g ), and the mixture was
stirred at room temperature for 5 min. A solution (10
mL) of 2-chloro-3-methyl-5-nitropyridine (816 mg) in
methanol was added dropwise over 10 min. The reaction
mixture was stirred at 40C for 20 min and at 50C for 1
.5 hr and further refluxed for 1 hr. The reaction
mixture was filtered through celite, and celite was
washed with methanol. Methanol was mostlyremoved by
concentration under reduced pressure, and saturated
aqueous sodium hydrogencarbonate solution was added.
The mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19: 1->7:3) to give the title compound as a
solid (yield 280 mg, 42%) . 1H-NMR (CDCl3)d : 3.62
(2H, br) , 6.88-6.89 (IH, m ), 7.70-7.71 (IH, m ) .
Reference Example 34
6-chloro-5-methylpyridine-3-sulfonyl chloride Under
ice-cooling, thionyl chloride (0.6 mL) was added
dropwise over 30 min to water (3.4 mL) . The mixture
was stirred at room temperature for 12 hr to give a
sulfur dioxide-containing solution. Separately, under
ice-cooling, 6- chloro-5-methylpyridine-3-amine (278
mg) was added to concentrated hydrochloric acid (6 mL)
and the mixture was stirred. An aqueous solution (2
mL) of sodium nitrite (148 mg) was added dropwise
while keeping the inside temperature at not higher
than 5C, and the mixture was further stirred for 15
min. The reaction mixture was gradually added at 5C to
the above-mentioned sulfur dioxide-containing solution
added with cuprous chloride (5 mg) . Under
ice-cooling, the mixture was further stirred for 30
min, and the precipitate was collected by filtration
and washed with water to give the title compound as a
pale-yellow solid (yield 271 mg, 62%) . 1H-NMR
(CDCl3)d : 2.54 (3H, s ) , 8.15 (IH, s ) , 8.86 (IH, s
) . Reference Example 35 2-pyridinesulfonyl chloride
Under ice-cooling, 2-mercaptopyridine (2.0 g ) was
added to sulfuric acid (50 mL) and the mixture was
stirred. Sodium hypochlorite solution (chlorine
content 5%, 126 mL) was added dropwise over 1.5 hr,
and the mixture was further stirred at the same
temperature for 30 min. The reaction mixture
wasdiluted with water (100 mL) , and extracted with
dichloromethane. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure to give the title
compound as a colorless oil (yield 2.45 g , 77%) .
1H-NMR (CDCl3)d : 7.69-7.71 (IH, m ), 8.06-8.14 (2H, m
) , 8.83- 8.85 (IH, m ) . Reference Example 36 ethyl
1- [(2-chloro-5-pyrimidine) sulfonyl]
-5-phenyl-lH-pyrrole- 3-carboxylate Ethyl
5-phenyl-lH-pyrrole-3-carboxylate (1.60 g ) was
dissolved in tetrahydrofuran (50 mL) , sodium hydride
(60% in oil, 446 mg) was added an d the mixture was
stirred at room temperature for 15 iain. 15-Crown-5
(2.24 mL) was added and the mixture was further
stirred at the same temperature for 15 min.
2-Chloro-5-pyrimidinesulfonyl chloride (2.06 g ) was
added and the reaction mixture was stirred at room
temperature for 1 hr. Water was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19:l- "7:3) to give the title compound as a
yellow oil (yield 2.03 g , 70%) . 1H-NMR (CDCl3)d :
1.35-1.39 (3H, m ), 4.30-4.37 (2H, m ), 6.64 (IH, s),
7.22-7.26 (2H, m ), 7.37-7.51 (3H, m ), 8.04 (IH, s )
, 8.37 (2H, s ) . Reference Example 37 ethyl 1-
[(2-methyl-5-pyrimidine) sulfonyl]
-5-phenyl-lH-pyrrole- 3-carboxylate Under a nitrogen
atmosphere, tetrakis (triphenylphosphine) palladium
(87 mg) and 2 mol/L trimethylaluminum-hexane solution
(1.5 mL) were added to a solution of ethyl 1-
[(2-chloro-5-pyrimidine) sulfonyl] -5-
phenyl-lH-pyrrole-3-carboxylate (588 mg) in
tetrahydrofuran(20 mL) with stirring. The mixture was
stirred at room temperature for 15 min and 2 mol/L
trimethylaluminum-hexane solution (1 mL) was added.
After stirring at the same temperature for 20 min, ice
water (100 mL) and ammonium chloride (2.0 g ) were
added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=19 :1-"1 :1 ) to give the title
compound as a pale-yellow oil (yield 350 mg, 63%) .
1H-NMR (CDC13)5: 1.34-1.39 (3H, m ), 2.77 (3H, s ) ,
4.29-4.36 (2H, m ), 6.61 (IH, s ) , 7.21-7.26 (2H, m
), 7.37-7.49 (3H, m ), 8.06 (IH, s ) , 8.41 (2H, s ) .
Reference Example 38 ethyl 1- [(2-amino-5-pyrimidine)
sulfonyl] -5-phenyl-lH-pyrrole- 3-carboxylate 7 mol/L
ammonia-methanol solution (1.0 mL) was added to a
solution of ethyl 1- [(2-chloro-5-pyrimidine)
sulfonyl] -5- phenyl-lH-pyrrole-3-carboxylate (392 mg)
in tetrahydrofuran (10 mL) with stirring. The mixture
was stirred at room temperature for 20 min, saturated
aqueous sodium hydrogencarbonate solution was added,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure to give the title compound as a
colorless solid (yield 373 mg, about 100%) . 1H-NMR
(CDCl3)d : 1.34-1.39 (3H, m ), 4.28-4.36 (2H, m ),
5.60 (2H, br) , 6.59 (IH, s ) , 7.26-7.46 (5H, m ),
8.02-8.03 (3H, m ) . Reference Example 39 ethyl 1-
(imidazo[l,2-a]pyrimidin-6-ylsulfonyl)-5-phenyl-lHpyrr
ole- 3-carboxylate A mixture of ethyl 1-
[(2-amino-5-pyrimidine) sulfonyl] -5-
phenyl-lH-pyrrole-3-carboxylate (373 mg) ,
2-bromo-l,ldiethoxyethane (394 mg) and acetic acid (20
mL) was stirred ina microwave reaction apparatus at
130C for 30 min. After cooling to room temperature,
the solvent was evaporated under reduced pressure.
Saturated aqueous sodium hydrogencarbonate solution
was added to the residue, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl
acetate=19:l->ethyl acetate) to give the title
compound as a brown solid (yield 157 mg, 40%) . 1H-NMR
(CDCl3)d : 1.35-1.40 (3H, m ), 4.30-4.37 (2H, m ),
6.61 (IH, s), 7.17-7.49 (2H, m ) , 7.26-7.49 (4H, m ),
7.94 (IH, s ) , 7.99 (IH, s), 8.11 (IH, s ) , 8.38
(IH, s ) . Reference Example 40 ethyl 5-phenyl-l-
(pyridazin-3-ylsulfonyl) -lH-pyrrole-3- carboxylate
Ethyl 5-phenyl-lH-pyrrole-3-carboxylate (1.06 g ) was
dissolved in tetrahydrofuran (30 mL) , sodium hydride
(60% in oil, 300 mg) was added and the mixture was
stirred at room temperature for 15 min. 15-Crown-5
(1.52 mL) was added and the mixture was further
stirred at the same temperature for 15 min.
6-Chloropyridazine-3-sulfonyl fluoride (1.28 g ) was
added and the reaction mixture was stirred at room
temperature for 30 min. Hydrazine (1.60 g ) was added
and the reaction mixture was stirred at room
temperature for 15 min. Saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was dissolved in
tetrahydrofuran (30 mL) , manganese dioxide (75%
chemically treated product, 5.0 g ) was added, and the
mixture was stirred at room temperature for 10 min.
The reaction mixture was filtered through celite, and
celite was washed with ethyl acetate. The filtrate was
concentrated under reduced pressure, and the residue
was purified by silica gelcolumn chromatography
(eluent: hexane-ethyl acetate=19: 1->1: 1 ) to give
the title compound (yield 613 mg, yield 24%
(containing impurity) ) . 1H-NMR (CDCl3)d : 1.34-1.39
(3H, m ), 4.29-4.36 (2H, m ), 6.61 (IH, s), 7.11-7.22
(2H m ), 7.24-7.51 (5H, m ), 8.20 (IH, s ) , 9.28-9.30
(IH, s ) . Reference Example 41 methyl 5-bromo-l-
(phenylsulfonyl) -lH-pyrrole-3-carboxylate Sodium
hydride (60% in oil, 1.1 g ) was washed with hexane,
and suspended in N,N-dimethylformamide (50 mL) . A
solution (10 mL) of methyl
5-bromo-lH-pyrrole-3-carboxylate (5.0 g ) in
N,N-dimethylformamide was added to the suspension at
0C. After stirring at 0C for 30 min, a solution of
benzenesulfonyl chloride (3.3 mL) in N
,N-dimethylformamide (5 mL) was added, and the
reaction mixture was stirred at room temperature for 1
hr. Water was added, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=5:l) to
give the title compound as a colorless solid (yield
8.5 g , 99%) . 1H-NMR (CDCl3)d : 3.83 (3H, s ) , 6.68
(IH, d , J=2 .1 Hz), 7.55- 7.60 (2H, m ), 7.67-7.72
(IH, m ), 7.96-7.99 (2H, m ), 8.08 (IH, d , J=2.1 Hz)
. Reference Example 42 methyl 5-bromo-4-methyl-l-
(phenylsulfonyl) -lH-pyrrole-3- carboxylate Sodium
hydride (60% in oil, 202 mg) was washed with hexane
and suspended in N ,N-dimethylformamide (10 mL) . A
solution (10 mL) of methyl
5-bromo-4-methyl-lH-pyrrole-3- carboxylate (1.0 g ) in
N ,N-dimethylformamide was added dropwise at -78C.
After completion of the dropwise addition, the
reaction mixture was stirred at room temperature for
30lain and added dropwise to an ice-cooled solution
(10 rtiL) o f benzene sulfonyl chloride (0.71 mL) in N
,N-dimethylformamide. After completion o f the
dropwise addition, the reaction mixture was stirred a
t room temperature for 1 hr, and concentrated under
reduced pressure. The residue was recrystallized from
ethyl acetate-hexane to give the title compound a s a
brown solid (yield 1.13 g , 69%). 1H-NMR (CDCl 3 )d :
2.11 (3H, s ) , 3.79 (3H, s ) , 7.45-7.70 (3H, m ),
7.85-7.95 (2H, m ), 8.06 (IH, s ) . Reference Example
43 ethyl 2-methyl-l- (phenylsulfonyl)
-lH-pyrrole-3-carboxylate B y a similar operation a s
in Reference Example 4 1 and using ethyl
2-methyl-lH-pyrrole-3-carboxylate (8.81 g ) , sodium
hydride (60% in oil, 2.58 g ) and benzenesulfonyl
chloride (7.8 mL) , the title compound was obtained a
s white crystals (yield 14.3 g , 85%) . 1H-NMR (CDCl 3
)d : 1.31 (3H, t , J=7.2 Hz), 2.62 (3H, s ) , 4.24
(2H, q , J=7.2 Hz), 6.63 (IH, d , J=3 .3 Hz), 7.30
(IH, d , J=3 .3 Hz), 7.51-7.57 (2H, m ) , 7.62-7.68
(IH, m ), 7.81-7.84 (2H, m ) . Reference Example 44
ethyl 5-bromo-2-methyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carboxylate Ethyl
5-bromo-2-methyl-lH-pyrrole-3-carboxylate (2.26 g )
was dissolved in tetrahydrofuran (100 mL) , sodium
hydride (60% in oil, 1.16 g ) was added and the
mixture was stirred at room temperature for 15 min.
15-Crown-5 (5.90 mL) was added and the mixture was
further stirred at the same temperature for 15 min.
3-Pyridinesulfonyl chloride hydrochloride (3.13 g )
was added and the reaction mixture was stirred a t
room temperature for 1 hr. Saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified b y silica gel
column chromatography (eluent: hexane-ethyl
acetate=19: 1_>7:3) to givethe title compound as a
yellow oil (yield 2.31 g , 64%) . 1H-NMR (CDCl3)d :
1.24-1.34 (3H, m ), 2.94 (3H, s ) , 4.23-4.30 (2H, m
), 6.69 (IH, s ), 7.51-7.55 (IH, iti), 8.17-8.21 (IH,
m ), 8.88-8.91 (IH, m ), 9.14 (IH, m ) . Reference
Example 45 ethyl 2-methyl-5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carboxylate A
suspension of ethyl 5-bromo-2-methyl-l- (pyridin-3-
ylsulfonyl) -lH-pyrrole-3-carboxylate (2.26 g ),
phenylboronic acid (1.54 g ), dichloro [bis
(triphenylphosphine) ]palladium (211 mg) and sodium
carbonate (1.91 g ) in 1,2 -dime thoxye thane (20 mL)
-water (10 mL) was stirred at 8OC for 40 min. After
cooling, the reaction mixture was filtered through
celite, and celite was washed with ethyl acetate. The
organic layer was separated from the filtrate, washed
with water and saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl acetate=9:
1->6:4) to give the title compound as a colorless oil
(yield 2.39 g , about 100%) . 1H-NMR (CDCl3)d -'
1.30-1.34 (3H, m ), 2.92 (3H, s ) , 4.23-4.30 (2H, m
), 6.59 (IH, s ), 7.23-7.39 (4H, m ), 7.50-7.68 (2H, m
), 8.22-8.25 (IH, m ), 8.61-8.62 (IH, m ), 8.75-8.77
(IH, m ) . Reference Example 46 [5-bromo-l- (phenyl
sulfonyl) -lH-pyrrol-3-yl] methanol A solution (80 mL)
of methyl 5-bromo-l- (phenylsulfonyl) -
lH-pyrrole-3-carboxylate (7.1 g ) in tetrahydrofuran
was cooled to -78C, a 1.5 mol/L solution (42 mL) of
diisobutylaluminum hydride in toluene was added
dropwise over 30 min and the mixture was further
stirred at -78C for 1 hr. 1 mol/L hydrochloric acid
(20 mL) was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure togive the title compound as a
brown oil (yield 7.1 g , about 100%) . 1H-NMR (CDCl3)d
: 1-62 (IH, brs) , 4.51 (2H, s ) , 6.33-6.34 (IH, 



m ), 7.44-7.45 (IH, m ), 7.51-7.57 (2H, m ), 7.62-7.68
(IH, m ), 7.93-7.97 (2H m ) . Reference Example 47
[2-methyl-l- (phenyl sulfonyl) -lH-pyrrol-3-yl]
methanol By a similar operation as in Reference
Example 13 and using ethyl 2-methyl-l- (phenyl
sulfonyl) -lH-pyrrole-3- carboxylate (8.05 g ) and 1.5
mol/L diisobutylaluminum hydride toluene solution (55
mL) , the title compound was obtained as white
crystals (yield 6.61 g , 96%). 1H-NMR (CDCl3)d : 1-37
(IH, brs), 2.29 (3H, s ) , 4.42 (2H, brs), 6.29 (IH, d
, J=3.6 Hz), 7.30 (IH, d , J=3.6 Hz), 7.49-7.55 (2H, m
), 7.58-7.64 (IH, m ), 7.78-7.81 (2H, m ) . Reference
Example 48 5-bromo-l- (phenyl sulfonyl)
-lH-pyrrole-3-carbaldehyde To a solution (80 mL) of
[5-bromo-l- (phenylsulfonyl) -IHpyrrol- 3-yl] methanol
(7.1 g ) in acetonitrile were added tetran-
propylammonium perruthenate (0.63 g ) , N-me
thylmorpho line N - oxide hydrate (4.2 g ) and
molecular sieves 4A powder (3.5 g ) , and the mixture
was stirred at room temperature for 2 hr. The reaction
mixture was filtered, and the filtrate was
concentrated under reduced pressure. Water was added
to the residue, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=4:l) to give the title compound
as a colorless solid (yield 4.6 g , 71%) . 1H-NMR
(CDCl3)d : 6.73 (IH, d , J=2 .1 Hz), 7.57-7.63 (2H, m
), 7.70-7.75 (IH, m ), 7.98-8.02 (2H, m ), 8.10 (IH, d
, J=2 .1 Hz), 9.77 (IH, s ) . Reference Example 49
5-bromo-4-methyl-l- (phenylsulfonyl)
-lH-pyrrole-3-carbaldehydeB y a similar reaction a s
in Reference Example 17 and using methyl
5-bromo-4-methyl-l- (phenylsulfonyl) -lH-pyrrole-3-
carboxylate, the title compound was obtained a s a
colorless solid (1.78 g , 54%) . 1H-NMR (CDCl 3)d :
2.14 (3H, s ) , 7.50-7.62 (3H, m ), 7.91-7.96 (2H, m
), 8.04 (IH, s ) , 9.77 (IH, s ) . Reference Example
50 4-methyl-5-phenyl-lH-pyrrole-3-carbaldehyde A
suspension o f 5-bromo-4-methyl-l- (phenylsulfonyl)
-IHpyrrole- 3-carbaldehyde (1.78 g ) , phenylboronic
acid (1.37 g ) , dichloro [bis (triphenylphosphine)
]palladium (0.19 g ) and sodium carbonate (1.72 g ) in
1 ,2-dimethoxye thane (30 mL) -water (10 itiL) was
stirred at 100C for 1 hr. 8 mol/L aqueous sodium
hydroxide solution (15 mL) was added, and the mixture
was stirred at 90C for 3 hr. After cooling, the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified b y silica gel
column chromatography (eluent: hexane-ethyl acetate=9:
1_>1 :1) , and the obtained solid was washed with
hexane to give the title compound a s a pale-yellow
solid (yield 815 mg, 69%) . 1H-NMR (CDCl 3 )d : 2.47
(3H, s ) , 7.34-7.48 (6H, m ), 8.58 (IH, br), 9.91
(IH, s ) . Reference Example 51 2-methyl-l-
(phenylsulfonyl) -lH-pyrrole-3-carbaldehyde To a
mixture o f [2-methyl-l- (phenylsulfonyl)
-lH-pyrrol-3- yljmethanol (6.35 g ) , dimethyl
sulfoxide (50 mL) and triethylamine (25 mL) was added
sulfur trioxide-pyridine complex (4.57 g ) , and the
mixture was stirred at room temperature for 12 hr.
Saturated aqueous sodium hydrogencarbonate solution
was added to the reaction mixture, and the mixture was
extracted with ethyl acetate . The extract was washed
with saturated aqueous sodium hydrogencarbonate
solution, water and saturated brine, dried over
anhydroussodium sulfate, filtered, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=2:l) to give a white title compound (yield
5.27 g , 84%) . 1H-NMR (CDCl3)d : 2.62 (3H, s ), 6.65
(IH, d , J=3.6 Hz), 7.35 (IH, d , J=3.6 Hz), 7.55-7.61
(2H, m ), 7.66-7.71 (IH, m ), 7.85- 7.88 (2H, m ),
9.89 (IH, s ) . Reference Example 52
2-methyl-lH-pyrrole-3-carbaldehyde To a solution of
2-methyl- 1- (phenylsulfonyl) -IH-pyrrole-
3-carbaldehyde (4.59 g ) in tetrahydrofuran (20 mL)
and methanol (5 mL) was added 8 mol/L aqueous sodium
hydroxide solution (2.5 mL) at 0C, and the reaction
mixture was stirred at the same temperature for 30
min. Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=2:l) to give the title compound
as a white solid (yield 1.06 g , 54%). 1H-NMR (CDCl3)d
2.56 (3H, s ) , 6.58-6.59 (IH, m ), 6.65-6.67 (IH, m
), 8.52 (IH, brs) , 9.89 (IH, s ) . Reference Example
53 2-methyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3-carbaldehyde By a similar reaction as in
Reference Example 44 and using
2-methyl-lH-pyrrole-3-carbaldehyde (1.10 g ), sodium
hydride (60% in oil, 1.20 g ), 15-crown-5 (6.0 mL) and
pyridin- 3-ylsulfonyl chloride hydrochloride (3.22 g )
, the title compound was obtained as white crystals
(yield 1.10 g , 44%). 1H-NMR (CDC13)5: 2.66 (3H, s ) ,
6.68 (IH, d , J=3 .9 Hz), 7.34 (IH, d , J=3.9 Hz),
7.51-7.55 (IH, m ), 8.09-8.13 (IH, m ), 8.89- 8.91
(IH, m ), 9.10-9.11 (IH, m ), 9.90 (IH, s ) .
Reference Example 54 5-bromo-2-methyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3-carbaldehyde To a
solution of 2-methyl- 1- (pyridin-3-ylsulfonyl)
-IHpyrrole- 3-carbaldehyde (974 mg) in
N,N-dimethylformamide (10 mL) was added
N-bromosuccinimide (1.17 g ) at 0C, and the mixture
was stirred at room temperature for 1 hr. Water was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated aqueous sodium hydrogencarbonate
solution, water and saturated brine, dried over
anhydrous magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=2:l) to give the title compound
as white crystals (yield 675 mg, 53%) . 1H-NMR
(CDCl3)d : 2.89 (3H, s ) , 6.18 (IH, s ) , 7.53-7.57
(IH, m ), 8.21-8.26 (IH, m ), 8.91-8.93 (IH, m ),
9.17-9.18 (IH, m ), 9.92 (IH, s ) . Reference Example
55 5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3-carbaldehyde Under an argon atmosphere,
5-phenyl-lH-pyrrole-3- carbaldehyde (342 mg) was
dissolved in absolute tetrahydrofuran (20 mL) and
sodium hydride (60% in oil, 240 mg) was added while
stirring at room temperature. After stirring at the
same temperature for 15 min, 15-crown-5 (1.21 mL) was
added, and the mixture was further stirred at the same
temperature for 15 min. Pyridin-3-ylsulfonyl chloride
hydrochloride (642 mg) was added, and the mixture was
further stirred at the same temperature for 30 min.
The reaction mixture was diluted with ethyl acetate,
washed successively with saturated aqueous sodium
hydrogencarbonate solution and saturated brine, and
dried over anhydrous magnesium sulfate. The solvent
was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19: 1-"1: 1 ) to give
the title compound as a brown solid (yield 470 mg,
75%) . 1H-NMR (CDCl3)d : 6.60 (IH, d , J=I. 8 Hz),
7.15-7.19 (2H, m ),7. 25-7 . 37 (3H m) , 7. 42-7 . 48
(IH m) , 7. 53-7 . 57 (IH, m) 8. 13 (IH, d, J=I . 8
Hz) , 8. 49-8 . 50 (IH, m) , 8. 74-8 . 76 (IH, m) , 9.
90 (IH, s ) . Reference Example 56 1-
[(6-methoxypyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole-3- carbaldehyde Under an argon
atmosphere, 5-phenyl-lH-pyrrole-3- carbaldehyde (171
mg) was dissolved in absolute tetrahydrofuran (20 mL)
, and sodium hydride (60% in oil, 200 mg) was added at
room temperature while stirring. After stirring at the
same temperature for 15 min, 15-crown-5 (1.01 mL) was
added, and the mixture was further stirred at the same
temperature for 15 min. 6-Methoxypyridin-3-ylsulfonyl
chloride (623 mg) was added, and the mixture was
stirred at the same temperature for 1 hr. The reaction
mixture was diluted with ethyl acetate, washed
successively with saturated aqueous sodium
hydrogencarbonate solution and saturated brine, and
dried over anhydrous magnesium sulfate. The solvent
was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19:l_"l:l) to give the
title compound as an oil (yield 59 mg, 17%) . 1H-NMR
(CDCl3)d : 3.95 (3H, s ), 6.59-6.62 (2H, m ),
7.19-7.44 (6H, m ), 8.08-8.10 (2H, m ), 9.88 (IH, s )
. Reference Example 57 1-
(6-chloropyridin-3-ylsulfonyl) -5-phenyl-lH-pyrrole-3-
carbaldehyde Under an argon atmosphere,
5-phenyl-lH-pyrrole-3- carbaldehyde (514 mg) was
dissolved in absolute tetrahydrofuran (15 mL) , and
sodium hydride (60% in oil, 180 mg) was added at room
temperature while stirring. After stirring at the same
temperature for 15 min, 15-crown-5 (0.90 mL) was
added, and the mixture was further stirred at the same
temperature for 15 min. 6-Chloropyridin-3-ylsulfonyl
chloride (827 mg) was added, and the mixture was
further stirred at thesame temperature for 1 hr. The
reaction mixture was diluted with ethyl acetate,
washed successively with saturated aqueous sodium
hydrogencarbonate solution and saturated brine, and
dried over anhydrous magnesium sulfate. The solvent
was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19:l_ "7:3) to give the
title compound as an oil (yield 762 mg, 73%) . H-NMR
(CDCl3)d : 6-62 (IH, s ) , 7.19-7.49 (7H, m ), 8.09
(IH, s ) , 8.24-8.26 (IH, m ), 8.90 (IH, s ) .
Reference Example 58 1- (2-chloropyridin-3-ylsulfonyl)
-5-phenyl-lH-pyrrole-3- carbaldehyde By a reaction
under similar conditions as in Reference Example 55
and using 5-ph.enyl-lH-pyrrole-3-carbaldeh.yde (514
mg) , sodium hydride (60% in oil, 180 mg) , 15-crown-5
(0.90 mL) and 2-chloro-3-pyridinesulfonyl chloride
(716 mg) , the title compound was obtained as an
amorphous form (yield 716 mg, 69%) . 1H-NMR (CDC13)5:
6-64 (IH, s ) , 6.70-6.90 (IH, m ), 7.05-7.08 (2H, m),
7.15-7.18 (2H, m ), 7.26-7.32 (IH, m ), 7.55-7.59 (IH,
m ), 8.26 (IH, s ) , 8.44-8.46 (IH, m ), 9.94 (IH, s )
. Reference Example 59 1-
(2-chloropyrimidin-5-ylsulfonyl)
-5-phenyl-lH-pyrrole-3- carbaldehyde By a reaction
under similar conditions as in Reference Example 55
and using 5-phenyl-lH-pyrrole-3-carbaldehyde (342 mg)
, sodium hydride (60% in oil, 120 mg) , 15-crown-5
(0.60 mL) and 2-chloro-5-pyrimidinesulfonyl chloride
(554 mg) , the title compound was obtained as a yellow
solid (yield 390 mg, 56%) . 1H-NMR (CDCl3)d : 8 (IH, s
), 7.22-7.26 (2H, m ), 7.39-7.52 (3H, m), 8.09 (IH, s
) , 8.35 (2H, s ), 9.91 (IH, s ) . Reference Example
60 1- [(6-chloro-5-methylpyridin-3-yl) sulfonyl]
-5-phenyl-lHpyrrole- 3-carbaldehydeBy a reaction under
similar conditions as in Reference Example 55 and
using 5-phenyl-lH-pyrrole-3-carbaldehyde (171 mg) ,
sodium hydride (60% in oil, 60 mg) , 15-crown-5 (0.30
mL) and 6-chloro-5-methylpyridine-3-sulfonyl chloride
(270 mg) , the title compound was obtained as a solid
(yield 244 mg, 68%) . 1H-NMR (CDCl3)d : 2.27 (3H, s )
, 6.62 (IH, s ) , 7.20-7.26 (3H, m ), 7.35-7.49 (3H, m
), 8.09 (IH, s), 8.13 (IH, m ), 9.90 (IH, s ) .
Reference Example 61 2-methyl-5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carbaldehyde A
solution (15 mL) of ethyl 2-methyl-5-phenyl-l-
(pyridin- 3-ylsulfonyl) -lH-pyrrole-3-carboxylate (980
mg) in tetrahydrofuran was cooled to -78C, a 1.5 mol/L
solution (5.3 mL) of diisobutylaluminum hydride in
toluene was added dropwise over 10 min., and the
mixture was warmed to 0C over 2 hr. Water (100 mL) and
ethyl acetate (20 mL) were added, and the mixture was
stirred at room temperature for 30 min. The reaction
mixture was filtered through celite, and the organic
layer was collected, washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was dissolved in
acetonitrile solution (25 mL) , tetra-n-propylammonium
perruthenate (93 mg) , Nmethylmorpholine N-oxide
hydrate (466 mg) and molecular sieves 4A powder (500
mg) were added, and the mixture was stirred at room
temperature for 2 hr. The reaction mixture was
concentrated under reduced pressure, and ethyl acetate
(30 mL) was added to the residue. The mixture was
filtered through celite, and celite was washed with
ethyl acetate. The filtrate was concentrated under
reduced pressure, and the residue was purified b y
silica gel column chromatography (eluent: hexaneethyl
acetate=19: 1->1 :1 ) to give the title compound as a
yellow oil. (yield 235 mg, 27%) . 1H-NMR (CDCl3)d :
2.93 (3H, s ) , 6.51 (IH, s ) , 7.18-7.42 (6H,-m),
7.59-7.64 (IH, m ), 8.60 (IH, s ), 8.77-8.79 (IH, m ),
10.03 (IH,S ) . Reference Example 62 1-
[(2-iaethyl-5-pyrimidine) sulfonyl]
-5-phenyl-lH-pyrrole-3- carba1dehy de Under a nitrogen
atmosphere, a solution of ethyl l-[(2-
methyl-5-pyrimidine) sulfonyl] -5-phenyl-lH-pyrrole-3-
carboxylate (280 mg) in tetrahydrofuran (20 mL) was
cooled to -78C, a 1.5 mol/L solution (3.0 mL) of
diisobutylaluminum hydride in toluene was added while
stirring. After stirring at the same temperature for
15 min, the mixture was allowed to warm to -40C over
30 min. Water (50 mL) was added, and after stirring at
the same temperature for 5 min, the mixture was
allowed to warm to 0C over 10 min. Ethyl acetate (30
mL) was added, and after stirring at the same
temperature for 15 min, the mixture was stirred at
room temperature for 20 min. A gellike mixture was
filtered through celite, and celite was washed with
ethyl acetate. The organic layer was separated from
the filtrate, washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was dissolved in
tetrahydrofuran (50 mL) , manganese dioxide (75%
chemically treated product, 3.0 g ) was added, and the
mixture was stirred at room temperature for 1 hr. The
reaction mixture was filtered through celite, and
celite was washed with ethyl acetate. The filtrate was
concentrated under reduced pressure and the residue
was purified by silica gel column chromatography
(eluent: hexaneethyl acetate=19: 1- 1 :1 ) to give the
title compound as a paleyellow solid (yield 150 mg,
61%) . 1H-NMR (CDCl3)d : 2.78 (3H, s ), 6.64 (IH, s ),
7.21-7.26 (2H, m ), 7.36-7.51 (3H, m ), 8.10 (IH, s )
, 8.40 (2H, s ), 9.90 (IH, s ) . Reference Example 63
5- (2-fluorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde To a solution (96 mL) of
5- (2-fluorophenyl) -lH-pyrrole-3- carbaldehyde (475
mg) in tetrahydrofuran was added sodiumhydride (60% in
oil, 503 mg) at room temperature and the mixture was
stirred for 30 min. 15-Crown-5 (2.77 g ) was added
dropwise and the mixture was stirred for 30 min.
Pyridine-3- sulfonyl chloride hydrochloride (1.35 g )
was added, and the mixture was further stirred for 3
hr. The reaction mixture was diluted with saturated
brine, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl 



acetate=7:3- "2:3) and crystallized from diisopropyl
ether-ethyl acetate (4:1) to give the title compound
as colorless crystals (yield 680 mg, 82%) . 1H-NMR
(CDCl3)d : 6.68 (IH, d , J=I. 8 Hz), 6.99-7.05 (IH, m
), 7.16-7.19 (2H, m ), 7.35-7.39 (IH, m ), 7.45-7.51
(IH, m ), 7.69- 7.73 (IH, m ), 8.14 (IH, d , J=I .8
Hz), 8.58-8.59 (IH, m ), 8.81- 8.83 (IH, m), 9.91 (IH,
s ) . Reference Example 64 1- (pyridin-3-ylsulfonyl)
-5- [2- (trifluoromethyl) phenyl] -IHpyrrole-
3-carbaldehyde To a solution (36 mL) of 5- [2-
(trifluoromethyl )phenyl ]- lH-pyrrole-3-carbaldehyde
(240 mg) in tetrahydrofuran was added sodium hydride
(60% in oil, 201 mg) at room temperature and the
mixture was stirred for 30 min. 15-Crown-5 (1.11 g )
was added dropwise and the mixture was stirred for 30
min. Pyridine-3-sulfonyl chloride hydrochloride (537
mg) was added, and the mixture was further stirred for
3 hr. The reaction mixture was diluted with saturated
brine, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=4:l- "2:3) and crystallized from
diisopropyl ether to give the title compound as
colorless crystals (yield 380 mg, about 100%) .1H-NMR
(CDCl3)d : 6.69 (IH, d , J=I. 8 Hz), 7.34-7.38 (IH, m
), 7.44-7.48 (IH, m ), 7.61-7.69 (4H, m ), 8.16 (IH, d
, J=I .8 Hz), 8.45 (IH, d , J=2.4 Hz), 8.81 (IH, m ),
9.91 (IH, s ) . Reference Example 65
4-methyl-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde
4-Methyl-5-phenyl-lH-pyrrole-3-carbaldehyde (185 mg)
was dissolved in tetrahydrofuran (10 mL) , sodium
hydride (60% in oil, 60 mg) was added and the mixture
was stirred at room temperature for 15 min. 15-Crown-5
(0.30 mL) was added and the mixture was further
stirred at the same temperature for 15 min.
3-Pyridinesulfonyl chloride hydrochloride (231 mg) was
added and the reaction mixture was stirred at room
temperature for 1 hr. Water was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19: 1->.1:1) to give the title compound as a
colorless solid (yield 172 mg, 53%) . 1H-NMR (CDC13)5:
2.03 (3H, s ) , 7.01-7.04 (2H, m ), 7.26-7.55 (5H, m
), 8.07 (IH, s ) , 8.47 (IH, m ), 8.75-8.78 (IH, m ),
9.97 (IH, s ) . Reference Example 66
4-methyl-5-phenyl-l- (pyridin-2-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde By a reaction under
similar conditions as in Reference Example 65 and
using 4-methyl-5-phenyl-lH-pyrrole-3- carbaldehyde
(185 mg) , sodium hydride (60% in oil, 60 mg) , 15-
crown-5 (0.30 mL) and 2-pyridinesulfonyl chloride (231
mg) instead of 3-pyridinesulfonyl chloride
hydrochloride, the title compound was obtained as an
amorphous form (yield 262 mg, 80%) . 1H-NMR (CDCl3)d :
2.03 (3H, s ) , 6.92-6.95 (2H, m ), 7.21-7.49 (5H, m
), 7.65-7.69 (IH, m ), 8.14 (IH, s ) , 8.64-8.65 (IH,
m ),9.98 (IH, s ) . Reference Example 67 1- [(1,
2-dimethyl-lH-imidazol-4-yl) sulfonyl
]-4-methyl-5-phenyllH- pyrrole-3-carbaldehyde By a
reaction under similar conditions as in Reference
Example 65 and using 4-methyl-5-phenyl-lH-pyrrole-3-
carbaldehyde (185 mg) , sodium hydride (60% in oil, 60
mg) , 15- crown-5 (0.30 mL) and
(l,2-dimethyl-lH-imidazol-4-yl) sulfonyl chloride (253
mg) the title compound was obtained as a colorless
solid (yield 294 mg, 86%) . 1H-NMR (CDCl3)d : 2.05
(3H, s ) , 2.33 (3H, s ) , 3.40 (3H, s ) , 6.48 (IH,
s), 7.11-7.14 (2H, m ), 7.26-7.41 (3H, m ), 8.08 (IH,
s ), 9.93 (IH, s ) . Reference Example 68 1-
[(5-chloro-l, 3-dimethyl-lH-pyrazol-4-yl) sulfonyl]
-4-methyl- 5-phenyl-lH-pyrrole-3-carbaldehyde By a
reaction under similar conditions as in Reference
Example 65 and using 4-methyl-5-phenyl-lH-pyrrole-3-
carbaldehyde (185 mg) , sodium hydride (60% in oil, 60
mg) , 15- crown-5 (0.30 mL) and (5-chloro-l,
3-dimethyl-lH-pyrazol-4- yl) sulfonyl chloride (298
mg) , the title compound was obtained as an oil (yield
379 mg, about 100%) . 1H-NMR (CDCl3)d : 1-74 (3H, s ),
2.04 (3H, s ) , 3.69 (3H, s ) , 7.04-7.07 (2H, m ),
7.28-7.38 (3H, m ), 8.09 (IH, s ) , 9.96 (IH, s ) .
Reference Example 69 1- [(2, 4-dimethyl-l,
3-thiazol-5-yl) sulfonyl] -4-methyl-5-phenyllH-
pyrrole-3-carbaldehyde By a reaction under similar
conditions as in Reference Example 65 and using
4-methyl-5-phenyl-lH-pyrrole-3- carbaldehyde (185 mg)
, sodium hydride (60% in oil, 60 mg) , 15- crown-5
(0.3O mL) and (2, 4-dimethyl-l, 3-thiazol-5-yl)
sulfonyl chloride (275 mg) , the title compound was
obtained as an oil (yield 27.8 mg, 8%) . 1H-NMR
(CDCl3)d : 2.05 (3H, s ) , 2.10 (3H, s ) , 2.59 (3H, s
) ,7. 07-7 . 10 (2H, m) , 7 . 31-7 . 40 (3H, m) , 8.
02 (IH, s ) , 9. 96 (IH, S ) . Reference Example 70 5-
(2-fluorophenyl) -4-methyl-l- (pyridin-3-ylsulfonyl)
-IHpyrrole- 3-carbaldehyde By a similar op eration as
in Reference Example 65 and using 5- (2-fluorophenyl)
-4-methyl-lH-pyrrole-3-carbaldehyde (301 mg) , sodium
hydride (60% in oil, 179 mg) , 15-crown-5 (0.88 piL)
and pyridin-3-ylsulfonyl chloride hydrochloride (476
mg) , the title compound was obtained as white
crystals (yield 440 mg, 87%) . 1H-NMR (CDCl3)d : 2.02
(3H, s ) , 6.98-7.04 (IH, m ), 7.13-7.24 (2H, m),
7.33-7.38 (IH, m ), 7.43-7.51 (IH, m ), 7.65-7.69 (IH,
m ), 8.09 (IH, s), 8.54-8.55 (IH, m ), 8.80-8.82 (IH,
m ), 9.98 (IH, s ) . Reference Example 71 1-
[5-bromo-l- (phenyl sulfonyl) -lH-pyrrol-3-yl]
-Nmethylmethanamine To a solution (60 mL) of
5-bromo-l- (phenyl sulfonyl) -IHpyrrole-
3-carbaldehyde (3.5 g ) in methanol were added methyl
ammonium chloride (7.5 g ) and sodium cyanoborohydride
(2.4 g ) , and the mixture was stirred at room
temperature for 1 hr. The reaction mixture was
concentrated under reduced pressure, saturated aqueous
sodium hydrogencarbonate solution was added to the
residue, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure to give the title
compound as a brown oil (yield 4.4 g , about 100%).
1H-NMR (CDCl3)d : 2.47 (3H, s ) , 2.98 (IH, brs) ,
3.66 (2H, s ) , 6.35 (IH, d , J=2.4 Hz), 7.51-7.57
(3H, m ), 7.61-7.68 (IH, m ), 7.9.3-7.97 (2H, m ) .
Reference Example 72 tert-butyl {[5-bromo-l- (phenyl
sulfonyl) -lH-pyrrol-3-yl]methyl }methylcarbamate To a
solution of 1- [5-bromo-l- (phenyl sulfonyl)
-lH-pyrrol- 3-yl]-N-methylmethanamine (4.4 g ) in
ethyl acetate (60 mL) was added di-tert -butyl
bicarbonate (2.8 mL) , and the mixture was stirred at
room temperature for 14 hr. Saturated aqueous sodium
hydrogencarbonate solution was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with aqueous sodium
hydrogencarbonate solution and saturated brine, dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=4:l) to give the title compound as a colorless
oil (yield 3.4 g , 73%). 1H-NMR (CDCl3)d : 1-48 (9H, s
) , 2.79 (3H, brs) , 4.17 (2H, brs) , 6.24 (IH, brs),
7.35 (IH, brs), 7.51-7.57 (2H, m ), 7.62-7.68 (IH, m),
7.90-7.94 (2H, m ) . Reference Example 73 tert-butyl
[(5-bromo-lH-pyrrol-3-yl) methyl ]methylcarbamate
tert-Butyl {[5-bromo-l- (phenyl sulfonyl)
-lH-pyrrol-3- yl] methyl Jmethylcarbamate (1.0 g ) was
dissolved in a mixed solvent of tetrahydrofuran (15
mL) and methanol (5 mL) , and 8 mol/L aqueous sodium
hydroxide solution (1.5 mL) was added dropwise at not
more than 10C. After stirring at the same temperature
for 4 hr, water was added to the residue and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel
column chromatography (eluent: hexane-ethyl acetate=9:
1- 4 :1 ) to give the title compound as a pale-yellow
oil (yield 410 mg, 61%) . 1H-NMR (CDCl3)d : 1-48 (9H,
s ) , 2.79 (3H, s ) , 4.17 (2H, s ) , 6.09 (IH, brs),
6.64 (IH, brs), 8.07 (IH, br) . Reference Example 74
tert-butyl {[5-bromo-l- (pyridin-3-yl sulfonyl)
-lH-pyrrol-3- yl] methyl }methylcarbamateTo a
suspension (10 mL) of sodium hydride (60% in oil, 204
mg) in tetrahydrofuran was added a solution (3 mL) of
tert-butyl
[(5-bromo-lH-pyrrol-3-yl)methyl]methylcarbamate (410
mg) in N,N-dimethylformamide at 0C, and 15-crown-5
(938 mg) and pyridin-3-ylsulfonyl chloride
hydrochloride (456 mg) were added at the same
temperature. After stirring at room temperature for 2
hr, water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=8 :1->3: 1 ) to give the title compound as a
pale-yellow powder (yield 522 mg, 85%) . 1H-NMR
(CDCl3)d : 1-47 (9H, s ) , 2.80 (3H, brs) , 4.18 (2H,
brs) , 6.28 (IH, brs), 7.35 (IH, brs), 7.48-7.52 (IH,
m ), 8.18-8.22 (IH, m ), 8.85-8.88 (IH, m ), 9.12-9.13
(IH, m ) . Reference Example 75 tert-butyl {[1-
(2-chloro-3-pyridinesulfonyl) -5-phenyl-lHpyrrol-
3-yl] methyl Jmethylcarbamate 1-
(2-Chloro-3-pyridinesulfonyl) -5-phenyl-lH-pyrrole-3-
carbaldehyde (443 mg) was dissolved in absolute
tetrahydrofuran (5 mL) , a 2 mol/L solution (0.74 mL)
of methylamine in tetrahydrofuran was added, and the
mixture was stirred at room temperature for 30 min.
The reaction mixture was added to a solution of sodium
borohydride (97 mg) in methanol (2.5 mL) , and the
mixture was stirred at the same temperature for 20
min. The reaction mixture was diluted with ethyl
acetate, washed successively with saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine and dried over anhydrous magnesium sulfate, and
the solvent was evaporated under reduced pressure. The
residue was dissolved in tetrahydrofuran (20 mL) ,
di-tert-butyl bicarbonate (1.40 g ), sodium
hydrogencarbonate (0.54 g ) and water (13 mL) were
added, and the mixture was stirred at roomtemperature
for 20 min. The reaction mixture was diluted with
ethyl acetate, washed successively with saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine and dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified b y silica gel
column chromatography (eluent: hexaneethyl acetate=19:
1_>3: 1 ) to give the title compound as a solid (yield
361 mg, 61%) . 1H-NMR (CDC13)5: 1.47 (9H, s ) , 2.87
(3H, s ) , 4.29 (2H, s ) , 6.30-6.32 (IH, m ),
6.95-7.00 (IH, m ), 7.06-7.33 (5H, m ), 7.51- 7.56
(2H, m), 8.38-8.41 (IH, m ) . Reference Example 76
tert-butyl { [1- (6-chloro-5-methyl-3-pyridinesulf
onyl )-5- phenyl-lH-pyrrol-3-yl] methyl
}methylcarbamate 1- [(6-Chloro-5-methylpyridin-3-yl)
sulf onyl] -5-phenyl-lHpyrrole- 3-carbaldehyde (244
mg) was dissolved in absolute tetrailydrofuran (6.8
mL) , a 2 mol/L solution (0.34 mL) o f methylamine in
tetrahydrofuran was added, and the mixture was stirred
at room temperature for 4 hr. The reaction mixture was
added to a solution of sodium borohydride (51 mg) in
methanol (3 mL) and the mixture was stirred at the
same temperature for 3 min. di-tert-Butyl bicarbonate
(654 mg) was added, and water (5 mL) and sodium
hydrogencarbonate (420 mg) were added 3 min later. The
mixture was further stirred at room temperature for 30
min, water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=19: 1_>3: 1 ) to give the title compound as an
oil (yield 247 mg, 77%) . 1H-NMR (CDCl3)d : 1.47 (9H,
s ), 2.28 (3H, s ) , 2.82 (3H, s ) , 4.24-4.28 (2H, m
), 6.15 (IH, s ), 7.23-7.42 (7H, m ), 8.15 (IH, s ) .
Reference Example 77tert-butyl ( { [1-
(6-chloropyridin-3-yl) sulfonyl] -5-phenyl-lHpyrrol-
3-yl }methyl )methylcarbamate 1 - [
(6-Chloropyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole-3- carbaldehyde (1.27 g ) was
dissolved in absolute tetrahydrofuran (20 mL) , a 2
mol/L solution (2.1 itiL) o f methylamine in
tetrahydrofuran was added, and the mixture was stirred
a t room temperature for 3 0 ruin. The reaction
mixture was added t o a solution o f sodium
borohydride (277 mg) in methanol (10 mL) , and the
mixture was stirred at the same temperature for 2 0
min. The reaction mixture was diluted with ethyl
acetate, washed successively with saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine and dried over anhydrous magnesium sulfate.
di-tert-Butyl bicarbonate (3.99 g ) was added, and the
solvent was evaporated under reduced pressure. The
residue was dissolved in tetrahydrofuran (30 mL) ,
sodium hydrogencarbonate (1.53 g ) and water (36 mL)
was added, and the mixture was stirred a t room
temperature for 3 0 min. The reaction mixture was
diluted with ethyl acetate, washed successively with
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, and dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=19:l->3: 1 ) t o give the title compound a s a
solid (yield 544 mg, 32%) . 1H-NMR (CDCl 3 )d : 1.47
(9H, s ) , 2.82 (3H, s ) , 4.23 (2H, s ) , 6.16 (IH,
s), 7.23-7.49 (8H, m ), 8.28 (IH, s ) . Reference
Example 78 tert-butyl methyl ({ [1-
(6-methylpyridin-3-yl) sulfonyl] -5-
phenyl-lH-pyrrol-3-yl}methyl) carbamate Under an argon
atmosphere, a mixture o f tert-butyl ({[1-
(6-chloropyridin-3-yl) sulfonyl
]-5-phenyl-lH-pyrrol-3- yl} methyl) methylcarbamate
(100 mg) , methylboronic acid (14 mg) , tetrakis
(triphenylphosphine) palladium (25 mg) , potassium
carbonate (90 mg) and dioxane (3 mL) was stirred a t
80C for 2 4hr. Methylboronic acid (14 mg) and tetrakis
(triphenylphosphine) palladium (25 mg) were added, and
the mixture was stirred a t 90C for 2 4 hr.
Methylboronic acid (14 mg) , tetrakis
(triphenylphosphine) palladium (25 mg) , potassium
carbonate (90 mg) and dioxane (2 itiL) were added, and
the mixture was stirred a t 90C for 2 4 hr. The
reaction mixture was diluted with ethyl acetate,
washed successively with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
and dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure and the
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=19:l- "1:
1 ) to give the title compound a s an oil (yield 85.8
mg, 3 6%) . 1H-NMR (CDCl 3 )d : 1-46 (9H, s ) , 2.58
(3H, s ) , 2.81 (3H, s ) , 4.20-4.23 (2H, m ), 6.13
(IH, s ) , 7.07-7.10 (IH, m ), 7.24-7.42 (7H, m ),
8.39 (IH, s ) . Reference Example 79 tert-butyl methyl
{ [1- (pyridin-3-ylsulfonyl) -5- (3-thienyl)
-IHpyrrol- 



3-yl ]methyl }carbamate Under an argon atmosphere, a
suspension o f tert-butyl { [5-bromo-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl] methyl} m
ethylcarbamate (232 mg) , 3-thienylboronic acid (138
mg) , tetrakis (triphenylphosphine) palladium (31.3
mg) and sodium carbonate (175 mg) in 1
,2-dimethoxyethane (10 iaL ) and water (5 mL) was
stirred a t 105C for 1 hr. The reaction mixture was
allowed to cool to room temperature, water was added
to the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=l:l) to
give the title compound a s a pale-yellow oil (yield
189 mg, 81%) . 1H-NMR (CDCl 3 )d : 1-47 (9H, s ) ,
2.82 (3H, brs) , 4.22 (2H, brs) ,6.17 (IH, brs),
7.04-7.06 (IH, ra), 7.16-7.17 (IH, m ) , 7.25- 7.32
(3H, m ), 7.57-7.61 (IH, m ), 8.56 (IH, d , J=2 .4
Hz), 8.71- 8.73 (IH, m ) . Reference Example 80
tert-butyl {[5- (4- fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl ]methyl
}methylcarbamate By a similar operation as in
Reference Example 79 and using tert-butyl {
[5-bromo-l- (pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
methyl} methyl carbamate (300 mg) ,
(4-fluorophenyl)boronic acid (195 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (222 mg) , the title compound was obtained
as a pale-yellow oil (yield 293 mg, 94%) . 1H-NMR
(CDCl3)d : 1-47 (9H, s), 2.81 (3H, brs), 4.22 (2H,
brs), 6.12 (IH, brs), 7.00-7.06 (2H, m ), 7.18-7.31
(4H, m ), 7.56- 7.60 (IH, m), 8.54-8.55 (IH, m ),
8.73-8.75 (IH, m ) . Reference Example 81 tert-butyl
methyl {[5- (2-methylphenyl) -1- (pyridin-3- ylsulf
onyl )-lH-pyrrol-3-yl ]methyl }carbamate By a similar
operation as in Reference Example 79 and using
tert-butyl {[5-bromo-l- (pyridin-3-ylsulfonyl)
-IH-pyrrol- 3-yl] methyl }methyl carbamate (300 mg) ,
(2-methylphenyl)boronic acid (190 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (222 mg) , the title compound was obtained
as a pale-yellow oil (yield 210 mg, 68%) . More
specifically, a suspension of tert-butyl {[5-bromo-l-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methyl
}methyl carbamate (300 mg) , (2- methylphenyl)boronic
acid (190 mg) , tetrakis (triphenylphosphine)
palladium (40 mg) and sodium carbonate (222 mg) in 1
,2-dime thoxye thane (10 mL) and water (7.5 mL) was
stirred at 105C for 18 hr. The reaction mixture was
allowed to cool to room temperature, water was added
to the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reducedpressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=7: 1_>3:
1 ) to give the title compound as a pale-yellow oil
(yield 210 mg, 68%) . 1H-NMR (CDCl3)d : 1.47 (9H, s )
, 1.92 (3H, s ), 2.84 (3H, brs) , 4.26 (2H7 brs), 6.07
(IH, d , J=I. 2 Hz), 6.87-6.89 (IH, m ), 7.09-7.19
(2H, m ), 7.26-7.35 (3H, m ), 7.58-7.62 (IH, m ),
8.54- 8.55 (IH, m ), 8.75-8.77 (IH, m ) . Reference
Example 82 tert-butyl {[5- (4-fluoro-2-methylphenyl)
-1- (pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl] methyl
}methylcarbamate By a similar operation as in
Reference Example 79 and using tert-butyl {[5-bromo-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl}
methyl carbamate (300 mg) , (4-fluoro-2-
methylphenyl)boronic acid (215 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (222 mg) , the title compound was obtained
as a paleyellow oil (yield 216 mg, 67%) . 1H-NMR
(CDCl3)d : 1-47 (9H, s ) , 1.92 (3H, s ) , 2.84 (3H,
brs), 4.25 (2H, brs), 6.05 (IH, br) , 6.79-6.91 (3H, m
), 7.30-7.35 (2H, m ), 7.61-7.65 (IH, m ), 8.58-8.59
(IH, m ), 8.77-8.79 (IH, m ) . Reference Example 83
tert-butyl methyl {[5- (4-methyl-3-thienyl) -1-
(pyridin-3- ylsulfonyl )-lH-pyrrol-3-yl ]methyl
}carbamate By a similar operation as in Reference
Example 79 and using tert-butyl {[5-bromo-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl
}methylcarbamate (300 mg) , (4-methyl-3-
thienyl)boronic acid (198 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (222 mg) , the title compound was obtained
as a paleyellow oil (yield 200 mg, 64%) . More
specifically, a suspension of tert-butyl {[5-bromo-l-
(pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl]methyl}methylcarbamate (300 mg) ,
(4-methyl-3- thienyl)boronic acid (198 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and
sodiumcarbonate (222 mg) in 1 ,2-dimethoxye thane (10
raL ) and water (7.5 mL) was stirred at 105C for 18
hr. The reaction mixture was allowed to cool to room
temperature, water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=6: 1-"3: 1 ) to give the title compound as a
pale-yellow oil (yield 200 mg, 64%) . 1H-NMR (CDCl3)d
: 1.47 (9H, s ), 1.81 (3H, s ) , 2.83 (3H, brs) , 4.26
(2H, brs), 6.10 (IH, br) , 6.90 (IH, br) , 7.02-7.03
(IH, m ), 7.26-7.35 (2H, m ), 7.61-7.65 (IH, m ),
8.58-8.59 (IH, m ), 8.75-8.77 (IH, m ) . Reference
Example 84 tert-butyl {[5- (3-cyanophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol-
3-yl]methyl}methylcarbamate By a similar operation as
in Reference Example 79 and using tert-butyl {
[5-bromo-l- (pyridin-3-ylsulfonyl) -IH-pyrrol- 3-yl]
methyl} methyl carbamate (300 mg) , (3-cyanophenyl
)boronic acid (205 mg) , tetrakis (triphenylphosphine)
palladium (40 mg) and sodium carbonate (222 mg) , the
title compound was obtained as a pale-yellow oil
(yield 298 mg, 94%) . 1H-NMR (CDCl3)d : 1-47 (9H, s),
2.81 (3H, brs), 4.22 (2H, brs), 6.21 (IH, br) ,
7.31-7.35 (2H, m ), 7.46-7.69 (6H, m ), 8.56 (IH, d ,
J=I. 8 Hz), 8.76-8.78 (IH, m ) . Reference Example 85
tert-butyl {[5- (2-chlorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl] methyl
}methylcarbamate By a similar operation as in
Reference Example 79 and using tert-butyl {
[5-bromo-l- (pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
methyl }methylcarbamate (300 mg) , (2-chlorophenyl)
boronic acid (218 mg) , tetrakis (triphenylphosphine)
palladium (40 mg) and sodium carbonate (222 mg) , the
title compound was obtained as a pale-blue oil (yield
171 mg, 53%) .1H-NMR (CDCl3)d : 1 47 (9H, s ) , 2 . 84
(3H, brs) , 4 . 26 (2H, brs) , 6 . 20 (IH, d, J=I . 8
Hz) , 7 . 26-7 . 36 (6H, m) , 7 . 65-7 . 71 (IH, m) ,
8 . 58-8 . 59 (IH, m) , 8 . 75-8 . 79 (IH, in) .
Reference Example 86 tert-butyl {[5- (2, 4-di
fluorophenyl) -lH-pyrrol-3- yl]methyl }methyl
carbamate By a similar operation as in Reference
Example 79 and using tert-butyl { [5-bromo-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl
lmethylcarbamate (300 mg) , (2,4- difluorophenyl
)boronic acid (198 mg) , tetrakis (triphenylphosphine)
palladium (40 mg) and sodium carbonate (220 mg) , the
title compound was obtained as a colorless oil (yield
113 mg, 50%) . 1H-NMR (CDCl3)d : 1-50 (9H, s ) , 2.84
(3H, brs), 4.30 (2H, brs), 6.49 (IH, br) , 6.78-6.92
(3H, m ), 7.48-7.58 (IH, m ), 8.78 (IH, br) .
Reference Example 87 tert-butyl {[5- (2, 5-di
fluorophenyl) -lH-pyrrol-3- yl] methyl
Jmethylcarbamate By a similar operation as in
Reference Example 79 and using tert-butyl {
[5-bromo-l- (pyridin-3-ylsulfonyl) -IH-pyrrol- 3-yl]
methyl }methylcarbamate (300 mg) , (2,5-
difluorophenyl )boronic acid (220 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (220 mg) , the title compound was obtained
as a colorless oil (yield 135 mg, 60%) . 1H-NMR
(CDCl3) 1-50 (9H, s ) , 2.84 (3H, brs), 4.30 (2H,
brs), 6.56 (IH, br), 6.77-6.85 (2H, m ), 7.00-7.08
(IH, m ), 7.20-7.26 (IH, m), 8.90 (IH, br) . Reference
Example 88 tert-butyl {[5- (4-chloro-2-fluorophenyl)
-lH-pyrrol-3- yl ]methyl lmethylcarbamate By a similar
operation as in Reference Example 79 and using
tert-butyl {[5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl lmethylcarbamate (300 mg) ,
(4-chloro-2-fluorophenyl )boronic acid (243 mg) ,
tetrakis (triphenylphosphine) palladium (40 mg) and
sodium carbonate (220 mg) , the title compound was
obtained as a colorless oil (yield 127 mg, 54%) .
1H-NMR (CDC13)5: 1-50 (9H, s ) , 2.84 (3H, s ) , 4.30
(2H, s ) , 6.55 (IH, br), 6.80 (IH, br) , 7.11-7.15
(2H, m ), 7.46-7.52 (IH, m ), 8.82 (IH, br) .
Reference Example 89 tert-butyl {[5- (2, 4-dif
luorophenyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl] methyl }methyl carbamate By a similar
operation as in Reference Example 44 and using
tert-butyl {[5- (2, 4-dif luorophenyl) -lH-pyrrol-3-
yl] methyl} m ethylcarbamate (113 mg) , sodium hydride
(60% in oil, 51 mg) , 15-crown-5 (0.21 mL) and
pyridine-3-ylsulfonyl chloride hydrochloride (113 mg)
, the title compound was obtained as a pale-yellow oil
(yield 110 mg, 68%) . 1H-NMR (CDCl3)d : 1-46 (9H, s )
, 2.82 (3H, brs) , 4.24 (2H, brs) , 6.19 (IH, br),
6.77-6.92 (2H, m ), 7.11-7.19 (IH, m ), 7.33-7.37 (2H,
m), 7.68-7.72 (IH, m ), 8.62 (IH, d , J=2 .4 Hz),
8.77-8.79 (IH, m ) . Reference Example 90 tert-butyl
{[5- (2, 5-di fluorophenyl) -1- (pyridin-3-ylsulfonyl)
- lH-pyrrol-3-yl ]methyl }methylcarbamate By a similar
operation as in Reference Example 44 and using
tert-butyl {[5- (2, 5-dif luorophenyl )-lH-pyrrol-3-
yl] methyl }methylcarbamate (135 mg) , sodium hydride
(60% in oil, 60 mg) , 15-crown-5 (0.25 mL) and
pyridin-3-ylsulfonyl chloride hydrochloride (135 mg) ,
the title compound was obtained as a colorless oil
(yield 105 mg, 54%) . 1H-NMR (CDCl3)d : 1.50 (9H, s )
, 2.82 (3H, s), 4.23 (2H, brs), 6. 24 (IH, br) , 6.
89-7 . 13 (4H, m) , 7 . 33-7 . 39 (2H, m) , 7 . 71-7 .
75 (IH, m) , 8. 67 (IH, d, J=2 . 4 Hz) , 8. 78-8 . 80
(IH, m) . Reference Example 91 tert-butyl {[5-
(4-chloro-2-fluorophenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl]methyl }methylcarbamateBy a similar
operation as in Reference Example 44 and using
tert-butyl { [5- (4-chloro-2-fluorophenyl)
-lH-pyrrol-3- yl] methyl} methyl carbamate (127 mg) ,
sodium hydride (60% in oil, 54 mg) , 15-crown-5 (0.22
mL) and pyridin-3-ylsulfonyl chloride hydrochloride
(120 mg) , the title compound was obtained as a
colorless oil (yield 103 mg, 57%) . 1H-NMR (CDCl3)d :
1.46 (9H, s ) , 2.81 (3H, s ) , 4.23 (2H, brs) , 6.21
(IH, brs), 7.08-7.15 (4H, m ), 7.32-7.38 (2H, m ),
7.69- 7.73 (IH, m ), 8.64 (IH, d , J=2 .4 Hz),
8.77-8.79 (IH, m ) . Reference Example 92 tert-butyl
{[5- (3- fluorophenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl ]methyl }methyl carbamate By a similar
operation as in Reference Example 79 and using
tert-butyl { [5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl }methylcarbamate (300 mg) ,
(3-fluorophenyl)boronic acid (195 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (222 mg) , the title compound was obtained
as a pale-yellow oil (yield 280 mg, 90%) . 1H-NMR
(CDCl3)d : 1.47 (9H, s ) , 2.81 (3H, brs), 4.22 (2H,
brs), 6.16 (IH, brs), 6.93-7.11 (3H, m ), 7.27-7.32
(3H, m ), 7.59- 7.63 (IH, m ), 8.58 (IH, d , J=2 .1
Hz), 8.73-8.75 (IH, m ) . Reference Example 93
tert-butyl {[5-bromo-2-methyl-l-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl ]methyl
}methylcarbamate 5-Bromo-2-methyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carbaldehyde
(565 mg) was dissolved in tetrahydrofuran (2 mL) and
methanol (2 mL) , a 40% solution (1.5 mL) of
methylamine methanol was added at room temperature and
the mixture was stirred for 30 min. Sodium borohydride
(130 mg) was added to the reaction mixture at room
temperature and the mixture was stirred for 15 min.
The reaction mixture was concentrated under reduced
pressure, a saturated aqueous sodium hydrogencarbonate
solution was added to the residue, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated aqueous sodium
hydrogencarbonatesolution, water and saturated brine,
dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
dissolved in ethyl acetate (6 mL) , di-tert-butyl
bicarbonate (0.45 mL) was added, and the mixture was
stirred at room temperature for 1 hr. To the reaction
mixture was added 1 mol/L hydrochloric acid (10 mL) ,
and the mixture was further stirred for 15 min. The
reaction mixture was neutralized with saturated
aqueous sodium hydrogencarbonate solution, and
extracted with ethyl acetate. The extract was washed
with saturated aqueous sodium hydrogencarbonate
solution, water and saturated brine, dried over
anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=4:l_"l:l) to give a mixture of
the title compound and 5-br omo- 2-methyl - 1-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3-carbaldehyde. The
mixture was dissolved in tetrahydrofuran (5 mL) , a 2
mol/L solution (4 mL) of methylamine in
tetrahydrofuran was added, and the mixture was stirred
at room temperature for 12 hr. To the reaction mixture
was added a solution of sodium borohydride (131 mg) in
methanol (1 mL) , and the mixture was stirred for 1
hr. The reaction mixture was concentrated under
reduced pressure, a saturated aqueous sodium
hydrogencarbonate solution was added to the residue,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
dissolved in ethyl acetate (6 mL) , di-tert-butyl
bicarbonate (0.45 mL) was added, and the mixture was
stirred at room temperature for 1 hr. Saturated
aqueous sodium hydrogencarbonate solution was added to
the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, dried over anhydroussodium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl
acetate=2:l) to give the title compound as a yellow
oil (yield 384 mg, 50%) . 1H-NMR (CDCl3)d : 1.46 (9H,
s ) , 2.49 (3H, s ) , 2.71 (3H, brs) , 4.15 (2H, brs),
6.24 (IH, brs), 7.47-7.52 (IH, m ), 8.13-8.17 (IH, m
), 8.84-8.86 (IH, m ), 9.07-9.08 (IH, m ) . Reference
Example 94 2-bromo-l- (2, 6-di fluorophenyl) ethanone
To a solution of 1- (2, 6-di fluorophenyl) ethanone
(10.0 g ) in diethyl ether (50 mL) was added anhydrous
aluminum chloride (86 mg) and the mixture was stirred
for 5 min. Bromine (3.3 mL) was added dropwise at
10-15C. After stirring at room temperature for 2 hr,
the mixture was poured into water, and the mixture was
extracted with ethyl acetate . The obtained organic
layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, concentrated under
reduced pressure to give the title compound as a
pale-yellow oil (yield 15.2 g , about 100%) . 1H-NMR
(CDCl3)d : 4.37 (2H, s ) , 6.97-7.04 (2H, m ),
7.43-7.53 (IH, m ) . Reference Example 95 ethyl
2-cyano-4- (2, 6-di fluorophenyl) -4-oxobutanoate To a
solution of ethyl cyanoacetate (7.24 g ) and
diisopropylethylamine (19.9 g ) in tetrahydrofuran (30
mL) was 



added dropwise a solution of 2-bromo-l- (2, 6-
difluorophenyl) ethanone (15.16 g ) in tetrahydrofuran
(15 mL) at 10-15C. The mixture was stirred at room
temperature for 12 hr. The reaction mixture was
filtered, and the obtained filtrate was concentrated
under reduced pressure. The residue was dissolved in
ethyl acetate, washed successively with water, 1 mol/L
hydrochloric acid and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=4 :1-"3:2)to give the title compound as a
pale-green oil (yield 13.8 g , 81%) . 1H-NMR (CDCl3)d
: 1-35 (3H, t , J=7 .1 Hz), 3.44-3.53 (IH, m ),
3.63-3.72 (IH, in), 4.13-4.18 (IH, m ), 4.31 (2H, q ,
J=7 .1 Hz), 6.95-7.05 (2H, m ), 7.44-7.54 (IH, m ) .
Reference Example 96 methyl 2-cyano-4-
(4-cyclohexylphenyl) -4-oxobutanoate
4-Cyclohexylacetophenone (10.0 g ) was dissolved in
chloroform (30 mL) and diethyl ether (30 mL) , and
bromine (8.70 g ) was slowly added dropwise. After
completion of the dropwise addition, the reaction
mixture was stirred at room temperature for 1 hr,
diluted with water and extracted with chloroform. The
extract was washed with water, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure to give crude 2-bromo-l-
(5-cyclohexylpyridin-2- yl)ethanone (15.8 g ) as an
oil. This was dissolved in tetrahydrofuran (20 mL) ,
and added dropwise to a mixture of methyl cyanoacetate
(4.95 g ) , diisopropylethylamine (16.2 g ) and
tetrahydrofuran (50 mL) . The reaction mixture was
stirred at room temperature for 20 hr, the insoluble
material was filtered off, and the filtrate was
concentrated under reduced pressure. The residue was
dissolved in ethyl acetate, washed with saturated
brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexaneethyl acetate=4:l- >3:1) to give the title
compound as an oil (yield 12.1 g , 82%) . 1H-NMR
(CDCl3)d : 1.20-1.51 (5H, m ), 1.70-1.90 (5H, m ),
2.51- 2.64 (IH, m ), 3.47-3.73 (IH, m ), 3.58-3.88
(IH, m ), 3.85 (3H, s), 4.09-4.19 (IH, m ), 7.32 (2H,
d , J=8 .1 Hz), 7.89 (2H, d , J=8.1 Hz) . Reference
Example 97 ethyl 2-chloro-5- (2, 6-difluorophenyl)
-lH-pyrrole-3-carboxylate A solution (14 mL) of ethyl
2-cyano-4- (2, 6- difluorophenyl) -4-oxobutanoate
(13.83 g ) in ethyl acetate wasadded dropwise to 4
mol/L hydrogen chloride-ethyl acetate solution (100
itiL) at 10-15C. The mixture was stirred a t room
temperature for 12 hr, and concentrated under reduced
pressure. The residue was purified b y silica gel
column chromatography (eluent: hexane-ethyl acetate=9:
l->8:2) to give the title compound a s yellow crystals
(yield 10.0 g , 68%). 1H-NMR (CDCl 3 )d : 1.38 (3H, t
, J=7.2 Hz), 4.34 (2H, q , J=7.2 Hz), 6.95-7.04 (2H, m
) , 7.14-7.23 (2H, m ), 9.20 (IH, br) . Reference
Example 98 methyl 2-chloro-5- (4-cyclohexylphenyl)
-lH-pyrrole-3- carboxylate 14% Hydrogen chloride -
1,4-dioxane solution (50 mL) was added to methyl
2-cyano-4- (4-cyclohexylphenyl) -4-oxobutanoate (12.1
g ) and the mixture was stirred at room temperature
for 8 h r and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate, washed with
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was crystallized from diisopropyl ether and
collected b y filtration to give a nearly 1:1 mixture
(3.41 g ) o f the title compound and methyl 2-amino-
5- (4-cyclohexylphenyl) -3-furoate. The filtrate was
concentrated under reduced pressure, and the residue
was purified b y silica gel column chromatography
(eluent: hexaneethyl acetate=7:2) to give the title
compound a s crystals (yield 0.64 g , 5%) . 1H-NMR
(CDCl 3 )d : 1.22-1.48 (5H, m ), 1.71-1.91 (5H, m ) ,
2.46- 2.58 (IH, m ), 3.86 (3H, s ) , 6.81 (IH, d ,
J=3.2 Hz), 7.23 (2H, d , J=8.3 Hz), 7.36 (2H, d ,
J=8.3 Hz), 8.67 (IH, brs) . Reference Example 99
methyl
2-chloro-4-fluoro-5-phenyl-lH-pyrrole-3-carboxylate To
a suspension o f methyl
2-chloro-5-phenyl-lH-pyrrole-3- carboxylate (4.66 g )
synthesized from methyl cyanoacetate and phenacyl
bromide in the same manner a s in Reference Example 95
and Reference Example 97 in acetonitrile (200 mL) was
added 2 , 6-dichloro-N-fluoropyridinium triflate (6.26
g ) over 1 0 minunder ice-cooling. The reaction
mixture was stirred at the same temperature for 2 hr
and at room temperature for 2 hr, and concentrated
under reduced pressure. A saturated aqueous sodium
hydrogencarbonate solution was added to the residue,
and the mixture was extracted with ethyl acetate. The
extract was dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=19: 1-"7: 3 ) to give the title
compound as a pale-yellow solid (yield 815 mg, 16%) .
More specifically, to a solution of methyl
cyanoacetate (41 g ) and diisopropylethylamine (117 g
) in tetrahydrofuran (2 600 mL) was added dropwise a
solution of phenacyl bromide (75 g ) in
tetrahydrofuran (370 mL) . The mixture was stirred at
room temperature for 12 hr. The reaction mixture was
filtered, and the obtained filtrate was concentrated
under reduced pressure. The residue was dissolved in
ethyl acetate, washed successively with 1 mol/L
hydrochloric acid, water and saturated brine, dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was washed with diethyl
ether to give methyl 2-cyano-4-phenyl-4-oxobutanoate
as a brown oil (yield 77.4 g , 95%). To a solution
(125 mL) of ethyl 2-cyano-4- (2, 6- difluorophenyl
)-4-oxobutanoate (25 g ) in ethyl acetate was added
dropwise 4 mol/L hydrogen chloride-ethyl acetate
solution (25 mL) . The mixture was stirred at room
temperature for 18 hr, and concentrated under reduced
pressure. Water was added to the residue, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with 6% aqueous sodium
hydrogencarbonate solution and saturated brine, dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was washed with
diisopropyl ether to give methyl
2-chloro-5-phenyl-lH-pyrrole-3-carboxylate as
colorless crystals (yield 10.0 g , 37%). The title
compound was synthesized from the thus-obtained methyl
2-chloro-5-phenyllH- pyrrole-3-carboxylate.1H-NMR
(CDCl 3)d : 3.90 (3H, s ) , 7.26-7.32 (IH, m ),
7.40-7.60 (4H, m ), 8.29 (IH, br) . Reference Example
100 ethyl 5- (2 ,b-di fluorophenyl
)-lH-pyrrole-3-carboxylate To a solution o f ethyl
2-chloro-5- (2, 6-di fluorophenyl) -
lH-pyrrole-3-carboxylate (9.82 g ) in ethanol (200
iciL) was added 10% palladium carbon (50% containing
water, 4.91 g ), and the mixture was stirred under a
hydrogen atmosphere at 40C for 72 hr. The reaction
mixture was filtered, and the filtrate was
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=4:l) t o give the title compound
a s colorless crystals (yield 3.80 g , 24%) . 1H-NMR
(CDCl 3 )d : 1-37 (3H, t , J=7.2 Hz), 4.32 (2H, q ,
J=7.2 Hz), 6.94-7.04 (2H, m ) , 7.11-7.21 (IH, m ),
7.24-7.27 (IH, m ) , 7.54-7.55 (IH, m ), 9.37 (IH, br)
. Reference Example 101 methyl 5- (4-cyclohexylphenyl)
-lH-pyrrole-3-carboxylate To a solution o f a nearly
1:1 mixture (3.41 g ) o f methyl 2-chloro-5-
(4-cyclohexylphenyl) -lH-pyrrole-3-carboxylate and
methyl 2-amino- 5- (4-cyclohexylphenyl) -3- furoate in
methanol (30 mL) and ethyl acetate (10 mL) was added
10% palladium carbon (50% containing water, 0.34 g ) ,
and the mixture was stirred under a hydrogen
atmosphere at 5OC for 14 hr. The reaction mixture was
filtered, and the filtrate was concentrated under
reduced pressure. The residue was purified b y silica
gel column chromatography (eluent: hexane-ethyl
acetate=3: 1- 2 :1 ) to give the title compound a s
crystals (yield 1.25 g , 41%) . 1H-NMR (CDCl 3 )d :
1.19-1.50 (5H, m ), 1.73-1.93 (5H, m ) , 2.43- 2.57
(IH, m ), 3.84 (3H, s ) , 6.86 (IH, s ) , 7.24 (2H, d
, J=8 .3 Hz), 7.41 (2H, d , J=8 .3 Hz), 7.45 (IH, dd,
J=3.0, 1.7 Hz), 8.73 (IH, brs) . Reference Example 102
methyl 4-f
luoro-S-phenyl-lH-pyrrole-3-carboxylateMethyl
2-chloro-4-fluoro-5-phenyl-lH-pyrrole-3- carboxylate
(0.92 mg) , 10% palladium carbon (50% containing
water, 0.20 g ) and triethylamine (0.56 inL) were
suspended in methanol (30 mL) , and the mixture was
stirred under a hydrogen atmosphere at room
temperature for 2 hr. The reaction mixture was
filtered through celite, and the insoluble material
was washed with ethyl acetate. The filtrate was
concentrated under reduced pressure and the residue
was purified b y silica gel column chromatography
(eluent: hexane-ethyl acetate=19: 1->1 :1 ) to give
the title compound as a colorless solid (yield 0.69 g
, 87%) . 1H-NMR (CDCl 3)d : 3.87 (3H, s ) , 7.24-7.31
(2H, m ), 7.39-7.46 (2H, m ), 7.51-7.54 (2H, m ) ,
8.32 (IH, br) . Reference Example 103 [5- (2, 6-di
fluorophenyl) -lH-pyrrol-3-yl] methanol A solution (35
mL) of ethyl 5- (2, 6-dif luorophenyl) -IHpyrrole-
3-carboxylate (3.35 g ) in tetrahydrofuran was cooled
to -50C, and a 1.5 mol/L solution (30 mL) o f
diisobutylaluminum hydride in toluene was added
dropwise b y small portions. The mixture was stirred
at the same temperature for 1 hr, water was added to
the reaction mixture, and the mixture was stirred at
room temperature for 1 hr. The reaction mixture was
diluted with ethyl acetate, celite and anhydrous
magnesium sulfate were added and the mixture was
further stirred for 15 min. The suspension was
filtrated, and the obtained filtrate was concentrated
under reduced pressure to give the title compound as
pale-red crystals (yield 2.70 g , 97%) . 1H-NMR (CDC1
3)5: 1-46 (IH, br) , 4.64 (2H, s ) , 6.88-7.02 (4H, m
), 7.06-7.16 (IH, m ), 9.07 (IH, br) . Reference
Example 104 [5- (4-cyclohexylphenyl) -lH-pyrrol-3-yl]
methanol To a solution o f methyl 5-
(4-cyclohexylphenyl) -IHpyrrole- 3-carboxylate (3.0 g
) in absolute tetrahydrofuran (40 mL) was added
dropwise a 1.5 mol/L solution (21.0 mL) o fdiisobutyl
aluminum hydride in toluene at -78C. The mixture was
further stirred at the same temperature for 2 hr. To
the reaction mixture was added 1 mol/L hydrochloric
acid, and the mixture was diluted with ethyl acetate.
The insoluble material was filtered off through
celite, and the filtrate was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=l:l) to give the title compound
as crystals (yield 1.07 g , 40%) . 1H-NMR (CDCl3)d :
1.16-1.50 (5H, m ), 1.69-1.93 (5H, m ), 2.45- 2.55
(IH, m), 4.60 (2H, s ) , 6.45-6.51 (IH, m ), 6.81-6.86
(IH, m ), 7.21 (2H, d , J=8 .3 Hz), 7.39 (2H, d , J=8
.3 Hz), 8.30 (IH, br) , IH not detected. Reference
Example 105 5- (2, 6-difluorophenyl)
-lH-pyrrole-3-carbaldehyde To a solution (26 mL) of
[5- (2, 6-difluorophenyl )-IHpyrrol- 3-yl] methanol
(2.56 g ) in acetonitrile were added tetra-n-propyl
ammonium perruthenate (430 mg) , Nmethylmorpholine
N-oxide (2.15 g ) and molecular sieves 4A powder (5 g
) , and the mixture was stirred at room temperature
for 2 hr. The reaction mixture was diluted with ethyl
acetate (60 mL) and filtered through celite. The
filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=l:l) to
give the title compound as pale-red crystals (yield
1.94 g , 77%) . 1H-NMR (CDCl3)d : 6.97-7.06 (2H, m ),
7.16-7.24 (IH, m ), 7.28- 7.31 (IH, m ), 7.56-7.58
(IH, m ), 9.55 (IH, br) , 9.88 (IH, s ) . Reference
Example 106 5- (4-cyclohexylphenyl)
-lH-pyrrole-3-carbaldehyde To a solution (35 mL) of
[5- (4-cyclohexylphenyl) -IHpyrrol- 3-yl] methanol
(1.00 g ) in acetonitrile were added
tetra-n-propylammonium perruthenate (115 mg) ,
Nmethylmorpholine N-oxide (0.60 g ) and molecular
sieves 4A powder (1.15 g ) under ice-cooling. The
mixture was stirred at room temperature for 1 .5 hr,
and the reaction mixture was suspended in ethyl
acetate, and filtered through celite. The filtrate was
concentrated under reduced pressure, and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=2:l) to give the title
compound as crystals (yield 0.53 g , 53%) . 1H-NMR
(CDCl3)d : 1.17-1.49 (5H, m ), 1.70-1.95 (5H, m ) ,
2.45- 2.58 (IH, m ), 6.89 (IH, s ) , 7.25 (2H, d , J=8
.1 Hz), 7.43 (2H, d , J=8.1 Hz), 7.47 (IH, s ) , 8.99
(IH, brs) , 9.82 (IH, s ) . Reference Example 107
lH-pyrrole-3-carbaldehyde To a suspension of sodium
hydride (13.7 g ) in tetrahydrofuran (450 mL) was
added dropwise pyrrole (17.4 g ) under ice-cooling.
The reaction mixture was stirred at the same
temperature for 1.5 hr, and triisopropylsilyl chloride
(50.0 g ) was added dropwise at the same temperature.
The mixture was further stirred at below 10C for 1.5
hr, ice water was added and the mixture was extracted
with diethyl ether. The extract was washed with water,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. A solution of the residue
(57.7 g ) in dichloromethane (30 mL) was added at once
to a suspension of (chloromethylene) dimethylammonium
chloride (36.5 g ) in dichloromethane (500 mL) at 0C.
The reaction mixture was refluxed for 30 min and
cooled to 0C. The resulting solid was collected by
filtration, and washed with diethyl ether. The
obtained solid was dissolved in water (50 mL) , a 1
mol/L aqueous sodium hydroxide solution (500 mL) was
added at room temperature, and the mixture was stirred
for 2 hr. The reaction mixture was extracted with
chloroform and ethyl acetate. The extract was dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was washed with
diisopropyl ether to give the title compound as
pale-brown crystals (yield 9.4 g , 38%) .1H-NMR (CDCl
3)d : 6.68-6.70 (IH, m ), 6.83-6.86 (IH, m ), 7.45-
7.47 (IH, m ), 9.00-9.20 (IH, m ), 9.82 (IH, s ) .
Reference Example 108 2-chloro-2, 2-difluoro-l-
(2-methylphenyl) ethanone Magnesium (flake, 6.2 g )
was suspended in diethyl ether (10 inL) , and iodine
(small amount) was added and a solution o f
2-bromotoluene (43.26 g ) in diethyl ether (100 ml>)
were slowly added dropwise. After stirring at room
temperature for 1 hr, the reaction mixture was added
dropwise to a solution of chlorodifluoroacetic acid
(10.0 g ) in diethyl ether (100 mL) at -10C, and the
mixture was stirred at OC for 1 hr. Saturated aqueous
ammonium chloride solution was added to the reaction
mixture, and the mixture was extracted with diethyl
ether. The extract was washed with saturated brine,
dried over magnesium sulfate, and concentrated under
reduced pressure. The residue was distilled under
reduced pressure (boiling point: 81-82C/12-13 mmHg) to
give the title compound as a pale-yellow oil (yield
4.9 g , 31%) . 1H-ISIMR (CDCl 3)d : 2.54 (3H, s ) ,
7.29-7.36 (2H, m ), 7.47-7.53 (IH, m ), 7.89-7.92 (IH,
m ) . Reference Example 109 2 ,2-difluoro-2-iodo-l-
(2-methylphenyl) ethanone To a suspension of zinc (1.6
g ) in acetonitrile (40 mL) were added trimethylsilyl
chloride (3.1 mL) and 2-chloro-2,2- difluoro-1-
(2-methylphenyl) ethanone (4.0 g ), and the mixture
was stirred at 55C for 3 hr. The reaction mixture was
allowed to cool to room temperature, iodine (3.5 g )
was added, and the mixture was further stirred for 2
hr. Water was added to the reaction mixture, and the
mixture was extracted with diethyl ether. The extract
was washed with aqueous sodium hydrogen sulfite
solution, aqueous sodium hydrogencarbonate solution
and saturated brine, dried over anhydrous sodium
sulfate, and 



concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography
(eluent: hexane) to give the title compound as a
yellow oil (yield 2.6 g , 46%) . Ill1H-NMR (CDCl3)d :
2.51 (3H, s ) , 7.26-7.35 (2H, m ), 7.46-7.51 (IH, m),
7.91-7.94 (IH, m ) . Reference Example 110 2
,2-difluoro-4-iodo-l- (2-methylphenyl)
-4-trimethylsilylbutan- 1-one Under a nitrogen
atmosphere, to a mixture of tetrakis
(triphenylphosphine) palladium (0.52 g ) and
vinyltrimethylsilane (1.9 ml) was added 2
,2-difluoro-2-iodo-l- (2-methylphenyl) ethanone (2.6 g
) , and the mixture was stirred at room temperature
for 2 hr. Diethyl ether was added to the reaction
mixture, the insoluble material was filtered off, and
the filtrate was concentrated under reduced pressure.
The residue was purified by basic silica gel column
chromatography (eluent: hexane) to give the title
compound as a colorless oil (yield 2.6 g , 74%) .
1H-NMR (CDCl3)d : 0-21 (9H, s ) , 2.50 (3H, s ),
2.70-2.89 (2H, m ), 3.19-3.24 (IH, m ), 7.27-7.32 (2H,
m ), 7.42-7.48 (IH, m ), 7.89- 7.92 (IH, m ) .
Reference Example 111 3-fluoro-2- (2-methylphenyl)
-lH-pyrrole To a solution (20 mL) of 2
,2-difluoro-4-iodo-l- (2- methylphenyl)
-4-trimethylsilylbutan-l-one (2.5 g ) in
tetrahydrofuran was added 28% aqueous ammonia solution
(6 mL) , and the mixture was stirred at room
temperature for 14 hr. The reaction mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in acetonitrile (15 mL) and
water (8 mL) , and potassium fluoride (0.75 g ) was
added. The reaction mixture was stirred at 6OC for 3
hr, and concentrated under reduced pressure. The
residue was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gelcolumn chromatography (eluent:
hexane-ethyl acetate=20: 1 ) to give the title
compound as a pale-yellow oil (yield 0.87 g , 78%) .
1H-NMR (CDCl 3)d : 2.39 (3H, d , J=I. 5 Hz), 6.06-6.08
(IH, m ), 6.60-6.63 (IH, m ), 7.19-7.33 (4H, m ), 7.71
(IH, brs) . Reference Example 112
5~bromo-lH-pyrrole-3-carbaldehyde A solution o f
lH-pyrrole-3-carbaldehyde (19.1 g ) in tetrahydrofuran
(300 inL) was cooled to -70C, and a solution o f
N-bromosuccinimide (35.8 g ) in N,N-dimethylformamide
(100 iaL ) was added dropwise. After stirring at the
same temperature for 1 hr, the mixture was raised to
-10C over 2 h r and further stirred for 30 min. Ice
water was added to the reaction mixture at 0C, and the
mixture was allowed to warm to room temperature and
extracted with ethyl acetate. The extract was washed
with 10% aqueous citric acid solution, 6% aqueous
sodium hydrogencarbonate solution and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The crystals obtained as a
residue were washed with diisopropyl ether to give the
title compound as colorless crystals (yield 17.7 g ,
51%). 1H-NMR (CDCl 3)d : 6.65-6.66 (IH, m ), 7.37-7.38
(IH, m ), 8.80 (IH, br), 9.70 (IH, s ) . Reference
Example 113 5- (2-methylphenyl)
-lH-pyrrole-3-carbaldehyde
5-Bromo-lH-pyrrole-3-carbaldehyde (100 mg) , 2-
methylphenylboronic acid (94 mg) and sodium carbonate
(146 mg) were suspended in a mixed solvent o f 1
,2-dime thoxye thane (5 mL) and water (2 mL) , and the
mixture was sufficiently degassed under a nitrogen
atmosphere. Tetrakis (triphenylphosphine) palladium
(33 mg) was added, and the mixture was further
degassed and refluxed at 105C for 24 hr. The reaction
mixture was allowed to cool to room temperature, and
the mixture was extracted with water and ethyl
acetate. The extract was washed with saturated
brine,dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=8 :l->3: 1 ) to give the title
compound as colorless crystals (yield 72 mg, 68%) .
1H-NMR (CDCl3)d : 2.44 (3H, s ) , 6.75-6.77 (IH, m ),
7.23-7.36 (4H, m ), 7.50-7.51 (IH, m ), 8.75 (IH, br)
, 9.85 (IH, s ) . Reference Example 114 4-chloro-5-
(2-fluorophenyl) -lH-pyrrole-3-carbaldehyde To a
solution (15 mL) of 5- (2-fluorophenyl) -lH-pyrrole-3-
carbaldehyde (1.0 g ) in N ,N-dimethylformamide was
added Nchlorosuccinimide (0.71 g ) at 0C, and the
mixture was stirred at 60C for 2 hr. The mixture was
cooled to room temperature, water was added and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=8: 1->3: 1 ) to give the title compound as a
yellow powder (yield 0.55 g , 46%) . 1H-NMR (CDCl3)d :
7.15-7.40 (3H, m ), 7.52 (IH, d , J=3.6 Hz), 7.97-8.03
(IH, m ), 9.24 (IH, br) , 9.96 (IH, s ) . Reference
Example 115 4-fluoro-5- (2-fluorophenyl)
-lH-pyrrole-3-carbaldehyde To a solution (60 mL) of 5-
(2-fluorophenyl) -lH-pyrrole-3- carbaldehyde (3.1 g )
in tetrahydrofuran was added 2,6-
dichloro-N-fluoropyridinium triflate (5.6 g ) at 0C,
and the mixture was stirred at the same temperature
for 2 hr. Saturated aqueous sodium hydrogencarbonate
solution was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=2:l) togive the title compound as white
crystals (yield 0.43 g , 13%) . 1H-NMR (CDCl3)d :
7.11-7.30 (4H, m ), 7.80-7.87 (IH, m ) , 9.14 (IH,
brs) , 9.88 (IH, s ) . Reference Example 116
4-fluoro-5- (2-piethylphenyl)
-lH-pyrrole-3-carbaldehyde Sodium hydride (0.40 g )
was washed twice with hexane and suspended in
tetrahydrofuran (10 mL) . A solution of 3-fluoro- 2-
(2-methylphenyl) -IH-pyrrole (0.86 g ) in
tetrahydrofuran (3 mL) was added at 0C, and the
mixture was stirred at the same temperature for 30
min. A solution (2 mL) of triisopropylsilyl
trifluoroacetate (2.7 mL) in tetrahydrofuran was added
at 0C, and the mixture was stirred at the same
temperature for 15 min. Ice water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate . The extract was washed with saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was dissolved in tetrahydrofuran (10 mL) and
acetonitrile (2 mL) , (chloromethylene) dimethyl
ammonium chloride (1.6 g ) was added, and the mixture
was heated under reflux for 2 hr, and concentrated
under reduced pressure. The residue was dissolved in
tetrahydrofuran (2 mL) , 1 mol/L aqueous sodium
hydroxide solution (2 0 mL) was added, and the mixture
was stirred at room temperature for 1 hr. The reaction
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=2:l) to give the title compound as a yellow
oil (yield 0.48 g , 48%) . 1H-NMR (CDCl3)d : 2.38 (3H,
s ) , 7.23-7.32 (5H, m ), 8.38 (IH, brs), 9.87 (IH, s
) . Reference Example 117 5-nitro-3-
(trifluoromethyl)pyridin-2-ol2-Hydroxy-3-
(trifluoromethyl) pyridine (3.0 g ) was added to cone,
sulfuric acid (18 inL) under ice-cooling, and the
mixture was stirred at the same temperature for 5 min.
Fuming nitric acid (90-95%, 7 mL) was added dropwise
over 5 min, and the mixture was allowed to return to
room temperature over 2 hr, heated to 50C and stirred
for 3 hr. After cooling to room temperature, the
reaction mixture was poured into ice (200 g ) , and
the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The precipitate was washed with
diisopropyl ether to give the title compound as a
solid (yield 2.7 g , 69%). 1H-NMR (CDCl 3)d :
8.65-8.67 (IH, m ), 8.80-8.81 (IH, m ), IH not
detected. Reference Example 118 2-chloro-5-nitro-3-
(trifluoromethyl) pyridine A mixture o f 5-nitro-3-
(trifluoromethyl )pyridin-2-ol (2.65 g ) , phosphorus
pentachloride (3.17 g ) and phosphorus oxychloride
(1.5 mL) was stirred at 90C for 3 hr. After cooling to
room temperature, the reaction mixture was poured into
ice, and the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine, dried
over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=19: 1-"3: 1 ) to give the title compound as a
yellow oil (yield 2.21 g , 77%). 1H-NMR (CDCl 3)d :
8.79-8.81 (IH, m ), 9.40-9.41 (IH, m ) . Reference
Example 119 6-chloro-5-
(trifluoromethyl)pyridine-3-amine Reduced iron (1.3 g
) and ammonium chloride (2.1 g ) were added to water
(40 mL) , and the mixture was stirred at room
temperature for 5 min. A solution o f
2-chloro-5-nitro-3- (trifluoromethyl) pyridine (1.8 g
) in methanol (40 mL) was added, and the mixture was
stirred at room temperature for 1 hr . Reduced iron
(2.3 g ) was added, and the mixture wasfurther stirred
at the same temperature for 3 hr. The reaction mixture
was filtered through celite, and celite was washed
with ethyl acetate. The filtrate was extracted with
ethyl acetate, and the extract was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=19: 1_"1:
1 ) to give the title compound as a solid (yield 1.0 g
, 65%) . 1H-NMR (CDCl3)d : V .29 (IH, m ), 7.99 (IH, m
), 2H not detected. Reference Example 120 6-chloro-5-
(trifluoromethyl)pyridine-3-sulfonyl chloride Under
ice-cooling, thionyl chloride (4 mL) was added
dropwise over 20 min to water (27 mL) . The mixture
was stirred at room temperature for 12 hr to give a
sulfur dioxidecontaining solution. Separately,
6-chloro-5- (trifluoromethyl) pyridine- 3-amine (1.14
g ) was added to concentrated hydrochloric acid (9 mL)
with stirring under icecooling, and concentrated
hydrochloric acid (9 mL) was further added. A solution
of sodium nitrite (0.44 g ) in water (6 mL) was added
dropwise over 10 min. The reaction mixture was
gradually added at 5C to the above-mentioned sulfur
dioxidecontaining solution added with cuprous chloride
(15 mg) . Under ice-cooling, the mixture was further
stirred for 30 min, and the precipitate was collected
by filtration and washed with water. The obtained
precipitate was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=19: 1_>9:
1 ) to give the title compound as an orange solid
(yield 437 mg, 27%) . 1H-NMR (CDCl3)d : 8.58 (IH, m ),
9.18 (IH, m ) . Reference Example 121
6-chloro-2-methylpyridine-3-sulfonyl chloride Under
ice-cooling, thionyl chloride (4 mL) was added
dropwise to water (24 mL) over 20 min. The mixture was
stirred at room temperature for 12 hr to give a sulfur
dioxidecontaining solution. Separately, to the
concentratedhydrochloric acid (6 iriL) was added
5-amino~2-chloro-6- raethylpyridine (1.0 g ) with
stirring under ice-cooling, and a solution o f sodium
nitrite (0.5 g ) in water (2 inL) was added dropwise
over 1 0 min. The reaction mixture was gradually added
at 5C to the above-mentioned sulfur dioxide-containing
solution added with cuprous chloride (10 mg) . Under
icecooling, the mixture was further stirred for 3 0
min, and the precipitate was collected b y filtration,
and washed with water to give the title compound a s a
pale-yellow solid (yield 1.1 g , 61%) . 1H-NMR (CDCl 3
)d : 2.99 (3H, s ) , 7.41 (IH, dd, J=8.7, 0.9 Hz),
8.26 (IH, d , J=8.4 Hz) . Reference Example 122 ethyl
1- [ (5-bromopyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole-3- carboxylate B y a similar
reaction as in Reference Example 4 0 and using
5-bromo-6-chloropyridine-3-sulfonyl chloride (3.49 g )
, the title compound was obtained a s a yellow solid
(yield 1.63 g , 38%) . 1H-NMR (CDCl 3 )d : 1.35-1.39
(3H, m ), 4.29-4.37 (2H, m ) , 6.60 (IH, s), 7.18-7.20
(2H, m ) , 7.35-7.51 (4H, m ), 8.06 (IH, s ) , 8.45
(IH, s ) , 8.78 (IH, s ) . Reference Example 123 ethyl
5-phenyl-l-{ [5- (trifluoromethyl)pyridin-3-yl]
sulfonyl }- lH-pyrrole-3-carboxylate B y a similar
reaction a s in Reference Example 4 0 and using
6-chloro-5- (trif luoromethyl)pyridine-3-sulfonyl
chloride (413 mg) , the title compound was obtained a
s a colorless solid (yield 191 mg, 35%) . 1H-NMR (CDCl
3 )d : 1.37 (3H, t , J=7.2 Hz), 4.33 (2H, dd, J=14.4,
7.2 Hz), 6.61 (IH, s ) , 7.16-7.18 (2H, m ) ,
7.33-7.45 (3H, m ), 7.65 (IH, s), 8.09 (IH, s ) , 8.75
(IH, s ) , 8.98 (IH, s ) . Reference Example 124 ethyl
1- [ (2-methylpyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole- 3-carboxylateBy a similar
reaction as in Reference Example 40 and using
6-chloro-2-methylp g ridine-3-sulfonyl chloride (543
mg) , the title compound was obtained as a red oil
(yield 135 mg, 18%) . 1H-NMR (CDCl3)d : 1.35-1.40 (3H,
m ), 2.47 (3H, s ), 4.33 (2H, dd, J=14.1, 6.9 Hz),
6.59 (IH, d , J=I .8 Hz), 6.82-7.49 (7H, m ), 8.21
(IH, d , J=2.1 Hz), 8.51 (IH, dd, J=4.8, 1.8 Hz).
Reference Example 125 methyl 4-f luoro-5-phenyl-l-
(pyridin-3-ylsulf onyl )-lH-pyrrole- 3-carboxylate By
a similar reaction as in Reference Example 36 and
using methyl
4-fluoro-5-phenyl-lH-pyrrole-3-carboxylate (172 mg) ,
the title compound was obtained as a colorless solid
(yield 206 mg, 73%) . More specifically, to a solution
of methyl 4-fluoro-5-phenyl-lH-pyrrole-3-carboxylate
(172 mg) in tetrahydrofuran (10 mL) was added sodium
hydride (60% in oil, 94 mg) , and the mixture was
stirred for 15 min. 15-Crown-5 (0.48 mL) was added,
and the mixture was further stirred for 15 min.
Pyridine-3-sulfonyl chloride hydrochloride (219 mg)
was added and the mixture was stirred for 30 min.
Water was added, and the mixture was extracted with
ethyl acetate. The organic layer was washed with water
and saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=19: 1->1:
1 ) to give the title compound as a colorless solid
(yield 206 mg, 73%) . 1H-NMR (CDC13)5: 3.89 (3H, s ) ,
7.17-7.20 (2H, m ), 7.26-7.55 (5H, m ), 7.95 (IH, d ,
J=4 .8 Hz), 8.50-8.51 (IH, m ), 8.76-8.78 (IH, m ) .
Reference Example 126 1- [(5-bromopyridin-3-yl)
sulfonyl] -5-phenyl-lH-pyrrole-3- carbaldehyde By a
similar reaction as in Reference Example 62 and using
ethyl 1- [(5-bromopyridin-3-yl) sulfonyl]
-5-phenyl-lHpyrrole-3-carboxylate (1.63 g ) , the
title compound was obtained as a pale-yellow solid
(yield 1.18 g , 80%). 1H-NMR (CDCl3)d : 6-63 (IH, s )
, 7.17-7.20 (2H, m ), 7.36-7.39 (2H, m), 7.50-7.52
(2H, m ), 8.10 (IH, s ) , 8.46 (IH, s ) , 8.79- 



8.80 (IH, m ), 9.91 (IH, s ) . Reference Example 127
5-phenyl-l- {[5- (trifluoromethyl) pyridin-3-yl]
sulfonyl }-IHpyrrole- 3-carbaldehyde By a similar
reaction as i n Reference Example 62 and using ethyl
5-phenyl-l- {[ (5-trifluoromethyl) pyridin-3- yl]
sulfonyl }-lH-pyrrole-3-carboxylate (190 mg) , the
title compound was obtained as a colorless solid
(yield 138 mg, 83%) . 1H-NMR (CDCl3)d -' 6. 64 (IH, d,
J=I . 5 Hz) , 7. 15-7 . 18 (2H, m) , 7. 33-7 . 38 (2H,
m) , 7. 44-7 . 47 (IH, m) , 7. 63-7 . 64 (IH, m) , 8.
14 (IH, d, J=I . 5 Hz) , 8. 76 (IH, d, J=2 . 1 Hz) ,
9. 00 (IH, d, J=I . 5 Hz) , 9. 92 (IH, s ) . Reference
Example 128 1- [(2-methylpyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole-3- carbaldehyde By a similar
reaction as in Reference Example 62 and using ethyl 1-
[(2-methylpyridin-3-yl) sulfonyl] -5-phenyl-lHpyrrole-
3-carboxylate (364 mg) , the title compound was
obtained as an orange solid (yield 182 mg, 57%) .
1H-NMR (CDCl3)d : 2.47 (3H, s ) , 6.62 (IH, d , J=I .8
Hz), 6.83- 6.90 (IH, m), 7.02-7.04 (2H, m ), 7.16-7.31
(3H, m ), 7.39-7.42 (IH, m ), 8.24 (IH, s ) ,
8.52-8.54 (IH, m ), 9.93 (IH, s ) . Reference Example
129 4-fluoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde Under a nitrogen
atmosphere, a solution of methyl Afluoro- 5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carboxylate (200
mg) in tetrahydrofuran (10 mL) was cooled to -78C, and
a 1.5 mol/L solution (1.85 mL) of diisobutylaluminum
hydride in toluene was added with stirring. After
stirring atthe same temperature for 15 min, the
mixture was raised to 0C over 1.5 hr. Water (20 mL)
was added, and the mixture was stirred at the same
temperature for 5 min. After stirring, ethyl acetate
(20 mL) was added, and the mixture was stirred for 15
min, and then stirred at room temperature for 20 min.
The reaction mixture was filtered through celite, and
celite was washed with ethyl acetate. The filtrate was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in tetrahydrofuran (10 mL) ,
manganese dioxide (75% chemically treated product, 1.0
g ) was added, and the mixture was stirred at room
temperature for 16 hr. The reaction mixture was
filtered through celite, and celite was washed with
ethyl acetate. The filtrate was concentrated under
reduced pressure and the residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=19: 1-"1:2) to give the title compound as a
colorless solid (yield 123 mg, 67%) . 1H-NMR (CDCl3)d
: 7.17-7.20 (2H, m ), 7.26-7.57 (5H, m ), 7.96 (IH, d
, J=4.8 Hz), 8.50-8.51 (IH, m ), 8.76-8.80 (IH, m ),
9.92 (IH, s). Reference Example 130 5- (2, 6-di
fluorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde To a solution of 5- (2,
6-di fluorophenyl) -lH-pyrrole-3- carbaldehyde (420
mg) in tetrahydrofuran (42 mL) was added sodium
hydride (60% in oil, 244 mg) at room temperature and
the mixture was stirred for 30 min. 15-Crown-5 (1.34 g
) was added dropwise and the mixture was stirred for
30 min. 3- Pyridylsulfonyl chloride hydrochloride (565
mg) was added, and the mixture was further stirred for
1 hr. The reaction mixture was diluted with saturated
brine, and the mixture was extracted with ethyl
acetate. The obtained extract was washed with water
and saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residuewas purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=7:3->l:l)
, and crystallized from diisopropyl ether to give the
title compound as colorless crystals (yield 590 mg,
84%) . 1H-NMR (CDCl3)d : 6.76 (IH, d , J=I .9 Hz),
6.90-6.95 (2H, m ), 7.40-7.52 (2H, m ), 7.77-7.81 (IH,
m ), 8.18 (IH, d , J=I .9 Hz), 8.65-8.66 (IH, m ),
8.85-8.87 (IH, m ), 9.91 (IH, s ) . Reference Example
131 5- (4-cyclohexylphenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde Sodium hydride (60% in
oil, 68 mg) was added to a solution of 5-
(4-cyclohexylphenyl) -lH-pyrrole-3-carbaldehyde (0.17
g ) in tetrahydrofuran (12 mL) at room temperature.
The mixture was stirred for 20 min, 3-pyridinesulfonyl
chloride (0.19 g ) was added, and the mixture was
stirred at room temperature for 3 hr. The reaction
mixture was poured into ice water, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=3 :2-"2
:1 ) to give the title compound as crystals (yield
0.26 g , 97%) . 1H-NMR (CDCl3)d : 1.21-1.53 (5H, m ),
1.73-1.98 (5H, m ), 2.50- 2.60 (IH, m ), 6.57 (IH, d ,
J=I .9 Hz), 7.03-7.09 (2H, m ), 7.13- 7.29 (3H, m ),
7.48 (IH, ddd, J=8.3, 2.0, 1.9 Hz), 8.11 (IH, d , J=I.
9 Hz), 8.49 (IH, d , J=2 .3 Hz), 8.73 (IH, dd, J=4.8,
1.6 Hz), 9.89 (IH, s ) . Reference Example 132 1-
[(6-chloropyridin-3-yl) sulfonyl] -5- (2-
fluorophenyl) -IHpyrrole- 3-carbaldehyde By a similar
reaction as in Reference Example 65 and using 5-
(2-fluorophenyl) -lH-pyrrole-3-carbaldehyde (893 mg)
and 6-chloropyridine-3-sulfonyl chloride (1.30 g ),
the title compound was obtained as a pale-red solid
(yield 1.14 g , 66%) . More specifically, 5-
(2-fluorophenyl) -lH-pyrrole-3-carbaldehyde (893 mg)
was dissolved in tetrahydrofuran (10 mL) , sodium
hydride (60% in oil, 226 mg) was added and the mixture
was stirred at room temperature for 15 min. 15-Crown-5
(1.1 mL) was added and the mixture was further stirred
at the same temperature for 15 min.
6-Chloropyridine-3-sulfonyl chloride (1.30 g ) was
added. The reaction mixture was stirred at room
temperature for 15 min. Water was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19: 1-"3:2) to give the title compound as a
pale-red solid (yield 1.14 g , 66%) . 1H-NMR (CDCl3)d
: 6.71 (IH, d , J=9.0 Hz), 7.05 (IH, t , J=9.0 Hz),
7.19-7.23 (2H, m ), 7.38 (IH, d , J=8.4 Hz), 7.45-7.53
(IH, m ), 7.63-7.67 (IH, m ), 8.11 (IH, d , J=I .8
Hz), 8.33 (IH, d , J=2.7 Hz) , 9.91 (IH, s ) .
Reference Example 133 5- (2- fluorophenyl) -1-
[(6-methylpyridin-3-yl) sulfonyl]-lHpyrrole-
3-carbaldehyde Under an argon atmosphere, a mixture of
l-[(6- chloropyridin-3-yl) sulfonyl] -5-
(2-fluorophenyl) -lH-pyrrole-3- carbaldehyde (365 mg)
, methylboronic acid (90 mg) , tetrakis
(triphenylphosphine) palladium (116 mg) , potassium
carbonate (691 mg) and 1,4-dioxane (25 mL) was stirred
at 80C for 3 days. The reaction mixture was poured
into saturated aqueous sodium hydrogencarbonate
solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19:l- "1:1) to give the title compound as a
yellow solid (yield 134 mg, 39%) . 1H-NMR (CDCl3)d :
2.64 (3H, s ) , 6.67 (IH, d , J=I .8 Hz), 7.04 (IH, t
, J=8.4 Hz), 7.17-7.21 (3H, m ), 7.45-7.50 (IH, m ),
7.58(IH, dd, J=8 . 7 , 3 . 6 Hz) , 8 . 12 (IH, d , J=I
. 8 Hz) , 8 . 4 5 (IH, d , J=2 . 4 Hz) , 9 . 8 9 (IH,
s ) . Reference Example 134 5- (2-f luorophenyl) -1-
(pyridin-2-ylsulfonyl) -lH-pyrrole-3- c a rb aldehyde
B y a similar reaction a s in Reference Example 65 and
using 5- (2-f luorophenyl) -lH-pyrrole-3-carbaldehyde
(190 mg) and pyridine-2-sulfonyl chloride (231 mg) ,
the title compound was obtained a s a pale-red solid
(yield 183 mg, 55%) . 1H-NMR (CDCl 3)d : 6.67 (IH, d ,
J=I. 8 Hz), 6.97 (IH, t , J=8.7 Hz), 7.07-7.10 (2H, m
) , 7.36-7.42 (IH, m ), 7.52-7.55 (2H, m ) , 7.76-7.82
(IH, m ), 8.23 (IH, d , J=I. 5 Hz), 8.67 (IH, d , J=4
.5 Hz) , 9.92 (IH, s ) . Reference Example 135 5- (2-f
luorophenyl) -1- [ (l-methyl-lH-pyrazol-4-yl)
sulfonyl]-lHpyrrole- 3-carbaldehyde B y a similar
operation a s in Reference Example 65 and using 5-
(2-f luorophenyl )-lH-pyrrole-3-carbaldehyde (189 mg)
and l-methyl-lH-pyrazole-4-sulfonyl chloride (217 mg)
, the title compound was obtained a s yellow crystals
(yield 217 mg, 65%) . 1H-NMR (CDCl 3 )d : 3.85 (3H, s
) , 6.67 (IH, d , J=I .8 Hz), 7.04- 7.11 (IH, m),
7.17-7.22 (IH, m ), 7.25-7.35 (3H, m ), 7.43-7.50 (IH,
m ) , 8.06 (IH, d , J=I. 5 Hz), 9.86 (IH, s ) .
Reference Example 136 5- (2-methylphenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carbaldehyde T o
a solution o f 5 - (2-methylphenyl) -lH-pyrrole-3-
carbaldehyde (371 mg) in tetrahydrofuran (10 itiL)
were added sodium hydride (60% in oil, 288 mg) and
15-crown-5 (1.32 g ) a t room temperature. After
stirring for 5 min, a suspension o f
pyridine-3-sulfonyl chloride hydrochloride (642 mg) in
N,Ndimethylformamide (5 mL) was added a t the same
temperature. After stirring for 15 min, ice water was
added, and the mixture was extracted with ethyl
acetate. The extract waswashed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=6: l->3: 1 ) to give the title compound as a
red oil (yield 521 rug, 80%) . 1H-NMR (CDCl 3)d : 1-82
(3H, s ) , 6.56 (IH, d , J=I .5 Hz), 6.87- 6.90 (IH,
m), 7.11-7.19 (2H, m ), 7.30-7.39 (2H, m ), 7.56-7.60
(IH, m ), 8.15 (IH, d , J=I. 5 Hz), 8.52-8.53 (IH, m
), 8.80-8.82 (IH, m ), 9.92 (IH, s ) . Reference
Example 137 4-chloro-5- (2- fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbaldehyde A
suspension o f sodium hydride (60% in oil, 216 mg) in
tetrahydrofuran (5 mL) was cooled to 0C, a solution o
f 4- chloro-5- (2-f luorophenyl)
-lH-pyrrole-3-carbaldehyde (335 mg) in tetrahydrofuran
(5 mL) , 15-crown-5 (991 mg) , and pyridine-
3-sulfonyl chloride hydrochloride (482 mg) were added
at 10C or below. After stirring for 15 min, water was
added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=4 :1-"2: 1 ) to give the title compound as a
yellow powder (yield 429 mg, 78%) . 1H-NMR (CDCl 3)d :
7.02-7.08 (IH, m ), 7.19-7.29 (2H, m ), 7.37- 7.41
(IH, m), 7.50-7.57 (IH, m ), 7.68-7.72 (IH, m ), 8.15
(IH, s), 8.54-8.55 (IH, m ), 8.83-8.86 (IH, m ), 9.97
(IH, s ) . Reference Example 138 4-fluoro-5- (2-
fluorophenyl) -1- (pyridin-3-ylsulfonyl) -IHpyrrole-
3-carbaldehyde Sodium hydride (60% in oil, 0.25 g )
was washed twice with hexane and suspended in
tetrahydrofuran (10 mL) . A solution (5 mL) .of
4-fluoro-5- (2-f luorophenyl)
-lH-pyrrole-3-carbaldehyde (0.43 g ) in
tetrahydrofuran was added at 0C, and the mixture was
stirred at the same temperature for 30 min.
15-Crown-5(1.3 itiL) and 3-pyridinesulfonyl chloride
hydrochloride (0.68 g ) were added a t 0C, and the
mixture was stirred at the same temperature for 1 hr.
Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=l:l) t o give the title compound as
pale-yellow crystals (yield 0.55 g , 7 6%) . 1H-NMR
(CDCl 3 )d : 7.02-7.08 (IH, m ), 7.20-7.31 (2H, m ),
7.36- 7.41 (IH, m ), 7.48-7.55 (IH, m ), 7.67-7.71
(IH, m ), 8.00 (IH, d , J=5.1 Hz), 8.55-8.56 (IH, m ),
8.83-8.85 (IH, m ), 9.93 (IH, s ) . Reference Example
139 4-f luoro-5- (2-methylphenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbaldehyde
Sodium hydride (60% in oil, 0.11 g ) was washed twice
with hexane and suspended in tetrahydrofuran (10 mL) .
A solution (5 mL) o f 4-f luoro-5- (2-methylphenyl)
-lH-pyrrole-3-carbaldehyde (0.45 g ) in
tetrahydrofuran was added at 0C, and the mixture was
stirred at the same temperature for 15 min. A solution
(2 mL) o f 15-crown-5 (0.56 mL) and 3-pyridinesulfonyl
chloride (0.44 g ) in tetrahydrofuran was added at 0C,
and the mixture was stirred at the same temperature
for 3 0 min. Water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=l:l) t o give the title compound
a s pale-yellow crystals (yield 0.59 g , 77%). 1H-NMR
(CDCl 3 )d : 1-77 (3H, s ) , 7.02-7.04 (IH, m ),
7.17-7.23 (2H, m ), 7.29-7.34 (IH, m ) , 7.37-7.42
(IH, m ), 7.54-7.58 (IH,m ) , 8.00 (IH, d , J=4.5 Hz),
8.49-8.50 (IH, m ), 8.81-8.83 (IH, m ), 9.92 (IH, s )
. Reference Example 140 2-chloro-5- (2, 6-dif
luorophenyl) -1- (pyridin-3-ylsulfonyl) -IHpyrrole-
3-carbaldehyde To a solution o f 5- (2, 6-di
fluorophenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrole-3-carbaldehyde (250 mg) in tetrahydrofuran
(10 inL) and N ,N-dimethylformamide (10 mL) was added
N-chlorosuccinimide (1.06 g ) and the mixture was
stirred for 15 hr. Water was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed. with saturated
aqueous sodium hydrogencarbonate solution and
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=7 :3->1
:1 ) to give the title compound as a pale-yellow oil
(yield 160 mg, 58%) . 1H-NMR (CDCl 3)d : 6.74 (IH, s )
, 7.00-7.05 (2H, m ), 7.42-7.56 (2H, m ), 8.10-8.14
(IH, m ), 8.91 (IH, dd, J=4.9, 1.5 Hz), 9.07 (IH, d ,
J=2.1 Hz), 9.92 (IH, s ) . Reference Example 141
2-chloro-5- (2-f luorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbaldehyde To a
solution o f 5- (2- fluorophenyl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrole-3-carbaldehyde (331 mg) in N
,N - dimethylformamide (33 mL) was added
N-chlorosuccinimide (268 mg) and the mixture was
stirred at 60C for 1 hr. A saturated aqueous sodium
hydrogencarbonate solution was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=7:3-"l: 1 ) to give the title
compound as a colorless oil (yield 250 mg, 68%)
.1H-NMR (CDCl3)d : 6-65 (IH, s ) , 7.13-7.35 (3H, m ),
7.45-7.55 (2H, m), 8.09-8.13 (IH, m ), 8.90-9.03 (2H,
m ), 9.92 (IH, s ) . Reference Example 142 tert -butyl
({1- [(5-bromopyridin-3-yl) sulfonyl]
-5-phenyl-3-yllH- pyrrol-3-yl}methyl)methylcarbamate
1- [(5-Bromopyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole-3- carbaldehyde (1.18 g ) was
dissolved in absolute tetrahydrofuran (15 mL) , a 2
mol/L solution (4.6 mL) of methyl amine in
tetrahydrofuran was added, and the mixture was stirred
at room temperature for 16 hr. The reaction mixture
was added to a solution of sodium borohydride (341 mg)
in 



methanol (6 mL) , and the mixture was stirred at the
same temperature for 5 min. di-tert-Butyl bicarbonate
(3.87 g ) was added, and water (15 mL) and sodium
hydrogencarbonate (1.26 g ) were added 5 min later.
The mixture was further stirred at room temperature
for 30 min, water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19: 1-"1: 1 ), and fractions showing Rf values
of 0.63, 0.30 and 0.075 (eluent: hexane-ethyl
acetate=3:l) by TLC analysis were collected and
concentrated under reduced pressure. The residue was
dissolved in tetrahydrofuran (30 mL) , manganese
dioxide (75% chemically treated product, 3.0 g ) was
added, and the mixture was stirred at room temperature
for 2 hr. The reaction mixture was filtered through
celite, and celite was washed with ethyl acetate. The
filtrate was concentrated under reduced pressure, and
the residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=19: 1-"1:
1 ) to give the title compound as a colorless oil
(yield 733 mg, 48%) . 1H-NMR (CDCl3)d : 1-47 (9H, s )
, 2.82 (3H, s ) , 4.23 (2H, m ), 6.16 (IH, s),
7.21-7.56 (7H, m ), 8.44 (IH, s ) , 8.76 (IH, s ) .
Reference Example 143tert-butyl { [5- (2,
4-dimethylphenyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl] methyl }methylcarbamate B y a similar
operation as in Reference Example 79 and using
tert-butyl { [5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl Jmethylcarbamate (300 mg) ,
(4 -fluorophenyl )boronic acid (209 mg) , tetrakis
(triphenylphosphine) palladium (40 mg) and sodium
carbonate (222 mg) , the title compound was obtained
as a pale-yellow oil (yield 177 mg, .56%) . 1H-NMR
(CDC1 3)5: 1.46 (9H, s ) , 1.89 (3H, s ), 2.36 (3H, s
) , 2.83 (3H, s), 4.25 (2H, brs) , 6.03-6.04 (IH, m ),
6.76 (IH, d , J=8 .1 Hz), 6.92-6.95 (IH, m ), 7.00
(IH, brs), 7.26-7.33 (2H, m ), 7.61-7.65 (IH, m ),
8.56-8.57 (IH, m ), 8.75-8.77 (IH, m ) . Reference
Example 144 tert-butyl { [5- (2-formylphenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl] methyl
Jmethylcarbamate tert-Butyl { [5-bromo-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl
Jmethylcarbamate (430 mg) was dissolved in toluene (10
inL) , and the mixture was sufficiently degassed.
Dicyclohexyl (2' ,6'-dimethoxybiphenyl-2-yl)phosphine
(66 mg) and tris (dibenzylideneacetone) dipalladium
(0) (37 mg) were added at room temperature. The
mixture was stirred for 3 0 min with degassing, and a
2 mol/L aqueous sodium carbonate solution (1.2 inL)
and (2-formylphenyl )boronic acid (180 mg) were added.
After further stirring at room temperature for 15 min,
the mixture was heated to 12OC over 1 hr, and further
stirred for 1 6 hr. The reaction mixture was cooled to
room temperature, water was added and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=4 :1-"1
:1 ) to give the title compound as a yellow oil (yield
218 mg, 48%). . 1H-NMR (CDC1 3)5: 1-47 (9H, s ) , 2.86
(3H, s ) , 4.27 (2H, brs), 6.23 (IH, brs), 7.09-7.11
(IH, m ), 7.28-7.33 (IH, m ), 7.43(IH, d , J=I. 2 Hz),
7.53-7.61 (3H, ia), 7.96-7.99 (IH, m ), 8.49- 8.50
(IH, m ), 8.75-8.77 (IH, m ), 9.61-9.62 (IH, m ) .
Reference Example 145 tert-butyl methyl {[5- [4-
(methyl sulfonyl) phenyl] -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl]methyl} carbamate A mixture of
tert-butyl {[5-bromo-l- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methyl carbamate (430 mg) ,
4- (methanesulfonyl)phenylboronic acid (300 mg) ,
tetrakis (triphenylphosphine) palladium (115 mg) ,
sodium carbonate (320 mg) , 1 ,2-dimethoxye thane (10
mL) and water (10 mL) was stirred under a nitrogen
atmosphere at 80C for 14 hr. The reaction mixture was
allowed to cool to room temperature, filtered through
celite, and the filtrate was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=2: 1-"1:2) to give the title
compound as an oil (yield 275 mg, 64%) . 1H-NMR
(CDtI3)d : 1-26 (9H, s ) , 2.79 (3H, s ) , 3.13 (3H, s
) , 4.22 (2H, s), 6.26 (IH, s ) , 7.26-7.37 (2H, m ),
7.44-7.71 (3H, m ), 7.93 (2H, d , J=8.3 Hz), 8.58 (IH,
d , J=2 .1 Hz), 8.76 (IH, dd, J=4.9, 1.5 Hz) .
Reference Example 146 tert-butyl ({5- [2-
(hydroxymethyl) phenyl] -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl}methyl)methylcarbamate tert-Butyl {[5-
(2-formylphenyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl ]methyl }methylcarbamate (218 mg) was
dissolved in tetrahydrofuran (2 mL) , and sodium
borohydride (24 mg) and methanol (1 mL) were added at
0C. After stirring at the same temperature for 30 min,
water was added, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=l: 1-"1:3) to give the title
compound as a colorless oil(yield 132 mg, 60%) .
1H-NMR (CDCl 3 )d : 1-46 (9H, s ) , 2.10-2.15 (IH, m
), 2.85 (3H, s), 4.25 (2H, brs), 4.30-4.38 (2H, m ),
6.12 (IH, d , J=I. 5 Hz), 6.69-6.72 (IH, m ) ,
7.13-7.18 (IH, m ) , 7.30-7.35 (2H, m ), 7.44- 7.49
(IH, m), 7.59-7.62 (2H, m ), 8.50 (IH, d , J=2 .4 Hz),
8.76- 8.78 (IH, m ) . Reference Example 147
5-mesityl-lH-pyrrole-3-carbaldehyde A mixture o f
5-bromo-lH-pyrrole-3-carbaldehyde (0.87 g ) , 2 , 4 ,
6-trimethylphenylboronic acid (3.28 g ) , cesium
carbonate (13.0 g ) , tri-tert-butylphosphine (0.10 g
) , tris (dibenzylideneacetone) dipalladium (0) (0.23
g ) and mesitylene (200 itiL) was stirred with heating
under reflux for 5 hr. Water was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=3:l) t o give the title compound a s a brown
amorphous form (yield 0.30 g , 28%). 1H-NMR (CDCl 3 )d
: 2.11 (6H, s ) , 2.32 (3H, s ) , 6.51-6.52 (IH, m ),
6.93 (2H, s), 7.47-7.49 (IH, m ), 9.82 (IH, s ) , IH
not detected. Reference Example 148 5- [2- (methyl
thio) phenyl] -lH-pyrrole-3-carbaldehyde
5-Bromo-lH-pyrrole-3-carbaldehyde (174 mg) , [2-
(methylthio) phenyl lboronic acid (202 mg) and sodium
carbonate (254 mg) were suspended in a mixed solvent o
f 1,2- dimethoxyethane (5 mL) and water (2 mL) , and
the mixture was sufficiently degassed under a nitrogen
atmosphere. Tetrakis (triphenylphosphine) palladium
(58 mg) was added, and the mixture was further
degassed and stirred at 105C for 1 6 hr. The reaction
mixture was allowed to cool to room temperature, water
was added and the mixture was extracted with ethyl
acetate. The extract was washed with saturatedbrine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=9: 1- 4 :1 ) to give the title compound as
pale-yellow crystals (yield 150 mg, 69%) . 1H-NMR
(CDC13) : 2.38 (3H, s ) , 6.94-6.95 (IH, m ),
7.21-7.31 (2H, m ) 7.39-7.42 (IH, m ), 7.48-7.53 (2H,
m ), 9.85 (IH, s ) , 9.95 (IH, br) . Reference Example
149 5- (2-bromophenyl) -lH-pyrrole-3-carbaldehyde By a
similar operation as in Reference Example 148 and
using 5-bromo-lH-pyrrole-3-carbaldehyde (870 mg) , (2-
bromophenyl)boronic acid (1.20 g ) , sodium carbonate
(1.27 g ) and tetrakis (triphenylphosphine) palladium
(289 mg) , the title compound was obtained as
colorless crystals (yield 396 mg, 32%) . 1H-NMR
(CDCl3)d : 6.94-6.95 (IH, m ), 7.16-7.22 (IH, m ),
7.34- 7.39 (IH, m ), 7.49-7.54 (2H, m ), 7.63-7.66
(IH, m ), 9.28 (IH, br) , 9.85 (IH, s ) . Reference
Example 150 5- [2- (methylsulfinyl) phenyl
]-lH-pyrrole-3-carbaldehyde To a solution of 5- [2-
(methylthio) phenyl] -lH-pyrrole-3- carbaldehyde (200
mg) in ethyl acetate (10 mL) was added 3-
chloroperbenzoic acid (238 mg) under ice-cooling.
After stirring at room temperature for 1 hr, a
saturated sodium thiosulfate aqueous solution was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: ethyl acetate) to give the
title compound as a palepink powder (yield 160 mg,
75%) . 1H-NMR (CDCl3)d : 2.64 (3H, s ) , 7.04-7.06
(IH, m ), 7.35-7.41 (IH, m ), 7.57-7.64 (2H, m ),
7.72-7.82 (2H, m ), 9.86 (IH, s ) , 12.35 (IH, br)
.Reference Example 151 5- [2- (methylsulfonyl) phenyl]
-lH-pyrrole-3-carbaldehyde To a solution of 5- [2-
(methylthio) phenyl ]-lH-pyrrole-3- carbaldehyde (100
mg) in ethyl acetate (5 mL) was added 3-
chloroperbenzoic acid (318 mg) under ice-cooling.
After stirring at room temperature for 3 hr, a
saturated sodium thiosulfate aqueous solution was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=l :1->1
:3 ) to give the title compound as pale-yellow
crystals (yield 88.9 mg, 78%). 1H-NMR (CDCl3)d : 2.77
(3H, s ) , 6.94-6.96 (IH, m ), 7.54-7.60 (2H, m ),
7.67-7.73 (2H, m ), 8.20-8.24 (IH, m ), 9.88 (IH, s )
, 10.60 (IH, s ) . Reference Example 152 5-
(2-fluorophenyl) -4-iodo-lH-pyrrole-3-carbaldehyde 5-
(2-Fluorophenyl) -lH-pyrrole-3-carbaldehyde (2.0 g )
was dissolved in N,N-dimethylformamide (60 mL) ,
N-iodosuccinimide (2.38 g ) was added and the mixture
was stirred at for 12 hr. Water was added to the
reaction mixture and the mixture was extracted with
ethyl acetate. The extract was washed successively
with a saturated aqueous sodium hydrogencarbonate
solution, a 3% aqueous potassium hydrogensulfate
solution and saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl acetate=7
:3_>1 :1 ) to give the title compound as a pale-brown
powder (yield 450 mg, 14%) . 1H-NMR (CDCl3)d :
7.16-7.30 (2H, m ), 7.37-7.44 (IH, m ), 7.63 (IH, d ,
J=3.4 Hz), 7.81-7.86 (IH, m ), 9.24 (IH, br) , 9.81
(IH, s ) . Reference Example 153 5-mesityl-l-
(pyridin-3-ylsulf onyl) -lH-pyrrole-3-carbaldehydeTo a
solution of -mesityl-lH-pyrrole-S-carbaldehyde (0.36 g
) in tetrahydrofuran (20 mL) was added sodium hydride
(60% in oil, 0.14 g ) under ice-cooling, and the
mixture was stirred at room temperature for 0.5 hr. A
solution of 15- crown-5 (0.75 g ) in tetrahydrofuran
(3 mL) was added and, after stirring for 5 min,
pyridin-3-ylsulfonyl chloride (0.45 g ) was added
under ice-cooling. The reaction mixture was stirred at
room temperature for 0.5 hr, a saturated aqueous
sodium hydrogencarbonate solution was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=10: 1_>2 :1 ) to give the title
compound as a pale-brown amorphous form (yield 0.38 g
, 62%) . 1H-IMR (CDCl3)d : 1-63 (6H, s ) , 2.35 (3H, s
) , 6.48 (IH, d , J=I. 5 Hz), 6.83 (2H, s), 7.26-7.35
(IH, m ), 7.60-7.64 (IH, m ), 8.17 (IH, dd, J=I. 5 ,
0.9 Hz), 8.56 (IH, d , J=2 .1 Hz), 8.83 (IH, dd,
J=4.5, 1.5 Hz) , 9.90 (IH, s ) . Reference Example 154
5- [2- (methylthio) phenyl ]-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole- 3-carbaldehyde To a suspension of sodium
hydride (60% in oil, 40 mg) in tetrahydrofuran (3 mL)
were added a solution of 5-[2- (methylthio) phenyl
]-lH-pyrrole-3-carbaldehyde (150 mg) in
tetrahydrofuran (5 mL) , 15-crown-5 (182 mg) and
pyridin-3- ylsulfonyl chloride (135 mg) under
ice-cooling. After stirring at room temperature for 2
hr, water was added and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=4: 1->2:1) to give the title
compound as colorless crystals (yield 170 mg, 69%) .
1H-NMR (CDCl3)d : 2.05 (3H, s ) , 6.68 (IH, d , J=2 .1
Hz), 6.97-6. 99 (IH, m) , 7. 17-7 . 31 (3H, m) , 7.
40-7 . 45 (IH, m) , 7 . 65-7 . 70 (IH, m) , 8. 16 (IH,
d, J=2 . 1 Hz) , 8. 45-8 . 46 (IH, m) , 8. 75-8 . 77
(IH, m) , 9. 90 (IH, s ) . Reference Example 155 5-
(2-br oaophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde By a similar operation as
in Reference Example 154 and using sodium hydride (60%
in oil, 91.0 mg) , 5- (2-bromophenyl) -
lH-pyrrole-3-carbaldehyde (396 mg) , 15-crown-5 (418
mg) and pyridin-3-ylsulfonyl chloride (309 mg) , the
title compound was obtained as a pale-yellow solid
(yield 560 mg, 91%) . 1H-NMR (CDCl3)d : 6.66 (IH, d ,
J=I. 5 Hz), 7.31-7.40 (4H, m ), 7.48-7.52 (IH, m ),
7.66-7.71 (IH, m ), 8.15 (IH, d , J=I .8 Hz), 8.55
(IH, d , J=2.7 Hz), 8.82-8.84 (IH, m ), 9.92 (IH, s )
. Reference Example 156 5- [2- (methylsulfonyl) phenyl
]-l- (pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbaldehyde
By a similar operation as in Reference Example 154 and
using sodium hydride (60% in oil, 40 mg) , 5-[2-
(methylsulfonyl) phenyl ]-lH-pyrrole-3-carbaldehyde
(88.9 mg) , 15-crown-5 (94.4 mg) and
pyridin-3-ylsulfonyl chloride (69.7 mg) , the title
compound was obtained as a colorless amorphous form
(yield 72.0 mg, 52%). 1H-NMR (CDCl3)d : 2.87 (3H, s ),
6.67 (IH, d , J=I .8 Hz), 7.37- 7.48 (2H, m ),
7.72-7.76 (3H, m ), 8.02-8.05 (IH, m ), 8.14 (IH, d ,
J=I. 8 Hz), 8.50 (IH, d , J=2 .7 Hz), 8.81-8.83 (IH, m
), 9.89 (IH, s ) . Reference Example 157 2-
[4-formyl-l- (pyridin-3-ylsulfonyl) -lH-pyrrole-2-
yl]benzonitrile A suspension of 5- (2-bromophenyl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrole-3-carbaldehyde
(102 mg) , zinc cyanide (61.0 mg) and tetrakis
(triphenylphosphine) palladium (60.0 mg) in
N,N-dimethylformamide (2 mL) was heated (100 W , 4 min
30 sec) using a microwave focused chemical synthesis
reactormanufactured by CEM, water was added to the
reaction mixture and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=4 :1-"2: 1 ) to give the title
compound as a pale-yellow oil (yield 97.4 mg, 63%) .
1H-NMR (CDCl3)d : 6.79 (IH, d , J=I .8 Hz), 7.41-7.51
(2H, m ), 7.58-7.-78 (4H, m ), 8.17 (IH, d , J=I. 5
Hz), 8.45 (IH, d , J=2 .7 Hz), 8.84-8.86 (IH, m ),
9.91 (IH, s ) . Reference Example 158 5-
(2-fluorophenyl) -4-iodo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole- 3-carbaldehyde To a solution (42 mL) of
5- (2- fluorophenyl) -4-iodo-lHpyrrole- 3-carbaldehyde
(400 mg) in tetrahydrofuran was added sodium hydride
(60% in oil, 102 mg) at room temperature and the
mixture was stirred for 30 min. 15-Crown-5 (560 mg)
was added dropwise and the mixture was stirred for 30
min. 



Pyridin-3-ylsulfonyl chloride (340 mg) was added, and
the mixture was further stirred for 1 hr. The reaction
mixture was diluted with saturated brine and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl acetate=3
:2- 1 :1) and crystallized from diisopropyl ether to
give the title compound as colorless crystals (yield
540 mg, 93%) . 1H-NMR (CDCl3)d 7.01-7.07 (IH, m ),
7.12-7.17 (IH, m ), 7.23- 7.28 (IH, m ), 7.37-7.41
(IH, m ), 7.50-7.58 (IH, m ), 7.69-7.73 (IH, m ), 8.21
(IH, s ) , 8.54-8.54 (IH, m ) , 8.85 (IH, dd, J=4.9,
1.5 Hz) , 9.85 (IH, s ) . Reference Example 159 5- (2,
6-dimethylphenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehydeA mixture o f
5-bromo-lH-pyrrole-3-carbaldehyde (0.87 g ) , 2 ,
6-dimethylphen g lboronic acid (4.50 g ) , cesium
carbonate (13.0 g ) , tri-tert-butylphosphine (0.10 g
) , tris (dibenzylideneacetone)dipalladium (0) (0.23 g
) and mesitylene (200 itiL) was stirred with heating
under reflux for 5 hr. Water was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=3:l) t o give a brown oil (0.48 g ) . To a
solution o f the oil in tetrahydrofuran (20 inL) was
added sodium hydride (60% in oil, 0.19 g ) under
ice-cooling, and the mixture was stirred at room
temperature for 0.5 hr. A solution o f 15- crown-5
(1.06 g ) in tetrahydrofuran (3 mL) was added, and the
mixture was stirred for 5 min. Pyridin-3-ylsulfonyl
chloride (0.64 g ) was added under ice-cooling. The
reaction mixture was stirred at room temperature for
0.5 hr, a saturated aqueous sodium hydrogencarbonate
solution was added, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=2:l) to give the title compound a
s a pale-brown oil (yield 0.42 g , 25%) . 1H-NMR (CDCl
3 )d : 1-66 (6H, s ) , 6.52 (IH, d , J=2 .1 Hz), 6.70
(2H, d , J=7.5 Hz), 7.25-7.34 (2H, m ), 7.56-7.60 (IH,
m ), 8.19 (IH, d , J=I. 5 Hz), 8.53 (IH, d , J=I .8
Hz), 8.81-8.83 (IH, m ), 9.91 (IH, s ) . Reference
Example 160 2-bromo-5- (2-f luorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbaldehyde 5-
(2-Fluorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (330 mg) was dissolved in
N,N-dimethylformamide (30 mL) , N-bromosuccinimide
(356 mg) was added and the mixturewas stirred at 80C
for 2 hr. The reaction mixture was allowed to cool, a
saturated aqueous sodium hydrogencarbonate solution
was added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
silica gel column chromatography (eluent: hexane-ethyl
acetate=7:3) and crystallized from diisopropyl ether
to give the title compound as colorless crystals
(yield 270 mg, 66%) . 1H-NMR (CDCl 3)d : 6.70 (IH, s )
, 7.12-7.26 (2H, m ), 7.29-7.35 (IH, m ), 7.44-7.52
(2H, m ), 8.07-8.11 (IH, m ), 8.89 (IH, dd, J=4.9, 1.5
Hz), 9.01-9.02 (IH, m ), 9.86 (IH, s ) . Reference
Example 161 2- (2-fluorophenyl) -4-formyl-1-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbonitrile 5-
(2-Fluorophenyl) -4-iodo-l- (pyridin-3-ylsulfonyl)
-IHpyrrole- 3-carbaldehyde (489 mg) , copper (I)
cyanide (480 mg) , tris (dibenzylideneacetone)
dipalladium (0) (49 mg) and 1,1'- b is
(diphenylphosphino) ferrocene (89 mg) were mixed in
1,4- dioxane (20 inL) , and the mixture was heated
under reflux for 3 hr. The reaction mixture was
allowed to cool, diluted with ethyl acetate, and
filtered. The obtained filtrate was washed with a
saturated aqueous sodium hydrogencarbonate solution
and saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=2 :3_->3
:7 ) to give the title compound as a colorless oil
(yield 380 mg, about 100%) . 1H-NMR (CDCl 3)d :
7.06-7.12 (IH, m ), 7.24-7.32 (2H, m ), 7.40- 7.45
(IH, m ), 7.55-7.63 (IH, m ), 7.70-7.74 (IH, m ), 8.19
(IH, s), 8.57 (IH, d , J=I. 9 Hz), 8.88 (IH, dd,
J=4.8, 1.6 Hz), 9.97 (IH, s ) . Reference Example 162
5- (2-fluorophenyl) -3-formyl-l-
(pyridin-3-ylsulfonyl) -IHpyrrole-
2-carbonitrile2-Bromo-5- (2- fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbaldehyde (340
mg) , copper (I) cyanide (400 mg) , tris
(dibenzylideneacetone)dipalladium (0) (40 mg) , 1,1'-
b i s (diphenylphosphino) ferrocene (70 mg) were mixed
in 1,4- dioxane (30 rtiL) , and the mixture was heated
under reflux for 2 4 hr. The reaction mixture was
allowed to cool, diluted with ethyl acetate, and
filtered. The obtained filtrate was washed with a
saturated aqueous sodium hydrogencarbonate solution
and saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=3:2) and
crystallized from diisopropyl ether to give the title
compound a s colorless crystals (yield 169 mg, 57%) .
1H-NMR (CDCl 3 )d : 6.72 (IH, s ) , 7.12-7.18 (IH, m
), 7.24-7.28 (2H, m ), 7.50-7.60 (2H, m ), 8.10-8.14
(IH, m ), 8.82 (IH, d , J=2.4 Hz), 8.92 (IH, dd,
J=4.9, 1.5 Hz), 10.09 (IH, s ) . Reference Example 163
tert-butyl ({5-bromo-l- [ (6-methoxypyridin-3-yl)
sulfonyl] -IHpyrrol- 3-yl}methyl)methylcarbamate
Sodium hydride (60% in oil, 433 mg) was washed twice
with hexane, and suspended in tetrahydrofuran (20 mL)
. A solution o f tert-butyl [
(5-bromo-lH-pyrrol-3-yl)methyl]methylcarbamate (2.66 g
) in tetrahydrofuran (10 mL) was added to the
suspension at 0C, and a solution o f 15-crown-5 (2.20
mL) and 6-methoxypyridin-3-ylsulfonyl chloride (2.29 g
) in tetrahydrofuran (5 mL) was added at the same
temperature. After stirring at room temperature for 3
0 min, water was added to the reaction mixture, and
the mixture was extracted with ethyl acetate. The
extract was washed with a saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
basic silica gel column chromatography (eluent:
hexane-ethyl acetate=6:l) to give the title compound a
s a brown oil (yield 4.02 g , 95%) . 1H-NMR (CDCl 3)d
: 1-47 (9H, s ) , 2.79 (3H, brs) , 4.01 (3H, s ) ,4.17
(2H, brs), 6.25 (IH, brs) , 6.82 (IH, d , J=9.0 Hz),
7.32 (IH, brs), 7.94-7.98 (IH, m ), 8.77-8.78 (IH, m )
. Reference Example 164 tert-butyl {[5-
(4-cyanophenyl) -1- (pyridin-3-ylsulfonyl) -IHpyrrol-
3-yl] methyl }methylcarbamate By a similar operation
as in Reference Example 79 and using tert-butyl
{[5-bromo-l- (pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
methyl }methylcarbamate (430 mg) , (4-cyanophenyl
)boronic acid (176 mg) , sodium carbonate (254 mg) and
tetrakis (triphenylphosphine) palladium (57.8 mg) ,
the title compound was obtained as a pale-yellow oil
(yield 382 mg, 84%) . 1H-NMR (CDCl3)d : 1-46 (9H, s )
, 2.79 (3H, s ) , 4.21 (2H, brs), 6.23 (IH, brs),
7.28-7.34 (2H, m ), 7.39-7.43 (2H, m ), 7.59- 7.66
(3H, m ), 8.55 (IH, d , J=2 .1 Hz), 8.74-8.76 (IH, m )
. Reference Example 165 tert-butyl {[5- (5-cyano-2-
fluorophenyl) -1- (pyridin-3- ylsulf onyl
)-lH-pyrrol-3-yl ]methyl }methylcarbamate By a similar
operation as in Reference Example 79 and using
tert-butyl {[5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl} methyl carbamate (430 mg) ,
(5-cyano-2- fluorophenyl)boronic acid (198 mg) ,
sodium carbonate (254 mg) and tetrakis
(triphenylphosphine) palladium (57.8 mg) , the title
compound was obtained as a pale-yellow oil (yield 28.9
mg, 6%) . 1H-NMR (CDCl3)d : 1-46 (9H, s ) , 2.82 (3H,
s ) , 4.24 (2H, brs), 6.28 (IH, brs), 7.21 (IH, t ,
J=8.7 Hz), 7.35-7.42 (2H, m ), 7.49-7.52 (IH, m ),
7.69-7.73 (2H, m ), 8.66 (IH, d , J=2.4 Hz), 8.81-8.83
(IH, m ) . Reference Example 166 tert-butyl {[5-
(2-fluoro-5-methoxyphenyl) -1- (pyridin-3- ylsulf onyl
)-lH-pyrrol-3-yl ]methyl }methyl carbamate tert-Butyl
{[5-bromo-l- (pyridin-3-ylsulfonyl) -IH-pyrrol- 3-yl]
methyl }methylcarbamate (431 mg) , (2-fluoro-5-
methoxyphenyl)boronic acid (256 mg) , sodium
hydrogencarbonate(253 mg) and tetrakis
(triphenylphosphine) palladium (174 mg) were added to
a degassed mixture of 1 ,2-dime thoxye thane (8 mL)
and water (2 mL) , and the mixture was stirred under a
nitrogen atmosphere at 90C for 1 hr. The reaction
mixture was allowed to cool, a saturated aqueous
sodium hydrogencarbonate solution was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified b y silica gel
column chromatography (eluent: hexane-ethyl
acetate=l:l) to give the title compound as a colorless
oil (yield 475 mg, about 100%) . 1H-NMR (CDCl3)d :
1.47 (9H, s ) , 2.83 (3H, s ) , 3.78 (3H, s ) , 4.24
(2H, s), 6.22 (IH, d , J=Ll Hz), 6.69-6.71 (IH, m ),
6.90-6.98 (2H, m ), 7.72-7.36 (2H, m ), 7.69-7.73 (IH,
m ), 8.65 (IH, d , J=2.3 Hz), 8.77 (IH, dd, J=4.9, 1.5
Hz). Reference Example 167 tert-butyl {[5-
(2-fluoro-3-formylphenyl) -1- (pyridin-3- ylsulf onyl
)-lH-pyrrol-3-yl ]methyl }methylcarbamate By a similar
operation as in Reference Example 79 and using
tert-butyl { [5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl }methylcarbamate (430 mg) ,
(2-fluoro-3- formylphenyl)boronic acid (252 mg) ,
sodium carbonate (254 mg) and tetrakis
(triphenylphosphine) palladium (173 mg) , the title
compound was obtained as a pale-yellow oil (yield 250
mg, 53%) . 1H-NMR (CDCl3)d : 1-47 (9H, s ) , 2.83 (3H,
s ) , 4.25 (2H, brs) , 6.28 (IH, brs), 7.26-7.46 (4H,
m ), 7.68-7.72 (IH, m ), 7.92- 7.97 (IH, m ), 8.61
(IH, d , J=2 .1 Hz), 8.77-8.79 (IH, m ), 10.30 (IH, s
) . Reference Example 168 tert-butyl {[5-
(3-acetyl-2-fluorophenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methyl carbamate By a similar
operation as in Reference Example 79 and using
tert-butyl { [5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl Jmethylcarbamate (430 mg) ,
(3-acetyl-2-fluorophenyl )boronic acid (273 mg) ,
sodium carbonate (254 mg) , and tetrakis
(triphenylphosphine) palladium (173 mg) , the title
compound was obtained as a pale-yellow oil (yield 443
mg, 91%) . 1H-NMR (CDCl3)d : 1.47 (9H, s ), 2.59 (3H,
d , J=5.4 Hz), 2.83 (3H, s), 4.25 (2H, brs) , 6.24
(IH, brs) , 7.19-7.36 (4H, m ), 7.66-7.70 (IH, m ),
7.90-7.96 (IH, m ), 8.60 (IH, d , J=2.4 Hz), 8.76-8.78
(IH, m ) . Reference Example 169 tert-butyl {[5-
(2-fluoropyridin-3-yl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methylcarbamate A suspension
of tert-butyl {[5-bromo-l- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methylcarbamate (430 mg) ,
(2-fluoropyridin-3-yl) boronic acid (221 mg) sodium
carbonate (254 mg) and tetrakis (triphenylphosphine)
palladium (173 mg) in 1 ,2-dimethoxye thane (10 mL)
and water (5 mL) was stirred at 105C for 1 hr. The
reaction mixture was cooled to room temperature. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=6: 1- 1
:1 ) to give the title compound as a pale-yellow oil
(yield 310 mg, 69%) . 1H-NMR (CDCl3)d - 1-46 (9H, s )
, 2.82 (3H, s ) , 4.23 (2H, brs), 6.29 (IH, brs),
7.23-7.27 (IH, m ), 7.34-7.39 (2H, m ), 7.66- 7.73
(2H, m ), 8.25-8.27 (IH, m ), 8.66 (IH, d , J=2 .4
Hz), 8.78- 8.80 (IH, m ) . Reference Example 170
tert-butyl {[5- (3-fluoropyridin-4-yl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-3-yl]methyl}methylcarbamate
tert-Butyl {[5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl }methylcarbamate (215 mg) ,
(3-fluoropyridin-4- yl)boronic acid hydrate (120 mg) ,
sodium hydrogencarbonate (126 mg) and tetrakis
(triphenylphosphine) palladium (87 mg)were added to a
degassed mixture of 1,2-dimethoxyethane (8 mL) and
water (2 mL) , and the mixture was stirred under a
nitrogen atmosphere at 80C for 3 hr. The reaction
mixture was allowed to cool, a saturated aqueous
sodium hydrogencarbonate solution was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel
column chromatography (eluent: hexane-ethyl
acetate=l:l) to give the title compound as a
pale-yellow oil (yield 60 mg, 27%) . 1H-NMR (CDCl3)d :
1-47 (9H, s ) , 2.61 (3H, s ) , 4.24 (2H, s ) , 6.35
(IH, s), 7.22-7.26 (IH, m ), 7.35-7.40 (2H, m ),
7.71-7.75 (IH, m ), 8.47 (IH, d , J=4 .8 Hz), 8.50
(IH, d , J=I .3 Hz), 8.70 (IH, d , J=2.1 Hz), 8.81
(IH, dd, J=4.8, 1.6 Hz). Reference Example 171
tert-butyl {[5- (2-chloropyridin-3-yl) -1- (pyridin-3-
ylsulf onyl )-lH-pyrrol-3-yl ]methyl }methyl carbamate
tert-Butyl {[5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl }methylcarbamate (431 mg) ,
(2-chloropyridin-3- yl)boronic acid (237 mg) , sodium
hydrogencarbonate (126 mg) and tetrakis
(triphenylphosphine) palladium (87 mg) were added to a
degassed mixture of 1,2-dimethoxyethane (8 mL) and
water (2 mL) , and the mixture was stirred under a
nitrogen atmosphere at 100C for 3 hr. The reaction
mixture was allowed to cool, a saturated aqueous
sodium hydrogencarbonate solution was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl acetate=l:
1-"1: 4 ) to give the title compound as a colorless
oil (yield 280 mg, 60%) . 1H-NMR (CDCl3)d : 1.47 (9H,
s ) , 2.84 (3H, s ) , 4.27 (2H, s ) , 6.30 (IH, s),
7.30-7.39 (3H, m ) , 7.65-7.73 (2H, m ), 8.43-8.45
(IH, m ), 8.67 (IH, d , J=2.3 Hz), 8.80 (IH, dd,
J=4.9, 1.5 Hz). Reference Example 172tert-butyl {[5-
(6-chloropyridin-3-yl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methylcarbamate Reference
Example 173 tert-butyl { [5- (6' -chloro-2, 3
'-bipyridin-5-yl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl]methyl}methylcarbamate tert-Butyl
{[5-bromo-l- (pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
methyl }methylcarbamate (431 mg) , (6-chloropyridin-3-
yl)boronic acid (237 mg) , sodium hydrogencarbonate
(252 mg) and tetrakis (triphenylphosphine) palladium
(87 mg) were added to a degassed mixture of 1
,2-dimethoxyethane (8 mL) and water (2 mL) , and the
mixture was stirred under a nitrogen atmosphere at 90C
for 3 hr. The reaction mixture was allowed to cool, a
saturated aqueous sodium hydrogencarbonate solution
was added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=l: l-"3: 7 ) , and fractions
showing Rf value of 0.6 (eluent: hexane-ethyl
acetate=l:l) were collected to give the title compound
of Reference Example 172 as a colorless oil (yield 100
mg, 22%) . Then, fractions showing Rf value of 0.4
(eluent: hexane-ethyl acetate=l:l) were collected to
give the title compound of Reference Example 173 as a
pale-yellow powder (yield 100 mg, 19%) . 



Reference Example 172 1H-NMR (CDCl3)d : 1-47 (9H, s ),
2.81 (3H, s), 4.23 (2H, s), 6.24 (IH, s ) , 7.23-7.38
(3H, m ), 7.59-7.63 (IH, m ), 7.72 (IH, dd, J=8.3, 2.3
Hz), 8.14 (IH, d , J=2 .3 Hz), 8.64 (IH, d , J=2.3
Hz), 8.78 (IH, dd, J=4.7, 1.7 Hz). Reference Example
173 1H-NMR (CDCl3)d : 1-47 (9H, s), 2.82 (3H, s), 4.24
(2H, s), 6.29 (IH, s ) , 7.31-7.37 (2H, m ), 7.47 (IH,
d , J=8.3 Hz), 7.64-7.68 (IH, m ), 7.76-7.86 (2H, m ),
8.38 (IH, dd, J=8.5, 2.5 Hz), 8.51 (IH, d , J=I .9
Hz), 8.63 (IH, d , J=2 .3 Hz), 8.77 (IH, dd, J=4.9,
1.5 Hz), 9.04 (IH, d , J=2 .3 Hz). Reference Example
174tert-butyl ({5- (2-fluoropyridin-3-yl) -1-
[(6-methoxypyridin-3- yl)
sulfonyl]-lH-pyrrol-3-yl}methyl)methylcarbamate By a
similar operation as in Reference Example 79 and using
tert-butyl ({5-bromo-l- [(6-methoxypyridin-3- yl)
sulfonyl]-lH-pyrrol-3-yl}methyl)methylcarbamate (463
mg) , (2-fluoropyridin-3-yl)boronic acid (172 mg) ,
sodium carbonate (260 mg) and tetrakis
(triphenylphosphine) palladium (176 mg) , the title
compound was obtained as a pale-yellow oil (yield 293
mg, 45%) . 1H-NMR (CDCl3)d : 1.47 (9H, s ) , 2.83 (3H,
brs) , 3.97 (3H, s ), 4.23 (2H, brs), 6.28 (IH, s ) ,
6.69-6.72 (IH, m ), 7.26-7.36 (2H, m ), 7.49-7.53 (IH,
m ) , 7.75-7.80 (IH, m ), 8.22-8.23 (IH, m ),
8.26-8.27 (IH, m ) . Reference Example 175 tert-butyl
({5- [2-fluoro-3- (hydroxymethyl) phenyl ]-l-
(pyridin- 3-ylsulfonyl)
-lH-pyrrol-3-yl}methyl)methylcarbamate To a solution
of tert-butyl {[5- (2-fluoro-3- formylphenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl] methyl}
methylcarbamate (388 mg) in tetrahydrofuran (8 mL)
were added under ice-cooling, sodium borohydride (41.3
mg) and methanol (3 mL) . After stirring at the same
temperature for 30 min, water was added to the
reaction mixture and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography
(eluent: hexaneethyl acetate=2 :1-"1 :2 ) to give the
title compound as a colorless oil (yield 238 mg, 61%)
. 1H-NMR (CDCl3)d : 1-46 (9H, s ), 2.83 (3H, s ) ,
4.24 (2H, brs), 4.65 (2H, brs), 6.19 (IH, brs),
7.15-7.19 (2H, m ), 7.34-7.38 (2H, m), 7.51-7.55 (IH,
m ), 7.73-7.76 (IH, m ), 8.40-8.41 (IH, m ), 8.75-8.77
(IH, m ), IH not detected. Reference Example 176
tert-butyl ({5- [2-fluoro-3- (1-hydroxyethyl) phenyl]
-1- (pyridin- 3-ylsulfonyl)
-lH-pyrrol-3-yl}methyl)methylcarbamateBy a similar
operation as in Reference Example 175 and using tert
-butyl {[5- (3-acetyl-2-fluorophenyl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-3-yl] methyl }methyl carbamate
(443 mg) , the title compound was obtained as a
pale-yellow amorphous form (yield 318 mg, 71%) .
1H-NMR (CDCl3)d : 1.47 (9H, s ) , 1.50 (3H, d , J=6.3
Hz), 2.83 (3H, s), 4.25 (2H, brs) , 5.06 (IH, q ,
J=6.3 Hz), 6.20 (IH, brs), 7.09-7.22 (2H, m ),
7.34-7.38 (2H, m ), 7.59-7.64 (IH, m ), 7.72-7.76 (IH,
m ), 8.40 (IH, d , J=2 .4 Hz), 8.75-8.78 (IH, m ), IH
not detected. Reference Example 177 tert-butyl {[5-
(2-fluoro-3-methoxyphenyl) -1- (pyridin-3- ylsulf onyl
)-lH-pyrrol-3-yl ]methyl }methylcarbamate tert-Butyl
{[5-bromo-l- (pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
methyl }methyl carbamate (431 mg) (2-fluoro-3-
methoxyphenyl) boronic acid (256 mg) , sodium
hydrogencarbonate (253 mg) and tetrakis
(triphenylphosphine) palladium (88 mg) were added to a
mixture of 1 ,2-dimethoxyethane (8 mL) and water (2
mL) , and the mixture was stirred under a nitrogen
atmosphere 100C for 2 hr. The reaction mixture was
allowed to cool, a saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl
acetate=l:l) to give the title compound as a colorless
oil (yield 475 mg, about 100%) . 1H-NMR (CDCl3)d :
1-46 (9H, s ) , 2.82 (3H, s ) , 3.90 (3H, s ) , 4.24
(2H, s), 6.21 (IH, d , J=I. 5 Hz), 6.72-6.79 (IH, m ),
7.00-7.09 (2H, m ), 7.32-7.36 (2H, m ), 7.69-7.73 (IH,
m ), 8.63 (IH, d , J=2.3 Hz), 8.76 (IH, dd, J=4.9, 1.5
Hz). Reference Example 178 tert-butyl {[5-
(2-fluoro-6-methoxyphenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol- 3-yl] methyl }methylcarbamate tert-butyl
{[5-bromo-l- (pyridin-3-ylsulfonyl) -iH-pyrrol3-yl]
methyl }methylcarbamate (431 mg) , (2-fluoro-6-
iaethoxyphenyl)boronic acid (256 mg) , sodium
hydrogencarbonate (253 mg) and tetrakis
(triphenylphosphine) palladium (176 mg) were added to
a mixture of 1 ,2-dimethoxyethane (8 mL) and water (2
mL) , and the mixture was stirred under a nitrogen
atmosphere at 100C for 20 hr. The reaction mixture was
allowed to cool, a saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl
acetate=l:l) to give the title compound as a colorless
oil (yield 100 mg, 21%) . 1H-NMR (CDCl3)d : 1-46 (9H,
s ) , 2.85 (3H, s ), 3.58 (3H, s ) , 4.26 (2H, s),
6.17 (IH, d , J=I. 9 Hz), 6.64-6.70 (2H, m ),
7.31-7.39 (3H, m), 7.71-7.75 (IH, m ), 8.60 (IH, d ,
J=I. 9 Hz), 8.76 (IH, dd, J=4.9, 1.5 Hz) . Reference
Example 179 2- [4- (difluoromethoxy) phenyl] -4, 4 , 5
,5-tetramethyl-l, 3 ,2- dioxaborolane A solution (10
mL) of l-bromo-4- (difluoromethoxy) benzene (500 mg) ,
4 , 4 , 4 ' ,4 ' ,5 , 5 , 5 ' ,5 '-octamethyl-2, 2
'-bi-1, 3,2- dioxaborolane (654 mg) , potassium
acetate (660 mg) and 1,1'- bis (diphenylphosphino)
ferrocene dichloropalladium (73.2 mg) in dimethyl
formamide was stirred at 80C for 3 hr. The reaction
mixture was cooled to room temperature, diluted with
ethyl acetate and filtered through celite. The
filtrate was washed with water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=19: l->8 :1 ) to give the title compound as a
pale-yellow oil (yield 348 mg, 58%) . 1H-NMR (CDCl3)d
: 1-35 (12H, s ), 6.54 (IH, t , J=73.5 Hz), 7.09 (2H,
d , J=7.8 Hz), 7.81 (2H, d , J=7 .8 Hz).Reference
Example 180 tert-butyl ({5- [4- (difluoromethoxy)
phenyl] -1- (pyridin-3- ylsulf onyl )-lH-pyrrol-3-yl
}methyl )methylcarbamate tert-Butyl {[5-brom.o-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl
}methylcarbamate (430 mg) , 2- [4- (difluoromethoxy
)phenyl ]-4,4,5,5-tetramethyl-l ,3,2- dioxaborolane
(348 mg) , sodium carbonate (254 mg) and tetrakis
(triphenylphosphine) palladium (174 mg) were suspended
in dimethoxyethane (10 mL) and water (4 mL) , and the
mixture was stirred under a nitrogen atmosphere at 105
for 1 hr. The reaction mixture was allowed to cool to
room temperature, water was added, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=4: 1_>2:
1 ) to give the title compound as a pale-yellow oil
(yield 550 mg, quantitative yield) . 1H-NMR (CDCl3)d :
1.46 (9H, s ) , 2.80 (3H, s ) , 4.21 (2H, brs) , 6.13
(IH, brs), 6.57 (IH, t , J=73.2 Hz), 7.06-7.09 (2H, m
), 7.21-7.31 (4H, m ), 7.55-7.59 (IH, m ), 8.54 (IH, d
, J=2.4 Hz), 8.71-8.73 (IH, m ) . Reference Example
181 tert-butyl methyl{ [5- (4-methylpyridin-3-yl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl] methyl}
carbamate tert-Butyl {[5-bromo-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl
}methyl carbamate (431 mg) , (4-methylpyridin-3-
yl)boronic acid (206 mg) , sodium hydrogencarbonate
(253 mg) and tetrakis (triphenylphosphine) palladium
(87 mg) were added to a degassed mixture of 1,2
-dimethoxyethane (8 mL) and water (2 mL) , and the
mixture was stirred under a nitrogen atmosphere at 80
for 6 hr. The reaction mixture was allowed to cool, a
saturated aqueous sodium hydrogencarbonate solution
was added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried overanhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=l :1-"0: 1 ) to give the title
compound as a colorless oil (yield 230 mg, 52%) .
1H-NMR (CDCl3)d : 1-47 (9H, s ) , 2.11 (3H, s ) , 2.85
(3H, s ) , 4.27 (2H, s ) 6.15 (IH, s), 7.18 (IH, d ,
J=4.9 Hz), 7.34-7.39 (2H, m ), 7.58-7.62 (IH, m ),
7.94 (IH, s ) , 8.49 (IH, d , J=5.3 Hz), 8.64 (IH, d ,
J=2.3 Hz), 8.80 (IH, dd, J=4.9, 1.5 Hz). Reference
Example 182 3-bromo-2-methylpyridine 2-Methylpyridine
(46.6 g ) was added dropwise to aluminum chloride (200
g ) and the mixture was stirred at 100C. To a mixture
was added dropwise bromine (40.0 g ) at the same
temperature over 1 hr, and the mixture was further
stirred for 30 min. After cooling, the reaction
mixture was poured into ice water, concentrated
hydrochloric acid was added until the mixture was
acidified. The obtained solution was washed with ethyl
acetate, and the aqueous layer was basified with a 8
mol/L aqueous sodium hydroxide solution. After
extraction with diethyl ether, the extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-diethyl ether=10: 1 )
to give the title compound as a colorless oil (yield
5.09 g , 12%) . 1H-NMR (CDCl3) : 2.67 (3H, s ) ,
6.98-7.03 (IH, m ), 7.78-7.82 (IH, m), 8.40-8.44 (IH,
m ) . Reference Example 183 tert-butyl methyl{ [5-
(2-methylpyridin-3-yl) -1- (pyridin-3- ylsulf onyl
)-lH-pyrrol-3-yl ]methyl }carbamate To a solution of
3-bromo-2-methylpyridine (504 mg) in diethyl ether (15
mL) was added a 1 .62 mol/L solution (2 mL) of n-butyl
lithium in hexane at -78C, and the mixture was stirred
at the same temperature for 15 min. Thereto was added
triisopropoxyborane (1.22 mL) at the same temperature,
and theobtained mixture was stirred at 0C for 1 hr.
Methanol (2 mL) was added to the reaction mixture, and
the mixture was concentrated under reduced pressure.
tert-Butyl ({5-bromo-l- [(pyridin-3-yl) sulfonyl]
-lH-pyrrol-3-yl}methyl)methylcarbamate (432 mg) ,
sodium carbonate (1.15 g ), tetrakis
(triphenylphosphine) palladium (174 mg) , 1,2-
dimethoxye thane (20 mL) and water (10 mL) was added
to the residue, and the mixture was stirred under a
nitrogen atmosphere at 105C for 1 hr. The reaction
mixture was allowed to cool to room temperature, water
was added, and the mixture was extracted with ethyl
acetate. The extract was washed with a saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by basic silica gel column
chromatography (eluent: hexane-ethyl acetate=l:l) to
give the title compound as a brown oil (yield 282 mg,
22%) . 1H-NMR (CDCl3)d : 1.47 (9H, s ) , 2.09 (3H, s )
, 2.85 (3H, s ) , 4.27 (2H, brs), 6.14 (IH, brs) ,
7.10-7.14 (IH, m ), 7.26-7.38 (3H, m ), 7.56-7.60 (IH,
m ), 8.54-8.56 (IH, m ), 8.60-8.61 (IH, m ), 8.78-8.80
(IH, m ) . Reference Example 184 6-methylnicotinamide
A mixture of methyl 6-methylnicotinate (13.9 g ) and
28% aqueous ammonia (140 mL) was stirred at room
temperature for 4 hr. The reaction mixture was
concentrated under reduced pressure, and the residue
was recrystallized from ethanol to give the title
compound as a white solid (yield 8.98 g , 72%). 1H-NMR
(CDCl3)d : 2.63 (3H, s ) , 5.60-6.20 (2H, brm) ,
7.25-7.28 (IH, m ), 8.04-8.07 (IH, m ), 8.90 (IH, d ,
J=2 .1 Hz). Reference Example 185 6-methylpyridine-3
-amine Bromine (1.0 mL) was added to a 4 mol/L aqueous
sodium hydroxide solution (60 mL) at 0C, and the
mixture was stirred at the same temperature for 15
min. 6-Methylnicotinamide (2.4g ) was added to the
obtained solution over 10 min, and the mixture was
stirred at room temperature for 30 min and further
stirred at 75C for 4 hr. The reaction mixture was
allowed to cool to room temperature, and extracted
with ethyl acetate :THF=2 :1 . The extract was washed
with a small amount of saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. Recrystallization of the residue
from ethyl acetate-hexane gave the title compound as a
pale-yellow solid (yield 0.93 g , 49%). 1H-NMR
(CDC13)5: 2.43 (3H, s ) , 3.54 (2H, brs) , 6.89-6.95
(2H, m ), 7.99-8.01 (IH, m ) . Reference Example 186
6-methylpyridin-3-ylsulfonyl chloride To a mixture of
6-methylpyridine-3-amine (449 mg) and concentrated
hydrochloric acid (5 mL) was added a solution of
sodium nitrite (857 mg) in water (2 mL) at 0C, and the
mixture was stirred at the same temperature for 10
min. To the mixture was added a solution of
concentrated hydrochloric acid (2.5 mL) , copper
sulfate (69 mg) and sodium hydrogen sulfite (5.08 g )
in water (8 mL) at 0C, and the mixture was stirred at
room temperature for 30 min. The reaction mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=10 :1 )
to give the title compound as a pale-yellow solid
(yield 0.12 g , 15%). 1H-NMR (CDCl3)d : 2.73 (3H, s )
, 7.40-7.43 (IH, m ), 8.16-8.20 (IH, m ), 9.11-9.12
(IH, m ) . Reference Example 187 tert-butyl
({5-bromo-l- [(6-methylpyridin-3-yl) sulfonyl]
-IHpyrrol- 3-yl Jmethyl )methylcarbamate To a solution
of tert-butyl [(5-bromo-lH-pyrrol-3- yl) methyl]
methylcarbamate (207 mg) in tetrahydrofuran (30 mL)
was added sodium hydride (60% in oil, 31 mg) at 0C,
and themixture was stirred at the same temperature for
1 0 min. A solution (3 mL) o f 15-crown-5 (0.16 mL)
and 6-methylpyridin-3- ylsulfonyl chloride (117 itig)
in tetrahydrofuran was added at the same temperature.
After stirring at room temperature for 3 0 min, water
was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
with a saturated aqueous sodium hydrogencarbonate
solution, water and saturated brine, dried over
anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified b y silica
gel column chromatography (eluent: hexane-ethyl
acetate=4:l) to give the title compound as a brown oil
(yield 213 mg, 79%) . 1H-ISIMR (CDCl 3 )d : 1.47 (9H,
s ) , 2.66 (3H, s ) , 2.79 (3H, s ) , 4.17 (2H, brs),
6.26 (IH, brs) , 7.26-7.33 (2H, m ), 8.03-8.07 (IH, m
), 9.01-9.02 (IH, m ) . Reference Example 188
tert-butyl ({5- (2-fluoropyridin-3-yl)-l- [
(6-methylpyridin-3- yl )sulf onyl ]-lH-pyrrol-3-yl
}methyl )methylcarbamate A suspension o f tert-butyl
({5-bromo-l- [ (6-methylpyridin- 3-yl) sulf onyl]
-lH-pyrrol-3-yl}methyl) methylcarbamate (206 mg) ,
(2-fluoropyridin-3-yl)boronic acid (80 mg) , sodium
carbonate (119 mg) and tetrakis (triphenylphosphine)
palladium (80 mg) in 1 , 2-dimethoxye thane (5 mL) and
water (2.5 mL) was stirred under a nitrogen atmosphere
at 105C for 1 hr. The reaction mixture was allowed to
cool to room temperature, water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The extract was washed with a saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was purified b y silica gel column chromatography
(eluent: hexane-ethyl acetate=l:l) to give the title
compound as a pale-yellow oil (yield 87 mg, 



41%).. 1H-NMR (CDCl 3 )O: 1-46 (9H, s ) , 2.62 (3H, m
), 2.82 (3H, s ) , 4.23 (2H, brs), 6.29 (IH, s),
7.18-7.27 (2H, m ), 7.33 (IH, s ) ,7. 54-7 . 57 (IH,
m) , 7. 72-7 . 75 (IH, m) , 8. 26-8 . 27 (IH, m) , 8.
53 (IH, s). Reference Example 189 5- (2-f
luoropyridin-3-yl) -1- (phenylsulfonyl) -lH-pyrrole-3-
carb aldehyde 5-Bromo-l- (phenylsulfonyl)
-lH-pyrrole-3-carbaldehyde (3.15 g ) , (2-f
luoropyridin-3-yl) boronic acid (2.83 g ) , sodium
hydrogencarbonate (2.53 g ) and tetrakis
(triphenylphosphine) palladium (870 mg) were added to
a degassed mixture o f 1 , 2 -dime thoxye thane (80
mL) and water (20 itiL) , and the mixture was stirred
under a nitrogen atmosphere at 80C for 5 hr. The
reaction mixture was allowed to cool, a saturated
aqueous sodium hydrogencarbonate solution was added,
and the mixture was extracted with ethyl acetate . The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified b y silica
gel column chromatography (eluent: hexane-ethyl
acetate=4: 1_ "2: 3 ) to give the title compound a s a
colorless oil (yield 2.25 g , 68%). 1H-NMR (CDCl 3 )d
: 6.71 (IH, d , J=I. 7 Hz), 7.24-7.28 (IH, m ),
7.42-7.48 (4H, m ), 7.62-7.68 (IH, m ), 7.70-7.76 (IH,
m ), 8.14 (IH, d , J=I. 9 Hz), 8.28-8.31 (IH, m ) ,
9.90 (IH, s ) . Reference Example 190 5- (2-f
luoropyridin-3-yl) -lH-pyrrole-3-carbaldehyde 5-
(2-Fluoropyridin-3-yl) -1- (phenylsulfonyl)
-lH-pyrrole-3- carbaldehyde (2.25 g ) was dissolved in
methanol (20 mL) and tetrahydrofuran (20 mL) , a 8
mol/L aqueous sodium hydroxide solution (20 mL) was
added dropwise at room temperature and the mixture was
stirred for 1 hr. The reaction mixture was diluted
with saturated brine, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure.
Ethyl acetate was added to the residue and insoluble
crystals were collected b y filtration to give the
title compound a s pale-brown crystals(yield 1.03 g ,
79%) . 1H-NMR (DMSO-d 6)d : 6.99 (IH, d , J=I. 5 Hz),
7.43-7.48 (IH, m ), 7.88 (IH, s), 8.12-8.15 (IH, m ),
8.27-8.34 (IH, m ), 9.77 (IH, s ) , 12.28 (IH, brs) .
Reference Example 191 4-chloro-5-
(2-fluoropyridin-3-yl) -lH-pyrrole-3-carbaldehyde 5-
(2-Fluoropyridin-3-yl) -lH-pyrrole-3-carbaldehyde (610
mg) was dissolved in N,N-dimethylformamide (20 piL) ,
N - chlorosuccinimide (641 mg) was added and the
mixture was stirred at 80C for 4 0 min. After cooling,
water was added t o the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified b y silica gel
column chromatography (eluent: hexane-ethyl acetate=3
:2->l :1 ) to give the title compound a s a colorless
powder (yield 320 mg, 44%) . 1H-NMR (DMSO-d 6)d :
7.49-7.54 (IH, m ), 7.86 (IH, d , J=2 .3 Hz),
8.12-8.19 (IH, m), 8.30-8.32 (IH, m ), 9.80 (IH, s ) ,
12.48 (IH, brs) . Reference Example 192 4-chloro-5-
(2-fluoropyridin-3-yl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrole- 3-carbaldehyde To a solution (20 itiL) o f
4-chloro-5- (2-f luoropyridin-3- yl)
-lH-pyrrole-3-carbaldehyde (270 mg) in tetrahydrofuran
was added sodium hydride (60% in oil, 100 mg) at room
temperature and the mixture was stirred for 3 0 min.
15-Crown-5 (530 mg) was added dropwise and the mixture
was stirred for 3 0 min. 3- Pyridylsulfonyl chloride
(321 mg) was added, and the mixture was further
stirred for 1 hr. The reaction mixture was diluted
with saturated brine, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=l: 1- "1:
4 ) , and crystallized from diethyl ether to give the
title compoundas colorless crystals (yield 358 mg,
81%) . 1H-NMR (CDCl 3 )d : 7.35-7.39 (IH, m ),
7.42-7.46 (IH, m ) , 7.69- 7.73 (IH, m ), 7.76-7.82
(IH, m ), 8.14 (IH, s ) , 8.39-8.41 (IH, m ) , 8.64
(IH, dd, J=2 .5 Hz, 0.6 Hz), 8.89 (IH, dd, J=4 .8 Hz,
1.6 Hz) , 9.97 (IH, s ) . Reference Example 193
tributyl (2-thienyl) stannane A solution (10 iriL) o f
2-bromothiophene (1.0 g ) in tetrahydrofuran was
cooled to -70C, and a 1.6 naol/L solution (4.2 iriL) o
f n-butyllithium in hexane was added dropwise. After
stirring a t the same temperature for 3 0 min,
tributyltin chloride (2.1 g ) was added dropwise.
After further stirring for 1 hr, water was added to
the reaction mixture, and the mixture was extracted
with ethyl acetate . The extract was washed with
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residual
oil (2.4 g ) containing the title compound was used
for the next step without purification. Reference
Example 194 tert-butyl methyl{ [1-
(pyridin-3-ylsulfonyl) -5- (2-thienyl) -IHpyrrol- 3-yl
]methyl }carbamate To a solution o f crude tributyl
(2-thienyl) stannane (1.1 g ) and tert-butyl {
[5-bromo-l- (pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
methyl }methylcarbamate (430 mg) in toluene was added
tetrakis (triphenylphosphine) palladium (116 mg) , and
the mixture was stirred under a nitrogen atmosphere at
120C for 1 hr. The reaction mixture was allowed to
cool to room temperature and the solvent was
evaporated under reduced pressure. The residue was
purified b y basic silica gel column chromatography
(eluent: hexane-ethyl acetate=4:l) to give the title
compound a s a pale-yellow oil (yield 315 mg, 73%) .
1H-NMR (CDCl 3 )d : 1.47 (9H, s ) , 2.83 (3H, s ) ,
4.22 (2H, brs) , 6.25 (IH, brs), 7.04-7.07 (IH, m ),
7.16-7.17 (IH, m ), 7.27- 7.31 (2H, m ), 7.36-7.37
(IH, m ), 7.62-7.66 (IH, m ), 8.58-8.59 (IH, m ),
8.71-8.73 (IH, m ) .Reference Example 195 ,
3-methyl-2- (tributylstannyl) pyridine A solution (10
iaL ) o f 2-bromo-3-methylpyridine (1.0 g ) in
tetrahydrofuran was cooled to -70C, and a 1.6 mol/L
solution (4.0 itiL) o f n-butyllithium in hexane was
added dropwise. After stirring at the same temperature
for 15 min, tributyltin chloride (2.2 g ) was added
dropwise. After further stirring for 1 hr, water was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified b y silica gel column
chromatography (eluent: hexane-ethyl acetate=19:l) to
give the title compound a s a colorless oil (yield
1.75 g , 79%). 1H-NMR (CDCl 3 )d : 0.85-0.95 (9H, m ),
1.11-1.17 (6H, m ), 1.29- 1.37 (6H, m ) , 1.49-1.57
(6H, m ), 2.36 (3H, s ) , 6.99-7.03 (IH, m ),
7.31-7.34 (IH, m ), 8.52-8.54 (IH, m ) . Reference
Example 196 tert-butyl methyl { [5-
(3-methylpyridin-2-yl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl} carbamate A solution o f
3-methyl -2- (tributylstannyl) pyridine (1.0 g ) ,
tert-butyl { [5-bromo-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3- yl] methyl} m ethylcarbamate (563 mg)
and tetrakis (triphenylphosphine) palladium (454 mg)
in toluene was stirred under a nitrogen atmosphere at
120C for 3 0 hr. The mixture was cooled to room
temperature and the solvent was evaporated under
reduced pressure. The residue was purified b y basic
silica gel column chromatography (eluent: hexane-ethyl
acetate=4:l) to give the title compound a s a
colorless oil (yield 129 mg, 22%) . 1H-NMR (CDCl 3 )d
: 1.45 (9H, s ) , 2.80 (3H, brs) , 4.25 (2H, brs) ,
6.26 (IH, brs), 7.23-7.27 (2H, m ), 7.39-7.44 (IH, m )
, 7.60 (IH, d , J=6.9 Hz), 7.99-8.03 (IH, m ) , 8.36
(IH, d , J=4 .5 Hz), 8.78-8.80 (IH, m ), 8.86-8.87
(IH, m ) . Reference Example 197tert-butyl
{[5-{2-fluoro-3- [(hydroxyimino) methyl] phenyl }-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl] methyl
}methylcarbamate To a solution (3 iaL ) of tert-butyl
{ [5- (2-fluoro-3- formylphenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl] methyl
}methylcarbamate (182 mg) in 2-propanol were added
hydroxyl amine hydrochloride (40 mg) and sodium
acetate (47 mg) . After stirring at room temperature
for 3 hr, saturated aqueous sodium hydrogencarbonate
solution was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl acetate=8:
1_>3: 1 ) to give the title compound as a pale-yellow
oil (yield 150 mg, 80%) . 1 H-NMR (CDCl3 )d 1-46 (9H,
s ) , 2.82 (3H, s ), 4.24 (2H, s ), 6.22 (IH, s),
7.15-7.19 (2H, m ), 7.31-7.35 (2H, m ), 7.67-7.71 (IH,
m ) , 7.76-7.85 (IH, m ), 8.27 (IH, s ) , 8.63 (IH, d
, J=2 .1 Hz), 8.76-8.78 (IH, m ), IH not detected.
Reference Example 198 tert-butyl {[5-
(3-cyano-2-fluorophenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methyl carbamate To a
solution (5 mL) of tert-butyl { [5-{2-fluoro-3-
[(hydroxyimino) methyl] phenyl }-l-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl] methyl
}methylcarbamate (150 mg) in tetrahydrofuran were
added triethylamine (93 mg) and methanesulfonyl
chloride (84 mg) at room temperature. The reaction
mixture was stirred at 70C for 8 hr, and cooled to
room temperature. Water was added and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (eluent: hexane-ethyl acetate=8: l->3:
1 ) to give the title compound as a pale-yellow oil
(yield 106 mg, 73%) . 1 H-NMR (CDCl3 )d . 1-46 (9H, s
) , 2.82 (3H, s ) , 4.24 (2H, s ) , 6.28 (IH, brs),
7.25-7.40 (3H, m ), 7.48-7.53 (IH, m ), 7.66-7.70(2H,
m ), 8.62 (IH d , J=2 .7 Hz), 8.80-8.82 (IH, m ) .
Reference Example 199 tert-butyl {[5-
(4-bromo-3-thienyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl ]methyl }methylcarbamate By a similar
operation as in Reference Example 79 and using
tert-butyl {[5-bromo-l- (pyridin-3-ylsulfonyl)
-IH-pyrrol- 3-yl] methyl }methylcarbamate (430 mg) ,
(4-bromo-3- thienyl)boronic acid (248 mg) , sodium
carbonate (254 mg) and tetrakis (triphenylphosphine)
palladium (116 mg) , the title compound was obtained
as a pale-yellow oil (yield 470 mg, 92%) . 1 H-NMR
(CDCl3 )d : 1.47 (9H, s ), 2.84 (3H, brs) , 4.26 (2H,
brs) , 6.21-6.22 (IH, m ), 7.18-7.19 (IH, m ),
7.30-7.39 (3H, m ), 7.63- 7.67 (IH, m ), 8.57-8.58
(IH, m ), 8.74-8.76 (IH, m ) . Reference Example 200
tert-butyl {[5- (4-cyano-3-thienyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methyl
}methylcarbamate To a solution (5 mL) of tert-butyl {
[5- (4-bromo-3- thienyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3- yl] methyl} methyl carbamate (470 mg) in
N ,N-dimethylformamide were added zinc cyanide (215
mg) and tetrakis (triphenylphosphine) palladium (212
mg) and the mixture was sufficiently degassed. The
mixture was stirred with heating at 120C for 18 hr and
cooled to room temperature. Water and ethyl acetate
were added and the mixture was filtered through
celite. The filtrate was concentrated under reduced
pressure and the residue was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=4: 1 -"2: 1 ) to give the title compound as a
pale-yellow oil (yield 297 mg, 71%) . 1 H-NMR (CDCl3
)d : 1.47 (9H, s ) , 2.83 (3H, brs), 4.25 (2H, brs),
6.34-6.35 (IH, m ), 7.35-7.39 (2H, m ), 7.48 (IH, br)
, 7.65-7.68 (IH, m ), 7.87 (IH, d , J=3.0 Hz),
8.53-8.54 (IH, m ), 8.78-8.79(IH, m) . Example 1
N-methyl-1- [5-pheng l-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3- yl]methanamine dihydrochloride
5-Phenyl-l- (pyridin-3-ylsulfonyl) -lH-pyrrole-3-
carbaldehyde (230 mg) was dissolved in absolute
tetrahydrofuran (10 mL) , a 2 mol/L solution (1 mL) of
methylamine in tetrahydrofuran was added, and the
mixture was stirred at room temperature for 2 hr. The
reaction mixture was added to a solution of sodium
borohydride (7 6 mg) in methanol (5 mL) , and the
mixture was stirred at the same temperature for 20
min. The reaction mixture was diluted with ethyl
acetate, washed successively with a saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine, and dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure and the
residue was purified by silica gel column
chromatography (eluent: ethyl acetatemethanol= l:0
l:l) and further by HPLC (ODS, 0.1% trifluoroacetic
acid-containing water-0.1% trifluoroacetic acid-
containing acetonitrile=97: 3->0.1% trifluoroacetic
acidcontaining acetonitrile) to give trifluoroacetate
of the title compound. The obtained trifluoroacetate
was neutralized with a saturated aqueous sodium
hydrogencarbonate solution, extracted with ethyl
acetate, washed successively with a saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine, and dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure. The
residue was dissolved in ethyl acetate (5 mL) , a 4
mol/L hydrogen chloride-ethyl acetate solution (1 mL)
and ethanol (5 mL) were added, and the mixture was
concentrated under reduced pressure and crystallized
from ethyl acetate-ethanol to give the title compound
(yield 85 mg, 29%) . 1H-NMR (DMSCHd6)d ' 2.50 (3H, s )
, 3.97-4.00 (2H, s ) , 6.50 (IH, s), 7.14-7.16 (2H, m
), 7.35-7.45 (3H, m ), 7.62-7.70 (IH, m ), 7.78-7.83
(2H, m ), 8.47-8.48 (IH, m ) , 8.84-8.86 (IH, m ),
9.08(2H, br) , IH not detected. Example 2 l-{l-[
(6-methoxypyridin-3-yl)
sulfonyl]-5-phenyl-lH-pyrrol-3- y l
}-N-methylmethanamine hydrochloride 1- [
(6-Methoxypyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrole- 3-carbaldehyde (59 mg) was
dissolved in absolute tetrahydrofuran (5 mL) , a 2
mol/L solution (0.25 iriL) o f methylamine in
tetrahydrofuran was added, and the mixture was stirred
a t room temperature for 3 hr. The reaction mixture
was added to a solution o f sodium borohydride (19 mg)
in methanol (2 mL) , and the mixture was stirred at
the same temperature for 2 0 min. The reaction mixture
was diluted with ethyl acetate, washed successively
with water and saturated brine, and dried over
anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure and the residue was
purified b y silica gel column chromatography (eluent:
ethyl acetatemethanol= l:0-"l:l) to give a free salt
(48 mg) o f the title compound. The obtained free salt
was dissolved in ethyl acetate (2 mL) , a 4 mol/L
hydrogen chloride-ethyl acetate solution (3 mL) was
added, and the mixture was left standing at room
temperature for 3 0 min. The precipitated crystals
were collected b y filtration, washed with ethyl
acetate to give the title compound (yield 3 9 mg, 58%)
. 1H-NMR (DMSO-d 6 )d : 2.50 (3H, s ) , 3.90 (3H, s )
, 3.98 (2H, s ) , 6.45 (IH, s ) r 6.91-6.94 (IH, m ),
7.16-7.18 (2H, m ), 7.36-7.45 (3H, m), 7.59-7.63 (IH,
m ), 7.72 (IH, s ) , 8.09-8.10 (IH, m ), 8.91 (2H, br)
. Example 3 N-methyl-l-{l- [6-
(methylamino)pyridin-3-ylsulfonyl]-5-phenyllH-
pyrrol-3-yl}methanamine dihydrochloride B y a similar
reaction a s in Example 2 and using l-(6-
chloro-3-pyridinesulfonyl)
-5-phenyl-lH-pyrrole-3-carbaldehyde (100 mg) , the
title compound was obtained (yield 5 8 mg, 47%) .
1H-NMR (DMSO-de) d : 2.50 (3H, s ) , 2.78 (3H, s ) ,
3.95-3.99 (2H, m ), 6.39-6.42 (2H, m ), 7.20-7.23 (3H,
m ), 7.35-7.43 (3H, m ),7. 63 (IH, s ) 7. 82-7 . 85
(2H, m) , 9. 00 (2H, br) , IH not detected. Example 4
N-methyl-l-{l- [2- (methylamino)pyridin-3-ylsulfonyl]
-5-phenyllH- pyrrol-3-yl}methanamine dihydrochloride 



1- (2-Chloropyridin-3-ylsulfonyl)
-5-phenyl-lH-pyrrole-3- carbaldehyde (173 mg) was
dissolved in tetrahydrofuran (10 mL ) , a 2 mol/L
solution (1.25 mL) of methylamine in tetrahydrofuran
was added, and the mixture was stirred at room
temperature for 12 hr. The reaction mixture was added
to a solution (2 mL) of sodium borohydride (76 mg) in
methanol, and the mixture was stirred at room
temperature for 20 min. A saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate . The extract was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: ethyl acetate->ethyl
acetate-methanol=l: 4 ) to give a free salt of the
title compound. To a solution (3 mL) of the obtained
free salt in ethanol was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (1 mL) . The solvent
was evaporated under reduced pressure, and the residue
was recrystallized from ethanol to give the title
compound (yield 126 mg, 59%) . 1H-NMR (DMSO-de) d 2.50
(3H, s ), 2.77 (3H, d , J=4 .5 Hz), 3.95- 3.99 (2H,
m), 4.80 (IH, br) , 6.28-6.30 (IH, m ), 6.41-6.47 (2H,
m ) , 7.10-7.19 (3H, m ), 7.32-7.44 (3H, m ) , 7.88
(IH, s ) , 8.25- 8.27 (IH, m), 9.19 (2H, br) . Example
5 N-methyl-l-{l- [2- (methylamino)
pyrimidin-3-ylsulfonyl] -5- phenyl-lH-pyrrol-3-yl
}methanamine hydrochloride By a similar reaction as in
Example 2 and using l-(2-
chloropyrimidin-5-ylsulfonyl) -5-phenyl-lH-pyrrole-3-
carbaldehyde (100 mg) , the title compound was
obtained (yield 64 mg, 57%) .1H-NMR (DMSCHd 6)d : 2.50
(3H, s ) , 2.80-2.82 (3H, s ) , 3.98 (2H, s ) 6.47
(IH, s), 7.23-7.26 (2H, m ) , 7.39-7.43 (3H, m ) ,
7.66- 7.67 (IH, m), 7.96-7.97 (IH, m ), 8.11-8.12 (IH,
m ), 8.48-8.52 (IH, m), 8.97 (2H, br) . Example 6
N-methyl-1- [2-methyl - 5 -phenyl- 1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]methanamine
dihydrochloride B y a similar reaction as in Example 2
and using 2-me thy 1- 5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3-carbaldehyde (235
mg) , an ethanol (1 equivalent) adduct o f the title
compound was obtained a s a solid (yield 110 mg, 39%)
. 1H-NMR (DMSO-de) d : 1-06 (3H, t , J=7.2 Hz),
2.43-2.50 (6H, m ), 3.44 (2H, dd, J=14.1, 7.2 Hz),
3.91-3.94 (2H, m ), 6.47 (IH, s), 7.21-7.43 (2H, m ),
7.36-7.41 (3H, m ), 7.56-7.63 (IH, m ), 7.82-7.88 (IH,
m ), 8.53 (IH, s), 8.87-8.93 (3H, m ), 2H not
detected. Example 7 N-methyl-1- [1-
(2-methylpyrimidin-5-ylsulfonyl) -5-phenyl-lHpyrrol-
3-yl] -methanamine dihydrochloride 1-
[(2-Methyl-5-pyrimidine) sulf onyl]
-5-phenyl-lH-pyrrole- 3-carbaldehyde (148 mg) was
dissolved in absolute tetrahydrofuran (10 raL ) , a 2
mol/L solution (1.25 itiL) o f methylamine in
tetrahydrofuran was added, and the mixture was stirred
overnight at room temperature. The reaction mixture
was added t o a solution o f sodium borohydride (95
mg) in methanol (3.0 mL) , and the mixture was stirred
at the same temperature for 2 0 min. The reaction
mixture was diluted with ethyl acetate, washed with
saturated brine, dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was dissolved in tetrahydrofuran
(20 mL) , di-tert-butyl bicarbonate (0.55 g ) , sodium
hydrogencarbonate (0.25 g ) and water (10 mL) were
added, and the mixture was stirred a t room
temperature for 3 0 min. The reaction mixture was
diluted with ethyl acetate, washed successively with a
saturated aqueous sodiumhydrogencarbonate solution and
saturated brine, dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was dissolved in tetrahydrofuran
(20 mL) , manganese dioxide (75% chemically treated
product, 1.5 g ) was added, and the mixture was
stirred at room temperature for 1 hr. The reaction
mixture was filtered through celite, and celite was
washed with ethyl acetate. The filtrate was
concentrated under reduced pressure, and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19: 1-"1 :1) to give an
oil. The obtained oil was dissolved in ethanol (1 mL)
, a 4 mol/L hydrogen chloride-ethyl acetate solution
(1 mL) was added and the mixture was stirred at room
temperature for 3 hr. The solvent was evaporated under
reduced pressure to give a solid (67 mg) .
Recrystallization from ethanol gave the title compound
as a colorless solid (yield 34 mg, 18%) . 1H-NMR
(DMSO-db)d : 2.53 (3H, s ) , 2.70 (3H, s ) , 3.98 (2H,
s ) , 6.50 (IH, s), 7.18-7.20 (2H, m ), 7.38-7.47 (3H,
m ), 7.76-7.77 (IH, m ), 8.59 (2H, s ) , 8.88 (2H, br)
, IH not detected. Example 8 1- [5- (2- fluorophenyl)
-1- (pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl]
-N-methylmethanamine fumarate 5- (2-Fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carbaldehyde
(1.52 g ) was dissolved in methanol (30 mL) , a 40%
methylamine methanol solution (3.57 g ) was added at
room temperature and the mixture was stirred for 30
min. Sodium borohydride (523 mg) was added at room
temperature and the mixture was stirred for 10 min. 1
mol/L Hydrochloric acid (50 mL) was added and the
mixture was stirred for 5 min. The reaction mixture
was basified with a saturated aqueous sodium
hydrogencarbonate solution, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by basic silica gel column
chromatography (eluent: ethyl acetate-methanol=l :0_ 7
:3)to give a free salt o f the title compound as a
pale-yellow oil (yield 1.30 g ) . The obtained free
salt (750 ing) was dissolved in ethyl acetate (30 mL)
, a solution o f fumaric acid (27 8 mg) in methanol (3
mL) was added dropwise at room temperature. After
stirring for 30 min, the obtained crystals were
collected b y filtration, and washed with ethyl
acetate to give the title compound as colorless
crystals (yield 912 mg, 74%) . 1H-NMR (DMSO-d 6)d :
2.43 (3H, s ) , 3.87 (2H, s ) , 6.47 (2H, s ) , 6.49
(IH, d , J=I. 8 Hz), 7.07-7.13 (IH, m ), 7.19-7.26
(2H, m ), 7.49-7.56 (IH, m ), 7.59-7.64 (IH, m ), 7.74
(IH, d , J=I .8 Hz), 7.86-7.90 (IH, m ), 8.56-8.57
(IH, m ), 8.87-8.89 (IH, m ), 3H not detected, melting
point 201-203C Example 9 N-methyl-l-{l-
(pyridin-3-ylsulfonyl) -5- [2- (trifluoromethyl)
phenyl] -lH-pyrrol-3-yl}methanamine dihydrochloride 1-
(Pyridin-3-ylsulfonyl) -5- [2- (trif luoromethyl)
phenyl] - lH-pyrrole-3-carbaldehyde (340 mg) was
dissolved in ethanol (34 mL) , a 40% methylamine
methanol solution (695 mg) was added at room
temperature and the mixture was stirred for 30 min.
Sodium borohydride (102 mg) was added at room
temperature and the mixture was stirred for 10 min. 1
mol/L Hydrochloric acid (10 mL) was added and the
mixture was stirred for 5 min. The reaction mixture
was basified with a saturated aqueous sodium
hydrogencarbonate solution, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified b y basic silica gel column
chromatography (eluent: ethyl
acetate-methanol=l:0_>7:3) and dissolved in ethyl
acetate (5 mL) . A 4 mol/L hydrogen chloride-ethyl
acetate solution (1 mL) was added and the mixture was
concentrated under reduced pressure. The residue was
crystallized from ethyl acetate to give the title
compound as pale-red crystals (yield 288 mg,69%) .
1H-NMR (DMSO-d6)d : 2.47 (3H, t , J=5.5 Hz), 4.00 (2H,
t , J=5.5 Hz), 6.60 (IH, d , J=I. 8 Hz), 7.18-7.21
(IH, m ), 7.63-7.81 (4H, m ), 7.91-8.00 (2H, m ), 8.58
(IH, d , J=I .8 Hz), 8.90-8.92 (IH, m ), 9.48-9.57
(2H, m ), IH not detected. Example 10 N-methyl-1-
[4-methyl-5-phenyl-l- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl]methanamine dihydrochloride By a
similar reaction as in Example 2 and using 4-methyl-
5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3-carbaldehyde (171 mg) , the title
compound was obtained (yield 110 mg, 50%) . 1H-NMR
(DMSO-d6)d : 1.79 (3H, s ), 2.57 (3H, s ) , 3.96-4.00
(2H, m ), 6.98-7.01 (2H, m ), 7.36-7.43 (3H, m ),
7.55-7.60 (IH, m ), 7.79-7.82 (2H, m ), 8.43-8.44 (IH,
m ), 8.84-8.86 (IH, m ), 9.13 (2H, br) , IH not
detected. Example 11 N-methyl-1- [4-methyl-5-phenyl-l-
(pyridin-2-ylsulfonyl) -IHpyrrol- 3-yl ]methanamine
hydrochloride 4-Methyl-5-phenyl-l-
(pyridin-2-ylsulfonyl) -lH-pyrrole-3- carbaldehyde (2
62 mg) was dissolved in tetrahydrofuran (10 mL) , a 2
mol/L solution (1.0 mL) of methylamine in
tetrahydrofuran was added, and the mixture was stirred
at room temperature for 4 hr. The reaction mixture was
added to a solution (5 mL) of sodium borohydride (7 6
mg) in methanol, and the mixture was stirred at room
temperature for 20 min. Water was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: ethyl
acetate-methanol=l: 0_>l :1 ) and further by HPLC
(ODS, 0.1% trifluoroacetic acid-containing water- 0.1%
trifluoroacetic acid-containing acetonitrile=9:
l->0.1% trifluoroacetic acid-containing acetonitrile)
to give trifluoroacetate of the title compound. The
obtained trifluoroacetate was neutralized with a
saturatedaqueous sodium hydrogencarbonate solution,
extracted with ethyl acetate, washed successively with
a saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, and dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure. The residue was dissolved in ethyl
acetate (3 mL) , a 4 mol/L solution (2 mL) of hydrogen
chloride in ethyl acetate was added. After allowing to
stand at room temperature for 30 min, the precipitate
was collected by filtration and washed with ethyl
acetate to give the title compound (yield 141 mg, 47%)
. 1H-NMR (DMSOd 6)d : 1-79 (3H, s ) , 2.59 (3H, s ) ,
4.01 (2H, s ) , 6.88-6.90 (2H, m ), 7.27-7.45 (4H, m
), 7.71-7.74 (2H, m ), 7.95- 7.99 (IH, m ), 8.68-8.70
(IH, m ), 8.88 (2H, br) . Example 12 !-{!-[
(l,2-dimethyl-lH-imidazol-4-yl) sulfonyl]-4-methyl-5-
phenyl-lH-pyrrol-3-yl }-N-methylmethanamine
dihydrochloride 1- [(1, 2-Dimethyl-lH-imidazol-4-yl)
sulfonyl] -4-methyl -5-
phenyl-lH-pyrrole-3-carbaldehyde (294 mg) was
dissolved in tetrahydrofuran (5 mL) , a 2 mol/L
solution (1.0 mL) of methylamine in tetrahydrofuran
was added, and the mixture was stirred at room
temperature for 1 hr. The mixture was heated to 40C,
and the mixture was further stirred for 4 hr. The
reaction mixture was added to a solution (5 mL) of
sodium borohydride (7 6 mg) in methanol, and the
mixture was stirred at room temperature for 1 hr.
Water was added, and the mixture was extracted with
ethyl acetate. The extract was washed with water and
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by basic silica gel column
chromatography (eluent: hexane-ethyl acetate=9: 1-"0:
1 ) to give a free salt of the title compound. To a
solution (3 mL) of the obtained free salt in ethyl
acetate was added a 4 mol/L hydrogen chlorideethyl
acetate solution (1 mL) . After allowing to stand at
room temperature for 30 min, the precipitate was
collected by filtration, and washed with ethyl acetate
to give the titlecompound (yield 196 mg, 53%) . 1H-NMR
(DMSOd5) : 1 . 79 (3H, s ) , 2 . 25 (3H, s ) , 2 . 60
(3H, m) , 3 . 45 (3H, s ) , 3 . 95-3 . 99 (2H, m) , 4
. 86 (IH, br) , 6 . 99-7 . 01 (2H, in) 7 . 13 (IH, s )
, 7 . 32-7 . 39 (3H, m) , 7 . 59 (IH, s ) , 8 . 96
(2H, br) . Example 13 l - {l- [ (5-chloro-l,
3-dimethyl-lH-pyrazol-4-yl) sulfonyl] -4-
methyl-5-phenyl-lH-pyrrol-3-yl }-N-methy linethanamine
hydrochloride B y a similar reaction a s in Example 12
and using l-[(5- chloro-1, 3-dimethyl-lH-pyrazol-4-yl)
sulfonyl] -4-methyl-5-
phenyl-lH-pyrrole-3-carbaldehyde (378 mg) the title
compound was obtained a s a solid (yield 238 mg, 55%)
. IH-NMR (DMSOd 6)d : 1-67 (3H, s ) , 1.79 (3H, s ) ,
2.58 (3H, s ) , 3.67 (3H, s), 3.99 (2H, s ) ,
6.97-6.99 (2H, m ) , 7.33-7.41 (3H, m ) , 7.73 (IH, s
) , 8.90 (2H, br) . Example 14 l-{l-[
(l,3-dimethyl-lH-pyrazol-4-yl) sulfonyl] -4-methyl-5-
phenyl-lH-pyrrol-3-yl }-N-methylmethanamine
hydrochloride Using 1- [ (5-chloro-l,
3-dimethyl-lH-pyrazol-4~ yl) sulfonyl]
-4-methyl-5-phenyl-lH-pyrrole-3-carbaldehyde (295 mg)
, a free salt (297 mg) o f the compound o f Example 13
was obtained a s an oil. The obtained oil was
dissolved in toluene (10 mL) and methanol (10 itiL) ,
10% palladium carbon (50% containing water, 3 0 mg)
and 20% sodium ethoxide-ethanol solution (309 mg) were
added, and the mixture was stirred at under a hydrogen
atmosphere at room temperature for 2 4 hr. The
reaction mixture was filtered, and the filtrate was
concentrated under reduced pressure. The residue was
dissolved in ethyl acetate solution (5 mL) and a 4
itiol/L hydrogen chloride-ethyl acetate solution (1
mL) was added. After allowing t o stand a t room
temperature for 3 0 min, the precipitate was collected
b y filtration, and washed with ethyl acetate to give
the title compound (yield 221 mg, 72%) . 1H-NMR
(DMSO-d 6)d : 1-80 (3H, s ) , 1.90 (3H, s ) , 2.59
(3H, m ) ,3. 63 (3H, s ) , 3. 99 (2H, s ) , 6. 99-7 .
02 (2H, m) , 7. 35-7 . 40 (3H, m) , 7. 51 (IH, s ) ,
7. 66 (IH, s ) , 8. 87 (2H, br) . Example 15 1- {1-
[(2, 4-dimethyl-l, 3-thiazol-5-yl) sulfonyl]
-4-methyl- 5-
phenyl-lH-pyrrol-3-yl}-N-methylmethanamine
trifluoroacetate To a solution (1 mL) of 1- [(2,
4-dimethyl-l, 3-thiazol-5- yl) sulfonyl]
-4-methyl-5-phenyl-lH-pyrrole-3-carbaldehyde (27 .7
mg) in tetrahydrofuran was added a 2 mol/L solution
(0.1 mL) of methylamine in tetrahydrofuran, and the
mixture was stirred at room temperature for 2 hr. The
reaction mixture was added to a solution (1 mL) of
sodium borohydride (7.6 mg) in methanol, and the
mixture was stirred at room temperature for 20 min.
Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate . The extract
was washed with a saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by HPLC (ODS, 0.1% trifluoroacetic
acid-containing water-0.1% trifluoroacetic
acid-containing acetonitrile (97:3)-"0.1%
trifluoroacetic acid-containing acetonitrile alone),
and triturated with diisopropyl ether to give the
title compound as a solid (yield 12.1 mg, 33%). 1H-NMR
(DMSOd 6)d : 1.80 (3H, s ) , 2.06 (3H, s ) , 2.58 (3H,
s ) , 2.62 (3H, s), 4.03 (2H, s ) , 7.05-7.07 (2H, m
), 7.37-7.44 (3H, m ), 7.67 (IH, s ) , 8.62 (2H, br) .
Example 16 [5- (2-fluorophenyl) -4-methyl-l-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine hydrochloride To a solution of 5-
(2-fluorophenyl) -4-methyl-l- (pyridin- 3-ylsulfonyl)
-lH-pyrrole-3-carbaldehyde (382 mg) in methanol (5 mL)
and tetrahydrofuran (2 mL) was added a 40% methylamine
methanol solution (1.1 mL) , and the mixture was
stirred at room temperature for 4 hr. Sodium
borohydride (51 mg) was added to the reaction mixture,
and the mixture was further stirred for 15 min. The
reaction mixture was concentratedunder reduced
pressure. A saturated aqueous sodium hydrogencarbonate
solution (50 mL) was added to the residue, and the
mixture was extracted with ethyl acetate. The extract
was washed with a saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and the solvent
was evaporated under reduced pressure. The residue was
purified b y basic silica gel column chromatography
(eluent: ethyl acetate) to give a free salt of the
title compound (yield 342 mg) . To a solution of the
obtained free salt (336 mg) in ethanol (5 mL) was
added a 4 iriol/L hydrogen chloride-ethyl acetate
solution (5.0 mL) , and the mixture was stirred at
room temperature for 30 min. The 



reaction mixture was concentrated under reduced
pressure, and the residue was recrystallized from
ethanol to give the title compound as white crystals
(yield 197 mg, 46%) . 1H-NMR (DMSO-de) d : 1-76 (3H, s
) , 2.59 (3H, t , J=5 .4 Hz), 4.01 (2H, t , J=5.4 Hz),
7.03-7.08 (IH, m ) , 7.21-7.28 (2H, m ), 7.51- 7.64
(2H, m ), 7.82-7.86 (2H, m ), 8.53 (IH, d , J=2 .4
Hz), 8.80- 8.89 (3H, m ) . Example 17 1- [1-
(2-chloropyridin-3-ylsulfonyl)
-5-phenyl-lH-pyrrol-3-yl] - N-methylmethanamine
hydrochloride To a solution (3 mL) o f tert-butyl {
[1- (2-chloro-3- pyridinesulfonyl)
-5-phenyl-lH-pyrrol-3- yl] methyl }methy lcarbamate
(70 mg) in ethyl acetate was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (1 mL) , and the
mixture was stirred at room temperature for 3 hr. The
solvent was evaporated under reduced pressure, and the
residue was crystallized from ethanol-ethyl acetate to
give the title compound (yield 29 mg, 49%) . 1H-NMR
(DMSO-d 6)d : 2.56 (3H, s ) , 4.04 (2H, s ) , 6.48
(IH, s ) , 6.99-7.02 (2H, m ), 7.25-7.36 (4H, m ) ,
7.66-7.69 (IH, m ), 7.83 (IH, s), 8.60-8.62 (IH, m ),
8.79 (2H, br) . Example 18 5- ({4- [(methylamino)
methyl] -2-phenyl-lH-pyrrol-ly l }sul fonyl
)pyrimidine-2-amine T o a solution (4 iriL) o f 1-
(2-chloropyrimidin-5- ylsulfonyl) -
-phenyl-lH-pyrrole-S-carbaldehyde (139 mg) in
tetrahydrofuran was added a 0.5 mol/L ammonia-dioxane
solution (4 mL) . After stirring at room temperature
for 1 hr, a saturated aqueous sodium hydrogencarbonate
solution was added, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
dissolved in a tetrahydrofuran (5 mL) , a 2 mol/L
solution (0.75 mL) o f methylamine in tetrahydrofuran
was added, and the mixture was stirred overnight at
room temperature. The reaction mixture was added to a
solution (2 mL) o f sodium borohydride (38 mg) in
methanol, and the mixture was stirred at room
temperature for 5 min. A saturated aqueous sodium
hydrogencarbonate solution was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified b y HPLC (ODS, 0.1% trifluoroacetic
acid-containing water-0.1% trifluoroacetic
acid-containing acetonitrile=9 :1- 0 .1%
trifluoroacetic acid-containing acetonitrile) to give
trifluoroacetate o f the title compound. The obtained
trifluoroacetate was neutralized with a saturated
aqueous sodium hydrogencarbonate solution, extracted
with ethyl acetate, washed successively with a
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, and dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure and crystallized crystals were washed
with diisopropyl ether to give the title compound a s
a colorless solid (yield 2 3 mg, 17%) . 1H-NMR (DMSO-d
6)d '- 2.27 (3H, s ) , 3.52 (2H, s ) , 6.31 (IH, s ) ,
7.26-7.40 (6H, m ), 7.94 (2H, br) , 8.00 (2H, s ) , IH
not detected. Example 191- [(imidazo [1,
2-a]pyrimidin-6-ylsulfonyl) -5-phenyl-lH-pyrrol- 3-yl]
-N-methylmethanamine dihydrochloride Under a nitrogen
atmosphere, a solution of ethyl 1-
(imidazo[l,2-a]pyrimidin-6-ylsulfonyl)
-5-phenyl-lH-pyrrole-3- carboxylate (242 mg) in
tetrahydrofuran (10 mL) was cooled to -78C, a 1.5
mol/L solution (2.0 iaL ) of diisobutylaluminum
hydride in toluene was added with stirring. After
stirring at the same temperature for 1 hr, the mixture
was warmed to -20C over 1 hr. Water (30 mL) was added
and, after stirring at the same temperature for 5 min,
the mixture was allowed to warm to 0C over 10 min.
Ethyl acetate (20 mL) was added and, after stirring at
the same temperature for 15 min, the mixture was
stirred at room temperature for 20 min. The reaction
mixture in a gel state was filtered through celite,
and celite was washed with ethyl acetate. The organic
layer was separated from the filtrate, washed with
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in tetrahydrofuran (50 mL) ,
manganese dioxide (75% chemically treated product, 2.0
g ) was added, and the mixture was stirred at room
temperature for 2 hr. The reaction mixture was
filtered through celite, and celite was washed with
ethyl acetate. The filtrate was concentrated under
reduced pressure, the residue was dissolved in
absolute tetrahydrofuran (5 mL) , a 2 mol/L solution
(0.6 mL) of methyl amine in tetrahydrofuran was added,
and the mixture was stirred at room temperature for 2
hr. The reaction mixture was added to a solution of
sodium borohydride (45 mg) in methanol (2 mL) , and
the mixture was stirred at the same temperature for 20
min. The reaction mixture was diluted with ethyl
acetate, washed with saturated brine, dried over
anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure. The residue was
dissolved in tetrahydrofuran (10 mL) , di-tert-butyl
bicarbonate (0.22 g ) , sodium hydrogencarbonate (84
mg) and water (5 mL) were added, and the mixture was
stirred at room temperature for 30 min.The reaction
mixture was diluted with ethyl acetate, washed with
saturated brine, dried over anhydrous magnesium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was dissolved in tetrahydrofuran
(20 mL) , manganese dioxide (75% chemically treated
product, 1.0 g ) was added, and the mixture was
stirred at room temperature for 2 days. The reaction
mixture was filtered through celite, and celite was
washed with ethyl acetate. The filtrate was
concentrated under reduced pressure, and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19: 1->0: 1 ) to give an
oil. The obtained oil was dissolved in ethanol (1 mL)
, and a 4 mol/L hydrogen chloride-ethyl acetate
solution (1 mL) was added. After stirring at room
temperature for 2 hr, the solvent was evaporated under
reduced pressure, and the residue was triturated with
ethyl acetate-ethanol to give the title compound as a
brown solid (yield 8.5 mg, 3%). 1H-NMR (DMSO-dd)d :
2.50 (3H, s ) , 4.02-4.05 (2H, m ), 6.49 (IH, s),
7.16-7.19 (2H, m ), 7.32-7.44 (3H, m ), 7.79 (IH, s )
, 7.92- 7.99 (2H, m ), 8.29-8.30 (IH, m ), 8.97 (2H,
br) , 9.23-9.24 (IH, m ), IH not detected. Example 20
N-methyl-1- [5-phenyl-l- (pyridazin-3-ylsulfonyl)
-lH-pyrrol-3- yl]methanamine fumarate Under a nitrogen
atmosphere, a solution of ethyl 5- phenyl- 1-
(pyridazin-3-ylsulfonyl) -lH-pyrrole-3-carboxylate
(567 mg) in tetrahydrofuran (16 mL) was cooled to
-78C, a 1.5 mol/L solution (6.4 mL) of
diisobutylaluminum hydride in toluene was added with
stirring. The reaction mixture warmed to -20C over 1
hr. Water (75 mL) was added, and after stirring at the
same temperature for 5 min, the mixture was allowed to
warm to 0C over 10 min. Ethyl acetate (75 mL) was
added, and after stirring at the same temperature for
15 min, the. mixture was stirred at room temperature
for 20 min. The reaction mixture was filtered through
celite, and celite was washed with ethyl acetate. The
organic layer was separatedfrom the filtrate, washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in tetrahydrofuran (30 ITiL),
manganese dioxide (75% chemically treated product, 5.0
g ) was added, and the mixture was stirred at room
temperature for 1 hr. The reaction mixture was
filtered through celite, and celite was washed with
ethyl acetate. The filtrate was concentrated under
reduced pressure and the residue was dissolved in
absolute tetrahydrofuran (15 mL) . A 2 mol/L solution
(1.5 mL) o f methylamine in tetrahydrofuran was added,
and the mixture was stirred overnight at room
temperature. The reaction mixture was added to a
solution o f sodium borohydride (66 mg) in methanol (5
mL) , and the mixture was stirred at the same
temperature for 2 0 min. A saturated aqueous sodium
hydrogencarbonate solution was added to the reaction
mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and the
solvent was evaporated under reduced pressure. The
residue was purified b y HPLC (ODS, 0.1%
trifluoroacetic acid-containing water-0.1%
trifluoroacetic acid-containing acetonitrile=9:
1->0.1% trifluoroacetic acidcontaining acetonitrile)
to give trifluoroacetate o f the title compound. The
obtained trifluoroacetate was neutralized with a
saturated aqueous sodium hydrogencarbonate solution,
extracted with ethyl acetate, washed successively with
a saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, and dried over anhydrous
magnesium sulfate. The solvent was evaporated under
reduced pressure to give a free salt (59 mg) o f the
title compound. The obtained free salt (59 mg) was
dissolved in methanol (2 mL) and ethyl acetate (2 mL)
, and fumaric acid (21 mg) was added. The solvent was
evaporated under reduced pressure, and
recrystallization from ethyl acetate-methanol gave the
title compound as a pale-yellow solid (yield 4 1 mg,
6%) . 1H-NMR (DMSOd 6)d : 2.42 (3H, s ) , 3.82 (2H, s
) , 6.41 (IH, s ) ,6.47 (2H, s), 7.09-7.12 (2H, m ),
7.29-7.38 (3H, m ), 7.63 (IH, s), 7.80-7.83 (IH, m ),
7.91-7.96 (IH, m ), 9.48-9.50 (IH, ia), 3H not
detected. Example 21 N-m.ethyl-1- [1-
(5-methyl-3-pyridinesulfonyl) -5-phenyl-lHpyrrol-
3-yl]methanamine fumarate To a solution (5 mL) of
tert-butyl {[1- (6-chloro-5-
methyl-3-pyridinesulfonyl) -5-phenyl-lH-pyrrol-3- yl]
methyl Jmethylcarbamate (237 mg) in tetrahydrofuran
was added hydrazine (160 mg) at room temperature with
stirring. After stirring at the same temperature for 3
hr, a saturated aqueous sodium hydrogencarbonate
solution was added, and the mixture was extracted with
ethyl acetate. The extract was washed with water and
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in tetrahydrofuran (30 mL) ,
manganese dioxide (75% chemically treated product, 1.0
g ) was added, and the mixture was stirred at room
temperature for 10 min. The reaction mixture was
filtered through celite, and celite was washed with
ethyl acetate. The filtrate was concentrated under
reduced pressure, and the residue was purified by
silica gel column chromatography (eluent: hexaneethyl
acetate=19:l-"l:l) to give an oil. The obtained oil
was dissolved in ethanol (2 mL) , and a 4 mol/L
hydrogen chlorideethyl acetate solution (1 mL) was
added. After stirring at room temperature for 2 hr,
the solvent was evaporated under reduced pressure, a
saturated aqueous sodium hydrogencarbonate solution
was added, and the mixture was extracted with ethyl
acetate. The extract was washed with water and
saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue (93 mg) was dissolved in ethanol (3 mL) , and
fumaric acid (29 mg) was added. After allowing to
stand at room temperature for 30 min, the precipitated
crystals were collected by filtration and washed with
methanol to give the title compound as a
colorlesssolid (yield 91 mg, 40%) . 1H-NMR (DMSO-ds) d
: 2.27 (3H, s ), 2.38 (3H, s ) , 3.75 (2H, s ), 6.37
(IH, s), 6.47 (2H, s ) , 7.15-7.17 (2H, m ), 7.36-7.45
(4H, m ), 7.58 (IH, s ), 8.28 (IH, s ) , 8.68 (IH, s )
, 3H not detected. Example 22 5- ({4- [(methyl amino)
methyl ]-2-phenyl-lH-pyrrol-lyl} sulfonyl)pyridin-2-ol
hydrochloride tert-Butyl {[1-
(6-chloro-3-pyridinesulfonyl) -5-phenyl-lHpyrrol-
3-yl] methyl }methylcarbamate (175 mg) was dissolved
in tetrahydrofuran (10 mL) , a 8 mol/L aqueous sodium
hydroxide solution (3.8 mL) was added, and the mixture
was stirred at 50C for 2 days. Water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=19: 1->0: 1 ) to give a free salt
of the title compound. To a solution (1 mL) of the
obtained free salt in ethanol was added a 4 mol/L
hydrogen chloride-ethyl acetate solution (2 mL) .
After stirring at room temperature for 4 hr, the
solvent was evaporated under reduced pressure, and the
residue was crystallized from ethanol-ethyl acetate to
give the title compound (yield 40 mg, 27%) . 1H-NMR
(DMSO-de) d : 2.50 (3H, s ) , 3.97-4.01 (2H, m ),
6.32-6.36 (IH, m ), 6.47 (IH, s ) , 7.20-7.23 (4H, m
), 7.37-7.48 (3H, m ), 7.66 (IH, s), 8.94 (2H, br) ,
12.35 (IH, br) . Example 23 5- ({4- [(methyl amino)
methyl ]-2-phenyl-lH-pyrrol-lyl }sulf onyl
)pyridine-2-carbonitrile hydrochloride Under an argon
atmosphere, a mixture of tert-butyl { [1-
(6-chloro-3-pyridinesulfonyl) -5-phenyl-lH-pyrrol-3-
yl] methyl }methylcarbamate (100 mg) , zinc (II)
cyanide (51 mg) , tetrakis (triphenylphosphine)
palladium (50 mg) and N ,Ndimethylformamide (4 mL) was
stirred at 100C for 2 hr. The reaction mixture was
diluted with ethyl acetate, washedsuccessively with a
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine and dried over anhydrous
magnesium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by
silica gel column chromatography (eluent: hexane-ethyl
acetate=19: 1_"7 :3 ) to give an oil. The obtained oil
was dissolved in ethyl acetate (2 mL) , and a 4 mol/L
hydrogen chloride-ethyl acetate solution (2 mL) was
added. After stirring at room temperature for 1 hr,
the solvent was evaporated under reduced pressure, and
the residue was crystallized from ethanol to give the
title compound (yield 57 mg, 68%) . 1H-NMR (DMSO-d6)d
: 2.50 (3H, s ) , 3.98 (2H, s ) , 6.52 (IH, s ) ,
7.15-7.17 (2H, m ), 7.37-7.47 (3H, m ), 7.79 (IH, s )
, 8.04-8.07 (IH, m ), 8.22-8.24 (IH, m ), 8.61-8.62
(IH, m ), 9.03 (2H, br) . Example 24 N-methyl-l-{l-
[(6-methylpyridin-3-yl) sulfonyl] -5-phenyl-lHpyrrol-
3-yl }methanamine dihydrochloride tert-Butyl ( { [1-
(6-methylpyridin-3-yl) sulfonyl] -5-phenyllH-
pyrrol-3-yl}methyl)methylcarbamate (113 mg) was
dissolved in ethanol (2 mL) , a 4 mol/L hydrogen
chloride-ethyl acetate solution (1 mL) was added, and
the mixture was stirred at room temperature for 1 hr.
The solvent was concentrated under reduced pressure,
and the residue was recrystallized from ethanol to
give the title compound (yield 40 mg, 38%) . 1H-NMR
(DMSO-d6)d : 2.50-2.53 (6H, m ), 3.97-3.99 (2H, m ),
6.46 (IH, s), 7.16-7.18 (2H, m ), 7.38-7.44 (4H, m.) ,
7.65-7.75 (2H, m ), 8.34 (IH, s ) , 8.98 (2H, br) , IH
not detected. Example 25 N-methyl-1- [1-
(pyridin-3-ylsulfonyl) -5- (3-thienyl) -lH-pyrrol-
3-yl]methanamine hydrochloride By a similar operation
as in Example 24 and using tertbutyl {[1-
(pyridin-3-ylsulfonyl) -5- (3-thienyl) -lH-pyrrol-3-
yl] methyl }methylcarbamate (182 mg) , the title
compound was obtained as colorless crystals (yield 64
mg, 41%) . 1H-NMR (CDC13)6: 2.60 (3H, s ), 3.98 (2H,
brs) , 6.57 (IH, brs) ,7. 00 (IH, brd, J=4 .5 Hz) , 7.
16 (IH, brs) , 7.26-7 . 31 (2H, m) , 7. 70 (2H, brs) ,
8. 61 (IH, brs) , 8. 73 (IH, brs) , 9. 86 (2H, brs) .
Example 26 1- [5- (4- fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl
]-N-iaethylmethanamine dihydrochloride tert-Butyl {[5-
(4- fluorophenyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl ]methyl }methylcarbamate (293 mg) was
dissolved in dichloromethane (1 iaL ), trifluoroacetic
acid (1 mL) was added at 0C, and the mixture was
stirred at room temperature for 3 hr. The reaction
solution was basified by adding dropwise to a 6%
aqueous sodium hydrogencarbonate solution, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by basic
silica gel column chromatography (eluent: hexane-ethyl
acetate=l: 1->1 :9 ) to give a free salt of the title
compound as a pale-yellow oil. The obtained free salt
was dissolved in ethyl acetate (5 mL) , a 4 mol/L
hydrogen 



chloride-ethyl acetate solution (1 mL) was added, and
the mixture was concentrated under reduced pressure.
The residue was recrystallized from ethyl
acetate-ethanol to give the title compound as
colorless crystals (yield 110 mg, 40%) . 1H-NMR
(DMSO-de) d : 2.47-2.51 (3H, m ), 3.97 (2H, t , J=6.0
Hz), 6.52-6.53 (IH, m ), 7.15-7.26 (4H, m ), 7.57-7.61
(IH, m ), 7.79- 7.85 (2H, m), 8.00 (IH, d , J=2.4 Hz),
8.85-8.87 (IH, m ), 9.22 (2H, br) , IH not detected.
Example 27 N-methyl-1- [5- (2-methylphenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]methanamine
dihydrochloride By a similar operation as in Example
26 and using tertbutyl methyl{ [5- (2-methylphenyl)
-1- (pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]methyl}
carbamate (210 mg) , the title compound was obtained
as colorless crystals (yield 67 mg, 34%) . More
specifically, tert-butyl methyl {[5- (2-methylphenyl)
-1-(pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl] methyl}
carbamate (210 mg) was dissolved in dichloromethane (2
mL) , trifluoroacetic acid (1 mL) was added at 0C, and
the mixture was stirred at room temperature for 2 hr.
The reaction solution was basified by adding dropwise
to a 6% aqueous sodium hydrogencarbonate solution, and
the mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by basic
silica gel column chromatography (eluent: hexane-ethyl
acetate=l: 1-"1: 9 ) to give a free salt of the title
compound as a pale-yellow oil. The obtained free salt
was dissolved in ethyl acetate (5 mL) , a 4 mol/L
hydrogen chloride-ethyl acetate solution (1 mL) was
added, and the mixture was concentrated under reduced
pressure. The residue was recrystallized from ethyl
acetateethanol to give the title compound as colorless
crystals (yield 67 mg, 34%) . 1H-NMR (DMSOd 6)d : 1-80
(3H, s ) , 2.49-2.53 (3H, m ), 4.00 (2H, t , J=5.4
Hz), 6.46 (IH, d , J=2 .4 Hz), 6.83 (IH, d , J=7 .8
Hz), 7.13-7.22 (2H, m ), 7.33-7.39 (IH, m ), 7.59-7.63
(IH, m ), 7.80- 7.85 (2H, m ), 8.46 (IH, d , J=2 .4
Hz), 8.88-8.90 (IH, m ), 9.27 (2H, br) , IH not
detected, melting point 196-200C Example 28 1- [5-
(4-fluoro-2-methylphenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] -N-methylmethanamine dihydrochloride
By a similar operation as in Example 26 and using
tertbutyl {[5- (4-fluoro-2-methylphenyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methyl
}methyl carbamate (216 mg) , the title compound was
obtained as colorless crystals (yield 81 mg, 40%) .
1H-NMR (DMSO-de) d : 1-80 (3H, s ) , 2.49-2.51 (3H, m
), 4.00 (2H, t , J=6.0 Hz), 6.47 (IH, d , J=2 .1 Hz),
6.85-6.90 (IH, m ), 6.98- 7.12 (2H, m ), 7.61-7.65
(IH, m ), 7.81-7.88 (2H, m ), 8.51 (IH, d , J=2.7 Hz),
8.89-8.91 (IH, m ), 9.29 (2H, br) , IH notdetected.
Example 29 N-methyl-1- [5- (4-methyl-3-thienyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl]methanamine
dihydrochloride By a similar operation as in Example
26 and using tertbutyl methyl {[5-
(4-methyl-3-thienyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl] methyl} carbamate (200 mg) , the title
compound was obtained as colorless crystals (yield 125
mg, 67%) . More specifically, tert-butyl methyl {[5-
(4-methyl-3-thienyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3-yl] methyl} carbamate (200 mg) was
dissolved in dichloromethane (1 mL) , trifluoroacetic
acid (1 mL) was added at 0C, and the mixture was
stirred at room temperature for 1 hr. The reaction
solution was basified by adding dropwise to a 6%
aqueous sodium hydrogencarbonate solution, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by basic
silica gel column chromatography (eluent: hexane-ethyl
acetate=l: 1-"1: 9 ) to give a free salt of the title
compound as a pale-yellow oil. The obtained free salt
was dissolved in ethyl acetate (5 mL) , a 4 mol/L
hydrogen chloride-ethyl acetate solution (1 mL) was
added, and the mixture was concentrated under reduced
pressure. The residue was recrystallized from ethyl
acetateethanol to give the title compound as colorless
crystals (yield 125 mg, 67%) . 1H-NMR (DMSCHd6)d :
1.71 (3H, s ) , 2.49-2.51 (3H, m ), 3.98 (2H, t ,
J=5.7 Hz), 6.49 (IH, d , J=2 .1 Hz), 7.16-7.23 (2H, m
), 7.58- 7.62 (IH, m ), 7.79-7.86 (2H, m ), 8.50-8.51
(IH, m ), 8.87-8.89 (IH, m ), 9.30 (2H, br) , IH not
detected, melting point 178-181C Example 30 3- [4-
[(methylamino) methyl] -1- (pyridin-3-ylsulfonyl)
-IHpyrrole- 2-yl]benzonitrile hydrochloride By a
similar operation as in Example 26 and using tertbutyl
{[5- (3-cg anophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] methyl }methyl carbamate (298 mg) ,
the title compound was obtained as colorless crystals
(yield 132 mg, 52%) . 1H-NMR (DMSO-d6)d : 2.48-2.51
(3H, m ), 3.98 (2H, brs) , 6.65 (IH, d , J=I. 8 Hz),
7.51-7.65 (4H, m ), 7.85-7.95 (3H, m ), 8.55 (IH, d ,
J=2.4 Hz), 8.88-8.90 (IH, m ), 9.25 (2H, br) . Example
31 1- [5- (2-chlorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3- yl] -N-methylmethanamine dihydrochloride
By a similar operation as in Example 26 and using
tertbutyl {[5- (2-chlorophenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl] methyl
}methyl carbamate (171 mg) , the title compound was
obtained as colorless crystals (yield 74 mg, 46%) .
1H-NMR (DMSO-ds) d : 2.50 (3H, br) , 4.01 (2H, t ,
J=6.0 Hz), 5.40 (IH, br) , 6.55 (IH, d , J=2 .1 Hz),
7.13-7.16 (IH, m ), 7.35-7.40 (IH, m ), 7.47-7.51 (2H,
m ), 7.61-7.65 (IH, m ), 7.84-7.93 (2H, m ), 8.57 (IH,
d , J=2 .1 Hz), 8.89-8.91 (IH, m ), 9.23 (2H, br) .
Example 32 1- [5- (2, 4-dif luorophenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
-N-methylmethanamine dihydrochloride By a similar
operation as in Example 26 and using tertbutyl {[5-
(2, 4-dif luorophenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] methyl }methylcarbamate (110 mg) ,
the title compound was obtained as colorless crystals
(yield 58 mg, 56%) . 1H-NMR (DMSO-de) d : 2 . 48-2 .
51 (3H, m) , 3 . 98 (2H, t , J=5 . 7 Hz) , 6 . 62 (IH,
d, J=I . 8 Hz) , 7 . 13-7 . 17 (2H, m) , 7 . 28-7 . 36
(IH, m) , 7 . 62-7 . 66 (IH, m) , 7 . 86-7 . 95 (2H,
m) , 8 . 61 (IH, d , J=2 . 4 Hz) , 8 . 89-8 . 91 (IH,
m) , 9 . 31 (2H, br) , IH not detected. Example 33 1-
[5- (2, 5-dif luorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] -N-methylmethanamine hydrochloride
By a similar operation as in Example 26 and using
tertbutyl {[5- (2, 5-dif luorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl] methyl
}methylcarbamate (105 mg) , the titlecompound was
obtained as colorless crystals (yield 39 mg, 43%) .
1H-NMR (DMSO-de) d : 2.50-2.51 (3H, in), 3.99 (2H,
brs) , 6.62 (IH, d , J=I. 8 Hz), 7.00-7.06 (IH, m ),
7.27-7.44 (2H, m ), 7.63-7.67 (IH, m), 7.86 (IH, br) ,
7.94-7.97 (IH, m ), 8.65 (IH, d , J=2 .7 Hz),
8.90-8.92 (IH, m ) , 9.08 (2H, m ) . Example 34 1- [5-
(4-chloro-2-f luorophenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] -N-methylmethanamine dihydrochloride
By a similar operation as in Example 2 6 and using
tertbutyl { [5- (4-chloro-2- fluorophenyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methyl
}methyl carbamate (103 mg) , the title compound was
obtained as colorless crystals (yield 32 mg, 33%) .
1H-NMR (DMSO-de) d : 2.47-2.52 (3H, m ), 3.97 (2H, t ,
J=6.0 Hz), 5.10 (IH, br), 6.64 (IH, brs), 7.15 (IH, t
, J=7 .8 Hz), 7.34- 7.36 (IH, m), 7.50-7.53 (IH, m ),
7.62-7.67 (IH, m ), 7.88 (IH, brs), 7.95-7.98 (IH, m
), 8.64 (IH, d , J=2 .4 Hz), 8.90 (IH, d , J=4.8 Hz) ,
9.33 (2H, br) . Example 35 1- [5- (3- fluorophenyl)
-1- (pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl]
-N-methylmethanamine hydrochloride tert-Butyl { [5-
(3- fluorophenyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl] methyl }methylcarbamate (280 mg) was
dissolved in ethyl acetate (3 inL) , a 4 mol/L
hydrogen chloride-ethyl acetate solution (6 mL) was
added, and the mixture was stirred at room temperature
for 16 hr. The reaction solution was basified b y
adding dropwise to a 6% aqueous sodium
hydrogencarbonate solution, and the mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified b y basic silica
gel column chromatography (eluent: ethyl
acetatehexane= l:l_>9: 1 ) to give a free salt o f the
title compound as a pale-yellow oil. The obtained free
salt was dissolved in ethylacetate, a 4 mol/L hydrogen
chloride-ethyl acetate solution was added, and the
mixture was concentrated under reduced pressure. The
residue was crystallized from ethyl acetate and
hexane, and recrystallized from ethyl acetate-ethanol
to give the title compound as colorless crystals
(yield 84 mg, 35%) . 1H-NMR (DMSO-d )d : 2.49-2.51
(3H, m ), 3.97 (2H, s ) , 6.57 (IH, d , J=I. 8 Hz),
6.98-7.02 (2H, m ), 7.27-7.33 (IH, m ), 7.40-7.47 (IH,
m ), 7.58-7.62 (IH, m ), 7.80-7.87 (2H, m ), 8.54 (IH,
d , J=2.7 Hz), 8.86-8.88 (IH, m ), 9.06 (2H7 br) .
Example 36 1- [5- (2-fluorophenyl) -2-methyl-l-
(pyridin-3-ylsulf onyl) -IHpyrrol- 3-yl]
-N-methylmethanamine fumarate A suspension of
tert-butyl {[5-bromo-2-methyl-l- (pyridin-
3-ylsulfonyl) -lH-pyrrol-3-yl] methyl }methylcarbamate
(369 mg) , (2-fluorophenyl) boronic acid (234 mg) ,
sodium carbonate (265 mg) and tetrakis
(triphenylphosphine) palladium (48.9 mg) in 1
,2-dimethoxye thane (15 mL) and water (7.5 mL) was
stirred at 105C for 12 hr. The reaction mixture was
allowed to cool to room temperature, water was added
and the mixture was extracted with ethyl acetate. The
extract was washed with a saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane-ethyl acetate=l:4) to give an oil. The obtained
oil was dissolved in ethanol (5 mL) , a 4 mol/L
hydrogen chloride-ethyl acetate solution (2 mL) was
added, and the mixture was stirred at room temperature
for 4 hr. The reaction mixture was concentrated under
reduced pressure, and the residue was neutralized by
adding a saturated aqueous sodium hydrogencarbonate
solution (50 mL) . The mixture was extracted with
ethyl acetate, and the extract was washed with a
saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine, dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced
pressure. The residue waspurified b y basic silica gel
column chromatography (eluent: ethyl acetate), and
further b y HPLC (ODS, 0.1% trifluoroacetic
acid-containing water-0.1% trifluoroacetic
acid-containing acetonitrile=9: 1- "0.1%
trifluoroacetic acid-containing acetonitrile) to give
trif luoroacetate o f the title compound. The obtained
trifluoroacetate was neutralized with a saturated
aqueous sodium hydrogencarbonate solution, and the
mixture was extracted with ethyl acetate. The extract
was washed successively with a saturated aqueous
sodium hydrogencarbonate solution, water and saturated
brine, and dried over anhydrous magnesium sulfate. The
solvent was evaporated under reduced pressure to give
a free salt o f the title compound (yield 65 mg) . The
free salt (62 mg) was dissolved in ethyl acetate (2
ITiL), a solution o f fumaric acid (17 mg) in methanol
(2 mL) was added, and the mixture was stirred for 10
min. The reaction mixture was concentrated under
reduced pressure, and the residue was recrystallized
from ethanol to give the title compound a s white
crystals (yield 25 mg, 7%) . 1H-NMR (DMSO-de) d : 2.35
(3H, s ) , 2.40 (3H, s ) , 3.75 (2H, s ) , 6.46 (3H,
s), 7.20-7.28 (3H, s ) , 7.44-7.52 (IH, m ), 7.63-7.67
(IH, m), 7.88-7.92 (IH, m ), 8.61 (IH, d , J=2 .4 Hz),
8.88-8.90 (IH, m ), 3H not detected. Example 37
N-methyl-1- (5-phenyl-l-{ [5-
(trifluoromethyl)pyridin-3- yl]
sulfonyl}-lH-pyrrol-3-yl)methanamine hydrochloride To
a solution o f 5-phenyl-l-{ [5-
(trifluoromethyl)pyridin- 3-yl]
sulfonyl}-lH-pyrrole-3-carbaldehyde (137 mg) in
absolute tetrahydrofuran (5 mL) was added at room
temperature, a 2 mol/L solution (0.36 mL) o f
methylamine in tetrahydrofuran was added, and the
mixture was stirred for 1 6 hr. Sodium borohydride (27
mg) and methanol (2 mL) were added, and the mixture
was stirred at the same temperature for 2 min. A
saturated aqueous sodium hydrogencarbonate solution
was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine,dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in tetrahydrofuran (5 mL) ,
di-tert-butyl bicarbonate (218 mg) , water (2 piL) and
sodium hydrogencarbonate (84 mg) were added, and the
mixture was stirred at room temperature for 30 min.
Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was dissolved in tetrahydrofuran
(20 mL) , manganese dioxide (75% chemically treated
product, 1 .0 g ) was added, and the mixture was
stirred at room temperature for 3 hr. The reaction
mixture was filtered through celite, and celite was
washed with ethyl acetate. The filtrate was
concentrated under reduced pressure, and the residue
was purified by silica gel column chromatography
(eluent: hexane-ethyl acetate=19: l(r)l :1 ) ,
fractions containing a material showing Rf value of
0.46 (eluent: hexane-ethyl acetate=3:l) by TLC
analysis were collected and concentrated under reduced
pressure. The residue was dissolved in ethanol (1 mL)
, and a 4 mol/L hydrogen chloride-ethyl acetate
solution (1 mL) was added. After stirring at room
temperature for 2 hr, the solvent was evaporated under
reduced pressure. The residue was purified by HPLC
(ODS, 0.1% trif luoroacetic acidcontaining water-0.1%
trif luoroacetic acid-containing acetonitrile=97 :3- 0
.1% trif luoroacetic acid-containing acetonitrile) to
give trifluoroacetate of the title compound. The
obtained trifluoroacetate was neutralized with a
saturated aqueous sodium hydrogencarbonate solution,
extracted with ethyl acetate, washed successively with
a saturated aqueous sodium hydrogencarbonate solution,
water and saturated brine and dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was dissolved in ethyl acetate
(1 mL) , a 4 mol/L hydrogen chloride-ethyl acetate
solution (1 mL) was added, and the mixture was
concentrated under reduced pressure. Recrystallization
from ethanol gavethe title compound (yield 23 mg, 15%)
. 1H-NMR (DMSO-d6)d : 2.50 (3H, s ) , 3.97 (2H, s ) ,
6.49 (IH, s ) , 7.13-7.15 (2H, m ), 7.37-7.48 (3H, m
), 7.80-7.87 (2H, m ), 8.72 (2H, br), 8.86 (IH, s ) ,
9.33 (IH, s ) . Example 38 N-methyl-l-{l-
[(2-methylpyridin-3-yl) sulfonyl] -5-phenyl-lHpyrrol-
3-yl }methanamine dihydrochloride By a similar
reaction as in Example 12 and using l-[(2-
methylpyridin-3-yl) sulfonyl] -5-phenyl-lH-pyrrole-3-
carbaldehyde (180 mg) , the title compound was
obtained as a solid (yield 110 mg, 48%) . 1H-NMR
(DMSO-de) d : 2.37 (3H, s ) , 2.53-2.57 (3H, m ),
4.02-4.10 (2H, m ), 6.51 (IH, d , J=I .8 Hz), 7.01
(2H, d , J=6.9 Hz), 7.11- 7.35 (4H, m ), 7.44-7.46
(IH, m ), 7.84 (IH, d , J=2 .1 Hz), 8.61- 8.62 (IH, m
), 9.07 (2H, br) , IH not detected. Example 39 1- [5-
(2, 6-difluorophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] -N-methylmethanamine fumarate 5- (2,
6-Di fluorophenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrole- 3-carbaldehyde (250 mg) was added to a
mixture of a 40% methylamine methanol solution (560
mg) and methanol (5 mL) at room temperature, and the
mixture was stirred for 30 min. Sodium borohydride (41
mg) was added to the reaction mixture and the mixture
was stirred for 10 min. The reaction mixture was
concentrated under reduced pressure at 30C. The
residue was extracted with a saturated aqueous sodium 



hydrogencarbonate solution and ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified b y basic
silica gel column chromatography (eluent: ethyl
acetate) , dissolved in ethanol (5 mL) , and a
solution of fumaric acid (84 mg) in ethanol (5 mL) was
added to allow crystallization to give the title
compound as colorless crystals (yield 229 mg, 67%) .
1H-NMR (DMSOd 6) 2.43 (3H, s ) , 3.85 (2H, s ) , 6.48
(2H, s ) ,6.57 (IH, d , J=I. 7 Hz), 7.12-7.18 (2H, m
), 7.55-7.66 (2H, m ), 7.81 (IH, d , J=I. 7 Hz),
7.93-7.97 (IH, m ), 8.61 (IH, d , J=2 .1 Hz), 8.90
(IH, dd, J=4.7, 1.5 Hz), 3H not detected. Example 40
1- [5- (4-cyclohexylphenyl) -1- (pyridin-3-ylsulfonyl)
-IH-pyrrol- 3-yl] -N-methylmethanamine dihydrochloride
To a solution o f 5- (4-cyclohexylphenyl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrole-3-carbaldehyde
(0.78 g ) in methanol (20 iriL) were added
methylammonium chloride (1.61 g ) and sodium
cyanoborohydride (0.49 g ) , and the mixture was
stirred a t room temperature for 1 6 hr. The reaction
mixture was concentrated under reduced pressure, a
saturated aqueous sodium hydrogencarbonate solution
was added to the residue, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified b y basic silica gel column
chromatography (eluent: hexane-ethyl acetate=3:2-"0: 1
) t o give an oil (0.39 g ) . The oil was dissolved in
ethyl acetate (3 mL) , a 4 mol/L hydrogen
chloride-ethyl acetate solution (1.5 mL) was added,
and the mixture was concentrated under reduced
pressure. Crystallization from methanol- ethyl acetate
gave the title compound a s crystals (yield 0.41 g ,
43%). 1H-NMR (DMSO-de) d 1.20-1.46 (5H, m ), 1.68-1.88
(5H, m ), 2.45- 2.59 (IH, m ), 2.48 (3H, s ) , 3.97
(2H, d , J=5.3 Hz), 6.48 (IH, s), 7.04 (2H, d , J=8.1
Hz), 7.20 (2H, d , J=8 .1 Hz), 7.51-7.57 (IH, m ),
7.73-7.79 (2H, m ), 8.43 (IH, s ) , 8.83 (IH, d , J=4
.7 Hz), 9.17 (2H, s), IH not detected. Example 41 1-
[4-f luoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3-yl] - N-methylmethanamine dihydrochloride
B y a similar reaction a s in Example 12 and using 4-
fluoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (121 mg) , the title
compound was obtained a s a colorless solid (yield
30.7 mg, 20%). More specifically, 4-fluoro-5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3- carbaldehyde
(121 mg) was dissolved in tetrahydrofuran (5 mL) , a 2
mol/L solution (0.22 mL) of methyl amine in
tetrahydrofuran was added, and the mixture was stirred
at room temperature for 4 hr. A solution (2 mL) of
sodium borohydride (28 mg) in methanol was added to
the reaction mixture, and the mixture was stirred at
room temperature for 20 min. A aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: ethyl acetate-methyl
acetate-methanol=l: 4 ) to give a free salt of the
title compound. To a solution (2 mL) of the obtained
free salt in ethanol was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (1 mL) . After
allowing to stand at room temperature for 30 min, the
mixture was concentrated under reduced pressure, and
the residue was recrystallized from ethanol to give
the title compound as a colorless solid (yield 30.7
mg, 20%) . 1H-NMR (DMSO-d6)d : 2.56-2.59 (3H, m ),
4.03-4.05 (2H, m ), 7.14- 7.16 (2H, m ), 7.41-7.48
(3H, m ), 7.53-7.62 (IH, m ), 7.80-7.85 (2H, m ), 8.50
(IH, d , J=2 .4 Hz), 8.88-8.89 (IH, m ), 9.07 (2H, br)
, IH not detected. melting point 201-203C Example 42
1- [4-fluoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3-yl] - N-methylme than amine
4-Fluoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (0.27 g ) was dissolved in
tetrahydrofuran (10 mL) , a 2 mol/L solution (0.8 mL)
of methylamine in tetrahydrofuran was added, and the
mixture was stirred at room temperature for 2 hr.
Sodium borohydride (91 mg) and methanol (7 mL) were
added, and the mixture was stirred at the same
temperature for further 30 min. The reaction mixture
wasconcentrated under reduced pressure. A saturated
aqueous sodium hydrogencarbonate solution was added to
the residue, and the mixture was extracted with ethyl
acetate. The extract was dried over magnesium sulfate
and concentrated under reduced pressure. The residue
was purified b y basic silica gel column
chromatography (hexane-ethyl acetate=19:l- "0: 1 ) .
The above-mentioned operation was repeated to give the
title compound (0.22 g , yield 39%) as a colorless
solid. 1H-NMR (CDCl3)d : 2.48 (3H, s ) , 3.63 (2H, s )
, 7.22-7.42 (7H, m ), 7.56-7.60 (IH, m ), 8.55 (IH, d
, J=2 .1 Hz), 8.73 (IH, dd, J=4.8, 1.8 Hz), IH not
detected, melting point 98-99C Example 43 1-
[4-fluoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3-yl] - N-methylmethanamine 0 .5 fumarate
1- [4-Fluoro-5-phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrol- 3-yl] -N-methylmethanamine (32 mg) was
dissolved in ethanol (2 m i ), fumaric acid (10 mg)
was added / and the mixture was stood at room
temperature for 1 hr. The precipitate was collected by
filtration to give the title compound as a colorless
solid (yield 16 mg, 42%) . 1H-NMR (DMSO-d 6)d -' 2.30
(3H, s ) , 3.60 (2H, s ) , 6.50 (IH, s ) , 7.18-7.21
(2H, m ), 7.39-7.50 (4H, m ), 7.57-7.61 (IH, m ),
7.79- 7.83 (IH, m ), 8.50 (IH, d , J=2.1 Hz), 8.87
(IH, dd, J=5.1, 1.8 Hz) , 2H not detected, melting
point 163-166C Example 44 l-{5- (2-fluorophenyl)-l-[
(6-methylpyridin-3-yl) sulfonyl] -IHpyrrol- 3-yl
}-N-methylmethanamine dihydrochloride By a similar
reaction as in Example 12 and using 5- (2-
fluorophenyl) -1- [(6-methylpyridin-3-yl) sulfonyl]
-lH-pyrrole-3- carbaldehyde (134 mg) , the title
compound was obtained as a colorless solid (yield 96.1
mg, 57%). More specifically, 5- (2- fluorophenyl) -1-
[(6-methylpyridin-3-yl) sulfonyl] -lH-pyrrole-3-
carbaldehyde (134 mg) was dissolved in tetrahydrofuran
(10inL), a 2 mol/L solution (0.6 mL) of methyl amine
in tetrahydrofuran was added, and the mixture was
stirred at room temperature for 4 hr. A solution (5
mL) of sodium borohydride (7 6 mg) in methanol was
added to the reaction mixture, and the mixture was
stirred at room temperature for 20 min. A n aqueous
sodium hydrogencarbonate solution was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: ethyl acetate- >ethyl
acetate-methanol=l: 4 ) to give a free salt of the
title compound. To a solution (2 mL) of the obtained
free salt in ethanol was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (1 mL) . After
allowing to stand at room temperature for 30 min, the
mixture was concentrated under reduced pressure, and
the residue was recrystallized from ethanol to give
the title compound as a colorless solid (yield 96.1
mg, 57%) . 1H-NMR (DMSO-ds) d : 2.50-2.56 (6H, m ),
3.97-4.02 (2H, m ), 6.55 (IH, d , J=I. 8 Hz),
7.08-7.11 (IH, m ), 7.22-7.26 (2H, m ), 7.47- 7.60
(2H, m ), 7.76-7.82 (2H, m ), 8.44 (IH, d , J=2 .4
Hz), 9.04 (2H, br) , IH not detected, melting point
212-213C Example 45 1- [5- (2-fluorophenyl) -1-
(pyridin-2-ylsulfonyl) -lH-pyrrol-3- yl]
-N-methylmethanamine hydrochloride By a similar
reaction as in Example 12 and using 5- (2-
fluorophenyl) -1- (pyridin-2-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (183 mg) , the title
compound was obtained as a colorless solid (yield 78.3
mg, 37%). 1H-NMR (DMSO-de) d : 2.54 (3H, s ) , 4.02
(2H, s ) , 6.52 (IH, d , J=2.1 Hz), 7.00-7.04 (IH, m
), 7.11-7.19 (2H, m ), 7.46-7.51 (IH, m ), 7.57-7.60
(IH, m ), 7.74-7.78 (2H, m ), 8.03-8.08 (IH, m ),
8.70-8.85 (3H, m ) . Example 46l-{5- (2- fluorophenyl)
-1- [(l-methyl-lH-pyrazol-4-yl) sulfonyl] -
lH-pyrrol-3-yl}-N-methylmethanamine fumarate To a
solution (3 mL) of 5- (2-fluorophenyl) -1-
[(1-iuethyllH- pyrazol-4-yl) sulfonyl]
-lH-pyrrole-3-carbaldehyde (217 mg) in tetrahydrofuran
were added a 40% methyl amine methanol solution (152
mg) and methanol (1 mL) at room temperature. After
stirring at room temperature for 1 hr, sodium
borohydride (82 mg) was added at 0C. After stirring at
room temperature for 30 min, water was added and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel
column chromatography (eluent: hexaneethyl acetate=l
:1-"1 :9 ) to give a free salt of the title compound
as a pale-yellow oil (yield 152 mg) . A solution of
the obtained free salt in ethyl acetate (5 mL) was
added to a solution of fumaric acid (50.6 mg) in
methanol (1 mL) , and the mixture was concentrated
under reduced pressure. The residue was recrystallized
from ethanol/water=95/5 to give the title compound as
colorless crystals (yield 143 mg, 48%) . 1H-NMR
(DMSO-de) d : 2.46 (3H, s ) , 3.82 (3H, s ) , 3.85
(2H, s ) , 6.41 (IH, d , J=I. 8 Hz), 6.46 (2H, s ) ,
7.15-7.26 (3H, m ), 7.46- 7.56 (3H, m ), 8.11 (IH, s )
, 3H not detected. Example 47 N-methyl-l-[5-
(2-methylphenyl) -1- (pyridin-3-ylsulfonyl) -IHpyrrol-
3-yl]methanamine fumarate To a solution of 5-
(2-methylphenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrole-3-carbaldehyde (521 mg) in tetrahydrofuran
(5 mL) and methanol (5 mL) was added a 40% methylamine
methanol solution (373 mg) . After stirring at room
temperature for 1 hr, sodium borohydride (202 mg) was
added. After stirring at the same temperature for 30
min, water was added, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. Theresidue
was purified by basic silica gel column chromatography
(eluent: hexane-ethyl acetate=l: 1- 1 :9 ) to give a
free salt of the title compound as a yellow oil (yield
422 mg) . A solution of the obtained free salt in
ethanol (5 mL) was added to a solution (15 mL) of
fumaric acid (144 mg) in ethanol, and the mixture was
concentrated under reduced pressure. The residue was
recrystallized from ethanol to give the title compound
as colorless crystals (yield 414 mg, 56%) . 1H-NMR
(DMSO-de) d : 1-81 (3H, s ) , 2.45 (3H, s ) , 3.88
(2H, s ) , 6.33 (IH, d , J=I. 8 Hz), 6.46 (2H, s ) ,
6.83-6.85 (IH, m ), 7.12- 7.22 (2H, m ), 7.32-7.37
(IH, m ), 7.57-7.61 (IH, m ), 7.69 (IH, d , J=I. 8
Hz), 7.78-7.82 (IH, m ), 8.44-8.45 (IH, m ), 8.87-8.89
(IH, m ), 3H not detected, melting point 207-210C
Example 48 1- [4-chloro-5- (2-fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine fumarate To a solution of
4-chloro-5- (2- fluorophenyl) -1- (pyridin-
3-ylsulfonyl) -lH-pyrrole-3-carbaldehyde (429 mg) in
tetrahydrofuran (5 mL) and methanol (3 mL) was added a
40% methylamine methanol solution (275 mg) at room
temperature. After stirring for 30 min, sodium
borohydride (99 mg) was added. After stirring at the
same temperature for 1 hr, water was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel
column chromatography (eluent: hexane-ethyl acetate=l:
1-"1: 9 ) to give a free salt of the title compound as
a yellow oil (yield 257 mg) . A solution of the
obtained free salt in ethyl acetate (5 mL) was added
to a solution (10 mL) of fumaric acid (79 mg) in
methanol, and the mixture was concentrated under
reduced pressure. The residue was recrystallized from
ethanol to give the title compound as colorless
crystals (yield 216 mg, 36%) . 1H-NMR (DMSO-d6)d :
2.43 (3H, s ) , 3.75 (2H, s ) , 6.54 (2H, s )
,7.13-7.19 (IH, m ), 7.24-7.32 (2H, m ), 7.55-7.66
(2H, m ), 7.81 (IH, s), 7.88-7.92 (IH, m ), 8.56-8.57
(IH, m ), 8.90-8.92 (IH, m ), 3H not detected. Example
49 1- [4-fluoro-5- (2-fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine fumarate To a solution of
4-fluoro-5- (2-fluorophenyl )-1- (pyridin-
3-ylsulfonyl )pyrrole-3-carbaldehyde (0.60 g ) in
tetrahydrofuran (6 mL) and methanol (6 mL) was added a
40% methylamine methanol solution (1.8 mL) and the
mixture was stirred at room temperature for 30 min.
Sodium borohydride (84 mg) was added at room
temperature and the mixture was stirred for 5 min and
concentrated under reduced pressure. A saturated
aqueous sodium hydrogencarbonate solution was added to
the residue, and the mixture was extracted with ethyl
acetate. The extract was washed with a saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was purified by basic silica gel column chromatography
(eluent: ethyl acetate) to give a free salt of the
title compound as a pale-yellow oil (yield 0.36 g ) .
The obtained free salt (0.36 g ) was dissolved in
ethanol (10 mL) , and a solution of fumaric acid (0.12
g ) in ethanol (10 mL) was added at room temperature.
The reaction mixture was stirred for 14 hr, and
concentrated under reduced pressure. The residue was
recrystallized from ethanol to give the title compound
as colorless crystals (yield 0.73 g , 43%). 1H-NMR
(DMSO-ds)d : 2.36 (3H, s ) , 3.69 (2H, s ) , 6.54 (2H,
s ) , 7.21-7.32 (3H, m ), 7.54-7.65 (3H, m ),
7.86-7.90 (IH, m ), 8.57 (IH, d , J=2.4 Hz), 8.89-8.91
(IH, m ), 3H not detected. Example 50 1- [4-fluoro-5-
(2-methylphenyl) -1- (pyridin-3-ylsulfonyl) -IHpyrrol-
3-yl] -N-methylmethanamine fumarate To a solution (5
mL) of 4-fluoro-5- (2-methylphenyl) -1-
(pyridin-3-ylsulfonyl )pyrrole-3-carbaldehyde (0.45 g
) intetrahydrofuran were added a 40% methylamine
methanol solution (1.5 mL) and methanol (5 mL) and the
mixture was stirred at room temperature for 30 min.
Sodium borohydride (76 mg) was added at room
temperature and the mixture was stirred for 30 min and
concentrated under reduced pressure. A saturated
aqueous sodium hydrogencarbonate solution was added to
the residue, and the mixture was extracted with ethyl
acetate. The extract was washed with a saturated
aqueous sodium hydrogencarbonate solution, water and
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was purified by basic silica gel column chromatography
(eluent: ethyl acetate) to give a free salt of the
title compound as a pale-yellow oil (yield 0.33 g ) .
The obtained free salt (0.33 g ) was dissolved in
ethanol (4 mL) , and a solution of fumaric acid (0.10
g ) in ethanol (10 mL) was added at room temperature.
After stirring for 30 min, the reaction mixture was
concentrated under reduced pressure. The residue was
recrystallized from ethanol to give the title compound
as colorless crystals (yield 0.32 g , 54%). 1H-NMR
(DMSOd 6)d : 1-76 (3H, s ) , 2.43 (3H, s ) , 3.80 (2H,
s ), 6.52 (2H, s), 6.97-6.99 (IH, m ), 7.19-7.26 (2H,
m ), 7.37-7.42 (IH, m ), 7.58-7.65 (2H, m ), 7.80-7.84
(IH, m ), 7.46 (IH, d , J=2.4 Hz), 8.89-8.91 (IH, m ),
3H not detected. Example 51 1- [2-chloro-5- (2, 6-dif
luorophenyl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl] -N-methylmethanamine fumarate
2-chloro-5- (2, 6-dif luorophenyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrole-3-carbaldehyde
(160 mg) was added to a mixture of 40% methylamine
methanol solution (325 mg) and methanol (20 mL) at
room temperature. After stirring for 30 min, sodium
borohydride (48 mg) was added and the mixture was
stirred for 1 hr. The reaction mixture was
concentrated under reduced pressure at 30C. The
residue was extracted with a saturated 



aqueous sodium hydrogencarbonate solution and ethyl
acetate. The extract was washed with saturated brine,
dried overanhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
ethyl acetate-methanol=l :0->7 :3 ) and dissolved in
ethanol (2 mL) , and a solution of fumaric acid (48
mg) in ethanol (2 mL) was added. Crystallization from
the mixture gave the title compound as colorless
crystals (yield 29 mg, 14%) . 1H-NMR (DMSO-d 6)d :
2.28 (3H, s ) , 3.65 (2H, s ) , 6.51 (2H, s ) , 6.73
(IH, s), 7.21-7.28 (2H, m ), 7.55-7.65 (IH, m ),
7.73-7.77 (IH, m ), 8.08-8.12 (IH, m ), 8.82 (IH, d ,
J=2 .4 Hz), 8.96 (IH, dd, J=4.9, 1.5 Hz), 3H not
detected. Example 52 1- [2-chloro-5- (2-fluorophenyl)
-1- (pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine fumarate To a solution of
methylamine hydrochloride (232 mg) in methanol (10 mL)
was added 2-chloro-5- (2 -fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3-carbaldehyde (250
mg) and the mixture was stirred for 30 min. Sodium
triacetoxyborohydride (218 mg) was added and the
mixture was stirred for 2 hr. The reaction mixture was
concentrated under reduced pressure at 30C and
extracted with a saturated aqueous sodium
hydrogencarbonate solution and ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: ethyl
acetate-methanol=l: 0_>17 :3) and dissolved in ethyl
acetate (10 mL) , and a solution of fumaric acid (80
mg) in methanol (2 mL) was added. Crystallization from
the mixture gave the title compound as colorless
crystals (yield 97 mg, 29%) . 1H-NMR (DMSO-d )d : 2 .
23 (3H, s ) , 3 . 61 (2H, s ) , 6 . 51 (2H, s ) , 6.
61 (IH, s ) 7 . 27-7 . 33 (2H, m) , 7 . 43-7 . 56 (2H,
m) , 7 . 69-7 . 74 (IH, m) , 8 . 02-8 . 06 (IH, m) , 8
. 80 (IH, brs) , 8 . 94 (IH, dd, J=4 . 8, 1 . 4 Hz) ,
3H not detected. Example 531-{1-
[(5-bromopyridin-3-yl) sulfonyl]
-5-phenyl-lH-pyrrol-3-yl}- N-methylmethanamine
hydrochloride tert-Butyl ({1- [(5-bromopyridin-3-yl)
sulfonyl] -5-phenyl-
3-yl-lH-pyrrol-3-yl}methyl)methylcarbamate (120 mg)
was dissolved in ethanol (3 mL) , and a 4 mol/L
hydrogen chlorideethyl acetate solution (1 mL) was
added. After stirring at room temperature for 4 hr,
the mixture was concentrated under reduced pressure,
and the residue was recrystallized from ethanol to
give the title compound as a solid (yield 51.3 mg,
49%) . 1H-NMR (DMSO-de) d : 2.50 (3H, s ), 3.96 (2H, m
), 6.51 (IH, s ), 7.15-7.17 (2H, m ), 7.39-7.50 (3H, m
), 7.77 (IH, s ) , 7.84 (IH, s), 8.48 (IH, s), 8.89
(2H, br) , 9.03 (IH, s ) . Example 54 5-({4-[
(methylamino) methyl ]-2-phenyl-lH-pyrrol-lyl
}sulfonyl) nicotinonitrile hydrochloride A mixture of
tert-butyl ({1- [(5-bromopyridin-3- yl) sulfonyl]
-5-phenyl-3-yl-lH-pyrrol-3- yl}methyl)methylcarbamate
(112 mg) , zinc cyanide (50 mg) and N
,N-dimethylformamide (4 mL) was degassed with argon
gas. Tetrakis (triphenylphosphine) palladium (46 mg)
was added, and the mixture was stirred at 100C for 1.5
hr. After cooling the reaction mixture to room
temperature, a saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (eluent: hexane-ethyl acetate=19
:1-"3 :2 ) to give a colorless oil. The obtained oil
was dissolved in ethanol (2 mL) , and a 4 mol/L
hydrogen chloride-ethyl acetate solution (2 mL) was
added. After stirring at room temperature for 1 hr,
the mixture was concentrated under reduced pressure,
and recrystallized from ethanol to give the title
compound as a solid (yield 32.7 mg, 42%) .1H-NMR
(DMSO-de) d : 2.50-2.52 (3H, m ), 3.98 (2H, s ) , 6.50
(IH, s), 7.13-7.16 (2H, m ), 7.37-7.50 (3H, m ), 7.76
(IH, d , J=I .8 Hz), 8.28 (IH, d/ J=2.1 Hz), 8.66 (IH,
d , J=2 .4 Hz), 8.82 (2H, br), 9.31 (IH, d , J=2 .1
Hz). Example 55 methyl 5- ({4- [ (methylamino) methyl]
-2-phenyl-lH-pyrrol-lyl }sul fonyl )nicotinate
hydrochloride A mixture o f tert-butyl ({1- [
(5-bromopyridin-3- yl) sulfonyl]
-5-phenyl-3-yl-lH-pyrrol-3- yl}methyl)methylcarbamate
(112 mg) , dichloro [bis (triphenylphosphine)
]palladium (28 mg) , triethylamine (0.25 iriL) and
methanol (15 mL) was stirred under a carbon monoxide
atmosphere (3 atm) at 100C for 12 hr. After cooling to
room temperature, the reaction mixture was
concentrated under reduced pressure. A saturated
aqueous sodium hydrogencarbonate solution was added to
the residue, and the mixture was extracted with ethyl
acetate . The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was
purified b y silica gel column chromatography (eluent:
hexane-ethyl acetate=19: 1- "3:2) to give a colorless
oil. The obtained oil was dissolved in ethanol (2 mL)
, and a 4 mol/L hydrogen chloride-ethyl acetate
solution (2 mL) was added. After stirring at room
temperature for 1 hr, the mixture was concentrated
under reduced pressure, and recrystallized from
ethanol to give the title compound a s a solid (yield
47.0 mg, 56%). 1H-NMR (DMSOd 6)d : 2.49-2.51 (3H, m ),
3.91 (3H, s ) , 3.98 (2H, s ) , 6.50 (IH, d , J=I. 8
Hz), 7.15-7.17 (2H, m ), 7.37-7.50 (3H, m ) , 7.80
(IH, s), 7.93-7.94 (IH, m ), 8.81 (IH, d , J=2 .1 Hz),
8.91 (2H, br) , 9.29 (IH, d , J=2 .1 Hz). Example 56
N-methyl-l-{l- [ (5-methylpyridin-3-yl)
sulfonyl]-5-phenyl-lHpyrrol- 3-yl}methanamine
dihydrochloride Under an argon atmosphere, a mixture o
f tert-butyl ({1-[(5-bromopyridin-3-yl) sulfonyl]
-5-phenyl-3-yl-lH-pyrrol-3- yl}methyl)methylcarbamate
(112 mg) , methylboronic acid (18 mg) , tetrakis
(triphenylphosphine) palladium. (23 mg) , potassium
carbonate (138 mg) and 1,4-dioxane (5 mL) was stirred
at 80C for one day. The reaction mixture was poured
into a saturated aqueous sodium hydrogencarbonate
solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by silica
gel column chromatography (eluent: hexane-ethyl
acetate=19: 1-"1: 1 ) to give an oil. The oil was
dissolved in ethanol (1 mL) , and a 4 mol/L hydrogen
chloride-ethyl acetate solution (1 mL) was added.
After stirring at room temperature for 1 hr, the
mixture was concentrated under reduced pressure. The
residue was recrystallized from ethanol-ethyl acetate
to give the title compound as a colorless solid (yield
32.6 mg, 39%) . 1H-NMR (DMSO-d5)d : 2.28 (3H, s ) ,
2.50-2.53 (3H, m ), 3.94-4.00 (2H, m ), 6.48 (IH, d ,
J=I .8 Hz), 7.12-7.15 (2H, m ), 7.37-7.52 (4H, m ),
7.75 (IH, s ) , 8.29 (IH, d , J=2 .1 Hz), 8.70 (IH, d
, J=I. 5 Hz), 9.08 (2H, br) , IH not detected. Example
57 1- [5- (2, 4-dimethylphenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
-N-methylmethanamine hydrochloride By a similar
operation as in Example 33 and using tertbutyl {[5-
(2, 4-dimethylphenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] methyl }methylcarbamate (177 mg) ,
the title compound was obtained as colorless crystals
(yield 68 mg, 45%) . 1H-NMR (DMSO-ds)d : 1-76 (3H, s )
, 2.32 (3H, s ) , 2.49 (3H, s ) , 3.99 (2H, s), 6.38
(IH, d , J=I .8 Hz), 6.71 (IH, d , J=8 .1 Hz) 7
6.95-7.03 (2H, m ), 7.59-7.63 (IH, m ), 7.77-7.85 (2H,
m ), 8.48 (IH, d , J=2.7 Hz), 8.88-8.90 (IH, m ), 9.07
(2H, br) . Example 58 N-methyl-l-{5- [4- (methyl
sulfonyl )phenyl ]-1- (pyridin-3-ylsulf onyl
)-lH-pyrrol-3-yl }methanamine dihydrochloride To a
solution o f tert-butyl methyl{ [5- [4-
(methylsulfonyl) phenyl] -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3- yl] methyl} carbamate (275 mg) in ethyl
acetate (2 itiL) was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (2 mL) , and the
mixture was stirred at room temperature for 4 hr. The
precipitated crystals were collected b y filtration,
washed with ethyl acetate and recrystallized from
ethanol to give the title compound a s white crystals
(yield 157 mg, 33%) . 1H-NMR (DMSO-d 6)d 2.50 (3H, s )
, 3.29 (3H, s ) , 3.98 (2H, t , J=5.6 Hz), 6.67 (IH, d
, J=I .9 Hz), 7.48 (2H, d , J=8 .7 Hz), 7.60 (IH, dd,
J=8.6, 4.4 Hz), 7.86-7.97 (4H, m ), 8.59 (IH, d , J=I.
9 Hz), 8.88 (IH, dd, J=4.8, 1.4 Hz), 9.20 (2H, s ) ,
IH not detected. Example 59 (2- {4- [
(methylamino)methyl]-l- (pyridin-3-ylsulfonyl)
-IHpyrrole- 2-yl}phenyl) methanol fumarate tert-Butyl
({5- [2- (hydroxymethyl) phenyl] -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-3-yl}methyl)methylcarbamate
(132 mg) was dissolved in trifluoroacetic acid (1 mL)
, and the mixture was stirred at room temperature for
1 hr. The reaction mixture was basified with a
saturated aqueous sodium hydrogencarbonate solution
and extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous
sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified b y basic
silica gel column chromatography (eluent: ethyl
acetate-methanol=l :0-"9: 1 ) to give a free salt o f
the title compound a s a colorless oil (yield 60.3 mg)
. A solution o f the obtained free salt in ethyl
acetate (5 mL) was added to a solution o f fumaric
acid (19.6 mg) in methanol (2 mL) , and the mixture
was concentrated under reduced pressure. The residue
was recrystallized from ethanol to give the title
compound a s colorless crystals (yield 4 8 mg, 35%) .
1H-NMR (DMSO-d 6)d : 2.42 (3H, s ) , 3.83 (2H, s ) ,
4.00 (2H, s ) ,6.35 (IH, d , J=I. 5 Hz), 6.46 (2H, s )
, 6.81-6.83 (IH, m ), 7.17- 7.22 (IH, m), 7.41-7.50
(2H, m ), 7.55-7.60 (IH, m ), 7.65 (IH, s ) ,
7.75-7.78 (IH, m ), 8.46 (IH, d , J=2 .4 Hz), 8.86
(IH, d , J=4.8 Hz), 4H not detected. Example 60
N-methyl-1- [5- (4-methyl-3-thienyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl]methanamine
fuiaarate By a similar reaction as in Example 59 and
using tertbutyl {[5- (4-methyl-3-thienyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl] methyl} methyl
carbamate (943 mg) , the title compound was obtained
as colorless crystals (yield 553 mg, 57%). More
specifically, tert-butyl {[5- (4-methyl-3-thienyl) -
1- (pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl] methyl
Jmethylcarbamate (943 mg) was dissolved in
trifluoroacetic acid (3 mL) , and the mixture was
stirred at room temperature for 30 min. The reaction
mixture was basified with a saturated aqueous sodium
hydrogencarbonate solution, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by basic silica gel
column chromatography (eluent: hexane-ethyl
acetate=l:9) to give a free salt of the title compound
as a colorless oil (yield 631 mg) . A solution of the
obtained free salt in ethyl acetate (5 mL) was added
to a solution of fumaric acid (211 mg) in methanol (2
mL) , and the mixture was concentrated under reduced
pressure. The residue was recrystallized from
ethanol-water to give the title compound as colorless
crystals (yield 553 mg, 57%) . 1H-NMR (DMSO-de) d :
1.71 (3H, s ) , 2.42 (3H, s ) , 3.83 (2H, s ) , 6.34
(IH, d , J=I. 8 Hz), 6.45 (2H, s ) , 7.15-7.16 (IH, m
), 7.21- 7.22 (IH, m ), 7.56-7.60 (IH, m ), 7.64-7.65
(IH, m ), 7.78-7.82 (IH, m), 8.48 (IH, d , J=2 .4 Hz),
8.84-8.86 (IH, m ), 3H not detected, melting point
182-183C Example 61N-methyl-1- (5-phenyl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3- yl)methanamine
fumarate 5-Phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (650 mg) was dissolved in
a mixture of a 40% methylamine methanol solution (808
mg) and methanol (30 mL) at room temperature and the
mixture was stirred for 10 min. Sodium borohydride
(118 mg) was added and the mixture was stirred for 10
min. The reaction mixture was concentrated under
reduced pressure at 3OC and the residue was extracted
with a saturated aqueous sodium hydrogencarbonate
solution (40 mL) and ethyl acetate (80 mL) . The
extract was washed with saturated brine (40 mL) dried
over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by
basic silica gel column chromatography (eluent: ethyl
acetate) and a solution of fumaric acid (242 mg) in
ethanol (24 mL) was added. The obtained crystals were
collected by filtration and recrystallized from
ethanol-water (85:15) to give the title compound as
colorless crystals (yield 480 mg, 52%) . 1H-NMR
(DMSO-de) d '- 2.42 (3H, s ) , 3.86 (2H, s ) , 6.42
(IH, d , J=I. 9 Hz), 6.47 (2H, s ) , 7.14-7.18 (2H, m
), 7.34-7.46 (3H, m ), 7.54-7.58 (IH, m ), 7.67 (IH, d
, J=I. 9 Hz), 7.76-7.80 (IH, m ), 8.46 (IH, dd, J=2.5,
0.8 Hz), 8.84 (IH, dd, J=4.9, 1.5 Hz), 3H not
detected. Example 62 1- [5-mesityl-l-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl]
-Nitiethylruethanamine furaarate To a solution of
5-mesityl-l- (pyridin-3-ylsulfonyl) -IHpyrrole-
3-carbaldehyde (0.37 g ) in tetrahydrofuran (15 mL)
was added dropwise a solution of a 40% methylamine
methanol solution (0.41 g ) in tetrahydrofuran (1 mL)
under ice-cooling, and the mixture was stirred at room
temperature for 2 hr. Methanol (10 mL) was added, and
the mixture was further stirred at room temperature
for 2 hr. Sodium borohydride (0.06 g ) was gradually
added under ice-cooling, and the mixture wasstirred at
room temperature for 1 hr. The reaction mixture was
concentrated under reduced pressure, a saturated
aqueous sodium hydrogencarbonate solution was added to
the residue, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
basic silica gel column chromatography (eluent:
hexane-ethyl acetate=l :1->ethyl acetate-methanol^ :1
) to give a free salt of the title compound as a
pale-brown oil. To a solution of the obtained free
salt in ethyl acetate (5 mL) was added dropwise a
solution of fumaric acid (0.14 g ) in methanol (2.5
mL) under ice-cooling, and the mixture was stirred at
room temperature for 15 min. The precipitate was
collected by filtration and recrystallized from
ethanol-water to give the title compound as white
crystals (yield 0.32 g , 61%) . 1H-NMR (DMSO-de) d :
1-58 (6H, s ) , 2.28 (3H, s ) , 2.44 (3H, s ) , 3.87
(2H, s), 6.21 (IH, s ) , 6.45 (2H, s ) , 6.83 (2H, s )
, 7.60 (IH, dd, J=8.1, 1.8 Hz), 7.70 (IH, s ) , 7.84
(IH, dd, J=8.4, 1.8 Hz), 8.46 (IH, s ), 8.88 (IH, d ,
J=3.9 Hz), 3H not detected. Example 63 N-methyl-l-{5-
[2- (methylthio) phenyl] -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl }methanamine fumarate To a solution (3
mL) of 5- [2- (methylthio) phenyl] -1-
(pyridin-3-ylsulfonyl) -lH-pyrrole-3-carbaldehyde (170
mg) in tetrahydrofuran were added a 40% methylamine
methanol solution (110 mg) and methanol (1 mL) at room
temperature, and the mixture was stirred for 1 hr.
Sodium borohydride (59.8 mg) was added under
ice-cooling. After stirring at room temperature for 2
hr, water was added and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried. over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography
(eluent: hexane-ethyl acetate=l: 1-"1: 9 )to give a
free salt of the title compound as a colorless oil.
The obtained free salt was dissolved in ethyl acetate,
and added to a solution (1 mL) of fumaric acid (33.2
mg) in methanol. The solvent was evaporated under
reduced pressure, and the residue was recrystallized
from ethanol to give the title compound as colorless
crystals (yield 89.3 mg, 38%) . 



1H-NMR (OMSO-db)d ' 2.11 (3H, s ), 2.43 (3H, s ) ,
3.86 (2H, s ) , 6.38 (IH, d , J=I. 8 Hz), 6.46 (2H, s
) , 7.07-7.20 (3H, m ), 7.41- 7.46 (IH, m), 7.53-7.58
(IH, m ), 7.68 (IH, d , J=I. 8 Hz), 7.79- 7.83 (IH, m
), 8.43 (IH, d , J=2 .4 Hz), 8.82-8.84 (IH, m ), 3H
not detected. Example 64 N-methyl-l-{5- [2-
(methylsulfonyl) phenyl] -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl}methanamine 0.5 fumarate By a similar
operation as in Example 63 and using 5- [2-
(methylsulfonyl) phenyl] -1- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (72.0 mg) , the title
compound was obtained as colorless crystals (yield
56.4 mg, 66%) . 1H-NMR (DMSO-de) d : 2.37 (3H, s ) ,
3.00 (3H, s ) , 3.71 (2H, s ) , 6.41 (IH, s), 6.48
(IH, d , J=I. 5 Hz), 7.14-7.17 (IH, m ), 7.61- 7.65
(2H, m ), 7.70-7.80 (2H, m ), 7.93-7.97 (IH, m ),
8.02-8.05 (IH, m ), 8.66 (IH, d , J=2.1 Hz), 8.87-8.89
(IH, m ), 2H not detected. Example 65 2-{4-[
(methylamino) methyl] -1- (pyridin-3-ylsulfonyl)
-IHpyrrole- 2-yl }benzonitrile fumarate By a similar
operation as in Example 63 and using 2- [4- formyl-1-
(pyridin-3-ylsulfonyl) -lH-pyrrole-2-yl]benzonitrile
(129 mg) , the title compound was obtained as
colorless crystals (yield 69 mg, 38%) . 1H-NMR
(DMSO-de) d 2.39 (3H, s ) , 3.82 (2H, s ) , 6.47 (2H,
s ) , 6.58 (IH, d , J=I. 8 Hz), 7.34-7.36 (IH, m ),
7.59-7.76 (4H, m ), 7.84-7.89 (2H, m ), 8.53 (IH, d ,
J=2 .4 Hz), 8.87-8.89 (IH, m ), 3H not detected.
Example 661- [5- (2, 6-dimethylphenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 3-yl]
-N-methylmethanamine fumarate To a solution of 5- (2,
6-dimethylphenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrole-3-carbaldehyde (0.42 g ) in
tetrahydrofuran (15 mL) was added dropwise a solution
of a 40% methyl amine methanol solution (0.48 g ) in
tetrahydrofuran (1 mL) under ice-cooling, and the
mixture was stirred at room temperature for 2 hr.
Methanol (10 mL) was added, and the mixture was
further stirred at room temperature for 2 hr. Sodium
borohydride (0.07 g ) was gradually added under
icecooling, and the mixture was stirred at room
temperature for 1 hr. The reaction mixture was
concentrated under reduced pressure, a saturated
aqueous sodium hydrogencarbonate solution was added to
the residue, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by
basic silica gel column chromatography (eluent:
hexaneethyl acetate=l :l->ethyl acetate-methanol=5: 1
) to give a free salt of the title compound as a
pale-brown oil. To a solution of the obtained free
salt in ethyl acetate (5 mL) was added dropwise a
solution of fumaric acid (0.12 g ) in methanol (2 mL)
under ice-cooling and the mixture was stirred at room
temperature for 15 min. The precipitate was collected
by filtration, and recrystallized from ethanol-water
to give the title compound as white crystals (yield
0.18 g , 50%). 1H-NMR (DMSOd 6)d : 1.62 (6H, s)-, 2.45
(3H, s ) , 3.88 (2H, s ) , 6.25 (IH, d , J=I. 5 Hz),
6.45 (2H, s ) , 7.02 (2H, d , J=7.5 Hz), 7.24 (IH, d ,
J=7.5 Hz), 7.58-7.62 (IH, m ), 7.71 (IH, s ) , 7.81-
7.85 (IH, m ), 8.44 (IH, d , J=2.7 Hz), 8.89 (IH, dd,
J=4.8, 1.5 Hz) , 3H not detected. Example 67 N-me
,thyl-l-{5- [2- (methylsulfinyl) phenyl] -1-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl}methanamine
fumarate To a suspension (5 mL) of sodium hydride (60%
in oil,39.5 mg) in tetrahydrofuran were added a
solution (3 mL) of 5- [2- (methylsulfinyl) phenyl]
-lH-pyrrole-3-carbaldehyde (160 mg) in
N,N-dimethylformamide, 15-crown-5 (181 mg) , and
pyridin-3- ylsulfonyl chloride (134 mg) under
ice-cooling. After stirring at room temperature for 1
hr, water was added and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
suspended in tetrahydrofuran (5 mL) , a 40%
methylamine methanol solution (160 mg) was added at
room temperature and the mixture was stirred for 1 hr.
Sodium borohydride (86.5 mg) was added under
ice-cooling. After stirring at room temperature for 2
hr, water was added and the mixture was extracted
twice with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was purified by basic silica gel column chromatography
(eluent: hexane-ethyl acetate=l :1-"ethyl acetate) to
give a free salt of the title compound as a paleyellow
oil. The obtained free salt was dissolved in ethyl
acetate, and added to a solution (1 mL) of fumaric
acid (28.1 mg) in methanol. The solvent was evaporated
under reduced pressure, and the residue was
recrystallized from ethanol to give the title compound
as colorless crystals (yield 83.9 mg, 24%) . 1H-NMR
(DMSO-de) d : 2.41 (3H, s ) , 2.49-2.51 (3H, m ), 3.81
(2H, s ) , 6.46 (2H, s), 6.50 (IH, d , J=I .5 Hz),
7.00 (IH, br) , 7.50- 8.00 (6H, m ), 8.57 (IH, br) ,
8.87-8.89 (IH, m ), 3H not detected. Example 68 2-
(2-fluorophenyl) -4- [(methylamino) methyl] -1-
(pyridin-3- ylsulfonyl) -lH-pyrrole-3-carbonitrile
fumarate 2- (2-Fluorophenyl) -4-formyl-l-
(pyridin-3-ylsulfonyl) -IHpyrrole- 3-carbonitrile (295
mg) was dissolved in a solution of methylamine
hydrochloride (1.12 g ) in methanol (20 mL) and the
mixture was stirred for 30 min. Sodium
triacetoxyborohydride(1.06 g ) was added and the
mixture was stirred for 2 hr. The reaction mixture was
concentrated under reduced pressure at 30C, a
saturated aqueous sodium hydrogencarbonate solution
(40 m l ) was added to the residue and the mixture was
extracted with ethyl acetate (80 mL) . The extract was
washed with saturated brine (40 mL) , dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified b y silica
gel column chromatography (eluent: ethyl
acetate-methanol=85: 15-"75:25) , and then b y basic
silica gel column chromatography (eluent: ethyl
acetate), and a solution o f fumaric acid (96 mg) in
ethanol (5 mL) was added. Crystallization from the
mixture gave the title compound as colorless crystals
(yield 120 mg, 30%) . 1H-NMR (DMSO-de) d : 2.40 (3H, s
) , 3.76 (2H, s ) , 6.57 (2H, s ) , 7.28-7.37 (3H, m
), 7.63-7.71 (2H, m ), 7.87 (IH, s ) , 7.95-7.99 (IH,
m ), 8.64 (IH, dd, J=2.5, 0.6 Hz), 8.94 (IH, dd,
J=4.9, 1.5 Hz), 3H not detected. Example 69 5-
(2-fluorophenyl) -3- [(methylamino) methyl] -1-
(pyridin-3- ylsulfonyl) -lH-pyrrole-2-carbonitrile
fumarate 5-Phenyl-l- (pyridin-3-ylsulfonyl)
-lH-pyrrole-3- carbaldehyde (650 mg) was dissolved in
a mixture of a 40% methylamine methanol solution (808
mg) and methanol (30 mL) at room temperature and the
mixture was stirred for 10 min. Sodium borohydride
(118 mg) was added and the mixture was stirred for 10
min. The reaction mixture was concentrated under
reduced pressure at 30C, a saturated aqueous sodium
hydrogencarbonate solution (40 mL) was added to the
residue and the mixture was extracted with ethyl
acetate (80 mL) . The extract was washed with
saturated brine (40 mL) , dried over anhydrous
magnesium sulfate, and concentrated under reduced
pressure. The residue was purified b y basic silica
gel column chromatography (eluent: ethyl acetate) and
a solution of fumaric acid (242 mg) in ethanol (24 mL)
was added. The obtained crystals were collected b y
filtration, andrecrystallized from ethanol-water
(85:15) to give the title compound as colorless
crystals (yield 480 mg, 52%) . 1H-NMR (DMSO-de) d :
2.27 (3H, s ) , 3.74 (2H, s ) , 6.57 (2H, s ) , 6.71
(IH, s), 7.29-7.38 (3H, m ), 7.58-7.64 (IH, m ),
7.71-7.75 (IH, m ), 7.96-8.00 (IH, m ), 8.66 (IH, d ,
J=2 .3 Hz), 8.97 (IH, dd, J=4.9, 1.5 Hz), 3H not
detected. Example 70 4- {4- [(methylamino) methyl] -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol- 2-yl}benzonitrile
fumarate To a solution (2 mL) of tert-butyl {[5-
(4-cyanophenyl) -1- (pyridin-3-ylsulfonyl)
-lH-pyrrol-3-yl ]methyl }methylcarbamate (382 mg) in
ethyl acetate was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (3 mL) at room
temperature. The mixture was stirred for 3 hr, and
basified with a saturated aqueous sodium
hydrogencarbonate solution. The mixture was extracted
with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue
was purified by basic silica gel column chromatography
(eluent: hexane-ethyl acetate=l: 1-"1: 9 ) to give a
free salt of the title compound as a pale-yellow oil.
The obtained free salt was dissolved in ethyl acetate,
and added to a solution (2 mL) of fumaric acid (77.1
mg) in methanol. The solvent was evaporated under
reduced pressure, and the residue was recrystallized
from a mixed solvent of ethanol and water to give the
title compound as colorless crystals (yield 218 mg,
55%) . 1H-NMR (DMSO-ds) d : 2.37 (3H, s ) , 3.79 (2H,
s ) , 6.47 (2H, s ) , 6.55 (IH, d , J=I. 8 Hz),
7.40-7.44 (2H, m ), 7.55-7.60 (IH, m ), 7.70-7.71 (IH,
m ), 7.81-7.87 (3H, m ), 8.55-8.56 (IH, m ), 8.84-
8.86 (IH, m ), 3H not detected. Example 71
4-fluoro-3-{4- [(methylamino) methyl] -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-2-yl}benzonitrile
0.5 fumarate By a similar operation as in Example 70
and using tertbutyl {[5- (5-cyano-2-fluorophenyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methyl
}methyl carbamate (100 mg) , the title compound was
obtained as colorless crystals (yield 37.1 mg, 40%) .
1H-NMR (DMSO-de) d : 2.34 (3H, s ) , 3.71 (2H, s ) ,
6.44 (IH, s ) , 6.55 (IH, brs) , 7.52 (IH, t , J=9.0
Hz), 7.60-7.68 (2H, m ), 7.73-7.75 (IH, m ), 7.91-7.93
(IH, m ), 8.03-8.08 (IH, m ), 8.64 (IH, d , J=2.4 Hz),
8.88-8.90 (IH, m ), 2H not detected. Example 72 1- [5-
(2-fluoro-5-methoxyphenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] -N-methylmethanamine fumarate
tert-Butyl {[5- (2-fluoro-5-methoxyphenyl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl] methyl
}methylcarbamate (475 mg) was dissolved in ethanol (10
mL) , a 4 mol/L hydrogen chlorideethyl acetate
solution (2 mL) was added and the mixture was stirred
at 70C for 30 min. The reaction mixture was
concentrated under reduced pressure, a saturated
aqueous sodium hydrogencarbonate solution was added,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was dissolved in ethyl
acetate, added to a solution (13 mL) of fumaric acid
(116 mg) in methanol, and the obtained crystals were
collected by filtration to give the title compound as
colorless crystals (yield 385 mg, 78%) . 1H-NMR (DMSOd
6)d : 2.41 (3H, s ) , 3.71 (3H, s ) , 3.82 (2H, s ) ,
6.47 (IH, d , J=I. 9 Hz), 6.48 (2H, s ) , 6.57-6.60
(IH, m ), 7.02- 7.07 (IH, m ), 7.12-7.18 (IH, m ),
7.60-7.64 (IH, m ), 7.70 (IH, d , J=I. 5 Hz),
7.89-7.93 (IH, m ), 8.60 (IH, d , J=2.3 Hz), 8.88 (IH,
dd, J=4.9, 1.5 Hz), 3H not detected. Example 73 1-
(2-fluoro-3-{4- [(methylamino) methyl] -1- (pyridin-3-
ylsulf onyl )-lH-pyrrol-2-yl }phenyl )ethanone
fumarate By a similar operation as in Example 70 and
using tertbutyl {[5- (3-acetyl-2-fluorophenyl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl] methyl
}methylcarbamate (118 mg) , the title compound was
obtained a s colorless crystals (yield 44.7 mg, 37%) .
1H-NMR (DMSO-de) d : 2.40 (3H, s ) , 2.49-2.53 (3H, m
), 3.80 (2H, m ), 6.47 (2H, s), 6.52 (IH, d , J=I .8
Hz), 7.32-7.40 (2H, m ), 7.59-7.64 (IH, m ), 7.73 (IH,
d , J=I .8 Hz), 7.86-7.93 (2H, m ) , 8.60 (IH, d ,
J=2.7 Hz), 8.87-8.89 (IH, m ), 3H not detected.
Example 74 1- [5- (2-fluoropyridin-3-yl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol-
3-yl]-N-methylmethanamine fumarate To a solution o f
tert-butyl { [5- (2-fluoropyridin-3-yl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl] methyl }methyl
carbamate (2.48 g ) in ethyl acetate (10 itiL) and
methanol (10 iaL ) was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (20 mL) at room
temperature. After stirring for 5 hr, the mixture was
concentrated under reduced pressure. The residue was
basified with a saturated aqueous sodium
hydrogencarbonate solution and extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified b y
basic silica gel column chromatography (eluent:
hexane-ethyl acetate=l :1- "1 :9 ) t o give a free
salt o f the title compound a s a pale-yellow oil. The
obtained free salt was dissolved in ethyl acetate (10
mL) and added to a solution o f (10 mL) fumaric acid
(350 mg) in methanol. The solvent was evaporated under
reduced pressure and the residue was recrystallized
from a mixed solvent o f ethanol and water to give the
title compound a s colorless crystals (yield 793 mg,
29%) . 1H-NMR (DMSOd 6)d : 2.39 (3H, s ) , 3.78 (2H, s
) , 6.48 (2H, s ) , 6.56 (IH, d , J=I. 8 Hz),
7.40-7.44 (IH, m ), 7.61-7.65 (IH, m ) , 7.72-7.79
(2H, m ), 7.89-7.93 (IH, m ) , 8.32-8.34 (IH, m ),
8.62 (IH, d , J=I. 8 Hz), 8.88-8.90 (IH, m ), 3H not
detected, melting point 183-184C Example 751- [5-
(3-fluoropyridin-4-yl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] -N-methylmethanamine fumarate
tert-Butyl {[5- (3-fluoropyridin-4-yl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-3-yl] methyl }methylcarbamate
(60 mg) was dissolved in methanol (5 mL) , a 4 mol/L
hydrogen chlorideethyl acetate solution (1.5 mL) was
added and the mixture was stirred at 70C for 30 min.
The reaction mixture was concentrated under reduced
pressure and a saturated aqueous sodium
hydrogencarbonate solution was added. The mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (8 mL) , a
solution of fumaric acid (58 mg) in methanol (2 mL)
was added, and the obtained crystals were collected by
filtration to give the title compound as colorless
crystals (yield 45 mg, 72%) . 1H-NMR (DMSO-d6)d : 2.37
(3H, s ), 3.78 (2H, s ) , 6.49 (2H, s ) , 6.64 (IH, d
, J=I. 5 Hz), 7.30-7.33 (IH, m ), 7.62-7.66 (IH, m ),
7.77 (IH, d , J=I. 5 Hz), 7.94-7.98 (IH, m ),
8.49-8.51 (IH, m ), 8.64 (IH, d , J=I. 5 Hz), 8.69
(IH, d , J=2.3 Hz), 8.90 (IH, dd, J=4.9, 1.5 Hz), 3H
not detected. Example 76 1- [5- (2-chloropyridin-3-yl)
-1- (pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine fumarate tert-Butyl {[5-
(2-chloropyridin-3-yl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methyl carbamate (280 mg) was
dissolved in ethanol (10 mL) , a 4 mol/L hydrogen
chlorideethyl acetate solution (2 mL) was added and
the mixture was stirred at 7OC for 30 min. The
reaction mixture was concentrated under reduced
pressure, a saturated aqueous sodium hydrogencarbonate
solution was added, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (10 mL) , a
solution of fumaric acid (116 mg) in methanol (3 mL)
was added, and theobtained crystals were collected by
filtration to give the title compound as colorless
crystals (yield 197 mg, 68%) . 1H-NMR (DMSO-d6)d :
2.40 (3H, s ), 3.81 (2H, s ) , 6.49 (2H, s ) , 6.52
(IH, d , J=I. 9 Hz), 7.47-7.52 (IH, m ), 7.61-7.73
(3H, m ), 7.90-7.94 (IH, m ), 8.50 (IH, dd, J=4.9, 1.9
Hz), 8.63-8.64 (IH, m ), 8.90 (IH, dd, J=4.5, 1.5 Hz),
3H not detected. Example 77 1-
[5-(6-chloropyridin-3-yl)-l- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] -N-methylmethanamine 1.5 fumarate
tert -butyl {[5- (6-chloropyridin-3-yl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl] methyl
}methylcarbamate (100 mg) was dissolved in methanol (8
mL) , a 4 mol/L hydrogen chlorideethyl acetate
solution (2 mL) was added and the mixture was 



stirred at 70C for 30 min. The reaction mixture was
concentrated under reduced pressure, a saturated
aqueous sodium hydrogencarbonate solution was added,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, and
concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography
(eluent: ethyl acetate-methanol=99: 1-"19: 1 ) to give
a free salt of the title compound. The obtained free
salt was dissolved in ethyl acetate (8 mL) , a
solution of fumaric acid (116 mg) in methanol (2 mL)
was added, and the obtained crystals were collected by
filtration to give the title compound as colorless
crystals (yield 60 mg, 52%) . 1H-NMR (DMSO-de) d :
2.41 (3H, s ) , 3.83 (2H, s ) , 6.52 (3H, s ) , 6.58
(IH, d , J=I. 5 Hz), 7.57-7.63 (2H, m ), 7.75-7.78
(2H, m ), 7.85-7.89 (IH, m ), 8.20 (IH, d , J=2 .3
Hz), 8.61 (IH, d , J=2 .6 Hz), 8.88 (IH, dd, J=4.9,
1.5 Hz), 4H not detected. Example 78 1- [5-
(6'-chloro-2,3'-bipyridin-5-yl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl]
-N-methylmethanamine 0.5 fumarate tert-Butyl {[5- (6'
-chloro-2, 3 '-bipyridin-5-yl) -1-
(pyridin-3-ylsulfonyl) -lH-pyrrol-3-yl] methyl
Jmethylcarbamate (100 mg) was dissolved in ethanol (8
mL) , a 4 mol/L hydrogenchloride-ethyl acetate
solution (2 mL) was added and the mixture was stirred
at 70C for 30 min. The reaction mixture was
concentrated under reduced pressure, a saturated
aqueous sodium hydrogencarbonate solution was added,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, and
concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography
(eluent: ethyl acetate-methanol=99: 1_"19: 1 ) to give
a free salt of the title compound. The obtained free
salt was dissolved in ethyl acetate (8 mL) , a
solution of fumaric acid (116 mg) in methanol (2 mL)
was added, and the obtained crystals were collected by
filtration to give the title compound as colorless
crystals (yield 61 mg, 66%) . 1H-NMR (DMSO-d6)d : 2.33
(3H, s ) , 3.69 (2H, s ) , 6.46 (IH, s ), 6.58-6.59
(IH, m ), 7.57-7.62 (IH, m ), 7.66-7.70 (2H, m ),
7.83- 7.88 (2H, m ), 8.15 (IH, d , J=8 .3 Hz), 8.52
(IH, d , J=I .9 Hz), 8.57 (IH, d , J=2.3 Hz),
8.60-8.61 (IH, m ), 8.86 (IH, d , J=4 .9 Hz), 9.18
(IH, d , J=2.3 Hz), 2H not detected. Example 79 l-{5-
(2-fluoropyridin-3-yl) -1- [(6-methoxypyridin-3- yl)
sulfonyl]-lH-pyrrol-3-yl}-N-methylmethanamine
hydrochloride By a similar operation as in Example 24
and using tertbutyl ({5- (2-fluoropyridin-3-yl) -1-
[(6-methoxypyridin-3- yl)
sulfonyl]-lH-pyrrol-3-yl}methyl)methylcarbamate (289
mg) , the title compound was obtained as colorless
crystals (yield 74.2 mg, 29%) . 1H-NMR (DMSOd 6)d :
2.52 (3H, s), 3.94 (3H, s ) , 3.99 (2H, s), 6.65 (IH,
d , J=I. 8 Hz), 6.99-7.02 (IH, m ), 7.42-7.47 (IH, m
), 7.73-7.80 (2H, m ) , 7.84 (IH, d , J=I .8 Hz),
8.27-8.28 (IH, m ), 8.34-8.36 (IH, m ), 9.10 (2H, brs)
. Example 80 (2-fluoro-3-{4- [(methylamino) methyl]
-1- (pyridin-3-ylsulfonyl) - lH-pyrrol-2-yl}phenyl)
methanol fumarate By a similar operation as in Example
70 and using tertbutyl ({5- [2-fluoro-3-
(hydroxymethyl) phenyl] -1- (pyridin-3-ylsulfon g
l)-lH-pyrrol-3-yl}methyl)methylcarbamate (238 mg) ,
the title compound was obtained as colorless crystals
(yield 55.3 mg, 22%) . 1H-NMR (DMSO-db)d : 2.40 (3H, s
), 3.80 (2H, s ) , 4.49 (2H, s ) , 6.43 (IH, d , J=I.
8 Hz), 6.47 (2H, s ) , 6.97-7.02 (IH, m ), 7.17- 7.22
(IH, m ), 7.54-7.62 (2H, m ) 7.68 (IH, d , J=I. 2 Hz),
7.84- 7.88 (IH, m ), 8.56 (IH, d , J=2 .1 Hz),
8.86-8.88 (IH, m ), 4H not detected. Example 81 1-
(2-fluoro-3-{4-[ (methylamino) methyl] -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-2-yl}phenyl) ethanol fumarate
By a similar operation as in Example 70 and using
tertbutyl ({5- [2-fluoro-3- (1-hydroxyethyl) phenyl]
-1- (pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl}methyl)
methyl carbamate (318 mg) , the title compound was
obtained as colorless crystals (yield 69.7 mg, 21%) .
1H-NMR (DMSO-de) d : 1-31 (3H, d , J=6.3 Hz), 2.40
(3H, s ) , 3.81 (2H, s), 4.90 (IH, q , J=6.3 Hz), 6.43
(IH, d , J=I .8 Hz), 6.47 (2H, s), 6.94-7.00 (IH, m ),
7.16-7.22 (IH, m ), 7.58-7.68 (3H, m ), 7.84-7.87 (IH,
m ), 8.55 (IH, d , J=2.7 Hz), 8.86-8.88 (IH, Ki) , 4H
not detected. Example 82 1- [5-
(2-fluoro-3-methoxyphenyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] -N-methylmethanamine fumarate
tert-Butyl {[5- (2-fluoro-3-methoxyphenyl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl] methyl
}methylcarbamate (475 mg) was dissolved in methanol
(20 mL) , a 4 mol/L hydrogen chlorideethyl acetate
solution (2 mL) was added and the mixture was stirred
at 7OC for 20 min. The reaction mixture was
concentrated under reduced pressure, a saturated
aqueous sodium hydrogencarbonate solution was added,
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was dissolved in ethanol
(13 mL) , fumaric acid (116 mg) was added, and
theobtained crystals were collected b y filtration to
give the title compound as colorless crystals (yield
310 mg, 63%) . 1H-NMR (DMSO-de) d : 2.41 (3H, s ) ,
3.82 (2H, s ) , 3.86 (3H, s ) , 6.45 (IH, d , J=I. 7
Hz), 6.48 (2H, s ) , 6.58-6.63 (IH, m ), 7.10- 7.16
(IH, m), 7.24-7.30 (IH, m ), 7.59-7.63 (IH, m ), 7.70
(IH, d , J=I. 5 Hz), 7.86-7.90 (IH, m ), 8.58 (IH, dd,
J=2.3, 0.7 Hz), 8.87-8.89 (IH, m ), 3H not detected.
Example 83 1- [5- (2-fluoro-6-methoxyphenyl) -1-
(pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl]
-N-methylmethanamine fumarate tert-Butyl { [5-
(2-fTuoro-6-methoxyphenyl) -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl] methyl }methyl carbamate (100 mg) was
dissolved in methanol (20 inL) , a 4 mol/L hydrogen
chlorideethyl acetate solution (2 mL) was added and
the mixture was stirred at 70C for 2 0 min. The
reaction mixture was concentrated under reduced
pressure, a saturated aqueous sodium hydrogencarbonate
solution was added, and the mixture was extracted with
ethyl acetate. The obtained organic layer was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was dissolved in ethanol (6 mL) , fumaric acid
(49 mg) was added, and the obtained crystals were
collected b y filtration to give the title compound as
colorless crystals (yield 53 mg, 51%) . 1H-NMR (DMSCHd
6)d : 2.45 (3H, s ) , 3.44 (3H, s ) , 3.83 (2H, s ) ,
6.36 (IH, d , J=I. 5 Hz), 6.48 (2H, s ) , 6.79-6.86
(2H, m ), 7.44- 7.52 (IH, m), 7.60-7.65 (IH, m ), 7.70
(IH, d , J=I. 5 Hz), 7.88- 7.92 (IH, m), 8.56 (IH, d ,
J=I .9 Hz), 8.88 (IH, dd, J=4.7, 1.7 Hz) , 3H not
detected. Example 84 l-{5- [4- (difluoromethoxy)
phenyl] -1- (pyridin-3-ylsulfonyl) -IHpyrrol- 3-yl
}-N-methylmethanamine fumarate B y a similar operation
as in Example 70 and using tertbutyl ({5- [4-
(difluoromethoxy) phenyl] -1- (pyridin-3- ylsulfonyl)
-lH-pyrrol-3-yl}methyl)methylcarbamate (550 mg) ,the
title compound was obtained as colorless crystals
(yield 313 mg, 62% for 2 steps) . 1H-NMR (DMSO-d )d :
2.38 (3H, s ) , 3.78 (2H, s ) , 6.40 (IH, s ) , 6.47
(2H, s), 7.15-7.24 (4H, m ), 7.32 (IH, t , J=73.5 Hz),
7.54-7.58 (IH, m ), 7.62 (IH, s), 7.77-7.80 (IH, m ),
8.50 (IH, d , J=2.4 Hz), 8.84 (IH, d , J=4.5 Hz), 3H
not detected. Example 85 N-methyl-1- [5-
(4-methylpyridin-3-yl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl ]methanamine fumarate tert-Butyl methyl
{[5- (4-methylpyridin-3-yl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrol-3-yl] methyl} carbamate (230
mg) was dissolved in methanol (20 mL) , a 4 mol/L
hydrogen chlorideethyl acetate solution (2 mL) was
added and the mixture was stirred at 70C for 20 min.
The reaction mixture was concentrated under reduced
pressure, a saturated aqueous sodium hydrogencarbonate
solution was added, and the mixture was extracted with
ethyl acetate. The obtained organic layer was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The
residue was purified by basic silica gel column
chromatography (eluent: ethyl acetate-methanol (99:
1_>95: 5 ) to give a free salt of the title compound.
This was dissolved in ethyl acetate (8 mL) , a
solution of fumaric acid (90 mg) in methanol (2 mL)
was added, and the obtained crystals were collected by
filtration to give the title compound as colorless
crystals (yield 115 mg, 48%) . 1H-NMR (DMSO-de) d :
1.89 (3H, s ) , 2.43 (3H, s ) , 3.84 (2H, s ) , 6.45
(IH, d , J=I. 9 Hz), 6.48 (2H, s ) , 7.29 (IH, d , J=4
.9 Hz), 7.60-7.65 (IH, m ), 7.73 (IH, d , J=I .9 Hz),
7.81-7.85 (IH, m ), 7. 98 (IH, s ) , 8. 47 (IH, d, J=4
. 9 Hz) , 8. 51 (IH, d, J=I . 9 Hz) , 8. 90 (IH, dd,
J=4 . 9, 1.5 Hz) , 3H not detected. Example 86
N-methyl-1- [5- (2-methylpyridin-3-yl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methanamine
fumarate By a similar operation as i n Example 70 and
using tertbutyl methyl{ [5- (2-methylpyridin-3-yl) -1-
(pyridin-3- ylsulfonyl) -lH-pyrrol-3-yl] methyl}
carbamate (278 mg) , the title compound was obtained
as colorless crystals (yield 93 mg, 32%) . 1H-NMR
(DMSCHd6)d : 2.00 (3H, s ) , 2.43 (3H, s ) , 3.83 (2H,
s ) , 6.42 (IH, s), 6.47 (2H, s ) , 7.20-7.24 (IH, m
), 7.28-7.31 (IH, m ), 7.59-7.63 (IH, m ), 7.70 (IH, s
) , 7.80-7.84 (IH, m ), 8.49- 8.51 (2H, m ), 8.88-8.90
(IH, m ), 3H not detected. Example 87 l-{5-
(2-fluoropyridin-3-yl) -1- [(6-methylpyridin-3- yl)
sulfonyl] -lH-pyrrol-3-yl}-N-methylmethanamine 0.5
fumarate To a .solution of tert-butyl ({5-
(2-fluoropyridin-3-yl) -1- [(6-methylpyridin-3-yl)
sulfonyl] -lH-pyrrol-3- yl} methyl )methylcarbamate
(86 mg) in ethanol (2 mL) was added a 4 mol/L hydrogen
chloride-ethyl acetate solution (2 mL) at room
temperature. The mixture was stirred for 2 hr, and
concentrated under reduced pressure. The residue was
basified with a saturated aqueous sodium
hydrogencarbonate solution, and the mixture was
extracted with ethyl acetate . The extract was washed
successively with a saturated aqueous sodium
hydrogencarbonate solution, water and saturated brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure to give a free salt of the
title compound as a paleyellow oil. The obtained free
salt was dissolved in ethyl acetate (2 mL) and added
to a solution (2 mL) of fumaric acid (11.3 mg) in
ethanol, and the solvent was evaporated under reduced
pressure. The residue was recrystallized from ethanol
to give the title compound as colorless crystals
(yield 14 mg, 18%) . 1H-NMR (DMSO-d6)d : 2.33 (3H, s )
, 2.56 (3H, s ) , 3.68 (2H, s ) , 6.44 (IH, s), 6.53
(IH, s ) , 7.41-7.50 (2H, m ), 7.64 (IH, s ) ,
7.74-7.81 (2H, m ), 8.34 (IH, s ) , 8.48 (IH, s ) , 2H
not detected. Example 88 1- [4-chloro-5-
(2-fluoropyridin-3-yl) -1- (pyridin-3-ylsulfonyl)
-IH-pyr rol- 3-yl ]-N-methylmethanamine fumarate
4-Chloro-5- (2-fluoropyridin-3-yl) -1- (pyridin-3-
ylsulfonyl) -lH-pyrrole-3-carbaldehyde (320 mg) was
dissolved in a solution of methylamine hydrochloride
(591 mg) in methanol (32 mL) and the mixture was
stirred for 30 min. Sodium triacetoxyborohydride (557
mg) was added and the mixture was stirred for 3 hrs.
The reaction mixture was concentrated under reduced
pressure at 30C, a saturated aqueous sodium
hydrogencarbonate solution was added to the residue
and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by basic
silica gel column chromatography (eluent: ethyl
acetate-methanol=99: 1-"95: 5 ) to give a free salt of
the title compound. This was dissolved in ethyl
acetate (8 mL) , a solution of fumaric acid (102 mg)
in methanol (2 mL) was added, and the obtained
crystals were collected by filtration to give the
title compound as colorless crystals (yield 52 mg,
12%) . 1H-NMR (DMSO-ds) d : 2.39 (3H, s ) , 3.70 (2H,
s ) , 6.65 (2H, s ) , 7.48-7.53 (IH, m ), 7.63-7.68
(IH, m ), 7.81 (IH, s ) , 7.84-7.96 (2H, m ),
8.40-8.42 (IH, m ), 8.65 (IH, d , J=I .9 Hz), 8.93
(IH, dd, J=4.9, 1.5 Hz), 3H not detected. Example 89
N-methyl-1- [1- (pyridin-3-ylsulfonyl) -5- (2-thienyl)
-lH-pyrrol- 3-yl]methanamine fumarate By a similar
operation as in Example 70 and using tertbutyl methyl
{[1- (pyridin-3-ylsulfonyl) -5- (2-thienyl) -IHpyrrol-
3-yl] methyl} carbamate (315 mg) , the title compound
was obtained as colorless crystals (yield 165 mg, 51%)
. 1H-NMR (DMSO-de) d : 2.43 (3H, s ) , 3.83 (2H, s ) ,
6.47 (2H, s ) , 6.52 (IH, d , J=I. 8 Hz), 7.07-7.12
(2H, m ), 7.55-7.62 (2H, m ), 7.70 (IH, d , J=I. 8
Hz), 7.84-7.88 (IH, m ), 8.53-8.54 (IH, m ), 8.83-8.85
(IH, m ), 3H not detected. Example 90N-methyl-1- [5-
(3-methylpyridin-2-yl) -1- (pyridin-3-ylsulfonyl) -
lH-pyrrol-3-yl]methanamine fumarate By a similar
operation as in Example 70 and using tertbutyl methyl
{[5- (3-methylpyridin-2-yl) -1- (pyridin-3-
ylsulfonyl)-lH-pyrrol-3-yl]methyl}carbamate (229 mg) ,
the title compound was obtained as colorless crystals
(yield 124 mg, 53%) . 1H-NMR (DMSO-d6)d : 2.18 (3H, s
), 2.44 (3H, s ) , 3.86 (2H, s ) , 6.46 (2H, s), 6.52
(IH, d , J=I .8 Hz), 7.32-7.36 (IH, m ), 7.66- 7.74
(3H, m ), 8.17-8.21 (IH, m ), 8.28-8.30 (IH, m ),
8.87-8.90 (2H, m ), 3H not detected. Example 91
2-fluoro-3-{4- [(methylamino) methyl] -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-2-yl }benzonitrile
fumarate By a similar operation as in Example 70 and
using tertbutyl { [5- (3-cyano-2-f luorophenyl) -1-
(pyridin-3-ylsulfonyl) - lH-pyrrol-3-yl] methyl
}methylcarbamate (170 mg) , the title compound was
obtained as colorless crystals (yield 96 mg, 74%) . 1
H-NMR (DMSO-d6 )d : 2.39 (3H, s ) , 3.80 (2H, s ) ,
6.47 (2H, s ), 6.59 (IH, d , J=I. 5 Hz), 7.43-7.48
(IH, m ), 7.52-7.57 (IH, m ), 7.60-7.65 (IH, m ), 7.76
(IH, d , J=I .8 Hz), 7.89-7.93 (IH, m ), 8.02-8.07
(IH, m ), 8.59-8.60 (IH, m ), 8.89-8.91 (IH, m ), 3H
not detected. Example 92 4-{4- [(methylamino) methyl]
-1- (pyridin-3-ylsulfonyl) -lH-pyrrol- 2-yl
}thiophene-3-carbonitr ile fumarate By a similar
operation as in Example 70 and using tertbutyl {[5-
(4-cyano-3-thienyl) -1- (pyridin-3-ylsulfonyl)
-IHpyrrol- 3-yl] methyl }methylcarbamate (297 mg) ,
the title compound was obtained as colorless crystals
(yield 155 mg, 50%) . 1 H-NMR (DMSO-d6 )d : 2.41 (3H,
s), 3.84 (2H, s ) , 6.47 (2H, s ) , 6.56 (IH, d ,
J=2.1 Hz), 7.59-7.74 (IH, m ), 7.67 (IH, d , J=3 .0
Hz), 7.73-7.74 (IH, m ), 7.86-7.90 (IH, m ), 8.57-8.59
(2H, m ) ,8.87-8.89 (IH, m ), 3H not detected. The
structures of the compounds described in Reference
Examples are shown in Tables 1-14.DESCRIPTION
HETEROCYCLIC COMPOUND TECHNICAL FIELD The present
invention relates to a novel heterocyclic compound.
BACKGROUND ART Since causal factor of schizophrenia as
well as of bipolar disorder, mood disorders and
emotional disorders is heterogeneous, it is desirable
that a drug has multiple pharmacological effects so as
to develop wide treatment spectrum. WO2004/026864A1
discloses that a carbostyril derivative represented by
the general formula: (wherein A ' represents
-(CH2)InCH2- , - (CH2)mO-, etc.; m represents an
integer of 1 to 4 ; and RA represents a hydrogen atom,
a Ci_4 alkyl group which may be substituted with 1 to
3 fluorine atoms, etc.) has D2 receptor antagonist
activity and serotonin 2A (5-HT 2A ) 



receptor antagonist activity and it is effective
fortreatment of schizophrenia and other central
nervous system disorders) . However, there is no
description in WO2004/026864A1 that carbostyril
derivatives described in the document have D2 receptor
partial agonist activity, 5-HT A receptor antagonist
activity, a1 receptor antagonist activity and
serotonin uptake inhibitory activity together and have
a wide treatment spectrum. WO 2005/019215 A l
discloses the compounds represented by the following
formula: (wherein A is -(CH2)mCH - , -(CH 2)mO- or the
like; m is an integer of 2 to 5 ; D is N , C or the
like; Z and Q are independently N , C or CH, provided
that at least one of Z and Q is N ; X and Y are
independently C , N or the like, and the bond between
X and Y is a single or double bond; R1 is hydrogen,
(Ci-C3)alkyl group or the like; R4, R5, R6 and R7 each
represents hydrogen, alkyl group or the like; and G
represents a group of monocyclic or bicyclic compound)
, which bind to dopamine D2 receptors. WO 2005/019215
A l teaches that some compounds disclosed therein have
an activity aspartial agonists of D receptors or an
activity as antagonists of D2 receptors, and may be
effective for the treatment of schizophrenia and other
central nervous system. However, WO 2005/019215 Al
does not specifically disclose the compounds of the
present invention. DISCLOSURE OF THE INVENTION An
object of the present invention is to provide an
antipsychotic drug which has a wider treatment
spectrum, less side effects and excellent tolerability
and safety as compared with well-known typical and
atypical antipsychotic drugs. The present inventors
have conducted intensive studies on the
above-described problem and consequently succeeded in
synthesizing a novel compound which has dopamine D2
receptor partial agonist activity (D2 receptor partial
agonist activity) , serotonin 5-HT A receptor
antagonist activity (5-HT2A receptor antagonist
activity) and adrenalin cci receptor antagonist
activity ((Xi receptor antagonist activity) and
further has serotonin uptake inhibitory effect (or
serotonin reuptake inhibitory effect) together in
addition to these effects. The present invention has
been completed based on this finding. There is
provided a heterocyclic compound or a - salt thereof
represented by the formula (1) :where R2 represents a
hydrogen atom or a lower alkyl group; A represents a
lower alkylene group or a lower alkenylene group; and
R1 represents a cyclo C3-C8 alkyl group, an aromatic
group or a heterocyclic group selected from the group
consisting of (I) to (IV) below: (I) a cyclo C3-C8
alkyl group; (II) an aromatic group selected from a
phenyl group, a naphthyl group, a dihydroindenyl group
and a tetrahydronaphthyl group; (III) a saturated or
unsaturated heteromonocyclic group having 1 to 4
hetero atoms selected from the group consisting of a
nitrogen atom, an oxygen atom and a sulfur atom; and
(IV) a benzene fused heterocyclic group that has 1 to
4 hetero atoms selected from the group consisting of a
nitrogen atom, an oxygen atom and a sulfur atom and
that is selected from the group consisting of (1) a
tetrahydroquinoxalinyl group, (2) a
tetrahydroquinazolinyl group, (3) a
dihydroquinazolinyl group, (4) an indolinyl group, (5)
an indolyl group,(6) an isoindolinyl group, (7) a
benzimidazolyl group, (8) a dihydrobenzimidazolyl
group, (9) a tetrahydrobenzazepinyl group, (10) a
tetrahydrobenzodiazepinyl group, (11) a
hexahydrobenzazocinyl group, (12) a
dihydrobenzoxazinyl group, (13) a dihydrobenzoxazolyl
group, (14) a benzisoxazolyl group, (15) a
benzoxadiazolyl group, (16) a tetrahydrobenzoxazepinyl
group, (17) a dihydrobenzothiazinyl group, (18) a
benzothiazolyl group, (19) a benzoxathiolyl group,
(20) a chromenyl group, (21) a dihydrobenzofuryl
group, (22) a carbazolyl group, (23) a dibenzofuryl
group and (24) a quinoxalinyl group . wherein at least
one group selected from the group consisting of the
groups (1) to (66) below may be present as a
substituent on the cyclo C3-C8 alkyl group, the
aromatic group and the heterocyclic group represented
by R1: (1) a lower alkyl group, (2) a lower alkenyl
group, (3) a halogen substituted lower alkyl group,
(4) a lower alkoxy group, (5) an aryloxy group, (6) a
lower alkylthio group, (7) a halogen substituted lower
alkoxy group, (8) a hydroxy group, (9) a protected
hydroxy group, (10) a hydroxy lower alkyl group,(11) a
protected hydroxy lower alkyl group, (12) a halogen
atom, (13) a cyano group, (14) an aryl group, (15) a
nitro group, (16) an amino group, (17) an amino group
having a group (s) selected from the group consisting
of a lower alkyl group, a lower alkanoyl group, a
lower alkoxycarbonyl group, a lower alkylsulfonyl
group, a carbamoyl group, a lower alkyl carbamoyl
group, an amino lower alkanoyl group, a lower
alkanoylamino lower alkanoyl group and a lower alkoxy
carbonylamino lower alkanoyl group as a substituent,
(18) a lower alkanoyl group, (19) an arylsulfonyl
group that may have a lower alkyl group (s) on the
aryl group, (20) a carboxy group, (21) a lower
alkoxycarbonyl group, (22) a carboxy lower alkyl
group, (23) a lower alkoxycarbonyl lower alkyl group,
(24) a lower alkanoylamino lower alkanoyl group, (25)
a carboxy lower alkenyl group, (26) a lower
alkoxycarbonyl lower alkenyl group, (27) a carbamoyl
lower alkenyl group that mayhave a group (s) selected
from the group consisting of- a lower alkyl group and
a halogen substituted lower alkyl group as a
substituent, (28) a carbamoyl group that may have a
group (s) selected from the group consisting of the
groups (i) to (lxxviii) below as a substituent: (i) a
lower alkyl group, (ii) a lower alkoxy group, (iii) a
hydroxy lower alkyl group, (iv) a lower alkoxy lower
alkyl group, (v) an aryloxy lower alkyl group, (vi) a
halogen substituted lower alkyl group, (vii) an amino
lower alkyl group that may have a group (s) selected
from the group consisting of a lower alkyl group-, a
lower alkanoyl group, an aroyl group and a carbamoyl
group, (viii) a cyclo C3-C8 alkyl group that may have
a group (s) selected from the group consisting of a
lower alkyl group, a hydroxy group, a lower
alkoxycarbonyl group and a phenyl lower alkoxy group
as a substituent, (ix) a cyclo C3-C8 alkyl substituted
lower alkyl group, (x) a lower alkenyl group, (xi) a
carbamoyl lower alkyl group that may have a group (s)
selected from the group consisting of a lower alkyl
group, phenyl group that may have a lower alkyl group
(s) and a phenyl group (s) that may have alower alkoxy
group (s) as a substituent, (xii) a lower
alkoxycarbonyl lower alkyl group, (xiii) a furyl lower
alkyl group (that may have a lower alkyl group (s) as
a substituent) on the furyl group, (xiv) a
tetrahydrofuryl lower alkyl group, (xv) a 1
,3-dioxolanyl lower alkyl group, (xvi) a
tetrahydropyranyl lower alkyl group, (xvii) a pyrrolyl
lower alkyl group (that may have a lower alkyl group
(s) as a substituent on the pyrrolyl group) , (xviii)
a lower alkyl group substituted with a
dihydropyrazolyl group that may have an oxo group (s),
(xix) a pyrazolyl lower alkyl group (that may have a
lower alkyl group (s) as a substituent on the
pyrazolyl group) , (xx) an imidazolyl lower alkyl
group, (xxi) a pyridyl lower alkyl group, (xxii) a
pyrazinyl lower alkyl group (that may have a lower
alkyl group (s) as a substituent on the pyrazinyl
group) , (xxiii) a pyrrolidinyl lower alkyl group
(that may have a group (s) selected from the group
consisting of an oxo group (s) and a lower alkyl group
as a substituent on the pyrrolidinyl group) , (xxiv) a
piperidyl lower alkyl group (that may have a group (s)
selected from the group consistingof a benzoyl group
and a lower alkanoyl group as a substituent on the
piperidyl group) , (xxv) a piperazinyl lower alkyl
group (that may have a lower alkyl group (s) as a
substituent on the piperazinyl group) , (xxvi) a
morpholinyl lower alkyl group, (xxvii) a thienyl lower
alkyl group (that may have a lower alkyl group (s) as
a substituent on the thienyl group) , (xxviii) a
thiazolyl lower alkyl group, (xxix) a
dihydrobenzofuryl lower alkyl group, (xxx) a
benzopyranyl lower alkyl group (that may have an oxo
group (s) as a substituent on the benzopyranyl group)
, (xxxi) a benzimidazolyl lower alkyl group, (xxxii)
an indolyl lower alkyl group that may have a lower
alkoxycarbonyl group (s) on the lower alkyl group) ,
(xxxiii) an imidazolyl lower alkyl group that has a
substituent (s) selected from the group consisting of
a carbamoyl group and a lower alkoxycarbonyl group on
the lower alkyl group, (xxxiv) a pyridyl group that
may have a group (s) selected from the group
consisting of a lower alkyl group, a lower alkoxy
group and a lower alkylthio low e r alkyl group as a
substituent, (xxxv) a pyrrolidinyl group that may have
a group (s) selected from the group consisting of a
loweralkyl group, a lower alkoxycarbonyl group, a
lower alkanoyl group and an aroyl group as a
substituent, (xxxvi) a piperidyl group that may have a
group (s) selected from the group consisting of a
lower alkyl group, a lower alkoxycarbonyl group, a
lower alkanoyl group and an aroyl group that may have
a group (s) selected from the group consisting of a
lower alkyl group and a halogen atom as a substituent,
(xxxvii) a tetrahydrofuryl group that may have an oxo
group (s), (xxxviii) a hexahydroazepinyl group that
may have an oxo group (s), (xxxix) a pyrazolyl group
that may have a group (s) selected from the group
consisting of a lower alkyl group, an aryl group and a
furyl group as a substituent, (xl) a thiazolyl group,
(xli) a thiadiazolyl group that may have a lower alkyl
group (s), (xlii) an isoxazolyl group that may have a
lower alkyl group (s), (xliii) an indazolyl group,
(xliv) an indolyl group, (xlv) a
tetrahydrobenzothiazolyl group, (xlvi) a
tetrahydroquinolyl group that may have a group (s)
selected from the group consisting of a lower alkyl
group, a lower alkoxy group, a halogen atom and an oxo
group as a substituent,(xlvii) a quinolyl group that
may have a lower alkyl group (s), (xlviii) a
benzodioxolyl lower alkyl group, (xlix) an aryl group
that may have a group (s) as a substituent, selected
from the group consisting of a halogen atom; a lower
alkyl group; a lower alkoxy group; a halogen
substituted lower alkyl group; a halogen substituted
lower alkoxy group; a lower alkenyl group; an amino
group that may have a group (s) selected from the
group consisting of a lower alkanoyl group, a lower
alkyl sulfonyl group, a lower alkyl group and an aryl
group; a sulfamoyl group; a lower alkylthio group; a
lower alkanoyl group; a lower alkoxycarbonyl group; a
pyrrolyl group; a lower alkynyl group; a cyano group;
a nitro group; an aryloxy group; an aryl lower alkoxy
group; a hydroxy group; a hydroxy lower alkyl group; a
carbamoyl group that may have a group (s) selected
from the group consisting of a lower alkyl group and
an aryl group; a pyrazolyl group; a pyrrolidinyl group
that may have an oxo group (s); an oxazolyl group; an
imidazolyl group that may have a lower alkyl group
(s); a dihydrofuryl group that may have an oxo group
(s) ; a thiazolidinyl lower alkyl group that may have
an oxo group (s) ; an imidazolyl lower alkanoyl group
and a piperidinylcarbonyl group, (1) a cyano lower
alkyl group, (Ii) a dihydroquinolyl group that may
have a group (s) selected from the group consisting of
a loweralkyl group and an oxo group, (lii) a halogen
substituted lower alkylamino group, (liii) a lower
alkylthio lower alkyl group, (liv) an amidino group
that may have a lower alkyl group (s) , (Iv) an
amidino lower alkyl group, (Ivi) a lower alkenyloxy
lower alkyl group, (lvii) an arylamino group that may
have a substituent (s) selected from the group
consisting of a lower alkyl group, a lower alkoxy
group, a halogen substituted lower alkyl group and a
halogen substituted lower alkoxy group, on the aryl
group, (lviii) an aryl lower alkenyl group, (lix) a
pyridylamino group that may have a lower alkyl group
(s), (Ix) an aryl lower alkyl group (that may have on
the aryl group and/or the lower alkyl group a group
(s) selected from the group consisting of a halogen
atom, a lower alkyl group, a halogen substituted lower
alkyl group, a halogen substituted lower alkoxy group,
a lower alkoxy group, a carbamoyl 



group and a lower alkoxycarbonyl group as a
substituent) , (lxi) a lower alkynyl group, (lxii) an
aryloxy lower alkyl group (that may have as a
substituent on the aryl group a group (s) selected
from the group consisting of a lower alkoxygroup; a
carbamoyl group that may have a group (s) selected
from the group consisting of a lower alkoxy group and
a lower alkyl group; and a pyrrolidinyl group that may
have an oxo group(s)), (lxiii) an- isoxazolidinyl
group that may have an oxo group (s) , (lxiv) a
dihydroindenyl group, (lxv) an aryl lower alkoxy lower
alkyl group, (lxvi) a tetrahydropyranyl group, (lxvii)
an azetidinyl group that may have a group (s) selected
from the group consisting of a lower alkanoyl group
and an aroyl group, (lxviii) an azetidinyl lower alkyl
group that may have a group (s) selected from the
group consisting of a lower alkanoyl group and aroyl
group, (lxix) a tetrazolyl group, (lxx) an indolinyl
group that may have an oxo group (s) , (Ixxi) a
triazolyl group that may have a group (s) selected
from the group consisting of a lower alkyl group and a
lower alkylthio group, (lxxii) an imidazolyl group
that may have a carbamoyl group (s), (lxxiii) an
oxazolyl group that may have a lower alkyl group (s),
(lxxiv) an isothiazolyl group that may have a lower
alkyl group (s), (lxxv) a benzimidazolyl group,(lxxvi)
a dihydrobenzothiazolyl group that may have an oxo
group (s) , (lxxvii) a thienyl group that may have a
lower alkoxycarbonyl group (s) , and (lxxviii) an
oxazolyl lower alkyl group that may have a lower alkyl
group (s) (29) an amino lower alkyl group that may
have a group (s) selected from the group consisting of
a lower alkyl group, a halogen substituted lower alkyl
group, a lower alkoxycarbonyl group, a lower alkanoyl
group, an aryl group, an aryl lower alkyl group, an
aroyl group and an amino substituted alkyl group (that
may have a lower alkyl group (s) as a substituent on
the amino group) on the amino group, (30) a lower
alkyl group substituted with a carbamoyl group that
may have a group (s) selected from the group
consisting of a lower alkyl group and a halogen
substituted lower alkyl group, (31) a thiocarbamoyl
group that may have a lower alkyl group (s), (32) a
sulfamoyl group, (33) an oxazolidinyl group that may
have an oxo group (s) , (34) an imidazolidinyl group
that may have a substituent (s) selected from the
group consisting of an oxo group and a lower alkyl
group, (35) a pyrrolidinyl group that may have an oxo
group (s) ,(36) an imidazolyl group, (37) a triazolyl
group, (38) an isoxazolyl group, (39) a piperidyl
group that may have a substituent (s) selected from
the group consisting of a lower alkyl group, a lower
alkanoyl group, an arylsulfonyl group, an oxo group, a
hydroxy group, and an amino group that may have a
group (s) selected from the group consisting of a
lower alkyl group, a lower alkanoyl group, a lower
alkoxycarbonyl group and a lower alkanoylamino lower
alkanoyl group, (40) a piperidylcarbonyl group that
may have a substituent (s) selected from the group
consisting of a lower alkyl group, a hydroxy group, a
hydroxy lower alkyl group, a lower alkanoyl group, a
carboxy lower alkyl group, a lower alkyl carbamoyl
lower alkyl group, a carbamoyl group, a lower alkoxy
group, a carboxy group, a lower alkoxycarbonyl group,
an amino group (on which 1 to 2 groups selected from
the group consisting of a lower alkyl group, a lower
alkanoyl group, a lower alkoxycarbonyl group and an
aroyl group may be present), a piperidyl group (on
which a group (s) selected from the group consisting
of a lower alkanoyl group, a lower alkoxycarbonyl
group and an aroyl group may be present) , piperazinyl
group (on which a lower alkyl group (s) may be present
as a substituent), a 1,4- dioxa-8-azaspiro [4 .5
]decyl group, a morpholinyl group, a hexahydro-1,
4-diazerinyl group (on which a loweralkyl group(s) may
be present as a substituent) , a pyridyl group, a
pyridyloxy group, a pyridyl lower alkoxy group, a
tetrahydroquinolyl group (on which an oxo group (s)
may be present), a benzodioxolyl group, an aryl lower
alkoxy group (that may have a group (s) selected from
the group consisting of a halogen atom, a lower alkyl
group, a lower alkoxy group and a halogen substituted
lower alkoxy group on the aryl group) , an aryl group
(on which a group (s) selected from the group
consisting of a halogen atom, a lower alkoxy group, a
hydroxy group may be present) , an aryloxy group (that
may have on the aryl group a group (s) selected from
the group consisting of a cyano group, a halogen atom,
a lower alkyl group, a lower alkoxy group and a
halogen substituted lower alkyl group) , an aryl lower
alkyl group (that may have on the aryl group a group
(s) selected from the group consisting of a halogen
atom, a lower alkyl group, a lower alkoxy group and a
halogen substituted lower alkyl group) , and an aroyl
group (that may have on the aryl group a group (s)
selected from the group consisting of a halogen atom
and a lower alkoxy group) , (41) a
pyrrolidinylcarbonyl group that may have a group as a
substituent, selected from the group consisting of a
hydroxy lower alkyl group, a carbamoyl group, a
hydroxy group, an amino group (that may have on the
amino group a group (s) selected from the group
consisting of a lower alkyl group, a lower
alkanoylgroup and an aroyl group) , a morpholinyl
lower alkyl group, a pyrrolidinyl lower alkyl group, a
piperidyl lower alkyl group, a piperazinyl lower alkyl
group (that may have a lower alkyl group (s) as a
substituent on the piperazinyl group) , an amino lower
alkyl group (that may have a lower alkyl group (s) as
a substituent on the amino group) , an aryloxy group
(that may have a halogen substituted lower alkoxy
group (s) on the aryl group) , an aryloxy lower alkyl
group (that may have a halogen substituted lower
alkoxy group (s) on the aryl group) and a
tetrahydroquinolyl group (on which an oxo group (s)
may be present), (42) a piperazinylcarbonyl group that
may have a group (s) as a substituent, selected from
the group consisting of a lower alkyl group, a cyclo
C3-C8 alkyl group, a lower alkanoyl group, a hydroxy
lower alkyl group, a lower alkoxy lower alkyl group, a
lower alkoxycarbonyl group, an amino lower alkyl group
(that may have a lower alkyl group (s) as a
substituent on the amino group) , a piperidyl lower
alkyl group (that may have a lower alkyl group (s) as
a substituent on the piperidyl group) , a morpholinyl
lower alkyl group, a pyrrolidinyl lower alkyl group, a
1 ,3-dioxolanyl lower alkyl group, a tetrahydrofuryl
lower alkyl group, a pyridyl lower alkyl group (that
may have a phenyl group (s) as a substituent on the
lower alkyl group), an imidazolyl lower alkyl group, a
furyl lower alkyl group, a pyrrolidinylcarbonyl lower
alkyl group, apiperidyl group that may have a lower
alkyl group (s) as a substituent, pyridyl group (that
may have on the pyridyl group a group (s) selected
from the group consisting of a lower alkyl group, a
cyano group and a halogen substituted lower alkyl
group as a substituent), a thieno [2, 3-b] pyridyl
group, an aryl group (on which a group (s) selected
from the group consisting of a halogen atom and a
lower alkyl group may be present) , an aroyl group, a
furyl carbonyl group, an aryl lower alkoxycarbonyl
group and an oxo group, (43) a
hexahydroazepinylcarbonyl group, (44) a hexahydro-1,
4-diazepinylcarbonyl group that may have a substituent
(s) selected from the group consisting of a lower
alkyl group and a pyridyl group, (45) a
dihydropyrrolylcarbonyl group that may have a lower
alkyl group (s), (4 6 ) a thiomorpholinylcarbonyl
group, (47) a morpholinylcarbonyl group that may have
a group (s) selected from the group consisting of a
lower alkyl group, a piperidyl lower alkyl group and
an aryl group, (48) a thiazolidinyl carbonyl group
that may have an aryl group (s) that may have a group
(s) selected from the group consisting of a lower
alkoxy group and a cyano group, (49) an azabicyclo [3
.2 .2 ]nonylcarbonyl group, (50) an 8-azabicyclo [3.2
.1 ]octylcarbonylgroup that may have a halogen
substituted or unsubstituted aryloxy group(s), (51) an
indolinylcarbonyl group, (52) a
tetrahydroquinolylcarbonyl group, (53) a
tetrahydropyrido [3. 4-b] indolylcarbonyl group, (54)
a morpholinyl lower alkyl group, (55) a piperazinyl
lower alkyl group that may have a lower alkyl group
(s) on the piperazinyl group, (56) a
morpholinylcarbonyl lower alkyl group, (57) a
piperazinylcarbonyl lower alkyl group that may have a
lower alkyl group (s) on the piperazinyl group, (58)
an oxo group, (59) an amino lower alkoxy group (that
may have a lower alkyl group (s) on the amino group),
(60) a lower alkoxy lower alkoxy group, (61) a
piperazinyl group that may have a group (s) selected
from the group consisting of an oxo group, a lower
alkyl group, a lower alkanoyl group and a lower
alkoxycarbonyl group, (62) a morpholinyl group, (63) a
1 ,3 ,8-triazaspiro [4 .5 ]decanylcarbonyl group that
may have a group (s) selected from the group
consisting of an oxo group and an aryl group, (64) a
tetrahydropyridylcarbonyl group that may have a
pyridyl group (s), (65) an imidazolidinylcarbonyl
group that mayhave a thioxo group (s), and (66) a 1
,4-dioxa-8-azaspiro [4 .5 ]decanyl group. The present
invention provides a compound represented by the
general formula (1) , wherein R1 represents a cyclo
C5-C6 alkyl group, an aromatic group or a heterocyclic
group selected from the group consisting of (I) to
(IV) below: (I) a cyclo C5-C6 alkyl group; (II) an
aromatic group selected from a phenyl group, naphthyl
group, dihydroindenyl group and tetrahydronaphthyl
group; (III) a saturated or unsaturated
heteromonocyclic group that has 1 to 2 hetero atoms .
selected from the group consisting of a nitrogen atom,
oxygen atom and sulfur atom, and that is selected from
the group consisting of a pyrrolidinyl group,
piperidyl group, pyrazolyl group, pyridyl group,
pyrimidinyl group, pyrazinyl group, isoxazolyl group,
thiazolyl group, pyranyl group, and thienyl group; and
(IV) a benzene fused heterocyclic group that has 1 to
4 hetero atoms selected from the group consisting of a
nitrogen atom, oxygen atom and sulfur atom and that is
selected from the group consisting of . (1) a
tetrahydroquinoxalinyl group, (2) a
tetrahydroquinazolinyl group, (3) a
dihydroquinazolinyl group, (4) an indolinyl group, (5)
an indolyl group, (6) an isoindolinyl group, (7) a
benzimidazolinylgroup, (8) a dihydrobenzimidazolyl
group, (9) a tetrahydrobenzazepinyl group, (10) a
tetrahydrobenzodiazepinyl group, (11) a
hexahydrobenzazocinyl group, (12) a
dihydrobenzoxazinyl group, (13) a dihydrobenzoxazolyl
group, (14) a benzisoxazolyl group, (15) a
benzoxadiazolyl group, (16) a tetrahydrobenzoxazepinyl
group, (17) a dihydrobenzothiazinyl group, (18) a
benzothiazolyl group, (19) a benzoxathiolyl group,
(20) a chromenyl group, (21) a dihydrobenzofuryl
group, (22) a carbazolyl group, (23) a dibenzofuryl
group, and (24) a quinoxalinyl group wherein, on the
aromatic group and the heterocyclic group represented
by R1, 1 to 5 groups selected from the group
consisting of the groups (1) to (66) below may be
present as a substituent (s) : (1) a lower alkyl
group, (2) a lower alkenyl group, (3) a halogen
substituted lower alkyl group, (4) a lower alkoxy
group, (5) a phenoxy group, (6) a lower alkylthio
group, (7) a halogen substituted lower alkoxy group,
(8) a hydroxy group, (9) a phenyl lower alkoxy group,
(10) a hydroxy lower alkyl group, (11) a lower alkoxy
lower alkyl group, (12) a halogen atom, (13) a cyano
group,(14) a phenyl group, (15) a nitro group, (16) an
amino group, (17) an amino group having 1 to 2 groups
selected from the group consisting of a lower alkyl
group, a lower alkanoyl group, a lower alkoxycarbonyl
group, a lower alkylsulfonyl group, a carbamoyl group,
a lower alkyl carbamoyl group, an amino lower alkanoyl
group, a lower alkanoylamino lower alkanoyl group and
a lower alkoxycarbonylamino lower alkanoyl group as a
substituent (s) , (18) a lower alkanoyl group, (19) a
phenylsulfonyl group that may have a single lower
alkyl group on the phenyl group, (20) a carboxy group,
(21) a lower alkoxycarbonyl group, (22) a carboxy
lower alkyl group, (23) a lower alkoxycarbonyl lower
alkyl group, (24) a lower alkanoylamino lower alkanoyl
group, (25) a carboxy lower alkenyl group, (26) a
lower alkoxycarbonyl lower alkenyl group, (27) a
carbamoyl lower alkenyl group that may have 1 to 2
groups selected from the group consisting of a lower
alkyl group and a lower alkyl group substituted with 1
to 3 halogen atoms as asubstituent (s) , (28) a
carbamoyl group that may have 1 to 2 groups selected
from the group consisting of the groups (i) to
(lxxviii) below as a substituent (s) : 



(i) a lower alkyl group, (ii) a lower alkoxy group,
(iii) a hydroxy lower alkyl group, (iv) a lower alkoxy
lower alkyl group, (v) an phenoxy lower alkyl group,
(vi) a halogen substituted lower alkyl group, (vii) an
amino lower alkyl group that may have 1 to 2 groups
selected from the group consisting of a lower alkyl
group, a lower alkanoyl group, a benzoyl group and a
carbamoyl group, (viii) a cyclo C3-C8 alkyl group that
may have 1 to 3 groups selected from the group
consisting of a lower alkyl group, a hydroxy group, a
lower alkoxycarbonyl group and a phenyl lower alkoxy
group as a substituent (s) , (ix) a cyclo C3-C8 alkyl
substituted lower alkyl group, (x) a lower alkenyl
group, (xi) a lower alkyl group having 1 to 2
carbamoyl groups that may have 1 to 2 groups as a
substituent (s) selected from the group consisting of
a lower alkyl group, a phenyl group that may have a
single lower alkyl group and a phenyl group that may
have a single lower alkoxy group,(xii) a lower alkyl
group having 1 to 2 lower alkoxy carbonyl groups,
(xiii) a furyl lower alkyl group (that may have 1 to 2
lower alkyl groups as a substituent (s) on the furyl
group) , (xiv) a tetrahydrofuryl lower alkyl group,
(xv) a 1 ,3-dioxolanyl lower alkyl group, (xvi) a
tetrahydropyranyl lower alkyl group, (xvii) a pyrrolyl
lower alkyl group (that may have 1 to 2 lower alkyl
groups on the pyrrolyl group as a substituent (s) ) ,
(xviii) a lower alkyl group substituted with a
dihydropyrazolyl group that may have a single oxo
group, (xix) a pyrazolyl lower alkyl group (that may
have 1 to 3 lower alkyl groups as a substituent (s) on
the pyrazolyl group) , (xx) an imidazolyl lower alkyl
group, (xxi) a pyridyl lower alkyl group, (xxii) a
pyrazinyl lower alkyl group (that may have 1 to 3
(preferably 1 ) lower alkyl groups as a substituent
(s) on the pyrazinyl group), (xxiii) a pyrrolidinyl
lower alkyl group (that may have 1 to 2 groups
selected from the group consisting of an oxo group and
a lower alkyl group as a substituent (s) on the
pyrrolidinyl group), (xxiv) a piperidyl lower alkyl
group (that may have 1 to 3 groups selected from the
groupconsisting of a benzoyl group and a lower
alkanoyl group as a substituent (s) on the piperidyl
group), (xxv) a piperazinyl lower alkyl group (that
may have 1 to 3 lower alkyl groups as a substituent
(s) on the piperazinyl group) , (xxvi) a morpholinyl
lower alkyl group, (xxvii) a thienyl lower alkyl group
(that may have 1 to 3 lower alkyl groups as a
substituent (s) on the thienyl group) , (xxviii) a
thiazolyl lower alkyl group, (xxix) a
dihydrobenzofuryl lower alkyl group, (xxx) a
benzopyranyl lower alkyl group (that may have a single
oxo group as a substituent on the benzopyranyl group)
, (xxxi) a benzimidazolyl lower alkyl group, (xxxii)
an indolyl lower alkyl group that may have 1 to 3
lower alkoxycarbonyl groups on the lower alkyl group)
, (xxxiii) an imidazolyl lower alkyl group that has 1
to 3 substituents selected from the group consisting
of a carbamoyl group and a lower alkoxycarbonyl group,
on the lower alkyl group, (xxxiv) a pyridyl group that
may have 1 to 3 groups selected from the group
consisting of a lower alkyl group, a lower alkoxy
group and a lower alkylthio lower alkyl group as a
substituent (s) , (xxxv) a pyrrolidinyl group that may
have 1 to 3 groups selected from the group consisting
of alower alkyl group, a lower alkoxycarbonyl group, a
lower alkanoyl group and a benzoyl group as a
substituent (s) , (xxxvi) a piperidyl group that may
have 1 to 3 groups selected from the group consisting
of a lower alkyl group, a lower alkoxycarbonyl group,
a lower alkanoyl group and a benzoyl group (that may
have 1 to 3 groups selected from the group consisting
of a lower alkyl group and a halogen atom as a
substituent (s) on the phenyl group) , (xxxvii) a
tetrahydrofuryl group that may have a single oxo group
(xxxviii) a hexahydroazepinyl group that may have a
single oxo group, (xxxix) a pyrazolyl group that may
have 1 to 3 groups selected from the group consisting
of a lower alkyl group, a phenyl group and a furyl
group as a substituent (s) , (xl) a thiazolyl group,
(xli) a thiadiazolyl group that may have 1 to 3 lower
alkyl groups, (xlii) an isoxazolyl group that may have
1 to 3 lower alkyl groups, (xliii) an indazolyl group,
(xliv) an indolyl group, (xlv) a
tetrahydrobenzothiazolyl group, (xlvi) a
tetrahydroquinolyl group that may have 1 to 3 groups
selected from the group consistingof a lower alkyl
group, a lower alkoxy group, a halogen atom and an oxo
group as a substituent (s) , (xlvii) a quinolyl group
that may have 1 to 3 lower alkyl groups, (xlviii) a
benzodioxolyl lower alkyl group, (xlix) a phenyl group
or naphthyl group that may have 1 to 3 groups as a
substituent (s) , selected from the group consisting
of a halogen atom; a lower alkyl group; a lower alkoxy
group; a halogen substituted lower alkyl group; a
halogen substituted lower alkoxy group; a lower
alkenyl group; an amino group that may have 1 to 2
groups selected from the group consisting of a lower
alkanoyl group, a lower alkyl sulfonyl group, a lower
alkyl group and an aryl group; a sulfamoyl group; a
lower alkylthio group; a lower alkanoyl group; a lower
alkoxycarbonyl group; pyrrolyl group; a lower alkynyl
group; a cyano group; a nitro group; a phenyloxy
group; a phenyl lower alkoxy group; a hydroxy group; a
hydroxy lower alkyl group; a carbamoyl group that may
have 1 to 2 groups selected from the group consisting
of a lower alkyl group and a phenyl group; a pyrazolyl
group; a pyrrolidinyl group that may have a single oxo
group; oxazolyl group; an imidazolyl group that may
have 1 to 3 lower alkyl groups; a dihydrofuryl group
that may have a single oxo group; thiazolidinyl lower
alkyl group that may have two oxo groups; imidazolyl
lower alkanoyl group and piperidinylcarbonyl group,(1)
a cyano lower alkyl group, (Ii) a dihydroquinolyl
group that may have 1 to 3 group (s) selected from the
group consisting of a lower alkyl group and oxo group,
(lii) a halogen substituted lower alkylamino group,
(liii) a lower alkylthio lower alkyl group, (liv) an
amidino group that may have a lower alkyl group, (Iv)
an amidino lower alkyl group, (lvi) a lower alkenyloxy
lower alkyl group, (lvii) a phenylamino group that may
have 1 to 3 substituents selected from the group
consisting of a lower alkyl group, a lower alkoxy
group, a halogen substituted lower alkyl group and a
halogen substituted lower alkoxy group on the phenyl
group, (lviii) a phenyl lower alkenyl group, (lix) a
pyridylamino group that may have 1 to 3 lower alkyl
groups, (Ix) a phenyl lower alkyl group (that may have
as a substituent (s) on the phenyl group and/or the
lower alkyl group 1 to 3 groups selected from the
group consisting of a halogen atom, a lower alkyl
group, a halogen substituted lower alkyl group, a
halogen substituted lower alkoxy group, a lower alkoxy
group, carbamoyl group and a lower alkoxycarbonyl
group) , (lxi) a lower alkynyl group,(Ixii) a
phenyloxy lower alkyl group (that may have 1 to 3
groups selected from the group consisting of a lower
alkoxy group, N-lower alkoxy-Nlower alkylcarbamoyl
group and. oxopyrrolidinyl group as a substituent (s)
on the phenyl group), (lxiii) an isoxazolidinyl group
that may have a single oxo group, (lxiv) a
dihydroindenyl group, (lxv) a phenyl lower alkoxy
lower alkyl group, (lxvi) a tetrahydropyranyl group,
(lxvii) an azetidinyl group that may have 1 to 3
groups selected from the group consisting of a lower
alkanoyl group and benzoyl group, (lxviii) an
azetidinyl lower alkyl group that may have 1 to 3
groups selected from the group consisting of a lower
alkanoyl group and benzoyl group, (lxix) a tetrazolyl
group, (lxx) an indolinyl group that may have a single
oxo group, (lxxi) a triazolyl group that may have 1 to
3 groups selected from the group consisting of a lower
alkyl group and a lower alkylthio group, (lxxii) an
imidazolyl group that may have 1 to 3 carbamoyl
groups, (lxxiii) an oxazolyl group that may have 1 to
3 lower alkyl groups, (lxxiv) an isothiazolyl group
that may have 1to 3 lower alkyl groups, (lxxv) a
benzimidazolyl group, (lxxvi) a dihydrobenzothiazolyl
group that may have a single oxo group, (lxxvii) a
thienyl group that may have 1 to 3 lower
alkoxycarbonyl groups, and (lxxviii) an oxazolyl lower
alkyl group that may have 1 to 3 lower alkyl groups,
(29) an amino lower alkyl group that may have 1 to 2
groups selected from the group consisting of a lower
alkyl group, a halogen substituted lower alkyl group,
a lower alkoxycarbonyl group, a lower alkanoyl group,
a phenyl group, a phenyl lower alkyl group, a benzoyl
group and an amino substituted alkyl group (that may
have 1 to 2 lower alkyl groups as a substituent (s) on
the amino group), on the amino group, (30) a lower
alkyl group substituted with a single carbamoyl group
that may have 1 to 2 groups selected from the group
consisting of a lower alkyl group and a halogen
substituted lower alkyl group, (31) a thiocarbamoyl
group that may have 1 to 2 lower alkyl groups, (32) a
sulfamoyl group, (33) an oxazolidinyl group that may
have a single oxo group, (34) an imidazolidinyl group
that may have 1 to 2 substituents selected from the
group consisting of an oxo group and a lower alkyl
group,(35) a pyrrolidinyl group that may have a single
oxo group, (36) an imidazolyl group, (37) a triazolyl
group, (38) an isoxazolyl group, (39) a piperidyl
group that may have 1 to 3 substituents selected from
the group consisting of a lower alkyl group, a lower
alkanoyl group, a lower alkylphenylsulfonyl group, an
oxo group, a hydroxy group, and an amino group that
may have 1 to 2 groups selected from the group
consisting of a lower alkyl group, a lower alkanoyl
group, a lower alkoxycarbonyl group and a lower
alkanoylamino lower alkanoyl group, (40) a
piperidylcarbonyl group that may have 1 to 3
substituent (s) selected from the group consisting of
a lower alkyl group, a hydroxy group, a hydroxy lower
alkyl group, a lower alkanoyl group, a carboxy lower
alkyl group, a lower alkyl carbamoyl lower alkyl
group, a carbamoyl group, a lower alkoxy group, a
carboxy group, a lower alkoxycarbonyl group, an amino
group (on which 1 to 2 groups selected from the group
consisting of a lower alkyl group, a lower alkanoyl
group, a lower alkoxycarbonyl group and a benzoyl
group may be present) , a piperidyl group (on which 1
to 3 groups selected from the group consisting of a
lower alkanoyl group, a lower alkoxycarbonyl group and
a benzoyl group may be present) , a piperazinyl group
(on which 1 to 3 lower alkyl groups may bepresent as a
substituent (s) ), a l,4-dioxa-8- azaspiro [4 .5]decyl
group, a morpholinyl group, a hexahydro-1,
4-diazepynyl group (on which a single lower alkyl
group may be present as a substituent) , a pyridyl
group, a pyridyloxy group, a pyridyl lower alkoxy
group, a tetrahydroquinolyl group (on which a single
oxo group may be present) , a benzodioxolyl group, a
phenyl lower alkoxy group (that may have on the phenyl
group 1 to 3 groups selected from the group consisting
of a halogen atom, a lower alkyl group, a lower alkoxy
group and a halogen substituted lower alkoxy group) ,
a phenyl group (on which 1 to 3 groups selected from
the group consisting of a halogen atom, a lower alkoxy
group and a hydroxy group may be present) , phenyl oxy
group (that may have on the phenyl group 1 to 3 groups
selected from the group consisting of a cyano group, a
halogen atom, a lower alkyl group, a lower alkoxy
group and a halogen substituted lower alkyl group) , a
phenyl lower alkyl group (on the phenyl group, 1 to 3
groups selected from the group consisting of a halogen
atom, a lower alkyl group, a lower alkoxy group and a
halogen substituted lower alkyl group may be present)
, and a benzoyl group (that may have 1 to 3 groups
selected from the group consisting of a halogen atom
and a lower alkoxy group on the phenyl group) , (41) a
pyrrolidinylcarbonyl group that may have 1 to 3 groups
as a substituent (s) selected from the group
consisting of a hydroxy lower alkyl group,carbamoyl
group, a hydroxy group, an amino group (that may have
1 to 2 groups selected from the group consisting of a
lower alkyl group, a lower alkanoyl group and a
bemzoyl group on the amino group) , a morpholinyl
lower alkyl group, a pyrrolidinyl lower alkyl group, a
piperidyl lower alkyl group, a piperazinyl lower alkyl
group (that may have a single lower alkyl group as a
substituent on the piperazinyl group) , an amino lower
alkyl group (that may have 1 to 2 lower alkyl groups
may be present as a substituent on the amino group) ,
phenyloxy group (that may have 1 to 3 halogen
substituted lower alkoxy groups on the phenyl group) ,
a phenyloxy lower alkyl group (that may have 1 



to 3 halogen substituted lower alkoxy groups on the
phenyl group) and a tetrahydroquinolyl group (on which
an oxo group may be present) , (42) a
piperazinylcarbonyl group that may have 1 to 3 groups
as a substituent (s) selected from the group
consisting of a lower alkyl group, a cyclo C3-C8 alkyl
group, a lower alkanoyl group, a hydroxy lower alkyl
group, a lower alkoxy lower alkyl group, a lower
alkoxycarbonyl group, an amino lower alkyl group (that
may have 1 to 2 lower alkyl groups as a substituent
(s) on the amino group), a piperidyl lower alkyl group
(that may have 1 to 2 lower alkyl groups as a
substituent (s) on the piperidyl group), a morpholinyl
lower alkyl group, a pyrrolidinyl lower alkyl group, a
1 ,3-dioxoranyl lower alkyl group, a
tetrahydrofuryllower alkyl group, a pyridyl lower
alkyl group (that may have 1 to 2 phenyl groups as a
substituent (s) on the lower alkyl group) , an
imidazolyl lower alkyl group, a furyl lower alkyl
group, a pyrrolidinylcarbonyl lower alkyl group, a
piperidyl group that may have 1 to 2 lower alkyl
groups as a substituent (s) ) , a pyridyl group (that
may have 1 to 3 groups selected from the group
consisting of a lower alkyl group, a cyano group and a
halogen substituted lower alkyl group as a substituent
(s) on the pyridyl group), a thieno [2, 3-b] pyridyl
group, a phenyl group (on which 1 to 3 groups selected
from the group consisting of a halogen atom and a
lower alkyl group may be present) a benzoyl group, a
furyl carbonyl group, a phenyl lower alkoxycarbonyl
group and an oxo group, (43) a
hexahydroazepinylcarbonyl group, (44) a hexahydro-1,
4-diazepinylcarbonyl group that may have 1 to 3
substituents selected from the group consisting of a
lower alkyl group and a pyridyl group, (45) a
dihydropyrrolylcarbonyl group that may have 1 to 3
lower alkyl groups, (4 6 ) a thiomorpholinylcarbonyl
group, (47) a morpholinylcarbonyl group that may have
1 to 3 groups selected from the group consisting of a
lower alkyl group, a piperidyl lower alkyl group and a
phenyl group,(48) a thiazolidinyl carbonyl group that
may have 1 to 3 phenyl groups that may have 1 to 3
groups selected from the group consisting of a lower
alkoxy group and a cyano group, ( ) an azabicyclo [3
.2 .2 ]nonylcarbonyl group, (50) an 8-azabicyclo [3 .2
.1 ]octylcarbonyl group that may have 1 to 3 halogen
substituted or unsubstituted phenyloxy groups, (51) an
indolinylcarbonyl group, (52) a
tetrahydroquinolylcarbonyl group, (53) a
tetrahydropyrido [3 .4-b] indolylcarbonyl group, (54)
a morpholinyl lower alkyl group, (55) a piperazinyl
lower alkyl group that may have 1 to 3 Lower alkyl
groups on the piperazinyl group, (56) a
morpholinylcarbonyl lower alkyl group, (57) a
piperazinylcarbonyl lower alkyl group that may have 1
to 3 lower alkyl groups on the piperazinyl group, (58)
an oxo group, (59) an amino lower alkoxy group (that
may have 1 to 2 lower alkyl groups on the amino group)
, (60) a lower alkoxy lower alkoxy group, (61) a
piperazinyl group that may have 1 to 3 groups selected
from the group consisting of an oxo group, a lower
alkyl group, a lower alkanoyl group and a lower
alkoxycarbonyl group,(62) a morpholinyl group, (63) a
1 ,3 ,8-triazaspiro [4 .5 ]decanylcarbonyl group that
may have 1 to 3 groups selected from the group
consisting of an oxo group and a phenyl group, (64) a
tetrahydropyridylcarbonyl group that may have 1 to 3
pyridyl groups, (65) an imidazolidinylcarbonyl group
that may have a single thioxo group, and (66) a 1
,4-dioxa-8-azaspiro [4 .5 ]decanyl group. The present
invention provides a compound represented by the
general formula (1), wherein A is a lower alkylene
group. The present invention provides a compound
represented by the general formula (1) , wherein R1
represents a cyclo C5-C6 alkyl group, an aromatic
group or a heterocyclic group selected from the group
consisting of (I) to (III) shown below: (I) a cyclo
C5-C6 alkyl group; (II) a phenyl group; and (III) a
saturated or unsaturated heteromonocyclic group having
1 to 2 nitrogen atoms selected from the group
consisting of a pyrrolidinyl group, a piperidyl group,
a pyrazolyl group, a pyridyl group, pyrimidinyl group
and a thiazolyl group, and on the cyclo C5-C6 alkyl
group, the aromatic group and the heterocyclic group
represented by R1, 1 to 5 groups selected from the
group consisting of (1) to(66) defined in claim 2 may
be present as a substituent (s) . The present
invention provides a compound represented by the
general formula (1) , wherein R1 represents (I) a
cyclo C5-C6 alkyl group, and, on the cyclo C5-C6 alkyl
group represented by R1, 1 to 5 groups selected from
the group consisting of (1) to (66) defined in claim 2
may be present as a substituent (s) . The present
invention provides a compound represented by the
general formula (1) , wherein R1 represents (II) a
phenyl group, and, on aromatic group represented by
R1, 1 to 5 groups selected from the group consisting
of (1) to (66) defined in claim 2 may be present as a
substituent (s) . The present invention provides a
compound represented by the general formula (1) ,
wherein R1 represents (III) a saturated or unsaturated
heteromonocyclic group having 1 to 2 nitrogen atoms
selected from a pyrrolidinyl group, a piperidyl group,
pyrazolyl group, a pyridyl group, a pyrimidinyl group
and a thiazolyl group, and, on heterocyclic group
represented by R1, 1 to 5 groups selected from the
group consisting of (1) to (66) defined in claim 2 may
be present as a substituent (s) . The present
invention provides a compound represented by the
general formula (1), wherein R1 represents a cyclo
C5-C6 alkyl group, an aromatic group or a heterocyclic
group selected from the groupconsisting of (I) to
(III) shown below: (I) a cyclo C5-C6 alkyl group; (II)
a phenyl group; and (III) a saturated or unsaturated
heteromonocyclic group having 1 to 2 nitrogen atoms
selected from a pyrrolidinyl group, a piperidyl group,
a pyrazolyl group, a pyridyl group, a pyrimidinyl
group and a thiazolyl group, and on the cyclo C5-C6
alkyl group, aromatic group and heterocyclic group
represented by R1, 1 to 5 groups selected from the
group consisting of (1), (4), (10), (17), (18), (21),
(28), (29), (30), (33), (34), (35), (36), (39), (61)
and (62) shown below may be present as a substituent
(s) : (1) a lower alkyl group, (4) a lower alkoxy
group, (10) a hydroxy lower alkyl group, (17) an amino
group having 1 to 2 groups selected from the group
consisting of a lower alkyl group, a lower alkanoyl
group, a lower alkoxycarbonyl group, a lower
alkylsulfonyl group, a carbamoyl group, a lower alkyl
carbamoyl group, an amino lower alkanoyl group, a
lower alkanoylamino lower alkanoyl group and a lower
alkoxycarbonylamino lower alkanoyl group, as a
substituent (s) , (18) a lower alkanoyl group, (21) a
lower alkoxycarbonyl group, (28) a carbamoyl group
that may have 1 to 2groups selected from the group
consisting of the groups (i), (ii) , (iv) , (xii) and
(xxi) below as a substituent (s) : (i) a lower alkyl
group, (ii) a lower alkoxy group, (iv) a lower alkoxy
lower alkyl group, (xii) a lower alkyl group having 1
to 2 lower alkoxy carbonyl groups, (xxi) a pyridyl
lower alkyl group, (29) an amino lower alkyl group
that may have, on the amino group, 1 to 2 groups
selected from the group consisting of a lower alkyl
group, a halogen substituted lower alkyl group, a
lower alkoxycarbonyl group, a lower alkanoyl group, a
phenyl group, a phenyl lower alkyl group, a benzoyl
group and an amino substituted lower alkyl group
(which may have 1 to 2 lower alkyl groups may be
present as a substituent (s) on the amino group) ,
(30) a lower alkyl group substituted with a single
carbamoyl group that may have 1 to 2 groups selected
from the group consisting of a lower alkyl group and a
halogen substituted lower alkyl group, (33) an
oxazolidinyl group that may have a single oxo group,
(34) an imidazolidinyl group that may have 1 to 2
substituents selected from the group consisting of an
oxo group and a lower alkyl group, (35) a pyrrolidinyl
group that may have asingle oxo group, (36) an
imidazolyl group, (39) a piperidyl group that may have
1 to 3 substituents selected from the group consisting
of a lower alkyl group, a lower alkanoyl group, a
lower alkyl phenylsulfonyl group, an oxo group,
hydroxy . group, and an amino group that may have 1 to
2 groups selected from the group consisting of a lower
alkyl group, a lower alkanoyl group, a lower
alkoxycarbonyl group and a lower alkanoylamino lower
alkanoyl group, (61) a piperazinyl group that may have
1 to 3 groups selected from the group consisting of an
oxo group, a lower alkyl group, a lower alkanoyl group
and a lower alkoxycarbonyl group, and (62) a
morpholinyl group. The present invention provides a
compound represented by the general formula (1) ,
wherein R1 represents (I) a cyclohexyl group, and, on
the cyclo C5-C6 alkyl group represented by R1, 1 to 3
groups selected from the group consisting of (1), (4),
(10), (17), (18), (21), (28), (29), (30), (33), (34),
(35), (36), (39), (61) and (62) defined in claim 8 may
be present as a substituent (s) . The present
invention provides a compound represented by the
general formula (1) , wherein R1 represents (II) a
phenyl group, and, on the aromatic group represented
by R1, 1 to 3 groups selected from the group
consisting of (1), (4), (10), (17), (18) (21),(28),
(29), (30), (33), (34), (35), (36), (39), (61) and
(62) defined in claim 8 may be present as a
substituent (s) . The present invention provides a
compound represented by the general formula (1) ,
wherein R1 represents (II) a phenyl group, and, on the
aromatic group represented by R1, 1 to 3 groups
selected from the group consisting of (1), (4), (10),
(17), (18), (28), (33), (35), (39) and (61) shown
below may be present as a substituent (s) . (1) a
lower alkyl group, (4) a lower alkoxy group, (10) a
hydroxy lower alkyl group, (17) an amino group having
1 to 2 groups selected from the group consisting of a
lower alkyl group, a amino lower alkanoyl group, a
lower alkanoylamino lower alkanoyl group and a lower
alkoxy carbonylamino lower alkanoyl group, as a
substituent (s) , (18) a lower alkanoyl group, (28) a
carbamoyl group having a single lower alkoxy lower
alkyl group, (33) an oxazolidinyl group that may have
a single oxo group, (35) a pyrrolidinyl group that may
have a single oxo group, (39) a piperidyl group, and
(61) a piperazinyl group that may have 1 to 2groups
selected from the group consisting of an oxo group, a
lower alkanoyl group and a lower alkoxycarbonyl group.
The compound according to claim 11, wherein R1 is a
phenyl group having, on the phenyl group, a single
lower alkyl group, a single lower alkoxy group and a
single amino group having 1 or 2 lower alkyl groups on
the amino group; a phenyl group having, on the phenyl
group, a single lower alkyl group, a single lower
alkoxy group and a single carbamoyl group having a
single lower alkyl group, which has two lower alkoxy
groups on the lower alkyl group; a phenyl group
having, on the phenyl group, a single hydroxy lower
alkyl group, a single lower alkoxy group and a single
oxazolidinyl group having a single oxo group on the
oxazolidinyl group; a phenyl group having, on the
phenyl group, a single lower alkyl group, a single
lower alkoxy group and a single pyrrolidinyl group; a
phenyl group having, on the phenyl group, a single
lower alkyl group, a single lower alkoxy group and a
single piperidyl group; a phenyl group having, on the
phenyl group, a single lower alkyl group, a single
lower alkoxy group and a single piperazyl group having
a single lower alkanoyl group on the piperazyl group;
a phenyl group having, on the phenyl group, asingle
lower alkyl group, a single lower alkoxy group and a
single piperazyl group having a single lower alkanoyl
group and a single oxo group on the piperazyl group; a
phenyl group having, on the phenyl group, a single
lower alkyl group, a single lower alkoxy group and a
single piperazyl group having a single lower
alkoxycarbonyl group and a single oxo group on the
piperazyl group; a phenyl group having, on the phenyl
group, a single lower alkyl group, a single lower
alkoxy group and a single N- [(N-lower
alkoxy-carbonylamino) lower alkanoyl] amino group; a
phenyl group having, on the phenyl group, a single
lower alkyl group, a single lower alkoxy group and a
single N- (amino lower alkanoyl) amino group; a phenyl
group having, on the phenyl group, a single lower
alkyl group, a single lower alkoxy group and a single
N- [(N-lower alkanoyl amino) lower alkanoyl] amino
group; a phenyl group having, on the phenyl group, a
single lower alkoxy group, a single lower alkanoyl 



group and a single piperazyl group having a single
lower alkoxycarbonyl group on the piperazyl group; or
a phenyl group having, on the phenyl group, a single
lower alkoxy group, a single hydroxy lower alkyl group
and a single piperazyl group having a single lower
alkoxycarbonyl group on the piperazyl group.The
present invention provides a compound represented by
the general formula (1), wherein R1 represents a
saturated or unsaturated heteromonocyclic group having
1 to 2 nitrogen atoms selected from a piperidyl group,
pyrazolyl group and thiazolyl group, and, on the
heterocyclic group represented by R1, 1 to 3 groups
selected from the group consisting of (1), (4), (10),
(17), (18), (21), (28), (29), (30), (33), (34), (35),
(36), (39), (61) and (62) defined in claim 8 may be
present as a substituent (s) . The present invention
provides a compound represented by the general formula
(1) , wherein R1 represents (III) a saturated or
unsaturated heteromonocyclic group having 1 to 2
nitrogen atoms selected from a piperidyl group,
pyrazolyl group and thiazolyl group, and, on the
heterocyclic group represented by R1, 1 to 3 groups
selected from the group consisting of (1), (17) and
(28) shown below may be present as a substituent (s) .
(1) a lower alkyl group; (17) an amino group having 1
to 2 groups selected from the group consisting -of a
lower alkyl group and a lower alkanoyl group, as a
substituent (s) ; and (28) a carbamoyl group that may
have 1 to 2 lower alkyl groups. The present invention
provides a compound represented by the general formula
(1), wherein R1represents a pyrazolyl group having a
single lower alkyl group and a single lower alkanoyl
amino group; a pyrazolyl group having a single lower
alkyl group and a single N,N-di-lower alkyl amino
group; a piperidyl group having a single N,N-dilower
alkyl carbamoyl group; or a thiazolyl group having a
single N,N-dilower alkyl carbamoyl group. The present
invention provides a pharmaceutical composition
comprising a heterocyclic compound of the general
formula (1) or a salt thereof according to the present
invention, as an active ingredient and a
pharmaceutically acceptable carrier. The present
invention provides a pharmaceutical composition
according to the present invention can be used as a
pharmaceutical composition for treating or preventing
central nervous system disorders . The present
invention provides a pharmaceutical composition
according to the present invention can be used as a
pharmaceutical composition for treating or preventing
central nervous system disorders selected from the
group consisting of schizophrenia; refractory,
intractable or chronic schizophrenia; emotional
disturbance; psychotic disorder; mood disorder;
bipolar I type disorder; bipolar II type disorder;
depression; endogenous;depression; major depression;
melancholy and refractory depression; dysthymic
disorder; cyclothymic disorder; panic attack; panic
disorder; agoraphobia; social phobia;
obsessive-compulsive disorder; post-traumatic stress
disorder; generalized anxiety disorder; acute stress
disorder; hysteria; somatization disorder; conversion
disorder; pain disorder; hypochondriasis; factitious
disorder; dissociative disorder; sexual dysfunction;
sexual desire disorder; sexual arousal disorder;
erectile dysfunction; anorexia nervosa; bulimia
nervosa; sleep disorder; adjustment disorder; alcohol
abuse; alcohol intoxication; drug addiction; stimulant
intoxication; narcotism; anhedonia; iatrogenic
anhedonia; anhedonia of a psychic or mental cause;
anhedonia associated with depression; anhedonia
associated with schizophrenia; delirium; cognitive
impairment; cognitive impairment associated with
Alzheimer's disease, Parkinson's disease and other
neurodegenerative diseases; cognitive impairment
caused by Alzheimer's disease; Parkinson's disease and
associated neurodegenerative diseases; cognitive
impairment of schizophrenia; cognitive impairment
caused by refractory, intractable or chronic
schizophrenia; vomiting; motion sickness; obesity;
migraine; pain (ache) ; mental retardation; autism
disorder (autism); Tourette's disorder; tic disorder;
attention-def icit/hyperactivity disorder; conduct
disorder; and Down's syndrome.The present invention
provides a process for producing a pharmaceutical
composition comprising mixing a heterocyclic compound
represented by the formula (1) or a salt thereof with
a pharmaceutically acceptable carrier. The present
invention provides use of a heterocyclic compound
represented by the formula (1) or a salt thereof as a
drug. Specifically provided is of a heterocyclic
compound represented by the formula (1) or a salt
thereof, as a dopamine D2 receptor partial agonist
and/or serotonin 5-HT2A receptor antagonist and/or an
adrenaline cci receptor antagonist and/or a serotonin
uptake inhibitor (or a serotonin reuptake inhibitor) .
The present invention provides a method for treating
or preventing a central nervous system disorder
comprising administering a heterocyclic compound of
the formula (1) or a salt thereof to human or animal .
The present invention provides a process for producing
a heterocyclic compound represented by the [wherein
R1, R2 and A are the same as defined in claim1 ] or a
salt thereof, characterized by comprising a reaction
of a compound represented by the formula: [wherein R i
and A are the same as defined above, and X1 represents
a halogen atom or a group which causes a substitution
reaction the same as in a halogen atom] or a salt
thereof with a compound represented by the formula:
[wherein R2 is the same as defined above] or a salt
thereof. BEST MODE FOR CARRYING OUT THE INVENTION
Specific examples of each of the groups shown in the
general formula (1) are as follows. Specific examples
of each of the groups shown in the general formula are
as follows. Examples of the lower alkyl group include
a linear or branched alkyl group having 1 to 6 carbon
atoms. Specific examples thereof include a methyl
group, ethyl group, n-propyl group, isopropyl group,
nbutyl group, isobutyl group, tert-butyl group,
secbutyl group, n-pentyl group, 1-ethylpropyl group,
isopentyl group, neo-pentyl group, n-hexyl group, 1 ,2
,2-trimethylpropyl group, 3 ,3-dimethylbutyl group,
2-ethylbutyl group, isohexyl group, and
3-meth.ylpentyl group. Examples of the lower alkylene
group include a linear or branched alkylene group
having 1 to 6 carbon atoms. Specific examples thereof
include a methylene group, ethylene group,
trimethylene group, 2- methyltrimethylene group, 2
,2-dimethylethylene group, 2 ,2-dimethyltrimethylene
group, 1-methyltrimethylene group, methylmethylene
group, ethylmethylene group, tetramethylene group,
pentamethylene group, and hexamethylene group.
Examples of the lower alkenylene group include a
linear or branched alkenylene group having 1 to 3
double bonds and 2 to 6 carbon atoms. Specific
examples thereof include a vinylene group, 1-
propenylene group, 1-methyl-l-propenylene group, 2-
methyl-1-propenylene group, 2-propenylene group, 2-
butenylene group, 1-butenylene group, 3-butenylene
group, 2-pentenylene group, 1-pentenylene group, 3-
pentenylene group, 4-pentenylene group, 1,3-
butadienylene group, 1 ,3-pentadienylene group, 2-
penten-4-ynylene group, 2-hexenylene group, 1-
hexenylene group, 5-hexenylene group, 3-hexenylene
group, 4-hexenylene group, 3 ,3-dimethyl-l-propenylene
group, 2-ethyl-l-propenylene group,
1,3,5-hexatrienylene group, 1 ,3-hexadienylene group,
and 1,4- hexadienylene group. Examples of the lower
alkenyl group include a linear or branched alkenyl
group having 1 to 3 double bonds and 2 to 6 carbon
atoms, including both a trans and cis-conf igurations
. Specific examples thereof include a vinyl group,
1-propenyl group, 2-propenyl group,
1-methyl-l-propenyl group, 2-methyl-l-propenyl group,
2-methyl-2-propenyl group, 2-propenyl group, 2-
butenyl group, 1-butenyl group, 3-butenyl group, 2-
pentenyl group, 1-pentenyl group, 3-pentenyl group, 4-
pentenyl group, 1 ,3-butadienyl group, 1
,3-pentadienyl group, 2-penten-4-yl group, 2-hexenyl
group, 1-hexenyl group, 5-hexenyl group, 3-hexenyl
group, 4-hexenyl group, 3 ,3-dimethyl-l-propenyl
group, 2-ethyl-lpropenyl group, 1 ,3 ,5-hexatrienyl
group, 1 ,3-hexadienyl group, and 1 ,4-hexadienyl
group. Examples of the halogen atom include a fluorine
atom, chlorine atom, bromine atom and iodine atom.
Examples of the halogen substituted lower alkyl group
include a lower alkyl group as illustrated above
substituted with 1 to 7 , more preferably, 1 to 3
halogen atoms. Specific examples thereof include a
fluoromethyl group, difluoromethyl group, trif
luoromethyl group, chloromethyl group, dichloromethyl
group, trichloromethyl group, bromomethyl group,
dibromomethyl group,dichlorofluoromethyl group, 2
,2-difluoroethyl group, 2,2,2-trifluoroethyl group,
pentafluoroethyl group, 2- fluoroethyl group,
2-chloroethyl group, 3,3,3- trifluoropropyl group,
heptaf luoropropyl group, 2 ,2 ,3 ,3 ,3-pentaf
luoropropyl group, heptaf luoroisopropyl group,
3-chloropropyl group, 2-chloropropyl group, 3-
bromopropyl group, 4,4 ,4-trif luorobutyl group, 4 , 4
, 4 , 3 ,3-pentaf luorobutyl group, 4-chlorobutyl
group, 4-bromobutyl group, 2-chlorobutyl group, 5,5,5-
trif luoropentyl group, 5-chloropentyl group, 6 , 6 ,
6- trif luorohexyl group, b-chlorohexyl group, and
perf luorohexyl group. Examples of the lower alkoxy
group include a linear or branched alkoxy group having
1 to 6 carbon atoms. Specific examples thereof include
a methoxy group, ethoxy group, n-propoxy group,
isopropoxy group, n-butoxy group, isobutoxy group,
tert-butoxy group, sec-butoxy group, n-pentyloxy
group, isopentyloxy group, neopentyloxy group,
n-hexyloxy group, isohexyloxy group, and
3-methylpentyloxy group. Examples of the aryl group
include a phenyl group, substituted phenyl group,
biphenyl group, substituted biphenyl group, naphthyl
group, and substituted naphthyl group. Examples of the
substituent for an aryl group include a lower alkyl
group as illustrated above (preferably a linear or
branched lower alkyl group having 1 to 6 carbon atoms)
, a halogen atom as illustrated above, and an
aminogroup. On the aryl group, 1 to 7 , preferably 1
to 5 , more preferably, 1 to 2 substituents of at
least one type of these may be present. Specific
examples of the aryl group may include a phenyl group,
(2-, 3-, or 4- )biphenyl group, (1- or 2-)naphthyl
group, (2-, 3-, or 4-)methylphenyl group, (2-, 3-, or
4-) ethylphenyl group, (2-, 3-, or 4-) n-propylphenyl
group, (2-, 3-, or 4-)n-butylphenyl group, (2-, 3-, or
4-) n-pentylphenyl group, (2-, 3-, or 4-)
n-hexylphenyl group, (2-, 3-, or 4-) isobutylphenyl
group, (2-, 3-, or 4-)tertbutylphenyl group, (3-, 4-,
5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-)methyl-2-biphenyl
group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'-)methyl-3-biphenyl group, (2-, 3-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6 '-)methyl-4-biphenyl group, (3-,
4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'-)ethyl-2-biphenyl group, (2-, 4- , 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6'- )ethyl-3-biphenyl group, (2-,
3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)ethyl-4-biphenyl group, (3-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6'- )n-proryl-2- biphenyl group, (2-, 4-,
5-, .6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)n-propyl-3-biphenyl group, (2-, 3-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6 '- )n-propyl-4-biphenyl group, (3-, 4-,
5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'- )n-butyl-2-
biphenyl group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-,
or 6'-)n-butyl-3-biphenyl group, (2-, 3-, 5-, 6-, 2'-,
3'- , 4'-, 5'-, or 6'-) n-butyl-4 -biphenyl group,
(3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)n-pentyl-2-biphenyl group, (2-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6'-)npentyl-3-biphenyl group, (2-, 3-,
5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)
n-pentyl-4-biphenyl group, (3-, 4- , 5- , 6-, 2'-,
3'-, 4'-, 5'-, or 6 '- )n-hexyl-2-biphenyl group, (2-,
4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)nhexyl-
3-biphenyl group, (2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-,
or 6 '- )n-hexyl-4-biphenyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6'- )isobutyl-2-biphenyl group,
(2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)isobutyl-3- biphenyl group, (2-, 3-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6'-)isobutyl-4-biphenyl group, (3-,
4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)tert-butyl-2-biphenyl group, (2-, 4-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6 '- )tert-butyl-3- biphenyl group,
(2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)
tert-butyl-4-biphenyl group, (2-, 3-, 4-, 5-, 6-, 7-,
or 8-)methyl-l-naphthyl group, (1-, 3-, 4-, 5-, 6-,
7-, or 8-)methyl-2-naphthyl group, (2-, 3-, 4-, 5-,
6-, 7-, or 8-) ethyl-1-naphthyl group, (1-, 3-, 4-,
5-, 6-, 7-, or 8-) ethyl-2-naphthyl group, (2-, 3-,
4-, 5-, 6-, 7-, or 8-)n-propyl-l-naphthyl group, (1-,
3-, 4-, 5-, 6-, 7-, or 8-)n-propyl-2-naphthyl group,
(2-, 3-, 4-, 5-, 6-, 7-, or 8-) n-butyl-1-naphthyl
group, (1-, 3-, 4- , 5-, 6-, 7-, or 8-)
n-butyl-2-naphthyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) n-pentyl-1-naphthyl group, (1-, 3-, 4- 5-, 6-, 7-,
or 8-) n-pentyl-2-naphthyl group, (2-, 3-, 4- , 5-,
6-, 7-, or 8-) n-hexyl-1- naphthyl group, (1-, 3-, 4-,
5-, 6-, 7-, or 8-)n-hexyl- 2-naphthyl group, (2-, 3-,
4-, 5-, 6-, 7-, or 8-)isobutyl-l-naphthyl group, (1-,
3-, 4- , 5-, 6-, 7-,or 8-) isobutyl-2-naphthyl group,
(2- , 3-, 4-, 5-, 6-, 7-, or 8-) tert-butyl-1-naphthyl
group, (1-, 3-, 4-, 5-, 6-, 7-, or 8-)
tert-butyl-2-naphthyl group, (2-, 3-, or 4-)
chlorophenyl group, (2-, 3-, or 4-) fluorophenyl
group, (2-, 3-, or 4-) bromophenyl group, (2-, 3-, 4-,
5-, 6-, 7-, or 8-) chloro-1-naphthyl group, (1-, 3-,
4-, 5-, 6-, 7-, or 8-) chloro-2-naphthyl group, (2-,
3-, 4-, 5-, 6-, 7-, or 8-) fluoro-1-naphthyl group,
(1-, 3-, 4-, 5-, 6-, 7-, or 8-) fluoro-2-naphthyl
group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
bromo-1-naphthyl group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-) bromo-2-naphthyl group, (2-, 3-, or 4-)
aminophenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
amino-1-naphthyl group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-) amino-2-naphthyl group, 2 ,3-dimethylphenyl group,
3 ,4-dimethylphenyl group, 2 ,4-dimethylphenyl group,
2 ,5-dimethylphenyl group, 2 ,6-dimethylphenyl group,
2 ,4 ,b-trimethylphenyl group, 3 ,4 ,5-trimethylphenyl
group, 2,3, 4 5-tetraethylphenyl group,
pentamethylphenyl group, 2 ,4-dimethyl-l-naphthyl
group, 



2 ,3-dimethyl -1-naphthyl group, 3
,4-dimethyl-l-naphthyl group, 3 ,5 ,7-triethylnaphthyl
group, 3,4,5,7- tetramethyl-1-naphthyl group, 2 ,3 ,4
,5 ,7-pentamethyl-lnaphthyl group, 2 ,3 , 4 ,5 , 6
,7-hexaethyl-l-naphthyl group, heptamethyl-1-naphthyl
group, 2 ,3-diaminophenyl group, 2 ,4 ,
6-triaminophenyl group, and
2-inethyl-5-chloro-lnaphthyl group. Examples of the
aryloxy group include a phenyloxy group, substituted
phenyloxy group,biphenyloxy group, substituted
biphenyloxy group, naphthyloxy group, and substituted
naphthyloxy group. Examples of the substituent for an
aryloxy group include a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) , a halogen
atom as illustrated above, and an amino group. On the
aryl group, 1 to 7 , preferably 1 to 5 , more
preferably, 1 to 2 substituents of at least one type
of these may be present. Specific examples of the
aryloxy groups include a phenyloxy group, (2-, 3-, or
4-) biphenyloxy group, (1- or 2-) naphthyloxy -group,
(2-, 3-, or 4-)methylphenyloxy group, (2-, 3-, or 4-)
ethylphenyloxy group, (2-, 3-, or 4-)
n-propylphenyloxy group, (2-, 3-, or
4-)nbutylphenyloxy group, (2-, 3-, or 4-)
n-pentylphenyloxy group, (2-, 3-, or 4-)
n-hexylphenyloxy group, (2-, 3-, or 4-)
isobutylphenyloxy group, (2-, 3-, or
4-)tertbutylphenyloxy group, (3-, 4-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6 '-)methyl-2-biphenyloxy group,
(2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6
'-)methyl-3-biphenyloxy group, (2-, 3-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6 '-)methyl-4-biphenyloxy group,-
(3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)ethyl-2-biphenyloxy group, (2-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6 '- )ethyl-3- biphenyloxy group, (2-,
3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)ethyl-4-biphenyloxy group, (3-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or b '-)n-propyl-2-biphenyloxy group, (2- ,
4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 -
)n-propyl-3-biphenyloxy group, (2-, 3-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6 '- )n-propyl-4-biphenyloxy group,
(3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)n-butyl-2-biphenyloxy group, (2-, 4-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6 '- )n-butyl-3- biphenyloxy group,
(2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or b '-
)n-butyl-4-biphenyloxy group, (3-, 4-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or b '- )n-pentyl-2-biphenyloxy group,
(2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)npentyl-
3-biphenyloxy group, (2-, 3-, 5-, 6-, 2'-, 3'-, 4'-,
5'-, or 6'- )n-pentyl-4-biphenyloxy group, (3-, 4-,
5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'- )n-hexyl-2-
biphenyloxy group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-,
5'-, or 6'- )n-hexyl-3-biphenyloxy group, (2-, 3-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6'- )n-hexyl-4-biphenyloxy
group, (3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)isobutyl-2- biphenyloxy group, (2-, 4-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6'- )isobutyl-3-biphenyloxy group,
(2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)isobutyl-4-biphenyloxy group, (3-, 4-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6'-) tert-butyl-2-biphenyloxy group,
(2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)tert-butyl-3-biphenyloxy group, (2-, 3-, 5-, 6-, 2'-,
3'-, 4'-, 5'-, or 6'- )tert-butyl-4-biphenyloxy group,
(2-, 3-, 4-, 5-, 6-, 7-, or 8-)methyl-l-naphthyloxy
group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-)methyl-2-naphthyloxy group, (2-, 3-, 4-, 5-, 6-,
7-, or 8-) ethyl-1-naphthyloxy group, (1-, 3-, 4-, 5-,
6-, 7-, or 8-) ethyl-2-naphthyloxy group, [2-, 3-, 4-,
5-, 6-, 7-, or 8-) n-propyl-1-naphthyloxygroup, (1-,
3-, 4-, 5-, 6-, 7-, or 8-) n-propyl-2- naphthyloxy
group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)nbutyl-
1-naphthyloxy group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-)n-butyl-2-naphthyloxy group, (2-, 3-, 4-, 5-, 6-,
7-, or 8-)n-pentyl-l-naphthyloxy group, (1-, 3-, 4-,
5-, 6- 7-, or 8-) n-pentyl-2-naphthyloxy group, (2-,
3-, 4-, 5-, 6-, 7-, or 8-) n-hexyl-1-naphthyloxy
group, (1-, 3-, 4-, 5-, 6-, 7-, or 8-)
n-hexyl-2-naphthyloxy group, (2-, 3-, 4-, 5-, 6-, 7-,
or 8-) isobutyl-1- naphthyloxy group, (1-, 3-, 4-, 5-,
6-, 7-, or 8-) isobutyl-2-naphthyloxy group, (2-, 3-,
4-, 5-, 6-, 7-, or 8-) tert-butyl-1-naphthyloxy group,
(1-, 3-, 4-, 5-, 6-, 7-, or 8-) tert-butyl-2-naphthyl
sxy group, (2-, 3-, or 4-) chlorophenyloxy group, (2-,
3-, or 4-) fluorophenyloxy group, (2-, 3-, or 4-)
bromophenyloxy group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-)chloro-lnaphthyloxy group, (1-, 3-, 4-, 5-, 6-, 7-,
or 8-) chloro-2-naphthyloxy group, (2-, 3-, 4-, 5-,
6-, 7-, or 8-) fluoro-1-naphthyloxy group, (1-, 3-,
4-, 5-, 6-, 7-, or 8-) fluoro-2-naphthyloxy group,
(2-, 3-, 4-, 5-, 6-, 7-, or 8-)bromo-l-naphthyloxy
group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-)bromo-2-naphthyloxy group, (2-, 3-, or 4-)
aminophenyloxy group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
amino-1-naphthyloxy group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-) amino-2 -naphthyloxy group, 2 ,3-dimethylphenyloxy
group, 3 ,4-dimethylphenyloxy group, 2,4-
dimethylphenyloxy group, 2 ,5-dimethylphenyloxy group,
2 ,6-dimethylphenyloxy group, 2 ,4 ,
b-trimethylphenyloxygroup, 3 , 4 ,5-trimethylphenyloxy
group, 2,3,4,5- tetraethylphenyloxy group,
pentamethylphenyloxy group, 2
,4-dimethyl-l-naphthyloxy group, 2
,3-dimethyl-lnaphthyloxy group, 3
,4-dimethyl-l-naphthyloxy group, 3,5,
7-triethyl-l-naphthyloxy group, 3,4,5,7-
tetramethyl-1-naphthyloxy group, 2 ,3 ,4 , 5
,7-pentamethyl- 1-naphthyloxy group, 2 ,3 ,4 , 5 , 6
,7-hexaethyl-lnaphthyloxy group,
heptamethyl-1-naphthyloxy group, 2 ,3-diaminophenyloxy
group, 2 ,4 ,6-triaminophenyloxy group, and
2-methyl-5-chloro-l-naphthyloxy group. Examples of the
lower alkylthio group include a linear or branched
alkylthio group having 1 to 6 carbon atoms. Specific
examples thereof include a methylthio group, ethylthio
group, n-propylthio group, isopropylthio group,
n-butylthio group, tert-butylthio group, n-pentylthio
group, and n-hexylthio group. Examples of the
halogen-substituted lower alkoxy group include a lower
alkoxy group as illustrated above substituted with 1
to 7 , preferably, 1 to 3 halogen atoms. Specific
examples thereof include a fluoromethoxy group,
difluoromethoxy group, trifluoromethoxy group,
chloromethoxy group, dichloromethoxy group,
trichloromethoxy group, bromomethoxy group,
dibromomethoxy group, dichlorof luoromethoxy group, 2
,2 ,2-trif luoroethoxy group, pentaf luoroethoxy
group, 2-chloroethoxy group, 3,3, 3-trifluoropropoxy
group, heptafluoropropoxy group, heptaf
luoroisopropoxy group, 3-chloropropoxy group,
2-chloropropoxy group, 3-bromopropoxy group, 4,4,4-
trifluorobutoxy group, 4 , 4 ,4 ,3
,3-pentafluorobutoxy group, 4-chlorobutoxy group,
4-bromobutoxy group, 2- chlorobutoxy group, 5 ,5
,5-trifluoropentoxy group, 5- chloropentoxy group, 6 ,
6 , b-trifluorohexyloxy group, and b-chlorohexyloxy
group. Examples of the protecting group of a hydroxy
group include a linear or branched alkyl group having
1 to 6 carbon atoms, a lower alkanoyl group
(preferably a linear or branched alkanoyl group having
1 to 6 carbon atoms) , and a phenyl lower alkyl group
whose lower alkyl moiety is a linear or branched alkyl
group having 1 to 6 carbon atoms. Examples of the
hydroxy group protected include a methoxy group,
ethoxy group, n-propoxy group, isopropoxy group,
n-butoxy group, isobutoxy group, tert-butoxy group,
sec-butoxy group, n-pentyloxy group, isopentyloxy
group, neopentyloxy group, n-hexyloxy group,
isohexyloxy group, 3-methylpentyloxy group, lower
alkanoyloxy group and phenyl lower alkoxy group.
Specific examples include a formyloxy group, acetyloxy
group, propionyloxy group, butyryloxy group,
isobutyryloxy group, pentanoyloxy group,
tertbutylcarbonyloxy group, hexanoyloxy group,
benzyloxy group, 2-phenylethoxy group, 1-phenylethoxy
group, 3- phenylpropoxy group, 4-phenylbutoxy group,
5- phenylpentyloxy group, b-phenylhexyloxy group, 1,1-
dimethyl-2-phenylethoxy group, and
2-methyl-3-phenylpropoxy group. Examples of the
hydroxy lower alkyl group include a lower alkyl group
as illustrated above having 1 to 5 , preferably 1 to 3
hydroxy groups (preferably a linear or branched alkyl
group having 1 to 6 carbon atoms) . Specific examples
thereof include a hydroxymethyl group, 2-hydroxyethyl
group, 1- hydroxyethyl group, 3-hydroxypropyl group,
2,3- dihydroxypropyl group, 4-hydroxybutyl group, 3,4-
dihydroxybutyl group, 1 ,l-dimethyl-2-hydroxyethyl
group, 5-hydroxypentyl group, 6-hydroxyhexyl group, 3
,3-dimethyl-3-hydroxypropyl group, 2-methyl-3-
hydroxypropyl group, 2 ,3 ,4-trihydroxybutyl group,
and perhydroxyhexyl group . Example of a protecting
group of a hydroxy lower alkyl group include a linear
or branched alkyl group having 1 to 6 carbon atoms, a
lower alkanoyl group (preferably a linear or branched
alkanoyl group having 1 to 6 carbon atoms) , and a
phenyl lower alkyl group whose lower alkyl moiety is a
linear or branched alkyl group having 1 to 6 carbon
atoms. Examples of the hydroxy lower alkyl group
protected include a lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) having 1 to 5 , preferably
1 to 3 protected hydroxy groups as illustrated above
(preferably a lower alkoxy group, lower alkanoyloxy
group or phenyl lower alkoxy group) . Specific
examplesthereof include a methoxymethyl group,
2-methoxyethyl group, 2-ethoxyethyl group,
2-n-propoxyethyl group, 2- isopropoxyethyl group,
2-n-butoxyethyl group, 2- isobutoxyethyl group,
2-tert-butoxyethyl group, 2-secbutoxyethyl group,
2-n-pentyloxyethyl group, 2- isopentyloxyethyl group,
2-neopentyloxyethyl group, 2- n-hexyloxyethyl group,
2-isohexyloxyethyl group, 2- (3- methylpentyloxy)
ethyl group, 2-formyloxyethyl group, 2- acetyloxyethyl
group, 2-propionyloxyethyl group, 2- butyryloxyethyl
group, 2-isobutyryloxyethyl group, 2-
pentanoyloxyethyl group, 2-tert-butylcarbonyloxyethyl
group, 2-hexanoyloxyethyl group, 2-benzyloxyethyl
group, 2- (2-phenylethoxy) ethyl group,
2-(lphenylethoxy) ethyl group, 2- (3-phenylpropoxy)
ethyl group, 2- (4-phenylbutoxy) ethyl group, 2- (5-
phenylpentyloxy) ethyl group, 2- (b-phenylhexyloxy)
ethyl group, 2- (1, l-dimethyl-2-phenylethoxy) ethyl
group, 2- (2-methyl-3-phenylpropoxy) ethyl group,
3-ethoxypropyl group, 2 ,3-diethoxypropyl group,
4-ethoxybutyl group, 3 ,4-diethoxybutyl group, 1
,l-dimethyl-2-ethoxyethyl group, 5-ethoxypentyl group,
6-ethoxyhexyl group, 3,3- dimethyl-3-ethoxypropyl
group, 2-methyl-3-ethoxypropyl group, and 2 ,3
,4-triethoxybutyl group. Examples of the lower
alkanoyl group include a linear or branched alkanoyl
group having 1 to 6 carbon atoms. Specific examples
thereof include a formyl group, acetyl group,
propionyl group, butyryl group, isobutyryl group,
pentanoyl group, tertbutylcarbonyl group, and hexanoyl
group. Examples of the lower alkoxycarbonyl group
include a linear or branched alkoxycarbonyl group
whose lower alkoxy moiety is one as illustrated above,
and preferably having 1 to 6 carbon atoms. Specific
examples thereof include a methoxycarbonyl group,
ethoxycarbonyl group, n-propoxycarbonyl group,
isopropoxycarbonyl group, n-butoxycarbonyl group,
isobutoxy carbonyl group, tert-butoxycarbonyl group,
sec-butoxycarbonyl group, n-pentyloxycarbonyl group,
neopentyloxy group, n-hexyloxycarbonyl group,
isohexyloxycarbonyl group, and 3-
methylpentyloxycarbonyl group. Examples of the lower
alkylsulf onyl group include a linear or branched
alkylsulfonyl group whose lower alkyl moiety is one as
illustrated above, and preferably having 1 to 6 carbon
atoms. Specific examples thereof include a
methylsulfonyl group, ethylsulf onyl group,
n-propylsulf onyl group, isopropylsulf onyl group,
n-butylsulf onyl group, isobutylsulfonyl group,
tert-butylsulfonyl group, secbutylsulf onyl group,
n-pentylsulfonyl group, isopentylsulfonyl group,
neopentylsulfonyl group, nhexylsulfonyl group,
isohexylsulf onyl group, and 3- methylpentylsulf onyl
group. Examples of the lower alkylcarbamoyl group
include a carbamoyl group having 1 to 2 lower alkyl
groups as illustrated above (preferably a linear
orbranched alkyl group having 1 to 6 carbon atoms) as
a substituent (s) . Specific examples thereof include
a Nmethylcarbamoyl group, N,N-dimethylcarbamoyl group,
Nethylcarbamoyl group, N,N-diethylcarbamoyl group,
N-npropylcarbamoyl group, N-n-butylcarbamoyl group,
N-npentylcarbamoyl group, N-n-hexylcarbamoyl group,
Nisobutylcarbamoyl group, N-tert-butylcarbamoyl group,
and N,N-di-n-propylcarbamoyl group. Examples of the
aminoalkanoyl group include a lower alkanoyl group as
illustrated above (preferably a linear or branched
alkanoyl group having 1 to 6 carbon atoms) having 1 to
3 (preferably 1 ) amino groups. Specific examples
thereof include an aminoacetyl group, 3-aminopropionyl
group, 4-aminobutyryl group, 3,4- diaminobutyryl
group, 3 ,3-dimethyl-3-aminopropionyl group,
4-aminobutyryl group and 5-aminovaleryl group.
Examples of the lower alkanoyl amino lower alkanoyl
group include a lower alkanoyl group as illustrated
above (preferably a linear or branched alkanoyl group
having 1 to 6 carbon atoms) whose lower alkanoyl
moiety has 1 to 3 (preferably 1 ) lower alkanoylamino
groups as illustrated above. Specific examples thereof
include an N-f ormylaminoacetyl group,
N-acetylaminoacetyl group, N-propionylaminoacetyl
group, 3- (N-acetylamino) propionyl group, 4-
(Nacetylamino) butyryl group, 3 ,4-di (N-acetylamino)
butyryl group, 3 ,3-dimethyl-3- (N-propinylamino)
propionyl group, 4- (N-formylamino) butyryl group, and
5- (Nacetylamino) valeryl group. Examples of the lower
alkoxy carbonylamino lower alkanoyl group include a
lower alkanoyl group as illustrated above (preferably
a linear or branched alkanoyl group having 1 to 6
carbon atoms) whose lower alkoxycarbonyl moiety has 1
to 3 (preferably 1 ) lower alkoxy carbonylamino groups
as illustrated above. Specific examples thereof
include an Nmethoxycarbonylaminoacetyl group,
Nethoxycarbonylaminoacetyl group,
N-tertbutoxycarbonylaminoacetyl group, 3-
(Nmethoxycarbonylamino) propionyl group, 4-
(Nacetylamino) butyryl group, 3 ,4-di (N-acetylamino)
butyryl group, 3 ,3-dimethyl-3- (N-propinylamino)
propionyl group, 4- (N-formylamino) butyryl group and
5- (Nacetylamino) valeryl group. Examples of the amino
group having, as a substituent, a group selected from
the group consisting of a lower alkyl group, lower
alkanoyl group, lower alkoxycarbonyl group, lower
alkylsulf onyl group, carbamoyl group, lower
alkylcarbamoyl group, amino lower alkanoyl group,
lower alkanoylamino lower alkanoyl group, and lower
alkoxycarbonylamino lower alkanoyl group include an
amino group having, as a substituent, 1 to 2 groups
selected from the group consisting of a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to b carbon atoms) ;a
lower alkanoyl group as illustrated above (preferably 



a linear or branched alkanoyl group having 1 to 6
carbon atoms) ; a lower alkoxycarbonyl group as
illustrated above (preferably a linear or branched
alkoxycarbonyl group having 1 to 6 carbon atoms) ; a
lower alkylsulf onyl group as illustrated above
(preferably a linear or branched alkylsulfonyl group
having 1 to 6 carbon atoms) ; a carbamoyl group; a
lower alkylcarbamoyl group as illustrated above
(preferably a carbamoyl group having, as a
substituent, 1 to 2 lower alkyl groups as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) ); an amino lower alkanoyl
group as illustrated above; a lower alkanoylamino
lower alkanoyl group as illustrated above; and a lower
alkoxycarbonylamino lower alkanoyl group as
illustrated above. Specific examples thereof include
an amino group, N-methylaraino group,
N,N-dimethylamino group, Nethylamino group,
N-n-propylamino group, Nisopropylamino group,
N-formylamino group, Nacetylamino group,
N-tert-butoxycarbonylamino group,
Nmethoxycarbonylamino group, N-methylsulfonylamino
group, N-ethylsulfonylamino group,
N-methyl-Nacetylamino group,
N-methyl-N-methoxycarbonylamino group, N-
[N,N-dimethylcarbamoyl] amino group, Ncarbamoylamino
group, N- [N-methylcarbamoyl] amino group,N- [N,
N-diethylcarbamoyl] amino group, N- [aminoacetyl]
amino group, N- [[Nformyl amino] acetyl] amino group,
N- [[Nacetylamino] acetyl] amino group, N-
[[Nmethoxycarbonylamino] acetyl] amino group, and N-
[[Ntert- butoxycarbonylamino] acetyl] amino group.
Examples of the arylsulfonyl group that may have a
lower alkyl group on an aryl group include an
arylsulfonyl group whose aryl moiety is phenyl,
biphenyl, naphthyl or the like and on which 1 to 7 ,
preferably 1 to 5 , more preferably, 1 to 2 linear or
branched alkyl groups having 1 to 6 carbon atoms.
Specific examples of the arylsulfonyl group that may
have a lower alkyl group on an aryl group include a
phenylsulfonyl group, (2-, 3-, or 4-) biphenylsulf
onyl group, (1- or 2-) naphthylsulfonyl group, (2-,
3-, or 4-)methylphenylsulfonyl group, (2-, 3-, or 4-)
ethylphenylsulf onyl group, (2-, 3-, or
4-)npropylphenylsulf onyl group, (2-, 3-, or
4-)nbutylphenylsulfonyl group, (2-, 3-, or
4-)npentylphenylsulfonyl group, (2-, 3-, or
4-)nhexylphenylsulfonyl group, (2-, 3-, or 4-)
isobutylphenylsulfonyl group, (2-, 3-, or
4-)tertbutylphenylsulfonyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6 '- )methyl-2-biphenylsulf
onyl group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'-)methyl-3- biphenylsulf onyl group, (2-, 3-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6 '- )methyl-4-biphenylsulf
onyl group, (3-, 4-,5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'-) ethyl-2- biphenylsulf onyl group, (2-, 4- , 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6 '- )ethyl-3-biphenylsulf
onyl group, (2-, 3-, 5- 6-, 2'-, 3'-, 4'-, 5'-, or
6'-)ethyl-4- biphenylsulf onyl group, (3-, 4- , 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6'-)
n-propyl-2-biphenylsulf onyl group, (2-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6'- )n-propyl-3- biphenylsulf
onyl group, (2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6
- )n-propyl-4-biphenylsulf onyl group, (3-, 4-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or b'- )n-butyl-2-
biphenylsulf onyl group, (2-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6 '- )n-butyl-3-biphenylsulf onyl group,
(2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
}n-butyl-4- biphenylsulf onyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or b '- )n-pentyl-2-biphenylsulf
onyl group, (2-, 4- , 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6
'-) n-pentyl-3- biphenylsulf onyl group, (2-, 3-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)n-pentyl-4-biphenylsulf onyl group, (3-, 4- , 5-, 6-,
2 ' , 3'-, 4'-, 5'-, or 6 '- }n-hexyl-2- biphenylsulf
onyl group, (2-, 4- , 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'- )n-hexyl-3- biphenylsulf onyl group, (2-, 3-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6'- )n-hexyl-4-
biphenylsulf onyl group, (3-, 4-, 5-, 6-, 2'-, 3'-, 4
'-, 5'-, or 6'- )isobutyl-2-biphenylsulf onyl group,
(2-, 4- , 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)isobutyl-3- biphenylsulf onyl group, (2-, 3-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6 '- )isobutyl-4-biphenylsulf
onyl group, (3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'-) tert-butyl-2-biphenylsulf onyl group, (2-, 4- ,
5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)
tert-butyl-3-biphenylsulfonyl group, (2-, 3-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6'- )tert-butyl-4- biphenylsulf
onyl group, (2-, 3-, 4- , 5-, 6-, 7-, or 8-
)methyl-l-naphthylsulfonyl group, (1-, 3-, 4-, 5-, 6-,
7-, or 8-)methyl-2-naphthylsulfonyl group, (2-, 3-,
4-, 5-, 6-, 7-, or 8-) ethyl-1-naphthylsulf onyl
group, (1-, 3-, 4-, 5-, 6-, 7-, or 8-)
ethyl-2-naphthylsulf onyl group, (2-, 3-, 4-, 5-, 6-,
7-, or 8-) n-propyl-1- naphthylsulf onyl group, (1-,
3-, 4-, 5-, 6-, 7-, or 8-) n-propyl-2-naphthylsulfonyl
group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
n-butyl-1-naphthylsulfonyl group, (1-, 3-, 4-, 5-, 6-,
7-, or 8-) n-butyl-2-naphthylsulf onyl group, (2-, 3-,
4-, 5-, 6-, 7-, or 8-) n-pentyl-1- naphthylsulf onyl
group, (1-, 3-, 4-, 5-, 6-, 7-, or 8-)
n-pentyl-2-naphthylsulfonyl group, (2-, 3-, 4-, 5-,
6-, 7-, or 8-) n-hexyl-1-naphthylsulfonyl group, (1-,
3-, 4- , 5-, 6-, 7-, or 8-) n-hexyl-2-naphthylsulf
onyl group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
isobutyl-1- naphthylsulfonyl group, (1-, 3-, 4- , 5-,
6-, 7-, or 8-) isobutyl-2-naphthylsulfonyl group, (2-,
3-, 4-, 5-, 6-, 7-, or 8-)
tert-butyl-1-naphthylsulfonyl group, (1-, 3-, 4- , 5-,
6-, 7-, or 8-) tert-butyl-2-naphthylsulfonyl group, 2
,3-dimethylphenylsulf onyl group, 3,4-
dimethylphenylsulfonyl group, 2,4- dimethylphenylsulf
onyl group, 2,5- dimethylphenylsulfonyl group, 2,6-
dimethylphenylsulfonyl group,
2,4,6-trimethylphenylsulfonyl group, 3,4,5-
trimethylphenylsulfonyl group, 2,3,4,5-
tetraethylphenylsulfonyl group,
pentamethylphenylsulfonyl group, 2
,4-dimethyl-lnaphthylsulfonyl group, 2
,3-dimethyl-l-naphthylsulf onyl group, 3
,4-dimethyl-l-naphthylsulf onyl group, 3,5,7-
triethyl-1-naphthylsulfonyl group, 3 , 4 , 5
,7-tetramethyl- 1-naphthylsulf onyl group, 2 ,3 , 4 ,5
,7-pentamethyl-lnaphthylsulfonyl group, 2 ,3 ,4 , 5 ,
6 ,7-hexaethyl-lnaphthylsulfonyl group, and
heptamethyl-1- naphthylsulf onyl group. Examples of a
carboxyl lower alkyl group include a lower alkyl group
as illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having 1 to 3
(preferably 1 ) carboxyl groups. Specific examples
thereof include carboxymethyl group, 2-carboxyethyl
group, 1- carboxyethyl group, 1-carboxy-l-methylethyl
group, 3- carboxypropyl group, 2 ,3-dicarboxypropyl
group, 4- carboxybutyl group, 3 ,4-dicarboxybutyl
group, 1,1- dimethyl-2-carboxyethyl group,
5-carboxypentyl group, 6-carboxyhexyl group, 3
,3-dimethyl-3-carboxypropyl group,
2-methyl-3-carboxypropyl group, and 2,3,4-
tricarboxybutyl group. Examples of a lower
alkoxycarbonyl lower alkyl group include a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms)
having 1 to 3 (preferably 1to 2 ) lower alkoxycarbonyl
groups as illustrated above (preferably a linear or
branched alkoxycarbonyl group having 1 to 6 carbon
atoms) . Specific examples thereof include a
methoxycarbonylmethyl group, ethoxycarbonylmethyl
group, 1-methoxycarbonylethyl group,
2-methoxycarbonylethyl group, 2- ethoxycarbonylethyl
group, 1-ethoxycarbonylethyl group,
3-methoxycarbonylpropyl group, 3-ethoxycarbonylpropyl
group, 4-ethoxycarbonylbutyl group, 5-
isopropoxycarbonylpentyl group,
6-npropoxycarbonylhexyl group, 1
,l-dim.ethyl-2-nbutoxycarbonylethyl group,
1-methyl-lmethoxycarbonylethyl group,
2-methyl-lmethoxycarbonylpropyl group,
2-methyl-3-tertbutoxycarbonylpropyl group,
3-methyl-lmethoxycarbonylbutyl group,
diethoxycarbonylmethyl group, 1
,2-diethoxycarbonylethyl group,
2-npentyloxycarbonylethyl group, and
nhexyloxycarbonylmethyl group. Examples of the
carbamoyl lower alkyl group that may have a group, as
a substituent, selected from the group consisting of a
lower alkyl group, a phenyl group that may have a
lower alkyl group and a phenyl group that may have a
lower alkoxy group include a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having 1 to 3
(preferably 1 to 2 ) carbamoyl groups. The carbamoyl
moiety may have 1 to 2 groupsselected from the group
consisting of a phenyl group that may have 1 to 3
(preferably 1 ) lower alkyl groups as illustrated
above (preferably linear or branched alkyl groups
having 1 to 6 carbon atoms) and a phenyl group that
may have 1 to 3 (preferably 1 ) lower alkoxy groups as
illustrated above (preferably linear or branched
alkoxy groups having 1 to 6 carbon atoms) . Specific
examples of the carbamoyl lower alkyl group include a
carbamoylmethyl group, dicarbamoylmethyl group,
2-carbamoylethyl group, 1-carbamoylethyl group,
l-carbamoyl-2-methylpropyl group, 3-carbamoylpropyl
group, 4-carbamoylbutyl group, 5-carbamoylpentyl
group, 6-carbamoylhexyl group, 1
,l-dimethyl-2-carbamoylethyl group,
2-methyl-3-carbamoylpropyl group,
Nmethylcarbamoylmethyl group, N
,Ndimethylcarbamoylmethyl group,
N-methyl-Nethylcarbamoylmethyl group,
N-methylcarbamoylmethyl group, 2- (N-methylcarbamoyl)
ethyl group, 2- (Nethylcarbamoyl) ethyl group,
N-phenylcarbamoylmethyl group, N- (2 -methoxyphenyl)
carbamoylmethyl group, and N- (4-methylphenyl)
carbamoylmethyl group. Examples of the carboxyl lower
alkenyl group include a lower alkenyl group as
illustrated above having 1 to 3 , preferably 1 ,
carboxyl groups and including both trans and cis
configurations (preferably a linear or branched
alkenyl group having 1 to 3 double bonds and 2 to 6
carbon atoms) . Specific examples thereof include a
2-carboxyethenyl group, 3-carboxy-2-propenyl group,
4-carboxy-2-butenyl group, 4-carboxy-3- butenyl group,
4-carboxy-l, 3-butadienyl group, 5- carboxy-1, 3
,5-hexatrienyl group, 5-carboxy-2, 4- hexadienyl
group, 5-carboxy-3-pentenyl group, and 3-
carboxy-1-propenyl group. Examples of the lower
alkoxycarbonyl lower alkenyl group include a lower
alkenyl group as illustrated above (preferably a
linear or branched alkenyl group having 1 to 3 double
bonds and 2 to 6 carbon atoms) having 1 to 3 lower
alkoxycarbonyl groups as illustrated above (preferably
a linear or branched alkoxycarbonyl group having 1 to
6 carbon atoms) and including both trans and cis
configurations. Specific example of the lower
alkoxycarbonyl lower alkenyl group include a
2-methoxycarbonylethenyl group, 2-
ethoxycarbonylethenyl group, 1-ethoxycarbonylethenyl
group, 3-methoxycarbonyl-2-propenyl group, 3-
ethoxycarbonyl-2-propenyl group, 4-ethoxycarbonyl-2-
butenyl group, 4-ethoxycarbonyl-l, 3-buthadienyl
group, 5-isopropoxycarbonyl-3-pentenyl group,
6-npropoxycarbonyl- 1, 3 ,5-hexatrienyl group, 1
,1-dimethyl- 2-n-butoxycarbonylethenyl group,
2-methyl-3-tertbutoxycarbonyl- 2-propenyl group, and
2-npentyloxycarbonylethenyl group. Examples of the
carbamoyl lower alkenyl group include a lower alkenyl
group as illustrated above (preferably a linear or
branched alkenyl group having 2 to 6 carbon atoms and
1 to 3 double bonds) having 1 to3 , preferably 1 ,
carbamoyl groups '. Specific examples thereof include
a 2-carbamoylethenyl group, 3- carbamoyl-2-propenyl
group, 4-carbamoyl-2-butenyl group,
4-carbamoyl-3-butenyl group, 4-carbamoyl-l, 3-
butadienyl group, 5-carbamoyl-l, 3 ,5-hexatrienyl
group, 5-carbamoyl-2, 4-hexadienyl group,
5-carbamoyl-3- pentenyl group, and
3-carbamoyl-l-propenyl group. Examples of the
carbamoyl lower alkenyl group that may have, as a
substituent, a group selected from the group
consisting of a lower alkyl group and a
halogen-substituted lower alkyl group include a lower
alkenyl group as illustrated above (preferably a
linear or branched alkenyl group having 1 to 3 double
bonds and 2 to 6 carbon atoms) having 1 to 3 ,
preferably 1 carbamoyl group that may have, on the
carbamoyl group, 1 to 2 substituents selected from the
group consisting of a lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) ; and a
halogen-substituted lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms having 1 to 7 , preferably
1 to 3 substituents of halogen atoms) . Specific
examples thereof include a 2-carbamoylethenyl group,
2- (Nmethylcarbamoyl) ethenyl group, 2-
(Nethylcarbamoyl) ethenyl group, 2- (N,
Ndimethylcarbamoyl) ethenyl group, and 2- [N- (2, 2
,2-trifluoroethyl) carbamoyl] ethenyl group. Examples
of the lower alkoxy lower alkyl group include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 3 , preferably 1 , lower alkoxy groups as
illustrated above (preferably a linear or branched
alkoxy group having 1 to 6 carbon atoms) . Specific
examples thereof include a methoxymethyl group,
2-methoxyethyl group, 1-ethoxyethyl group, 2-
ethoxyethyl group, 2-isobutoxyethyl group, 2,2-
dimethoxyethyl group, 2-methoxy-l-methylethyl group,
2- methoxy-1-ethylethyl group, 3-methoxypropyl group,
3- ethoxypropyl group, 2-isopropoxyethyl group, 3-
isopropoxypropyl group, 3-n-butoxypropyl group,
4-npropoxybutyl group, l-methyl-3-isobutoxy propyl
group, 1 ,l-dimethyl-2-n-pentyloxyethyl group,
5-nhexyloxypentyl group, 6-methoxyhexyl group, 1-
ethoxyisopropyl group, and 2-methyl-3-methoxypropyl
group . Examples of the aryloxy lower alkyl group
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 3 , preferably 1
aryloxy groups whose aryl moiety is phenyl, biphenyl,
naphthyl or the like. Examples of a substituent for an
aryl group include a lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) , a halogen atom as
illustratedabove, and an amino group. One to seven
substituents of at least one type of these may be
present on an aryl ring. Specific examples of the
aryloxy lower alkyl include a phenoxymethyl group,
2-phenoxyethyl group, 2- [(1- or 2-) naphthyloxy]
ethyl group, 2- [(2-, 3-, or 4-)methylphenoxy] ethyl
group, 2-[(2-, 3-, or 4-) ethylphenoxy] ethyl group,
2- [(2-, 3-, or 4-)npropylphenoxy] ethyl group, 2-
[(2-, 3-, or 4-)nbutylphenoxy] ethyl group, 2- [(2-,
3-, or 4-)npentylphenoxy] ethyl group, 2- [(2-, 3-, or
4-)nhexylphenoxy] 



ethyl group, 2- [(2-, 3-, or 4-) isobutylphenoxy]
ethyl group, 2- [(2-, 3-, or 4-)tertbutylphenoxy]
ethyl group, 2- [(2-, 3-, 4-, 5-, 6-, 7-, or
8-)methyl-l-naphthyloxy] ethyl group, 2-[(l-, 3-, 4-,
5-, 6-, 7-, or 8-)methyl-2-naphthyloxy) ethyl group,
2- [(2-, 3-, 4-, 5-, 6-, 7-, or 8-)ethyl-lnaphthyloxy]
ethyl group, 2-[(l-, 3-, 4-, 5-, 6-, 7-, or
8-)ethyl-2-naphthyloxy]ethyl group, 2- [(2-, 3-, 4-,
5-, 6-, 7-, or 8-) n-propyl-1-naphthyloxy] ethyl
group, 2- [(1-, 3-, 4-, 5-, 6-, 7-, or 8-) n-propyl-2-
naphthyloxy] ethyl group, 2- [(2-, 3-, 4-, 5-, 6-, 7-,
or 8-) n-butyl-1-naphthyloxy] ethyl group, 2-[(l-, 3-,
4-, 5-, 6-, 7-, or 8-) n-butyl-2-naphthyloxy] ethyl
group, 2- [(2-, 3-, 4-, 5-, 6-, 7-, or 8-) n-pentyl-1-
naphthyloxy] ethyl group, 2-[(l-, 3-, 4-, 5-, 6-, 7-,
or 8-)n-pentyl-2-naphthyloxy] ethyl group, 2- [(2-,
3-, 4-, 5-, 6-, 7-, or 8-) n-hexyl-1-naphthyloxy]
ethyl group, 2- [(1-, 3-, 4-, 5-, 6-, 7-, or 8-)
n-hexyl-2-naphthyloxy] ethyl group, 2- [(2-, 3-, 4- ,
5-, 6-, 7-, or 8-) isobutyl-1-naphthyloxy] ethyl
group, 2-[(l-, 3-, 4-, 5-, 6-, 7- or 8-)
isobutyl-2-naphthyloxy] ethyl group, 2-[(2-, 3-, 4- ,
5-, 6-, 7-, or 8-) tert-butyl-1- naphthyloxy] ethyl
group, 2-[(l-, 3-, 4- , 5-, 6-, 7-, or 8-)
tert-butyl-2-naphthyloxy] ethyl group, 2- [(2-, 3-, or
4-) chlorophenoxy] ethyl group, 2- [(2-, 3-, or 4-)
fluorophenoxy] ethyl group, 2- [(2-, 3-, or
4-)bromophenoxy] ethyl group, 2-[(2-, 3-, 4- , 5-, 6-,
7-, or 8-) chloro-1-naphthyloxy] ethyl group, 2-[(l-,
3-, 4- , 5-, 6-, 7-, or 8-) chloro-2-naphthyloxy]
ethyl group, 2- [(2-, 3-, 4- , 5-, 6-, 7-, or 8-)
fluoro-1- naphthyloxy] ethyl group, 2-[(l-, 3-, 4- ,
5-, 6-, 7-, or 8-) fluoro-2-naphthyloxy] ethyl group,
2- [(2-, 3-, 4- , 5-, 6-, 7-, or 8-)
bromo-1-naphthyloxy] ethyl group, 2- [(1-, 3-, 4-, 5-,
6-, 7-, or 8-)bromo-2- naphthyloxy] ethyl group, 2-
[(2-, 3-, or 4-) aminophenoxy] ethyl group, 2- [(2-,
3-, 4- , 5-, 6-, 7-, or 8-) amino-1-naphthyloxy] ethyl
group, 2-[(l-, 3-, 4- , 5-, 6-, 7-, or 8-)
amino-2-naphthyloxy] ethyl group, 2- (2,
3-dimethylphenoxy) ethyl group, 2-(3,4-
dimethylphenoxy) ethyl group, 2-(2,4- dimethylphenoxy)
ethyl group, 2-(2,5- dimethylphenoxy) ethyl group,
2-(2,6- dimethylphenoxy) ethyl group, 2- (2,4,6-
trimethylphenoxy) ethyl group, 2- (3,4,5-
trimethylphenoxy) ethyl group, 2- (2, 3,4,5-
tetraethylphenoxy) ethyl group, 2-(pentamethylphenoxy)
ethyl group, 2- (2, 4-dimethyl-lnaphthyloxy) ethyl
group, 2- [2, 3-dimethyl- 1- naphthyloxy) ethyl group,
2- (3, 4-dimethyl-lnaphthyloxy) ethyl group, 2- (3, 5
,7-triethyl-lnaphthyloxy) ethyl group, 2- (3, 4,5
,7-tetramethyl-lnaphthyloxy) ethyl group, 2- (2, 3 ,4
, 5 ,7-pentamethyl-lnaphthyloxy) ethyl group, 2- (2, 3
,4 , 5 , 6 ,7-hexaethyl-lnaphthyloxy) ethyl group, 2-
(heptamethyl-1- naphthyloxy) ethyl group, 2- (2,
3-diaminophenoxy) ethyl group, 2- (2, 4
,6-triaminophenoxy) ethyl group, 2- (2-
methyl-5-chloro-l-naphthyl) ethyl group,
3-phenoxypropyl group, 2 ,3-diphenoxypro ryl group,
4-phenoxybutyl group, 3 ,4-diphenoxybutyl group, 1
,l-dimethyl-2-phenoxyethyl group, 5-phenoxypentyl
group, 6-phenoxyhexyl group, 3
,3-dimethyl-3-phenoxypropyl group, 2-methyl-3-
phenoxypropyl group, and 2 ,3 ,4-triphenoxybutyl
group, 3-[(l- or 2-) naphthyloxy] propyl group,
2,3-di[(l- or 2-) naphthyloxy] propyl group, 4-[(l- or
2-) naphthyloxy] butyl group, 3,4-di[(l- or 2-)
naphthyloxy] butyl group, 1 ,l-dimethyl-2- [(1- or 2-)
naphthyloxy] ethyl group, 5-[(l- or 2-) naphthyloxy]
pentyl group, 6-[(l- or 2-) naphthyloxy] hexyl group,
3 ,3-dimethyl-3- [(1- or 2-) naphthyloxy] propyl
group, 2-methyl-3- [(1- or 2-) naphthyloxy] propyl
group, and 2 ,3 ,4-tri [(1- or 2-) naphthyloxy] butyl
group. Examples of the amino lower alkyl group that
may have a group selected from the group consisting
ofa lower alkyl group, lower alkanoyl group, aroyl
group and carbamoyl group include a lower alkyl group
as illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having 1 to 5
(preferably 1 ) amino groups that may have 1 to 2
groups selected from the group consisting of a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms) ,
lower alkanoyl group as illustrated above (preferably
a linear or branched alkanoyl group having 1 to 6
carbon atoms) , aroyl group as illustrated above
(preferably benzoyl group) as illustrated above and
carbamoyl group. Specific examples of the amino lower
alkyl group include an aminomethyl group, 2-
aminoethyl group, 1-aminoethyl group, 3-aminopropyl
group, 4-aminobutyl group, 5-aminopentyl group, 6-
aminohexyl group, 1 ,l-dimethyl-2 -aminoethyl group,
2- methyl-3-aminopropyl group, N,N-dimethylaminomethyl
group, N-methyl-N-ethylaminomethyl group,
Nmethylaminomethyl group, 2- (N-methylamino) ethyl
group, l-methyl-2- (N, N-dimethylamino) ethyl group,
l-methyl-2- (N, N-diethylamino) ethyl group, 2- (N,
Ndimethylamino) ethyl group, 2- (N, N-diethylamino)
ethyl group, 2- (N,N-diisopropylamino) ethyl group, 3-
(N, Ndimethylamino) propyl group, 3- (N,
N-diethylamino) propyl group, 2- (N-acetylamino) ethyl
group, 2- (N-methyl-Nacetylamino) ethyl group, 2-
(N-methyl-N-nbutyrylamino) ethyl group, 2-
(N-methyl-Nbenzoylamino) ethyl group, and 2-
(N-carbamoylamino) ethyl group. Examples of the cyclo
C3-C8 alkyl group include a cyclopropyl group,
cyclobutyl group, cyclopentyl group, cyclohexyl group,
cycloheptyl group, and cyclooctyl group. Examples of
the cyclo C3-C8 alkyl group that may have a group, as
a substituent, selected from the group consisting of a
lower alkyl group, hydroxy group, lower alkoxy
carbonyl group and phenyl lower alkoxy group include a
cyclo C3-C8 alkyl group that may have 1 to 3
(preferably 1 ) groups, as a substituent (s) ,
selected from the group consisting of a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) ; a
hydroxy group; a lower alkoxy carbonyl group as
illustrated above (preferably a linear or branched
alkoxycarbonyl group having 1 to 6 carbon atoms); and
a lower alkoxy group (preferably a linear or branched
alkoxy group having 1 to 6 carbon atoms) having 1 to 3
(preferably 1 ) phenyl groups. Specific examples
thereof include a cyclopropyl group, cyclobutyl group,
cyclopentyl group, cyclohexyl group, cycloheptyl
group, cyclooctyl group, 1- methylcyclopropyl group,
1-methylcyclopentyl group, 1- methylcyclohexyl group,
2-methylcyclohexyl group, 4-hydroxycyclohexyl group,
4-methoxycarbonylcyclohexyl group, 2-benzyloxypentyl
group, and 2-benzyloxyhexyl group. Example of the
cyclo C3-C8 alkyl substituted lower alkyl group
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 3 , preferably 1 cyclo
C3-C8 alkyl group as illustrated above. Specific
examples thereof include a cyclopropylmethyl group,
cyclohexylmethyl group, 2- cyclopropylethyl group,
1-cyclobutylethyl group, cyclopentylmethyl group,
3-cyclopentylpropyl group, 4- cyclohexylbutyl group,
5-cycloheptylpentyl group, 6- cyclooctylhexyl group, 1
,l-dimethyl-2-cyclohexylethyl group, and
2-methyl-3-cyclopropylpropyl group. Examples of the
furyl lower alkyl group (that may have a substituent
of a lower alkyl group on the furyl group) include a
lower alkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) having 1 to 2 (preferably 1 ) furyl groups on
which 1 to 3 (preferably 1 to 2 ) lower alkyl groups
as illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) may be present
as a substituent. Specific examples thereof include a
[(2- or 3-) furyl] methyl group, 2- [(2- or 3-) furyl]
ethyl group, 1- [(2- or 3-) furyl] ethyl group, 3-
[(2- or 3-) furyl] propyl group, 4- [(2- or 3-) furyl]
butyl group, 5- [(2- or3-) furyl]pentyl group, 6- [(2-
or 3-) furyl] hexyl group, l,l-dimethyl-2-[ (2- or 3-)
furyl] ethyl group, 2-methyl - 3- [(2- or 3-) furyl]
propyl group, [5-ethyl- (2-, 3-, or 4-) furyl] methyl
group, [5-methyl- (2-, 3-, or 4-) furyl] methyl group,
[2-n-propyl- (3-, 4- , or 5-) furyl] methyl group,
[3-tert-butyl- (2-, 4-, or 5-) furyl] methyl group,
[4-n-pentyl- (2-, 3-, or 5-) furyl] methyl group,
[2-n-hexyl- (3-, 4-, or 5-) furyl] methyl group, [2,
5-dimethyl- (3- or 4-) furyl] methyl group, [2,
5-diethyl- (3- or 4-) furyl] methyl group, and [2, 4
,5-triethyl-3- furyl ]methyl group . Examples of the
tetrahydrofuryl lower alkyl group include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) tetrahydrofuryl groups.
Specific examples thereof include a (2- or 3-) (2, 3
,4 ,5-tetrahydrofuryl) methyl group, 2-[(2- or 3-) (2,
3 ,4 ,5-tetrahydrofuryl) ]ethyl group, l-[(2- or 3-)
(2, 3 , 4 ,5-tetrahydrofuryl) ]ethyl group, 3-[(2- or
3-) (2, 3 ,4 ,5-tetrahydrofuryl) ]propyl group,
2,3-di[(2- or 3-) (2,3,4,5- tetrahydrofuryl) ]propyl
group, 4-[(2- or 3-) (2,3,4,5- tetrahydrof uryl )
]butyl group, 3,4-di[(2- or 3-) (2, 3 ,4
,5-tetrahydrofuryl) ]butyl group, 1 ,1-dimethyl-
2-[(2- or 3-) (2, 3 , 4 ,5-tetrahydrofuryl) ]ethyl
group, 5- [(2- or 3-) (2, 3 , 4 ,5-tetrahydrofuryl)
Jpentyl group, 6- [(2- or 3-) (2, 3 ,4
,5-tetrahydrofuryl) ]hexyl group, 3,3-dimethyl-3- [(2-
or 3-) (2, 3 , 4 ,5-tetrahydrofuryl) ]rropyl group,
2-methyl-3-[ (2- or 3-) (2,3,4,5- tetrahydrofuryl)
]propyl group, and 2 ,3 ,4-tri [(2- or 3-) (2, 3 , 4
,5-tetrahydrofuryl) ]butyl group. Examples of a 1
,3-dioxolanyl lower alkyl group include a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) 1,3- dioxolanyl groups.
Specific examples thereof include a [(2- or
4-)l,3-dioxolanyl]methyl group, 2- [(2- or 4-) 1
,3-dioxolanyl] ethyl group, l-[(2- or 4-) 1,3-
dioxolanyl] ethyl group, 3- [(2- or 4-) 1,3-
dioxolanyl] propyl group, 4- [(2- or 4-) 1,3-
dioxolanyl] butyl group, 1 ,l-dimethyl-2- [(2- or 4-)
1,3- dioxolanyl] ethyl group, 5- [(2- or 4-) 1,3-
dioxolanyl]pentyl group, 6- [(2- or 4-) 1,3-
dioxolanyl]hexyl group, l-[(2- or 4-) 1,3- dioxolanyl]
isopropyl group, and 2-methyl-3- [(1-, 2-, or 4-)
imidazolyl] propyl group. Examples of the
tetrahydropyranyl lower alkyl group include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) tetrahydropyranyl
groups. Specific examples thereof include a [(2-, 3-,
or 4-) tetrahydropyranyl] methyl group, 2- [(2-, 3-,
or 4-) tetrahydropyranyl] ethyl group, l-[(2-, 3-, or
4-) tetrahydropyranyl] ethyl group, 3- [(2-, 3-, or
4-) tetrahydropyranyl] propyl group, 4- [(2-,3-, or
4-) tetrahydropyranyl] butyl group, 1 ,1-dimethyl - 2-
[(2-, 3-, or 4-) tetrahydropyranyl] ethyl group, 5-
[(2-, 3-, or 4-) tetrahydropyranyl] pentyl group, 6-
[(2-, 3-, or 4-) tetrahydropyranyl] hexyl group,
l-[(2-, 3-, or 4-) tetrahydropyranyl] isopropyl group,
and 2-methyl-3- [(2-, 3-, or 4-) tetrahydropyranyl]
propyl group. Examples of the pyrrolyl lower alkyl
group (that may have a substituent of a lower alkyl
group on the pyrrolyl group) include a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) pyrrolyl groups on which
1 to 3 (preferably 1 to 2 ) lower alkyl groups as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) may be present
as a substituent (s) . Specific examples thereof
include a [(1-, 2-, or 3-) pyrrolyl] methyl group,
2-[(l-, 2-, or 3-) pyrrolyl] ethyl group, 1-[(1-, 2-,
or 3-) pyrrolyl] ethyl group, 3-[(l-, 2-, or 3-)
pyrrolyl] propyl group, 4-[(l-, 2-, or 3-) pyrrolyl]
butyl group, 1 ,l-dimethyl-2- [(1-, 2-, or 3-)
pyrrolyl] ethyl group, 5-[(l-, 2-, or 3-) pyrrolyl]
pentyl group, 6-[(l-, 2-, or 3-) pyrrolyl] hexyl
group, 1-[(1-, 2-, or 3-) pyrrolyl] isopropyl group,
2-methyl-3- [(1-, 2-, or 3-) pyrrolyl] propyl group,
[1 -methyl- (2- or 3-) pyrrolyl] methyl group,
[l-ethyl-(2- or 3-) pyrrolyl] methyl group,
[1-n-propyl- (2- or3-)pyrrolyl]methyl group,
[1-n-butyl- (2- or 3- )pyrrolyl] methyl group,
[1-n-pentyl- (2- or 3-) pyrrolyl] methyl group,
[1-n-hexyl- (2- or 3-) pyrrolyl] methyl group, 2-
[5-methyl- (1-, 2-, 3-, or 4-) pyrrolyl] ethyl group,
1- [1-ethyl- (2- or 3-) pyrrolyl] ethyl group, 3-
[1-ethyl- (2- or 3-) pyrrolyl] propyl group, 4-
[1-n-propyl- (2- or 3-) pyrrolyl] butyl group, 5-
[1-n-butyl- (2- or 3-) pyrrolyl] pentyl group, 6-
[1-n-pentyl- (2- or 3-) pyrrolyl] hexyl group, [1,
5-dimethyl- (2-, 3- or 4-) pyrrolyl] methyl group, [1,
3 ,5-trimethyl-2- pyrrolyl] methyl group, and [1, 2
,4-trimethyl-3- pyrrolyl] methyl group. Examples of
the lower alkyl group substituted with a
dihydropyrazolyl group that may have an oxo group
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having a 2 ,3-dihydropyrazolyl
group or 4 ,5-dihydropyrazolyl group as a
dihydropyrazolyl group, on which an oxo group may be
present. Specific examples thereof include a 3- (2, 3-
or 4 , 5-) dihydropyrazolylmethyl group, 2- [4- (2, 3-
or 4 ,5-) dihydropyrazolyl] ethyl group, l-[5-(2,3- or
4 ,5-) dihydropyrazolyl] ethyl group, 3- [3- (2, 3- or
4 ,5-) dihydropyrazolyl] propyl group, 4- [4- (2, 3-
or 4 ,5-) dihydropyrazolyl] butyl group, 5-[l-(2,3- or
4 ,5-) dihydropyrazolyl] pentyl group, 6- [5- (2, 3-
or 4 , 5-) dihydropyrazolyl] hexyl group, 2-methyl- 3-
[1- (2, 3-or 4,5-) dihydropyrazolyl] propyl group, 1
,l-dimethyl-2- [3- (2, 3- or 4 , 5-) dihydropyrazolyl]
ethyl group, 5-oxo-4- (4, 5-dihydropyrazolyl) methyl
group, 2- [5-oxo-4- (4, 5- dihydropyrazolyl) ]ethyl
group, and 3- [5-oxo-4- (4, 5- dihydropyrazolyl)
]propyl group. Examples of the pyrazolyl lower alkyl
group (that may have a substituent of a lower alkyl
group on the pyrazolyl group) include a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) pyrazolyl groups, on
which 1 to 3 (preferably 1 to 2 ) lower alkyl groups
as illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) may be present
as a substituent (s) . Specific examples thereof
include a 3- pyrazolylmethyl group, 2- (4-pyrazolyl)
ethyl group, 2- (1-pyrazolyl) ethyl group, 1-
(5-pyrazolyl) ethyl group, 3- (3-pyrazolyl) propyl
group, 4- (4-pyrazolyl)butyl group, 5- (1-pyrazolyl)
pentyl group, 6- (5- 



pyrazolyl) hexyl group, 2-methyl- 3- (1-pyrazolyl)
propyl group, 1 ,l-dimethyl-2- (3-pyrazolyl) ethyl
group, 1- methyl-3-pyrazolylmethyl group, l-ethyl-3-
pyrazolylmethyl group, l-n-propyl-3-pyrazolylmethyl
group, l-n-butyl-3-pyrazolylmethyl group,
l-n-pentyl-3- pyrazolylmethyl group,
l-methyl-4-pyrazolylmethyl group,
5-methyl-3-pyrazolylmethyl group, l-ethyl-4-
pyrazolylmethyl group, l-n-propyl-4-pyrazolylmethyl
group, l-n-butyl-4-pyrazolylmethyl group,
l-n-hexyl-4-pyrazolylmethyl group,
3-methyl-l-pyrazolylmethyl group,
3-ethyl-l-pyrazolylmethyl group,
3-n-propyl-lpyrazolylmethyl group,
3-n-butyl-l-pyrazolylmethyl group,
l,5-dimethyl-3-pyrazolylmethyl group, 3,5- dimethyl-4-
ryrazolylmethyl group, 3 ,4-dimethyl-lpyrazolylmethyl
group, 1 ,3-dimethyl-5-pyrazolylmethyl group, 3
,4-diethyl-l-pyrazolylmethyl group, 3,4-di-npropyl-
1-pyrazolylmethyl group, 3
,4-di-n-butyl-lpyrazolylmethyl group, 1 ,3
,5-trimethyl-4- pyrazolylmethyl group, 3 ,4
,5-trimethyl-lpyrazolylmethyl group, 3 ,4
,5-triethyl-l-pyrazolylmethyl group, 3 ,4
,5-tri-n-propyl-l-pyrazolylmethyl group, 3 ,4
,5-tri-n-butyl-l-pyrazolylmethyl group, l-methyl-5-
pyrazolylmethyl group, l-ethyl-5-pyrazolylmethyl
group, l-n-propyl-5-pyrazolylmethyl group,
l-n-butyl-5- pyrazolylmethyl group, 2- (3-pyrazolyl)
ethyl group, 3- (3-pyrazolyl) propyl group, 4-
(3-pyrazolyl) butyl group, 5- (3-pyrazolyl) pentyl
group, 6- (3-pyrazolyl) hexyl group, 2- (1-
(4-chlorophenyl) -3-pyrazolyl) ethyl group, 3-
(l-methyl-3-pyrazolyl) propyl group, 3- (3-methyl-4-
pyrazolyl) propyl group, 3- (5-methyl-4-pyrazolyl)
propyl group, 3- (1, 5-dipiethyl-3-pyrazolyl) propyl
group, 3-(lethyl- 3-pyrazolyl) propyl group, 3-
(l-n-propyl-3- pyrazolyl) propyl group, 3-
(l-n-butyl-3-pyrazolyl) propyl group, 4-
(l-methyl-3-pyrazolyl) butyl group, 4-(l-ethyl-
3-pyrazolyl) butyl group, 4- (l-n-propyl-3- pyrazolyl)
butyl group, 4- (l-n-butyl-3-pyrazolyl) butyl group,
5- (l-methyl-3-pyrazolyl) pentyl group,
5-(lethyl-3-pyrazolyl)pentyl group, 5- (l-n-propyl-3-
pyrazolyl)pentyl group, 5- (l-n-butyl-3-pyrazolyl)
pentyl group, 6- (l-methyl-3-pyrazolyl) hexyl group,
6-(l-ethyl- 3-pyrazolyl)hexyl group, 6- (l-n-propyl-3-
pyrazolyl) hexyl group, and b- [1- (3-butyl) -3-
pyrazolyl] hexyl group. Examples of the imidazolyl
lower alkyl group include a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having 1 to 2
(preferably 1 ) imidazolyl groups. Specific examples
thereof include a [(1-, 2-, 4- or 5-) imidazolyl]
methyl group, 2-[(l-, 2-, 4- or 5-) imidazolyl] ethyl
group, 1-[(1-, 2-, 4- or 5-) imidazolyl] ethyl group,
3-[(l-, 2-, 4- or 5-) imidazolyl] propyl group,
4-[(l-, 2-, 4- or 5-) imidazolyl] butyl group, 1
,l-dimethyl-2- [(1-, 2-, 4- or 5-) imidazolyl] ethyl
group, 5-[(l-, 2-, 4- or 5-) imidazolyl] pentyl group,
b-[(l-, 2-, 4- or 5-) imidazolyl] hexyl group, 1-[(1-,
2-, 4- or 5-) imidazolyl] isopropyl group, and
2-methyl-3- [(1-, 2-, 4- or 5-) imidazolyl] propyl
group. Examples of the pyridyl lower alkyl group
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 2 (preferably 1 )
pyridyl groups. Specific examples thereof include a
(2-, 3- or 4-)pyridylmethyl group, 2- [(2-, 3- or 4-)
pyridyl] methyl group, l-[(2-, 3- or 4-) pyridyl]
ethyl group, 3- [(2-, 3-or 4-) pyridyl] propyl group,
4- [{2-, 3- or 4-)pyridyl]butyl group, 1
,l-dimethyl-2- [(2-, 3- or 4-) pyridyl] ethyl group,
5- [(2-, 3- or 4-) pyridyl] pentyl group, 6- [(2-, 3-
or 4-) pyridyl] hexyl group, l-[(2-, 3- or 4-)
pyridyl] isopropyl group, 2-methyl-3- [(2-, 3- or 4-)
pyridyl] propyl group. Examples of the pyrazinyl lower
alkyl group (a lower alkyl group may be present as a
substituent on the pyrazinyl group) include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) pyrazinyl groups on
which 1 to 3 (preferably 1 ) lower alkyl groups as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) may be present
as a substituent (s) . Specific examples thereof
include a 2-pyrazinylmethyl group, 2- (2-pyrazinyl)
ethyl group, 1- (2-pyrazinyl) ethyl group, 3-
(2-pyrazinyl) propyl group, 4- (2- pyrazinyl) butyl
group, 5- (2-pyrazinyl) pentyl group, 6- (2-pyrazinyl)
hexyl group, 3-methyl-3- (2- pyrazinyl) propyl group,
1 ,l-dimethyl-2- (2- pyrazinyl) ethyl group,
3-methyl-2-pyrazinylmethyl group,
3-ethyl-2-pyrazinylmethyl group, 3-n-propyl-2-
pyrazinylmethyl group, 3-n-butyl-2-pyrazinylmethyl
group, 3-n-pentyl-2-pyrazinylmethyl group, 5-methyl-2-
pyrazinylmethyl group, 5-ethyl-2-pyrazinylmethyl
group, 5-n-propyl-2-pyrazinylmethyl group,
5-n-butyl-2- pyrazinylmethyl group,
6-methyl-2-pyrazinylmethylgroup,
6-ethyl-2-pyrazinylmethyl group, b-n-propyl-2-
pyrazinylmethyl group, b-n-butyl-2-pyrazinylmethyl
group, 3 ,5-dimethyl-2-pyrazinylmethyl group, 3,5-
diethyl-2-pyrazinylmethyl group, 3 ,5-di-n-propyl-2-
pyrazinylmethyl group, 3
,5-di-n-butyl-2-pyrazinylmethyl group, 2-
(5-methyl-2-pyrazinyl) ethyl group, 2-(5-ethyl-
2-pyrazinyl) ethyl group, 2- (5-n-propyl-2- pyrazinyl)
ethyl group, 2- (5-n-butyl-2-pyrazinyl) ethyl group,
3- (5-methyl-2-pyraznyl) propyl group, 3- (5-
ethyl-2-pyrazinyl) propyl group, 3- (5-n-propyl-2-
pyrazinyl) propyl group, 3- (5-n-butyl-2-pyrazinyl)
propyl group, 4- (5-methyl-2-pyrazinyl) butyl group,
4-(5-ethyl- 2-pyrazinyl) butyl group, 4- (5-n-propyl
-2- pyrazinyl) butyl group, 4- (5-n-butyl-2-pyrazinyl)
butyl group, 5- (5-methyl-2-pyrazinyl) pentyl group,
5- (5- ethyl-2-pyrazinyl) pentyl group, 5-
(5-n-propyl-2- pyrazinyl) pentyl group, 5-
(5-n-butyl-2-pyrazinyl) pentyl group, 6-
(5-methyl-2-pyrazinyl) hexyl group, 6-(5-ethyl-
2-pyrazinyl) hexyl group, 6- (5-n-propyl-2- pyrazinyl)
hexyl group, and 6- (5-n-butyl-2- pyrazinyl) hexyl
group. Examples of the pyrrolidinyl lower alkyl group
(a group selected from the group consisting of an oxo
group and a lower alkyl group may be present as a
substituent on the pyrrolidinyl group) include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) pyrrolidinyl groups,
onwhich 1 to 3 (preferably 1 ) groups selected from
the group consisting of an oxo group and a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) may
be present as a substituent (s) . Specific examples
thereof include a [(1-, 2-, or 3-) pyrrolidinyl]
methyl group, 2- [(1-, 2-, or 3-) pyrrolidinyl] ethyl
group, 1-[(1-, 2-, or 3-) pyrrolidinyl] ethyl group,
3-[(l-, 2-, or 3-) pyrrolidinyl] propyl group, 4-[(l-,
2-, or 3-) pyrrolidinyl] butyl group, 5-[(l-, 2-, or
3-) pyrrolidinyl ]pentyl group, b-[(l-, 2-, or 3-)
pyrrolidinyl] hexyl group, l-methyl-2- [(1-, 2-, or
3-) pyrrolidinyl] ethyl group, 1 ,l-dimethyl-2- [(1-,
2-, or 3-) pyrrolidinyl] ethyl group, 2-methyl-3-
[(1-, 2-, or 3-) pyrrolidinyl) propyl group, l-methyl-
(2- or 3-)pyrrolidinylmethyl group, l-ethyl-(2- or 3-)
pyrrolidinylmethyl group, 1-n-propyl- (2- or 3-)
pyrrolidinylmethyl group, 1-n-butyl- (2- or 3-)
pyrrolidinylmethyl group, 1-n-pentyl- (2- or 3-)
pyrrolidinylmethyl group, 1-n-hexyl- (2- or 3-)
pyrrolidinylmethyl group, 2-methyl-lpyrrolidinylmethyl
group, 2-ethyl-l-pyrrolidinylmethyl group,
2-n-propyl-l-pyrrolidinylmethyl group, 2-nbutyl-
1-pyrrolidinylmethyl group,
2-n-pentyl-lpyrrolidinylmethyl group,
2-n-hexyl-lpyrrolidinylmethyl group,
3-methyl-2-pyrrolidinylmethyl group,
3-ethyl-2-pyrrolidinylmethyl group, 3-n-propyl-
2-pyrrolidinylmethyl group,
3-n-butyl-2-pyrrolidinylmethyl group, 1 , 5-dimethyl-
(2- or 3-)pyrrolidinylmethyl group, 1 ,5-di-ethyl- (2-
or 3-) pyrrolidinylmethyl group, 1 ,5-di-n-propyl- (2-
or 3-) pyrrolidinylmethyl group, 1 ,5-di-n-butyl- (2-
or 3-) pyrrolidinylmethyl group, 1 , 4 ,5-triethyl-
(2- or 3-) pyrrolidinylmethyl group, 1 , 4
,5-tri-n-propyl- (2- or 3-) pyrrolidinylmethyl group,
1 ,4 ,5-tri-n-butyl- (2- or 3-) pyrrolidinylmethyl
group, 3-[2-oxo-(lpyrrolidinyl) propyl] group, 3-
[5-oxo- (2-, 3-, or 4-) pyrrolidinyl] propyl group,
and 3- [l-methyl-5-oxo- (2-, 3-, or 4-) pyrrolidinyl]
propyl group. Examples of the piperidyl lower alkyl
group (that may have as a substituent on the piperidyl
group, a group selected from the group consisting of a
benzoyl group and a lower alkanoyl group) include a
lower alkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) having 1 to 2 (preferably 1 ) piperidyl groups
having 1 to 3 (preferably 1 ) groups, as a substituent
(s) , selected from the group consisting of a benzoyl
group and a lower alkanoyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) on the piperidyl group (s).
Specific examples thereof include a (1-, 2-, 3-, or
4-)piperidylmethyl group, 2-[(l-, 2-, 3-, or 4-)
piperidyl] ethyl group>. 2- [1-benzoyl- (2-, 3-, or
4-) piperidyl] ethyl group, 2-[lacetyl-( 2-, 3-, or
4-) piperidyl] ethyl group, 2-[lbutyryl-( 2-, 3-, or
4-) piperidyl] ethyl group, 1-[(1-,2-, 3-, or
4-)piperidyl]ethyl group, 3-[(l-, 2-, 3-, or 4-)
piperidyl] propyl group, 4-[(l-, 2-, 3-, or
4-)piperidyl]butyl group, 1 ,l-dimethyl-2- [(1-, 2-,
3-, or 4-) piperidyl] ethyl group, 5-[(l-, 2-, 3-, or
4-) piperidyl] pentyl group, 6-[(l-, 2-, 3-, or 4-)
piperidyl] hexyl group, 1-[(1-, 2-, 3-, or 4-)
piperidyl] isopropyl group, and 2-methyl-3- [(1-, 2-,
3-, or 4-) piperidyl] propyl group. Examples of the
piperazinyl lower alkyl group (that may have a lower
alkyl group as a substituent on the piperazinyl group)
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 2 (preferably 1 )
piperazinyl groups, on which 1 to 3 (preferably 1 )
lower alkyl groups as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) may be present as a substituent (s) . Specific
examples thereof include a 1-piperazinylmethyl group,
2-piperazinylmethyl group, 2-(lpiperazinyl) ethyl
group, 2- (2-piperazinyl) ethyl group, 1-
(1-piperazinyl) ethyl group, 1- (2-piperazinyl) ethyl
group, 3- (1-piperazinyl) propyl group, 3- (2-
piperazinyl) propyl group, 4- (1-piperazinyl) butyl
group, 4- (2-piperazinyl) butyl group, 2- (4-ethyl-2-
piperazinyl) ethyl group, 1- (4-n-propyl-2-
piperazinyl) ethyl group, 2- (4-n-butyl-2-
piperazinyl) ethyl group, 2- (4-n-pentyl-2-
piperazinyl) ethyl group, 1- (4-n-hexyl-2-piperazinyl)
ethyl group, 2- (5-methyl-2- piperazinyl) ethyl group,
1- (5-ethyl-2-piperazinyl) ethyl group, 2-
(5-n-propyl-2-piperazinyl) ethyl group, l-(5-nbutyl-
2-piperazinyl) ethyl group, 2- (5-n-pentyl-2-
piperazinyl) ethyl group, 1- (5-n-hexyl-2-
piperazinyl) ethyl group, 2- (6-methyl-2- piperazinyl)
ethyl group, 1- (b-ethyl-2-piperazinyl) ethyl group,
2~ (b-n-propyl-2-piperazinyl) ethyl group,
l-(6-nbutyl- 2-piperazinyl) ethyl group, 2-
(6-n-pentyl-2- piperazinyl) ethyl group, 2-
(6-n-hexyl-2- piperazinyl) ethyl group, 3-
(2-methyl-lpiperazinyl) propyl group, 3-
(2-ethyl-lpiperazinyl) propyl group, 3-
(2-n-propyl-lpiperazinyl) propyl group, 3-
(2-n-butyl-lpiperazinyl) propyl group, 3-
(2-n-pentyl-lpiperazinyl) propyl group, 3-
(2-n-hexyl-lpiperazinyl) propyl group, 3-
(3-methyl-lpiperazinyl) propyl group, 3-
(3-ethyl-lpiperazinyl) propyl group, 3-
(3-n-propyl-lpiperazinyl) propyl group, 3-
(3-n-butyl-lpiperazinyl) propyl group, 3-
(3-n-pentyl-lpiperazinyl) propyl group, 3-
(3-n-hexyl-lpiperazinyl) propyl group, 3-
(4-methyl-lpiperazinyl) propyl group, 3-
(4-ethyl-lpiperazinyl) propyl group, 3-
(4-n-propyl-lpiperazinyl) propyl group, 3-
(4-n-butyl-lpiperazinyl) propyl group, 3-
(4-n-pentyl-lpiperazinyl) propyl group, 6-
(5-n-butyl-2-piperazinyl) hexyl group, 6-
(5-n-pentyl-2- piperazinyl) hexyl group, 6-
(5-n-hexyl-2- piperazinyl) hexyl group, 6-
(6-methyl-2- piperazinyl) hexyl group, 6-
(6-ethyl-2-piperazinyl) hexyl group, 6-
(6-n-propyl-2-piperazinyl) hexyl group, 6-(6-nbutyl-
2-piperazinyl) hexyl group, 6- (6-n-pentyl-2-
piperazinyl) hexyl group, 6- (6-n-hexyl-2-
piperazinyl) hexyl group, 2
,3-dimethyl-lpiperazinylmethyl group, 3
,3-dimethyl-lpiperazinylmethyl group, and 2- (1, 3
,4-trimethyl-2- piperazinyl) ethyl group. Examples of
the morpholinyl lower alkyl group include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) morpholinyl groups.
Specific examples thereof include a
2-morpholinylmethyl group, 3-morpholinylmethyl group,
4-morpholinylmethyl group, 2- (2 -morpholinyl) ethyl
group, 2- (3-morpholinyl) ethyl group, 2- (4-
morpholinyl) ethyl group, 1- (2-morpholinyl) ethyl
group, 1- (3-morrholinyl) ethyl group, 1- (4
-morpholinyl) ethyl group, 3- (2-morpholinyl) propyl
group, 3- (3- morpholinyl) propyl group, 3-
(4-morpholinyl) propyl group, 4- (2-morpholinyl) butyl
group, 4- (3- morpholinyl) butyl group, 4-
(4-morpholinyl) butyl group, 5- (2-morrholinyl) pentyl
group, 5- (3-morpholinyl )pentyl group, 5-
(4-morpholinyl) pentyl group, 6- (2- morpholinyl)
hexyl group, 6- (3-morpholinyl) hexyl group,6-
(4-morpholinyl)hexyl group, 3-methyl-3- (2-
morpholinyl) propyl group, 3-methyl-3- (3-
morpholinyl) propyl group, 3-methyl-3- (4-
morpholinyl) propyl group, 1 ,1-dimethyl -2- (2-
morpholinyl) ethyl group, 1 ,l-dimethyl-2- (3-
morpholinyl) ethyl group, and 1 ,l-dimethyl-2- (4-
morpholinyl) ethyl group. Example of a thienyl lower
alkyl group (that may have a lower alkyl group as a
substituent on the thienyl group) include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) thienyl groups, on which
1 to 3 (preferably 1 ) lower alkyl groups as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) may be present
as a substituent (s) . Specific examples thereof
include a (2- or 3-) thienylmethyl group, 2- [(2- or
3-) thienyl] ethyl group, l-[(2- or 3-) thienyl] ethyl
group, 3- [(2- or 3-) thienyl] propyl group, 4- [(2-
or 3-) thienyl] butyl group, 5- [(2- or 3-) thienyl]
pentyl group, 6- [(2- or 3-) thienyl] hexyl group, 1
,l-dimethyl-2- [(2- or 3-) thienyl] ethyl group,
2-methyl-3- [(2- or 3-) thienyl] propyl group,
3-methyl- (2-, 4-, or 5-)- thienylmethyl group,
[5-methyl- (2, 3- or 4-) thienyl] methyl group,
[4-ethyl-(2- or 3-) thienyl] methyl group,
[5-n-propyl- (2, 3- or 4-) thienyl] methyl group,
[3-n-butyl- (2-, 4- , or 5-)-thienyl] ]]methyl group,
[4, 5-dimethyl- (2- or 



3-) thienyl] methyl group, (3, 4 ,5-trimethyl-2-
thienyl) methyl group, 2- [3-methyl- (2-, 4-, or 5-)-
thienyl] ethyl group, 1- [4-n-pentyl- (2- or 3-)
thienyl] ethyl group, 3- [3-hexyl-2-thienyl] propyl
group, 4- [4, 5-dimethyl- (2- or 3-) thienyl] butyl
group, 5- (2, 4 ,5-trimethyl-3-thienyl) pentyl group,
and 6- [5- ethyl-(2-, 3-, or 4-) thienyl] hexyl group.
Examples of the thiazolyl group include a (2-, 4- or
5-) thiazolyl group. Examples of the thiazolyl lower
alkyl group include a lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) having 1 to 2 (preferably
1 ) thiazolyl groups. Specific examples thereof
include a (2-, 4-, or 5-) thiazolylmethyl group, 2-
[(2-, 4-, or 5-) thiazolyl) ethyl group, l-[(2-, 4-,
or 5-) thiazolyl] ethyl group, 3- [(2-, 4-, or 5-)
thiazolyl] propyl group, 4- [(2-, 4-, or 5-)
thiazolyl] butyl group, 5- [(2-, 4-, or 5-) thiazolyl)
]pentyl group, 6- [(2-, 4-, or 5-) thiazolyl) ]hexyl
group, 1 ,l-dimethyl-2- [(2-, 4-, or 5-) thiazolyl]
ethyl group, and [2 -methyl- 3- [(2-, 4-, or 5-)
thiazolyl] propyl group. Examples of the
dihydrobenzofuryl group include a 2 ,3-dihydro- (2-,
3-, 4-, 5-, 6- or 7-) benzofuryl group. Examples of
the dihydrobenzofuryl lower alkylgroup include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) dihydrobenzofuryl
groups. Specific examples thereof include a 2
,3-dihydro-4-benzofurylmethyl group, 2- (2, 3-
dihydro-4-benzofuryl) ethyl group, 3- (2, 3-dihydro-4-
benzofuryl) propyl group, 4- (2, 3-dihydro-4-
benzofuryl) butyl group, 5- (2, 3-dihydro-4-
benzofuryl) pentyl group, 6- (2, 3-dihydro-4-
benzofuryl)hexyl group, 2
,3-dihydro-5-benzofurylmethyl group, 2- (2,
3-dihydro-5-benzofuryl) ethyl group, 3- (2, 3-
dihydro-5-benzofuryl) propyl group, 4- (2,
3-dihydro-5- benzofuryl) butyl group, 2
,3-dihydro-6-benzofurylmethyl group, 2- (2,
3-dihydro-6-benzofuryl) ethyl group, 3- (2, 3-
dihydro-6-benzofuryl) propyl group, 4- (2,
3-dihydro-6- benzofuryl) butyl group, 5- (2,
3-dihydro-6- benzofuryl) pentyl group, 2
,3-dihydro-7-benzofurylmethyl group, 2
,3-dihydro-7-benzofurylethyl group, 3- (2, 3- /
dihydro-7-benzofuryl) propyl group, 4- (2,
3-dihydro-7- benzofuryl) butyl group, and 6- (2,
3-dihydro-7- benzof uryl )hexyl group . Examples of
the benzopyranyl lower alkyl group (that may have an
oxo group as a substituent on the benzopyranyl group)
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 2 (preferably 1 )
benzopyranyl groups on which an oxo group may be
present as a substituent. Specificexamples thereof
include a (4H-l-benzopyran-2-yl) methyl group, 2-
(4H-l-benzopyran-2-yl) ethyl group, 3-(4H-Ibenzopyran-
2-yl) propyl group, 4- (4H-l-benzopyran-2- yl) butyl
group, 5- (4H-l-benzopyran-2-yl) pentyl group, 6-
(4H-l-benzopyran-2-yl)hexyl group, (4H-l-benzopyran-
3-yl) methyl group, 2- (4H-l-benzopyran-3-yl) ethyl
group, 3- (4H-l-benzopyran-3-yl) propyl group,
4-(4H-Ibenzopyran- 3-yl) butyl group, 5-
(4H-l-benzopyran-3- yl) pentyl group, 6-
(4H-l-benzopyran-3-yl) hexyl group,
(4H-l-benzopyran-4-yl) methyl group, 2-
(4H-l-benzopyran- 4-yl) ethyl group, 3-
(4H-l-benzopyran-4-yl) propyl group, 4-
(4H-l-benzopyran-4-yl)butyl group, 5-(4H-Ibenzopyran-
4-yl) pentyl group, 6- (4H-l-benzopyran-4- yl) hexyl
group, (2H-l-benzopyran-2-yl) methyl group, 2-
(2H-l-benzopyran-2-yl) ethyl group, 3-
(2H-l-benzopyran- 2-yl) propyl group, 4-
(2H-l-benzopyran-2-yl) butyl group, 5-
(2H-l-benzopyran-2-yl) pentyl group,
6-(2H-Ibenzopyran- 2-yl) hexyl group,
(2H-l-benzopyran-3- yl) methyl group, 2-
(2H-l-benzopyran-3-yl) ethyl group, 3-
(2H-l-benzopyran-3-yl) propyl group,
4-(2H-Ibenzopyran- 3-yl) butyl group, 5-
(2H-l-benzopyran-3- yl) pentyl group, 6-
(2H-l-benzopyran-3-yl) hexyl group,
(2H-l-benzopyran-4-yl) methyl group, 2-
(2H-l-benzopyran- 4-yl) ethyl group, 3-
(2H-l-benzopyran-4-yl) propyl group,
4-(2H-l-benzopyran-4-yl)butyl group,
5-(2H-Ibenzopyran- 4-yl) pentyl group, 6-
(2H-l-benzopyran-4- yl) hexyl group,
(lH-2-benzopyran-l-yl)methyl group, 2-
(lH-2-benzopyran-l-yl) ethyl group, 3-
(lH-2-benzopyran1-yl) propyl group, 4-
(lH-2-benzopyran-l-yl) butyl group, 5-
(lH-2-benzopyran-l-yl)pentyl group, 6-(lH-2-
benzopyran-1-yl) hexyl group, (lH-2-benzopyran-3- yl)
methyl group, 2- (lH-2-benzopyran-3-yl) ethyl group,
3- (lH-2-benzopyran-3-yl) propyl group, 4-(lH-2-
benzopyran-3-yl) butyl group, 5- (lH-2-benzopyran-3-
yl)pentyl group, 6- (lH-2-benzopyran-3-yl) hexyl
group, (lH-2-benzopyran-3-yl) methyl group, 2-
(lH-2-benzopyran- 4-yl) ethyl group, 3-
(lH-2-benzopyran-4-yl) propyl group, /
4-(lH-2-benzopyran-4-yl)butyl group, 5-(lH-2-
benzopyran-4-yl) pentyl group, 6- (lH-2-benzopyran-4-
yl) hexyl group, (4-oxo-4H-l-benzopyran-2-yl) methyl
group, 2- (4-oxo-4H-l-benzopyran-2-yl) ethyl group, 3-
(4- oxo-4H-l-benzopyran-2-yl) propyl group, 4-
(4-oxo-4H-lbenzopyran- 2-yl) butyl group, 5-
(4-oxo-4H-l-benzopyran- 2-yl) pentyl group, 6-
(4-oxo-4H-l-benzopyran-2-yl) hexyl group,
(4-oxo-4H-l-benzopyran-3-yl)methyl group, 2- (4-
oxo-4H-l-benzopyran-3-yl) ethyl group, 3-
(4-oxo-4H-lbenzopyran- 3-yl) propyl group, 4-
(4-oxo-4H-l-benzopyran- 3-yl) butyl group, 5-
(4-oxo-4H-l-benzopyran-3-yl) pentyl group, 6-
(4-oxo-4H-l-benzopyran-3-yl) hexyl group, (4-
oxo-4H-l-benzopyran-4-yl) methyl group,
(2-oxo-2H-lbenzopyran- 3-yl) methyl group, 2-
(2-oxo-2H-l-benzopyran- 3-yl) ethyl group, 3-
(2-oxo-2H-l-benzopyran-3-yl) propyl group, 4-
(2-oxo-2H-l-benzopyran-3-yl) butyl group, 5-(2-
oxo-2H-l-benzopyran-3-yl) pentyl group, 6-
(2-oxo-2H-lbenzopyran- 3-yl) hexyl group,
(2-oxo-2H-l-benzopyran-4- yl) methyl group, 2-
(2-oxo-2H-l-benzopyran-4-yl) ethylgroup, 3-
(2-oxo-2H-l-benzopyran-4-yl) propyl group, 4-
(2-oxo-2H-l-benzopyran-4-yl) butyl group, 5-
(2-oxo-2H-lbenzopyran- 4-yl)pentyl group, 6-
(2-oxo-2H-l-benzopyran- 4-yl)hexyl group,
(l-oxo-lH-2-benzopyran-3-yl) methyl group, 2-
(l-oxo-lH-2-benzopyran-3-yl) ethyl group, 3-(loxo-
lH-2-benzopyran-3-yl) propyl group, 4- (l-oxo-lH-2-
benzopyran-3-yl) butyl group, .5-
(l-oxo-lH-2-benzopyran- 3-yl)pentyl group, 6-
(l-oxo-lH-2-benzopyran-3-yl) hexyl group,
(l-oxo-lH-2-benzopyran-4-yl)methyl group, 2-(loxo-
lH-2-benzopyran-4-yl) ethyl group, 3- (l-oxo-lH-2-
benzopyran-4-yl) propyl group, 4-
(l-oxo-lH-2-benzopyran- 4-yl) butyl group, 5-
(l-oxo-lH-2-benzopyran-4-yl) pentyl group, and 6-
(l-oxo-lH-2-benzopyran-4-yl) hexyl group. Examples of
the benzimidazolyl lower alkyl group include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) benzimidazolyl groups.
Specific examples thereof include a
1-benzimidazolylmethyl group, 2-(lbenzimidazolyl)
ethyl group, 3- (1-benzimidazolyl) propyl group, 4-
(1-benzimidazolyl) butyl group, 5-(lbenzimidazolyl)
pentyl group, 6- (1-benzimidazolyl) hexyl group,
2-benzimidazolylmethyl group, 2- (2- benzimidazolyl)
ethyl group, 3- (2-benzimidazolyl) propyl group, 4-
(2-benzimidazolyl) butyl group, 5- (2- benzimidazolyl)
pentyl group, and 6-(2- benzimidazolyl )hexyl group .
Examples of the indolyl lower alkyl groupthat may have
a lower alkoxycarbonyl group on the lower alkyl group
include a lower alkyl group (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) as
illustrated above that may have 1 to 3 (preferably 1 )
lower alkoxycarbonyl groups as illustrated above
(preferably linear or branched alkoxycarbonyl groups
having 1 to 6 carbon atoms) that may have 1 to 2
(preferably 1 ) indolyl groups. Specific examples
thereof include an indol(-l- / -2-, - 3-, -4-, -5-,
-6-, or -7-) ylmethyl group, 2-indol(-l-, -2-, -3-,
-4-, -5-, -6-, or -7-)ylethyl group, 3- indol(-l-,
-2-, -3-, -4-, -5-, -6-, or -7-)ylpropyl group,
4-indol(-l-, -2-, -3-, -4-, -5-, -6-, or -7-)ylbutyl
group, 5-indol(-l-, -2-, -3-, -4- , -5-, -6-, or
-7-)ylpentyl group, 6-indol(-l-, -2-, -3-, -4-, -5-,
-6-, or -7-)ylhexyl group, 3-methyl-3-indol (- 1-,
-2-, -3-, -4-, -5-, -6-, or -7-)ylpropyl group,
l,l-dimethyl-2-indol (-1-, -2-, -3-, -4-, -5-, -6-, or
- 7-)ylethyl group, and l-methoxycarbonyl-2-indol
(-1-, - 2-, -3-, -4-, -5-, -6-, or -7-)ylethyl group.
Examples of the imidazolyl lower alkyl group having an
substituent selected from the group consisting of a
carbamoyl group and a lower alkoxycarbonyl group on
the lower alkyl group include an imidazolyl lower
alkyl group having a 1 to 3 , preferably 1 ,
substituents selected from the group consisting of a
carbamoyl group and a lower alkoxycarbonyl group as
illustrated above on the alkylgroup whose lower alkyl
moiety is the same as that illustrated above,
preferably a linear or branched alkyl group having 1
to 6 carbon atoms. Specific examples thereof include a
carbamoyl- [(1-, 2-, 4-, or 5-) imidazolyl] methyl
group, methoxycarbonyl- [(1-, 2-, 4-, or 5-)
imidazolyl] methyl group, ethoxycarbonyl- [(1-, 2-,
4-, or 5-) imidazolyl] methyl group, nbutoxycarbonyl-
[(1-, 2-, 4-, or 5-) imidazolyl] methyl group,
isobutoxycarbonyl- [(1-, 2-, 4- , or 5-) imidazolyl]
methyl group, tert-butoxycarbonyl- [(1-, 2-, 4-, or
5-) imidazolyl] methyl group, secbutoxycarbonyl- [(1-,
2-, 4-, or 5-) imidazolyl] methyl group,
n-pentyloxycarbonyl- [(1-, 2-, 4-, or 5-) imidazolyl]
methyl group, neopentyloxy- [(1-, 2-, 4-, or 5-)
imidazolyl] methyl group, n-hexyloxycarbonyl- [(1-,
2-, 4-, or 5-) imidazolyl] methyl group,
isohexyloxycarbonyl- [(1-, 2-, 4-, or 5-) imidazolyl]
methyl group, 3-methylpentyloxycarbonyl- [(1-, 2-, 4-,
or 5-) imidazolyl] methyl group, 1- carbamoyl-2- [(1-,
2-, 4-, or 5-) imidazolyl] ethyl group,
l-methoxycarbonyl-2- [(1-, 2-, 4-, or 5-) imidazolyl]
ethyl group, 1 ,l-dimethoxycarbonyl-2- [(1-, 2-, 4-,
or 5-) imidazolyl] ethyl group, 1,1- dicarbamoyl-2-
[(1-, 2-, 4-, or 5-) imidazolyl] ethyl group,
2-carbamoyl-l- [(1-, 2-, 4-, or 5-) imidazolyl] ethyl
group, 2-methoxycarbonyl-3- [(1-, 2-, 4-, or 5-)
imidazolyl] propyl group, 2-carbamoyl-4- [(1-, 2-, 4-,
or 5-) imidazolyl] butyl group,
1-methyl-lcarbamoylmethyl-2- [(1-, 2-, 4- , or 5-)
imidazolyl] ethyl group, 2-methoxycarbonyl-5- [(1-,
2-, 4-, or 5-) imidazolyl ]pentyl group,
3-carbamoyl-6- [(1-, 2-, 4- , or 5-) imidazolyl] hexyl
group, 2-methoxycarbonyl-l- [(1-, 2-, 4- , or 5-)
imidazolyl] isopropyl group, and 2- carbamoylmethyl-3-
[(1-, 2-, 4-, or 5-) imidazolyl] propyl group.
Examples of the pyridyl group that may have a group
selected from the group consisting of a lower alkyl
group, lower alkoxy group, and lower alkylth io lower
alkyl group, as a substituent include a pyridyl group
that may have 1 to 4 (preferably 1 ) groups, as a
substituent (s) , which are selected from the group
consisting of a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to b carbon atoms), a lower alkoxy group as
illustrated above (preferably a linear or branched
alkoxy group having 1 to 6 carbon atoms) , and a lower
alkylthio lower alkyl group in which the two lower
alkyl moieties each are composed of a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) .
Specific examples thereof include a 2-pyridyl group,
3-pyridyl group, 4-pyridyl group, 4-methyl-2-pyridyl
group, 5-methyl-2-pyridyl group, 5-ethyl-3-pyridyl
group, 2-n-propyl-3-pyridyl group, 4-n-butyl-2-pyridyl
group, 4-tert-butyl-2- pyridyl group,
5-n-pentyl-3-pyridyl group, 4-n-hexyl-2- pyridyl
group, 4-methoxy-2-pyridyl group, 5-methoxy-2-pyridyl
group, 2-methylthiomethyl-3-pyridyl group, 5-
ethylthiomethyl-2-pyridyl group, 4-n-propylthiomethyl-
2-pyridyl group, 3-n-butylthiomethyl-2-pyridyl group,
5-n-pentylthiomethyl-3-pyridyl group,
4-nhexylthiomethyl- 3-pyridyl group, 2-
(2-methylthioethyl) - 3-pyridyl group, 2-
(3-methylthiopropyl) -4-pyridyl group, 3- (4
-methylthiobutyl) -4-pyridyl group, 3- (5-
methylthiopentyl) -2-pyridyl group, 4- (6-
methylthiohexyl) -2-pyridyl group, 3 ,4-dimethyl-2-
pyridyl group, 2 ,4 ,6-triethyl-3-pyridyl group,
2,3,5,6- tetramethyl-4-pyridyl group, and 2-methyl-3-
methylthiomethyl-4-pyridyl group . Examples of the
pyrrolidinyl group that may have a group selected from
the group consisting of a lower alkyl group, lower
alkoxycarbonyl group, lower alkanoyl group, and aroyl
group as a substituent include a pyrrolidinyl group
that may have 1 to 3 , preferably 1 group, as a
substituent (s) , which is selected from the group
consisting of a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to b carbon atoms) , a lower alkoxycarbonyl group as
illustrated above (preferably a linear or branched
alkoxycarbonyl group having 1 to 6 carbon atoms) a
lower alkanoyl group as described above (preferably a
linear or branched alkanoyl group having 1 to 6 carbon
atoms) , and an aroyl group (preferably a benzoyl
group) . Specific examples thereof include a
pyrrolidin-1-yl group,pyrrolidin-2-yl group,
pyrrolidin-3-yl group, 1- methylpyrrolidin-3-yl group,
2-ethylpyrrolidin-3-yl group,
3-n-propylpyrrolidin-3-yl group, 4-nbutylpyrrolidin-
3-yl group, l-tert-butylpyrrolidin-3-yl group,
5-n-pentylpyrrolidin-3-yl group, 1-nhexylpyrrolidin-
2-yl group, 2-methoxycarbonyl-2-yl group,
3-ethoxycarbonylpyrrolidin-2-yl group,
1-tertbutoxycarbonylpyrrolidin- 3-yl group, 4-
propoxycarbonylpyrrolidin-2-yl group, 5-
butoxycarbonylpyrrolidin-2-yl group,
1-pentoxycarbonyl- 2-yl group,
2-hexyloxycarbonylpyrrolidin-2-yl group, 1
,3-dimethoxycarbonylpyrrolidin-2-yl group, 3,4,5-
triethylpyrrolidin-2-yl group, 2,3,4,5-
tetramethylpyrrolidin-1-yl group, 2,4-
dimethoxycarbonylpyrrolidin-1-yl group, 3,4,5-
triethoxycarbonylpyrrolidin-1-yl group, 2-methyl-4-
methoxycarbonylpyrrolidin-1-yl group, 1-
benzoylpyrrolidin-3-yl group, l-acetylpyrrolidin-3-yl
group, and l-butyrylpyrrolidin-3-yl group. Examples of
the piperidyl group that may have a group as a
substituent selected from the group consisting of a
lower alkyl group, a lower alkoxycarbonyl group, a
lower alkanoyl group, and an aroyl group that may have
a group selected from the group consisting of a lower
alkyl group and a halogen atom include a piperidyl
group that may have 1 to 5 (preferably 1 to 4 )
groups, as a substituent (s) , which are selected from
the group consisting ofa lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) ; a lower
alkoxy group as illustrated above (preferably a linear
or branched alkoxy group having 1 to 6 carbon atoms) ;
a lower alkanoyl group as illustrated above
(preferably a linear or branched alkanoyl group having
1 to 6 carbon atoms) ; and 



an aroyl group that may have 1 to 3 groups (preferably
1 group) selected from the group consisting of a lower
alkyl group as illustrated above and a halogen atom as
illustrated above (preferably a benzoyl group) .
Specific examples thereof include a 1-piperidyl group,
2-piperidyl group, 3-piperidyl group, 4-piperidyl
group, l-methyl-4-piperidyl group, 2-ethyl-4-piperidyl
group, 3-n-propyl-4-piperidyl group, 4-n-butyl-4-
piperidyl group, l-n-pentyl-4-piperidyl group,
2-nhexyl- 4-piperidyl group,
l-methoxycarbonyl-4-piperidyl group,
l-ethoxycarbonyl-4-piperidyl group,
4-npropoxycarbonyl- 4-piperidyl group,
5-n-butoxycarbonyl- 4-piperidyl group,
l-tert-butoxycarbonyl-4-piperidyl group,
1-formyl-4-piperidyl group, l-acetyl-4-piperidyl
group, l-butyryl-4-piperidyl group, l-butyryl-3-
piperidyl group, 2-propionyl-4-piperidyl group, 3-
butyryl-4-piperidyl group, 4-isobutyryl-4-piperidyl
group, l-n-pentanoyl-4-piperidyl group,
2-tertbutylcarbonyl- 4-piperidyl group,
3-n-hexanoyl-4-piperidyl group, l-benzoyl-4-piperidyl
group, 1- benzoyl-3-piperidyl group, l-(2-, 3-, or 4-
chlorobenzoyl) -4-piperidyl group, l-(2-, 3-, or 4-
fluorobenzoyl) -4-piperidyl group, l-(2-, 3-, or 4-
methylbenzoyl) -4-piperidyl group, 2 ,6-dimethyl-4-
piperidyl group, 2 ,4 , 6-trimethyl-3-piperidyl group,
2 ,2 , 6 , b-tetramethyl-4-piperidyl group, and
2,2,4,4,6- pentamethyl-3-piperidyl group. Examples of
the tetrahydrofuryl group that may have an oxo group
include a 2-tetrahydrofuryl group, 3-tetrahydrofuryl
group, 3-oxo-2-tetrahydrofuryl group,
4-oxo-2-tetrahydrofuryl group, 5-oxo-2-
tetrahydrofuryl group, 2-oxo-3-tetrahydrofuryl group,
4-oxo-3-tetrahydrofuryl group, and 5-oxo-4-
tetrahydrofuryl group. Examples of the
hexahydroazepinyl group that may have an oxo group
include 2-hexahydroazepinyl group, 3-hexahydroazepinyl
group, 4-hexahydroazepinyl group,
2-oxo-3-hexahydroazepinyl group, 3-oxo-2-
hexahydroazepinyl group, 4-oxo-2-hexahydroazepinyl
group, 5-oxo-2-hexahydroazepinyl group, and 6-oxo-2-
hexahydroazepinyl group. Examples of the pyrazolyl
group that may have a group selected from the group
consisting of a lower alkyl group, aryl group, and
furyl group as a substituent include a pyrazolyl group
that may have 1 to 3 (preferably 1 to 2 ) groups, as a
substituent (s) , which are selected from the group
consisting ofa lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) ; an aryl group as illustrated
above; and a furyl group. Specific examples thereof
include a 1- pyrazolyl group, 3-pyrazolyl group,
4-pyrazolyl group, l-methyl-5-pyrazolyl group,
l-ethyl-5-pyrazolyl group, 3-n-propyl-5-pyrazolyl
group, 4-n-butyl-5-pyrazolyl group,
l-tert-butyl-4-pyrazolyl group, l-n-pentyl-4-
pyrazolyl group, 3-n-hexyl-4-pyrazolyl group,
3-phenyl- 5-pyrazolyl group, 1- (2-naphthyl)
-3-pyrazolyl group, 4- (2-methylphenyl) -3-pyrazolyl
group, 5- (3-ethylphenyl) - 3-pyrazolyl group, 1-
(4-n-propylphenyl) -4-pyrazolyl group, 3-
(2-n-butylphenyl) -4-pyrazolyl group,
5-(3-npentylphenyl) -4-pyrazolyl group, 1-
(4-n-hexylphenyl) -5- pyrazolyl group, 3-
(2-isobutylphenyl) -5-pyrazolyl group, 4-
(3-tert-butylphenyl) -5-pyrazolyl group, 3- (2-
chlorophenyl) -1-pyrazolyl group, 4- (3-fluorophenyl)
-1- pyrazolyl group, 5- (4-bromophenyl) -1-pyrazolyl
group, 1- (2-aminophenyl) -3-pyrazolyl group, 4- (2,
3- dimethylphenyl) -3-pyrazolyl group, 5- (3,4, 5-
trimethylphenyl) -3-pyrazolyl group, l-(2,3-
diaminophenyl) -4-pyrazolyl group, 3- (2-furyl) -5-
pyrazolyl group, 1 ,3-dimethyl-5-pyrazolyl group,
1,3,4- triethyl-5-pyrazolyl group, 1 ,3
,5-trimethyl-4-pyrazolyl group, and
l-methyl-3-phenyl-5-pyrazolyl group. Examples of the
thiadiazolyl group include a 1,2, 3-thiadiazolyl
group, 1 ,2 ,4-thiadiazolyl group,1,2, 5-thiadiazolyl
group or 1 , 3 ,4-thiadiazolyl group. Examples of the
thiadiazolyl group that may have a lower alkyl group
include a thiadiazolyl group as illustrated above that
may have 1 to 3 , preferably 1 , lower alkyl groups as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) . Specific
examples thereof include a 4- or 5- (1, 2 ,
3-thiadiazolyl) group, 3- or 5-(l, 2 , 4-
thiadiazolyl) group, 3-(l, 2 , 5-thiadiazolyl) group,
2- (1, 3 , 4-thiadiazolyl) group, 5-methyl-l, 3 ,4-
thiadiazol-2-yl group, 4-ethyl-l, 2 ,3-thiadiazol-5-yl
group, 5-n-propyl-l, 2 ,4-thiadiazol-3-yl group,
5-nbutyl- l,3,4-thiadiazol-2-yl group, 4-tert-butyl-l,
2 ,3- thiadiazol-5-yl group, 5-n-pentyl-l, 2
,4-thiadiazol-3-yl group, and 5-n-hexyl-l, 3
,4-thiadiazol-2-yl group. Examples of an isoxazolyl
group that may have a lower alkyl group include an
isoxazolyl group that may have 1 to 2 lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) .
Specific examples thereof include a 3-isoxazolyl
group, 4-isoxazolyl group, 5-isoxazolyl group,
3-methyl-5-isoxazolyl group, 4-ethyl-5- isoxazolyl
group, 4-n-propyl-3-isoxazolyl group, 5-
methyl-3-isoxazolyl group, 5-n-butyl-3-isoxazolyl
group, 3-tert-butyl-4-isoxazolyl group, 5-n-pentyl-4-
isoxazolyl group, 3-n-hexyl-5-isoxazolyl group, and
3,4-dimethyl-5-isoxazolyl group . Examples of the
indazolyl group include a (1-, 3-, 4-, 5-, 6- or
7-)indazolyl group. Examples of the
tetrahydrobenzothiazolyl group include a (2-, 4-, 5-,
6-, or 7-) (4,5,6,7- tetrahydrobenzothiazolyl) group.
Examples of the tetrahydroquinolyl group include a
(1-, 2-, 4-, 5-, 6- or -8) (1, 2 , 3 , 4-
tetrahydroquinolyl group. Example of a
tetrahydroquinolyl group that may have a group
selected from the group consisting of a lower alkyl
group, lower alkoxy group, halogen atom and oxo group
as a substituent include a tetrahydroquinolyl group as
illustrated above that .may have 1 to 3 (preferably 1
to 2 ) groups, as a substituent (s) , which are
selected from the group consisting of a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) ; a
lower alkoxy group as illustrated above (preferably a
linear or branched alkoxy group having 1 to 6 carbon
atoms) ; a halogen atom; and an oxo group. Specific
examples thereof include a 1- (1,2,3,
4-tetrahydroquinolyl) group, 2- (1,2, 3,4-
tetrahydroquinolyl) group, 3- (1,2, 3,4-
tetrahydroquinolyl) group, 4- (1,2, 3,4-
tetrahydroquinolyl) group, 5- (1,2, 3,4-
tetrahydroquinolyl) group, 6- (1,2, 3,4-
tetrahydroquinolyl) group, 7- (1,2, 3 ,
4-tetrahydroquinolyl) group, 8- (1,2, 3,4-
tetrahydroquinolyl) group, 2-methyl-3- (1, 2 ,3 ,4-
tetrahydroquinolyl) group, 3-ethyl-2- (1, 2 ,3 ,4-
tetrahydroquinolyl) group, 4-n-propyl-2- (1, 2 ,3 ,4-
tetrahydroquinolyl) group, 5-n-butyl-3- (1, 2 ,3 ,4-
tetrahydroquinolyl) group, b-tert-butyl-3- (1, 2 ,3
,4- tetrahydroquinolyl) group, 7-n-pentyl-2- (1, 2 ,3
,4- tetrahydroquinolyl) group, 8-n-hexyl-2- (1, 2 ,3
,4- tetrahydroquinolyl) group, 2-methoxy-4- (1, 2 ,3
,4- tetrahydroquinolyl) group, 3-ethoxy-4- (1, 2 ,3
,4- tetrahydroquinolyl) group, 4-propoxy-5- (1, 2 ,3
,4- tetrahydroquinolyl) group, 5-butoxy-6- (1, 2 ,3
,4- tetrahydroquinolyl) group, 6-pentoxy-7- (1, 2 ,3
,4- tetrahydroquinolyl) group, 7-hexyloxy-8- (1, 2 ,3
,4- tetrahydroquinolyl) group, 4-oxo-3- (1, 2 ,3 ,4-
tetrahydroquinolyl) group, 2-oxo-(l-, 3-, 4-, 5-, 6-,
7-, or 8-) - (1, 2 ,3 ,4-tetrahydroquinolyl) group,
2-oxo-8- methyl-(3-, 4-, 5-, 6-, or 7-) - (1, 2 ,3 ,4-
tetrahydroquinolyl) group, 2-oxo-8-methoxy-3- (1, 2 ,3
,4- tetrahydroquinolyl) group, 2-oxo-5-methoxy- (1-,
3-, 4-, 6-, 7-, or 8-) - (1, 2 ,3
,4-tetrahydroquinolyl) group, 2- oxo-8-fluoro- (3-,
4-, 5-, 6-, or 7-) - (1, 2 ,3 ,4- tetrahydroquinolyl)
group, and 2-oxo-6, 8-dimethyl-3- (1,2,3,
4-tetrahydroquinolyl) group. Examples of the quinolyl
group include a 2- quinolyl group, 3-quinolyl group,
4-quinolyl group, 5- quinolyl group, b-quinolyl group,
7-quinolyl group, and 8-quinolyl group. Examples of
the quinolyl group thatmay have a lower alkyl group
include a quinolyl group that may have 1 to 2 lower
alkyl groups as illustrated above (preferably linear
or branched alkyl groups having 1 to 6 carbon atoms) .
Specific examples thereof include a 2-, 3-, 4 , 5-,
6-, 7- or 8-quinolyl group, 2-methyl-6-quinolyl group,
4-ethyl-5-quinolyl group, 4- n-propyl-3-quinolyl
group, 5-methyl-3-quinolyl group, 5-n-butyl-3-quinolyl
group, 3-tert-butyl-4-quinolyl group,
5-n-pentyll-4-quinolyl group, 3-n-hexyl-5- quinolyl
group and 3 ,4-dimethyl-5-quinolyl group. Examples. of
the benzodioxolyl lower alkyl group include a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
having 1 to 2 (preferably 1 ) benzodioxolyl groups.
Specific examples thereof include a 2-, 4- or 5- (1,
3-benzodioxolyl) methyl group, 2- (2-, 4- or 5-) (1,
3-benzodioxolyl) ethyl group and 3- (2-, 4- or 5-) (1,
3-benzodioxolyl) propyl group. Examples of the aryl
group that may have a group selected from the group
consisting of a halogen atom; a lower alkyl group; a
lower alkoxy group; a halogen substituted lower alkyl
group; a halogen substituted lower alkoxy group; a
lower alkenyl group; an amino group that may have a
group selected from the group consisting of a lower
alkylsulf onyl group, lower alkyl group, and aryl
group; a sulfamoyl group; a lower alkylthio group; a
lower alkanoyl group; a lower alkoxycarbonyl group; a
pyrrolyl group; lower alkynylgroup; cyano group, nitro
group; aryloxy group; aryl lower alkoxy group; hydroxy
group; hydroxy lower alkyl group; carbamoyl group that
may have a group selected from the group consisting of
a lower alkyl group and an aryl group; pyrazolyl
group; pyrrolidinyl group that may have an oxo group;
oxazolyl group; imidazolyl group that may have a lower
alkyl group; dihydrofuryl group that may have an oxo
group; thiazolidinyl lower alkyl group that may have
an oxo group; imidazolyl lower alkanoyl group; and
piperidinylcarbonyl group include an aryl group as
illustrated above that may have 1 to 1 , preferably 1
to 5 , more preferably, 1 to 2 groups, as a
substituent (s) , which are selected from the group
consisting of a halogen atom as illustrated above; a
lower alkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) ; a lower alkoxy group as illustrated above
(preferably a linear or branched alkoxy group having 1
to 6 carbon atoms) ; a halogen substituted lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms
substituted with 1 to 7 halogen atoms) ; a halogen
substituted lower alkoxy group as illustrated above
(preferably a linear or branched alkoxy group having 1
to 6 carbon atoms substituted with 1 to 7halogen
atoms) ; a lower alkenyl group as illustrated above
(preferably a linear or branched alkenyl group having
1 to 3 double bonds and 2 to 6 carbon atoms (including
both trans and cis configurations) ); an amino group
having 1 to 2 lower alkanoyl groups as illustrated
above, lower alkyl groups as illustrated above, and
aryl groups as illustrated above; a sulfamoyl group; a
lower alkylthio group whose lower alkyl moiety is a
lower alkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) ; a lower alkanoyl group as illustrated above
(preferably a linear or branched alkanoyl group having
1 to 6 carbon atoms) ; a lower alkoxycarbonyl group as
illustrated above (preferably a linear or branched
alkoxycarbonyl group having 1 to 6 carbon atoms) ; a
pyrrolyl group; an alkynyl group as illustrated below;
cyano group; nitro group; aryloxy group whose aryl
moiety is as illustrated above; aryl lower alkoxy
group whose aryl moiety and lower alkoxy moiety are as
illustrated above; hydroxy group; a hydroxy lower
alkyl group whose lower alkyl moiety is as illustrated
above; a carbamoyl group that may have 1 to 2 groups
selected from the group consisting of a lower alkyl
group as illustrated above and aryl group as
illustrated above; pyrazolylgroup; pyrrolidinyl group
that may have 1 to 2 (preferably 1 ) oxo groups;
oxazolyl group; imidazolyl group that may have 1 to 3
(preferably 1 to 2 ) lower alkyl groups as illustrated
above; dihydrofuryl group that may have 1 to 2
(preferably 1 ) oxo groups; thiazolidinyl group that
may have 1 to 2 (preferably 1 ) oxo groups and having
an lower alkyl moiety as illustrated above; imidazolyl
lower alkanoyl group whose alkanoyl moiety is as
illustrated above and piperidinylcarbonyl group.
Specific examples thereof include a phenyl group,
1-naphthyl group, 2- naphthyl group, (2-, 3-, or
4-)biphenyl group, (2-, 3-, or 4-) chlorophenyl group,
(2-, 3-, or 4-) fluorophenyl group, (2-, 3-, or 4-)
bromophenyl group, (2-, 3-, or 4-)methylphenyl group,
(2-, 3-, 4-, 5-, 6-, 7-, or 8-) ethyl-1-naphthyl
group, (2-, 3-, or 4-)npropylphenyl group, (2-, 3-, or
4-) n-butylphenyl group, (2-, 3-, or 4-)
n-pentylphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
n-hexyl-1-naphthyl group, (2-, 3-, or 4-)
isobutylphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or 8-)
tert-butyl-1-naphthyl group, (2-, 3-, or
4-)methoxyphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) ethoxy-1-naphthyl group, (2-, 3-, or
4-)npropoxyphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) isopropoxy-1-naphthyl group, (2-, 3-, or
4-)nbutoxyphenyl group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-) isobutoxy-2-naphthyl group, (2-, 3-, or
4-)tertbutoxyphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) secbutoxy-1-naphthyl group, (2-, 3-, or
4-)npentyloxyphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) isopentyloxy-1-naphthyl group, (2-, 3-, or 4-)
neopentyloxyphenyl group, (1-, 3-, 4-, 5-, 6-, 7-, or
8-) n-hexyloxy-2-naphthyl group, (2-, 3-, or 4-)
isohexyloxyphenyl group, (2-, 3-, 4-, 5-, b- , 7-, or
8-) (3-methylpentyloxy) -1-naphthyl group, (2-, 3-, or
4-) chloromethylphenyl group, (2-, 3-, or 4-) trif
luoromethylphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) fluoroethyl-1-naphthyl group, (2-, 3-, or 4-)
(3-bromopropyl) phenyl group, (2-, 3-, or 4- ) (4-
chlorobutyl) phenyl group, (2-, 3-, or 4-) (5-
fluoropentyl) phenyl group, (2-, 3-, 4-, 5-, 6-, 7-,
or 8-) (6-bromohexyl) -1-naphthyl group, (2-, 3-, or
4-) (1, l-dimethyl-2-chloroethyl) phenyl group, (1-,
3-, 4-, 5-, 6-, 7-, or 8-) (2-methyl-3-f luoropropyl)
-2- naphthyl group, (2-, 3-, or 4-)
chloromethoxyphenyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) (2-fluoroethoxy) - 



1-naphthyl group, (2-, 3-, or 4-) (3-bromopropoxy)
phenyl group, (2-, 3-, or 4-) (4-chlorobutoxy) phenyl
group, (2-, 3-, or 4-) (5-fluoropentyloxy) phenyl
group, (2-, 3-, or 4-) trif luoromethoxyphenyl group,
4- (6- bromohexyloxy) -1-naphthyl group, (2-, 3-, or
4-) (1,1- dimethyl-2-chloroethoxy) phenyl group, 7-
(2-methyl-3- fluoropropoxy) -2-naphthyl group,
2-vinylphenyl group, 2- (1 -methyl vinyl) phenyl
group, 2- (1-propenyl) -1- naphthyl group, (2-, 3-, or
4-) (1-methyl-lpropenyl) phenyl group, 3-
(2-methyl-l-propenyl) -1-naphthyl group, (2-, 3-, or
4-) (1-propenyl) phenyl group, (2-, 3-, or 4-)
(2-propenyl) phenyl group, 4- (2- butenyl) -1-naphthyl
group, (2-, 3-, or 4-) (1- butenyl) phenyl group, 5-
(3-butenyl) -1-naphthyl group, (2-, 3-, or 4-)
(2-pentenyl) phenyl group, 6-(lpentenyl) -1-naphthyl
group, (2-, 3-, or 4-) (3- pentenyl) phenyl group, 7-
(4-pentenyl) -1-naphthyl group, (2-, 3-, or 4-)
(1,3-butadienyl) phenyl group, 8-(l,3- pentadienyl)
-1-naphthyl group, (2-, 3-, or 4-) (2- penten-4-ynyl)
phenyl group, 1- (2-hexenyl) -2-naphthyl group, 4-
(1-hexenyl) phenyl group, a 3- (5-hexenyl) -2-
naphthyl group, (2-, 3-, or 4-) (3-hexenyl) group, 4-
(4- hexenyl) -2-naphthyl group, (2-, 3-, or 4-) (3,3-
dimethyl-1-propenyl) phenyl group, 5-
(2-ethyl-lpropenyl) -2-naphthyl group, 4- (1, 3
,5-hexatrienyl) phenyl group, 6- (1, 3-hexadienyl)
-2-naphthyl group, (2-, 3-, or 4-) (1, 4-hexadienyl)
phenyl group, (2-, 3-, or 4-) (Nformyl amino) phenyl
group, (2-, 3-, or 4-) (Nacetylamino) phenyl group, 7-
(N-acetylamino) -2-naphthyl group, (2-, 3-, or 4-)
(N-propionylamino) phenyl group, 8- (N-butyrylamino)
-2-naphthyl group, (2-, 3-, or 4-) (Nisobutyrylaird.
no) phenyl group, 2- (N-pentanoylamino) -1- naphthyl
group, (2-, 3-, or 4-) (N-tertbutylcarbonylamino)
phenyl group, 3- (N-hexanoylamino) -1- naphthyl group,
(2-, 3-, or 4-) (N, Ndiformylamino) phenyl group, 4-
(N,N-diacetylamino) -1- naphthyl group, (2-, 3-, or
4-) (N, Ndimethylamino) phenyl group, (2-, 3-, or 4-)
(Nphenylamino) phenyl group, (2-, 3-, or 4-)
sulfamoylphenyl group, 5-sulfamoyl-l-naphthyl group,
(2-, 3-, or 4-)methylthiophenyl group,
6-ethylthio-lnaphthyl group, (2-, 3-, or 4-)
n-propylthiophenyl group, 7-isopropylthio-l-naphthyl
group, (2-, 3-, or 4-) n-butylthiophenyl group,
8-tert-butylthio-l-naphthyl group, (2-, 3-, or 4-)
n-pentylthiophenyl group, 1-nhexylthio- 2-naphthyl
group, (2-, 3-, or 4-) (Nmethyl (sulfonylamino) phenyl
group, (2-, 3-, or 4-) formylphenyl group, (2-, 3-, or
4-) acetylphenyl group, (2-, 3-, or 4-)butyrylphenyl
group, 3-acetyl-2- naphthyl group, (2-, 3-, or 4-)
propionylphenyl group, 4-butyryl-2-naphthyl group,
(2-, 3-, or 4-) isobutyrylphenyl group,
5-pentanoyl-2-naphthyl group, (2-, 3-, or 4-)
cyanophenyl group, (2-, 3-, or
4-)methoxycarbonylphenyl group, (2-, 3-, or
4-)tertbutylcarbonylphenyl group,
6-hexanoyl-2-naphthyl group, (2-, 3-, or 4-)
ethoxycarbonylphenyl group, 7-
ethoxycarbonyl-2-naphthyl group, (2-, 3-, or
4-)npropoxycarbonylphenyl group,
8-isopropoxycarbonyl-2- naphthyl group, (2-, 3-, or
4-) n-butoxycarbonylphenyl group,
2-isobutoxycarbonyl-l-naphthyl group, (2-, 3-, or 4-)
tert-butoxycarbonylphenyl group, 3-secbutoxycarbonyl-
1-naphthyl group, (2-, 3-, or
4-)npentyloxycarbonylphenyl group,
4-neopentyloxy-lnaphthyl group, (2-, 3-, or 4-)
n-hexyloxycarbonylphenyl group,
5-isohexyloxycarbonyl-l-naphthyl group, (2-, 3-, or
4-) (3-methylpentyloxycarbonyl) phenyl group,
6-(lpyrrolyl) -1-naphthyl group, (2-, 3-, or 4-)
(lpyrrolyl) phenyl group, (2-, 3-, or 4-)
ethynylphenyl group, (2-, 3-, or 4-)
(N-methylcarbamoyl) phenyl group, (2-, 3-, or 4-)
(N-phenylcarbamoyl) phenyl group, (2-, 3-, or 4-)
(2-hydroxyethyl) phenyl group, (2-, 3-, or 4-)
phenoxyphenyl group, (2-, 3-, or 4-) nitrophenyl
group, (2-, 3-, or 4-) benzyloxyphenyl group, (2-, 3-,
or 4-) hydroxyphenyl group, (2-, 3-, or 4-)
(2-oxo-2,5- dihydrofuran-4-yl) phenyl group, (2-, 3-,
or 4-) (1- imidazolylacetyl) phenyl group, (2-, 3-, or
4-) (2,4- dioxothiazolidin-5-ylmethyl) phenyl group,
(2-, 3-, or 4-) [(l-, 2-, 3-, or 4-)
piperidylcarbonyl] phenyl group, (2-, 3-, or 4-) [(1-,
3-, 4-, or 5-) pyrazolyl] phenyl group, (2-, 3-, or
4-) [2-oxo-(l- or 3-) pyrrolidinyl] phenyl group, (2-,
3-, or 4-) [(2-, 4-, or 5-) oxazolyl] phenyl group,
(2-, 3-, or 4-) (2-ethyl-4- methylimidazol-1-yl)
phenyl group, (2-, 3-, or 4- )biphenyl group, 2
,3-dimethoxyphenyl group, 2,4- dimethoxyphenyl group,
2 ,5-dimethoxyphenyl group, 2,6- dimethoxyphenyl
group, 3 ,4-dimethoxyphenyl group, 3,5-
dimethoxyphenyl group, 2 ,3-dichlorophenyl group, 2,4-
dichlorophenyl group, 3 ,4-dichlorophenyl group, 2-
methoxy-5-chlorophenyl group, 2-methoxy-5-methylphenyl
group, 2-methoxy-5-acetylaminophenyl group, 2-vinyl-4-
methylphenyl group, 2-vinyl-5-ethylphenyl group, 2,6-
disulf amoylphenyl group, 2 ,4 , b-trimethoxyphenyl
group, 3 ,4 ,5-triethoxyphenyl group, 2-vinyl-3, 4 ,5-
triethylphenyl group, pentamethoxyphenyl group,
2-vinylnaphthyl group, 2 ,3-dimethoxy-l-naphthyl
group, 3 ,4-diethoxyphenyl group, 2-methoxy-5-
methoxycarbonylphenyl group, 3,5-
dimethoxycarbonylphenyl group,
3-chloro-4-hydroxyphenyl group, 2-chloro-5-
(N-acetylamino) phenyl group, 2- chloro-5-cyanophenyl
group, 2-chloro-5-carbamoylphenyl group, 2-methoxy-5-
(N-acetylamino) phenyl group, 2-
chloro-5-ethoxycarbonylphenyl group, 3 , 5
,7-triethoxy-lnaphthyl group, 3 ,4 ,5
,7-tetramethyl-l-naphthyl group, 2,3,4,
5-tetramethyl-7- (N-pentaacetylamino) -1-naphthyl
group, 2 ,3 ,4 ,5 6 ,7-hexaethoxy-l-naphthyl group,
and heptamethoxy-1-naphthyl group. Examples of the
cyano lower alkyl group include a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having a
single cyano group. Specific examples thereof include
a cyanomethyl group, 2-cyanoethyl group, 1-cyanoethyl
group, 3-cyanopropyl group, 4-cyanobutyl group, 1
,l-dimethyl-2-cyanoethyl group, 5-cyanopentyl group,
6-cyanohexyl group, 1- cyanoisopropyl group, and
2-methyl-3-cyanopropyl group. Examples of the lower
alkanoylamino lower alkyl group include a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms)
having 1 to 3 , preferably 1 , amino groups which has
1 to 2 lower alkanoyl groups as illustrated above
(preferably a linear or branched alkanoyl group having
1 to 6 carbon atoms) . Specificexamples thereof
include a 2- (N-formylamino) ethyl group, 2-
(N-acetylamino) ethyl group, 2-(Npropionylamino) ethyl
group, 2- (N-butyrylamino) ethyl group, 2-
(N-isobutyrylamino) ethyl group, 2-(Npentanoylamino)
ethyl group, 2- (N-tertbutylcarbonylamino) ethyl
group, 2- (Nhexanoylamino) ethyl group,
N-acetylaminomethyl group, 1- (N-acetylamino) ethyl
group, 3- (N-acetylamino) propyl group, 4-
(N-acetylamino) butyl group, 5- (Nacetylamino) pentyl
group, 6- (N-acetylamino) hexyl group, 1
,l-dimethyl-2- (N- acetylamino) ethyl group,
2-methyl-3- (N-acetylamino) propyl group, and 2- (N,
Ndiacetylamino) ethyl group. Examples of a halogen
substituted lower alkylamino group include an amino
group having 1 to 2 (preferably 1 ) halogen
substituted lower alkyl groups as illustrated above
(preferably a linear or branched halogen substituted
alkyl group having 1 to 6 carbon atoms with 1 to 7
(preferably 1 to 3 ) halogen atoms) . Specific
examples thereof include an Nfluoromethylamino group,
N-dif luoromethylamino group, N-trifluoromethylamino
group, N-chloromethylamino group,
N-dichloromethylamino group, Ntrichloromethylamino
group, N-bromomethylaminogroup, Ndibromomethylamino
group, N-dichlorofluoromethylamino group, N-2, 2
,2-trif luoroethylamino group, Npentafluoroethylamino
group, N-2-chloroethylamino group, N-3, 3 ,3-trif
luoropropylamino group, Nheptafluoropropylamino group,
Nheptafluoroisopropylamino group,
N-3-chloropropylamino group, N-2-chloropropylamino
group, N-3- bromopropylamino group, N-4, 4
,4-trifluorobutylamino group, N-4, 4 ,4 ,3 ,3-pentaf
luorobutylamino group, N-4- chlorobutylamino group,
N-4-bromobutylamino group, N-2- chlorobutylamino
group, N-5, 5 ,5-trif luoropentylamino group,
N-5-chloropentylamino group, N-b,6 , 6- trif
luorohexylamino group, N-6-chlorohexylamino group, N-
(1, l-dimethyl-2-chloroethyl) amino group, N-
(2-methyl- 3-f luoropropyl) amino group, and N ,Ndi
(fluoroitiethyl )amino group . Examples of the lower
alkylthio lower alkyl group include a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms)
having 1 to 3 lower alkylthio groups whose alkyl
moiety is a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) . Specific examples thereof include
a 2-methylthioethyl group, 2- ethylthioethyl group,
2-n-propylthioethyl group, 2-nbutylthioethyl group,
2-tert-butylthioethyl group, 2-npentylthioethyl group,
2-n-hexylthioethyl group, methylthiomethyl group,
1-methyl thioethyl group, 3- methylthiopropyl group,
4-methylthiobutyl group, 5- methylthiopentyl group,
b-methylthiohexyl group, 1,1-
dimethyl-2-methylthioethyl group, 2-methyl-3-
methylthiopropyl group, 2 ,2-diethylthioethyl group,
and2,2,2-triethylthioethyl group. Examples of the
amidino group that may have a lower alkyl group
include an amidino group that may have 1 to 2 lower
alkyl groups as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms) .
Specific examples thereof include an amidino group,
N-methylamidino group, N-ethylamidino group,
N-n-propylamidino group, N-n-butylamidino group,
N-n-pentylamidino group, N-n-hexylamidino group,
Nisopropylamidino group, N-tert-butylamidino group, N
,Ndimethylamidino group, N ,N '-dimethylamidino group,
and N-methyl-N '-ethyl-amidino group. Examples of the
amidino lower alkyl group include a lower alkyl group
as illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having 1 to 3
amidino groups. Specific examples thereof include an
amidinomethyl group, 2-amidinoethyl group,
3-amidinopropyl group, 4- amidinobutyl group,
5-amidinopropyl group, 6- amidinohexyl group,
1-amidinoethyl group, 1 ,1-dimethyl- 2-amidinoethyl
group, 2-methyl-3-amidinopropyl group,
2,2-diamidinoethyl group, and 2 ,2 ,2-triamidinoethyl
group . Examples of the lower alkenyloxy group include
a lower alkenyloxy group whose lower alkenyl moiety is
one as illustrated above (preferably a linear or
branched alkenyloxy group having 1 to 3 double bonds
and 2 to 6 carbon atoms) . Specific examples
thereofinclude a vinyloxy group, 1-propenyloxy group,
1- methyl-1-propenyloxy group, 2-methyl-l-propenyloxy
group, 2-propenyloxy group, 2-butenyloxy group, 1-
butenyloxy group, 3-butenyloxy group, 2-pentenyloxy
group, 1-pentenyloxy group, 3-pentenyloxy group, 4-
pentenyloxy group, 1 ,3-butadienyloxy group, 1 , 3-
pentadienyloxy group, 2-penten-4-ynyloxy group, 2-
hexenyloxy group, 1-hexenyloxy group, 5-hexenyloxy
group, 3-hexenyloxy group, 4-hexenyloxy group, 3,3-
dimethyl-1-propenyloxy group, 2-ethyl-l-propenyloxy
group, 1 ,3 ,5-hexatrienyloxy group, 1
,3-hexadienyloxy group, and 1 ,4-hexadienyloxy group.
Examples of the lower alkenyloxy lower alkyl group
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 3 lower alkenyloxy
groups whose lower alkenyloxy moiety is a lower
alkenyloxy group as illustrated above (preferably a
linear or branched alkenyl group having 2 to 6 carbon
atoms and 1 to 3 double bonds) . Specific examples
thereof include a vinyloxymethyl group,
2-vinyloxyethyl group, 2- (1-propenyloxy) ethyl group,
2- (1-methyl-lpropenyloxy) ethyl group, 2-
(2-methyl-lpropenyloxy) ethyl group, 2-
(2-propenyloxy) ethyl group, 2- (2-butenyloxy) ethyl
group, 2- (1-butenyloxy) ethyl group, 2-
(3-butenyloxy) ethyl group, 2- (2- pentenyloxy) ethyl
group, 2- (l-pentenyloxy) ethyl group, 2-
(3-pentenyloxy) ethyl group, 2- (4-pentenyloxy)
ethylgroup, 2- (1, 3-butadienyloxy) ethyl group, 2-
(1,3- pentadienyloxy) ethyl group, 2-
(2-penten-4-ynyloxy) ethyl group, 2- (2-hexenyloxy)
ethyl group, 2-(lhexenyloxy) ethyl group, 2-
(5-hexenyloxy) ethyl group, 2- (3-hexenyloxy) ethyl
group, 2- (4-hexenyloxy) ethyl group, 2- (3,
3-dimethyl-l-propenyloxy) ethyl group, 2-(2-ethyl-
1-propenyloxy) ethyl group, 2- (1,3,5- hexatrienyloxy)
ethyl group, 2- (1, 3-hexadienyloxy) ethyl group, 2-
(1, 4-hexadienyloxy) ethyl group, 3- vinyloxypropyl
group, 4-vinyloxybutyl group, 5- vinyloxypropyl group,
6-vinyloxyhexyl group, 1- vinyloxyethyl group, 1
,l-dimethyl-2-vinyloxyethyl group,
2-methyl-3-vinyloxypropyl group, 2,2- divinyloxyethyl
group, and 2 ,2 ,2-trivinyloxyethyl group. Examples of
the arylamino group that may have a substituent
selected from the group consisting of a lower alkyl
group, lower alkoxy group, halogen substituted lower
alkyl group, and halogen substituted lower alkoxy
group on the aryl group include an amino group having
1 to 2 aryl groups as illustrated above that may have
1 to 7, preferably 1 to 5 , more preferably 1 to 2
substituents, on the aryl group, which are selected
from the group consisting of a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) ; a lower
alkoxy group as illustrated above (preferably alinear
or branched alkoxy group having 1 to 6 carbon atoms) ;
a halogen substituted alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms with 1 to 7 , preferably 1 to 3
halogen atoms) ; and halogen substituted lower alkoxy
group as illustrated above (preferably a linear or
branched alkoxy group having 1 to 6 carbon atoms with
1 to 7 , preferably 1 to 3 halogen atoms) . Specific
examples thereof include an N-phenylamino group,
N-2-naphthylamino group, N- (2- methylphenyl) amino
group, N- (3-ethyl-l-naphthyl) amino group, N-
(4-n-propylphenyl) amino group, N- (2-n-butyl-lphenyl)
amino group, N- (3-n-pentylphenyl) amino group, N-
(4-n-hexyl-l-naphthyl) amino group, N- (2-
isobutylphenyl) amino group, N-
(3-tert-butyl-lnaphthyl) amino group, N-
(2-methoxyphenyl) amino group, N-
(3-ethoxy-l-naphthyl) amino group,
N-(4-npropoxyphenyl) amino group, N-
(3-isopropoxy-lnaphthyl) amino group, N-
(n-butoxyphenyl) amino group, N-
(l-isobutoxy-2-naphthyl) amino group, N-
(tertbutoxyphenyl) amino group, N-
(5-sec-butoxy-lnaphthyl) amino group, N-
(n-pentyloxyphenyl) amino group, N-
(5-isopentyloxy-l-naphthyl) amino group,
N-(Ineopentyloxyphenyl) amino group, N-
(6-n-hexyloxy-2- naphthyl) amino group, N-
(isohexyloxyphenyl) amino group, N-
(3-methylpentyloxy-l-naphthyl) amino group, N- (2- 



trifluoromethylphenyl) amino group, N-
(4-trifluoromethylphenyl) amino group, N- (2-
chloromethylphenyl) amino group, N- [3-
(2-fluoroethyl) -1- naphthyl] amino group, N- [4-
(3-bromopropyl) phenyl] amino group, N- [2-
(4-chlorobutyl) -1-phenyl] amino group, N- [3-
(5-fluoropentyl) phenyl] amino group, N- [4- (6-
bromohexyl) -1-naphthyl] amino group, N- [2- (1,
1-dimethyl- 2-chloroethyl) phenyl] amino group, N- [7-
(2-methyl-3- fluoropropyl) -2-naphthyl] amino group,
N- (2- chloromethoxyphenyl) amino group, N- (4- trif
luoromethoxyphenyl) amino group, N- (3- (2-
fluoroethoxy) -1-naphthyl) amino group, N- [4- (3-
bromopropoxy) phenyl] amino group, N- [2-
(4-chlorobutoxy) - 1-phenyl] amino group, N- [3- (5-
fluoropentyloxy) phenyl] amino group, N- [4- (6-
bromohexyloxy) -1-naphthyl] amino group, N- [2- (1,1-
dimethyl-2-chloroethoxy) phenyl] amino group, N- [7-
(2- methyl-3-fluoropropoxy) -2-naphthyl] amino group,
N- (2- chloromethoxyphenyl) amino group, N- [3-
(2-fluoroethoxy) - 1-naphthyl] amino group, N- [4- (3-
bromopropoxy) phenyl] amino group, N- [2-
(4-chlorobutoxy) - 1-phenyl] amino group, N- [3- (5-
fluoropentyloxy) phenyl] amino group, N- [4- (6-
bromohexyloxy) -1-naphthyl] amino group, N- [2- (1,1-
dimethyl-2-chloroethoxy) phenyl] amino group, N- [7-
(2- methyl-3-fluoropropoxy) -2-naphthyl] amino group,
and N,N-diphenylamino group. Examples of the aryl
lower alkenyl group include a lower alkenyl group as
illustrated abovehaving an aryl group as illustrated
above (preferably a linear or branched alkenyl group
having 1 to 3 aryl groups and 1 to 6 carbon atoms) .
Specific examples thereof include a 2-phenylethenyl
group, 3-phenyl-2- propenyl group, 3-[(l- or 2-)
naphthyl] -2-propenyl group, 4- [(2-, 3-, or
4-)methylphenyl] -2-butenyl group, 4- [(2-, 3-, or 4-)
ethylphenyl] -3-butenyl group, 4- [(2-, 3-, or 4-)
n-propylphenyl] -1, 3-butadienyl group, 5- [(2-, 3-,
or 4-) n-butylphenyl] -1, 3 ,5-hexatrienyl group, 5-
[(2-, 3-, or 4-) n-pentylphenyl] -2, 4-hexadienyl
group, 5- [(2-, 3-, or 4-) n-hexylphenyl] -3-pentenyl
group, 3- [(2-, 3-, or 4-) isobutylphenyl] -2-propenyl
group, 2- [(2-, 3-, or 4-) tert-butylphenyl] phenyl
group, 3- [(2-, 3-, 4-, 5-, 6-, 7-, or 8-)
methyl-1-naphthyl] -2-propenyl group, 4-[(l-, 3-, 4-,
5-, 6-, 7-, or 8-)methyl-2- naphthyl] -2-butenyl
group, 4- [(2-, 3-, 4-, 5-, 6-, 7-, or 8-)
ethyl-1-naphthyl] -3-butenyl group, 4-[(l-, 3-, 4- ,
5-, 6-, 7-, or 8-) ethyl-2-naphthyl] -1, 3-butadienyl
group, 5- [(2-, 3- r 4-, 5-, 6-, 7-, or 8-)
n-propyl-1- naphthyl] -1, 3 ,5-hexatrienyl group,
5-[(l-, 3-, 4-, 5-, 6-, 7-, or 8-)
n-propyl-2-naphthyl] -2, 4-hexadienyl group, 5- [(2-,
3-, 4-, 5-, b- , 7-, or 8-) n-butyl-1- naphthyl]
-3-pentenyl group, 3-[(l-, 3-, 4- , 5-, 6-, 7-, or 8-)
n-butyl-2-naphthyl] -2-propenyl group, 2- [(2-, 3-,
4-, 5-, 6-, 7-, or 8-) n-pentyl-1-naphthyl] ethenyl
group, 3-[(l-, 3-, 4-, 5-, 6-, 7-, or 8-) n-pentyl-2-
naphthyl] -2-propenyl group, 4- [(2-, 3-, 4-, 5-, 6-,
7-, or 8-) n-hexyl-1-naphthyl] -2-butenyl group,
4-[(l-, 3-,4- , 5-, 6-, 1-, or 8-)n-hexyl-2-naphthyl]
-3-butenyl group, -4- [(2-, 3-, 4- , 5-, 6-, 7-, or
8-) isobutyl-1- naphthyl] -1, 3-butadienyl group,
5-[(l-, 3-, 4-, 5-, 6-, 7-, or 8-)
isobutyl-2-naphthyl] -1, 3 ,5-hexatrienyl group, 5-
[(2-, 3-, 4-, 5-, 6-, 7-, or 8-) tert-butyl-lnaphthyl]
-2, 4-hexadienyl group, 5-[(l-, 3-, 4- , 5-, 6-, 7-,
or 8-) tert-butyl-2-naphthyl] -1, 3 ,5-hexatrienyl
group, 5- [(2-, 3-, or 4-) chlorophenyl group, (2-,
3-, or 4-) fluorophenyl] -2, 4-hexadienyl group, 5-
[(2-, 3-, or 4-) bromophenyl] -3-pentenyl group,
3-[(2-, 3-, 4-, 5-, 6-, 7-, or 8-) chloro-1-naphthyl]
-2-propenyl group, 2-[(l-, 3-, 4-, 5-, 6-, 7-, or
8-)chloro-2- naphthyl] ethenyl group, 3- [(2-, 3-, 4-,
5-, 6- , 1-, or 8-) fluoro-1-naphthyl] -2-propenyl
group, 4-[(l-, 3-, 4-, 5-, 6-, 7-, or 8-)
fluoro-2-naphthyl] -2-butenyl group, 4- [(2-, 3-, 4- ,
5-, 6-, 7-, or 8-) bromo-1-naphthyl] -3- butenyl
group, 4-[(l-, 3-, 4- , 5-, 6-, 7-, or 8-)bromo-
2-naphthyl] -1, 3-butadienyl group, 5- [(2-, 3-, or
4-) aminophenyl] -1, 3 ,5-hexatrienyl group, 5- [(2-,
3-, 4- , 5-, 6-, 1-, or 8-) amino-1-naphthyl] -2,
4-hexadienyl group, 5-[(l-, 3-, 4- , 5-, 6-, 7-, or
8-)amino-2- naphthyl] -3-pentenyl group, 3- (2,
3-dimethylphenyl) -2- propenyl group, 2- (3,
4-dimethylphenyl) vinyl group, 3- (2,
4-dimethylphenyl) -2-propenyl group, 4-(2,5-
dimethylphenyl) -2-butenyl group, 4-(2, b-
dimethylphenyl) -3-butenyl group, 4- (2,4,6-
trimethylphenyl) -1, 3-butadienyl group, 5- (3,4,5-
trimethylphenyl) -1, 3 ,5-hexatrienyl group, 5- (2, 3
,4 ,5-tetraethylphenyl) -2, 4-hexadienyl group, 5-
(pentamethylphenyl) -3-pentenyl group, 3-(2-
methylnaphthyl) -2-propenyl group, 2- (2, 3-
dimethylnaphthyl) ethenyl group, 3- (3,
4-dimethylphenyl) - 2-propenyl group, 4- (3, 5
,7-triethylnaphthyl) -2-butenyl group, 4- (3, 4 , 5
,7-tetramethylnaphthyl) -3-butenyl group, 4- (2, 3 , 4
, 5 ,7-pentamethylnaphthyl) -1, 3-butadienyl group, 5-
(2, 3,4,5,6, 7-hexaethylnaphthyl) -1, 3 ,5-hexatrienyl
group, 5- (heptapiethylnaphthyl) -2, 4-hexadienyl
group, 5- (2, 3-diaminophenyl) -3-pentenyl group, 3-
(2,4,6- triaminophenyl) -2-propenyl group, and 2-
(2-methyl-5- chloronaphthyl) ethenyl group. Examples
of the pyridylamino group that may have a lower alkyl
group include a pyridylamino group that may have 1 to
3 , preferably 1 to 2 lower alkyl groups as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) , on the
pyridyl group and/or amino group. Specific examples
thereof include an N- (2-, 3-, or 4-) pyridylamino
group, N-3-methyl-2-pyridylamino group, N-
(4-methyl-2-pyridyl) amino group, N- (5-methyl-2-
pyridyl) amino group, N- (6-methyl-2-pyridyl) amino
group, N- (2-methyl-3-pyridyl) amino group, N-
(4-methyl-3- pyridyl) amino group, N-
(5-methyl-3-pyridyl) amino group, N-
(6-methyl-3-pyridyl) amino group, N- (2-methyl-4-
pyridyl) amino group, N- (3-methyl-4-pyridyl) amino
group, N- (3-ethyl-2-pyridyl) amino group, N-
(4-n-proryl-2- pyridyl) amino group, N-
(5-n-propyl-2-pyridyl) aminogroup, N-
(2-n-butyl-3-pyridyl) amino group, N-(4-npentyl-
3-pyridyl) amino group, N- (5-n-hexyl-3- pyridyl)
amino group, N- (2-isopropyl-4-pyridyl) amino group, N
- (3-tert-butyl-4-pyridyl) amino group, N- (3-
methyl-2-pyridyl) -N-methyl-amino group, and N- (2,4-
diethyl-3-pyridyl) -N-methyl-amino group. Examples of
the aryl lower alkyl group (that may have a group
selected from the group consisting of halogen atom,
lower alkyl group, halogen substituted alkyl group,
halogen substituted lower alkoxy group, lower alkoxy
group, carbamoyl group, and lower alkoxycarbonyl
group, as a substituent, on the aryl group and/or the
lower alkyl group) include a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) having 1 to 3
(preferably 1 ) aryl groups as illustrated above. Note
that, on the aryl group and/or the alkyl moiety, there
may be 1 to 7 , preferably 1 to 5 , more preferably, 1
to 2 substituents selected from the group consisting
of a halogen atom as illustrated above; a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) ; a
halogen substituted lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms substituted with 1 to 7
halogen atoms) ;a lower alkoxy group as illustrated
above (preferably a linear or branched alkoxy group
having 1 to 6 carbon atoms substituted with 1 to 7
halogen atoms) ; a lower alkoxy group as illustrated
above (preferably a linear or branched alkoxy group
having 1 to 6 carbon atoms) ; a carbamoyl group; and a
lower alkoxy-carbonyl group as illustrated above
(preferably a linear or branched alkoxycarbonyl group
having 1 to 6 carbon atoms) . Specific examples of the
aryl lower alkyl group (that may have a substituent
selected from the group consisting of a halogen atom,
lower alkyl group, halogen substituted lower alkyl
group, halogen substituted lower alkoxy group, lower
alkoxy group, carbamoyl group and lower alkoxycarbonyl
group, on the aryl group and/or the lower alkyl group)
include a benzyl group, 1-phenylethyl group, 2-
phenylethyl group, 1-methyl-l-phenylethyl group, 1,1-
dimethyl-2-phenylethyl group, 1 ,l-dimethyl-3-
phenylpropyl group, (2-, 3-, or 4-) fluorobenzyl
group, 2- [(2-, 3-, or 4-) fluorophenyl] ethyl group,
l-[(2-, 3-, or 4-) fluorophenyl] ethyl group, l-[(2-,
3-, or 4- )fluorophenyl] propyl group, 2- [(2, 6- or
3,5- )difluorophenyl] ethyl group, l-(3,5-
difluorophenyl) ethyl group, l-(3,5- difluorophenyl)
propyl group, (2-, 3-, or 4-) chlorobenzyl group, 2-
[(2-, 3-, or 4-) chlorophenyl] ethyl group, 2- (3,
4-dichlorophenyl) ethyl group, 1- (3-chlorophenyl)
butyl group, 1- (4-chlorophenyl) butyl group, (2-, 3-,
or 4-) trifluoromethylphenylbenzyl group, l-[(2-, 3-,
or 4-) trifluoromethylphenyl] ethyl group, l-[(2-, 3-,
or 4-) trifluoromethylphenyl] propyl group, (2-, 3-,
or 4-)methylbenzyl group, 2- [(2- 3-, or
4-)methylphenyl] ethyl group, (2-, 3-, or 4-) trif
luoromethoxybenzyl group, l-[(2-, 3-, or 4-)
trifluoromethylphenyl] ethyl group, (2-, 3-, or
4-)methoxybenzyl group, 2- [(2-, 3-, or
4-)methylphenyl] ethyl group, l-[(2-, 3-, or 4-)
methoxyphenyl] propyl group, (2-, 3-, or 4-)
ethoxybenzyl group, (3,4- or 3 ,5-) dimethoxybenzyl
group, (3,4- or 3 , 5-) di (n-butoxy) benzyl group, 2-
[(3, 5- or 3 ,4-) dimethoxyphenyl] ethyl group, 2- (2-
ethoxyphenyl) ethyl group, 1- (4-methoxyphenyl) butyl
group, 1-phenyl-l-methoxycarbonylmethyl group, 1-
carbamoyl-2-phenylethyl group, l-methoxycarbonyl-2-
phenylethyl group, 2-methoxycarbonyl-2-phenylethyl
group, 2-phenyl-2-hydroxyethyl group, 2- (4-
hydroxyphenyl) -1-methoxycarbonylethyl group,
3-chloro- 4-difluoromethoxyphenylmethyl group, and
naphthylmethyl group. Examples of the lower alkynyl
group include a linear or branched alkynyl group
having 2 to 6 carbon atoms. Specific examples thereof
include an ethynyl group, 2-propynyl group, 2-butynyl
group, 3-butynyl group, l-methyl-2-propynyl group,
2-pentynyl group, and2-hexynyl group. Examples of the
aryloxy lower alkyl group (on the aryl group, a group
selected from the group consisting of a lower alkoxy
group; a carbamoyl group that may have a group
selected from the group consisting of a lower alkoxy
group and a lower alkyl group; and a pyrrolidinyl
group that may have an oxo group, may be present,
include an aryl lower alkyl group (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
whose aryl moiety and lower alkyl group are as
illustrated above. On the aryl group herein, 1 to 5
(preferably 1 to 2 ) groups selected from the group
consisting of a lower alkoxy group as illustrated
above; a carbamoyl group that may have 1 to 2 groups
selected from the group consisting of a lower alkoxy
group as illustrated above and a lower alkyl group as
illustrated above; and oxo group may be present as a
substituent (s) . Specific examples thereof include a
2- [(2-, 3- or 4-)methoxyphenoxy] ethyl group, 2-
[(2-, 3- or 4-) carbamoylphenoxy] ethyl group, 2-
[(2-, 3- or 4-) (N-methyl-Nethoxycarbamoyl) phenoxy]
ethyl group and 2- [(2-, 3- or 4-)
(2-oxo-l-pyrolidinyl)phenoxy] ethyl group. Examples of
the isoxazolidinyl group that may have an oxo group
include an isoxazolidinyl group that may have 1 to 2
(preferably 1 ) oxo groups. Specific examples thereof
include a 3-oxoisooxazolidin-4- or 5- yl group and 3
,5-dioxoisoxazolidin-4-yl group.Examples of the
dihydroindenyl group include a (1-, 2-, 4- or 5-) -1,
2-dihydroindenyl group. Examples of the aryl lower
alkoxy lower alkyl group include an aryl lower alkoxy
lower alkyl group whose aryl moiety, lower alkoxy
moiety and lower alkyl group moiety are as illustrated
above. Specific examples thereof include a
benzyloxymethyl group, 2- benzyloxyethyl group and
2-benzyloxybutyl group. Examples of the azetidinyl
group that may have a group selected from the group
consisting of a lower alkanoyl group and an aroyl
group include an azetidinyl group that may have a 1 to
3 (preferably 1 ) groups selected from a lower
alkanoyl group as illustrated above and an aroyl group
as illustrated above. Specific examples thereof
include a 2- or 3- azetinyl group, l-acetyl-(2- or 3-)
azetidinyl group, 1- butyryl-(2- or 3-) azetidinyl
group and 1-benzoyl- (2- or 3-) azetidinyl group.
Examples of the azetidinyl lower alkyl group that may
have a group selected from the group consisting of a
lower alkanoyl group and an aroyl group include an
azetidinyl lower alkyl group that may have 1 to 3
(preferable 1 ) groups selected from the group
consisting of a lower alkanoyl group as illustrated
above and an aroyl group as illustrated above and have
a lower alkyl moiety as illustrated above. Specific
examples thereof include a 2- or 3-azetidinylmethyl
group, 2- (2- or 3-azetidinyl) ethyl group,
l-acetyl-(2-or 3-) azetidinylmethyl group, 1-butyryl-
(2- or 3-) azetidinylmethyl group, 1-benzoyl- (2- .or
3-) azetidinylmethyl group, 2- [1-acetyl- (2- or 3-)
azetidinyl] ethyl group, 2- [1-butyryl- (2- or 3-)
azetidinyl] ethyl group and 2- [1-benzoyl- (2- or 3-)
azetidinyl] ethyl group. Examples of the tetrazolyl
group include a (1- or 5-) tetrazolyl group. Examples
of the indolinyl group that may have an oxo group
include an indolinyl group that may have 1 to 2
(preferably 1 ) oxo groups. Specific examples thereof
include a (1-, 3-, 5-, 6-, 7- or 8-) indolinyl group,
2-oxo- (1-, .3-, 5-, 6-, 7- or 8-) indolinyl group and
2 ,3-dioxo- (1-, 5-, b- , 7- or 8-) indolinyl group.
Examples of the triazolyl group include a 1,2, 4
,-trizolyl group and a 1 , 3 , 5 ,-trizolyl group.
Examples of the triazolyl group that may have a group
selected from the group consisting of a lower alkyl
group and a lower alkylthio group include a triazolyl
group as illustrated above that may have 1 to 3 (more
preferably 1 to 2 ) groups selected from the group
consisting of a lower alkyl group as illustrated above
and a lower alkylthio group as illustrated above.
Specific examples thereof include a (1-, 3- or 5-)-
1,2,4-triazolyl group, (1-, 2- or 5-) -1, 3
,5-triazolyl group, l-methyl-5-methylthio-l,2,
4-triazol-3-yl group and
l-ruethyl-5-methylthio-l,2,3-triazol-2-yl group.
Examples of the imidazolyl group that mayhave a
carbamoyl group include an imidazolyl group that may
have 1 to 2 (preferably 1 } carbamoyl groups. Specific
examples thereof include a (1-, 2-, 4- or 5-
)imidazolyl group and a 4-carbamoyl- (1, 2- or 5-
)imidazolyl group. Examples of the oxazolyl group that
may have a lower alkyl group include an oxazolyl group
that may have 1 to 2 (preferably 1 ) lower alkyl
groups as illustrated above. Specific examples thereof
include a 



(2-, 3- or 4-) oxazolyl group and a 4-methyl- (2- or
3-) oxazolyl group. Examples of the isothiazolyl group
that may have a lower alkyl group include an
isothiazolyl group that may have 1 to 2 (preferably 1
) lower alkyl groups as illustrated above. Specific
examples thereof include a (3-, 4- or 5-) isothiazolyl
group and a (3- or 4-)methyl-2-isothiazolyl group.
Examples of the dihydrobenzothiazolyl group include a
(l-,2-,4-, 5-, 6- or 7-)2,3- dihydrobenzothiazolyl
group. Examples of the dihydrobenzothiazolyl group
that may have an oxo group include a
dihydrobenzothiazolyl group that may have a single oxo
group. Specific examples thereof include a (1-, 2-,
5-, 6-, 7- or 8-) 2 ,3-dihydrobenzothiazolyl group and
a 2-OXo-(I-, 5-, 6-, 7- or 8-) 2
,3-dihydrobenzothiazolyl group. Examples of the
thienyl group that may have alower alkoxycarbonyl
group include a thienyl group that may have 1 to 2
(preferably 1 ) lower alkoxycarbonyl groups as
illustrated above. Specific examples thereof include a
(2- or 3-) thienyl group and a 3-
methoxycarbonyl-2-thienyl group. Examples of the
oxazolyl lower alkyl group that may have a lower alkyl
group include an oxazolyl lower alkyl group as
illustrated above, whose alkyl group as illustrated
above, having 1 to 3 (more preferably 1 to 2 ) lower
alkyl groups as illustrated above on the oxazole ring.
Specific examples thereof include a (2-, 4- or 5-)
oxazolylmethyl group, 2- (2-, 4- or 5-) oxazolylmethyl
group, [2 -methyl- (4- or 5-) oxazolyl] methyl group
and (2, 5-dimethyl-4- oxazolyl) methyl group. Examples
of the amino lower alkyl group that may have a group,
on the amino group, which is selected from the group
consisting of a lower alkyl group, halogen substituted
lower alkyl group, lower alkoxycarbonyl group, lower
alkanoyl group, aryl group, aryl lower alkyl group,
aroyl group, and amino substituted alkyl group (on the
amino group of the amino substituted alkyl group, a
lower alkyl group may be present as a substituent)
include a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 5 , preferable 1 to 3 ,
more preferably 1 , amino groups. Note that, on the
amino group, 1 to 2substituents may be present which
are selected from the group consisting of a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms) ;
a halogen substituted lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms with 1 to 13, preferably 1
to 7 , more preferably 1 to 3 halogen atoms) ; a lower
alkoxy-carbonyl group as illustrated above (preferably
a linear or branched alkoxycarbonyl group having 1 to
6 carbon atoms) ; a lower alkanoyl group as
illustrated above (preferably a linear or branched
alkanoyl group having 1 to 6 carbon atoms) ; an aryl
group as illustrated above; an aryl lower alkyl group
as illustrated above; an aroyl group as illustrated
above; and a lower alkyl group as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) having 1 to 5 preferably 1 to 3
more preferably 1 , amino groups (1 to 2 lower alkyl
groups as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) may
be present on the amino group, as a substituent (s) ).
Specific examples of the amino lower alkyl group that
may have, on the amino group, a group selected from
the group consisting of a lower alkyl group, halogen
substitutedlower alkyl group, lower alkoxycarbonyl
group, lower alkanoyl group, aryl group, aryl lower
alkyl group, aroyl group, and amino substituted alkyl
group ((on the amino group of the amino substituted
alkyl group, a lower alkyl group may be present as a
substituent) include an N-methylaminomethyl group,
Nethylaminomethyl group, N-n-propylaminomethyl group,
N,N-dimethylaminomethyl group, N ,N-diethylaminomethyl
group, N-methyl-N-n-propylaminomethyl group, N-methyl-
N-ethylaminomethyl group, N- (2,2, 2- trif luoroethyl)
aminomethyl group, N-methyl-Nbenzylaminomethyl group,
N-phenylaminomethyl group, Nmethyl-
N-phenylaminomethyl group, N-formylaminomethyl group,
N-methyl-N-acetylaminomethyl group,
N-methyl-Npropionylaminomethyl group, N- (2- (N,
Ndiethylamino) ethyl) aminomethyl group,
N-methyl-Nbenzoylaminomethyl group, N-methylaminoethyl
group, Nethylaminoethyl group, N- (2,2,2- trif
luoroethyl) aminoethyl group, N,N-dimethylaminoethyl
group, N ,N-diethylaminoethyl group,
N-methyl-Nacetylaminoethyl group,
N-raethyl-N-benzoylaminoethyl group,
N-methyl-N-propionylaminoethyl group, N-methyl-
N-benzylaminoethyl group, and
N-methyl-N-tertbutoxycarbonylaminoethyl group.
Examples of the lower alkyl group substituted with a
carbamoyl group that may have a group selected from
the group consisting of a lower alkyl group and a
halogen substituted lower alkyl group include a
loweralkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) and substituted with 1 to 3 (preferably 1 )
carbamoyl groups that may have 1 to 2 groups selected
from the group consisting of a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) ; and a
halogen substituted lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms and 1 to 13, preferably 1
to 7 , more preferably 1 to 3 halogen atoms) .
Specific examples thereof include a carbamoylmethyl
group, 2- carbamoylethyl group, 1-carbamoylethyl
group, 3- carbamoylpropyl group, 4-carbamoylbutyl
group, 5- carbamoylpentyl group, 6-carbamoylhexyl
group, 1,1- dimethyl-2-carbamoylethyl group,
2-methyl-3- carbamoylpropyl group, 1
,2-dicarbamoylethyl group, 2,2- dicarbamoylethyl
group, 1 ,2 ,3-tricarbamoylpropyl group,
N-methylcarbamoylmethyl group, N-ethylcarbamoylmethyl
group, 2- (N-n-propylcarbamoyl) ethyl group, 3-
(N-nbutylcarbamoyl) propyl group, 4-
(Nisobutylcarbamoyl) butyl group, 5-
(N-tertbutylcarbamoyl) pentyl group, 6-
(N-pentylcarbamoyl) hexyl group,
N,N-dimethylcarbamoylmethyl group, N
,Ndiethylcarbamoylmethyl group, 2- (N-2-
fluoroethylcarbamoyl) ethyl group, 3- (N-2-
chloroethylcarbamoyl) propyl group,
4-(N-2-bromoethylcarbamoyl) butyl group, 2-(N-2,2-
dichloroethylcarbamoyl) ethyl group, N-2,2,2-
trifluoroethylcarbamoylmethyl group, and Nheptaf
luoropropylcarbamoylmethyl group . Examples of the
thiocarbamoyl group that may have a lower alkyl group
include a thiocarbamoyl group that may have 1 to 2
lower alkyl groups as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) . Specific examples thereof include a
thiocarbamoyl group, N-methyl-thiocarbamoyl group,
N-ethyl-thiocarbamoyl group, N-n-propylthiocarbamoyl
group, -N-n-butyl-thiocarbamoyl group, Nn-
pentyl-thiocarbamoyl group, N-n-hexyl-thiocarbamoyl
group, N-isobutyl-thiocarbamoyl group,
N-tert-butylthiocarbamoyl group,
N,N-dimethyl-thiocarbamoyl group, and
N-methyl-N-ethyl-thiocarbamoyl group. Examples of the
oxazolidinyl group that may have an oxo group include
an oxazolidinyl group that may have 1 to 2 (preferably
1 ) oxo groups. Specific examples thereof include an
oxazolidin-3-yl group, oxazolidin-4-yl group,
oxazolidin-5-yl group, 2-oxooxazolidin- 4-yl group,
2-oxo-oxazolidin-3-yl group, and 2-oxo-oxazolidin-5-yl
group. Examples of the imidazolidinyl group that may
have a substituent selected from the group consisting
of an oxo group and a lower alkyl group include an
imidazolidinyl group that may have 1 to 3 , preferably
1 to 2 substituents selected from the group consisting
ofoxo group and a lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) . Specific examples
thereof include an imidazolidin-1-yl group,
imidazolidin-2-yl group, imidazolidin-4-yl group,
2-oxo-imidazolidin-l-yl group, 4-oxo-imidazolidin-l-yl
group, 5-oxo-imidazolidin-l-yl group,
4-oxo-imidazolidin-2-yl group, 2-oxoin
aidazolidin-4-yl group, 2-methyl-iraidazolidin-l-yl
group, 4-ethyl-imidazolidin-l-yl group,
5-n-propylimidazolidin- 1-yl group,
4-n-butyl-imidazolidin-2-yl group,
2-n-pentyl-imidazolidin-4-yl group,
2-n-hexylimidazolidin- 1-yl group,
4-isobutyl-imidazolidin-2-yl group,
2-tert-butyl-imidazolidin-4-yl group, 2-oxo-3-
methyl-imidazolidin-1-yl group, and 2-oxo-3,
4-dimethylimidazolidin- 1-yl group. Examples of the
pyrrolidinyl group that may have an oxo group include
a pyrrolidinyl group that may have 1 to 2 (preferably
1 ) oxo groups. Specific examples thereof include a
(1-, 2- or 3-) pyrrolidinyl group, (2- or 3-)
oxo-1-pyrrolidinyl group, (3-, 4- or 5-)
oxo-2-pyrrolidinyl group, and (2-, 4- or 5-)oxo-3-
pyrrolidinyl group. Examples of the imidazolyl group
include a (l-,2-, 4- or -5) imidazolyl group. Examples
of the isoxazolyl group include a (3-, 4- or 5-)
isoxazolyl group. Examples of the arylsulfonyl group
include an arylsulfonyl group whose aryl moiety is
phenyl,biphenyl, substituted biphenyl, substituted
phenyl, naphthyl and substituted naphthyl, and which
may have, on the aryl moiety, 1 to 7 , preferably 1 to
5 , more preferably 1 to 2 linear or branched alkyl
groups having 1 to 6 carbon atoms. Examples of the
substituent such as phenyl, biphenyl and naphthyl
include a linear or branched alkyl group having 1 to 6
carbon atoms, a halogen atom, an amino group and the
like. One to seven, preferably 1 to 5 , more
preferably 1 to 2 substituents of at least one type of
these may be present on the phenyl, biphenyl, naphthyl
ring and the like. Specific Examples of the
arylsulfonyl group that may have a lower alkyl group
on the aryl group include a phenylsulf onyl group,
(2-, 3-, or 4- )biphenylsulf onyl group, (1- or 2-)
naphthylsulfonyl group, (2-, 3-, or
4-)methylphenylsulf onyl group, (2-, 3-, or 4-)
ethylphenylsulfonyl group, (2-, 3-, or
4-)npropylphenylsulfonyl group, (2-, 3-, or
4-)nbutylphenylsulfonyl group, (2-, 3-, or
4-)npentylphenylsulfonyl group, (2-, 3-, or
4-)nhexylphenylsulf onyl group, (2-, 3-, or 4-)
isobutylphenylsulfonyl group, (2-, 3-, or
4-)tertbutylphenylsulfonyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6 '-)methyl-2-biphenylsulf onyl
group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)methyl-3- biphenylsulf onyl group, (2-, 3-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or b '-)methyl-4-biphenylsulf onyl
group, (3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)
ethyl-2-biphenylsulf onyl group, (2-, 4-, 5- 6-, 2'-,
3'-, 4'-, 5'-, or 6'-) ethyl-3-biphenylsulf onyl
group, (2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)ethyl-4- biphenylsulf onyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or b
'-)n-propyl-2-biphenylsulfonyl group, (2-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6'- )n-propyl-3- biphenylsulf
onyl group, (2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'- )n-propyl-4-biphenylsulf onyl group, (3-, 4-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6 '- )n-butyl-2-
biphenylsulf onyl group, (2-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6'-)n-butyl-3-biphenylsulf onyl group,
(2-, 3-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6 '-
)n-butyl-4- biphenylsulf onyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6 '- )n-pentyl-2-biphenylsulf
onyl group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6
'- )n-pentyl-3- biphenylsulf onyl group, (2-, 3-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6'-
)n-pentyl-4-biphenylsulf onyl group, (3-, 4-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6 '- )n-hexyl-2- biphenylsulf
onyl group, (2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'-)n-hexyl-3-biphenylsulf onyl group, (2-, 3-, 5-,
6-, 2'-, 3'-, 4'-, 5'-, or 6 - )n-hexyl-4-
biphenylsulf onyl group, (3-, 4-, 5-, 6-, 2'-, 3'-,
4'-, 5'-, or 6'- )isobutyl-2-biphenylsulf onyl group,
(2-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or 6'-)
isobutyl-3- biphenylsulf onyl group, (2-, 3-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or b '- )isobutyl-4-biphenylsulf
onyl group, (3-, 4-, 5-, 6-, 2'-, 3'-, 4'-, 5'-, or
6'- )tert-butyl-2- biphenylsulf onyl group, (2-, 4-,
5-, 6-, 2'-, 3'-, 4'-,5'-, or 6'-)
tert-butyl-3-biphenylsulf onyl group, (2-, 3-, 5-, 6-,
2'-, 3'-, 4'-, 5'-, or 6'- )tert-butyl-4- biphenylsulf
onyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-)methyl-l-naphthylsulfonyl group, (1-, 3-, 4-, 5-,
6- , 7-, or 8-)methyl-2-naphthylsulfonyl group, (2-,
3-, 4- , 5-, 6-, 7-, or 8-) ethyl-1-naphthylsulfonyl
group, (1-, 3-, 4-, 5-, 6-, 7-, or 8-)
ethyl-2-naphthylsulf onyl group, (2-, 3-, 4-, 5-, 6-,
7-, or 8-) n-propyl-1- naphthylsulfonyl group, (1-,
3-, 4-, 5-, 6-, 7-, or 8-) n-propyl-2-naphthylsulfonyl
group, (2-, 3-, 4- , 5-, 6-, 7-, or 8-)
n-butyl-1-naphthylsulf onyl group, (1-, 3-, 4- , 5-,
6-, 7-, or 8-) n-butyl-2-naphthylsulf onyl group, (2-,
3-, 4-, 5-, 6-, 7-, or 8-) n-pentyl-1- naphthylsulf
onyl group, (1-, 3-, 4- , 5-, 6-, 7-, or 8-)
n-pentyl-2-naphthylsulfonyl group, (2-, 3-, 4- , 5-,
6-, 7-, or 8-) n-hexyl-1-naphthylsulfonyl group, (1-,
3-, 4- , 5-, 6-, 7-, or 8-) n-hexyl-2-naphthylsulfonyl
group, (2-, 3-, 4- , 5-, 6-, 7-, or 8-) isobutyl-1-
naphthylsulf onyl group, (1-, 3-, 4- , 5-, 6-, 7-, or
8-) isobutyl-2-naphthylsulfonyl group, (2-, 3-, 4-,
5-, 6-, 7-, or 8-) tert-butyl-1-naphthylsulfonyl
group, (1-, 3-, 4- , 5-, 6-, 7-, or 8-)
tert-butyl-2-naphthylsulfonyl group, (2-, -3-, or 4-)
chlorophenylsulfonyl group, (2-, 3-, or 4-)
fluorophenylsulfonyl group, (2-, 3-, or
4-)bromophenylsulfonyl group, (2-, 3-, 4- , 5-, 6-,
7-, or 8-) chloro-1-naphthylsulfonyl group, (1-, 3-,
4- , 5-, 6-, 7-, or 8-) chloro-2-naphthylsulf onyl
group, (2-, 3-, 4- , 5-, 6-, 7-, or 8-)
fluoro-1-naphthylsulf onyl group,(1-, 3-, 4-, 5-, 6-,
7-, or 8-) fluoro-2- naphthylsulfonyl group, (2-, 3-,
4-, 5-, 6-, 7-, or 8-)bromo-l-naphthylsulfonyl group,
(1-, 3-, 4-, 5-, 6-, 7-, or
8-)bromo-2-naphthylsulfonyl group, (2-, 3-, or 4-)
aminophenylsulfonyl group, (2-, 3-, 4-, 5-, 6-, 7-, or
8-) amino-1-naphthylsulfonyl group, (1-, 3-, 4-, 5-,
6-, 7-, or 8-) amino-2-naphthylsulfonyl group, 2,3-
dimethylphenylsulfonyl group, 3,4-
dimethylphenylsulfonyl group, 2,4-
dimethylphenylsulfonyl group, 2,5-
dimethylphenylsulfonyl group, 2,6- dimethylphenylsulf
nyl group, 2,4,6- trimethylphenylsulfonyl group,
3,4,5- trimethylphenylsulf onyl group, 2,3,4,5-
tetraethylphenylsulfonyl group, pentamethylphenylsulf
onyl group, 2- methylnaphthylsulfonyl group, 2,3-
dimethylnaphthylsulfonyl group, 3,4- 



dimethylphenylsulfonyl group, 3,5,7-
triethylnaphthylsulfonyl group, 3,4,5,7-
tetramethylnaphthylsulfonyl group, 2,3,4,5,7-
pentamethylnaphthylsulf onyl group, 2,3,4,5,6,7-
hexaethylnaphthylsulfonyl group,
heptamethylnaphthylsulf onyl group, 2,3-
diaminophenylsulf onyl group, 2,4,6-
triaminophenylsulfonyl group, and 2-methyl-5-
chloronaphthylsulfonyl group. Examples of the
piperidyl group that may havea substituent selected
from the group consisting of a lower alkyl group;
lower alkanoyl group; arylsulfonyl group; oxo group;
hydroxy group and amino group that may have a group
selected from the group consisting of a lower alkyl
group, lower alkanoyl group, lower alkoxycarbonyl
group and lower alkanoylamino lower alkanoyl group
include a piperidyl group that may have 1 to 5 ,
preferably 1 to 3 , more preferably 1 substituent
selected from the group consisting of a lower alkyl
group as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) ; a
lower alkanoyl group as illustrated above (preferably
a linear or branched alkanoyl group having 1 to b
carbon atoms) ; and ah arylsulfonyl group as
illustrated above; an oxo group; a hydroxy group; and
an amino group that may have 1 to 2 groups selected
from the group consisting of a lower alkyl group as
illustrated above, lower alkanoyl group as illustrated
above, lower alkoxycarbonyl group as illustrated above
and lower alkanoyl amino lower alkanoyl group as
illustrated above. Specific examples thereof include a
(1-, 2-, 3-, or 4-) piperidyl group,
l-methyl-4-piperidyl group, 2-ethyl-4-piperidyl group,
3-n-propyl-4-piperidyl group, 4-isopropyl-4-piperidyl
group, 2-n-butyl-lpiperidyl group,
3-isobutyl-l-piperidyl group, 4-tertbutyl- 1-piperidyl
group, l-sec-butyl-2-piperidyl
group,2-n-pentyl-2-piperidyl group, 3- (1-ethylpropyl)
-2- piperidyl group, 4-iso-pentyl-2-piperidyl group,
5- neopentyl-2-piperidyl group, b-n-hexyl-2-piperidyl
group, 1- (1,2, 2-trimethylpropyl) -3-piperidyl group,
2- (3, 3-diinethylbutyl) -3-piperidyl group, 3-(2-
ethylbutyl) -3-piperidyl group, 4-isohexyl-3-piperidyl
group, 5- (3-methylpentyl group) -3-piperidyl group,
Sformyl- 3-piperidyl group, l-acetyl-4-piperidyl
group, 2-propionyl-4-piperidyl group,
3-butyryl-4-piperidyl group, 4-isobutyryl-4-piperidyl
group, 2-pentanoyl-lpiperidyl group,
3-tert-butylcarbonyl-l-piperidyl group,
4-hexanoyl-l-piperidyl group, 1-phenylsulfonyl-
2-piperidyl group, 2- (2-biphenylsulf onyl)
-2-piperidyl group, 3- (1-naphthylsulfonyl)
-2-piperidyl group, 1- tosyl-4-piperidyl group, 4-
(4-ethylphenylsulf onyl) -2- piperidyl group, 5-
(2-n-propylphenylsulfonyl) -2- piperidyl group, b-
(3-n-butylphenylsulf onyl) -2- piperidyl group, 1-
(4-n-pentylphenylsulf onyl) -3- piperidyl group, 2-
(2-n-hexylphenylsulf onyl) -3- piperidyl group, 3-
(3-isobutylphenylsulfonyl) -3- piperidyl group, 4-
(4-tert-butylphenylsulf onyl) -3- piperidyl group, 5-
(2-chlorophenylsulf onyl) -3-piperidyl group, 6-
(4-fluorophenylsulf onyl) -3-piperidyl group, 1-
(3-bromophenylsulf onyl) -4-piperidyl group, 2- (2-
aminophenylsulfonyl) -4-piperidyl group, 3-(2,3-
diinethylphenylsulf onyl) -4-piperidyl group, 4-
(3,4,5- trimethylphenylsulfonyl) -4-piperidyl group,
2-(2,3- diaminophenylsulfonyl) -1-piperidyl group,
4-oxo-lpiperidyl group, 2-oxo-3-piperidyl group,
4-hydroxy-lpiperidyl group, 2-hydroxy-3-piperidyl
group, 4-amino- 1-piperidyl group, 2-amino-4-piperidyl
group, 4- methylamino-1-piperidyl group,
2-methylamino-4- piperidyl group,
4-ethylamino-l-piperidyl group, 2-
ethylamino-4-piperidyl group, 2-dimethylamino-4-
piperidyl group, 4-diethylamino-l-piperidyl group, 4-
formylamino-1-piperidyl group,
4-acetylamino-lpiperidyl group, 4-
(N-methyl-N-acetylamino) -1-piperidyl group, 4-
(N-methyl-N-methoxycarbonylamino) -1-piperidyl group,
4- (N-methyl-N-tert-butoxycarbonylamino) -1- piperidyl
group, 4- [N-methyl-N- (Nacetylamino) acetylamino]
-1-piperidyl group. Examples of the piperidylcarbonyl
group that may have a substituent selected from the
group consisting of a lower alkyl group, hydroxy
group, hydroxy lower alkyl group, lower alkanoyl
group, carboxy lower alkyl group, lower alkyl
carbamoyl lower alkyl group, carbamoyl group, lower
alkoxy group, carboxy group, lower alkoxycarbonyl
group, amino group (on which 1 to 2 groups selected
from the group consisting of a lower alkyl group,
lower alkanoyl group, lower alkoxycarbonyl group and
aroyl group may be present) , piperidyl group (on
which a group selected from the group consisting of a
lower alkanoyl group, lower alkoxycarbonyl group and
aroyl group may be present) , piperazinyl group (on
which a lower alkyl group may be present as
asubstituent) , 1 , 4-dioxa-8-azasprio [4 .5 ]decyl
group, morpholinyl group, hexahydro-1, 4-diazepinyl
group (on which a lower alkyl group may be present as
a substituent) , pyridyl group, pyridyloxy group,
pyridyl lower alkoxy group, tetrahydroquinolyl group
(on which an oxo group may be present) , benzodioxolyl
group, aryl lower alkoxy group (that may have on the
aryl group a group selected from the group consisting
of a halogen atom, lower alkyl group, lower alkoxy
group and halogen substituted lower alkoxy group),
aryl group (on which a group selected from the group
consisting of a halogen atom, lower alkoxy group and
hydroxy group may be present) , aryloxy group (that
may have on the aryl group a group selected from the
group consisting of a cyano group, halogen atom, lower
alkyl group, lower alkoxy group and halogen
substituted lower alkyl group) , aryl lower alkyl
group (that may have on the aryl group a group
selected from the group consisting of a halogen atom,
lower alkyl group, lower alkoxy group and halogen
substituted lower alkyl group) and aroyl group (that
may have on the aryl group a group selected from the
group consisting of a halogen atom and a lower alkoxy
group) include a piperidylcarbonyl group that may have
1 to 3 (preferably 1 ) substituents, on the piperidyl
group, selected from the group consisting of a lower
alkyl group as illustrated above (preferably a linear
or branched alkyl group having 1to 6 carbon atoms) ; a
hydroxy group; a hydroxy lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms and having 1 to
3 hydroxy groups) ; a lower alkanoyl group as
illustrated above; a carboxy lower alkyl group as
illustrated above having a lower alkyl moiety as
illustrated above; a linear or branched alkyl group
having 1 to 6 carbon atoms and substituted with a
carbamoyl group having 1 to 2 lower alkyl groups as
illustrated above (preferably linear or branched alkyl
groups having 1 to 6 carbon atoms) ; a carbamoyl
group; a lower alkoxy group as illustrated above
(preferably a linear or branched alkoxy group having 1
to 6 carbon atoms) ; a carboxy group; a lower
alkoxycarbonyl group as illustrated above (preferably
a linear or branched alkoxycarbonyl group having 1 to
6 carbon atoms) , an amino group (on which 1 to 2
groups selected from the group consisting of a lower
alkyl group as illustrated above, a lower alkanoyl
group as illustrated above, lower alkoxycarbonyl group
as illustrated above and aroyl group as illustrated
above may be present) ;a piperidyl group (on which 1
to 3 groups (preferably 1 ) selected from the group
consisting of a lower alkanoyl group as illustrated
above, lower alkoxycarbonyl group as illustrated above
and aroyl group as illustrated above may be present) ;
a piperazinyl group (on which 1 to 3 lower alkyl
groups as illustrated above (preferably linear or
branched alkyl groups having 1 to 6 carbon atoms) may
be present as a substituent (s) ); a 1
,4-dioxa-8-azasprio [4 .5 ]decyl group; a morpholinyl
group; a hexahydro-1, 4-diazepinyl group (on which 1
to 3 lower alkyl groups as illustrated above
(preferably linear or branched alkyl groups having 1
to 6 carbon atoms) may be present as a substituent (s)
) ; a pyridyl group; a pyridyloxy group; a pyridyl
lower alkoxy group having a lower alkoxy moiety as
illustrated above; a tetrahydroquinolyl group (on
which 1 to 2 (preferably 1 ) oxo groups may be
present) ; a benzodioxolyl group (preferably benzo [1
.3 ]dioxolyl group); an aryl lower alkoxy group having
an aryl moiety and lower alkoxy moiety as illustrated
above (that may have on the aryl group 1 to 3
(preferably 1 to 2 ) groups selected from the group
consisting of a halogen atom as illustrated above,
lower alkyl group asillustrated above, lower alkoxy
group as illustrated above and halogen substituted
lower alkoxy group as illustrated above) ; an aryl
group as illustrated above (that may have on the aryl
group 1 to 3 (preferably 1 to 2 ) groups selected from
the group consisting of a halogen atom as illustrated
above, lower alkoxy group as illustrated above and
hydroxy group) ; an aryloxy group having an aryl
moiety as illustrated above (that may have on the aryl
group 1 to 3 (preferably 1 to 2 ) groups selected from
the group consisting of a cyano group, halogen atom,
lower alkyl group as illustrated above, lower alkoxy
group as illustrated above and halogen substituted
lower alkyl group as illustrated above) ; an aryl
lower alkyl group having an aryl moiety and lower
alkyl moiety as illustrated above (that may have on
the aryl group 1 to 3 (preferably 1 to 2 ) groups
selected from the group consisting of a halogen atom,
lower alkyl group, lower alkoxy group and halogen
substituted lower alkyl group) ; and an aroyl group as
illustrated above (that may have on the aryl group 1
to 3 (preferably 1 to 2 ) groups selected from the
group consisting of a halogen atom as illustrated
above and a lower alkoxy group as illustrated above) .
Specific examples thereof include a (1-, 2-, 3-, or
4-) piperidylcarbonyl group, (1-, 2-, 3-, or 4-)
ethyl-4-piperidylcarbonyl group, (2-, 3-,
or4-)methyl-l-piperidylcarbonyl group, (1-, 2-, 3-, 4-
, 5-, or 6-)methyl-2-piperidylcarbonyl -group, (1-,
2-, 3-, 4-, 5-, or b-)methyl-3-piperidylcarbonyl
group, (1-, 2-, 3-, or 4-)methyl-4-piperidylcarbonyl
group, (2-, 3-, or 4-) hydroxy-1-piperidylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
hydroxy-2-piperidylcarbonyl group, (1-, 2-, 3-, 4-,
5-, or 6-) hydroxy-3- piperidylcarbonyl group, (1-,
2-, 3-, or 4-) hydroxy-4- piperidylcarbonyl group,
(2-, 3-, or 4-) hydroxymethyl- 1-piperidylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
hydroxymethyl-2-piperidylcarbonyl group, (1-, 2-, 3-,
4-, 5-, or 6-) hydroxyitiethyl-3-piperidylcarbonyl
group, (1-, 2-, 3-, or 4-) hydroxymethyl-4-
piperidylcarbonyl group, (1-, 2-, 3-, or 4-) (2-
hydroxyethyl) -4-piperidylcarbonyl group, (2-, 3-, or
4-) (N-ethyl-carbamoylmethyl) -1-piperidylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
(N-ethyl-carbamoylmethyl) -2- piperidylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-) (Nethyl- carbamoylmethyl)
-3-piperidylcarbonyl group, (1-, 2-, 3-, or
4-)N-ethyl-carbamoylmethyl-4- piperidylcarbonyl group,
(2-, 3-, or 4-) carbamoyl-1- piperidylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-)
carbamoyl-2-piperidylcarbonyl group, (1-, 2-, 3-, 4-,
5-, or 6-) carbamoyl-3-piperidylcarbonyl group, (1-,
2-, 3-, or 4-) carbamoyl-4-piperidylcarbonyl group,
(2-, 3-, or 4-) carboxy-1-piperidylcarbonyl group,
(2-, 3-, or 4-) carboxymethyl-1-piperidylcarbonyl
group, (2-, 3-, or 4-)
ethoxycarbonyl-1-piperidylcarbonyl group, (2-,3-, or
4-)methoxy-l-piperidylcarbonyl group, (1-, 2-, 3-, 4-,
5-, or 6-)methoxy-2-piperidylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-)methoxy-3-piperidylcarbonyl group,
(1-, 2-, 3-, or 4-)methoxy-4-piperidylcarbonyl group,
(2-, 3-, or 4-)methoxycarbonyl-lpiperidylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or
b-)methoxycarbonyl-2-piperidylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or b-)methoxycarbonyl-3-piperidylcarbonyl
group, (1-, 2-, 3-, or 4-)methoxycarbonyl-4-
piperidylcarbonyl group, (2-, 3-, or 4-)
ethoxycarbonyl- 1-piperidylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-) ethoxycarbonyl-2-pperidylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
ethoxycarbonyl-3-piperidylcarbonyl group, (1-, 2-, 3-,
or 4-) ethoxycarbonyl-4- piperidylcarbonyl group, (2-,
3-, or 4-) acetylamino-1- piperidylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-)
acetylamino-2-piperidylcarbonyl group, (1-, 2-, 3-,
4-, 5-, or 6-) acetylamino-3-piperidylcarbonyl group,
(1-, 2-, 3-, or 4-) acetylamino-4-piperidylcarbonyl
group, (2-, 3-, or 4-) tert-butoxycarbonylamino-1-
piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
tert-butoxycarbonylamino-2-piperidylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-)
tert-butoxycarbonylamino-3- piperidylcarbonyl group,
(1-, 2-, 3-, or 4-)tertbutoxycarbonylamino-
4-piperidylcarbonyl group, (2-, 3-, or 4-)
butyrylamino-1-piperidylcarbonyl group, (2-, 3-, or
4-)benzoylamino-l-piperidylcarbonyl group, (2-, 3-, or
4-) (N-methyl-N-acetylamino)
-1-piperidylcarbonylgroup, (2-, 3-, or 4-)
(N-methyl-N-butyrylamino) -1- piperidylcarbonyl group,
(2-, 3-, or 4-) (N-methyl-Ntert- butoxycarbonylamino)
-1-piperidylcarbonyl group, (2-, 3-, or 4-)
(N-methyl-N-benzoylamino) -1- piperidylcarbonyl group,
(2-, 3-, or 4-) [(1-, 2-, 3-, or 4-) piperidyl]
-1-piperidylcarbonyl group, (1-, 2-, 3-, 4- , 5-, or
6-) [(l-, 2-, 3-, or 4-) piperidyl) -2-
piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
[(1-, 2-, 3-, or 4-) piperidyl] -3-piperidylcarbonyl
group, (1-, 2-, 3-, or 4-) [(1-, 2-, 3-, or 4-)
piperidyl] -4-piperidylcarbonyl group, (2-, 3-, or 4-)
[1-acetyl- (2-, 3-, or 4-) piperidyl] -1-
piperidylcarbonyl group, (2-, 3-, or 4-) [1-butyryl-
(2-, 3-, or 4-) piperidyl] -1-piperidylcarbonyl group,
(2-, 3-, or 4-) [l-tert-butoxycarbonyl-(2-, 3-, or 4-)
piperidyl] -1-piperidylcarbonyl group, (2-, 3-, or 4-)
[1-benzoyl- (2-, 3-, or 4-) piperidyl] -1-
piperidylcarbonyl group, (2-, 3-, or 4-) (1-
piperazinyl) -1-piperidylcarbonyl group, (2-, 3-, or
4-) [1- (3, 4-dimethylpiperazinyl)
]-1-piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) [l-(3,4- dimethylpiperazinyl)
]-2-piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) [1- (3, 4-dimethylpiperazinyl) ]-3-
piperidylcarbonyl group, (1-, 2-, 3-, or 4-) [l-(3,4-
dimethylpiperazinyl) ]-4-piperidylcarbonyl group, (2-,
3-, or 4-) [1- (4-methylpiperazinyl)
]-1-piperidylcarbonyl group, (1-, 3-, or 4-) [1-
(4-methylpiperazinyl) ]-2- 



piperidylcarbonyl group, (1-, 2-, or 4-)
[l-(4-methylpiperazinyl) ]-3-piperidylcarbonyl group,
(1-, 2-, or 3-) [1- (4 -methylpiperazinyl)
]-4-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-)morpholinyl] -1- piperidylcarbonyl group, (1-,
3-, or 4-) [(2-, 3-, or 4-)morpholinyl]
-2-piperidylcarbonyl group, (1-, 2-, 4-, 5-, or 6-)
[(2-, 3-, or 4-)morpholinyl] -3- piperidylcarbonyl
group, (1-, 2-, or 3-) [(2-, 3-, or 4-) morpholinyl]
-4-piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, 6-,
or 7-) (4-methyl-hexahydro-l, 4-diazepinyl) -
1-piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(4-methyl-hexahydro-l, 4-diazepinyl) -2-
piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(4- methyl-hexahydro-1, 4-diazepinyl)
-3-piperidylcarbonyl group, (1-, 2-, 3-, or 4-)
(4-methyl-hexahydro-l, 4- diazepinyl)
-4-piperidylcarbonyl group, (2-, 3-, or 4-)
(l,4-dioxa-8-azaspiro[4.5]dec-8-yl) -1-
piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(1, 4-dioxa-8-azaspiro [4 .5 ]dec-8-yl) -2-
piperidylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(1, 4-dioxa-8-azaspiro [4. 5 ]dec-8-yl) -3-
piperidylcarbonyl group, (1-, 2-, 3-, or 4-)
(1,4-dioxa- 8-azaspiro [4.5] dec-8-yl)
-4-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 4-,
or 5-) benzo [1 .3 ]dioxolyl] -1- piperidylcarbonyl
group, (2-, 3-, or 4-) [-2-oxo- (1-, 3-, 4-, 5-, 6-,
7-, or 8-) -1, 2 ,3 ,4-tetrahydroquinolyl] -1-
piperidylcarbonyl group, 4- [2-oxo- (1-, 3-, 4-, 5-,
6-, 7-, or 8-) -1,2, 3 ,4-tetrahydroquinolyl]- (2- or
3- methyl) -1-piperidylcarbonyl group, (2-, 3-, or 4-)
[(2-,3-, or 4-)pyridyl] -1-piperidylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-) pyridyloxy]
-1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) pyridylmethoxy] - 1-piperidylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-) fluorobenzyloxy]
-1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) chlorobenzyloxy] -1- piperidylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-) bromobenzyloxy]
-1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-)methylbenzyloxy] -1- piperidylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-)
trifluoromethoxybenzyloxy] -1-piperidylcarbonyl group,
(2-, 3-, or 4-) (3, 4-dichlorobenzyloxy) -1-
piperidylcarbonyl group, (2-, 3-, or 4-) (3,4-
dimethoxybenzyloxy) -1-piperidylcarbonyl group, (2-,
3-, or 4- ) (3-chloro-4-methoxybenzyloxy)
-1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) fluorophenoxy] -1- piperidylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-) chlorophenoxy]
-1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) cyanophenoxy] -1-piperidylcarbonyl group, (2-,
3-, or 4-) [(2-, 3-, or 4-)methoxyphenoxy] -
1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) methylphenoxy] -1-piperidylcarbonyl group, (2-,
3-, or 4-) [(2-, 3-, or 4-) trifluoromethoxyphenoxy]
-1- piperidylcarbonyl group, (2-, 3-, or
4-)phenyl-lpiperidylcarbonyl group, 4-hydroxy- (2-,
3-, or 4-)phenyl-l-piperidylcarbonyl group, (2-, 3-,
or 4-) [(2-, 3-, or 4-) chlorophenyl]
-1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-)methoxyphenyl] -1-piperidylcarbonyl group, (2-,
3-, or 4-) [(2-, 3-, or 4-)hydroxyphenoxy]
-1-piperidylcarbonyl group, 4- hydroxy- (2-, 3-, or
4-) phenyl-1-piperidylcarbonyl group,
4-ethoxycarbonyl- (2-, 3-, or
4-)phenyl-lpiperidylcarbonyl group, 4-hydroxy- (2-,
3-, or 4-) [(2-, 3-, or 4-) chlorophenyl]
-1-piperidylcarbonyl group, (2-, 3-, or
4-)benzyl-l-piperidylcarbonyl group, (2-, 3-, or 4-)
[(2-, 3-, or 4-) chlorobenzyl] -1-piperidylcarbonyl
group, (2-, 3-, or 4-) [(2-, 3-, or 4-)methylbenzyl]
-1- piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) methoxybenzyl] -1-piperidylcarbonyl group, (2-,
3-, or 4-) [(2-, 3-, or 4-) trif luoromethoxybenzyl]
-1- piperidylcarbonyl group, 4-hydroxy- (2-, 3-, or 4-
-)benzyl-l-piperidylcarbonyl group, (2-, 3-, or 4- )
[(2-, 3-, or 4-) chlorobenzoyl] -1-piperidylcarbonyl
group, (2-, 3-, or 4-) [(2-, 3-, or 4-)methoxybenzoyl]
- 1-piperidylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) fluorobenzoyl] -1-piperidylcarbonyl group, and
(2-, 3-, or 4-) [(2-, 3-, or 4-) trif
luoromethoxybenzyl] -1- piperidylcarbonyl group.
Examples of the pyrrolidinylcarbonyl group that may
have a substituent selected from the group consisting
of a hydroxy lower alkyl group, carbamoyl group,
hydroxy group, amino group (that may have a group
selected from the group consisting of a lower alkyl
group, lower alkanoyl group, and aroyl group thereon)
morpholinyl lower alkyl group, pyrrolidinyl lower
alkyl group, piperidyl lower alkyl group,piperazinyl
lower alkyl group (that may have a lower alkyl group
thereon as a substituent) , amino lower alkyl group
(that may have a lower alkyl group thereon as a
substituent) and aryl oxy group (that may have on the
aryl group a halogen substituted lower alkoxy group) ,
aryloxy lower alkyl group (on the aryl group, a
halogen substituted lower alkoxy group may be present)
and a tetrahydroquinolyl group (on which an oxo group
may be present) include a pyrrolidinylcarbonyl group
that may have 1 to 3 (preferably 1 ) substituents, on
the pyrrolidinyl group, which are selected from the
group consisting of a lower alkyl group as illustrated
above having 1 to 3 hydroxy groups (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) ; a carbamoyl group; a hydroxy group; an amino
group (that may have 1 to 2 groups selected from the
group consisting of a lower alkyl group as illustrated
above, a lower alkanoyl group as illustrated above,
and an aroyl group as illustrated above) ; a
morpholinyl lower alkyl group whose lower alkyl moiety
is one as illustrated above, preferably a linear or
branched alkyl group having 1 to 6 carbon atoms; a
pyrrolidinyl lower alkyl group whose lower alkyl
moiety is one as illustrated above, preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms;a piperidyl lower alkyl group whose lower alkyl
moiety is one as illustrated above, preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms; a piperazinyl lower alkyl group whose lower
alkyl moiety is one as illustrated above preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms (1 to 3 (preferably 1 ) lower alkyl groups as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) may be present
on the piperazinyl group, as a substituent (s) ) ; an
amino lower alkyl group whose lower alkyl moiety is
one as illustrated above, preferably a linear or
branched alkyl group having 1 to 6 carbon atoms (1 to
2 lower alkyl groups as illustrated above (preferably
a linear or branched alkyl group having 1 to 6 carbon
atoms) may be present on the amino group, as a
substituent (s) ) , aryloxy group having an aryl
moiety as illustrated above (which may have on the
aryl group, 1 to 3 (preferably 1 ) halogen substituted
lower alkoxy groups) , aryloxy lower alkyl group
having an aryl moiety and lower alkyl moiety as
illustrated above (which may have on the aryl group, 1
to 3 (preferably 1 ) halogen substituted lower alkoxy
groups) and a tetrahydroquinolyl group (on which a
single oxo group may be present) . Specific examples
thereof include a (1-, 2-, or 3-)pyrrolidinylcarbonyl
group, (2- or 3-) hydroxymethyl-1-pyrrolidinylcarbonyl
group, (1-, 2-, 3-, 4-, or 5-)
hydroxymethyl-2-pyrrolidinylcarbonylgroup, (1-, 2-,
3-, 4-, or 5-) hydroxymethyl-3- pyrrolidinylcarbonyl
group, (2- or 3-) carbamoyl-1- pyrrolidinylcarbonyl
group, (1-, 2-, 3-, 4-, or 5-)
carbamoyl-2-pyrrolidinylcarbonyl group, (1-, 2-, 3-,
4-, or 5-) carbamoyl-3-pyrrolidinylcarbonyl group, (2-
or 3-) hydroxy-1-pyrrolidinylcarbonyl group, (1-, 2-,
3-, 4-, or 5-) hydroxy-2-pyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4-, or 5-) hydroxy-3-pyrrolidinylcarbonyl
group, (2- or 3-) amino-1-pyrrolidinylcarbonyl group,
(2- or 3-) acetamido-1-pyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4- , or 5-)
acetamido-2-pyrrolidinylcarbonyl group, (1-, 2-, 3-,
4-, or 5-) acetamido-3- pyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4-, or 5-)
butyrylamino-3-pyrrolidinylcarbonyl group, (1-, 2-,
3-, 4-, or 5-) (N-methyl-N-acetylamino) -3-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
(Nmethyl- N-butyrylamino) -3-pyrrolidinylcarbonyl
group, (1-, 2-, 3-, 4-, or 5-) benzoylamino-3-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
(Nmethyl- N-benzoylamino) -3-pyrrolidinylcarbonyl
group, (2- or 3-) [(2-, 3-, or 4-) morpholinylmethyl]
-1- pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-
) [(2-, 3-, or 4-) morpholinylmethyl] -2-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
[(2-, 3-, or 4-) morpholinylmethyl] -3-
pyrrolidinylcarbonyl group, (2- or 3-) [(1-, 2-, or
3-) pyrrolidinylmethyl] -1-pyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4-, or 5-) [(1-, 2-, or3-)
pyrrolidinylmethyl] ]-2-pyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4-, or 5-) [(l-, 2-, or 3-)
pyrrolidinylmethyl] ]-3-pyrrolidinylcarbonyl group,
(2- or 3-) [(l-, 2-, 3-, or 4-) piperidylmethyl] ]-1-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4- , or 5-)
[(l-, 2-, 3-, or 4-) piperidylmethyl] ]-2-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
[(l-, 2-, 3-, or 4-) piperidylmethyl ) ] -3-
pyrrolidinylcarbonyl group, (2- or 3-) (4-methyl- 1-
piperazinylmethyl) -1-pyrrolidinylcarbonyl group, (1-,
2-, 3-, 4-, or 5-) (4-methyl-l-piperazinylmethyl) -2-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
(4- methyl-1-piperazinylmethyl)
-3-pyrrolidinylcarbonyl group, (2- or 3-)
N,N-dimethylaminomethyl-lpyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4-, or 5-)N,Ndimethylaminomethyl-
2-pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or
5-)N,N-dimethylaminomethyl-3- pyrrolidinylcarbonyl
group, (2- or 3-) N ,Ndiethylaminomethyl- 1-
ryrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
N,N-diethylaminomethyl-2- pyrrolidinylcarbonyl group,
(1-, 2-, 3-, 4-, or 5-) N ,Ndiethylaminomethyl-
3-pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
(4-trifluoromethoxyphenoxymethyl) -3-
pyrrolidinylcarbonyl group, (1-, 2-, 3-, 4-, or 5-)
(4- trif luoromethoxyphenoxy) -3-pyrrolidinylcarbonyl
group, and (1-, 3-, 4-, 5-, 6-, 7-, or 8-) (2-oxy-l, 2
,3 ,4- tetrahydroquinolyl) -3-pyrrolidinylcarbonyl
group. Examples of a piperazinylcarbonyl group thatmay
have a substituent selected from the group consisting
of a lower alkyl group, cyclo C3-C8 alkyl group, lower
alkanoyl group, hydroxy lower alkyl group, lower
alkoxy lower alkyl group, lower alkoxycarbonyl group,
amino lower alkyl group (a lower alkyl group may be
present on the amino group, as a substituent) ,
piperidyl lower alkyl group (a lower alkyl group may
be present on the piperidyl group, as a substituent) ,
morpholinyl lower alkyl group, pyrrolidinyl lower
alkyl group, 1 ,3-dioxolanyl lower alkyl group,
tetrahydrofuryl lower alkyl group, pyridyl lower alkyl
group (a phenyl group may be present on the lower-
alkyl group as a substituent) , imidazolyl lower alkyl
group, furyl lower alkyl group, pyrrolidinyl carbonyl
lower alkyl group, piperidyl group that may have a
lower alkyl group as a substituent, pyridyl group (a
substituent selected from the group consisting of a
lower alkyl group, cyano group, and halogen
substituted lower alkyl group may be present on the
pyridyl group, as a substituent), thieno [2, 3-c]
pyridyl group aryl group (on which a group selected
from the group consisting of a halogen atom and a
lower alkyl group may be present) , aroyl group, furyl
lower alkyl group, aryl lower alkoxycarbonyl group and
oxo group, include a piperazinylcarbonyl group that
may have 1 to 3 (preferably 1 ) substituents, on the
piperazinyl group, which are selected from the group
consisting of a lower alkyl group as illustrated above
(preferably alinear or branched alkyl group having 1
to 6 carbon atoms) ; a cyclo C3-C8 alkyl group as
illustrated above; a lower alkanoyl group as
illustrated above (preferably a linear or branched
alkanoyl group having 1 to 6 carbon atoms) ; a hydroxy
lower alkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms with 1 to 3 hydroxy groups) ; a lower alkoxy
lower alkyl group as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms and 1 to 3 lower alkoxy groups as illustrated
above (preferably a linear or branched alkoxy group
having 1 to 6 carbon atoms) ); a lower alkoxycarbonyl
group as illustrated above (preferably a linear or
branched alkoxycarbonyl group having 1 to 6 carbon
atoms) ; an amino lower alkyl group whose lower alkyl
moiety is one as illustrated above, preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms (1 to 2 lower alkyl groups as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) may be present on the amino group,
as substituent (s) ); a piperidyl lower alkyl group
whose lower alkyl moiety is one as illustrated above,
preferably a linear or branched alkyl group having 1
to 6 carbon atoms (1 to 3 lower alkyl groups as
illustrated above (preferably alinear or branched
alkyl group having 1 to 6 carbon atoms) may be present
on the piperidyl group as a substituent (s) ); a
morpholinyl lower alkyl group whose alkyl moiety is
one as illustrated above, preferably a linear or
branched alkyl group having 1 to 6 carbon atoms; a
pyrrolidinyl lower alkyl group whose alkyl moiety is
one as illustrated above preferably a linear or
branched alkyl group having 1 to 6 carbon atoms; a 1,3
dioxolanyl lower alkyl group whose lower alkyl moiety
is one as illustrated above, preferably a linear or
branched alkyl group having 1 to 6 carbon atoms; a
tetrahydrofuryl lower alkyl group whose lower alkyl
moiety is one as illustrated above, preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms; a pyridyl lower alkyl group whose lower alkyl
moiety is one as illustrated above, preferably a
linear or branched alkyl group having 1 to b carbon
atoms (1 to 3 phenyl groups may be present on the
alkyl group, as a substituent (s) ) ; an imidazolyl
lower alkyl group, whose lower alkyl moiety is one as
illustrated above, preferably a linear or branched
alkyl group having 1 to 6 carbon atoms; a furyl lower
alkyl group, whose lower alkyl moiety is one as
illustrated above, preferably a linear or branched
alkyl group having 1 to 6 carbon atoms; a pyrrolidinyl
carbonyl lower alkyl group, whose lower alkyl moiety
is one as illustrated above, preferably alinear or
branched alkyl group having 1 to 6 carbon atoms; a
piperidyl group that may have 1 to 3 lower alkyl
groups as illustrated above (preferably a linear or
branched alkyl group having 1 to 6 carbon atoms) ; a
pyridyl group (1 to 3 groups (preferably 1 ) selected
from the group consisting of a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) , cyano group,



and halogen substituted lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms substituted
with 1 to 7 halogen atoms) may be present on the
pyridyl group); a tieno [2, 3-c]pyridyl group; aryl
group as illustrated above (which may have on the aryl
group 1 to 3 (preferably 1 ) groups selected from the
group consisting of a halogen atom and a lower alkyl
group) , aroyl group as illustrated above, furyl lower
alkyl group having a lower alkyl moiety as illustrated
above, aryl lower alkoxy carbonyl group having an aryl
moiety and lower alkoxy carbonyl moiety as illustrated
above and oxo group. Specific examples thereof include
a (1- or 2-) piperazinylcarbonyl group, (2-, 3-, or
4-)methyl- 1-piperazinylcarbonyl group, (1-, 2-, 3-,
4-, 5-, or 6-)methyl-2-piperazinylcarbonyl group, (2-,
3-, or 4-) ethyl-1-piperazinylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-) ethyl-2- riperazinylcarbonyl group,
(2-, 3-, or 4-)n-propyl-l-piperazinylcarbonyl group,
(1-, 2-,3-, 4-, 5-, or 6-)
n-propyl-2-piperazinylcarbonyl group, (2-, 3-, or 4-)
n-butyl-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-,
5-, or 6-) n-butyl-2- piperazinylcarbonyl group, (2-,
3-, or 4-) [(1-ethyl-npropyl) ]-1-piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-) [(1-ethyl-n-propyl)
]-2-piperazinylcarbonyl group, (2-, 3-, or 4-
)isopropyl-1-piperazinylcarbonyl group, (1-, 2-, 3-,
4-, 5-, or 6-) isopropyl-2- piperazinylcarbonyl group,
(2-, 3-, or 4-) tert-butyl-1- piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
tert-butyl-2-piperazinylcarbonyl group, (2-, 3-, or
4-) n-hexyl-1-piperazinylcarbonyl group, (1-, 2-, 3-,
4-, 5-, or 6-) n-hexyl-2-piperazinylcarbonyl group,
(2-, 3-, or 4-) cyclopentyl-1-piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
cyclopentyl-2-piperazinylcarbonyl group, (2-, 3-, or
4-) cycloheptyl-1-piperazinylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-) cycloheptyl-2- piperazinylcarbonyl
group, (2-, 3-, or 4-)acetyl-lpiperazinylcarbonyl
group, (2-, 3-, or 4-) butyryl-1- piperazinyl carbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
acetyl-2-piperazinylcarbonyl group, (2-, 3-, or 4-)
(2-hydroxyethyl) -1-piperazinylcarbonyl group, (1-,
2-, 3-, 4-, 5-, or 6-) (2-hydroxyethyl) -2-
piperazinylcarbonyl group, (2-, 3-, or 4-) (2-
methoxyethyl) -1-piperazinylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-) (2 -methoxyethyl)
-2-piperazinylcarbonyl group, (2-, 3-, or 4-)
(3-methoxypropyl) -1- piperazinylcarbonyl group, (I-,-
2-, 3-, 4-, 5-, or6-) (3-methoxypropyl)
-2-pirerazinylcarbonyl group, (2-, 3-, or 4-)
(4-methoxybutyl) -1-piperazinylcarbonyl group, (1-,
2-, 3-, 4-, 5-, or 6-) (4-methoxybutyl) -2-
piperazinylcarbonyl group, (2-, 3-, or 4-)
ethoxycarbonyl-l-piperazinylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-)
ethoxycarbonyl-2-piperazinylcarbonyl group, (2-, 3-,
or 4-) tert-butoxycarbonyl-1- piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
tert-butoxycarbonyl-2-piperazinylcarbonyl group, (2-,
3-, or 4-)methoxycarbonyl-l-piperazinylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-)methoxycarbonyl-2-
piperazinylcarbonyl group, (2-, 3-, or 4-) [3- (N,
Ndimethyl amino) propyl] -1-piperazinylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-) [3- (N,N-dimethylamino)
propyl] -2- piperazinylcarbonyl group, (2-, 3-, or 4-)
[2- (N, Ndimethylamino) ethyl] -1-piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-) (2-
(N,N-dimethylamino) ethyl) -2- piperazinylcarbonyl
group, (2-, 3-, or 4-) (2-(lpiperidyl) ethyl)
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) (2- (1-piperidyl) ethyl) -2- piperazinylcarbonyl
group, (2-, 3-, or 4-) [(l-methyl-3- piperidyl)
methyl] -1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-,
5-, or 6-) [(l-methyl-3-piperidyl) methyl] -2-
piperazinylcarbonyl group, (2-, 3-, or 4-)
[(l-methyl-4- piperidyl) methyl]
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) [(l-methyl-4-piperidyl)methyl]-2-
piperazinylcarbonyl group, (2-, 3-, or 4-) [2- (4-
morpholinyl) ethyl] -1-piperazinylcarbonyl group,
(1-,2-, 3-, 4- , 5-, or 6-) [2- (4-morpholinyl) ethyl]
-2- piperazinylcarbonyl group, (2-, 3-, or
4-)[2-(lpyrrolidinyl) ethyl] -1-piperazinylcarbonyl
group, (1-, 2-, 3-, 4- , 5-, or 6-) [2-
(1-pyrrolidinyl) ethyl] -2- piperazinylcarbonyl group,
(2-, 3-, or 4-) [2- (1,3- dioxolanyl) methyl]
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4- , 5-, or
6-) [2- (1, 3-dioxolanyl) methyl] -2-
piperazinylcarbonyl group, (2-, 3-, or 4-) {2- [2- (1,
3- dioxolanyl) ]ethyl} -1-piperazinylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-) {2- [2- (1, 3-dioxolanyl)
]ethyl}-2- piperazinylcarbonyl group, (2-, 3-, or 4-)
(2- tetrahydrofurylmethyl) -1-piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
(2-tetrahydrofurylmethyl) -2- piperazinylcarbonyl
group, (2-, 3-, or 4-) (2- pyridylmethyl)
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) (2 -pyridylmethyl) -2- piperazinylcarbonyl group,
(2-, 3-, or 4-) (3- pyridylmethyl)
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) (3-pyridylmethyl) -2- piperazinylcarbonyl group,
(2-, 3-, or 4-) (4- pyridylmethyl)
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) (4 -pyridylmethyl) -2- piperazinylcarbonyl group,
(2-, 3-, or 4-) [2-(4- pyridyl) ethyl]
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) [2- (4-pyridyl) ethyl] -2- piperazinylcarbonyl
group, (2-, 3-, or 4-) [2-(2- pyridyl) ethyl]
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) [2- (2-pyridyl) ethyl] -2-piperazinylcarbonyl
group, (2-, 3-, or 4-) [2-phenyl-2- (4-pyridyl) ethyl]
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) [2-phenyl-2- (4-pyridyl) ethyl] -2-
piperazinylcarbonyl group, (2-, 3-, or 4-)
[2-(limidazolyl) ethyl] -1-piperazinylcarbonyl group,
(1-, 2-, 3-, 4-, 5-, or 6-) [2- (1-imidazolyl) ethyl]
-2- piperazinylcarbonyl group, (2-, 3-, or 4-) (3-
furylmethyl) -1-piperazinylcarbonyl group, (1-, 2-,
3-, 4-, 5-, or 6-) (3-furylmethyl)
-2-piperazinylcarbonyl group, (2-, 3-, or 4-)
(1-pyrrolidinylcarbonylmethyl) -1- piperazinylcarbonyl
group, (1-, 2-, 3-, 4-, 5-, or 6-)
(1-pyrrolidinylcarbonylmethyl) -2-piperazinylcarbonyl
group, (2-, 3-, or 4-) (l-methyl-4-piperidyl) -1-
piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(l-methyl-4-piperidyl) -2-riperazinylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-) pyridyl] -1-
piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(2-, 3-, or 4-pyridyl) -2-piperazinylcarbonyl group,
(2-, 3-, or 4-) (3-cyano-2-pyridyl) -1-
piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
(3-cyano-2-pyridyl) -2-piperazinylcarbonyl group, (2-
, 3-, or 4-) {4-methyl-2-pyridyl}
-1-piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) (4-methyl-2-pyridyl) - 2-piperazinylcarbonyl
group, (2-, 3-, or 4-) (3-methyl- 2-pyridyl)
-1-pirerazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or
6-) (3-methyl-2-pyridyl)-2- piperazinylcarbonyl group,
(2-, 3-, or 4-) (3- trif luoromethyl-2-pyridyl)
-1-piperazinylcarbonyl group,(1-, 2-, 3-, 4-, 5-, or
6-) (3-trifluoromethyl-2- pyridyl)
-2-piperazinylcarbonyl group, (2-, 3-, or 4-) [(2-,
3-, 4-, 5-, or 6-) thieno [2, 3-c] ryridyl] -1-
piperazinylcarbonyl group, (1-, 2-, 3-, 4-, 5-, or 6-)
[(2-, 3-, 4-, 5-, or 6-) thieno [2, 3-c] pyridyl] -2-
piperazinylcarbonyl group, (2-, 3-, or 4-) phenyl-1-
piperazinylcarbonyl group, (2-, 3-, or 4-) [(2-, 3-,
or 4-) chlorophenyl] -1-piperazinylcarbonyl group,
(2-, 3-, or 4-) [(2-, 3-, or 4-)methylphenyl] -1-
piperazinylcarbonyl group, 3-oxo-(2- or
4-)phenyl-lpiperazinylcarbonyl group, (2-, 3-, or 4-)
benzolyl-1- piperazinylcarbonyl group, (2-, 3-, or 4-)
[(2- or 3-) furylcarbonyl] -1-piperazinylcarbonyl
group, and (2-, 3-, or 4-)
benzyloxycarbonyl-1-piperazinylcarbonyl group. Example
of a hexahydroazepinylcarbonyl group include a (1-,
2-, 3- or 4-) hexahydroazepinylcarbonyl group. Example
of a hexahydro-1, 4-diazepinylcarbonyl group that may
have a substituent selected from the group consisting
of a lower alkyl group and a pyridyl group include a
hexahydro-1, 4-diazepinylcarbonyl group that may have
1 to 3 , preferably 1 , substituent s selected from
the group consisting of a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) and a pyridyl
group. Specific examples thereof include a
(hexahydro-1, 4-diazepin- (1-, 2-, 5- or 6-) yl)
carbonylgroup, (4-methyl-hexahydro-l ,4-diazepin-l-yl
)carbonyl group, and (4- (4-pyridyl)
-methyl-hexahydro-1, 4- diazepin-1-yl) carbonyl group.
Example of a dihydropyrrolylcarbonyl group include a 2
,3-dihydropyrrolylcarbonyl group and a 2 , 5-
dihydropyrrolylcarbonyl group. Examples of the
dihydropyrrolylcarbonyl group that may have a lower
alkyl group include a dihydropyrrolylcarbonyl group as
illustrated above that may have 1 to 4 , preferably 1
to 2 lower alkyl groups as illustrated above
(preferably a linear or branched alkyl group having 1
to 6 carbon atoms) . Specific examples thereof include
a (1-, 2- or 3-) (2,5- dihydropyrrolylcarbonyl) group,
2 ,5-dimethyl-l- (2, 5- dihydropyrrolylcarbonyl)
group, and 2 ,5-dimethyl-l- (2,
3-dihydropyrrolylcarbonyl) group. Examples of the
thiomorpholinylcarbonyl group include a (2-, 3- or 4-)
thiomorpholinylcarbonyl group. Examples of the
morpholinylcarbonyl group that may have a group
selected from the group consisting of a lower alkyl
group, and piperidyl lower alkyl group, and aryl group
include a morpholinylcarbonyl group that may have 1 to
5 groups, more preferably 1 to 2 groups selected from
the group consisting of a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) (on which 1 to
3 (preferably 1 ) piperidyl groups may be present as
substituent (s) ) anaryl group as described above.
Specific examples thereof include a (2-, 3- or
4-)morpholinylcarbonyl group, 2
,6-dimethyl-4-morpholinylcarbonyl group,
2-(lpiperidylmethyl) -4-morpholinylcarbonyl group, and
2- phenyl-4-morpholinylcarbonyl group. Examples of the
thiazolidinylcarbonyl group include a (2-, 3-, 4- or
5-) thiazolidinylcarbonyl group. Examples of the
thiazolidinylcarbonyl group that may have an aryl
group that may have a group selected from the group
consisting of a lower alkoxy group and a cyano group
include a thiazolidinylcarbonyl group that may have 1
to 3 (preferably 1 ) aryl groups that may have 1 to 3
(preferably 1 ) groups selected from the group
consisting of a lower alkoxy group and a cyano group
as illustrated above. Specific examples thereof
include a (2-, 3-, 4- or 5-) thiazolidinylcarbonyl
group, (2-, 4- or 5-) [(2-, 3- or 4-)methoxyphenyl]
-3-thiazolidinylcarbonyl group and (2-, 4- or 5-)
[(2-, 3- or 4-) cyanophenyl] -3- thiazolidinylcarbonyl
group. Examples of the azabicyclo [3 .2 .2
]nonylcarbonyl group include a 1- azabicyclo [3 .2 .2
]non- (2-, 3-, 5-, or b- )ylcarbonyl group,
2-azabicyclo [3 .2 .2 ]non- (1-, 2-, 3-, 4- , 5-, 6-
or 7-) ylcarbonyl group, 3-azabicyclo [3 .2 .2 ]non-
(1-, 2-, 3-, or 6-) ylcarbonyl group, and 6-azabicyclo
[3 .2 .2 ]non- (1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-)
ylcarbonyl group.Examples of the azabicyclo [3 .2 .1
]octylcarbonyl group that may have a halogen
substituted or unsubstituted aryloxy group include an
azabicyclo [3 .2 .1 ]octylcarbonyl group that may have
1 to 2 (preferably 1 ) halogen substituted aryl groups
as illustrated above (preferably an aryl group that
may be substituted with 1 to 3 , preferably 1 halogen
atom), or an azabicyclo [3 .2 .1 ]octylcarbonyl group
that may have 1 to 2 (preferably 1 ) unsubstituted
aryl groups as illustrated above. Specific examples
thereof include a 1-azabicyclo [3 .2 .1 ]oct- (2-, 3-,
4-, 5-, 6-, 7-, or 8-) ylcarbonyl group, 2-
azabicyclo[3. 2 .l]oct-(l-, 2-, 3-, 4-, 5-, 6-, 7-, or
8- )ylcarbonyl group, 3-azabicyclo [3 .2 .1 ]oct- (1-,
2-, 3-, 6-, or 8-) ylcarbonyl group, 6-azabicyclo [3
.2 .1 ]oct- (1-, 2-, 3-, 4-, 5-, 6-, 7-, or 8-)
ylcarbonyl group, 8- azabicyclo [3.2 .1 ]oct- (1-, 2-,
3-, 6-, or 8-) ylcarbonyl group, 3- (phenyloxy)
-1-azabicyclo [3.2.1] oct-2- ylcarbonyl group, 3-
(2-biphenyloxy) -1- azabicyclo [3 .2 .1
]oct-3-ylcarbonyl group, 3-(lnaphthyloxy)
-1-azabicyclo [3.2.1] oct-4-ylcarbonyl group, 3-
(3-methylphenyloxy) -1-azabicyclo [3.2.1] oct- 5-
ylcarbonyl group, 3- (4-ethylphenyloxy) -1- azabicyclo
[3 .2 .1 ]oct-6-ylcarbonyl group,
3-(2-npropylphenyloxy) -1-azabicyclo [3.2.1]
oct-7-ylcarbonyl group, 3- (3-n-butylphenyloxy)
-1-azabicyclo [3.2.1] oct-8- ylcarbonyl group, 3-
(4-n-pentylphenyloxy) -2- azabicyclo [3.2. 1
]oct-1-ylcarbonyl group, 3- (2-nhexylphenyloxy)
-2-azabicyclo [3.2.1] oct-2-ylcarbonyl group, 3-
(3-isobutylphenyloxy) -2-azabicyclo [3.2.1] oct-
3-ylcarbonyl group, 3- (4-tert-butylphenyloxy) -2-
azabicyclo [3. 2 .1 ]oct-4-ylcarbonyl group, 3- (2-
chlorophenyloxy) -2-azabicyclo [3.2.1]
oct-5-ylcarbonyl group, 3- (3-fluorophenyloxy)
-8-aza-bicyclo [3.2.1] oct-8- ylcarbonyl group, 3-
(3-bromophenyloxy) -2- azabicyclo [3 .2 .1
]oct-6-ylcarbonyl group, 3- (2- aminophenyloxy)
-2-azabicyclo [3.2.1] oct-7-ylcarbonyl group, 3- (2,
3-dimethylphenyloxy) -2- azabicyclo [3 .2 .1
]oct-8-ylcarbonyl group, 3- (3,4,5-
trimethylphenyloxy) -8-azabicyclo [3 .2 .1
]oct-1-ylcarbonyl group, and 3- (2,
3-diaminophenyloxy) -8- azabicyclo [3.2.1]
oct-2-ylcarbonyl group. Examples of the
indolinylcarbonyl group include a (1-, 2-, 3-, 4-, 5-,
6-, or 7-) indolinylcarbonyl group. Examples of the
tetrahydropyrido [3 .4- b ]indolylcarbonyl group
include a (1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-) (2-,
3-, 4-, 9-tetrahydropyrido [3 .4- b ]indolylcarbonyl)
group. Examples of the piperazinyl lower alkyl group
that may have a lower alkyl group on the piperazinyl
group include a piperazinyl lower alkyl group whose
lower alkyl moiety is a lower alkyl group as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) and 1 to 7 ,
preferably 1 to 5 , more preferably 1 , lower
alkylgroups as illustrated above (preferably a linear
or branched alkyl group having 1 to 6 carbon atoms)
may be present on the piperazinyl group. Specific
examples thereof include a (1- or 2-)
piperazinylmethyl group, 2- [(1- or 2-) piperazinyl]
ethyl group, 1-[(1- or 2-) piperazinyl] ethyl group,
3-[(l- or 2-) piperazinyl] propyl group, 4-[(l- or 2-)
piperazinyl] butyl group, 5-[(l- or 2-) piperazinyl]
pentyl group, 6-[(l- or 2-) piperazinyl] hexyl group,
1 ,l-dimethyl-2- [(1- or 2-) piperazinyl] ethyl group,
2-methyl-3- [(1- or 2-) piperazinyl] propyl group,
4-methyl-lpiperazinylmethyl group, 2- (4-methyl-2-
piperazinyl) ethyl group, 3- (2-ethyl-lpiperazinyl)
propyl group, 4- (3-n-propyl-lpiperazinyl) butyl
group, 5- (4-n-butyl-lpiperazinyl) pentyl group, 6-
(l-n-pentyl-2- piperazinyl) hexyl group,
2-n-hexyl-2-piperazinylmethyl 



group, 2- (3-isobutyl-2-piperazinyl) ethyl group, and
3- (4-tert-butyl-2-piperazinyl) propyl group. Examples
of the morpholinylcarbonyl lower alkyl group include a
morpholinylcarbonyl lower alkyl group whose lower
alkyl moiety is a lower alkyl group as illustrated
above (preferably a linear or branched alkyl group
having 1 to 6 carbon atoms) . Specific examples
thereof include a 2-morpholinylcarbonylmethyl group,
3-morpholinylcarbonylmethyl group, 4-
morpholinylcarbonylmethyl group, 2-
(2-morpholinylcarbonyl) ethyl group, 2- (3-
morpholinylcarbonyl) ethyl group, 2- (4-
morpholinylcarbonyl) ethyl group, l-(2-
morpholinylcarbonyl) ethyl group, l-(3-
morpholinylcarbonyl) ethyl group, l-(4-
morpholinylcarbonyl) ethyl group, 3- (2-
morpholinylcarbonyl) propyl group, 3- (3-
morpholinylcarbonyl) propyl group, 3- (4-
morpholinylcarbonyl) propyl group, 4- (2-
morpholinylcarbonyl) butyl group, 4- (3-
morpholinylcarbonyl) butyl group, 4- (4-
morpholinylcarbonyl.) butyl group, 5- (2-
morpholinylcarbonyl) pentyl group, 5- (3-
morpholinylcarbonyl) pentyl group, 5-(4-
morpholinylcarbonyl) pentyl group, 6- (2-
morpholinylcarbonyl) hexyl group, 6- (3-
morpholinylcarbonyl) hexyl group, 6-(4-
morpholinylcarbonyl) hexyl group, 3-methyl- 3- (2-
morpholinylcarbonyl) propyl group, 3-methyl-3- (3-
morpholinylcarbonyl) propyl group, 3-methyl-3- (4-
morpholinylcarbonyl) propyl group, 1 ,l-dimethyl-2-
(2- morpholinylcarbonyl) ethyl group, 1 ,l-dimethyl-2-
(3- morpholinylcarbonyl) ethyl group, and 1
,l-dimethyl-2- (4- morpholinylcarbonyl) ethyl group.
Examples of the piperazinylcarbonyl lower alkyl group
that may have a lower alkyl group on the piperazinyl
group include a piperazinylcarbonyl lower alkyl group
whose lower alkyl moiety is a lower alkylgroup as
illustrated above (preferably a linear or branched
alkyl group having 1 to 6 carbon atoms) and which may
have 1 to 7 , preferably 1 to 5 , more preferably 1 ,
lower alkyl groups as illustrated above (preferably a
linear or branched alkyl group having 1 to 6 carbon
atoms) on the piperazinyl group. Specific examples
thereof include a (1- or 2-) piperazinylcarbonylmethyl
group, 2-[(l- or 2-) piperazinylcarbonyl] ethyl group,
1-[(1- or 2-) piperazinylcarbonyl] ethyl group, 3-[(l-
or 2-) piperazinylcarbonyl] propyl group, 4-[(l- or
2-) piperazinylcarbonyl] butyl group, 5-[(l- or 2-)
piperazinylcarbonyl] pentyl group, 6-[(l- or 2-)
piperazinylcarbonyl] hexyl group, 1 ,l-dimethyl-2- [1-
or 2-) piperazinylcarbonyl] ethyl group, 2-methyl-3-
[(1- or 2-) piperazinylcarbonyl] propyl group,
4-methyl-lpiperazinylcarbonylmethyl group, 2-
(4-methyl-2- piperazinylcarbonyl) ethyl group, 3-
(2-ethyl-lpiperazinylcarbonyl) propyl group, 4-
(3-n-propyl-lpiperazinylcarbonyl) butyl group, 5-
(4-n-butyl-lpiperazinylcarbonyl) pentyl group, 6-
(l-n-pentyl-2- piperazinylcarbonyl) hexyl group,
2-n-hexyl-2- piperazinylcarbonylmethyl group, 2-
(3-isobutyl-2- piperazinylcarbonyl) ethyl group, and
3- (4-tert-butyl-2- piperazinylcarbonyl) propyl group.
Examples of the amino lower alkoxy group (on the amino
group, a lower alkyl group may be present) include a
lower alkoxy group as illustrated above(preferably a
linear or branched alkoxy group having 1 to 6 carbon
atoms) having 1 to 5 (preferably 1 ) amino groups that
may have 1 to 2 lower alkyl groups as illustrated
above. Specific examples thereof include an amino
methoxy group, 2-amino ethoxy group, 1- aminoethoxy
group, 3-aminopropoxy group, 4-aminobutoxy group,
5-aminopentoxy group, 6-aminohexyloxy group, 1
,l-dimethyl-2-aminoethoxy group, N
,Ndimethylaminomethoxy group,
N-methyl-Nethylaminomethoxy group,
N-methylaminomethoxy group, 2- (N-methylamino) ethoxy
group, 2- (N, Ndimethylamino) ethoxy group, 2- (N,
N-diethylamino) ethoxy group, 2-
(N,N-diisopropylamino) ethoxy group and 3- (N,
Ndimethyl amino )propoxy group . Examples of the lower
alkoxy lower alkoxy group include a lower alkoxy lower
alkoxy group having a lower alkoxy moiety as
illustrated above. Specific examples thereof include a
methoxymethoxy group, 2- methoxyethoxy group,
1-ethoxyethoxy group, 2- ethoxyethoxy group,
2-isobutoxyethoxy group, 2,2- dimethtoxyethoxy group
and 2-methoxy-l-methylethoxy group . Examples of the
piperazinyl group that may have a group selected from
the group consisting of an oxo group, lower alkyl
group, lower alkanoyl group and lower alkoxy carbonyl
group include a piperazinyl group that may have a
group 1 to 3 (1 to 2 ) groups selected from the group
consisting of an oxo group, lower alkylgroup as
illustrated above, lower alkanoyl group as illustrated
above and lower alkoxy carbonyl group as illustrated
above. Specific examples thereof include a (1- or
2-)piperazinyl group, (2-, 3- or 4-) methyl- 1-
piperazinyl group, (1-, 2-, 3-, 4-, 5- or b-)methyl-2-
piperazinyl group, (2-, 3- or 4-) ethyl-1-piperazinyl
group, (1-, 2-, 3-, 4-, 5- or 6-) ethyl-2-piperazinyl
group, (2-, 3- or 4-) n-propyl-1-piperazinyl group,
(1-, 2-, 3-, 4-, 5- or 6-) n-propyl-2-piperazinyl
group, (2-, 3- or 4-) formyl-l-piperazinyl group, (2-,
3- or 4-) acetyl-1-piperazinyl group, (2-, 3- or 4-)
propionyl- 1-piperazinyl group, (1-, 2-, 3-, 4-, 5- or
6-) propionyl-2-piperazinyl group, (2-, 3- or 4-)
butyryl-1-piperazinyl group, (1-, 2-, 3-, 4-, 5- or
6-) butyryl-2-piperazinyl group, (2-, 3- or
4-)methoxycarbonyl-l-piperazinyl group, (2-, 3- or 4-)
ethoxycarbonyl-1-piperazinyl group, (2-, 3- or 4-)
tert-butoxycarbonyl-1-piperazinyl group, (2- or 3-)
oxo -1-piperazinyl group, 2-oxo-(3-, 4-, 5- or 6-)
acetyl-1-piperazinyl group, 2-oxo-(3-, 4-, 5- or 6-)
butyryl-1-piperazinyl group, 2-oxo-(3-, 4-, 5- or
6-)methoxycarbonyl-l-piperazinyl group and 2-oxo-(3-,
4-, 5- or 6-)methoxycarbonyl-l-piperazinyl group.
Examples of the 1,3,8- triazaspiro [4 .5
]decanylcarbonyl group that may have a group selected
from the group consisting of an oxo group and an aryl
group include a 1,3,8- triazaspiro [4 .5
]decanylcarbonyl group that may have 1to 3 (1 to 2 )
groups selected from the group consisting of an oxo
group and an aryl group as illustrated above. Specific
examples thereof include a 1,3,8- triazaspiro [4 .5
]decanyl- (1, 2 , 3 , 4 or 8-) ylcarbonyl group,
1-phenyl-l, 3 ,8-triazaspiro [4 .5 ]decanyl-8-
ylcarbonyl group and l-phenyl-4-oxo-l, 3 ,8-
triazaspiro [4.5] decanyl-8-ylcarbonyl group .
Examples of the tetrahydropyridyl group include a (1-,
2-, 3-, 4-, 5- or b-)-l, 2,3,4- tetrahydropyridyl
group and (1-, 2-, 3-, 4-, 5- or 6-)- 1,2,3,
6-tetrahydropyridyl group . Examples of the
tetrahydropyridylcarbonyl group that may have a
pyridyl group include a tetrahydropyridylcarbonyl
group as illustrated above that may have 1 to 3
(preferably 1 ) pyridyl groups. Specific examples
thereof include a (2-, 3- or - 4)pyridyl-1 ,2,3,
6-tetrahydropyridyl-l-ylcarbonyl group . Examples of
the imidazolidinylcarbonyl group that may have a
thioxo group include an imidazolidinylcarbonyl group
that may have 1 to 2 (preferably 1 ) thioxo groups.
Specific examples thereof include a
2-thioxo-l-imidazolidinylcarbonyl group. Examples of
the tetrahydro aphthyl group include a (1- or 2-) -1,
2 ,3 ,4-tetrahydronaphthyl group. Examples of the
saturated or unsaturated heteromonocyclic group having
1 to 4 heteroatoms selected from the group consisting
of a nitrogen atom,oxygen atom and sulfur atom include
a heteromonocyclic groups represented by (1) to (9)
below. (1) a saturated 3 to 8 (preferably 5 to 6 )
membered heteromonocyclic group having 1 to 4
(preferably 1 to 2 ) nitrogen atoms (for example,
pyrrolidinyl group, imidazolidinyl group, piperidyl
group, hexahydropyrimidinyl group, piperazinyl group,
azepanyl group and azocanyl group) ; (2) an
unsaturated 3 to 8 (preferably 5 to 6 ) membered
heteromonocyclic group having 1 to 4 (preferably 1 to
3 ) nitrogen atoms, for example, a pyrrolyl group,
dihydropyrrolyl group such as lH-2,5- dihydropyrolyl
group, imidazolyl group (such as IHimidazolyl group) ,
dihydroimidazolyl group (such as IH- 2
,3-dihydroimidazolyl group), triazolyl group (such as
4H-1, 2 ,4-trizaolyl group, IH-I, 2 ,3-trizaolyl
group, and 2H-1, 2 ,3-trizaolyl group),
dihydrotriazolyl group (such as 1H-4, 5-dihydro-l, 2
,4-triazolyl group), pyrazolyl group , pyridyl group,
dihydropyridyl group (such as 1 ,2-dihydropyridyl
group), pyrimidinyl group, dihydropyrimidinyl group
(such as 1,6- dihydropyrimidinyl group) , pyrazinyl
group, dihydropyrazinyl group (such as 1
,2-dihydropyrazinyl) , pyridazinyl group, and
tetrazolyl group (such as IHtetrazolyl group and
2H-tetrazolyl group) ; (3) an unsaturated 3 to 8
(preferably 5 to 6 ) membered heteromonocyclic group
having 1 to 2 (preferably 1 ) oxygen atoms and 1 to 3
(preferably 1 to2 ) nitrogen atoms, for example, an
oxazolyl group, isoxazolyl group, oxadiazolyl group
(such as 1,2,4- oxadiazolyl group, 1 ,3 ,4-oxadiazolyl
group and 1,2,5- oxadiazolyl group) and a saturated 3
to 8 (preferably 5 to 6 ) membered heteromonocyclic
group having 1 to 2 (preferably 1 ) oxygen atoms and 1
to 3 (preferably 1 to 2 ) nitrogen atoms, for example
an oxazolidinyl group, isoxazolidinyl group and
morpholinyl group; (4) an unsaturated 3 to 8
(preferably 5 ) membered heteromonocyclic group having
1 . to 2 sulfur atoms and 1 to 3 nitrogen atoms, for
example, a thiazolyl group, dihydrothiazolyl group
(such as 2,3- dihydrothiazolyl group) , isothiazolyl
group, thiadiazolyl group (such as, 1 ,2
,3-thiadiazolyl group, 1,2, 4-thiadiazolyl group, 1 ,3
,4-thiadiazolyl group, and 1 ,2 ,5-thiadiazolyl group)
and dihydrothiazinyl group. (5) a saturated 3 to 8
(preferably 5 to 6 ) membered heteromonocyclic group
having 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms,
for example, a thiazolidinyl group; (6) a saturated 3
to 8 (preferably 5 to 6 ) membered heteromonocyclic
group having 1 to 2 oxygen atom, for example, a
tetrahydrofuryl group and a tetrahydropyranyl group;
(7) an unsaturated 3 to 8 (preferably 5 to 6 )
membered heteromonocyclic group having 1 to 2 oxygen
atoms, for example, a pyranyl group (such as
2H-pyranyl group) ;(8) a saturated 3 to 8 (preferably
5 to 6 ) membered heteromonocyclic group having 1 to 2
sulfur atoms, for example, a tetrahydrothiofuryl group
and a tetrahydrothiopyranyl group; and (9) an
unsaturated 3 to 8 (preferably 5 to 6 ) membered
heteromonocyclic group having 1 to 2 sulfur atoms, for
example, a thienyl group and a thiopyranyl group (such
as 2H-thiopyranyl) . Of them, mention may be
preferably made of a saturated or unsaturated
heteromonocyclic group having a 1 to 2 hetero atoms
selected from a nitrogen atom, oxygen atom and sulfur
atom and selected from the group consisting of a
pyrrolidinyl group, piperidyl group, pyrazolyl group,
pyridyl group, pyrimidinyl group, pyrazinyl group,
isoxazolyl group, thiazolyl group, pyranyl group and
thienyl group; and further preferably made of a
saturated or unsaturated heteromonocyclic group having
a 1 to 2 nitrogen atoms and selected from the group a
pyrrolidinyl group, piperidyl group, pyrazolyl group,
pyridyl group, pyrimidinyl group and thiazolyl group.
Examples of the tetrahydroquinoxalinyl group include a
(1-, 2-, 5- or b-)-l, 2,3,4- tetrahydroquinoxalinyl
group and (1-, 2-, 5- or 6-)- 5 , 6 ,7
,8-tetrahydroquinoxalinyl group. Examples of the
tetrahydroquinazolinyl group include a (1-, 2-, 3-,
4-, 5-, 6-, 7- or 8-)-l, 2,3,4- tetrahydroquinazolinyl
group and (1-, 2-, 3-, 4-, 5-,6-, 7- or 8-) -5, 6 , 7
,8-tetrahydroquinazolinyl group. Examples of the
dihydroquinazolinyl group include a (1-, 2-, 3-, 4-,
5-, 6-, 7- or 8-)-3,4- dihydroquinazolinyl group and
(1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-)
-1,2-dihydroquinazolinyl group. Examples of the
dihydrobenzimidazolyl group include a (1-, 2-, 4- or
5-) -2, 3-dihydro-lHbenzimidazolyl group. Examples of
the tetrahydrobenzazepinyl group include a (1-, 2-,
3-, 4-, 5-, 6-, 7-, 8- or 9-)- 2 ,3 ,4
,5-tetrahydro-lH-benzo[b] azepinyl group and (1-, 2-,
3-, 4-, 5-, 6-, 7-, 8- or 9-) -2, 3 , 4
,5-tetrahydrolH- benzo [c] azepinyl group. Examples of
the tetrahydrobenzodiazepinyl group include a (1-, 2-,
3-, 4-, 5-, 6-, 7-, 8- or 9-)- 2,3, 4
,5-tetrahydro-lH-benzo [b] [1. 4 ]diazepinyl group and
(1-, 2-, 3-, 4- ,5-, 6-, 7-, 8- or 9-)-2, 3,4,5-
tetrahydro-lH-benzo [e] [1 .4 ]diazepinyl group.
Examples of the hexahydrobenzazocinyl group include a
(1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, or 10-)- 1 ,2 ,3
, 4 , 5 ,6-tetrahydrobenzo [b] azocinyl group and (1-,
2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- or 10-) -1, 2 ,3 , 4 ,5
, 6- hexahydrobenzo [c] azocinyl group. Examples of
the dihydrobenzoxazinyl group include a (2-, 3-, 4-,
5-, 6-/7- or 8-) -3, 4-dihydro- 2H-benzo [b] [1. 4
]oxazinyl group and (1-, 2-, 4-, 5-, 6-, 7- or 8-) -2,
4-dihydro-lH-benzo [d] [1.3] oxazinyl group. Examples
of the dihydrobenzoxazolyl groupinclude a (2-, 3-, 4-,
5-, 6- or 7-)-2,3- dihydrobenzoxazolyl group. Examples
of the benzisoxazolyl group include a (3-, 4-, 5-, 6-
or 7-) -benzo [d] -isoxazolyl group and (3-, 4-, 5-,
6- or 7-) -benzo [c] -isoxazolyl group. Examples of
the benzoxadiazolyl group include a (4- or 5-) -benzo
[c] [1 .2 .5 ]oxadiazolyl group. Examples of the
tetrahydrobenzoxazepinyl group include a (2-, 3-, 4-,
5-, 6-, 7-, 8- or 9-)- 2 ,3 4 5-tetrahydrobenzo [b] [1
.4 ]oxazepinyl group, (1-, 3-, 4-, 5-, 6-, 7-, 8- or
9-)-l, 3,4,5- tetrahydrobenzo [e] [1 .3 ]oxazepinyl
group and (2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-)-2, 3,4,5-
tetrahydrobenzo [f ] [1 .4 ]oxazepinyl group. Examples
of the dihydrobenzothiazinyl group include a (2-, 3-,
4-, 5-, 6-, 7- or 8-) -3, 4-dihydro- 2H-benzo[b] [1 .4
]thiazinyl group and (2-, 3-, 4-, 5-, 6-, 7- or 8-)
-3, 4-dihydro-2H-benzo[e] [1.3] thiazinyl group .
Examples of the benzoxathiolyl group include a (2-,
4-, 5-, 6- or 7-) -benzo [d] [1. 3 ]oxathiolyl group,
(3-, 4-, 5-, 6- or 7-) -3H-benzo [c] [1 .2 ]oxathiolyl
group and (3-, 4-, 5-, 6- or 7-) -3H-benzo [d] [1 .2
]oxathiolyl group. Examples of the dihydrobenzofuryl
group include a (2-, 3-, 4-, 5-, 6- or 7-) -2, 3-
dihydrobenzofuryl group. 



A heterocyclic compound (hereinafter referredto as a
compound (1) ) represented by the general formula (1)
can be produced by various kinds of methods, for
example, a method shown in the following reaction
formula-1 or reaction formula 2 . [Formula 4 ] wherein
R1, R2 and A are the same as defined above; and X1 is
a halogen atom or a group mediating the same
substitution reaction as in a halogen atom. Examples
of the group mediating the same substitution reaction
as in a halogen atom include a lower alkanesulf
onyloxy group, arylsulfonyloxy group, and aralkylsulf
onyloxy group. A halogen atom represented by X1 in the
general formula (2) is a fluorine atom, chlorine atom,
bromine atom and iodine atom. Specific examples of the
lower alkanesulf onyloxy group represented- by X1
include a linear or branched alkanesulfonyloxy group
having 1 to 6 carbon atoms such as a
methanesulfonyloxy groupethanesulfonyloxy group,
isopropanesulf onyloxy group, n-propanesulfonyloxy
group, n-butanesulfonyloxy group,
tert-butanesulfonyloxy group, n-pentanesulfonyloxy
group, and n-hexanesulf onyloxy group. Specific
examples of the arylsulf onyloxy group represented by
X1 include a phenylsulfonyloxy group and
naphthylsulfonyloxy group that may have 1 to 3
substituents selected from the group consisting of a
linear or branched alkyl group having- 1 to 6 carbon
atoms, a linear or branched alkoxy group having 1 to 6
carbon atoms, a nitro group, and a halogen atom, on
the phenyl ring. Specific examples of the
phenylsulfonyloxy group that may have a substituent
include a phenylsulfonyloxy group, 4- methylphenylsulf
onyloxy group, 2- methylphenylsulf onyloxy group,
4-nitrophenylsulfonyloxy group, 4-methoxyphenylsulf
onyloxy group, 2- nitrophenylsulfonyloxy group, and 3-
chlorophenylsulf onyloxy group. Specific examples of
the naphthylsulfonyloxy group include a-
naphthylsulfonyloxy group and b-naphthylsulfonyloxy
group. Examples of the aralkylsulf onyloxy group
represented by X1 include a linear or branched
alkylsulfonyloxy group having 1 to 6 carbon atoms and
substituted with a phenyl group; and a linear or
branched alkylsulfonyloxy group having 1 to 6 carbon
atoms and substituted with a naphthyl group;both of
which may have 1 to 3 substituents selected from the
group consisting of a linear or branched alkyl group
having 1 to 6 carbon atoms, a linear or branched
alkoxy group having 1 to 6 carbon atoms, a nitro group
and a halogen atom, on the phenyl ring. Specific
examples of the alkylsulf onyloxy group substituted
with a phenyl group as mentioned above include a
benzylsulf onyloxy group, 2- phenylethylsulfonyloxy
group, 4-phenylbutylsulfonyloxy group,
2-methylbenzylsulfonyloxy group, 4- methoxybenzylsulf
onyloxy group, 4- nitrobenzylsulfonyloxy group, and 3-
chlorobenzylsulf onyloxy group. Specific examples of
the alkylsulfonyloxy group substituted with a naphthyl
group include an a-naphthylmethylsulfonyloxy group and
b-naphthylmethylsulf onyloxy group . The compound (1)
can be produced by reacting a compound (hereinafter
referred to as a compound (2)) represented by the
general formula (2) and a compound (hereinafter
referred to as a compound (3) ) represented by the
general formula (3) . This reaction is generally
performed in a conventional solvent that may not
negatively affect the reaction, such as water; an
alcohol based solvent such as methanol, ethanol,
isopropanol, n-butanol, trifluoroethanol, and ethylene
glycol; a ketone based solvent such as acetone and
methylethyl ketone; an ether based solvent such as
tetrahydrofuran, dioxane,diethyl ether, and diglyme;
an ester based solvent such as methyl acetate and
ethyl acetate; a non-proton polar solvent such as
acetonitrile, N,N-dimethylformamide, and dimethylsulf
oxide; a halogenated hydrocarbon based solvent such as
methylene chloride and ethylene chloride; or other
organic solvents. Furthermore, the reaction can be
performed in a solution mixture of these conventional
solvents. The reaction is generally performed in the
presence of an inorganic base such as an alkali metal
(e.g., sodium and potassium), an alkaline metal
hydrogen carbonate (e.g., lithium hydrogen carbonate,
sodium hydrogen carbonate, and potassium hydrogen
carbonate) , alkali metal hydroxide (e.g., lithium
hydroxide, sodium hydroxide, potassium hydroxide, and
cesium hydroxide) , alkali metal carbonate (e.g.,
lithium carbonate, sodium carbonate, potassium
carbonate, and cesium carbonate) , alkali metal lower
alkoxide (e.g., sodium methoxide and sodium ethoxide)
, and a hydride (e.g., sodium hydride and potassium
hydride) ; or in the presence of an organic base such
as a trialkylamine (e.g., trimethylamine,
triethylamine, N-ethyl diisopropylamine) , pyridine,
quinoline, piperidine, imidazole, picoline,
dimethylaminopyridine, dimethylaniline, N -
methylmorpholine, 1 ,5-diazabicyclo [4 .3 .0
]non-5-ene (DBN), l,4-diazabicyclo[2.2.2]octane
(DABCO), and 1,8- diazabicyclo[5.4 .0]undecene-7
(DBU). When these bases take liquid form, they can be
used as solvents.These basic compounds may be used
alone or in a mixture of two types or more. A basic
compound may be used in a molar amount, which is
generally 0.5 to 10 times, preferably 0.5 to b times
as large as that of the compound (2) . The reaction
mentioned above may be performed, if necessary, with
the addition of an alkaline metal iodide serving as an
accelerator, such as potassium iodide and sodium
iodide. The ratio of a compound (2) to a compound (3)
used in the reaction formula-1 may be at least about
0.5 times mole, preferably about 0.5-5 times by mole.
The reaction temperature is not particularly limited
and may be generally performed under cool or heating
conditions and preferably performed at a temperature
from near room temperature to about 15OC for 1 to 30
hours. The compound (2) serving as a starting material
for a compound according to the present invention
include a novel compound and can be produced by
various methods, for example, a method represented by
the following reaction formula-3. The compound (3)
serving as a starting material for a compound
according to the present invention is a known compound
or a compound that can be easily produced from a known
compound. A salt of a compound (2) in place of the
compound (2) and a salt of a compound (3) in place
ofthe compound (3) may be used. The salts of compounds
(2) and (3) include acid-addition salts. These acid
addition salts may be prepared by reacting a
pharmaceutically acceptable acid with a compound (2)
or (3) . Examples of the acid used herein include
inorganic acids such as sulfuric acid, nitric acid,
hydrochloric acid, phosphoric acid, and hydrobromic
acid; sulfonic acids such as p-toluene sulfonic acid,
methane sulfonic acid, and ethane sulfonic acid; and
organic acids such as acetic acid, oxalic acid, maleic
acid, fumaric acid, malic acid, tartaric acid, citric
acid, succinic acid, and benzoic acid. Of the
compounds (2) , a compound having an acidic group can
easily produce a salt by reacting with a
pharmaceutically acceptable basic compound. Examples
of such a basic compound include metal hydroxides such
as sodium hydroxide, potassium hydroxide, lithium
hydroxide, and calcium hydroxide; alkali metal
carbonates or bicarbonates such as sodium carbonate,
sodium hydrogen carbonate, potassium hydrogen
carbonate; and alkali metal alcoholates such as sodium
methylate and potassium ethylate.wherein R1, R2 and A
are the same as defined above; and X2 is a hydroxy
group, halogen atom or a group mediating the same
substitution reaction as in a halogen atom. Examples
of the halogen atom represented by X2 and the group
mediating the same substitution reaction as in a
halogen atom in connection with the general formula
(4) are the same as mentioned above. The compound (1)
can be produced by reacting a compound (hereinafter
referred to as a compound (4) ) represented by the
general formula (4) and a compound (hereinafter
referred to as a "compound (5)") represented by the
general formula (5) . The reaction can be performed
under the similar conditions as in reaction formula-1.
In the case of a compound (4) in which X2 is a hydroxy
group, the reaction can be performed in an appropriate
solvent in the presence of an appropriate condensing
agent.This reaction is generally performed in a
conventional solvent that may not negatively affect
the reaction, such as water; an alcohol based solvent
such as methanol, ethanol, isopropanol, n-butanol,
trifluoroethanol, and ethylene glycol; a ketone based
solvent such as acetone and methylethyl ketone; an
ether based solvent such as tetrahydrofuran, dioxane,
diethyl ether, and diglyme; an ester based solvent
such as methyl acetate and ethyl acetate; a non-proton
polar solvent such as acetonitrile,
N,N-dimethylformamide, and dimethylsulf oxide; a
halogenated hydrocarbon based solvent such as
methylene chloride and ethylene chloride; or other
organic solvents. Furthermore, as a solvent to be used
herein, a solution mixture of these conventional
solvents may be mentioned. A s the condensing agent, a
mixture of an azocarboxylate such as diethyl
azodicarboxylate and a phosphine compound such as
triphenylphosphine may be mentioned. The amount of the
condensing agent used herein is generally at least
equimolar, preferably equimolar to twice as large as
that of a compound (4) . The ratio of a compound (4)
to a compound (5) used in the reaction formula-2 may
be generally at least equimole preferably about 2
times by mole. The reaction temperature is not
particularly limited and may generally be performed
under cool or heating conditions, and preferably
performed at atemperature from 0C to about 150C for 1
to 10 hours. The compound (4) serving as a starting
material for a compound according to the present
invention is a known compound or a compound that can
be easily produced from a known compound. The compound
(5) serving as a starting material for a compound
according to the present invention include a novel
compound and a compound that can be produced by
various methods, for example, a method represented by
the following reaction formula-4 or -5. A salt of a
compound (4) in place of the compound (4) and a salt
of a compound (5) in place of the compound (5) may be
used. A s a preferable salt of a compound (4), the
same salt as shown in a compound (2) may be mentioned.
As a preferable salt of a compound (5) , the same salt
as shown in a compound (3) may be mentioned. [Formula
6 ] Reaction formula-3 wherein R1, X1 and A are the
same as defined above; and X3 is a halogen atom or a
group mediating the same substitution reaction as in a
halogen atom. Examples of the halogen atom represented
by X3and the group mediating the same substitution
reaction as in a halogen atom in connection with the
general formula (7) are the same as mentioned above.
The compound (2) can be produced by reacting a
compound (hereinafter referred to as a compound (6))
represented by the general formula (6) and a compound
(hereinafter referred to as a compound (7))
represented by the general formula (7) . The reaction
can be performed under the similar conditions as in
reaction formula-1. The compounds (6) and (7) serving
as starting materials for a compound according to the
present invention are known compounds or compounds
that can be easily produced from known compounds. In
place of a compound (6), a salt of the compound (6)
may be used. A s a preferable salt of a compound (6),
the same salt as shown in a compound (2) may be
mentioned. wherein R2 and A are the same as defined
above; and X4 is a halogen atom or a group mediating
the samesubstitution reaction as in a halogen atom.
Examples of the halogen atom represented by X4 and the
group mediating the same substitution reaction as in a
halogen atom in connection with the general formula
(8) are the same as mentioned above. The compound (5)
can be produced by reacting a compound (3) and a
compound (hereinafter referred to as a compound (8))
represented by the general formula (8) . The reaction
can be performed under the similar conditions as in
reaction formula-1. The compound (8) serving as a
starting material for a compound according to the
present invention is a known compound or a compound
that can be easily produced from a known compound. In
place of a compound (3) , a salt of the compound (3)
may be used. As a preferable salt of a compound (3),
the same salts as above may be mentioned. [Formula 8 ]
Reaction formula-5wherein R2 and A are the same as
defined above; R4 is a lower alkanoyl group; and X4 is
a halogen atom or a group mediating the same
substitution reaction as in a halogen atom. Examples
of the lower alkanoyl group represented by R4 in the
general formulas (9) and (10) are the same as
mentioned above. Furthermore, examples of the halogen
atom represented by X4 and the group mediating the
.same substitution reaction as in a halogen atom in
connection with the general formula (9) are the same
as mentioned above. A compound (hereinafter referred
to as a compound (10) ) represented by the general
formula (10) can be produced by reacting a compound
(3) and a compound (9) . The reaction can be performed
under the similar conditions as in reaction formula-1.
The compound (9) serving as a starting material for a
compound according to the present invention is a known
compound or a compound that can be easily produced
from a known compound. In place of a compound (3) , a
salt of the compound (3) may be used. As a preferable
salt of a compound (3), the same salts as above may be
mentioned. Subsequently, the compound (10) is
subjected to a reaction for removing an acyl group to
produce a 



compound (5) .A s a preferable method of the reaction,
a conventional reaction such as hydrolysis may be
mentioned. The hydrolysis reaction may be preferably
performed in the presence of a base or an acid
including Lewis acid. Examples of the preferable base
include inorganic salts such as an alkali metal (e.g.,
sodium and potassium) , an alkaline metal hydrogen
carbonate (e.g., lithium hydrogen carbonate, sodium
hydrogen carbonate, and potassium hydrogen carbonate)
, an alkali metal hydroxide (e.g., lithium hydroxide,
sodium hydroxide, potassium hydroxide, and cesium
hydroxide), an alkali metal carbonate (e.g., lithium
carbonate, sodium carbonate, potassium carbonate, and
cesium carbonate) , an alkali metal lower alkoxide
(e.g., sodium methoxide and sodium ethoxide) , and
hydrides (e.g., sodium hydride and potassium hydride);
and organic bases such as a trialkylamine (e.g.,
trimethylamine, triethylamine, and N-ethyl
diisopropylamine) , pyridine, quinoline, piperidine,
imidazole, picoline, dimethylaminopyridine,
dimethylaniline, N-methylmorpholine, DBN, DABCO, and
DBU. A s a preferable acid, mention can be made of
organic acids (such as formic acid, acetic acid,
propionic acid, trichloroacetic acid, trif luoroacetic
acid) and inorganic acids (such as hydrochloric acid,
hydrobromic acid, sulfuric acid, hydrogen chloride,
and hydrogen bromide) . The removal reaction using a
Lewis acid such as a trihaloacetic acid
(e.g.,trichloroacetic acid and trifluoroacetic acid)
may be preferably performed in the presence of a
cationtrapping agent (e.g., anisole and phenol). This
reaction is generally performed in a conventional
solvent that may not negatively affect the reaction,
such as water; an alcohol based solvent such as
methanol, ethanol, isopropanol, n-butanol,
trifluoroethanol, and ethylene glycol; a ketone based
solvent such as acetone and methylethyl ketone; an
ether based solvent such as tetrahydrofuran, dioxane,
diethyl ether, and diglyme; an ester based solvent
such as methyl acetate and ethyl acetate; a non-proton
polar solvent such as acetonitrile, N,N-dimethylf
ormamide, and dimethylsulf oxide; a halogenated
hydrocarbon based solvent such as methylene chloride
and ethylene chloride; or other organic solvents.
Furthermore, the reaction may be performed in a
solution mixture of these conventional solvents. Of
them, ethanol is preferable. The reaction temperature
is not particularly limited and may generally be
performed under cool or heating conditions, and
preferably performed at near room temperature to near
a boiling point of the solvent to be used for 0.5 to
75 hours. In place of a compound (10) , a salt of the
compound (10) may be used. As a preferable salt of a
compound (10) , the same salt as shown in a compound
(3) may be mentioned. Furthermore, a compound
(hereinafter referredto as a compound (5a) ) where A
of the compound (5) represents -CH2A"- where A "
represents a Cl to C5 alkylene group can be produced
by a method represented by the following reaction
formula-6. [Formula 9 ] Reaction formula-6 wherein R2
is the same as defined above; and R3 is a lower alkoxy
group. A " represents a Cl to C5 alkylene group. The
lower alkoxy group represented by R3 in the general
formula (11) is the same as defined above. Examples of
the Cl to C5 alkylene group represented by A " in the
general formulas (11) and (5a) include a linear or
branched alkylene group having 1 to 5 carbon atoms
such as methylene, ethylene, methyl methylene,
trimethylene, tetramethylene, 1-methyl trimethylene,
2-methyl trimethylene, 3-methyl tetramethylene,
pentamethylene, and 2,2-dimethyl trimethylene. The
compound (5a) can be produced by subjecting a compound
(hereinafter referred to as a compound (11) )
represented by the general formula (11) to a reducing
reaction.The reaction can be performed by the method
shown in Reference Example 6 or a similar method
thereof. The reaction also can be performed by a
conventional method using a reducing agent. As a
preferable reducing agent, mention may be made of a
hydride (such as lithium aluminum hydride, sodium
borohydride, lithium borohydride, diborane, and sodium
cyanoborohydride) . This reaction is generally
performed in a conventional solvent that may not
negatively affect the reaction, such as an alcohol
based solvent such as methanol, ethanol, isopropanol,
n-butanol, trif luoroethanol, and ethylene glycol; a
ketone based solvent such as acetone and methylethyl
ketone; an ether based solvent such as
tetrahydrofuran, dioxane, diethyl ether, and diglyme;
an ester based solvent such as methyl acetate and
ethyl acetate; a non-proton polar solvent such as
acetonitrile, N,N-dimethylformamide, and dimethylsulf
oxide; a halogenated hydrocarbon based solvent such as
methylene chloride and ethylene chloride; or other
organic solvents. Furthermore, the reaction may be
performed in a solution mixture of these conventional
solvents. The reaction temperature is not particularly
limited and may generally be performed under cool or
heating conditions, and preferably performed at near
room temperature to near a boiling point of the
solvent to be used for 0.5 to 75 hours .The compound
(11) serving as a starting material for a compound
according to the present invention is a known compound
or a compound that can be easily produced from a known
compound. In place of a compound (11) , a salt of the
compound (11) may be used. A s a preferable salt of a
compound (11), the same salt as shown in a compound
(2) may be mentioned. Furthermore, a compound
(hereinafter referred to as a compound (lla) ) where A
" of the compound (11) represents "- (CH2)z~" can be
produced by a method represented by the following
reaction formula-7 . [Formula 10] where R2 and R3 are
the same as defined above. The compound (lla) can be
produced by reacting a compound (3) and a compound
(hereinafter referred to as a compound (12) )
represented by the general formula (12) . The reaction
can be performed by the method shown in Reference
Example 5 or a similar methodthereof. This reaction is
generally performed in a conventional solvent that may
not negatively affect the reaction, such as water, an
alcohol based solvent such as methanol, ethanol,
isopropanol, n-butanol, trifluoroethanol, and ethylene
glycol; a ketone based solvent such as acetone and
methylethyl ketone; an ether based solvent such as
tetrahydrofuran, dioxane, diethyl ether, and diglyme;
an ester based solvent such as methyl acetate and
ethyl acetate; a non-proton polar solvent such as
acetonitrile, N,N-dimethylf ormamide, and
dimethylsulfoxide; a halogenated hydrocarbon based
solvent such as methylene chloride and ethylene
chloride; or other organic solvents. Furthermore, the
reaction may be performed in a solution mixture of
these conventional solvents. The reaction temperature
is not particularly limited and may generally be
performed under cool or heating conditions, and
preferably performed at near room temperature to near
a boiling point of the solvent to be used for 0.5 to
75 hours. The compound (12) serving as a starting
material for a compound according to the present
invention is a known compound or a compound that can
be easily produced from a known compound. A salt of a
compound (3) in place of the compound (3) and a salt
of a compound (12) in place of the compound (12) may
be used. As a preferable salt of a compound (3) , the
same salt as shown above may bementioned. As a
preferable salt of a compound (12), the same salt as
shown in a compound (2) may be mentioned. The object
compound obtained by each of the above reaction
formula may form a suitable salt. Such suitable salts
include the preferable salts of compound (1)
exemplified below. The preferable salts of compound
(1) are pharmacologically acceptable salts and
examples include metal salts such as alkali metal
salts (for example, sodium salt potassium salt, etc.),
alkaline earth metal salts (for example, calcium salt,
magnesium salt, etc.), salts of inorganic bases such
as ammonium salt, alkaline metal carbonates (for
example, lithium carbonate, potassium carbonate,
sodium carbonate, cesium carbonate, etc.), alkaline
metal hydrogen carbonates (for example, lithium
hydrogen carbonate, sodium hydrogen carbonate,
potassium bicarbonate, etc.), alkali metal hydroxides
(for example, lithium hydroxide, sodium hydroxide,
potassium hydroxide, cesium hydroxide, etc.); for
example, salts of organic bases such as tri (lower)
alkylamine (for example, trimethylamine,
triethylamine, Nethyldiisopropylamine) , pyridine,
quinoline, piperidine, imidazole, picoline,
dimethylaminopyridine, dimethylaniline, N- (lower)
alkyl-morpholine (for example, N-methylmorpholine) ,
1,5- diazabicyclo [4.3.0] nonene-5 (DBN),
1,8-diazabicyclo[5.4.0]undecene-7 (DBU), 1,4-
diazabicyclo [2.2 .2] octane (DABCO); salts of
inorganic acids such as hydrochloride, hydrobromide,
hydroiodide, sulfate, nitrate, phosphate; salts of
organic acids such as formate, acetate, propionate,
oxalate, malonate, succinate, fumarate, maleate,
lactate, malate, citrate, tartrate, carbonate,
picrate, methanesulfonate, ethanesulfonate,
p-toluenesulf onate, glutamate. In addition, compounds
in the form in which solvate (for example, hydrate,
ethanolate, etc.) was added to the starting compounds
and object compound shown in each of the reaction
formulae are included in each of the general formulas.
A s a preferable solvate, hydrate can be mentioned.
Each of the object compounds obtained by each of the
general formulas can be isolated and purified from the
reaction mixture by, for example, subjecting the
reaction mixture to isolation operation such as
filtration, concentration and extraction after cooling
to separate a crude reaction product followed by
conventional purification operation such as column
chromatography or recrystallization. The compound
represented by the general formula (1) of the present
invention naturally encompasses isomers such as
geometrical isomer, stereoisomer and enantiomer. A
compound and a salt thereof represented bythe general
formula (1) may be used in the form of general
pharmaceutical preparation. The preparation may be
prepared by use of a diluent or an excipient such as a
filler, extending agent, binder, humectant,
disintegrator, surfactant, and lubricant. A s a
pharmaceutical preparation, various forms can be
selected depending upon the therapeutic purpose.
Typical forms thereof include a tablet, pill, powder,
liquid, suspension, emulsion, granule, encapsulate,
suppository, and injection (liquid, suspension) . In
forming a tablet, a wide variety of types of carriers
conventionally known in the art may be used. Examples
of the carrier that may be used include an excipient
such as lactose, saccharose, sodium chloride, glucose,
urea, starch, calcium carbonate, kaolin, crystalline
cellulose, and silicate; a binder such as water,
ethanol, propanol, simple syrup, glucose solution,
starch solution, gelatine solution,
carboxymethylcellulose, shellac, methyl cellulose,
potassium phosphate, and polyvinylpyrrolidine; a
disintegrator such as dried starch, sodium alginate,
powdered agar, powdered laminaran, sodium hydrogen
carbonate, calcium carbonate, polyoxyethylene sorbitan
fatty acid ester, sodium lauryl sulfate, stearic acid
monoglyceride, starch, and lactose; a disintegration
suppressant such as saccharose, stearin, cocoa butter,
and hydrogenated oil; a sorbefacient such as
quaternary ammonium base and sodium lauryl sulfate; a
humectantsuch as glycerin and starch; an adsorbing
agent such as starch, lactose, kaolin, bentonite, and
colloidal silica; and a lubricant such as refined
talc, stearate, powdered boric acid, and polyethylene
glycol. Furthermore, if necessary, a tablet may be
coated with a general film. Examples of such a coated
tablet include a sugar-coated tablet, gelatine
encapsulated tablet, enteric-coated tablet, film
coated tablet or double-layer tablet, and multi-layer
tablet. In forming a pill, a wide variety of types of
carriers conventionally known in the art may be used.
Examples o the carrier that may be used include an
excipient such as glucose, lactose, starch, cacao
butter, hardened vegetable oil, kaolin and talc; a
binder such as powdered gum Arabic, powdered
tragacanth, gelatine and ethanol; and a disintegrator
such as laminaran and agar. In forming a suppository,
a wide variety of types of carriers conventionally
known in the art may be used. Examples of the carrier
that may be used include polyethylene glycol, cacao
butter, higher alcohol, esters of a higher alcohol,
gelatine, and semisynthetic glyceride. A capsule is
usually prepared by mixing an active ingredient
compound with a carrier as illustrated above in
accordance with a conventional method and filling the
mixture in a hard gelatine capsule or a soft
capsule.In preparing an injection, a liquid agent,
emulsion and suspension are preferably sterilized and
isotonic with blood. When they are prepared into an
injection, any diluent can be used as long as it is
conventionally used as a diluent in the art. Examples
of the diluent that may be used include water, ethyl
alcohol, macrogol, propylene glycol, ethoxylated
isostearyl alcohol, polyoxylated isostearyl alcohol,
polyoxyethylene sorbitan fatty acid esters. Note that,
in this case, a pharmaceutical preparation may contain
a salt, glucose or glycerin in a sufficient amount to
prepare an isotonic solution. Alternatively, a general
auxiliary solubilizer, buffer, soothing agent may be
added. Furthermore, a pigment, preservative, aroma,
flavor, sweetening agent and other medicinal
substances may be added to a pharmaceutical
preparation, if necessary. The amount of a compound of
the general formula (1) and a salt thereof to be
contained in a pharmaceutical preparation according to
the present invent is not particularly limited and
appropriately selected from the wide range; however
generally about 1 to 70 wt%, preferably about 1 to 30
wt% in a 



preparation composition. A method of administrating a
pharmaceutical preparation according to the present
invention is not limited and administered by a method
in accordance with the form of a preparation, the age,
gender and otherconditions of a patient, and severity
of a disease. For example, in the case of a tablet,
pill, liquid agent, suspension, emulsion, granule and
capsule, it is perorally administrated. In addition,
in the case of an injection, it is intravenously
administered by itself or by mixing with a general
replenisher such as glucose and amino acids, and, if
necessary, it is solely administered intramuscularly,
intracutaneously, subcutaneously or intraperitoneally.
In the case of a suppository, it is administered into
the rectum. The dose of a pharmaceutical preparation
according to the present invention is appropriately
selected depending upon the dosage regimen (direction
for use) , age, gender and other conditions of a
patient, and severity of a disease, etc.; however, the
dose of an active ingredient compound may be generally
and preferably set at about 0.1 to 10 mg/weight (kg)
per day. It is desirable that an active ingredient
compound be contained in the range of about 1 to 200
mg per dosage unit of a preparation. [Advantages of
the Invention] A compound according to the present
invention has a D2 receptor partial agonist effect,
5-HT2A receptor antagonist effect and serotonin uptake
inhibitory effect. The D receptor partial agonist
effect refers to an action which decelerates
dopaminergic (DA) neurotransmission when it is
enhanced, whereasaccelerates dopaminergic (DA)
neurotransmission when it is lowered. In this manner,
the D2 receptor partial agonist acts as a dopamine
system stabilizer, which stabilizes DA
neurotransmission into a normal state. By virtue of
this effect, the compound of the present invention
produces an excellent clinical improvement effect on
symptoms caused by abnormal DA neurotransmission
(acceleration or deceleration) without developing side
effects. A s the excellent clinical improvement
effect, mention may be made of, effects of improving
positive and negative symptoms, cognitive impairment
and depressive symptom (see Michio Toru, Psychiatry,
Vol. 46, page 855-864 (2004); Tetsuro Kikuchi and
Hirose Takeshi, Brain Science, vol. 25, page 579-583
(2004); and Harrison, T . S . and Perry, CM.: Drugs
64: 1715-1736, 2004). 5-HT2A receptor antagonist
effect refers to an action which reduces
extrapyramidal side effects and develops a superior
clinical response and more specifically effectively
works for improving negative symptoms, cognitive
impairment, depressive symptom, and insomnia (see Jun
Ishigooka and Ken Inada: Japanese Journal of Clinical
Psychopharmacology, vol. 4 , page 1653-1664 (2001);
Mitsukuni Murasaki: Japanese Journal of Clinical
Psychopharmacology, vol. 1 , page 5-22 (1998), and
Meltzer, H . Y . et al .: Prog. Neuro-
Psychopharmacol. Biol. Psychiatry 27: 1159-1172,
2003). The serotonin uptake inhibitory effect is,for
example, effective in improving depressive symptoms
(see Mitsukuni Murasaki: Japanese Journal of Clinical
Psychopharmacology, vol. 1 , page 5-22 (1998)). The
compound of the present invention is excellent in all
these three effects or significantly excellent in one
or two effects of them. In addition, some of the
compounds according to the present invention has an ai
receptor antagonist effect in addition to the effects
mentioned above. The a x receptor antagonist effect is
effective in improving positive symptoms of
schizophrenia (see Svensson, T . H.: Prog.
Neuro-Psy.chopharmacol . Biol. Psychiatry 27:
1145-1158, 2003) Therefore, a compound of the present
invention has a wide treatment spectrum for
schizophrenia and other central nervous system
disorder and possesses a superior clinical response.
Accordingly, a compound of the present invention is
extremely effective for improving various kinds of
disorders of the central nervous system such as
schizophrenia; refractory, intractable or chronic
schizophrenia; emotional disturbance; psychotic
disorder; mood disorder; bipolar disorder (for
example, bipolar Type-I disorder and bipolar Type-II
disorder) ; depression, endogenous depression, major
depression; melancholy and refractory depression;
dysthymic disorder; cyclothymic disorder; anxiety
disorder (for example, panic attack, panic disorder,
agoraphobia,social phobia, obsessive-compulsive
disorder, post traumatic stress disorder, generalized
anxiety disorder, and acute stress disorder) ;
somatoform disorder (for example, hysteria,
somatization disorder, conversion disorder, pain
disorder, and hypochondriasis) , factitious disorder;
dissociative disorder; sexual disorder (for example,
sexual dysfunction, sexual desire disorder, sexual
arousal disorder, and erectile dysfunction) ; eating
disorder (for example, anorexia nervosa and bulimia
nervosa) ; sleep disorder; adjustment disorder;
substance-related disorder (for example, alcohol
abuse; alcohol intoxication; drug addiction, stimulant
intoxication, and narcotism) ; anhedonia (for example,
iatrogenic anhedonia, anhedonia of a psychic or mental
cause, anhedonia associated with depression, and
anhedonia associated with schizophrenia) ; delirium;
cognitive impairment; cognitive impairment associated
with Alzheimer's disease, Parkinson's disease and
other neurodegenerative diseases; cognitive impairment
caused by Alzheimer's disease; Parkinson's disease and
associated neurodegenerative diseases; cognitive
impairment of schizophrenia; cognitive impairment
caused by refractory, intractable or chronic
schizophrenia; vomiting; motion sickness; obesity;
migraine; pain (ache) ; mental retardation; autism
disorder (autism); Tourette's disorder; tic disorder;
attention-def icit/hyperactivity disorder;
conductdisorder; and Down's syndrome. Furthermore, a
compound of the present invention has few side
effects, and excellent in tolerability and safety. The
starting compounds used in each of the above reaction
formula may be suitable salt, the object compound
obtained by each of the reaction may form a suitable
salt. Such suitable salts include the preferable salts
of compound (1) exemplified below. The preferable
salts of compound (1) a r e pharmacologically
acceptable salts and examples include metal salts such
as alkali metal salts (for example, sodium salt
potassium salt, etc.), alkaline earth metal salts (for
example, calcium salt, magnesium salt, etc.), salts of
inorganic bases such as ammonium salt, alkaline metal
carbonates (for example, lithium carbonate, potassium
carbonate, sodium carbonate, cesium carbonate, etc.),
alkaline metal hydrogen carbonates (for example,
lithium hydrogen carbonate, sodium hydrogen carbonate,
potassium bicarbonate, etc.), alkali metal hydroxides
(for example, lithium hydroxide, sodium hydroxide,
potassium hydroxide, cesium hydroxide, etc.); for
example, salts of organic bases such as tri (lower)
alkylamine (for example, trimethylamine,
triethylamine, Nethyldiisopropylamine) , pyridine,
quinoline, piperidine, imidazole, picoline,
dimethylaminopyridine, dimethylaniline, N- (lower)
alkyl-morpholine (forexample, N-methylmorpholine) ,
1,5- diazabicyclo[4.3.0]nonene-5 (DBN), 1,8-
diazabicyclo[5.4.0]undecene-7 (DBU), 1,4- diazabicyclo
[2 .2.2] octane (DABCO); salts of inorganic acids such
as hydrochloride, hydrobromide, hydroiodide, sulfate,
nitrate, phosphate; salts of organic acids such as
formate, acetate, propionate, oxalate, malonate,
succinate, fumarate, maleate, lactate, malate,
citrate, tartrate, carbonate, picrate, methanesulf
onate, ethanesulfonate, p-toluenesulfonate, glutamate.
In addition, compounds in the form in which solvate
(for example, hydrate, ethanolate, etc.) was added to
the starting compounds and object compound shown in
each of the reaction formulae are included in each of
the general formulas. A s a preferable solvate,
hydrate can be mentioned. Each of the object compounds
obtained by each of the general formulas can be
isolated and purified from the reaction mixture by,
for example, subjecting the reaction mixture to
isolation operation such as filtration, concentration
and extraction after cooling to separate a crude
reaction product followed by conventional purification
operation such as column chromatography or
recrystallization. The compound represented by the
general formula (1) of the present invention naturally
encompasses isomers such as geometrical
isomer,stereoisomer and enantiomer. The compound of
the general formula (1) and a salt thereof can be used
in a common form of pharmaceutical preparation. The
pharmaceutical preparation is prepared by using
usually used diluent or excipient such as filler,
extending agent, binder, humectant, disintegrating
agent, surfactant and lubricant. A s for this
pharmaceutical preparation, various forms can be
selected depending on the purpose of treatment, and
typical examples include a tablet, pill, powder,
solution, suspension, emulsion, granule, capsule,
suppository, and injection (solution, suspension) .
For shaping in tablet form, various materials
conventionally well known as carrier in the art can be
widely used. A s examples, excipient such as lactose,
saccharose, sodium chloride, glucose, urea, starch,
calcium carbonate, kaolin, crystalline cellulose,
silicate; binder such as water, ethanol, propanol,
simple syrup, glucose solution, starch liquid,
gelatine solution, carboxymethylcellulose, shellac,
methylcellulose, potassium phosphate,
polyvinylpyrrolidone; disintegrating agent such as
dried starch, sodium alginate, agar powder, laminaran
powder, sodium hydrogen carbonate, calcium carbonate,
polyoxyethylene sorbitan fatty acid ester, sodium
lauryl sulfate, stearic acid monoglyceride, starch,
lactose; disintegration preventing agent such
assaccharose, stearin, cacao butter, hydrogenated oil;
sorbefacient such as quaternary ammonium base, sodium
lauryl sulfate; moisturizing agent such as glycerine,
starch; absorbing agent such as starch, lactose,
kaolin, bentonite, colloidal silica; lubricant such as
purified talc, stearate, borate powder, polyethylene
glycol can be used, for example. Furthermore, the
tablet may be a tablet provided with conventional
coating as required, for example, sugar-coated tablet,
gelatine encapsulated tablet, enteric coating tablet,
film coated tablet or double tablet, multilayer
tablet. For shaping in pill form, various materials
conventionally well known as carrier in the art can be
widely used. A s examples, excipient such as glucose,
lactose, starch, cacao butter, hydrogenated vegetable
oil, kaolin, talc; binder such as powdered gum arable,
powdered tragacanth, gelatine, ethanol; disintegrating
agent such as laminaran, agar can be used, for
example. For shaping in suppository form, various
materials conventionally well known as carrier can be
widely used. Examples thereof include polyethylene
glycol, cacao butter, higher alcohol, esters of higher
alcohol, gelatine, semisynthesized glyceride, for
example . A capsule is usually prepared according to a
conventional method by mixing active ingredient
compounds with various carrier exemplified above and
filling them into a hard gelatin capsule, a
softcapsule or the like. When prepared as injection
liquid, it is preferable that solution, emulsion and
suspension are sterilized and isotonic to the blood
and for forming in these modes, any of those
conventionally used in the art as diluent can be used,
and, for example, water, ethyl alcohol, macrogol,
propylene glycol, ethoxylated isostearyl alcohol,
polyoxylated isostearyl alcohol, polyoxyethylene
sorbitan fatty acid ester, etc. can be used. The
pharmaceutical preparation may contain common salt,
glucose or glycerine in an amount sufficient to
prepare an isotonic solution in this case, and
conventional solubilizer, buffer, soothing agent may
be also added. Pigment, preservative, aromatic,
flavor, sweetening and other pharmaceuticals may be
further contained as required. The amount of a
compound of the general formula (1) or a salt thereof
to be contained in the pharmaceutical preparation of
the present invention is not particularly limited but
usually about 1 to 70% by weight in the preparation
composition is suitable and preferably about 1 to 30%
by weight. There is not limitation in particular in
the way of administration of the pharmaceutical
preparation of the present invention and may be
administered by a method in accordance with specific
form of the preparation, age, sex and the other
conditions of apatient, severity of disease, etc. For
example, in the case of tablet, pill, solution,
suspension, emulsion, granule and capsule, it is
orally administered. In the case of injection, it is
intravenously administered alone or in a mixture with
conventional replacement fluid such as glucose and
amino acids, and if necessary, and the preparation
alone may be also administered intramuscularly,
intracutaneously, subcutaneously or interperitoneally
. It is administered in rectum in the case of
suppository. Applied dose of the pharmaceutical
preparation of the present invention is appropriately
selected in accordance with dosage regimen, age, sex
and the other conditions of a patient, severity of
disease, etc., but it is suitable that the amount of
the active ingredient compound is usually about 0.1 to
10 mg per 1 kg of body weight per day. In addition, it
is desirable that the active ingredient compound is
contained in the preparation of a dosage unit form in
the range of about 1 to 200 mg. The compound of the
present invention has D2 receptor partial agonist
effect, 5-HT2A receptor antagonist effect and
serotonin uptake inhibitory effect (or serotonin
uptake inhibitory effect) . The D2 receptor partial
agonist effect suppresses dopaminergic (DA)
neurotransmission when it is enhanced, and accelerates
the DA neurotransmission when it is lowered and thus
has a function to stabilizethe DA neurotransmission to
a normal state (dopamine system stabilizer) .
According to this function, excellent clinically
improving effect on the conditions based on the DA
abnormal neurotransmission (enhancement and lowering)
, for example, improving effect on 



positive and negative symptoms, improving effect on
cognitive impairment, improving effect on depressive
symptom, etc. are developed without developing side
effects (See Michio Toru: Seishin-Igaku (Psychiatry),
Vol. 46, pp. 855-864 (2004), Tetsuro Kikuchi and
Tsuyoshi Hirose: Nou-no-Kagaku (Brain Science), Vol.
25, pp. 579-583 (2003) and Harrison, T .S . and Perry,
CM.: Drugs 64: 1715-1736, 2004). 5-HT2A receptor
antagonist effect reduces extrapyramidal side effects,
develops superior clinical effects, and is effective
for improvement of negative symptoms, improvement of
cognitive impairment, improvement of depression
condition, improvement of insomnia, for example (See
Jun Ishigooka and Ken Inada: Rinsho-Seishin-Yakuri
(Japanese Journal of Clinical Psychopharmacology) ,
Vol. 4 , pp. 1653-1664 (2001), Mitsukuni Murasaki:
Rinsho-Seishin-Yakuri (Japanese Journal of Clinical
Psychopharmacology), Vol. 1 , pp. 5- 22 (1998),
Puller, I .A . et al ., Eur. J . Pharmacol.,
407:39-46, 2000, and Meltzer, H .Y . et al, Prog.
Neuro- Psychopharmacol. Biol. Psychiatry 27:
1159-1172, 2003). Serotonin uptake inhibitory effect
(or serotonin reuptake inhibitory effect) is effective
forimproving depressive symptoms, for example (See
Mitsukuni Murasaki: Rinsho-Seishin-Yakuri (Japanese
Journal of Clinical Psychopharmacology) , Vol. 1 , pp.
5- 22 (1998)). The compounds of the present invention
are excellent in all of these three effects, or
remarkably excellent in one or two of these effects.
In addition, some of the compounds of the present
invention have cci receptor antagonist effect in
addition to the above-described effects. The CC1
receptor antagonist effect is effective for improving
positive symptoms of schizophrenia (See Svensson, T
.H.: Prog. Neuro-Psychopharmacol . Biol. Psychiatry
27: 1145- 1158, 2003) . Therefore, the compounds of
the present invention have a wide treatment spectrum
for and excellent clinical effect on schizophrenia and
other central nervous system disorders. Accordingly,
the compounds of the present invention are extremely
effective for the treatment or prevention of central
nervous system disorders including the group
consisting of schizophrenia; refractory, intractable
or chronic schizophrenia; emotional disturbance;
psychotic disorder; mood disorder; bipolar disorder
(for example, bipolar I type disorder and bipolar II
type disorder) ; depression; endogenous depression;
major depression; melancholy and refractory
depression; dysthymic disorder; cyclothymicdisorder;
anxiety disorder (for example, panic attack, panic
disorder, agoraphobia, social phobia,
obsessivecompulsive disorder, post-traumatic stress
disorder, generalized anxiety disorder, acute stress
disorder, etc.); somatoform disorder (for example,
hysteria, somatization disorder, conversion disorder,
pain disorder, hypochondriasis, etc.); factitious
disorder; dissociative disorder; sexual disorder (for
example, sexual dysfunction, sexual desire disorder,
sexual arousal disorder, erectile dysfunction, etc.);
eating disorder (for example, anorexia nervosa,
bulimia nervosa, etc.); sleep disorder; adjustment
disorder; substance-related disorder (for example,
alcohol abuse, alcohol intoxication, drug addiction,
stimulant intoxication, narcotism, etc.); anhedonia
(for example, iatrogenic anhedonia, anhedonia of a
psychic or mental cause, anhedonia associated with
depression, anhedonia associated with schizophrenia,
etc.); delirium; cognitive impairment; cognitive
impairment associated with Alzheimer's disease,
Parkinson's disease, and other neurodegenerative
diseases; cognitive impairment caused by Alzheimer's
disease, Parkinson's disease and associated
neurodegenerative diseases; cognitive impairment of
schizophrenia; cognitive impairment caused by
refractory, intractable or chronic schizophrenia;
vomiting; motion sickness; obesity; migraine; pain
(ache) ; mental retardation; autism disorder (autism);
Tourette's disorder; tic disorder;
attention-deficit/hyperactivity disorder; conduct
disorder; and Down's syndrome. Furthermore, the
compounds of the present invention have little or no
side effects and they are excellent in safety and
tolerability. A preferable example of a desired
compound (1) is as follows: where R2 represents a
hydrogen atom or a lower alkyl group; A represents a
lower alkylene group or a lower alkenylene group
(preferably a lower alkylene group) ; and R1
represents a cyclo C3-C8 alkyl group, an aromatic
group or a heterocyclic group selected from the group
consisting of (I) to (IV) below: (I) a cyclo C3-C8
alkyl group (more preferably a cyclohexyl group) ;
(II) an aromatic group selected from a phenyl group,
naphthyl group, dihydroindenyl group and
tetrahydronaphthyl group (more preferably a phenyl
group) ; (III) a saturated or
unsaturatedheteromonocyclic group having 1 to 4 hetero
atoms selected from the group consisting of a nitrogen
atom, oxygen atom and sulfur atom and selected from
the group consisting of a pyrrolidinyl group,
imidazolidinyl group, piperidyl group,
hexahydropyrimidinyl group, piperazinyl group,
azepanyl group, azocanyl group, pyrrolyl group,
dihydropyrrolyl group, imidazolyl group,
dihydroimidazolyl group, triazolyl group,
dihydrotriazolyl group, pyrazolyl group, pyridyl,
dihydropyridyl group, pyrimidinyl group,
dihydropyrimidinyl group, pyrazinyl group,
dihydropyrazinyl group, pyridazinyl group, tetrazolyl
group, oxazolyl group, isoxazolyl group, oxadiazolyl
group, oxazolidinyl group, isoxazolidinyl group,
morpholinyl group, thiazolyl group, dihydrothiazolyl
group, isothiazolyl group, thiadiazolyl group,
dihydrothiazinyl group, thiazolidinyl group,
tetrahydrofuryl group, tetrahydropyranyl group,
pyranyl group, tetrahydrothiofuryl group,
tetrahydrothiopyranyl group, thienyl group and
thiopyranyl group (more preferably, a saturated or
unsaturated heteromonocyclic group having 1 to 2
hetero atoms selected from the group consisting of a
nitrogen atom, an oxygen atom and a sulfur atom and
selected from the group consisting of a pyrrolidinyl
group, a piperidyl group, a pyrazolyl group, a pyridyl
group, a pyrimidinyl group, a pyrazinyl group, an
isoxazolyl group, a thiazolyl group, a pyranyl group
and a thienyl group; and morepreferably, a saturated
or unsaturated heteromonocyclic group having 1 to 2
nitrogen atoms selected from the group consisting of a
pyrrolidinyl group, a piperidyl group, a pyrazolyl
group, a pyridyl group, a pyrimidinyl group and a
thiazolyl group; and (IV) a benzene fused heterocyclic
group that has 1 to 4 hetero atoms selected from the
group consisting of a nitrogen atom, oxygen atom and
sulfur atom and that is selected from the group
consisting of (1) a tetrahydroquinoxalinyl group, (2)
a tetrahydroquinazolinyl group, (3) a
dihydroquinazolinyl group, (4) an indolinyl group, (5)
an indolyl group, (6) .an isoindolinyl group, (7) a
benzimidazolyl group, (8) a dihydrobenzimidazolyl
group, (9) a tetrahydrobenzazepinyl group, (10) a
tetrahydrobenzodiazepinyl group, (11) a
hexahydrobenzazocinyl group, (12) a
dihydrobenzoxazinyl group, (13) a dihydrobenzoxazolyl
group, (14) a benzisoxazolyl group, (15) a
benzoxadiazolyl group, (16) a tetrahydrobenzoxazepinyl
group, (17) a dihydrobenzothiazinyl group, (18) a
benzothiazolyl group, (19) a benzoxathiolyl group,
(20) a chromenyl group, (21) a dihydrobenzofuryl
group, (22) a carbazolyl group, (23) a dibenzofuryl
group and (24) a quinoxalinyl group wherein, on the
cyclo C3-C8 alkyl group, the aromatic group and the
heterocyclic group represented by R1, 1 to 5 (more
preferably 1 to 3 ) groups selectedfrom the group
consisting of the groups (1) to (66) below may be
present as a substituent: (1) a lower alkyl group, (2)
a lower alkenyl group, (3) a halogen substituted lower
alkyl group, (4) a lower alkoxy group, (5) a phenoxy
group, (6) a lower alkylthio group, (7) a halogen
substituted lower alkoxy group, (8) a hydroxy group,
(9) a phenyl lower alkoxy group, (10) a hydroxy lower
alkyl group, (11) a lower alkoxy lower alkyl group,
(12) a halogen atom, (13) a cyano group, (14) a phenyl
aryl group, (15) a nitro group, (16) an amino group,
(17) an amino group having 1 to 2 groups selected from
the group consisting of a lower alkyl group, a lower
alkanoyl group, a lower alkoxycarbonyl group, a lower
alkylsulfonyl group, a carbamoyl group, a lower alkyl
carbamoyl group, an amino lower alkanoyl group, a
lower alkanoylamino lower alkanoyl group and a lower
alkoxycarbonylamino lower alkanoyl group as a
substituent (s) (more preferably an N-lower alkylamino
group, N,N-di lower alkylamino group, N-lower
alkanoylamino group, N-lower alkoxycarbonylamino
group,N-lower alkylsulf onylamino group, N-lower
alkyl-N-lower alkanoylamino group, N-lower
alkyl-N-lower alkoxycarbonylamino group, N-
[carbamoyl] amino group, N- [N-lower alkylcarbamoyl]
amino group, N- [N,N-di lower alkylcarbamoyl] amino
group, N- [amino lower alkanoyl] amino group, N-
[[N-lower alkanoylamino] lower alkanoyl] amino group,
or N- [[N-lower alkoxycarbonylamino] lower alkanoyl]
amino group), (18) a lower alkanoyl group, (19) a
phenyl sulfonyl group that may have a lower alkyl
group on the phenyl group (more preferably a lower
alkylphenylsulfonyl group) , (20) a carboxy group,
(21) a lower alkoxycarbonyl group, (22) a carboxy
lower alkyl group, (23) a lower alkoxycarbonyl lower
alkyl group, (24) a lower alkanoylamino lower alkanoyl
group, (25) a carboxy lower alkenyl group, (26) a
lower alkoxycarbonyl lower alkenyl group, (27) a
carbamoyl lower alkenyl group that may have as a
substituent (s) 1 to 2 groups selected from the group
consisting of a lower alkyl group and a lower alkyl
group substituted with 1 to 3 halogen atoms (more
preferably a carbamoyl lower alkenyl group, an N-lower
alkylcarbamoyl lower alkenyl group, an N,N-di
loweralkylcarbamoyl lower alkenyl group or N- [a lower
alkyl substituted with 1 to 3 halogen atoms] carbamoyl
lower alkenyl) , (28) a carbamoyl group that may have
1 to 2 groups selected from the group consisting of
the groups (i) to (lxxviii) below as a substituent (s)
: (i) a lower alkyl group, (ii) a lower alkoxy group,
(iii) a hydroxy lower alkyl group, (iv) a lower alkoxy
lower alkyl group, (v) an phenyloxy lower alkyl group,
(vi) a halogen substituted lower alkyl group, (vii) an
amino lower alkyl group that may have 1 to 2 groups
selected from the group consisting of a lower alkyl
group, a lower alkanoyl group, a benzoyl group and a
carbamoyl group (more preferably an N,N-di lower
alkylamino lower alkyl group, an N-lower alkanoylamino
lower alkyl group, an N-lower alkyl-Nlower
alkanoylamino lower alkyl group, an N-lower
alkyl-N-benzoylamino lower alkyl group, or an
Ncarbamoylamino lower alkyl group) (viii) a cyclo
C3-C8 alkyl group that may have 1 to 3 groups
(preferably 1 to 2 groups, and more preferably 1
group) selected from the group consisting of a lower
alkyl group, a hydroxy group, a lower alkoxycarbonyl
group and a phenyl lower alkoxy group as a
substituent, (ix) a cyclo C3-C8 alkyl substituted
loweralkyl group, (x) a lower alkenyl group, (xi) a
lower alkyl group having 1 to 2 carbamoyl groups which
may have 1 to 2 groups (preferably 1 group) selected
from the group consisting of a lower alkyl group, a
phenyl group that may have a single lower alkyl group
and a phenyl group that may have a single lower alkoxy
group as a substituent (s) (more preferably a
carbamoyl lower alkyl group, a dicarbamoyl lower alkyl
group, an N-lower alkylcarbamoyl lower alkyl group, an
N,N-di lower alkylcarbamoyl lower alkyl group, an N-
[lower alkylphenyl] carbamoyl lower alkyl group, or an
N- [lower alkoxyphenyl] carbamoyl lower alkyl group),
(x  ) a lower alkyl group having 1 to 2 lower
alkoxycarbonyl groups, (xiii) a furyl lower alkyl
group (that may have 1 to 2 lower alkyl groups as a
substituent (s) on the furyl group) , (xiv) a
tetrahydrofuryl lower alkyl group, (xv) a 1
,3-dioxolanyl lower alkyl group, (xvi) a
tetrahydropyranyl lower alkyl group, (xvii) a pyrrolyl
lower alkyl group (that may have 1 to 2 lower alkyl
groups as a substituent (s) on the pyrrolyl group) ,
(xviii) a dihydropyrazolyl lower alkyl group that may
have a single oxo group, (xix) a pyrazolyl lower alkyl
group (that mayhave 1 to 3 lower alkyl groups as a
substituent (s) on the pyrazolyl group) , (xx) an
imidazolyl lower alkyl group, (xxi) a pyridyl lower
alkyl group, (xxii) a pyrazinyl lower alkyl group
(that may have 1 to 3 (preferably 1 ) lower alkyl
groups as a substituent on the pyrazinyl group) ,
(xxiii) a pyrrolidinyl lower alkyl group (that may
have 1 to 2 groups selected from the group consisting
of an oxo group and a lower alkyl group as a
substituent (s) on the pyrrolidinyl group), (xxiv) a
piperidyl lower alkyl group (that may have 1 to 3
groups (preferably 1 group) selected from the group
consisting of a benzoyl group and a lower alkanoyl
group as a substituent (s) on the piperidyl group) ,
(xxv) a piperazinyl lower alkyl group (that may have 1
to 3 (preferably 1 ) lower alkyl groups as a
substituent (s) on the piperazinyl group), (xxvi) a
morpholinyl lower alkyl group, 



(xxvii) a thienyl lower alkyl group (that may have 1
to 3 (preferably 1 ) lower alkyl group as a
substituent (s) on the thienyl group), (xxviii) a
thiazolyl lower alkyl group, (xxix) a
dihydrobenzofuryl lower alkyl group, (xxx) a
benzopyranyl lower alkyl group (that may have a single
oxo group as a substituent on the benzopyranyl group)
,(xxxi) a benzimidazolyl lower alkyl group, (xxxii) an
indolyl lower alkyl group that may have 1 to 3
(preferably 1 ) lower alkoxycarbonyl groups on the
lower alkyl group) , (xxxiii) an imidazolyl lower
alkyl group that has 1 to 3 substituents (preferably 1
substituent) selected from the group consisting of a
carbamoyl group and a lower alkoxycarbonyl group on
the lower alkyl group, (xxxiv) a pyridyl group that
may have 1 to 3 groups (preferably 1 group) selected
from the group consisting of a lower alkyl group, a
lower alkoxy group and a lower alkylthio lower alkyl
group as a substituent (s) , (xxxv) a pyrrolidinyl
group that may have 1 to 3 groups (preferably 1 group)
selected from the group consisting of a lower alkyl
group, a lower alkoxycarbonyl group, a lower alkanoyl
group and a benzoyl group as a substituent, (xxxvi) a
piperidyl group that may have 1 to 3 groups
(preferably 1 group) selected from the group
consisting of a lower alkyl group, a lower
alkoxycarbonyl group, a lower alkanoyl group and a
benzoyl group that may have 1 to 3 groups (preferably
1 group) selected from the group consisting of a lower
alkyl group and a halogen atom on the phenyl group,
(xxxvii) a tetrahydrofuryl group that may have a
single oxo group,(xxxviii) a hexahydroazepinyl group
that may have a single oxo group, (xxxix) a pyrazolyl
group that may have 1 to 3 groups (preferably 1 group)
selected from the group consisting of a lower alkyl
group, a phenyl group and a furyl group as a
substituent, (xl) a thiazolyl group, (xli) a
thiadiazolyl group that may have 1 to 3 (preferably 1
) lower alkyl groups, (xlii) an isoxazolyl group that
may have 1 to 3 (preferably 1 to 2 ) lower alkyl
groups, (xliii) an indazolyl group, (xliv) an indolyl
group, (xlv) a tetrahydrobenzothiazolyl group, (xlvi)
a tetrahydroquinolyl group that may have 1 to 3
(preferably 1 to 2 ) groups selected from the group
consisting of a lower alkyl group, a lower alkoxy
group, a halogen atom and an oxo group as a
substituent, (xlvii) a quinolyl group that may have 1
to 3 (preferably 1 ) lower alkyl groups, (xlviii) a
benzodioxolyl lower alkyl group, (xlix) a phenyl group
or naphthyl group that may have 1 to 3 groups as a
substituent (s) , selected from the group consisting
of a halogen atom; a lower alkyl group; a lower alkoxy
group; a halogen substituted lower alkyl group; a
halogen substituted lower alkoxy group; a loweralkenyl
group; an amino group that may have 1 to 2 groups
selected from the group consisting of a lower alkanoyl
group, a lower alkyl sulfonyl group, a lower alkyl
group and an aryl group; a sulfamoyl group; a lower
alkylthio group; a lower alkanoyl group; a lower
alkoxycarbonyl group; a pyrrolyl group; a lower
alkynyl group; a cyano group; a nitro group; a
phenyloxy group; a phenyl lower alkoxy group; a
hydroxy group; a hydroxy lower alkyl group; a
carbamoyl group that may have a group selected from
the group consisting of a lower alkyl group and a
phenyl group; a pyrazolyl group; a pyrrolidinyl group
that may have a single oxo group; an oxazolyl group;
an imidazolyl group that may have 1 to 3 (preferably 1
to 2 ) lower alkyl groups; a dihydrofuryl group that
may have a single oxo group; a thiazolidinyl lower
alkyl group that may have two oxo groups; an
imidazolyl lower alkanoyl group and a
piperidinylcarbonyl group, (1) a cyano lower alkyl
group, (Ii) a dihydroquinolyl group that may have 1 to
3 (more preferably 1 to 2 ) groups selected from the
group consisting of a lower alkyl group and an oxo
group, (lii) a halogen substituted lower alkylamino
group, (liii) a lower alkylthio lower alkyl group,
(liv) an amidino group that may have 1 to 2 lower
alkyl groups,(Iv) an amidino lower alkyl group, (lvi)
a lower alkenyloxy lower alkyl group, (lvii) a phenyl
amino group that may have 1 to 3 substituents (more
preferably 1 substituent) selected from the group
consisting of a lower alkyl group, a lower alkoxy
group, a halogen substituted lower alkyl group and a
halogen substituted lower alkoxy group on the phenyl
group, (lviii) a phenyl lower alkenyl group, (lix) a
pyridylamino group that may have 1 to 3 (more
preferably 1 to 2 ) lower alkyl groups (more
preferably N-lower alkyl -N- [lower alkylpyridyl]
amino group) , (Ix) a phenyl lower alkyl group (that
may have 1 to 3 groups (more preferably 1 to 2 groups)
selected from the group consisting of a halogen atom,
a lower alkyl group, a halogen substituted lower alkyl
group, a halogen substituted lower alkoxy group, a
lower alkoxy group, a carbamoyl group and a lower
alkoxycarbonyl group as a substituent on the phenyl
group and/or the lower alkyl group) , (Ixi) a lower
alkynyl group, (lxii) a phenyloxy lower alkyl group
(that may have as a substituent (s) on the phenyl
group 1 to 3 groups (preferably 1 group) selected from
the group consisting of a lower alkoxy group, an
N-lower alkoxy- N-lower alkylcarbamoyl group and an
oxopyrrolidinyl group) ,(Ixiii) an isoxazolidinyl
group that may have a single oxo group, (lxiv) a
dihydroindenyl group, (lxv) a phenyl lower alkoxy
lower alkyl group, (lxvi) a tetrahydropyranyl group,
(lxvii) an azetidinyl group that may have 1 to 3
groups (more preferably 1 group) selected from the
group consisting of a lower alkanoyl group and a
benzoyl group, (lxviii) an azetidinyl lower alkyl
group that may have 1 to 3 groups (more preferably 1
group) selected from the group consisting of a lower
alkanoyl group and a benzoyl group, (Ixix) a
tetrazolyl group, (lxx) an indolinyl group that may
have a single oxo group, (lxxi) a triazolyl group that
may have 1 to 3 groups (more preferably 1 to 2 groups)
selected from the group consisting of a lower alkyl
group and a lower alkylthio group, (Ixxii) an
imidazolyl group that may have 1 to 3 (more preferably
1 ) carbamoyl groups, (lxxiii) an oxazolyl group that
may have 1 to 3 (more preferably 1 ) lower alkyl
groups, (Ixxiv) an isothiazolyl group that may have 1
to 3 (more preferably 1 ) lower alkyl groups, (lxxv) a
benzimidazolyl group,(lxxvi) a dihydrobenzothiazolyl
group that may have a single oxo group, (lxxvii) a
thienyl group that may have 1 to 3 (more preferably 1
) lower alkoxycarbonyl groups, and (lxxviii) an
oxazolyl lower alkyl group that may have 1 to 3 (more
preferably 1 to 2 ) lower alkyl groups (29) an amino
lower alkyl group that may have 1 to 2 groups selected
from the group consisting of a lower alkyl group, a
halogen substituted lower alkyl group, a lower
alkoxycarbonyl group, a iower alkanoyl group, a phenyl
group / a phenyl lower alkyl group, a benzoyl group
and an amino substituted alkyl group (that may have 1
to 2 (more preferably 2 ) lower alkyl groups as a
substituent (s) on the amino group) on the amino
group, (30) a lower alkyl group substituted with a
single carbamoyl group that may have 1 to 2 groups
selected from the group consisting of a lower alkyl
group and a halogen substituted lower alkyl group,
(31) a thiocarbamoyl group that may have 1 to 2 (more
preferably 1 ) lower alkyl group, (32) a sulfamoyl
group, (33) an oxazolidinyl group that may have a
single oxo group (more preferably an oxazolidinyl
group substituted with a single oxo group) , (34) an
imidazolidinyl group that may have 1 to 2 substituents
selected from the group consisting ofan oxo group and
a lower alkyl group, (35) a pyrrolidinyl group that
may have a single oxo group, (36) an imidazolyl group,
(37) a triazolyl group, (38) an isoxazolyl group, (39)
a piper idyl group that may have 1 to 3 (more
preferably 1 to 2 , and still more preferably 1 )
substituents selected from the group consisting of a
lower alkyl group, a lower alkanoyl group, a lower
alkylphenylsulfonyl group, an oxo group, a hydroxy
group, and amino group that may have 1 to 2 groups
selected from the group consisting of a lower alkyl
group, a lower alkanoyl group, a lower alkoxycarbonyl
group and lower alkanoylamino lower alkanoyl group
(more preferably a piperidyl group that may have 1 to
3 (more preferably 1 to 2 , and still more preferably
1 ) substituents selected from the group consisting of
a lower alkyl group, a lower alkanoyl group, a lower
alkylphenylsulfonyl group, an oxo group, a hydroxy
group, an amino group, an N-lower alkylamino group, an
N,N-di lower alkylamino group, an N-lower
alkanoylamino group, an N-lower alkyl -N-lower
alkoxycarbonylamino group, an N-lower alkyl-N-lower
alkanoylamino group, and an N-lower alkanoylamino
lower alkanoylamino group) , (40) a piper idylcarbonyl
group that may have 1 to 3 (more preferably 1 to 2 )
substituents selectedfrom the group consisting of a
lower alkyl group, a hydroxy group, a hydroxy lower
alkyl group, a lower alkanoyl group, a carboxy lower
alkyl group, a lower alkyl carbamoyl lower alkyl
group, a carbamoyl group, a lower alkoxy group, a
carboxy group, a lower alkoxycarbonyl group, an amino
group (on which 1 to 2 groups selected from the group
consisting of a lower alkyl group, a lower alkanoyl
group, a lower alkoxycarbonyl group and a benzoyl
group may be present) , a piperidyl group (on which 1
to 3 groups (more preferably 1 group) selected from
the group consisting of a lower alkanoyl group, a
lower alkoxycarbonyl group and a benzoyl group may be
present) , a piperazinyl group (on which 1 to 3 (more
preferably 1 to 2 ) lower alkyl groups may be present
as a substituent) , a 1 ,4-dioxa-8-azaspiro [4 .5
]decyl group, a morpholinyl group, a hexahydro-1,
4-diazepinyl group (on which a single lower alkyl
group may be present as a substituent) , pyridyl
group, pyridyloxy group, pyridyl lower alkoxy group,
tetrahydroquinolyl group (on which a single oxo group
may be present) , benzodioxolyl group, phenyl lower
alkoxy group (that may have 1 to 3 groups (more
preferably 1 to 2 groups) selected from the group
consisting of a halogen atom, a lower alkyl group, a
lower alkoxy group and a halogen substituted lower
alkoxy group on the phenyl group) , phenyl group (on
which 1 to 3 groups (preferably 1 to 2 groups)
selected from the group consisting of a halogenatom, a
lower alkoxy group and a hydroxy group may be present)
, a phenyloxy group (that may have on the phenyl group
1 to 3 groups (preferably 1 to 2 groups) selected from
the group consisting of a cyano group, a halogen atom,
a lower alkyl group, a lower alkoxy group and a
halogen substituted lower alkyl group) , a phenyl
lower alkyl group (that may have on the phenyl group 1
to 3 groups (more preferably 1 to 2 groups) selected
from the group consisting of a halogen atom, a lower
alkyl group, a lower alkoxy group and a halogen
substituted lower alkyl group) , and a benzoyl group
(that may have on the phenyl group 1 to 3 groups (more
preferably 1 to 2 groups) selected from the group
consisting of a halogen atom and a lower alkoxy group)
, (41) a pyrrolidinylcarbonyl group that may have 1 to
3 (more preferably 1 ) groups as a substituent,
selected from the group consisting of a hydroxy lower
alkyl group, a carbamoyl group, a hydroxy group, an
amino group (that may have on the amino group 1 to 2
groups selected from the group consisting of a lower
alkyl group, a lower alkanoyl group and a benzoyl
group) , morpholinyl lower alkyl group, a pyrrolidinyl
lower alkyl group, a piperidyl lower alkyl group, a
piperazinyl lower alkyl group (that may have a single
lower alkyl group as a substituent on the piperazinyl
group) , an amino lower alkyl group (that may have 1
to 2 lower alkyl groups as a substituent on the amino
group) , phenyloxy group (that may have 1 to 3
(morepreferably 1 ) halogen substituted lower alkoxy
groups on the phenyl group) , a phenyloxy lower alkyl
group (that may have 1 to 3 (more preferably 1 )
halogen substituted lower alkoxy groups on the phenyl
group) and a tetrahydroquinolyl group (on which an oxo
group may be present) , (42) a piperazinylcarbonyl
group that may have 1 to 3 groups (more preferably 1
to 2 groups) , as a substituent, selected from the
group consisting of a lower alkyl group, a cyclo C3-C8
alkyl group, a lower alkanoyl group, a hydroxy lower
alkyl group, a lower alkoxy lower alkyl group, a lower
alkoxycarbonyl group, an amino lower alkyl group (that
may have 1 to 2 lower alkyl groups as a substituent on
the amino group) , piperidyl lower alkyl group (that
may have 1 to 2 (more preferably 1 ) lower alkyl
groups as a substituent (s) on the piperidyl group) ,
a morpholinyl lower alkyl group, a pyrrolidinyl lower
alkyl group, a 1 ,3-dioxolanyl lower alkyl group, a
tetrahydrofuryl lower alkyl group, a pyridyl lower
alkyl group (that may have 1 to 2 (more preferably 1 )
phenyl groups as a substituent (s) on the lower alkyl
group) , an imidazolyl lower alkyl group, a furyl
lower alkyl group, a pyrrolidinylcarbonyl lower alkyl
group, a piperidyl group that may have 1 to 2 (more
preferably 1 ) lower alkyl groups as a substituent (s)
, a pyridyl group (that may have on the pyridyl group
1 to 3 groups (more preferably 1 group) selected from
the group consisting of a lower alkylgroup, a cyano
group and a halogen substituted lower alkyl group as a
substituent), a thieno [2, 3-b] pyridyl 



group, a phenyl group (on which 1 to 3 groups (more
preferably 1 group) selected from the group consisting
of a halogen atom and a lower alkyl group may be
present) , a benzoyl group, a furyl carbonyl group, a
phenyl lower alkoxycarbonyl group and an oxo group,
(43) a hexahydroazepinylcarbonyl group, (44) a
hexahydro-1, 4-diazepinylcarbonyl group that may have
1 to 3 substituents (more preferably 1 substituent)
selected from the group consisting of a lower alkyl
group and a pyridyl group, (45) a
dihydropyrrolylcarbonyl group that may have 1 to 3
(more preferably 1 to 2 ) lower alkyl groups, (4 6 ) a
thiomorpholinylcarbonyl group, (47) a
morpholinylcarbonyl group that may have 1 to 3 groups
(more preferably 1 group) selected from the group
consisting of a lower alkyl group, a piperidyl lower
alkyl group and a phenyl group, (48) a thiazolidinyl
carbonyl group that may have 1 to 3 (more preferably 1
) phenyl groups that may have 1 to 3 groups (more
preferably 1 group) selected from the group consisting
of a lower alkoxy group and a cyano group, (49) an
azabicyclo [3 .2 .2 ]nonylcarbonyl group, (50) an
8-azabicyclo [3.2. 1 ]octylcarbonyl group that may
have 1 to 3 (more preferably 1 ) halogensubstituted or
unsubstituted phenyloxy groups, (51) an
indolinylcarbonyl group, (52) a
tetrahydroquinolylcarbonyl group, (53) a
tetrahydropyrido [3. 4-b] indolylcarbonyl group, (54)
a morpholinyl lower alkyl group, (55) a piperazinyl
lower alkyl group that may have 1 to 3 (more
preferably 1 ) lower alkyl groups on the piperazinyl
group, (56) a morpholinylcarbonyl lower alkyl group,
(57) a piperazinylcarbonyl lower alkyl group that may
have 1 to 3 (more preferably 1 ) lower alkyl groups on
the piperazinyl group, (58) an oxo group, (59) an
amino lower alkoxy group (that may have 1 to 2 (more
preferably 2 ) lower alkyl groups on the amino group)
, (60) a lower alkoxy lower alkoxy group, (61) a
piperazinyl group that may have 1 to 3 groups (more
preferably 1 to 2 groups) selected from the group
consisting of an oxo group, a lower alkyl group, a
lower alkanoyl group and a lower alkoxycarbonyl group
(more preferably, a piperazinyl group substituted with
a single oxo group, a piperazinyl group substituted
with a single lower alkyl group, a piperazinyl group
substituted with a single lower alkanoyl group, a
piperazinyl group substituted with a single oxo group
and a single lower alkanoylgroup, and a piperazinyl
group substituted with a single oxo group and a single
lower alkoxy carbonyl group) , (62) a morpholinyl
group, (63) a 1 ,3 ,8-triazaspiro [4. 5
]decanylcarbonyl group that may have 1 to 3 groups
(more preferably 1 to 2 groups) selected from the
group consisting of an oxo group and a phenyl group,
(64) a tetrahydropyridylcarbonyl group that may have 1
to 3 (more preferably 1 ) pyridyl groups, (65) an
imidazolidinylcarbonyl group that may have one thioxo
group, and (66) a 1 ,4-dioxa-8-azaspiro [4 .5] decanyl
group . In the general formula (1) , R1 is preferably
a cyclohexyl group, phenyl group, pyrrolidinyl group,
piperidyl group, pyrazolyl group, pyridyl group,
pyrimidinyl group, or thiazolyl group. The ring of
each groups is preferably substituted with 1 to 3
groups selected from the group consisting of; (1) a
lower alkyl group, (4) a lower alkoxy group, (10) a
hydroxy lower alkyl group, (17) an amino group having
1 to 2 groups selected from the group consisting of a
lower alkyl group, a lower alkanoyl group, a lower
alkoxy carbonyl group, a lower alkyl sulfonyl group, a
carbamoyl group, a lower alkyl carbamoyl group, an
amino lower alkanoylgroup, a lower alkanoylamino lower
alkanoyl group and a lower alkoxycarbonylamino lower
alkanoyl group as a substituent (s) , (21) a lower
alkoxycarbonyl group, (28) a carbamoyl group that may
have 1 to 2 substituents selected from the group
consisting of the groups (i) , (ii) , (iv) , (xii) and
(xxi) below: (i) a lower alkyl group, (ii) a lower
alkoxy group, (iv) a lower alkoxy lower alkyl group,
(xii) a lower alkyl group having 1 to 2 lower
alkylcarbonyl groups, (xxi) a pyridyl lower alkyl
group, (29) an amino lower alkyl group that may have 1
to 2 groups selected from the group consisting of a
lower alkyl group, a halogen substituted lower alkyl
group, a lower alkoxycarbonyl group, a lower alkanoyl
group, a phenyl group, a phenyl lower alkyl group, a
benzoyl group and an amino substituted alkyl group
(that may have 1 to 2 lower alkyl groups as a
substituent (s) on the amino group) on the amino
group, (30) a lower alkyl group substituted with a
single carbamoyl group that may have 1 to 2 groups
selected from the group consisting of a lower alkyl
group and a halogen substituted lower alkyl group,
(33) an oxazolidinyl group that may have a single oxo
group, (34) an imidazolidinyl group that may have 1to
2 substituents selected from the group consisting of
an oxo group and a lower alkyl group, (35) a
pyrrolidinyl group that may have a single oxo group,
(36) an imidazolyl group, (39) a piperidyl group that
may have a single substituent selected from the group
consisting of a lower alkyl group, a lower alkanoyl
group, a lower alkyl phenylsulfonyl group, an oxo
group, a hydroxy group, an amino group, an N-lower
alkylamino group, an N-N di-lower alkyl amino group,
an N-lower alkanoylamino group, an N-lower
alkyl-N-lower alkoxycarbonylamino group, an N-lower
alkyl-N-lower alkanoylamino group, and an N-lower
alkanoylamino lower alkanoylamino group, (61) a
piperazinyl group that may have 1 to 2 groups selected
from the group consisting of an oxo group, a lower
alkyl group, a lower alkanoyl group and a lower alkoxy
carbonyl group, and (62) a morpholinyl group. EXAMPLE
Hereinbelow, the present invention will be further
made clear with reference to Reference Examples,
Examples and Pharmacological Experimental Examples and
Preparation Examples. Reference Example 1 Synthesis of
1-benzo [b] thiophen-4-yl-piperazinehydrochloride A
mixture consisting of 14.4 g of 4- bromobenzo [b]
thiophene, 29.8 g of piperazine anhydride, 9.3 g of
sodium t-butoxide, 0.65 g of (R) - (+)-2, 2 '- bis
(diphenylphosphino)-l,l'-binaphthyl (BINAP), 0.63 g of
tris (dibenzylideneacetone) dipalladium (0) and 250 ml
of toluene was refluxed with heating for one hour
under a nitrogen atmosphere. Water was poured to the
reaction solution, which was then extracted with ethyl
acetate, washed with water and dried over magnesium
sulfate. The solvent was evaporated under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (dichloromethane: methanol:
25% ammonia water = 100:10:1), to obtain 9.5 g of 1-
benzo [b] thiophen-4-yl-piperazine in the form of
yellow oil . Then, 3.7 ml of concentrated hydrochloric
acid was added to a methanol solution of 9.5 g of 1-
benzo [b] thiophen-4-yl-piperazine, and the solvent
was evaporated under reduced pressure. Ethyl acetate
was added to the obtained residue and precipitated
crystals were obtained by filtration.
Recrystallization was performed from methanol to
obtain 1-benzo [b] thiophen-4- yl-piperazine
hydrochloride as colorless needle-like crystals.
Melting point 27 6-280C 1H-NMR (DMSO-d6) dppm: 3 .
25-3 . 35 (8H, in) , 6 . 94 (IH, d , J=7 . 6Hz ) , 7 .
30 (IH, dd, J=7 . 8Hz, J=7 . 8Hz) , 7 . 51 (IH, d ,J=5
. 5Hz) , 7 . 68 (IH, d , J=8 . lHz ) , 7 . 73 (IH, d ,
J=5 . 5Hz) , 9 . 35 (2H, brs ) . Reference Example 2
Synthesis of tert-butyl 4-benzo [b] thiophen-4-yl-3-
methylpiperazin-1-carboxylate The titled compound was
obtained using tertbutyl
3-methylpiperazin-l-carboxylate and 4- bromobenzo [b]
thiophene in the same manner as in Reference Example 1
. 1H -NMR (CDCl3) dppm: 1.85-1.95 (3H, m , 1.50 (9H, s
, 2.8-2.9 (IH, m ), 3.15-3.35 (2H, m ), 3.4-3.5 (IH, m
), 3.5-3.65 (IH, m ), 3.65-3.7 (IH, m ), 3.7-3.9 (IH,
m ), 6.98 (IH, d , J = 7.5Hz), 7.29 (IH, dd, J = 8Hz,
J=8Hz) , 7.38 (IH, d , J = 5.5Hz), 7.61 (IH, d , J =
8Hz). Reference Example 3 Synthesis of 1-benzo [b]
thiophen-4-yl-2-methylpiperazine dihydrochloride Trif
luoroacetic acid (6 ml) was added to a solution of
1.22 g (3.7 mmol) of tert-butyl 4- benzo [b]
thiophen-4-yl-3-methylpiperazin-l-carboxylate in a
dichloromethane solution (12 ml) and the mixture was
stirred at room temperature for one hour. The reaction
mixture was concentrated under reduced pressure, and a
5% aqueous potassium carbonate solution was added to
the residue and the resulting mixture was extracted
with dichloromethane. The extraction solution with
dichloromethane was dried over magnesium sulfate and
thereafter concentrated under reducedpressure. To the
residue obtained, concentrated hydrochloric acid (0.6
ml) and methanol (10 ml) were added and the resulting
mixture was concentrated under reduced pressure. The
obtained residue was subjected to recrystallization
from acetonitrile to obtain 1- benzo [b]
thiophen-4-yl-2-methylpiperazine dihydrochloride (0.98
g ) as light brown powder. 1H -NMR (DMSO-de) dppm:
0.92 (3H, d , J = 6.5Hz), 2.8-3.6 (6H, m ), 3.6-4.0
(IH, m ), 5.3-6.8 (IH, m ), 7.20 (IH, br) , 7.38 (IH,
dd, J = 8Hz, J=8Hz) , 7.5-8.0 (3H, m ), 9.4-10.1 (2H,
m ) . Reference Example 4 Synthesis of 1-benzo [b]
thiophen-4-yl-3-methylpiperazine dihydrochloride The
titled compound was obtained using 2- methylpiperazine
and 4-bromobenzo [b] thiophene in the same manner as
in Reference Example 1 . 1H-NMR (DMSO-d6) dppm: 1.34
(3H, d , J = 6.5Hz), 2.85- 2.95 (IH, m ), 3.05-3.15
(IH, m ), 3.2-3.6 (6H, m ), 6.97 (IH, d , J = 7.5Hz),
7.31 (IH, dd, J = 8Hz, J = 8Hz), 7.54 (IH, d , J =
5.5Hz), 7.69 (IH, d , J = 8Hz), 7.75 (IH, d , J =
5.5Hz), 9.2-9.3 (IH, m ), 9.64 (IH, br) . Reference
Example 5 Synthesis of ethyl 3- (4-benzo [b]
thiophen-4-ylpiperazin- 1-yl) propionate 5.05 g (19.8
mmol) of 1-benzo [b] thiophen-4- yl-piperazine
hydrochloride was added to an aqueous solution of
sodium hydroxide, and the mixture wasextracted with
dichloromethane. The extraction solution was dried
over magnesium sulfate and concentrated under reduced
pressure. The obtained residue was dissolved in 50 m l
of ethanol and ethyl acrylate (2.44 ml, 21.8 mmol) was
added thereto, and then the reaction mixture was
refluxed with heating for 4 hours. The reaction
solution was cooled to room temperature and
concentrated under reduced pressure. Diisopropyl ether
was added to the residue and insoluble matter
precipitated was obtained by filtration, washed with
diisopropyl ether, and dried to obtain ethyl 3-
(4-benzo [b] thiophen-4-yl-piperazin-lyl) propionate
(5.26 g ) as white powder. 1H -NMR (CDCl3) dppm: 1.28
(3H, t , J=7.0Hz), 2.50-2.63 (2H, m ), 2.67-2.87 (6H,
m ), 3.11-3.24 (4H, m ), 4.17 (2H, q , J=7.0Hz), 6.89
(IH, d , J=7.8Hz), 7.27 (IH, t , J=7.8Hz), 7.37-7.42
(2H, m ), 7.55 (IH, d , J=7.8Hz). Reference Example 6
Synthesis of 3- (4-benzo [b]
thiophen-4-yl-piperazin-lyl) propan-1-ol Lithium
aluminum hydride (1.18 g , 24.8 mmol) was added to a
solution of 5.26 g (16.5 mmol) of ethyl 3- (4-benzo
[b] thiophen-4-yl-piperazin-l-yl) propionate in a
tetrahydrofuran (THF) solution (55 ml) under ice
cooling, and the mixture was stirred at room
temperature for 4 hours. To the reaction solution,
water (1.2 ml), 15 % aqueous sodium hydroxide solution
(1.2 ml), and water (3.6 ml) were added in this
orderand the mixture was stirred at room temperature.
Insoluble matter was removed by filtration, and the
filtrate was concentrated under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (n-hexane : ethyl acetate = 3 :2 ->
ethyl acetate) and concentrated to dryness under
reduced pressure to obtain 3- (4-benzo [b]
thiophen-4-ylpiperazin- l-yl)propan-l-ol (0.23 g ) as
white powder. 1H -NMR (CDCl3) dppm: 1.75-1.85 (2H, m
), 2.74 (2H, t , J=5.8 Hz), 2.75-2.85 (4H, m ),
3.15-3.25 (4H, m ), 3.85 (2H, t , J=5.3 Hz), 5.19 (IH,
brs) , 6.88 (IH, d , J=7 .6 Hz), 7.27 (IH, dd, J=7 .9
Hz, J=7 .8 Hz), 7.39 (2H, s ) , 7.56 (IH, d , J=8.0
Hz) . Reference Example 7 Synthesis of 4- (4-benzo [b]
thiophen-4-yl-piperazin-lyl) butyl acetate 1.0 g (3.9
mmol) of 1-benzo [b] thiophen-4-ylpiperazine
hydrochloride was suspended in 20 ml of dimethyl
formamide (DMF), and potassium carbonate (1.3 g , 9.4
mmol) and 4-bromobutyl acetate (0.7 ml, 4.8 mmol) were
added thereto. The reaction mixture was stirred at 80C
for 6 hours, cooled to room temperature, and water was
added thereto, and extracted with ethyl acetate. The
organic phase was washed with water, dried over sodium
sulfate, and concentrated under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (dichloromethane: methanol = 30:1), and
concentrated to dryness underreduced pressure to
obtain 4- (4-benzo [b] thiophen-4-ylpiperazin- 1-yl)
butyl acetate (0.72 g ) as light yellow oil. 1H -NMR
(CDCl3) dppm: 1.60-1.73 (4H, m ), 2.07 (3H, s ) , 2.47
(2H, t , J=7.2Hz), 2.60-2.72 (4H, m ), 3.17-3.22 (4H,
m ), 4.11 (2H, t , J=6.3Hz), 6.90 (IH, d , J=7.6Hz),
7.27 (IH, dd, J=7.6Hz, J=8.0Hz), 7.37-7.42 (2H, m ),
7.55 (IH, d , J=8.0Hz) . Reference Example 8 Synthesis
of 4- (4-benzo [b] thiophen-4-yl-piperazin-lyl)
butan-1-ol Potassium carbonate (3.87 g , 28 mmol) was 



added to a solution of 7.76 g (23.3 mmol) of 4- (4-
benzo [b] thiophen-4-yl-piperazin-l-yl) butyl acetate
in 90% methanol solution (150 ml) . The solution
mixture was stirred at room temperature for 2 hours.
Water was added to the reaction solution, which was
then extracted with dichloromethane. The extraction
solution 'was dried over sodium sulfate and
concentrated under reduced pressure. The residue was
purified by basic silica gel column chromatography
(n-hexane : ethyl acetate = 2:1 - 1:1), and
concentrated under reduced pressure to obtain 4-
(4-benzo [b] thiophen-4-ylpiperazin- 1-yl) butan-1-ol
(6.65 g ) as colorless oil. 1H -NMR (CDCl3) dppm:
1.60-1.74 (4H, m ), 2.50-2.55 (2H, m ), 2.70-2.80 (4H,
m ), 3.20-3.30 (4H, m ), 3.60-3.63 (2H, m ), 6.2 (IH,
brs) , 6.90 (IH, d , J=7.6Hz), 7.27 (IH, dd, J=7.6Hz,
J=8.0Hz), 7.39 (IH, s ) , 7.56 (IH, d ,J=8 . 0Hz ) .
Reference Example 9 Synthesis of 1-benzo [b]
thiophen-4-yl-4- (3- chloropropyl) piperazine 3.56 g
(12.9 itimol) of 3- (4-benzo [b] thiophen-
4-yl-piperazin-l-yl) propan-1-ol was suspended in 30 m
l of dichloromethane, and carbon tetrachloride (30 ml)
and triphenyl phosphine (4.06 g , 15.5 itimol) were
added thereto. The mixture was refluxed with heating
for 3 hours. The reaction solution was cooled to room
temperature, then methanol and dichloromethane were
added thereto t o homogenize the mixture. Silica gel
(30 g ) was added to the solution, and the solvent was
evaporated under reduced pressure. The obtained
residue was loaded on silica gel column (300 g ) and
extracted with a solvent mixture of n-hexane : ethyl
acetate = 2:1. The extraction solution was
concentrated under reduced pressure to obtain 1- benzo
[b] thiophen-4-yl-4- (3-chloropropyl) piperazine (2.36
g ) a s colorless oil. 1H -NMR (CDCl 3 ) dppm:
1.95-2.10 (2H, m ), 2.60 (2H, t , J=7.2 Hz), 2.65-2.75
(4H, m ), 3.15-3.25 (4H, m ), 3.65 (2H, t , J=6.6 Hz),
6.89 (IH, dd, J=7 .6 Hz, J=O .7 Hz), 7.27 (IH, dd,
J=7.9 Hz, J=7 .8 Hz), 7.38 (IH, d , J=5 .6 Hz), 7.41
(IH, d , J=5 .7 Hz), 7.55 (IH, d , J=8 .0 Hz).
Reference Example 10 Synthesis of methyl
4-hydroxythiophene-2-carboxylate Thionyl chloride (1.6
ml) was added dropwiseto a methanol solution (20 ml)
of 4-hydroxythiophene-2- carboxylic acid (1.1 g , 7.6
mmol) under ice cooling The solution mixture was
refluxed with heating for 5 hours. The reaction
solution was cooled to room temperature, poured into
ice water and extracted with ethyl acetate. The
extraction solution with ethyl acetate was dried over
magnesium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (nhexane : ethyl acetate = 4:1)
and concentrated/dried under reduced pressure to
obtain methyl 4- hydroxythiophene-2-carboxylate (0.7 g
) as white powder. 1H-NMR (CDCl3) dppm: 3.90 (3H, s )
, 5.50-6.60 (IH, br) , 6.64 (IH, d , J=I. 9 Hz), 7.43
(IH, d , J=I. 8 Hz). Reference Example 11 Synthesis of
ethyl 6-hydroxypyrimidine-4-carboxylate The titled
compound was obtained using 6-
hydroxypyrimidine-4-carboxylic acid in the same manner
as in Reference Example 10. 1H-NMR (CDCl3) dppm: 1.29
(3H, t , J=7.0Hz), 4.29 (2H, q , J=7.0Hz), 6.87 (IH, d
, J=LOHz), 8.27 (IH, d , J=LOHz), 10.54 (IH, br) .
Reference Example 12 Synthesis of methyl
5-hydroxy-l-methyl-lH-pyrazole-3- carboxylate A
diethyl ether solution (35 ml) of dimethyl
acetylenedicarboxylate (5.0 g , 35 mmol) was cooled
with a freezing medium (salt & ice) . To this
solution, adiethyl ether solution (15 ml) o f methyl
hydrazine (0.63 ml, 3 5 itttnol) was added dropwise
while maintaining the temperature at 0C or less. After
completion o f dropwise addition, the solution was
stirred at OC for one hour. The insoluble matter
precipitated was obtained b y filtration and washed
with diethyl ether. The filter cake was heated t o
130C for 3 0 minutes and cooled to room temperature.
Methanol was added t o the cake, which was
concentrated under reduced pressure. Ethyl acetate was
added t o the obtained residue and the residue was
concentrated under reduced pressure. Ethyl acetate was
added t o the residue and the insoluble matter
precipitated was obtained b y filtration, washed with
ethyl acetate, and dried t o obtain methyl 5-
hydroxy-l-methyl-lH-pyrazole-3-carboxylate (3.26 g ) a
s light yellow powder. 1H-NMR (DMSO-d 6) dppm: 3.58
(3H, s ) , 3.73 (3H, s ) , 5.77 (IH, s ) , 11.41 (IH,
br) . Reference Example 13 Synthesis o f 6-chloro-N-
(2, 2 ,2-trif luoroethyl) nicotine amide Triethylamine
(1.03 ml, 7.4 mmol) and isobutyl chloroformate (0.76
ml, 5.5 mmol) were added t o an acetonitrile solution
(12 ml) of 6- chloronicotinic acid (0.58 g , 3.6 mmol)
under ice cooling and the mixture was stirred at 0C
for 3 0 minutes. T o the solution mixture, 2 ,2
,2-trif luoroethyl amine (0.88 ml, 11.2 mmol) was
added and the mixturewas stirred at room temperature
for 10 minutes. Water was added to the reaction
solution, which was then extracted with ethyl acetate.
The extraction solution with ethyl acetate was dried
over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel
column chromatography (n-hexane : ethyl acetate = 5:1
- 1:1). The purified product was concentrated under
reduced pressure and diisopropyl ether and n-hexane
were added. The insoluble matter precipitated was
obtained by filtration and dried to obtain 6-chloro-N-
(2, 2 ,2- trifluoroethyl) nicotine amide (0.58 g ) as
light yellow powder. 1H-NMR (CDCl3) dppm: 4.15 (2H,
dq, J=6.5Hz, 9.0Hz), 6.35 (IH, br) , 7.46 (IH, dd,
J=O. 7Hz, J=8.5Hz), 8.11 (IH, dd, J=2.5Hz, J=8.5Hz),
8.77 (IH, dd, J=O. 7Hz, J=2.5Hz). Reference Example 14
Synthesis of N- (2, 2 ,2-trif luoroethyl)
-4-chloropyridine- 2-carboxamide
1-hydroxybenzotriazole (0.53 g , 3.5 mmol) , 1-
(3-dimethylaminopropyl )-3-ethylcarbodiimide
hydrochloride (WSC) (0.67 g , 3.5 mmol) and 2,2,2-
trif luoroethyl amine (0.51 ml. 6.35 mmol) were added
to a dichloromethane solution (5 ml) of
4-chloropyridine- 2-carboxylic acid (0.5 g , 3.17
mmol) and the mixture was stirred at room temperature
for one hour. Water was added to the reaction
solution, which was then extracted with ethyl acetate.
The extraction solutionwith ethyl acetate was dried
over magnesium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (nhexane : ethyl acetate = 11:1
- 5:1). The purified product was concentrated to
dryness under reduced pressure to obtain N- (2, 2
,2-trif luoroethyl) -4- chloropyridine-2-carboxamide
(435 mg) as white powder. 1H-NMR (CDCl3) dppm: 4.13
(2H, dq, J=6.8Hz, 9.0Hz), 7.49 (IH, dd, J=2.lHz,
J=5.3Hz), 8.22 (IH, dd, J=O. 4Hz, J=2. IHz) 8.30 (IH,
br) , 8.49 (IH, dd, J=O. 4Hz, J=5.3Hz) . Reference
Example 15 Synthesis of 2-chlorothiazole-4-carboxamide
1-hydroxybenzotriazole (0.56 g , 3.7 mmol) , 1-
(3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (WSC) (0.7 g , 3.7 mmol) and ammonia
water (28%, 0.5 ml)) were added to a dichloromethane
solution (10 ml) of 2-chlorothiazole-4-carboxylic acid
(0.5 g , 3.06 mmol) and the mixture was stirred at
room temperature for 46 hours. Water was added to the
reaction solution, which was then extracted with ethyl
acetate. The extraction solution with ethyl acetate
was dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (n-hexane : ethyl
acetate = 3:5 -> ethyl acetate). The purified product
was concentrated to dryness under reduced pressure to
obtain 2-chlorothiazole-4-carboxamide (475 mg) as
whitepowder. 1H-NMR (CDCl3) dppm: 5.70 (IH, br) , 7.01
(IH, br) , 8.06 (IH, s). Reference Example 16
Synthesis of N-methyl-2-chlorothiazole-5-carboxamide
The titled compound was obtained using 2-
chlorothiazole-5-carboxylic acid in the same manner as
in Reference Example 13. 1H-NMR (CDCl3) dppm: 3.00
(3H, d , J=4.9Hz), 5.92 (IH, br) , 7.84 (IH, br) .
Reference Example 17 Synthesis of b-methoxy-2,
2-dimethyl-4Hbenzo [1,4] oxazin-3-one 5% palladium
carbon (1.5 g ) were added to an ethanol solution (250
ml) of ethyl 2- (4-methoxy-2- nitrophenoxy)
-2-methylpropionate (14.6 g , 51.6 mmol) to perform
catalytic reduction at room temperature. The catalyst
was removed by filtration and the filtrate was
concentrated under reduced pressure. Water was added
to the obtained residue, which was then extracted with
ethyl acetate. The extraction solution was dried over
magnesium sulfate, and concentrated under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (n-hexane : ethyl acetate =
9:1). The purified product was concentrated to dryness
under reduced pressure to obtain 6-methoxy-2, 2-
dimethyl-4H-benzo [1, 4 ]oxazin-3-one (7.0 g ) as
white powder.1H-NMR (CDCl3) dppm: 1.53 (6H, s ) , 3.78
(3H, s ) , 6.40 (IH, d , J=2.8Hz), 6.52 (IH, dd,
J=2.8Hz, J=8.8Hz), 6.88 (IH, d , J=8.7Hz), 8.66 (IH,
brs) . Reference Example 18 Synthesis of 6-hydroxy-2,
2-dimethyl-4Hbenzo [1,4] oxazin-3-one A
dichloromethane solution (36 ml) of 2M boron
tribromide was added dropwise to a dichloromethane
solution of 6-methoxy-2, 2-dimethyl-4Hbenzo [1, 4
]oxazin-3-one (5.0 g , 26 mmol) under ice cooling and
the mixture was stirred overnight. Water was added to
the reaction solution to decompose the reagents
excessively present. The reaction solution was washed
with water, dried over magnesium sulfate and
concentrated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography (n-hexane : ethyl acetate = 2:1) . The
purified product was concentrated to dryness under
reduced pressure to obtain
6-hydroxy-2,2-dimethyl-4H-benzo[l, 4 ]oxazin-3-one
(4.02 g ) as white powder. 1H-NMR (DMSO-de) dppm: 1.34
(6H, s), 6.25-6.40 (2H, m ), 6.70 (IH, d , J=8.5 Hz),
9.09 (IH, s ) , 10.41 (IH, brs). Reference Example 19
Synthesis of 6-hydroxy-2-methyl-4H-benzo [1, 4
]oxazin-3- one The titled compound was obtained using
6- methoxy-2-methyl-4H-benzo [1, 4 ]oxazin-3-one in
the samemanner a s i n Reference Example 18 . White
powder 1H-NMR (DMSO-Ci6) dppm: 1 . 34 (3H, d , J=6 . 8
Hz) , 4 . 46 (IH, q , J=6 . 8 Hz) , 6 . 23-6 . 27 (IH,
m) , 6 . 33 (IH, d , J=2 . 7 Hz ) , 6 . 70 (IH, d ,
J=8 . 6 Hz) , 9 . 11 (IH, s ) , 10 . 44 (IH, brs ) .
Reference Example 2 0 Synthesis of 4-
(4-methoxyphenyl) -1- (toluene-4- sulf onyl
)piperidine p-Toluenesulfonyl chloride (4.39 g , 23
itimol) was added to a pyridine solution (30 ml) of 4-
(4- methoxyphenyl) piperidine (4.0 g , 2 1 mmol) and
the mixture was stirred at room temperature overnight.
Water was added to the solution mixture, which was
then extracted with ethyl acetate. The organic phase
was washed with hydrochloric acid and water, dried
over magnesium sulfate and concentrated under reduced
pressure. The obtained residue was purified b y silica
gel column chromatography (n-hexane : ethyl acetate =
1:1). The purified product was concentrated to dryness
under reduced pressure to obtain 4- (4-methoxyphenyl)
-1- (toluene-4-sulf onyl) piperidine (4.8 g ) as white
powder. 1H-NMR (CDCl 3) dppm: 1.60-1.90 (4H, m ),
2.30-2.40 (3H, m ), 2.46 (3H, s ) , 3.78 (3H, s ) ,
3.90-3.95 (2H, m ), 6.84 (2H, dd, J=I. 9 , J=6.8 Hz),
7.07 (2H, dd, J=I. 9 , J=6.8 Hz), 7.35 (2H, d , J=8 .2
Hz), 7.68 (2H, d , J=8 .2 Hz). Reference Example 21
Synthesis of 4- (4-hydroxyphenyl) -1-
(toluene-4-sulfonyl) piperidine The titled compound
was obtained using 4- (4- methoxyphenyl) -1-
(toluene-4-sulfonyl) piperidine in the same manner as
in Reference Example 18. Brown powder 1H-NMR (CDCl 3)
dppm: 1.60-1.90 (4H, m ), 2.30-2.50 (3H, m ), 2.45
(3H, s ) , 3.90-3.95 (2H, m ), 6.67 (IH, brs) , 6.80
(2H, dd, J=I. 9 , J=6.8 Hz), 7.02 (2H, dd, J=I. 8 ,
J=6.9 Hz), 7.35 (2H, d , J=8 .1 Hz), 7.68 (2H, d , J=8
.1 Hz) . Reference Example 22 Synthesis of
4-bromo-2-hydroxymethyl-6-methoxyphenol Sodium
borohydride (0.28 g , 6.9 irvmol) was added to a THF
solution (30 ml) of 5-bromo-2-hydroxy-3-
methoxybenzaldehyde (3.2 g 13.8 mmol) under ice
cooling and the mixture was stirred at 0C for 2 hours.
Acetic acid was added to the reaction solution to set
pH at 3 . 10% hydrochloric acid was added t o the
reaction mixture, which was then extracted with ethyl
acetate. The extracted material was dried over
magnesium sulfate and concentrated under reduced
pressure. The obtained residue was purified b y silica
gel column chromatography (n-hexane : ethyl acetate =
5:1 -> 1:1) and concentrated to dryness under reduced
pressure to obtain
4-bromo-2-hydroxymethyl-6-methoxyphenol (3.23 g ) as
light yellow oil. 1H-NMR (CDCl 3 ) dppm: 3.88 (3H, s )
, 4.71 (2H, s ) , 6.94 (IH, d , J=2.0Hz), 7.03 (IH, d
, J=2.0Hz).Reference Example 23 Synthesis of
5-bromo-3-methoxy-2- methoxymethoxybenz aldehyde
Ethyldiisopropylamine (3.01 ml, 17.1 mmol) and
methoxymethyl chloride (1.5 ml, 15.7 mmol) were added
to a dichloromethane solution (30 ml) of 5-bromo-
2-hydroxy-3-methoxybenzaldehyde (3.3 g , 14.3 mmol)
under ice cooling, and the mixture was stirred at room
temperature for 2 hours. The reaction solution was
washed with water, dried over magnesium sulfate, and
concentrated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography (n-hexane : ethyl acetate = 3:1 -
11:9). The purified product was concentrated to
dryness under reduced pressure to obtain
5-bromo-3-methoxy-2- methoxymethoxybenzaldehyde (4.2 g
) as light yellow solid. 1H-NMR (CDCl3) dppm: 3.56
(3H, s ), 3.89 (3H, s ) , 5.21 (2H, s), 7.23 (IH, d ,
J=2.5Hz), 7.56 (IH, d , J=2.5Hz), 10.39 (IH, s ) .
Reference Example 24 



Synthesis of 3-methoxy-2-methoxymethoxy-5-
(2-oxooxazolidin- 3-yl) benzaldehyde 2-oxazolidinone
(0.38 g , 4.36 mmol), dipalladium tris
(dibenzylideneacetone) (0.17 g , 0.18 mmol) , 9
,9-dimethyl-4, 5-bis (diphenylphosphino) xanthene
(XANTPHOS) (0.32 g , 0.55 mmol) and cesium carbonate
(1.66 g , 5.1 mmol) were added to a dioxane solution .
(20ml) of
5-bromo-3-methoxy-2-methoxymethoxybenzaldehyde (1.0 g
, 3.6 iimol) and the mixture was stirred at 100 C for
24 hours under an argon atmosphere. The reaction
solution was cooled to room temperature and ethyl
acetate was added thereto. The mixture was filtrated
by cerite. The filtrate was washed with water, dried
over magnesium sulfate and concentrated under reduced
pressure. The obtained residue was purified by silica
gel column chromatography (n-hexane : ethyl acetate =
4:1 - 1:1). The purified product was concentrated
under reduced pressure. Ethyl acetate and diisopropyl
ether were added to the residue. The insoluble matter
thus purified was obtained by filtration and dried to
obtain 3-methoxy-2-methoxymethoxy-5-
(2-oxo-oxazolidin- 3-yl) benzaldehyde (0.5 g ).as
white powder. 1H-NMR (CDCl3) dppm: 3.57 (3H, s ) ,
3.93 (3H, s ) , 4.06- 4.12 (2H, m ), 4.48-4.54 (2H, m
), 5.21 (2H, s ) , 6.96 (IH, d , J=2.5Hz), 8.18 (IH, d
, J=2.5Hz), 1O.45(1H, s ) . Reference Example 25
Synthesis of 3- (3-methoxy-4-methoxymethoxy-5-
methylphenyl) oxazolidin-2-one
3-Methoxy-2-methoxymethoxy-5- (2-oxooxazolidin- 3-yl)
benzaldehyde (0.5 g , 1.79 mmol) was dissolved in a
solvent mixture of acetic acid (5 ml) and ethanol (5
ml) and 10% palladium carbon (0.05 g ) was added
thereto to perform catalytic reduction at 1 atm at 50C
for 4 hours. The reaction mixture was cooled to room
temperature and filtrated by cerite.The filtrate was
concentrated under reduced pressure. The residue was
dissolved in acetic acid (10 ml) and 10% palladium
carbon (0.05 g ) was added thereto to perform
catalytic reduction at 1 atm at 50C for 6 hours. The
solvent was removed under reduced pressure to obtain
3- (3-methoxy-4-methoxymethoxy-5- methylphenyl)
oxazolidin-2-one as a crude product, which was
subjected to the next reaction as it was. 1H-NMR
(CDCl3) dppm: 2.32 (3H, s ) , 3.56 (3H, s ), 3.85 (3H,
s), 3.98-4.06 (2H, m ), 4.43-4.50 (2H, m ), 5.05 (2H,
s), 6.61 (IH, d , J=2.3Hz), 7.36 (IH, d , J=2.3Hz).
Reference Example 26 Synthesis of 3-
(4-hydroxy-3-methoxy-5- methylphenyl) oxazolidin-2-one
10% hydrochloric acid (5 ml) was added to a methanol
solution (5 ml) of 3- (3-methoxy-4-
methoxymethoxy-5-methylphenyl) oxazolidin-2-one (0.48
g , 1.79 mmol) and the mixture was stirred at 50C for
10 minutes. Water was added to the reaction solution,
which was extracted with ethyl acetate. The extracted
material was dried over magnesium sulfate, and
thereafter concentrated to dryness under reduced
pressure to obtain 3- (4-hydroxy-3-methoxy-5-
methylphenyl) oxazolidin-2-one (434 mg) as a light
yellow powder. 1H-NMR (CDCl3) dppm: 2.26 (3H, s ) ,
3.90 (3H, s ) , 4.02 (2H, dd, J=7.0Hz, J=8.5Hz), 4.46
(2H, dd, J=7.0Hz, J=8.5Hz), 5.55 (IH, br) , 6.56 (IH,
d , J=2.5Hz), 7.31(IH, d , J=2 . 5Hz) . Reference
Example 27 Synthesis of 1- (8-methoxy-2,
2-dimethyl-4Hbenzo [1,3] dioxin-6-yl) pyrrolidin-2-one
The titled compound was obtained using 6-
bromo-8-methoxy-2,2-dimethyl-4H-benzo [1, 3 ]dioxin
and 2- pyrrolidone in the same manner as in Reference
Example 25. 1H-NMR (CDCl3) dppm: 1.59 (6H, s ) ,
2.09-2.21 (2H, m ), 2.60 (2H, t , J=8.3Hz), 3.82 (2H,
t , J=7.0Hz), 3.88 (3H, s), 4.83 (2H, s), 6.67 (IH, d
, J=2.5Hz), 7.24 (IH, d , J=2.5Hz) . Reference Example
2 8 Synthesis of 1- (4-hydroxy-3-hydroxymethyl-5-
methoxyphenyl) pyrrolidin-2-one 10% hydrochloric acid
(4 ml) was added to a THF solution (7 ml) of 1-
(8-methoxy-2, 2-dimethyl-4Hbenzo [1, 3 ]dioxin-6-yl)
pyrrolidin-2-one (0.36 g , 1.3 mmol) and the mixture
was stirred at room temperature for 17 hours. Water
was added to the reaction solution, which was then
extracted with dichloromethane . The extracted
material was dried over magnesium sulfate,
concentrated under reduced pressure and purified by
silica gel column chromatography (dichloromethane :
methanol: = 300: 1 -> 30:1). The purified product was
concentrated to dryness under reduced pressure to
obtain 1- (4-hydroxy-3- hydroxymethyl-5-methoxyphenyl)
pyrrolidin-2-one (0.31 g )a s light brown powder .
1H-NMR (CDCl3 ) dppm: 2 . 05-2 . 28 (3H, m) , 2 . 2 6
(2H, t , J=7 . 5Hz) , 3 . 84 (2H, t , J=7 . 0Hz ) , 3
. 91 (3H, s ) , 4 . 74 (2H, s ) 5 . 90 (IH, br) , 6 .
78 (IH, d , J=2 . 5Hz ) , 7 . 52 (IH, d , J=2 . 5Hz) .
Reference Example 29 Synthesis of
3-methoxy-2-methoxymethoxy-5- (2- oxopyrrolidin-1-yl)
benzaldehyde The titled compound was obtained using 5-
bromo-3-methoxy-2-methoxymethoxybenzaldehyde and 2-
pyrrolidone in the same manner as Reference Example
25. 1H-NMR (CDCl3) dppm: 2.11-2.24 (2H, m ), 2.63 (2H,
t , J=8.3Hz), 3.56 (3H, s ) , 3.89 (2H, t , J=7.0Hz),
3.92 (3H, s), 5.21 (2H, s ) , 7.08 (IH, d , J=2.5Hz),
8.28 (IH, d , J=2.5Hz), 10.46 (IH, s ) . Reference
Example 30 Synthesis of 1- (4-hydroxy-3- piethoxy-5-
methylphenyl) pyrrolidin-2-one
3-methoxy-2-methoxymethoxy-5- (2- oxopyrrolidin-1-yl)
benzaldehyde (0.72 g , 2.56 mmol) was dissolved in a
solvent mixture of acetic acid (5 ml) and ethanol (7
ml) and 10% palladium carbon (70 mg) was added thereto
to perform catalytic reduction at 50C for 10 hours.
The reaction solution was cooled to room temperature
and filtrated by cerite. The filtered cake was
concentrated under reduced pressure. The residue thus
obtained was dissolved in dichloromethane (15 ml) and
trifluoroacetic acid (2.0 ml, 25.6 mmol)
andtriethylsilane (2.0 ml, 12.8 mmol) were added
thereto under ice cooling. The mixture was stirred at
room temperature for 16 hours. The mixture was
concentrated under reduced pressure and the residue
was purified by silica gel column chromatography
(n-hexane : ethyl acetate = 5 :1 -> ethyl acetate).
The purified product was concentrated under reduced
pressure to obtain l-(4-
hydroxy-3-methoxy-5-methylphenyl) pyrrolidin-2-one
(0.41 g ) as light yellow oil. 1H-NMR (CDCl3) dppm:
2.17-2.25 (5H, m ), 2.72 (2H, t , J=8.3Hz), 3.88 (2H,
t , J=7.0Hz), 3.89 (3H, s ) , 6.66 (IH, d , J=2.5Hz),
7.15 (IH, d , J=2.5Hz). Reference Example 31 Synthesis
of 3 ,4-diacetoxy-5-methylbenzaldehyde Acetic
anhydride (1.2 ml, 12 mmol) was added to a pyridine
solution (4 ml) of 3 ,4-dihydroxy-5-
methylbenzaldehyde (0.72 g , 4.7 mmol) and the mixture
was stirred at OC for one hour. 10% hydrochloric acid
was added to the reaction solution, which was
extracted with ethyl acetate. The organic phase was
washed with an aqueous sodium hydrogen carbonate
solution, dried over magnesium sulfate and
concentrated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography (n-hexane : ethyl acetate = 5:1 ->
3:1). The purified product was concentrated under
reduced pressure to obtain 3 ,4-diacetoxy-5-
methylbenzaldehyde (0.98 g ) as light yellow oil.
1H-NMR (CDCl3) dppm: 2.29 (3H, s ) , 2.32 (3H, s ) ,
2.35(3H, s ) 7 . 58 (IH, d , J=I . 6Hz) , 7 . 67 (IH,
d , J=I . 6Hz) , 9 . 93 (IH, s ) . Reference Example
32 Synthesis of 7-hydroxy-l, 4-dihydrobenzo [d] [1, 3
]oxazin- 2-one The titled compound was obtained using
7- methoxymethoxy-1, 4-dihydrobenzo [d] [1, 3
]oxazin-2-one in the same manner as in Reference
Example 26. White powder 1H-NMR (DMSO-de) dppm: 5.14
(2H, s), 6.35 (IH, d , J=2 .2 Hz), 6.39 (IH, dd, J=
8.1, J=2 .2 Hz), 6.97 (IH, d , J=8.1 Hz), 9.98 (IH,
br-s) . Reference Example 33 Synthesis of 7-methoxy-3,
4-dihydro-lH-quinazolin-2-one
2-aminomethyl-5-methoxyaniline (1.2 g . 7.9 mmol) and
carbonyl diimidazole (1.53 g , 9.5 mmol) were added to
THF (100 ml) and the mixture was stirred at room
temperature overnight. The insoluble matter
precipitated was obtained by filtration, washed with
dichloromethane and water, dried to obtain 7-methoxy-
3 ,4-dihydro-lH-quinazolin-2-one (1.11 g ) as white
powder. 1H-NMR (DMSO-d6) dppm: 3.68 (3H, s ) , 4.23
(2H, s ) , 6.35 (IH, d , J=2.5Hz), 6.42 (IH, dd,
J=8.3Hz, J=2.5Hz), 6.96 (IH, d , J=8.3Hz), 8.90 (IH,
brs) . Reference Example 34 Synthesis of 7-hydroxy-3,
4-dihydro-lH-quinazolin-2-one The titled compound was
obtained using 7-methoxy-3,
4-dihydro-lH-quinazolin-2-one in the same manner as in
Reference Example 18. Light brown powder 1H-NMR
(DMSO-d6) dppm: 4.18 (2H, brs) , 6.75-6.85 (IH, m ) ,
7.01 (IH, dd, J = 2.0 Hz, J=9.0Hz), 8.07 (IH, d , J =
9.0Hz), 8.87 (IH, brs), 9.48 (IH, brs), 13.21 (IH,
brs) . Reference Example 35 Synthesis of methyl 5-
(3-chloropropoxy) -1-methyl-lHpyrazole- 3-carboxylate
Cesium carbonate (2.08 g , 6.4 mmol) and 1-
bromo-3-chloropropane (1.6 ml) were added to a DMF
solution (5 ml) of methyl
5-hydroxy-l-methyl-lHpyrazole- 3-carboxylate (0.83 g ,
5.3 mmol) and the mixture was stirred at room
temperature for 21 hours. Water was added to the
reaction solution, which was then extracted .with
ethyl acetate. The organic phase was washed with water
and dried over magnesium sulfate. The reaction
solution was concentrated under reduced pressure. The
residue was purified by silica gel column-
chromatography (n-hexane : ethyl acetate = 100:1 ->
4:1). The purified product was concentrated to dryness
under reduced pressure to obtain methyl 5- (3-
chloropropoxy )-l-methyl-lH-pyrazole-3-carboxylate
(1.17 g ) as white solid. 1H-NMR (CDCl3) dppm: 2 .21-2
.32 (2H, m ), 3.72 (2H, t , J=6.3Hz), 3.72(2H, s ) ,
3.91(3H, s ) , 4.24(2H, t , J=5.8Hz), 6.1O(1H, s )
.Reference Example 36 Synthesis of 7-
(3-chloropropoxy) -2H-1, 4-benzoxazin- 3 (4H) -one The
titled compound was obtained using 7- hydroxy-2H-l,
4-benzoxazin-3 (4H) -one and l-bromo-3- chloropropane
in the same manner as in Reference Example 35. Light
brown needle-like crystal (ethanol-n-hexane) Melting
point: 119-120C The compounds listed in the following
Tables 1 to 12 were produced using appropriate
starting substances in the same manners as in
Reference Examples 1 to 36.[Table 2 ] R2 R3 R4 R5 NMR
39 -H -H -NO2 -H -F 1H-NMR (CDCI3 ) dppm: 2.20-2.45
(2H1m), 3.70-3.80 (2H1 m), 4.30-4.35 (2H, m), 7.07
(1H1 dd, J=8.2, 8.9 Hz), 8.00 ( 1H, dd, J=2.7, 10.7
Hz)1 8.07 (1H1 dd, J=0.9, 9.0Hz). 40 -H -H -NH2 -H -H
1H-NMR (CDCI3 ) dppm: 2.14-2.24 (2H, m ) , 3.26( 2H,
br), 3.73(2H, t, J=6.3Hz), 4.04( 2H11, J=5.8Hz ),
6.61-5.67(2H, m), 6.72-6.78(2H 1m) 4 1 -H -H -NHCO2CH3
-H -H 1H-NMR (CDCI3 ) dppm: 2.15-2.25 ( 2H, m ), 3.74
( 2H, t, J = 6.3Hz ), 3.76(3H, s), 4.09 ( 2H, t, J =
5.8Hz ), 6.42(1 H1 br), 6.85 ( 2H, dd, J = 2.5, 6.8Hz
), 7.21-7.33 ( 2H1 m ) 42 -H -H -CH2CON(C2Hs)2 -H -H
1H-NMR (CDCI3 ) dppm: 1.07-1.14(6H, m), 2.17-2.30 (
2H, m ), 3.26-3.42(4H, m), 3.63 ( 2H1 s), 3.74 ( 2H,
t. J = 6.3Hz ) , 4.09(2H, t. J=5.8Hz), 6.83-6.88 ( 2H,
m ) , 7.14-7.19 ( 2H, m ) 43 -H -H -H -NHCO2CH3 -H
1H-NMR (CDCI3 ) dppm: 2.28-2.37 ( 2H, m ) , 3.74(2H,
t, J=6.5Hz), 3.77 ( 3H, s ) , 4.11 ( 2H, t, J = 6.0Hz
), 6.50-6.67 ( 2H1 m ) , 6.83(1 H, dd, J=1 .5Hz,
7.8Hz), 7.16-7.22 ( 2H, m ) 44 -H -H -NHSO2C2H5 -H -H
1H-NMR (CDCI3 ) dppm: 1.37 (3H, t, J=7.4 Hz),
2.15-2.30 (2H, m), 3.07 (2H, q, J=7.4 Hz), 3.75 (2H,
t, J=6.3 Hz)1 4.10 (2H, t, J=5.8 Hz), 6.41 (1H, brs),
6.88 (2H, dt. J=8.9, 3.4 Hz)1 7.19 (2H, dt, J=8.9, 3.4
Hz). 45 -H -H -NH2 -H -OCH3 1H-NMR (CDCI3) dppm:
2.15-2.30 (2H, m), 3.20-3.70 (2H, br), 3.75-3.95 (2H1
m), 3.83(3H 1S) 14.07 (2H, t, J=3 Hz), 6.24 ( 1H1 dd,
J=2.6, 8.4 Hz), 6.33 (1H, d, J=2.7 Hz), 6.77 (1H1d,
J=8.4Hz). 46 -H -H -NHCO2CH3 -H -OCH3 1H-NMR (CDCI3 )
dppm: 2.20-2.30 (2H, m), 3.77 (3H, s), 3.86 (3H, s),
4.13 (2H, t, J=6.0 Hz), 6.55 (1H, brs), 6.73 (1H, dd,
J=2.4, 8.6 Hz), 6.84 (1H1d, J=8.6 Hz), 7.20 (1H, brs).
47 -H -H -CONHC2H5 -H -H 1H-NMR (CDCI3 ) dppm: 1.23
(3H, t, J=7.3 Hz)12.20-2.30 (2H, m), 3.40-3.50 (2H,
m), 3.74 (2H11, J=6.3 Hz)1 4.14 (2H11, J=5.8 Hz), 6.13
(1H, brs), 6.85-6.95 (2H1 m), 7.70-7.75 (2H, m). 48 -H
-H -NHCON(CH3)2 -H -H 1H-NMR (CDCI3 ) dppm: 2.15-2.25
(2H, m), 3.02 (6H, S) 1 3.74 (2H11, J=6.4 Hz), 4.08
(2H, t, J=5.9 Hz)1 6.20 (1H, brs), 6.84 (2H, dd,
J=2.0, 6.8 Hz)1 7.26 (2H, dd, J=2.1, 6.8 Hz). 49 -H -H
-CO2C2H5 -H -C! 1H-NMR (CDCI3 ) dppm: 1.39(3H, t ,
J=7.0Hz), 2.27-2.37 (2H, m ) , 3.81(2H11, J=6.8Hz),
4.25(2H, t, J=6.3Hz), 4.36(2H, q, J=7.0Hz), 6.96(1 H,
d, J=8.5Hz). 7.93(1H1 dd, J=2.0Hz, 8.5Hz), 8.06(1 H1d,
J=2.0Hz)[Table 3] l S gfSc R1 R2 R3 R4 R5 NMR 50 -H -H
-CH2CO2C2H5 -H -Cl 1H-NMR (CDCI3 ) dppm: 1.26(3H, t,
J=7.0Hz), 2.23-2.33 (2H1m ), 3.52(2H 1 s), 3.80(2H, t,
J=6.3Hz), 4.15(2H, q, J=7.0Hz), 6.90(1 H, d, J=8.3Hz),
7.13(1 H, dd, J=2.0Hz, 8.3Hz), 7.30(1 H, d, J=2.0Hz) 5
1 -H -H -CH2CONHCH 3 -H -H 1H-NMR (CDCI3 ) dppm:
2.19-2.29(2H, m ) , 2.76(3H, d, J=4.8Hz), 3.52(2H, s),
3.76(2H, t, J=6.3Hz), 4.12(2H, t, J=5.8Hz), 5.35(1 H,
br), 6.86-6.92(2H, m), 7.13-7.18(2H, m) 52 -H -H
-CH2CH2NHCH3 -H -H 1H-NMR (CDCI3 ) dppm: 2.18-2.27
(2H, m ) , 2.43(2H, s), 2.72-2.83(4H, m), 



3.71 (3H, S), 3.75(4H, t, J=6.3Hz), 4.09(2H, t ,
J=5.8Hz), 6.83-6.86(2H, m), 7.10-7.14(2H, m) 53 -H -H
-(CHs)2N(CH3)CO2C(CH3) -H -H 1H-NMR (CDCI3 ) dppm:
1.42(9H,s), 2.17-2.27 (2H, m ) , 2.67-2.86(5H, m),
3.35-3.41 ( 2H, m), 3.74(2H, t, J=6.3Hz), 4.09( 2H, t
, J=5.8Hz ), 6.83(2H, d, J=8.5Hz), 7.00-7.16(2H, m) 54
-H -H -NH2 -H -F 1H-NMR (CDCI3 ) dppm: 2.15-2.25 (2H,
m), 3.54 (2H, brs), 3.76 (2H, t, J=6.4 Hz), 4.05-4.15
(2H, m), 6.35-6.40 (1H, m), 6.46 (1H, dd, J=0.9, 12.6
Hz), 6.82 (1H, dd, J=8.5, 8.5Hz). 55 -H -H -NHCO2CH3
-H -F 1H-NMR (CDCI3 ) dppm: 2.20-2.30 (2H, m), 3.77
(2H, t , J=6.5 Hz), 3.77 (3H, s), 4.10-4.20 (2H, m),
6.57 (1H, brs), 6.85-7.00 (2H, m), 7.25-7.30 (1H, m).
56 -H -H -CH2CO2C2H5 -H -F 1H-NMR (CDCI3 ) dppm:
1.26(3H 11, J=7.0Hz), 2.21-2.30 (2H, m ) , 3.5382H, S)
1 3.77(2H, t , J=6.3Hz), 4.11-4.20(4H, m),
6.89-7.06(3H, m) 57 -H -H -CO2C2H5 -H -Br 1H-NMR
(CDCI3 ) dppm: 1.39(3H11, J=7.0Hz), 2.27-2.37 (2H, m
), 3.82(2H, t, J=6.3Hz), 4.24(2H, t , J=5.8Hz),
4.35(2H, q, J=7.0Hz), 6.92(1 H, d, J=8.5Hz), 7.98(1H,
dd, J=ZOHz, 8.5Hz), 8.23(1 H, d, J=2.0Hz) 58 -H -H
-CHO -OCH3 -H 1H-NMR (CDCI3 ) dppm: 2.23-2.34 (2H, m
), 3.76(2H, t, J=6.3Hz), 3.91 (3H, s), 4.20(2H, t,
J=5.8Hz), 6.46(1 H, d, J=2.0Hz), 6.56(1 H, dd,
J=2.0Hz, 8.3Hz), 7.81(1 H1d, J=8.3Hz), 10.29(1H 1 s)
59 -H -H -CO2C2H5 -H -NO2 1H-NMR (CDCI3 ) dppm:
1.41(3H, t, J=7.0Hz), 2.26-2.40(2H, m ) , 3.81 (2H, t
, J=6.3Hz), 4.32-4.44(4H, m), 7.15(1H, d, J=8.8Hz),
8.22(1H, dd, J=2.0Hz, 8.8Hz), 8.52(1 H, d,
J=2.0Hz)DESCRIPTION PLATELET AGGREGATION .INHIBITOR
COMPOSITION TECHNICAL FIELD The present invention
relates to a polypeptide having a platelet aggregation
inhibitory activity and/or a platelet adhesion
inhibitory activity, or a pharmaceutical composition,
e.g. , a platelet aggregation inhibitory composition
comprising an expressed product (recombinant
polypeptide), which is expressed by a polynucleotide
encoding the polypeptide as an active component. The
present invention further relates to a polypeptide
having a binding ability to collagen, or a
pharmaceutical composition comprising the polypeptide
as an active component. The present invention also
relates to a method for screening a compound (e.g., an
agonist) which facilitates the platelet aggregation
inhibitory activity as an active component in the
pharmaceutical composition. Further, the present
invention relates to a novel polypeptide having the
platelet aggregation inhibitory activity and a
polynucleotide encoding the same. BACKGROUND ART
Platelets aggregate due to injury of vascular
endothelial cells and other various factors. When a
coronary vessel, a cerebral vessel or a peripheral
vessel is occluded by this platelet thrombus,
myocardial infarction, cerebral infarction or chronic
artery obstruction is caused, respectively. Examples
of thrombotic diseases following such an activation
(stimulation of aggregation) of the platelet include
arterial sclerosis, ischemic cerebral infarction,
ischemic cardiac diseases including myocardial
infarction and angina, chronic artery obstruction and
venous thrombosis. Medicaments with the action to
inhibit the platelet aggregation are used as
preventive drugs for ischemic diseases carrying with
the above various diseases as complications, andas
preventive drugs for pathological conditions
subsequent to hypertension, pulmonary hypertension,
cerebral infarction, pulmonary infarction and
subarachnoid hemorrhage. In addition, the above
medicaments are used for prevention of thrombus
formation upon Percutaneous transluminal coronary
angioplasty (PTCA) and stent placing, and also used as
preventive agents of restenosis after placing the
stent by enfolding such a medicament having the action
to inhibit the platelet aggregation by, applying it on
or embedding it in the stent itself. Meanwhile, a
mosquito punctures skin with its sharp oral needle
which reaches the peripheral blood vessel when it
sucks blood, and frequently repeats a puncture-in and
-out behavior referred to as probing in order to find
out the peripheral blood vessel. It is believed that
the mosquito simultaneously secrets saliva containing
a substance to facilitate vasodilation to make the
detection of the blood vessel easy. Due to the above
probing, the peripheral blood vessel is often damaged
to become congested. Generally, when the blood vessel
is injured, collagen in tissue under vascular
endothelium is exposed, adenosine diphosphate (ADP) is
released from broken cells, and coagulation factors
are activated to form thrombin. Thrombin strongly
activates the platelet to induce platelet adhesion,
the platelet aggregation and granule release, and
eventually forms a firm thrombus by blood coagulation
with fibrin formation (hemostasis mechanism) . It has
been known that the saliva of the mosquito contains
the substance which inhibits such a hemostasis
mechanism (see Non-patent literature D A salivary
gland protein in the mosquito, which has been studied
in the most detail is apyrase. This enzyme is a
platelet aggregation inhibiting substance which was
identified in the saliva in Aedes aegypti for the
first time. Apyrase inhibits the platelet aggregation
resulting in decomposing from ADP released from
damaged vascular endothelial cells, erythrocytes and
adhered platelets to AMP (adenosine mono-phosphate)
and toexhibit an anti-hemostatic action. To elucidate
a vampire behavior of various vampire insects beyond
the mosquito, it seems to be essential to analyze the
function of their salivary substances. A number of the
salivary substances are predicted to be involved in
inhibition of the platelet aggregation, and for
example, a platelet aggregation inhibitory activity
has been reported for the protein derived from
Triatoma infestans (see Patent documents 1 and 2 ) .
Among the proteins derived from the salivary gland in
Anopheles stephensi, the protein having a blood
coagulation inhibitory activity has been identified,
but no protein having the platelet aggregation
inhibitory activity has been identified (see Patent
Document 3 ) . In addition, 33 novel proteins have
been reported from cloning of cDNA library of the
salivary gland in Anopheles stephensi, no protein
having the platelet aggregation inhibitory activity is
described in the report, and the functions in many of
them remains to be unknown (see Non-patent literature
2 ) . The present inventors previously reported a
protein (AAPP) having a GE (GIy GIu) -rich sequence
cloned from the salivary gland in Anopheles stephensi
(see Non-parent literature 3 ) . The protein has an
open reading frame (ORF) of 810 bases and is the
protein of 28.5 kDa deduced to be composed of 269
amino acid residues. The protein was thereafter found
to be similar to an antigen of 30 kDa (GenBank
Accession No. AY226454) disclosed in Non-patent
literature 2 , but there is no description for actions
and functions (activity) of the protein in Non-patent
literatures 2 and 3 . [Patent Document 1 ] JP
2004-121091-A Publication [Patent document 2 ] JP
2004-121086-A Publication [Patent document 3 ] JP
2003-116573-A Publication [Non-patent literature 1 ]
Riberio, J . M., J . Exp. Biol., 108, 1-7(1984))
[Non-patent literature 2 ] Valenzuela, J .G., et. al.,
Exploringthe salivary gland transcriptome and proteome
of the Anopheles stephensi mosquito", Insect
Biochemistry [Non-patent literature 3 ] Hiroyuki
Watanabe et al., Medical Entomology and Zoology 55
Suppl ., pp41, 19 (2004) . DISCLOSURE OF INVENTION The
present invention provides a novel pharmaceutical
composition, particularly a platelet aggregation
inhibitor and/or a platelet adhesion inhibitor. The
present invention further provides a novel
pharmaceutical composition comprising a protein, which
has a binding ability to collagen, as an active
component. The present invention also provides a
method for screening a substance such as an agonist,
the screening method which determines a platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity of the substance. A s a
result of a further extensive study separate from the
study on the protein (AAPP) previously reported by the
present inventors, the present inventors have found a
novel protein having a platelet aggregation inhibitory
activity and/or a platelet adhesion inhibitory
activity in salivary gland of Anopheles stephensi,
successfully isolated and identified a DNA encoding
this, and newly found that the protein has the
platelet aggregation inhibitory activity and/or a
platelet adhesion inhibitory activity. The present
invention provides inventions featuring the following
items 1 to 14. Item 1 . A pharmaceutical composition
comprising at least one polypeptide of the following
(a) to (d) : (a) a polypeptide comprising the amino
acid sequence of SEQ ID NO :1; (b) a polypeptide
comprising an amino acid sequence comprising one or
more amino acid deletions, insertions, substitutions
or additions in the amino acid sequence of the above
(a) and having a platelet aggregation inhibitory
activity and/or a plateletadhesion inhibitory
activity; (c) a polypeptide comprising the amino acid
sequence of SEQ ID NO: 3 ; and (d) a polypeptide
comprising an amino acid sequence comprising one or
more amino acid deletions, insertions, substitutions
or additions in the amino acid sequence of the above
(c) and having a platelet aggregation inhibitory
activity and/or a platelet adhesion inhibitory
activity, as an active component. Item 2 . A
pharmaceutical composition comprising an expressed
product, which expressed by at least one
polynucleotide of the following (e) to (j): (e) a
polynucleotide comprising the DNA sequence of SEQ ID
NO: 2 or a complement thereof; (f) a polynucleotide
which hybridizes with the polynucleotide of the above
(e) under a stringent condition and is capable of
expressing a polypeptide having a platelet aggregation
inhibitory activity and/or a platelet adhesion
inhibitory activity; (g) a polynucleotide comprising
the DNA sequence having 80% or more homology to the
polynucleotide of the above (e) and capable of
expressing the polypeptide having a platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity; (h) a polynucleotide
comprising the DNA sequence of SEQ ID NO: 4 or a
complement thereof; (i) a polynucleotide which
hybridizes with the polynucleotide of the above (h)
under the stringent condition and is capable of
expressing the polypeptide having the platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity; and (j) a polynucleotide
comprising the DNA sequence having 80% or more
homology to the polynucleotide of the above (h) and
capable of expressing the polypeptide having the
platelet aggregation inhibitory activity and/or a
platelet adhesion inhibitory activity,as an active
component. Item 3 . The pharmaceutical composition
according to item 1 or 2 wherein said platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity is the inhibitory
activity to the platelet aggregation induced by
collagen and/or the inhibitory activity on the
platelet adhesion to collagen. Item 4. The
pharmaceutical composition according to item 1 or 2
wherein said pharmaceutical composition has the
binding ability to collagen. Item 5 . A platelet
aggregation inhibitor and/or platelet adhesion
inhibitor, which comprising the polypeptide described
in item 1 or the expressed product, which expressed by
the polynucleotide described in item 2 . Item 6 . A
method for screening an agonist for a platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity, wherein a level of the
platelet aggregation inhibitory activity and/or a
platelet adhesion inhibitory activity of the
polypeptide described in item 1 is measured in the
presence or absence of a subject substance and a
measurement value in the presence of the subject
substance is compared with a measurement value in the
absence of the subject substance to select the subject
substance which augments the inhibitory action as the
agonist. Item 7 . A method for screening an agonist
for a platelet aggregation inhibitory activity and/or
a platelet adhesion inhibitory activity, wherein a
level of the inhibitory activity of the expressed
product, which expressed by the polynucleotide
described in item 2 is measured in the presence or
absence of a subject substance and a measurement value
in the presence of the subject substance is compared
with a measurement value in the absence of the subject
substance to select the subject substance which
augments the platelet aggregation inhibitory activity
and/or a platelet adhesion inhibitory activity as the
agonist. Item 8.A method for screening a candidate
substance whichagonists a platelet inhibitory activity
and/or a platelet adhesion inhibitory activity of the
polypeptide described in item 1 or the expressed
product described in item 2 , comprising the following
steps (1) to (4) : (1) a step of preparing a culture
medium comprising a cell transformed with an
expression vector, which express the polypeptide
described in item 1 or a cell comprising the expressed
product described in item 2 and platelet-rich plasma;
(2) a step of adding a platelet aggregating agent into
the culture medium of the above (1) to induce the
platelet aggregation in the presence or absence of a
subject substance; (3) a step of measuring a level of
the platelet aggregation in the presence or absence of
the subject substance in the above (2); and (4) a step
of selecting the subject substance as the candidate
substance when a measurement value in the presence of
the subject substance is larger than a measurement
value in the absence of the subject substance. Item 9
. A kit for screening an agonist for the polypeptide
described in item 1 or the expressed product expressed
by the polynucleotide described in item 2,
characterized by containing platelet-rich plasma,
either one of the polypeptide described in item 1 and
the expressed product described in item 2 , and a
platelet aggregating agent as components. Item 10. An
isolated polypeptide comprising the amino acid
sequence of SEQ ID N0:l. Item 11. An isolated
polypeptide comprising the amino acid sequence of SEQ
ID NO: 3 . Item 12. An isolated polypeptide comprising
the amino acid sequence of SEQ ID NO: 5 . Item 13. A
polynucleotide comprising the DNA sequence of SEQ ID
NO: 2 or a complement thereof. Item 14. A
polynucleotide comprising the DNA sequence of SEQ ID
NO: 4 or a complement thereof. Item 15. A
polynucleotide comprising the DNA sequence of 



SEQ ID NO: 6 or a complement thereof.At least one
polypeptide (protein) of the above (a) to (d) is
sometimes referred to as "SY-OOl" hereinafter. The
expressed product by at least one polynucleotide of
the above (e) to (j) is sometimes referred to' as the
"expressed product of the present invention" . BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 shows the platelet
aggregation inhibitory activity of SY-001 produced in
Example 1 , 3(1) induced by stimulation with collagen;
FIG. 2 shows the platelet aggregation inhibitory
activity of SY-001 produced in Example 1 , 3(2)
induced by stimulation with collagen; Fig. 3 shows the
platelet adhesion inhibitory activity of SY-001
produced in Examples 1 and 3 , which inhibits the
platelet adhesion to collagen in Example 5 ; and Fig.
4 shows that SY-001 produced in Examples 1 and 3 has
the binding ability to collagen in Example 6 . BEST
MODES FOR CARRYING OUT THE INVENTION Representation
herein by abbreviations of amino acids, peptides, base
sequences and nucleic acids accedes to IUPAC-IUB
Communication on Biological Nomenclature, Eur. J .
Biochem. , 138: 9(1984) defined by IUPAC-IUB,
"Guideline for preparing specifications comprising
base sequences and amino acid sequences" (Patent
Office) and commonly used notes in the art. A
polynucleotide (DNA molecule) herein encompasses not
only double strand DNA but also single strand DNA
including sense chains and antisense chains which
compose them, and is not limited to a length thereof .
Therefore, the polynucleotide encoding SY-001 includes
the double strand DNA including genomic DNA and the
single strand DNA (sense chain) including cDNA and the
single strand DNA (antisense chain) having the
sequence complementary to the sense chain and
synthetic DNA fragments thereof unless otherwise
mentioned. The polynucleotide (DNA molecule) herein is
not definedby a functional region, and can include at
least one of an expression suppression region, a
coding region, a leader sequence, an exon and an
intron. The polynucleotide also includes RNA and DNA.
The polypeptide comprising the certain amino acid
sequence and the polynucleotide comprising the certain
DNA sequence include fragments, homologs, derivatives
and mutants thereof. The mutants of the polynucleotide
(mutant DNA) include naturally occurring allelic
mutants, not naturally occurring mutants and mutants
having deletion, substitution, addition and insertion.
But, these mutants encode the polypeptide having
substantially the same function as the function of the
polypeptide encoded by the polynucleotide before the
mutation. The mutation of the polypeptide
(modification of amino acid sequence) is not necessary
to occur by the naturally occurring one, e.g.,
mutation or posttranslational modification, and may be
those artificially made by utilizing the naturally
occurring protein (e.g., SY-OOl). The above mutants of
the polypeptide include allelic variants, homologs and
natural mutants having at least 80%, preferably 95%
and more preferably 99% homology to the polypeptide
before the mutation. The homology of the polypeptide
or the polynucleotide can be analyzed by measurement
using FASTA program (Clustal, V., Methods MoI. Biol. ,
25, 307-318(1994)). As the most preferable and simple
method for homology analysis, it is possible to
exemplify the method in which the sequence is stored
on a medium (e.g., flexible disc, CD-ROM, hard disc
drive, external disc drive, DVD, etc.) capable of
being read by computer and then known sequence
database is searched in accordance with well-known
searching procedure using the stored sequence.
Specific examples of the known sequence database
include the followings : -DNA Database of Japan (DDBJ)
(http: //www. ddbj .nig. ac. jp/) ; -Genebank (http:
//www. ncbi .nlm. nih.gov/web/Genebank/Index.htlm);
and -the European Molecular Biology Laboratory Nucleic
AcidSequence Database (EMBL) (http://www.ebi.ac.uk/ebi
docs/embl db.html) . Lots of searching algorithms for
the homology analysis are available for those skilled
in the art. One example thereof includes a program
referred to as BLAST program. There are 5 BLAST
procedures in this program. Three (BLASTN, BLASTX and
TBLASTX) among them have been designed for checking
the nucleotide sequence. Remaining two have been
designed for checking the protein sequence (Coulson,
Trends in Biotechnology, 12:76-80(1994); Birren, et
al., Genome Analysis, 1:543-559(1997) ). In addition,
additional programs, e.g., a sequence alignment
program and a program for identifying the sequences
more distantly separated are available in the art for
analyzing the identified sequence. The mutant DNA is
silent (no change in an amino acid residue encoded by
a mutated nucleic acid sequence) or conservative for
the amino acid encoded by this. Examples of
conservative amino acid substitution are shown below.
Conservative substituted Original amino acid residue
amino acid residue Ala Ser Arg Lys Asn GIn or His Asp
GIu Cys Ser GIn Asn GIu Asp GIy Pro His Asn or GIn lie
Leu or VaI Leu lie or VaI Lys Arg, Asn or GIu Met Leu
or lie Phe Met, Leu or Tyr Ser ThrThr Ser Trp Tyr Tyr
Trp or Phe VaI lie or Leu Generally, one or more
codons encoding a Cys residue affects a disulfide bond
of the particular polypeptide. The substitution of the
amino acid residue generally thought to affect
characteristics of the protein includes the followings
: a ) the substitution of a hydrophobic residue with a
hydrophilic residue, e.g., the substitution of Leu,
lie, Phe VaI or Ala with Ser or -Thr; b ) the
substitution of the amino acid residue other than Cys
and Pro with Cys or Pro; c ) the substitution of the
residue having an electrically positive side chain,
e.g. , Lys, Arg or His with an electrically negative
residue, e.g., GIu or Asp; and d ) the substitution of
the amino acid residue having an extremely large side
chain, e.g., Phe with the amino acid residue having no
side chain, e.g., GIy. (1) SY-OOl SY-OOl comprises the
amino acid sequence of SEQ ID NO:1 or 3 or the amino
acid sequence having one or more amino acid deletions,
insertions, substitutions or additions in the amino
acid sequence of SEQ ID N0:l or 3 , and has the
platelet aggregation inhibitory activity and/or the
platelet adhesion inhibitory activity, which inhibits
the platelet adhesion to collagen and/or the binding
ability to collagen. SY-OOl may be the polypeptide
expressed in a protein expression system using
Escherichia coli or a protein expression system using
baculovirus (AcNPV) shown in Examples described later
by gene recombination technology or the polypeptide
obtained by chemically synthesizing. A s one specific
example of the amino acid sequence of SY-001, it is
possible to exemplify one of SEQ ID NO:1 or 3 . The
amino acid sequence of SY-001 is not limited to one of
SEQID NO: 1 or 3 , and can be those (homologous ones)
having a certain homology thereto. The homologous ones
can include the polypeptides comprising the amino acid
sequence having one or more amino- acid deletions,
insertions, substitutions or additions in the amino
acid sequence of SEQ ID NO:1 or 3 and having the
platelet aggregation inhibitory activity and/or the
platelet adhesion inhibitory activity, which inhibits
the platelet adhesion to collagen and/or the binding
ability to collagen. The platelet aggregation
inhibitory activity, which SY-OOl has include actions
to inhibit or block the condition in which the
substance which induces the platelet aggregation
increases in human blood vessel (particularly in
coronary artery, aorta and cerebral artery) or an
aggregation ability of platelets is facilitated in the
blood vessel, or the condition in which the damage has
occurred in the blood vessel and the platelets
excessively aggregates at the damaged site. This
platelet aggregation inhibitory activity can be
detected by inhibiting (suppressing) the aggregation
of the platelets induced by the platelet aggregating
agent in the platelet-rich plasma (PRP) by adding
SY-OOl into the plasma in the experiment in vitro.
More particularly, the platelet aggregation inhibitory
activity of SY-OOl can be determined by the following
method. That is, first, the PRP is prepared from human
whole blood by centrif ugation. Subsequently, this
prepared PRP is preincubated with a solution, e.g.,
PBS solution containing SY-OOl, and the platelet
aggregating agent is further added to this solution to
aggregate the platelets. Examples of the platelet
aggregating agent include ADP (adenosine di-phosphate)
, collagen, CRP (collagen related peptide) ,
convulxin, TRAP (thrombin receptor activator peptide)
, epinephrine, arachidonic acid, U-46619 (thromboxane
A2 analog, TXA2 analog) and A23187 (calcium ionophore)
. A platelet aggregation rate of the resulting
solution is measured using a turbidimetric
light-transmittance platelet aggregometer(MCM HEMA
TRACER 313M: supplied from MC Medical) , and a
platelet aggregation inhibitory rate of SY-OOl is
calculated from an obtained measurement value based on
the value in the control containing no SY-OOl. Thus,
the platelet aggregation inhibitory activity of SY-OOl
can be detected. The platelet adhesion inhibitory
activity of SY-001 can be also determined by the
following method. PBS solution containing SY-001 at
given concentrations is added to 96 well plate coated
with collagen solution and is incubated for 30 minutes
at room temperature. After the incubation, the
platelet suspension is added to well and is incubated
for 45 minutes at room temperature. After the
incubation, the incubation solution is removed with
pipette from well and the well is washed with PBS. PBS
solution containing 1% SDS is added to well, and the
well is dried with air after the shaking and the
stirring. Then, the distilled water is added to well,
the amount of protein in each well is measured using a
Dc protein assay kit (BIO-RAD Laboratories) . The
platelet adhesion inhibitory activity rate of SY-001
is calculated from an obtained measurement value based
on the value in the control containing no SY-001 and
calculating the platelet adhesion inhibitory activity
of SY-001 from its platelet adhesion curve. Thus, the
platelet adhesion inhibitory activity of SY-001, which
inhibits the platelet adhesion to collagen can be
detected. The collagen binding ability of SY-001 can
be also determined by the following method. A 300 ml
blocking solution is added to each 96 well plate with
or without a collagen coating and is incubated for 1
hour. After removing the incubation solution from each
well, 100 ml of the solution containing SY-001 at
given concentrations is added to each well and is
incubated for 1 hour at room temperature. After
removing the incubation solution from each well, 200
ml of the 2% sucrose is then added to each well and is
incubated for 5 minutes at room temperature. After
removing theincubation solution from each well and the
wells are dried, 100 ml of the reconstituted Ni-HRP
solution (KPP: Kirkegaard & Perry Laborator, Ltd.) is
added to each well and is incubated for 30 minutes at
room temperature. After washing with wash buffer, 100
ml of ABTS Peroxidase Substrate (KPL Ltd. ) is added
to each well, and the 96 well plate is gently shaken,
After finishing the reaction, 100 ml of 1%SDS is added
to each well, and the well is then measured using a
Micro Plate Reader with an absorbance change at
405-410nm. The collagen binding ability of SY-OOl at
given concentrations is calculated from an obtained OD
value based on the value in the control vector
containing no SY-001 and calculating the collagen
binding ability of SY-001 from its collagen binding
curve. Thus, the collagen binding ability of SY-001
can be detected. An anti-platelet activity which
SY-001 has can also be determined by the following
method. That is, PRP is prepared from the whole blood
obtained by collecting a blood sample using a syringe
with an anticoagulant from a healthy donor by
centrifugation. Then, the prepared PRP is diluted with
an appropriate buffer, e.g., Tyrode-Hepes (134 mM
NaCl, 0.34 mM Na2HPO 4, 2.9 mM KCl, 12 mM NaHCO 3 , 20
mM Hepes, 5 mM glucose, 1 mM MgCl , pH 7.3), and
SY-001 at given concentrations is added to this serial
dilution and preincubated. Fluorescence-labeled anti-P
selectin antibody, an antibody (supplied from Becton
Dickinson) which recognizes PAC-I (GPIIb/GPIIIa
complex) , fibrinogen and annexin V are added to this
solution, and subsequently the platelet aggregating
agent, e.g., ADP, collagen or TRAP is added to
activate the platelets. Thus, fluorescent intensity of
the activated platelets is measured by flow cytometry
to evaluate the activity (inhibitory activity on
activation) of SY-001 on the platelet activation. This
inhibitory activity on the platelet activation is a
platelet activation inhibitory activity. In the above
method, if fluorescence labeled antibodies which
recognize the platelet and the leukocyte are used, it
isalso possible to evaluate the action of the compound
on an interaction of the platelet and the leukocyte
(platelet-leukocyte adhesion) . For details of the
method for measuring the inhibitory activity of SY-OOl
on the platelet aggregation utilizing the
turbidimetric light-transmittance platelet
aggregometer, the present invention makes reference
to, for example, Born, G .V .R., "Aggregation of blood
platelets by adenosine diphosphate and its reversal",
Nature, 1962, 194, 927-9 and Sudo, T., et al., "Potent
effects of novel anti-platelet aggregatory cilostamide
analogues on recombinant cyclic nucleotide
phosphodiesterase isozyme- activity", Biochem.
Pharmacol., 2000, 59, 347-56. For the measurement of
the platelet activation, the present invention also
makes reference to, for example, Ito, H., etal.,
"Cilostazol inhibits platelet-leukocyte interaction by
suppression of platelet activation", Platelets, 2004,
15, 293-301. Therefore, SY-001 having the inhibitory
activity on the platelet aggregation and/or the
inhibitory activity on the platelet adhesion has a
possibility as a therapeutic agent for occurrence or
prevention of blood related diseases and complications
thereof by acting upon the blood and the blood vessel
in mammalian animals to inhibit or prevent the
formation of thrombus or embolus. Accordingly, SY-001
having the inhibitory activity on the platelet
aggregation and/or the inhibitory activity on the
platelet adhesion has a possibility is thought to be
useful as the therapeutic agent or the preventive
agent for the pathological conditions subsequent to
the diseases and the complications thereof, e.g.,
myocardial infarction, cerebral embolism, chronic
arterial obstruction, arterial sclerosis, ischemic
cerebral infarction, angina, venous thrombosis,
hypertension, pulmonary hypertension, cerebral
infarction, pulmonary infarction, cardiac failure,
nephritis, renal failure and subarachnoid hemorrhage,
caused by the formation of thrombus or embolus.SY-OOl
having the inhibitory activity on the platelet
aggregation and/or the inhibitory activity on the
platelet 



adhesion has a possibility is also thought to be
useful for the prevention of the thrombus formation
upon PTCA and stent placing and as the preventive
agent of restenosis after placing the stent by
enfolding the medicament containing SY-OOl by,
applying it on or embedding it in the stent itself. A
degree and a position of the modification, i.e., the
"deletion, insertion, substitution or addition" of the
amino acid residues in SY-OOl represented as the above
(b) and (d) are not particularly limited as long as
the polypeptide (equivalent one) comprising the
modified amino acid sequence has substantially the
same activity as that of the polypeptide comprising
the amino acid sequence of SEQ ID NO:1 or 3. It is
preferable that the above modification is typically
performed at about one to several amino acid residues.
In the present invention, the "deletions, insertions,
substitutions or additions of multiple amino acids"
refer to that 2 or more and 20 or less of amino acids
have been deleted, inserted, substituted or added. The
multiple amino acids are preferably 2 or more and 10
or less, more preferably 2 or more and 7 or less and
still more preferably 2 or more and 5 or less. This
modified amino acid sequence has, for example, about
70% or more, preferably about 80% or more, more
preferably about 95% or more and still more preferably
about 98% or more homology to the amino acid sequence
of either SEQ ID NO:1 or 3 . Specific examples of the
polypeptide (SY-OOl) which is the active component of
the pharmaceutical composition of the present
invention are as shown in Examples described later.
SY-001 has the inherent platelet aggregation
inhibitory activity and/or the platelet adhesion
inhibitory activity. SY-001 also has the inherent
collagen binding ability. Therefore, the
pharmaceutical composition of the present invention
containing SY-001 as the active component is useful as
the therapeutic agent or the preventive agent for the
pathological condition subsequent to the diseases and
thecomplications thereof, e.g., acute coronary
syndrome, myocardial infarction, cerebral embolism,
chronic arterial obstruction, arterial sclerosis,
ischemic cerebral infarction, angina, venous
thrombosis, hypertension, pulmonary hypertension,
cerebral infarction, pulmonary infarction, cardiac
failure, nephritis, renal failure and subarachnoid
hemorrhage, caused by the formation of thrombus or
embolus . The pharmaceutical composition of the
present invention is also useful for the prevention of
the thrombus formation upon PTCA and stent placing and
as the preventive agent of restenosis after placing
the stent by applying this on the stent itself. (2)
Polynucleotide (DNA molecule) encoding SY-OOl One
specific example of the polynucleotide encoding SY-OOl
(sometimes referred to as a "DNA molecule of SY-001")
can include the polynucleotide (DNA molecule)
comprising the DNA sequence of SEQ ID NO: 2 or 4 or
the complement thereof. Another example of the DNA
molecule of SY-001 includes the polynucleotide which
hybridize with the polynucleotide comprising the
complement to the DNA sequence of SEQ ID NO: 2 or 4
under the stringent condition and is capable of
expressing the polypeptide having the platelet
aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity. The "stringent
condition" herein can include the condition in which
the hybridization occurs in 2 x SSC containing 0.1%
SDS at 500C and is not separated by washing in 1 x SSC
containing 0.1% SDS at 6O0C . Furthermore, another
example of the DNA molecule (polynucleotide) of SY-001
includes the polynucleotide comprising the DNA
sequence having 80% or more, preferably 95% or more
and more preferably about 98% or more homology to the
most closely related one among the polynucleotides
comprising the DNA sequence of SEQ ID NO: 2 or 4 or
the complement thereof and capable of expressing the
polypeptide having the platelet aggregation inhibitory
activity and/or the platelet adhesion inhibitory
activity. For the DNA molecules (sometimes referred to
as modifiedDNA molecules) capable of expressing the
polypeptides shown as these other examples having the
desired action, it is an essential requirement that
the polypeptide of the amino acid sequence encoded by
the DNA molecule can express the platelet aggregation
inhibitory activity and/or the platelet adhesion
inhibitory activity (particularly, the inhibitory
activity on the platelet aggregation induced by
collagen and/or the inhibitory activity on the
platelet adhesion to collagen) . In other words, the
requirement is that a transformant transformed with a
recombinant expression vector in which the
polynucleotide (modified DNA molecule) has been
inserted can express the protein having the platelet
aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity as the expressed product
thereof. The above modified DNA molecule includes DNA
molecules including the DNA sequences encoding the
amino acid sequence of SEQ ID NO:1 or 3 , particularly
the amino acid sequences (modified amino acid
sequences) having one or more amino acid deletions,
insertions, substitutions or additions and the DNA
sequences encoding the complement thereof. The
modified DNA may be those which can detect the DNA
molecule of the present invention before the
modification by utilizing it. A homologous DNA
molecule to the polynucleotide (DNA of SY-OOl or
fragments thereof) included in the DNA molecule of
SY-OOl and comprising the DNA sequence of SEQ ID NO: 2
or 4 means a series of related DNA molecules having
sequence homology to the DNA sequence of SEQ ID NO: 2
or 4 and recognized as one DNA molecule family by
their structural characteristics, and commonality in
their expression patterns and similarity in their
biological functions. Such a homologous DNA molecule
may be those artificially made based on the naturally
occurring DNA molecule (e.g., DNA fragment of SY-OOl)
. Examples of this artificial procedure include gene
engineering techniques such as site-specific
mutagenesis [Methods in Enzymology, 154, 350,
367-382(1987); ibid. 100, 468(1983); Nucleic Acids
Res., 12, 9441(1984));"Zoku Seikagaku Jikken Kouza 1",
"Idenshi Kenkyuho II" edited by the Japanese
Biochemical Society, plO5 (1986)], chemical synthesis
procedures such as phosphotriester method and
phosphoamidite method [J. Am. Chem. Soc, 89,
4801(1967); ibid. 91, 3350(1969) ; Science, 150, 178
(1968) ; Tetrahedron Lett . , 22, 1859(1981); ibid.
24, 245(1983)] and combinations thereof. More
specifically, the DNA molecule can also be synthesized
by phosphoramidite method or phosphotriester method,
and can also be synthesized using a commercially
available automatic oligonucleotide synthesizer. A
double strand fragment can be obtained by synthesizing
a complementary chain and annealing the complementary
chain with a chemically synthesized single strand
chain under an appropriate condition or adding the
complementary chain to the chemically synthesized
single strand chain using DNA polymerase with
appropriate primers. The DNA sequence of SEQ ID NO: 2
or 4 which is one specific embodiment of the DNA
molecule of SY-OOl is one combination example of
codons encoding amino acid residues of the polypeptide
comprising the amino acid sequence of SEQ ID NO:1 or 3
. The DNA molecule of SY-001 is not limited to the DNA
molecule having such a particular DNA sequence, and
can have the combination of optional codons and the
selected DNA sequence for each amino acid residue. The
codon can be selected in accordance with the standard
method. At that time, a codon usage frequency in a
host used can be considered [Nucleic Acids Res., 9 ,
43(1981)]. (3) Production of DNA molecule of SY-001
The DNA molecule of SY-001 can be easily produced and
obtained by synthesizing based on the nucleic acid
sequence information of the polynucleotide encoding
SY-001 disclosed herein or directly synthesizing the
DNA molecule corresponding to the nucleic acid
sequence encoding the amino acid sequence based on the
amino acid sequence information of SY-001 (chemical
DNA synthesis) . General gene engineering techniques
can be applied to this production [e.g., see Molecular
Cloning 2d Ed, Cold Spring Harbor Lab. Press (1989);
"Zoku Seikagaku JikkenKouza 1", "Idenshi Kenkyuho II"
edited by the Japanese Biochemical Society (1986)]. As
a chemical DNA synthesis method in which the DNA
molecule of SY-OOl is directly synthesized, it is
possible to exemplify a solid phase synthesis method
by a phosphoamidite method. An automatic synthesizer
can be used for this synthesis method. The production
of the DNA molecule of SY-OOl by the gene engineering
technique can more specifically be carried out by
preparing a cDNA library from an appropriate source in
which the DNA molecule of SY-001 has been expressed in
accordance with the standard method and selecting a
desired clone from the library Using an appropriate
probe or antibody specific for the DNA molecule of
SY-001 [Proc. Natl. Acad. Sci., USA., 78, 6613(1981)
;Science, 222, 778 (1983)]. In the above, as the
source of the cDNA, it is possible to exemplify
various cells and tissues in which the DNA molecule of
SY-001 is expressed and cultured cells derived
therefrom. In particular, it is desirable to make the
salivary gland of Anopheles stephensi which is an
assassin bug the source. All of the extraction and
isolation of total RNA from the source, the separation
and purification of mRNA, and the acquisition and
cloning of cDNA can be carried out in accordance with
the standard methods. The DNA molecule of SY-001 can
be produced using the salivary gland cDNA library of
Anopheles stephensi obtained by extracting, separating
and purifying the salivary gland mRNA. In addition to
this, the DNA molecule of SY-001 can also be produced
using a phage library prepared by extracting the above
salivary gland mRNA, adding poly A to the RNA, then
collecting the RNA with poly A , producing cDNA using
reverse transcriptase, and subsequently adding
restriction enzyme sites at both ends of the cDNA,
which is incorporated in a phage. The method for
screening the DNA molecule of SY-001 from the cDNA
library is not particularly limited, and can be
performed in accordance with the standard methods. As
thespecific method, it is possible to exemplify the
method in which a corresponding cDNA clone is selected
by immunological screening using an antibody (e.g.,
ant i-Anopheles stephensi saliva antibody) specific
for the protein produced by the cDNA, a plaque
hybridization method using the probe which is
selectively bound to the objective DNA sequence, a
colony hybridization method, and combinations thereof.
The probe used in each hybridization method above is
generally the DNA fragment chemically synthesized
based on the information for the DNA sequence of the
DNA molecule of SY-OOl. The DNA molecule of SY-OOl and
the fragment thereof already obtained can be
advantageously utilized as the above probe.
Furthermore, a sense primer and an antisense primer
obtained based on the DNA sequence information for the
DNA molecule of SY-001 can also be used as the probes
for the above screening. The DNA (nucleotides) used as
the probe is the partial DNA (nucleotides)
corresponding to the DNA sequence of SY-001 and
comprises at least 15 consecutive DNA, preferably at
least 20 consecutive DNA and more preferably at least
30 consecutive DNA. The positive clone itself for the
above production of the DNA molecule of the present
invention can be used as the probe. When the DNA
molecule of SY-001 is obtained, an amplification
method of DNA/RNA by PCR method [Science, 230,
1350(1985)] can be suitably used. In particular, when
it is difficult to obtain full length cDNA from the
library, RACE method [Rapid amplification of cDNA
ends; Jikken Igaku, 12(6) , 35(1994)], particularly
5'-RACE method [M. A . Frohman, et al., Proc. Natl.
Acad. Sci., USA., 8 , 8998(1988)] may be employed
suitably. The primer used for the PCR method can be
optionally designed based on the sequence information
of the DNA molecule of SY-001 demonstrated in Example
described later, and synthesized in accordance with
the standard method. As this primer, it is also
possible to use DNA portions (SP6 promoter primer and
T7 terminator primer) added at both ends of cDNA of a
vector plasmid in which the cDNA of SY-001 has
beenincorporated as shown in Example described later.
The DNA/RNA fragment amplified by the PCR method can
be isolated and purified in accordance with the
standard methods, e.g., a gel electrophoresis method.
The DNA molecule of SY-OOl and various DNA fragments
thereof obtained as the above can be sequenced in
accordance with the standard method, e.g., a dideoxy
method [Proc. Natl. Acad. Sci., USA., 74, 5463(1977)]
or 'a Maxam-Gilbert method [Methods in Enzymology, 65,
499(1980)] or simply using a commercially available
sequencing kit. (4) Genetically engineered production
of expressed product of the present invention The
expressed product (recombinant SY-OOl) of the present
invention can be easily and stably produced in a large
amount as the expressed product of the DNA molecule or
the protein containing this using the sequence
information of the DNA molecule of SY-001 in
accordance with common gene engineering techniques
[e.g., Science, 224, 1431(1984); Biochem. Biophys.
Res. Comm., 130, 692(1985); Proc. Natl. Acad. Sci.,
USA., 80, 5990(1983) ]. More particularly, the
expressed product of the present invention can be
obtained by preparing a recombinant DNA (expression
vector) capable of expressing the DNA encoding the
desired protein in a host cell, transforming the host
cell with this vector to obtain a transformant,
culturing the transformant and collecting the
objective protein from the resulting culture. In the
production of the expressed product of the present
invention, any of prokaryotic organisms and eukaryotic
organisms can be used as the host cell. For example,
the prokaryotic organism as the host may be any of
Escherichia coli, Bacillus subtilis and the like
generally used. Suitably, Escherichia coli,
particularly Escherichia coli K12 strain can be used.
The host cells of the eukaryotic organisms include
cells from vertebrates and yeast. The former examples
suitably include COS cells from monkey [Cell, 23:
175(1981)], ovarian cells from Chinese hamster and a
dihydrofolic acid reductasedeletion line thereof
[Proc. Natl. Acad. Sci., USA., 77: 4216(1980)], and
the latter examples suitably include yeast cells
belonging to genus Saccharomyces . The host cells are
not of course limited thereto. When the prokaryotic
cell is used as the host, using a vector capable of
replicating in the host cell, it is possible to
suitably use an expression plasmid obtained by
incorporating a promoter and SD (Shain and Dalgaran'o)
sequence and an initiation codon (e.g., ATG) required
for the initiation of protein synthesis at upstream of
the gene of the present invention so that the gene can
be expressed in this vector. A s the above vector,
generally the plasmids such as pET-16b, pET-32,
pBR322> pBR325, pUC12 and pUC13 derived from
Escherichia coli are often used. Without being limited
thereto, known various vectors can be utilized.
Examples of the commercially available vector used for
an expression system using Escherichia coli include
pGEX-4T (Amersham Pharmacia Biotech) , pMAL-C2,
pMAL-P2 (New England Biolabs) , pET-16, pET-32,
pET-21, pET-21/lacq(Invitrogen) and pBAD/His
(Invitrogen) . The expression vector when a vertebrate
cell is used as the host include those typically
having the promoter, a splicing site of RNA, a
polyadenylation site and a transcription termination
sequence located at the upstream of the gene of the
present invention to be expressed. These may further
have an origin of replication if necessary.
Specifically, examples of the expression vector
include pSV2dhfr [MoI. Cell. Biol., 1 : 854(1981)]
having an early promoter of SV40. In addition to the
above, commercially available known various vectors
can be used. Examples of the commercially available
vectors used for the expression system using the
animal cell include the vectors such as pEGFP-N,
pEGFP-C (Clontrech) , pIND (Invitrogen) and pcDNA3.
I/His (Invitrogen) for the animal cells and the
vectors such as pFastBac HT (GibciBRL) , pAcGHLT
(PharMingen) , pAc5/V5-His, pMT/V5-His and
pMT/Bip/V5-his (Invitrogen) for insect cells. As the
vector for the insect cell, it is possible toexemplify
a baculovirus vector (Takara) in which cDNA of SY-OOl 



has been incorporated. Specifically, the expressed
product of the present invention can be obtained by
introducing the baculovirus expression vector in which
cDNA of SY-OOl has been incorporated into cultured
cells BmN4 or larvae of silkworm (Bombyx mori) using
nuclear polyhedrosis virus (BmNPV) of silkworm to
express, and isolating from a culture medium or a
silkworm body fluid by chromatography. The expressed
product of the present invention can also be obtained
by incorporating the cDNA of SY-OOl into the nuclear
polyhedrosis virus (AcNPV) of Autographa californica,
expressing it in Sf9 cells of Spodoptera frugiperda or
Tn5 cells of Trichoplusia ni, and likewise purifying
from a culture supernatant by chromatography .
Specific examples of the expression vector when the
yeast cell is used as the host include pAM82 [Proc.
Natl. Acad. Sci ., USA., 80: 1(1983)] having the
promoter for acid phosphatase gene . Examples of the
commercially available expression vector for the yeast
cell include pPICZ (Invitrogen) and pPICZ a
(Invitrogen). The promoter is not particularly
limited. When a bacterium belonging to genus
Escherichia is used as the host, it is possible to
preferably use tryptophan (trp) promoter, lpp
promoter, lac promoter, recA promoter and PL/PR
promoter . When the host belongs to genus Bacillus,
SPOl promoter, SP02 promoter, penP promoter and the
like are preferable. When the yeast is used as the
host, it is possible to suitably use pH05 promoter,
PGK promoter, GAP promoter, ADH promoter and the like.
The preferable promoters when the animal cell is used
as the host are the promoter derived from SV40, the
promoter of retrovirus, metallothionein promoter, heat
shock promoter, cytomegalovirus promoter, SRa promoter
and the like. When the insect cell is used as the
host, it is possible to exemplify plO baculovirus
promoter, polyhedrin promoter and the like. As the
expression vector of the DNA molecule of SY-OOl, an
expression vector for a fusion protein can be
preferably used.Specific examples of the vector
include pGEX (Promega) for expressing as the fusion
protein with glutathion-S-transf erase (GST) . A s the
polynucleotide sequence corresponding to a coding
sequence in the mature polypeptide, which helps the
expression and the secretion of the polypeptide from
the host cell, it is possible to exemplify a secretory
sequence and a leader sequence. These sequences
include marker sequences (hexahistidine tag, histidine
tag), e.g., hemagglutinin tag in the case of the
animal cell, used for the purification of the fused
mature polypeptide in the bacterial host. The method
for introducing the desired recombinant DNA
(expression vector) into the host cell and the method
for transforming with this are not particularly
limited, and various general methods can be employed.
The resulting transformant can be cultured in
accordance with the standard methods, and by the
culture, the objective protein (expressed product)
encoded by the DNA molecule of SY-OOl designed as
desired is expressed and produced (accumulated and
secreted) intracellularly or extracellularly or on a
cell membrane in the transformant. As a medium used
for the culture, various media commonly used can be
optionally selected and used depending on the host
cell employed. The culture can also be carried out
under the condition suitable for growth of the host
cell. The expressed product (recombinant protein ) of
the present invention obtained in this way can be
separated and purified by various separation
manipulations [see Biochemistry Data Book II, pages
1175-1259, 1st edition 1st printing published by Tokyo
Kagaku Dojin on June 23, 1980; Biochemistry, 25 (25) ,
8274 (1986) ; Eur. J . Biochem. , 163, 313 (1987) ]
utilizing its physical and chemical natures as
desired. Such methods specifically include usual
treatment of rearrangement, treatment (salting out) by
a protein precipitating agent, centrifugation, osmotic
shock, sonication, ultrafiltration, various liquid
chromatographysuch as molecular sieve chromatography
(gel filtration) , absorption chromatography,
.ion-exchange chromatography, affinity chromatography
and high performance liquid chromatography (HPLC),
dialysis and combinations thereof . The particularly
preferable method includes the affinity chromatography
using a column to which the antibody specific for
SY-OOl has been bound. When the polynucleotide
encoding SY-OOl is designed, it is possible to use the
DNA sequence of the DNA molecule of SY-OOl of SEQ ID
NO: 2 . In the sequence, it is also possible to
optionally select, change and use the codon for each
amino acid residue as desired. In the amino acid
sequence of SY-001, when a part of the amino acid
residues or the amino acid sequence is modified by
substitution, insertion, deletion or addition, various
methods such as site-specific mutagenesis described
above can be employed. (5) Expressed product of the
present invention which is active component of
pharmaceutical composition of the present invention
The expressed product (and the same expressed product
used for the screening method of the present
invention) of the present invention which is the
active component of the pharmaceutical composition of
the present invention can be obtained by'the gene
engineering techniques shown in the above (4) . The
inhibitory activity of the expressed product of the
present invention on the platelet aggregation is the
same as defined for the platelet aggregation
inhibitory activity of SY-001 described in the above
(1) . This inhibitory activity can be determined in
accordance with the platelet aggregation test method
publicly known, e.g., by the aggregation determination
method of the platelet-rich plasma (PRP) using the
turbidimetric light-transmittance platelet
aggregometer . More particularly, the platelet
aggregation inhibitory activity of the expressed
product of the present invention onthe platelet
aggregation can be determined and evaluated by
measuring the level of the platelet aggregation by the
addition of the platelet aggregating agent in PRP
prepared from the human blood in the presence or
absence of SY-OOl using the turbidimetric
light-transmittance platelet aggregometer, and
calculating the platelet aggregation inhibitory rate
of SY-001 from its platelet aggregation curve. The
inhibitory activity of the expressed product of the
present invention on the platelet adhesion is the same
as defined for the platelet adhesion inhibitory
activity (i.e. inhibit the platelet adhesion to
collagen) of SY-001 described in the above (1) . This
inhibitory activity can be determined in accordance
with the test method of the platelet adhesion to
collagen publicly known, e.g., by the determination
method of the platelet adhesion to collagen using the
Dc protein assay kit (BIO-RAD Laboratories) . More
particularly, the platelet adhesion inhibitory
activity of the expressed product of the present
invention on the platelet adhesion to collagen can be
determined and evaluated by measuring the level of the
platelet adhesion to collagen by the addition of the
platelet suspension prepared from the human blood in
the presence or absence of SY-001 using the Dc protein
assay kit, and calculating the platelet adhesion
inhibitory activity of SY-001 from its platelet
adhesion curve. The collagen binding ability of the
expressed product of the present invention on the
collagen binding is the same as defined for the
collagen binding ability (i.e. SY-001 binds to
collagen) of SY-001 described in the above (1) . This
collagen binding ability can be determined in
accordance with the test method of the collagen
binding publicly known, e.g., by the determination
method of the collagen binding ability using a Micro
Plate Reader with an absorbance change at 405-410nm.
More particularly, the collagen binding ability of the
expressed product of the present invention on the
collagen binding can be determined and evaluated by
measuring the level of the collagen binding ability of
SY-001 by the addition ofSY-OOl at given
concentrations in the presence or absence of collagen
using the microplate reader with an absorbance change
at 405-410nm, and calculating the collagen binding
ability of SY-OOl from its collagen binding curve. The
composition of the present invention is useful as the
therapeutic agent or the preventive agent for the
pathological conditions subsequent to the diseases and
the complications thereof, e.g., acute coronary
syndrome/ myocardial infarction, cerebral embolism,
chronic arterial obstruction, arterial sclerosis,
ischemic cerebral infarction, angina, venous
thrombosis, hypertension, pulmonary hypertension,
cerebral infarction, pulmonary infarction, cardiac
failure, nephritis, renal failure and subarachnoid
hemorrhage, caused by the formation of thrombus or
embolus, by the inhibitory activity of the expressed
product of the present invention on the platelet
aggregation and/or the platelet adhesion based on
comprising the expressed product of the present
invention as the active component. The composition of
the present invention is also useful for the
prevention of the thrombus formation upon PTCA and
stent placing and as the preventive agent of
restenosis after placing the stent by enfolding this
by, applying this on or embedding this in the stent
itself. (6) Chemical synthesis of SY-OOl which is
active component of pharmaceutical composition of the
present invention. The polypeptide (SY-OOl) which is
the active component of the pharmaceutical composition
of t h e present invention can also be produced by the
general chemical synthesis method in accordance with
the amino acid sequence information of SEQ ID NO:1 or
3 . The method includes peptide synthesis methods by a
usual liquid phase method or solid phase method. The
peptide synthesis methods include a so-called stepwise
elongation method in which each amino acid is
sequentially synthesized and bound one by one to
elongate the chain and a fragment condensation method
in which fragments comprising several amino acids are
synthesized and then respective fragments are coupled.
SY-OOl may be synthesized by either one thereof.A
condensation method employed for the peptide synthesis
can also be performed in accordance with the standard
methods. Examples of the standard methods can include
an azide method, a mixed acid anhydrate method, a DCC
method, an active ester method, an oxidation and
reduction method, a DPPA (diphenylphosphorylazide)
method, a DDC + additive (1-hydroxybenzotriazole,
N-hydroxysuccinamide, N-hydroxy-5-norbornene-2,
3-dicarboxyimide) method and Woodward method. Upon the
above peptide synthesis reaction, the amino acid not
involved in the reaction or the carboxyl group in the
peptide can be protected as lower alkyl ester such as
methyl ester, ethyl ester and tert-butyl ester, and
aralkyl ester such as benzyl ester, p-methoxybenzyl
ester and p-nitrobenzyl ester generally by esterif
ication. The hydroxyl group in the amino acid such as
tyrosine residue having a functional group in the side
chain may be protected with acetyl group, benzyl
group, benzyloxycarbonyl group or tert-butyl group,
but is not always necessary to be protected.
Furthermore, for example, guanidino group in arginine
residue can be protected with an appropriate
protecting group such as nitro, tosyl,
p-methoxybenzenesulfonyl, methylene-2-surfonyl,
benzyloxycarbonyl, isobornyloxycarbonyl or
adamantyloxycarbonyl group. A deprotection reaction of
these protecting groups in the amino acid, the peptide
and the polypeptide which is the active component of
the eventually obtained pharmaceutical composition of
the present invention, having the protecting group can
be carried out in accordance with the methods commonly
used such as contact reduction method and methods
using liquid ammonia/sodium, hydrogen fluoride,
hydrogen bromide, hydrogen chloride, trif luoroacetic
acid, acetic acid, formic acid, methanesulfonic acid
and the like. SY-OOl obtained in this way, which is
the active component of the pharmaceutical composition
of the present invention canbe optionally purified in
accordance with the various methods such as methods
using an ion-exchange resin, partition chromatography
and gel chromatography, and a countercurrent
distribution method commonly used in the field of
peptide chemistry. (7) Pharmaceutical composition of
the present invention It is important for the
pharmaceutical composition of the present invention to
contain SY-OOl or the expressed product of the present
invention as the active component. The pharmaceutical
composition is useful as the pharmaceutical
composition, particularly as a platelet aggregation
inhibitor for inhibiting or blocking the condition in
which the substance which induces the platelet
aggregation increases in human blood vessel
(particularly in coronary artery, aorta and cerebral
artery) or an aggregation ability of platelets is
facilitated in the blood vessel, or the condition in
which the damage has occurred in the blood vessel and
the platelets excessively aggregates at the damaged
site. The pharmaceutical composition is also useful,
particularly as a platelet adhesion inhibitor for
inhibiting or blocking the platelet adhesion to
substance as an aggregating agent, such as collagen in
which the substance which induces the adhesion with
platelet in human blood vessel (particularly in
coronary artery, aorta and cerebral artery) or an
adhesive ability of platelets is facilitated in the
blood vessel, or the condition in which the damage has
occurred in the blood vessel and the platelets
excessively aggregates at the damaged site. The
pharmaceutical composition of the present invention is
useful as the therapeutic agent or the preventive
agent for the pathological condition subsequent to the
diseases and the complications thereof, e.g., acute
coronary syndrome, myocardial infarction, cerebral
embolism, chronic arterial obstruction, arterial
sclerosis, ischemic cerebral infarction, angina,
venous thrombosis, hypertension, pulmonary
hypertension, cerebral infarction, pulmonary
infarction, cardiac failure, nephritis, renal failure
and subarachnoidhemorrhage caused by the formation of
thrombus or embolus, by taking advantage of its
inhibitory activity on the platelet aggregation and/or
the platelet adhesion. The pharmaceutical composition
is useful for the prevention of the thrombus formation
upon PTCA and stent placing, and the prevention of
restenosis after placing the stent by enfolding this
by, applying this on or embedding this in the stent
itself, with expecting the inhibitory activity of
SY-OOl on the platelet aggregation and/or the platelet
adhesion. SY-OOl or the expressed product of the
present invention which is the active component in the
pharmaceutical composition of the present invention
has the inhibitory activity on the platelet
aggregation and/or the platelet adhesion, and can be
used for the procedure of the disease associated with
the platelet aggregation and/or the platelet adhesion
in the target cell or tissue by taking advantage of
this action or activity. Examples of the target cell
affected by such platelet aggregation and/or the
platelet adhesion can include blood cells and
platelets. Examples of the tissues comprising these
cells can include coronary arterial vessel, cerebral
arterial vessel, cervical arterial vessel, arterial
vessel, venous vessel, peripheral arterial vessel,
peripheral venous vessel, renal arterial vessel and
hepatic arterial vessel. According to the platelet
aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity or the action to inhibit
the platelet aggregation and/or the action to inhibit
the platelet adhesion in the target cell, which the
pharmaceutical composition of the present invention
has, it is possible to treat or prevent the
pathological conditions subsequent to the diseases and
the complications thereof, e.g. , myocardial
infarction, cerebral embolism, chronic arterial
obstruction, arterial sclerosis, ischemic cerebral
infarction, angina, venous thrombosis, hypertension,
pulmonary hypertension, cerebral infarction, pulmonary
infarction, cardiac failure, nephritis, renal failure
and subarachnoid 



hemorrhage caused by the formation of thrombus or
embolus.According to the platelet aggregation
inhibitory activity and/or the platelet adhesion
inhibitory activity of SY-OOl on the platelet
aggregation and/or the platelet adhesion, it is
possible to prevent the thrombus formation upon PTCA
and stent placing and prevent restenosis after placing
the stent by enfolding the pharmaceutical composition
of the present invention by, applying it on or
embedding it in the stent itself. The pharmaceutical
composition of the present invention for the
prevention of restenosis after placing the stent can
be used as a cyclodextrin clathrate. The
pharmaceutical composition of the present invention
can also. be used by applying (thickly applying or
spraying) on a biodegradable resin which is a stent
material or embedding in the stent itself. SY-OOl or
the expressed product which is the active component in
the pharmaceutical composition of the present
invention also includes pharmaceutically acceptable
salts thereof. Examples of such a salt include
non-toxic alkali metal salts such as sodium,
potassium, lithium, calcium, magnesium, barium and
ammonium, alkali earth metal salts and ammonium salts
. These salts can be produced in accordance with the
standard methods. The above salts further include
non-toxic acid addition salts obtained by the reaction
of SY-001 or the expressed product of the present
invention with an appropriate organic or inorganic
acid. Examples of the representative non-toxic acid
addition salts include hydrochloride, hydrobromide,
sulfate, bisulfate, acetate, oxalate, valerate,
oleate, laurate, borate, benzoate, lactate, malate,
p-toluenesulf onate (tosylate) , citrate, fumarate,
succinate, tartrate, sulfonate, glycolate, ascorbate,
benzenesulfonate and napsylate. The pharmaceutical
composition of the present invention is prepared into
a pharmaceutical formulation form by making SY-001,
the expressed product of the present invention or the
salt thereof the active component, and containing a
pharmaceutically effective amount thereof together
with an appropriate pharmaceutical carrier or
diluent.As the pharmaceutical carrier used for
preparing the pharmaceutical formulation, it is
possible to exemplify excipients and diluents such as
fillers, thickeners, binders, wetting agents,
disintegrants, surface activators and lubricants.
These are optionally selected and used depending on a
dosage unit form of the resulting formulation. The
particularly preferable pharmaceutical formulation is
prepared by optionally using various ingredients,
e.g., a stabilizer, a germicidal agent, a buffer, an
isotonizing agent, a chelating agent, a pH adjuster, a
surfactant and the like, used for usual protein
formulations. Examples of the stabilizer in the above
include human serum albumin, common L-amino acids,
saccharides and cellulose derivatives. These can be
used alone or in combination with the surfactant.
Particularly, by this combination, the stability of
the active component is further enhanced in some cases
. The L-amino acid is not particularly limited, and
any of glycine, cysteine, glutamic acid and the like
may be used. The saccharides are not particularly
limited. For example, monosaccharides such as glucose,
mannose, galactose and fructose, sugar alcohol such as
mannitol, inositol and xylitol, disaccharides such as
sucrose, maltose and lactose, polysaccharides such as
dextran, hydroxypropyl starch, chondroitin sulfate and
hyaluronic acid, and derivatives thereof can be used.
The surfactant is not particularly limited, and any of
ionic surfactants and non-ionic surfactants can be
used. Specific examples thereof include
polyoxyethylene glycol sorbitan alkyl ester based,
polyoxyethylene alkyl ether based, sorbitanmonoacyl
ester based and fatty acid glyceride based surfactants
. The cellulose derivative is not particularly
limited. Methylcellulose, ethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose and sodium
carboxymethylcellulose and the like can be used.An
amount of the above saccharides to be added is about
0.0001 mg or more and preferably about 0.01 to 10 mg
relative to 1 mg of the active component. The amount
of the surfactant to be added is about 0.00001 mg or
more and preferably about 0.0001 to 0.01 mg relative
to 1 mg of the active component. The amount of human
serum albumin to be added is about 0.0001 mg or more
and preferably about 0.001 to 0.1 mg relative to 1 mg
of the active component. The amount of the L-amino
acid to be added is suitably about 0.001 to 10 mg
relative to 1 mg of the active component. The amount
of the cellulose derivative to be added is about
0.0001 mg or more and preferably about 0.001 to 0.1 mg
relative to 1 mg of the active component. The amount
of the active component contained in the
pharmaceutical formulation of the present invention is
optionally selected from the broad range. It is
suitable that the amount of the active component is
typically about 0.00001 to 70% by weight and
preferably about 0.0001 to 5% by weight in the
formulation. Various additives such as buffers,
isotonizing agents and chelating agents can be added
into the pharmaceutical formulation. Examples of the
buffer include boric acid, phosphoric acid, acetic
acid, citric acid, e-aminocaproic acid, glutamic acid
and/or salts thereof (e.g., alkali metal salts such as
sodium, potassium, calcium and magnesium salts and
alkali earth metal salts) . Examples of the
isotonizing agent include sodium chloride, potassium
chloride, saccharides and glycerine. Examples of the
chelating agent include sodium edetate and citric
acid. The pharmaceutical formulation can be prepared
as a solution formulation, and additionally can be
made into a lyophilized dosage form obtained by
lyophilizing the pharmaceutical formulation, which is
prepared at an appropriate concentration in use by
dissolving in the buffer containing saline. The dosage
unit form of the pharmaceutical formulation can be
optionally selected depending on a therapeutic
purpose.Representative examples thereof include solid
dosage forms such as tablets, pills, powdered drugs,
powders, granules and capsules, and liquid dosage
forms such as solutions, suspensions, emulsions,
syrups and elixirs . These are further categorized
into oral agents, parenteral agents, nasal agents,
vaginal agents, suppositories, sublingual agents and
ointment agents depending on administration routes,
and can be combined, molded and prepared in accordance
with common methods. If necessary, coloring agents,
preservatives, perfumes, flavoring agents and
sweeteners and other pharmaceuticals can also be
contained in the pharmaceutical formulation of the
present invention. An administration method of the
pharmaceutical formulation is not particularly
limited, and determined depending on various
formulation forms, an age, a gender, other conditions
and disease severity of a patient. For example, the
tablet, the pill, the liquid, the suspension, the
emulsion, the granule and the capsule are orally
administered. An injectable agent is administered
alone or in mixture with a common fluid replacement
such as glucose and amino acid intravenously, if
necessary intramuscularly, intracutaneously,
subcutaneously or intraperitoneally alone. The
suppository is administered intrarectally . The
vaginal agent is administered in vagina, the nasal
agent is administered in nose, the sublingual agent is
administered in oral cavity, and the ointment agent is
percutaneously administered topically. A dose of the
pharmaceutical formulation is not particularly limited
and is optionally selected from the broad range
depending on the desired therapeutic effect, the
administration method, a treatment period, the age,
the gender and the other conditions of the patient.
Generally, it is preferable that the dose is
determined so that the amount of the active component
is typically about 0.01 mg to 10 mg, preferably about
0.1 mg to 1 mg per kg of body weight per day. The
formulation can be administered by dividing into one
to several times per day or intermittently.(8)
Screening of substances (agonist) to facilitate
inhibitory activity on the platelet aggregation and/or
the platelet adhesion. The present invention also
provides the method for screening candidate compounds
to facilitate the inhibitory activity on the platelet
aggregation and/or the platelet adhesion. The method
is characterized by measuring the level of the
platelet aggregation inhibitory activity and/or the
platelet adhesion inhibitory activity of the
polypeptide comprising the amino acid sequence of SEQ
ID N0:l or 3 or the polypeptide comprising the amino
acid sequence having one or more amino acid deletions,
insertions, substitutions or additions in the amino
acid sequence of SEQ ID N0:l or 3 and having the
platelet aggregation inhibitory activity and/or the
platelet adhesion inhibitory activity in the presence
or absence of a subject substance, and selecting the
subject substance which affect the platelet
aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity as the agonist by
comparing the measurement value in the presence of the
subject substance with the measurement value in the
absence of the subject substance. The level of the
platelet aggregation inhibitory action can be obtained
by the platelet aggregation inhibition rate calculated
from the measurement values obtained using the
turbidimetric light-transmittance platelet
aggregometer . More particularly, the human blood
sample is collected using the syringe with the
anticoagulant, and the human platelet-rich plasma
(PRP) is prepared from the collected whole blood by
centrifugation. A solution of purified SY-OOl
previously dissolved in PBS is added to PRP, which is
then preincubated at 370C . Subsequently, a collagen
solution (supplied from NYCOMED) as the platelet
aggregating agent is added thereto to aggregate the
platelet, and the incubation is continued for a given
time period. Then, a transmittancy of the solution is
measured using the turbidimetric light-transmittance
platelet aggregometer (MCM HEMA TRACER 313M: supplied
from MC Medical)to make the platelet aggregation
curve. The platelet aggregation inhibition rate can be
calculated from this curve in each case of SY-OOl or
SY-OOl + subject substance. A s the above aggregating
agent, it is possible to use ADE, CRP, convulxin,
TRAP, epinephrine, arachidonic acid, U-46619, A23187
and the like in addition to collagen. The level of the
platelet adhesion inhibitory activity can be also
obtained by the platelet adhesion inhibition rate
calculated from the measurement values obtained using
the Dc protein assay kit (Lowry's method [Lowry,
O.et.al. ,J .Biol. Chem. ,193, 265(1951)] BIO-RAD
-Laboratories) . More pa-rticularly, the human blood
sample is collected using the syringe with the
anticoagulant, and the human platelet suspension is
prepared from PRP obtained by the centrifugation of
whole blood. A solution of purified SY-OOl previously
dissolved in PBS is added on 96 well plate coated with
collagen and is incubated for 30 minutes at room
temperature. After the incubation, the platelet
suspension is added to well and is incubated for 45
minutes at room temperature. After the incubation, the
incubation solution is removed with pipette from well
and is washed it with PBS. PBS solution containing 1%
SDS is added to well, and the well is dried with air
after the shaking and the stirring. Then, the
distilled water is added to well, the protein amount
of each well is measured using a Dc protein assay kit
(BIO-RAD Laboratories) , and a platelet adhesion
inhibitory activity rate of SY-OOl is calculated from
an obtained measurement value based on the value in
the control containing no SY-OOl and calculating the
platelet adhesion inhibitory activity of SY-OOl from
its platelet adhesion curve. The platelet adhesion
inhibition rate can be calculated from this curve in
each case of SY-OOl or SY-OOl + subject substance. As
the above platelet adhesion inducer, it is possible to
use collagen. The present invention also provides the
method for screening the candidate substance which
augment the plateletaggregation inhibitory activity of
SY-OOl, comprising the following steps (1) to (4) :
(1) a step of preparing the culture medium comprising
the cell transformed with the expression vector of
SY-OOl and the platelet-rich plasma (PRP) ; (2) a step
of inducing the platelet aggregation by adding the
platelet aggregating substance into the culture medium
of the above (1) in the presence or absence of the
subject substance; (3) a step of measuring the levels
of the platelet aggregation inhibition in the presence
of the subject substance and in the absence of the
subject substance in the above- (2); and (4) a step of
selecting the subject substance as the candidate
substance when the measurement value in the presence
of the subject substance is larger than the
measurement value in the absence of the subject
substance. The present invention also provides the
method for screening the candidate substance which
augments the platelet aggregation inhibitory action of
the expressed product of the present invention,
comprising the following steps (1) to (4) : (1) a step
of preparing the culture medium comprising the cell
containing the expressed product of the present
invention and the platelet-rich plasma (PRP) ; (2) a
step of inducing the platelet aggregation by adding
the platelet aggregating substance into the culture
medium of the above (1) in the presence or absence of
the subject substance; (3) a step of measuring the
levels of the platelet aggregation inhibition in the
presence of the subject substance and in the absence
of the subject substance in the above (2); and (4) a
step of selecting the subject substance as the
candidate substance when the measurement value in the
presence of the subject substance is larger than the
measurement value in the absence of the subject
substance. The present invention also provides the
method for screening the candidate substance which
determines the platelet adhesion inhibitory activity
of SY-001, comprising the following steps (1) to
(4):(1) a step of preparing the culture medium (on
well) comprising the cell transformed with the
expression vector of SY-OOl and the well plate coating
with platelet adhering substance (i .e. collagen) ;
(2) a step of inducing the platelet adhesion by adding
the platelet suspension into the culture medium of the
above (1) in the presence or absence of the subject
substance; (3) a step of measuring the levels of the
platelet adhesion inhibition in the presence of the
subject substance and in the absence of the subject
substance in the above (2); and (4) a step of
selecting the subject substance as the candidate
substance when the measurement value in the presence
of the subject substance is larger than the
measurement value in the absence of the subject
substance. The present invention further provides the
method for screening the candidate substance which
determines the platelet adhesion inhibitory action of
the expressed product of the present invention,
comprising the following steps (1) to (4) : (1) a step
of preparing the culture medium (on well) comprising
the cell containing the expressed product of the
present invention and the well plate coating with
platelet adhering substance (i.e. collagen); (2) a
step of inducing the platelet adhesion by adding the
platelet suspension into the culture medium of the
above (1) in the presence or absence of the subject
substance; (3) a step of measuring the levels of the
platelet adhesion inhibition in the presence of the
subject substance and in the absence of the subject
substance in the above (2); and (4) a step of
selecting the subject substance as the candidate
substance when the measurement value in the presence
of the subject substance is larger than the
measurement value in the absence of the subject
substance. The screening method of the present
invention can be carried out by practically applying
high throughput screening technology. According to the
practical application of thistechnology, for example,
in the screening for an accelerator 



of the platelet aggregation inhibitory activity and/or
the platelet adhesion inhibitory activity, a
preparation (including SY-OOl and labeled ligand of
the polypeptide) with any of a synthetic reaction
mixture, a cell fraction, a blood fraction, e.g.,
platelet-rich plasma or platelet suspension is
incubated in the presence or absence of the subject
substance to be screened. Whether the subject
substance agonizes the action of SY-OOl or antagonizes
the action of SY-001 is detected by the decrease of
the bound labeled ligand. The activity level of SY-001
can be detected by a reporter system of colorimetric
label (is not limited to this) , the incorporation of
a reporter gene responsible to the activity change of
the polynucleotide or the polypeptide, or a binding
assay publicly known in the art. A competitive assay
in which SY-001 or the other mutant [e.g., SY-001
(151-269) , SY-001 (21-269) ] and the other platelet
aggregation inhibitor (e.g., acetylsalicylic acid,
cilostazol) are combined with the compound which is
bound thereto can be used for screening the candidate
compound as the accelerator of the platelet
aggregation inhibitory activity. A competitive assay
in which SY-001 or the other mutant [e.g., SY-001
(151-269) , SY-001 (21-269) ] and the other platelet
adhesion inhibitor (e.g., Ticlopidine) are also
combined with the compound which is bound thereto can
be used for screening the candidate compound as the
accelerator of the platelet adhesion inhibitory
activity. The subject substance (candidate compound )
screened by the screening method of the present
invention is highly likely the agonist of SY-001 as
the accelerator of the platelet aggregation inhibitory
activity and/or the platelet adhesion inhibitory
activity. The agonist can be the substance to increase
the platelet aggregation inhibitory activity and/or
the platelet adhesion inhibitory activity measured by
the presence thereof in the screening system of the
present invention.Specific examples of these subject
substances include oligopeptides, proteins,
antibodies, RNA molecules, siRNA, non-peptide
compounds (synthetic compounds), fermented products,
cell extracts (plant extracts, animal extracts) and
plasma. These substances may be those newly developed
or known substances . Examples of the platelet
aggregation inhibitory substance and/or the platelet
adhesion inhibitory substance include inorganic or
organic low molecular compounds, naturally occurring
or synthetic peptides and polypeptides, or peptides
and polypeptides prepared by the gene recombination
technology, which augment the activity of SY-OOl by
binding thereto. The sense DNA molecule for the DNA
molecule encoding SY-OOl, administered directly in
vivo or administered in the form inserted in the
recombinant vector is also included in the above
platelet aggregation inhibitory substance and/or the
platelet adhesion inhibitory substance. The candidate
substance having the activity to augment the platelet
aggregation inhibitory activity, and/or the platelet
adhesion inhibitory activity screed in accordance with
the screening method of the present invention is
evaluated as follows. That is, the candidate substance
which increases or facilitates the platelet
aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity by about 20% or more,
preferably about 30% or more and more preferably about
50% or more compared with the control (absence of the
subject substance) can be evaluated as the compound to
facilitate the platelet aggregation inhibitory
activity and/or the platelet adhesion inhibitory
activity. The compound to facilitate the platelet
aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity is thought to be useful
as the therapeutic agent or the preventive agent for
the pathological condition subsequent to the diseases
and the complications thereof, e.g. , myocardial
infarction, cerebral embolism, chronic arterial
obstruction, arterial sclerosis, ischemic cerebral
infarction, angina,venous thrombosis, hypertension,
pulmonary hypertension, cerebral infarction, pulmonary
infarction, cardiac failure, nephritis, renal failure
and subarachnoid hemorrhage caused by the formation of
thrombus or embolus. Among the substances to
facilitate the platelet aggregation inhibitory
activity and/or the platelet adhesion inhibitory
activity, obtained by the screening method of the
present invention, it is thought that there also is
the substance itself having the activity to inhibit
the platelet aggregation induced by the platelet
aggregating substance in vivo, and/or to inhibit the
platelet adhesion induced by the platelet adhering
substance in vivo and such a substance is thought to
be useful as the platelet aggregation inhibitor and/or
the platelet adhesion inhibitor in various field
including the pharmaceutical field. (9) Kit for
screening The present invention can provide a kit for
screening the agonist for SY-OOl, characterized by
comprising the platelet-rich plasma, SY-OOl (including
the expressed product of the present invention) and
the platelet aggregating agent as the constituents.
The kit for screening of the present invention
comprises (1) SY-001 (e.g., the polypeptide having the
amino acid sequence of SEQ ID N0:l or 3 ) or the
expressed product of the present invention (e.g., the
expressed product of the DNA molecule encoding SY-001,
of the DNA sequence of SEQ ID NO:2 or 4), (2) the cell
culture medium comprising the platelet-rich plasma and
(3) the platelet aggregating agent as the essential
ingredients. Similarly to the kits for screening of
this type, the kit can comprise various reagents such
as cell culture media, reaction diluents, staining
agents, buffers, fixing solutions and washing
solutions as other optional ingredients. Specific
examples of the kit of the present invention include
those comprising the following constituents 1 to 3 :
Constituent 1 : cells (SY-001 expressing cells,
cultured cells comprising Escherichia coli cells or
insect cells transformedwith the polynucleotide (DNA
molecule) encoding SY-OOl) cultured in a 60 mm dish at
0.5 to 1 x 105 cells/well at 37C under 5% CO2 using
MOPS buffer containing EGTA-Na; Constituent 2 : the
substance (e.g., collagen, ADP) to induce the platelet
aggregation; and Constituent 3 : platelet-rich plasma.
In the screening method using the kit for screening of
the present invention, the platelet aggregation
inhibition rate is detected in the platelet-rich
plasma per well unit visual field of the well in which
the test substance (subject substance, medicament
candidate substance) has been added. Then, the
platelet aggregation inhibition rate is detected in
the well in which the test substance has not been
added. Subsequently, the significant difference is
tested between the former rate and the latter rate.
These measurement and evaluation can be carried out in
accordance with the standard methods . The present
invention can also provide a kit for screening the
agonist for SY-OOl, characterized by containing the
platelet adhering agent (i.e. collagen), SY-OOl
(including the expressed product of the present
invention) and the platelet suspension as the
constituents. The kit for screening of the present
invention comprises (1) SY-OOl (e.g., the polypeptide
having the amino acid sequence of SEQ ID NO:1 or 3 )
or the expressed product of the present invention
(e.g., the expressed product of the DNA molecule
encoding SY-OOl, of the DNA sequence of SEQ ID NO:2 or
4), (2) the platelet adhering substance (i.e.
collagen) and (3) the platelet suspension as the
essential ingredients. Similarly to the kits for
screening of this type, the kit can comprise various
reagents such as cell culture media, reaction
diluents, staining agents, buffers, fixing solutions
and washing solutions as other optional ingredients.
Specific examples of the kit of the present invention
include those comprising the following constituents 1
to 3 : Constituent 1 : cells (SY-OOl expressing cells,
cultured cells comprising Escherichia coli cells or
insect cells transformedwith the polynucleotide (DNA
molecule) encoding SY-OOl) cultured in a 60 mm dish at
0.5 to 1 x 105 cells/well at 37C under 5% CO2 using
PBS buffer; Constituent 2 : the platelet adhering
substance (e. g ., collagen, ADP) to induce the
platelet adhesion; and Constituent 3 : platelet
suspension. In the screening method using the kit for
screening of the present invention, the platelet
adhesion inhibition rate is detected as the level of
the platelet adhesion to collagen per well unit visual
field of the well in which the test substance (subject
substance, medicament candidate substance) has been
added. Then, the platelet adhesion inhibition rate is
detected in the well in which the test substance has
not been added. Subsequently, the significant
difference is tested between the former rate and the
latter rate. These measurement and evaluation can be
carried out in accordance with the standard methods.
EXAMPLES The present invention will be described in
more detail with reference to the following Examples.
These Examples are only for exemplification and do not
limit the present invention. <Example 1> 1 .
Preparation of cDNA library from salivary gland in
Anopheles stephensi Female Anopheles stephensi (SDA500
strain) 3 to 7 days after eclosion was made suck blood
in a mouse (BALB/c strain purchased from CLEA Japan
Inc.) . Wings, feet, a head portion and an abdominal
portion were removed from the mosquito 6 hours after
sucking the blood, and only a breast portion including
the salivary gland was stored in liquid nitrogen. At
the time when the breast portions of 300 mosquitoes
were collected, RNA was extracted using RNeasy Midi
Kit (QIAGEN) . A library was made by collecting poly
A-added RNA, making cDNA using reverse transcriptase,
adding restriction enzyme sites (EcoRI and HindIII
sites) at both ends and incorporating into l
SCREEN-ICloning Kits (Novagen) . 2 . Imunoscreening of
salivary, gland cDNA library Escherichia coli
(ER-1647, Takara) was infected with each phage of the
above library, and screened using an anti-Anopheles
Stephens! salivary gland antibody as a probe. The
anti-Anopheles stephensi salivary gland antibody was
made by immunizing a rabbit with a homogenate of the
Anopheles stephensi salivary gland together with
Freund's adjuvant. A positive clone obtained by the
screening was infected to Escherichia coli ER-1647 and
amplified Then the phage was removed and an inserted
portion was cloned into a plasmid pSCREEN-lb (+)
(Novagen) using CreMediated Plasmid Excision (Novagen)
. A base sequence of the inserted portion was
sequenced utilizing DNA portions (SP6 promoter primer:
SEQ ID NO: 10, product code No. TKR3867, Takara Bio,
and T7 terminator primer: SEQ ID NO: 11, product code
No. NV432, Novagen) added at both ends of pXCREEN
using 310 Genetic Analyzer supplied from ABI. As a
result of analyzing the base sequence, it was found
that a cloned gene fragment contained a stop codon but
deleted an initiation codon. In order to obtain the
deleted 5 " region of SY-OOl cDNA, 5 '-RACE method
[Frohman, M . A., et al., PNASC, 8 , 8998-9002(1988)]
was performed using l screen phage DNA extracted from
the salivary gland cDNA library as a template and
using primers, SP6 promoter primer (SEQ ID NO: 10) and
pAnS-1 primer of SEQ ID NO: 12 to clone a DNA fragment
of about 470 bp. This DNA fragment was overlapped with
the DNA fragment obtained in the above screening, and
further contained the initiation codon. The two DNA
fragments were ligated to determine the entire base
sequence of the DNA molecule encoding SY-OOl. An ORF
found in the cDNA encoded 269 amino acid residues of a
putative protein of 28.5 kDa and contained 807 bp.
This protein was predicted to be the protein secreted
as the saliva because it was predicted from the
deduced amino acid sequence that this protein was an
acidic protein with pl=3.8, 21 amino acid residues at
the N terminus were hydrophobic and exhibiteda signal
peptide-like sequence and the C terminus had no
membrane anchor region. This deduced amino acid
sequence is shown in SEQ ID NO: 5 . The base sequence
of the DNA molecule encoding the amino acid sequence
is shown in SEQ ID NO: 6 . 3 . Expression of SY-OOl by
recombinant DNA and purification thereof (1)
Production of SY-OOl (22-269) A DNA fragment encoding
the amino acid residues at positions 22 to 269 of
SY-OOl (SEQ ID NO: 5 ) was amplified by PCR. The
salivary gland cDNA shown in the above 1 was used as
the template. The primer pAnSG-F7 (SEQ ID NO: 13) used
had Ncol site (CCATGG) at 3rd to 8th sites from the 5
' end, and the primer pAnSG-Rl (SEQ ID NO: 14) used
had Notl site (GCGGCCGC) at 2nd to 9th sites from the
5 ' end. Then, the DNA fragment was cloned into
pENTR/D-TOPO (Invitrogen) to construct the plasmid
pENTR-SY-001-Exon 1-4. Subsequently, an SY-OOl DNA
fragment (about 760 bp) obtained by cleaving
pENTR-SY-001-Exon 1-4 with Ncol and Notl was inserted
into Ncol/Notl site of pET32-b(+) (Novagen) to
construct the plasmid pET32-SY-001-Exon 1-4.
Escherichia coli BL21 (DE3) (Novagen) was transformed
with this pET32-SY-001-Exon 1-4, and the resulting
transformant was cultured with shaking in 6 mL of LB
medium (LBA) containing 50 mg/mL of ampicillin for 15
hours at 37C. Then, the cultured medium was added into
600 mL of LBA, which was then cultured with shaking 4
hours at 37C for. Subsequently 6 mL of 100 mM IPTG was
added into the culture medium, which was further
cultured with shaking for 4 hours at 37C. The
resulting culture medium was centrifuged at 6,000 xg
for 15 minutes, and a supernatant was removed. A
resulting pellet was lysed by adding 40 mL of 6 M
guanidine hydrochloride thereto. A resulting bacterial
solution was centrifuged at 30,000 xg for 25 minutes,
and the supernatant was collected. To this, 1.8 mL of
Ni-NTA (QIAGEN) was added, which was then stirred for
15 hours at 40C . The mixture was centrifuged at 3,000
xg for 3minutes, the supernatant was removed and
Ni-NTA was collected. A 6 M urea-TBS solution (6 M
urea, 150 mM NaCl, 50 piM Tris-HCl [pH7.5]) containing
10 mM imidazole was added to collected Ni-NTA. The
resulting mixture was centrifuged at 3,000 xg for 3
minutes, and the supernatant was removed. The
resulting Ni-NTA was packed into a column. The SY-001
Exon 1-4 protein was eluted from the column as
follows. That is, 2 mL of 6M urea-TBS solutions
containing 20 mM, 50 mM, 100 mM and 200 mM imidazole,
respectively were sequentially run through the column,
and respective fractions were collected. A portion of
each fraction was electrophoresed on 12% SDS-PAGE, and
then stained with Coomassie staining to determine the
fraction which contained the SY-001 Exon 1-4 protein.
This fraction was dialyzed against PBS for 48 hours.
The amount of the protein was quantified using BCA
Protein Assay Kit (PIERCE), and a yield was 5.0 mg.
The amino acid sequence of the recombinant protein
obtained in this way was as shown in SEQ ID NO: 7 .
The amino acid sequence at positions 1 to 162 and the
amino acid sequence at positions 410 to 420 are the
amino acid sequences derived from a thioredoxin
protein and pET32-b(+) containing a His tag sequence,
respectively. The amino acid sequence of SY-001 (22 to
269) of the present invention is located at positions
162 to 409. (2) Production of SY-001 (148-269) PCR
with pET32-SY-001 Exonl-4 prepared in the above (1) as
the template was performed using the primers pAnSG-F8
(SEQ ID N0:15) and pAnSG-Rl (SEQ ID NO:14). The
resulting DNA fragment (382 bp) was cloned into
pENTR/D-TOPO (Invitrogen) to construct the plasmid
pENTR-SY-001 Exon 3-4. The plasmid pENTR-SY-001 Exon
3-4 was cleaved with Ncol/Notl to obtain the DNA
fragment of 372 bp. This was inserted into the
Ncol/Notl sites of pET32 (b)+ (Novagen) to construct
the plasmid pET32-SY-001 Exon 3-4. Escherichia coli
BL21 (DE3) (Novagen) was transformed with
pET32-SY-001-Exon 3-4 obtained above, and the
resultingtransformant was cultured with shaking in 6
mL of LB medium (LBA) 



containing 50 mg/mL of ampicillin for 15 hours at 37C.
Then, the cultured medium was added into 600 mL of
LBA, which was then cultured with shaking for 4 hours
at 370C . Subsequently 6 mL of 100 mM IPTG was added
into the culture medium, which was further cultured
with shaking for 4 hours at 370C . The resulting
culture medium was centrifuged at 6,000 xg for 15
minutes, and the supernatant was removed. The
resulting pellet was lysed by adding 40 mL of 6 M
guanidine hydrochloride thereto. The resulting
bacterial solution was centrifuged at 30,000 xg for 25
minutes, and the supernatant was collected. To this,
1.8 mL of Ni-NTA (QIAGEN) was added, which was then
stirred for 15 hours at 40C . The mixture was
centrifuged at 3,000 xg for 3 minutes, the supernatant
was removed and Ni-NTA was collected. The 6M urea-TBS
solution (6 M urea, 150 mM NaCl, 50 mM Tris-HCl
[pH7.5]) containing 10 mM imidazole was added to
collected Ni-NTA. The resulting mixture was
centrifuged at 3,000 xg for 3 minutes, and the
supernatant was removed. The resulting Ni-NTA was
packed into the column. The SY-001 Exon 3-4 protein
was eluted from the column as follows. That is, 2 mL
of the 6M urea-TBS solutions containing 20 mM, 50 mM,
100 mM and 200 mM imidazole, respectively were
sequentially run through the column, and respective
fractions were collected. A portion of each fraction
was electrophoresed on 12% SDS-PAGE, and then stained
with Coomassie staining to determine the fraction
which contained the SY-001 Exon 3-4 protein. This
fraction was dialyzed against PBS for 48 hours. The
amount of the protein was quantified using BCA Protein
Assay Kit (PIERCE), and the yield was 1.8 mg. The
amino acid sequence of the recombinant protein
obtained in this way was as shown in SEQ ID NO: 8 ,
and had the amino acid sequence contained 293 amino
acid residues. In this amino acid sequence, the amino
acid sequence at positions 1 to 160 and the amino acid
sequence at positions 283 to 293 are the amino acid
sequences derived from a thioredoxin protein
andpET32-b(+) containing a His tag sequence,
respectively. The amino acid sequence of SY-OOl (148
to 269) is located at positions 161 to 282. Example 2
Production of recombinant SY-OOl (21-269) using
baculovirus expression system (1) Production of
baculovirus SY-001 (21-269) A DNA fragment encoding
the polypeptide at positions 21 to 269 of SY-001 (SEQ
ID N0:l) was amplified by PCR using the salivary gland
cDNA shown in Example 1 , 1 as the template. The
primer pAnSG-F10 (SEQ ID NO: 16) used had BamHI site
(GGATCC) at 5th to 10th sites from the 5 1 end and a
FLAG sequence at 12th G to 41st A . The primer
pAnSG-Rl (SEQ ID NO: 14) used had Notl site (GCGGCCGC)
at 2nd to 9th sites from the 5 1 end. The DNA fragment
was cloned into pENTR/D-TOPO (Invitrogen) to construct
the plasmid pENTR-SY-001-Exon 1-4. Subsequently, an
SY-001 fragment (780 bp) obtained by cleaving
pENTR-SY-001-Exon 1-4 with BamHI/Notl was inserted
into BamHI/Notl sites of pBACgus-1 (Novagen) to
construct a baculovirus transfer vector plasmid
pBACgus-SY-001-Exon 1-4. Recombinant baculovirus was
made using a recombinant baculovirus making kit
(BacVector-2000 Transfection Kit, Novagen) by
co-transf ecting Sf9 cells with the above baculovirus
transfer vector plasmid pBACgus-SY-001-Exon 1-4 and
BacVector-2000 DNA. The prepared recombinant
baculovirus was designated as AcNPV-SY-001-Exon 1-4.
That is, the Sf9 cells were cultured at 1 x 107 cells
per 150 mm petri dish, and infected with
AcNPV-SY-001-Exon 1-4 at an infection multiplicity of
about 5 . After 3 to 4 days, about 250 mL of the
culture supernatant was collected from 10 of 150 mm
petri dishes, and 1 .5 mL of Ni-NTA (QIAGEN) was added
thereto, which was then stirred for 15 hours at 4C.
The mixture was centrifuged at 3,000 xg for 3 minutes
and the supernatant was discarded. Ni-NTA was
collected, and 50 mL of a TBS solution (15OmMNaCl, 50
mM Tris-HCl [pH7.5]) containing 10 mM imidazolewas
added thereto. The resulting mixture was further
centrifuged at 3,000 xg for 3 minutes and the
supernatant was discarded. The obtained Ni-NTA was
packed in the column. The SY-OOl Exon 1-4 protein was
eluted from the column as follows. That is, 2 mL of
the TBS solutions containing 20 mM, 50 mM, 100 mM and
200 mM imidazole, respectively were sequentially run
through the column, and respective fractions were
collected. A portion of each fraction was
electrophoresed on 12% SDS-PAGE, and then stained with
Coomassie staining to determine the fraction which
contained the SY-001 Exon 1-4 protein. This fraction
was dialyzed against PBS for 48 hours. The amount of
the protein was quantified using BCA Protein Assay Kit
(PIERCE), and the yield was 0.8 mg. The amino acid
sequence of the recombinant protein SY-001 (21-269)
obtained in this way is shown in SEQ ID NO: 9 . In the
sequence, the sequence at positions 1 to 10 is the
FLAG sequence, the amino acid sequence at positions 11
to 259 is the sequence of SY-001 (21-269), and the
sequence at positions 260 to 270 is the sequence
derived from pBACgus-1 containing the His tag
sequence. Example 3 The inhibitory action of SY-001 on
the platelet aggregation was evaluated by measuring
the platelet aggregation in platelet-rich plasma (PRP)
using a turbidimetric light-transmittance platelet
aggregometer . An outline of the method is as follows.
That is, first, a blood sample was collected from a
healthy donor using a syringe with anticoagulant, and
the platelet-rich plasma (PRP) was prepared by
centrifuging the collected whole blood. The prepared
PRP was mixed and pre-incubated with an SY-001
solution [PBS solution in which SY-001 having the
amino acid sequence of SEQ ID NO: 7 prepared in
Example 1 , 3-(l) had been dissolved] or PBS as the
control, and subsequently the platelets were
aggregated by adding a platelet aggregating agent. As
the platelet aggregating agent, ADP (supplied from
Sigma) , collagen(supplied from NYCOMED) , CRP
(supplied from Peptide Institute Inc.) , convulxin
(supplied from Alexis) , TRAP (supplied from Sawaday
Technology Co.), epinephrine (supplied from Daiic'hi
Pharmaceutical Co., Ltd.), arachid 'onic acid
(supplied from Sigma), U-46619 (supplied from Cayman)
or A23187 (supplied from Sigma) was used,
respectively. Then, the platelet aggregation rate was
measured over 5 minutes using the turbidimetric
light-transmittance platelet aggregometer (MCM HEMA
TRACER 313M: supplied from MC Medical) , and the
maximum aggregation rate was obtained in the
measurement for 5 minutes. The platelet aggregation
inhibition rate (%) of SY-OOl was calculated in
accordance with the following formula . Platelet
aggregation inhibition rate (%) = (1 - As/Ac) x 100
As: Maximum platelet aggregation rate in PRP with
SY-OOl Ac: Maximum platelet aggregation rate in PRP
alone as control Details of the above manipulation are
as shown in the following (a) to (c) . (a) First, 60
mL of blood was collected from the healthy donor using
the syringe with 6 mL of 3.8% sodium citrate as the
coagulant. Subsequently, the blood was centrifuged at
1,100 rpm for 10 minutes, and a human platelet-rich
plasma (PRP) layer as an upper layer was transferred
into another test tube. A remaining lower layer
portion was centrifuged at 3,000 rpm for 10 minutes,
and a resulting upper clear yellow layer
(platelet-poor plasma, PPP) was transferred into
another test tube. The mixture in which the number of
platelets had been adjusted at 3 x 108/mL was made by
mixing PRP and PPP obtained above, and used in the
subsequent measurement. This mixture is referred to as
a "PRP measurement sample" in the following
measurement . The platelet aggregation rate of the
platelet aggregometer was set so that the light
transmittance in PPP was 100% of the platelet
aggregation rate and the light transmittance in PRP
was 0% of the platelet aggregation rate.(b)
Determination of collagen concentration and
measurement of platelet aggregation inhibitory
activity First, an aggregation cuvette in which 200 mL
of the PRP measurement sample containing no SY-001 had
been added was set in the platelet aggregometer, and
incubated for 2 minutes at 37C. Subsequently, 22.2 mL
of a collagen solution (supplied from NYCOMED GmBH,
Moriya Sangyo) was added thereto, and the platelet
aggregation rate was continuously measured over 5
minutes at 37C. The highest platelet aggregation rate
in 5 minutes was made the maximum platelet aggregation
rate. In the collagen solution, the concentrations at
5 to 20 mg/mL (final concentrations in the PRP
measurement sample were 0.5 to 2 mg/mL) were employed
as submaximum concentrations at which 70% of the
maximum platelet aggregation rate was induced. c )
Then, (i) SY-001 (22-269) [having the amino acid
sequence of SEQ ID NO: 7 prepared in Example 1 ,
3-(I)] prepared at 30 nM, 100 nM and 300 nM,
respectively, (ii) SY-001 (148-269) [having the amino
acid sequence of SEQ ID NO: 8 prepared in Example 1 ,
3- (2)] prepared at 100 nM, 300 nM and 1000 nM,
respectively or (iii) PBS (137 mM NaCl, 2.7 mM KCl,
8.ImMNa 2HPO 4, 1.5 mM KH PO ) as the control was
added into each cuvette in which 200 mL of the PRP
measurement sample had been added. Each mixture was
set in the platelet aggregometer, and incubated for 2
minutes at 37C. Subsequently, 22.2 mL of the collagen
solution at a given concentration determined above was
added thereto, and the platelet aggregation rate was
measured over 5 minutes from the addition thereof. The
result of the platelet aggregation inhibitory activity
of SY-001 (22-269) induced by the stimulation with
collagen is shown in FIG. 1 . The result of the
platelet aggregation inhibitory activity of SY-001
(148-269) induced by the stimulation with collagen is
also shown in FIG. 2 . In each figure, a horizontal
axis represents a time course (-0.5 to 5 minutes) from
30 seconds before the addition of collagen, and a
vertical axis represents the platelet aggregation rate
(%) .In FIG. 1 , the curve 1 shows the result in the
case of adding SY-OOl (22-269) at a concentration of
300 nM, the curve (2) shows the result of SY-001
(22-269) at 100 nM, the curve (3) shows the result of
SY-001 (22-269) at 30 nM, and the curve (4) shows the
result of the control. In FIG. 2 , the curve 1 shows
the result in the case of adding SY-001 (148-269) at a
concentration of 1000 nM, the curve (2) shows the
result of SY-001 (148-269) at 300 nM, the curve (3)
shows the result of SY-001 (148-269) at 100 nM, and
the curve (4) shows the result of the control. As is
evident from the results shown in these figures, it
has been shown that SY-001 of the present invention
reduces the platelet aggregation induced by the
stimulation with collagen as its addition amount is
increased, i.e., SY-001 has the platelet aggregation
inhibitory activity. The same experiments as the above
were performed using the recombinant protein SY-001
(21-269) produced in the baculovirus expression system
in Example 2 . As a result, substantially the same
results as those shown in FIG. 1 were obtained.
Consequently, it is obvious that the SY-001 of the
present invention has the platelet aggregation
inhibitory activity. In the experiments using the
above SY-001 (21-269) , the platelet aggregation rates
were obtained by changing the concentrations of SY-001
(21-269) from 3 nM to 1000 nM. Then, log-logit
analysis for the platelet aggregation inhibitory
activity (IC50) of SY-001 (21-269) was performed using
SAS software (SAS Institute, Japan, Release 8.1) . A s
a result, IC50 of SY-001 (21-269) was calculated to be
25 nM. From the above results, it has been speculated
that an epitope portion present in the C terminal side
between positions 148 and 269 in the amino acid
sequence of SY-001 of SEQ ID NO: 5 might contribute to
the platelet aggregation inhibitory activity of SY-001
of the present invention. Example 4Synthesis of SY-OOl
mutant SY-001 is synthesized below by solid phase
synthesis method using Fmoc
(9-fluorenylmethyloxycarbonyl) method. A synthetic
polypeptide having the desired number of amino acid
residues from the N terminus to C terminus of the
amino acid sequence of SEQ ID NO: 5 can be obtained by
reacting in a continuous flow mode using TBTU [2-
(lH-Benzotriazole-1-yl) -1, 1 , 3
,3-tetramethyluronium tetraf luoroborate] and HOBt
[1-Hydroxybenzotriazole hydrate] as active reagents.
If necessary, the resulting synthetic polypeptide can
be dissolved in dimethylsulf oxide and further diluted
with acetonitrile . Formulation Example 1 (1) The
pharmaceutical composition of the present invention in
the injectable formulation was prepared by adding and
mixing 100 mg/mL of SY-001 (having the amino acid
sequence of SEQ ID NO: 8), 0.01 mg/mL of Tween 80
(Polyoxyethylene (20) Sorbitan Monooleate; Polysorbate
80), 15 mg/mL of dextran 40, 0.1 mg/mL of cysteine and
1.0 mg/mL of HSA (human serum albumin) in 0.01 M
citric acid-sodium citrate buffer (pH b .O),
filtrating the mixture (using a membrane filter of
0.22 mm ), then sterilely dispensing the filtrate by 1
mL in a vial and 'lyophilizing it. The formulation can
be used by dissolving in 1 mL of saline in use. (2)
The pharmaceutical composition of the present
invention in the injectable formulation was prepared
by adding 10 mg/0.1 mL of SY-001 (having the amino
acid sequence of SEQ ID NO: 8 ) , 5 mg of cysteic acid
and 1 mg of human serum albumin (HSA) per vial in
distilled water for the injection, filling the
resulting solution in one vial by 1 mL and
lyophilizing it. Action of AAPP on platelet adhesion
to collagen An SY-001 solution (50 mL ) at 3 , 10, 30,
100, 300, 1000 or 3000 nM was added into a 96-well
plate coated with 40 mg/mLof collagen (NYCOMED GmBH) ,
and incubated for 30 minutes at room temperature.
After the incubation, 50 mL of a platelet suspension
(6 x lOVmL cells) was added to each well, and '
incubated for 45 minutes at room temperature. After
the incubation, the solution in each well was removed
using a pipette, and the wells were washed with 200 mL
of PBS. Subsequently, 20 mL of PBS containing 1% SDS
was added to each well, which was then stirred with
shaking and dried in air at 45C. Then, 5 mL of
distilled water was added to each well, and a protein
concentration in the well was measured using Dc
protein assay kit (BIO-RAD) . The results are shown in
FIG. 3 . A s is shown in FIG. 3 , it was identified
that SY-OOl of the present invention inhibited the
platelet adhesion to collagen in a dose dependent
manner, and that SY-OOl exhibited the potent
inhibitory action on the platelet adhesion
particularly at doses of 300 mg/mL or more. Binding
capacity of SY-OOl to collagen A blocking solution
(300 mL ) was added to each well of a 96-well plate
(NUNC, 152038) coated with collagen or a 96-well plate
(NUNC, 260895) not coated, and incubated for one hour
at room temperature. The solution in each well was
removed, and 100 mL of an SY-001 protein solution at 3
, 10, 30, 100 or 300 nM was added to each well, and
incubated for one hour at room temperature. The
solution in each well was removed, 200 mL of 2%
sucrose was added to the well, and incubated for 5
minutes at room temperature. The solution in each well
was removed, and the well was dried. Subsequently, 100
mL of a reconstituted Ni-HRP solution (ExpressDetector
Nickel-HRP supplied from KPL) was added to each well,
and incubated for 30 minutes at room temperature.
After washing with a wash buffer, 100 mL of ABTS
Peroxidase Substrate was added to each well, and
gently mixed with shaking. After the termination of
the reaction, 100 mL of 1% SDS was added, and an
absorbance at a wavelength of 405 to 410 nm was
measured using a microplate reader.The results are
shown in FIG. 4 . Triangles represent a reaction curve
of the empty vector as the control. As is shown in
FIG. 4 , it was identified that SY-OOl had the binding
capacity to collagen. As in the above, it could be
identified that SY-OOl of the present invention had
not only the inhibitory action on the 



platelet aggregation but also the inhibitory action on
the platelet adhesion to collagen. It could also be
identified that SY-OOl of the present invention had
the binding capacity to collagen. From these results,
the pharmaceutical composition comprising SY-001 of
the present invention as the active component can be
the useful pharmaceutical composition as the
therapeutic agent and the preventive agents for
myocardial infarction, pulmonary embolism, cerebral
infarction and the like. Platelet adhesion inhibitory
action and collagen binding capacity of recombinant
AAPP FIG. 3 : AAPP inhibits the platelet adhesion to
collagen. FIG. 4 : AAPP has the binding capacity to
collagen. Sequencing List Free Text SEQ ID NO: 10
represents the SP6 promoter primer sequence, SEQ ID
NO: 11 represents the T7 terminator primer sequence,
SEQ ID NO: 12 represents the pAnS-1 primer sequence,
SEQ ID NO: 13 represents the pAnSG-F7 primer sequence,
SEQ ID NO: 14 represents the pAnSG-Rl primer sequence,
SEQ ID NO: 15 represents the pAnSG-F8 primer sequence
and SEQ ID NO: 16 represents the pAnSG-F10 primer
sequence. INDUSTRIAL APPLICABILITY According to the
present invention, it is possible to provide the
pharmaceutical composition containing SY-001 or the
expressed product of the present invention as the
active component. The composition of the present
invention is thoughtto be useful as a therapeutic
agent or a preventive agent for pathological
conditions subsequent to various diseases, e.g., the
diseases and complications caused by thrombus or
embolus, e.g., acute coronary syndrome, myocardial
infarction, cerebral embolism, chronic arterial
obstruction, arterial sclerosis, ischemic cerebral
infarction, angina, venous thrombosis, hypertension,
pulmonary hypertension, cerebral infarction, pulmonary
infarction, cardiac failure, nephritis, renal failure
and subarachnoid hemorrhage, in which SY-OOl and the
polynucleotide (DNA molecule) encoding SY-OOl
polypeptide are involved. Furthermore, the composition
of the present invention is thought to be useful for
the prevention of the thrombus formation upon PTCA and
stent placing, and for the prevention of restenosis
after placing the stent by enfolding SY-OOl by,
applying SY-OOl on or embedding SY-001 in the stent
itself. By utilizing SY-001 and the DNA molecule
encoding SY-001 provided by the present invention, it
is possible to screen the agonist for the polypeptide
or the expressed product by the DNA molecule
(expressed product of the present invention), i.e.,
screen the substance having the activity to facilitate
the inhibitory activity inherent for these proteins on
the platelet aggregation and/or the platelet adhesion
as the candidate compound .CLAIMS 1 . A pharmaceutical
composition comprising at least one polypeptide of the
following (a) to (d) : (a) a polypeptide comprising
the amino acid sequence of SEQ ID NO :1; (b) a
polypeptide comprising an amino acid sequence
comprising one or more amino acid deletions,
insertions, substitutions or additions in the amino
acid sequence of the above (a) and having a platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity; (c) a polypeptide
comprising the amino acid sequence of SEQ ID NO :3;
and (d) a polypeptide comprising an amino acid
sequence comprising one or more amino acid deletions,
insertions, substitutions or additions in the amino
acid sequence of the above (c) and having a platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity, as an active component.
2 . A pharmaceutical composition comprising an
expressed product, which expressed by at least one
polynucleotide of the following (e) to (j): (e) a
polynucleotide comprising the DNA sequence of SEQ ID
NO: 2 or a complement thereof; (f) a polynucleotide
which hybridizes with the polynucleotide of the above
(e) under a stringent condition and is capable of
expressing a polypeptide having a platelet aggregation
inhibitory activity and/or a platelet adhesion
inhibitory activity; (g) a polynucleotide comprising
the DNA sequence having 80% or more homology to the
polynucleotide of the above (e) and capable of
expressing the polypeptide having a platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity; (h) a polynucleotide
comprising the DNA sequence of SEQ ID NO: 4 or a
complement thereof; (i) a polynucleotide which
hybridizes with the polynucleotideof the above (h)
under the stringent condition and is capable of
expressing the polypeptide having the platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity; and (j) a polynucleotide
comprising the DNA sequence having 80% or more
homology to the polynucleotide of the above (h) and
capable of expressing the polypeptide having the
platelet aggregation inhibitory activity and/or a
platelet adhesion inhibitory activity, as an active
component. 3 . The pharmaceutical composition
according to claim 1 or 2 wherein said platelet
aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity is the inhibitory
activity to the platelet aggregation induced by
collagen and/or the inhibitory activity on the
platelet adhesion to collagen. 4. The pharmaceutical
composition according to claim 1 or 2 wherein said
pharmaceutical composition has the binding ability to
collagen. 5 . A platelet aggregation inhibitor and/or
platelet adhesion inhibitor, which comprising the
polypeptide described in claim 1 or the expressed
product, which expressed by the polynucleotide
described in claim 2 . 6 . A method for screening an
agonist for a platelet aggregation inhibitory activity
and/or a platelet adhesion inhibitory activity,
wherein a level o the platelet aggregation inhibitory
activity and/or a platelet adhesion inhibitory
activity of the polypeptide described in claim 1 is
measured in the presence or absence of a subject
substance and a measurement value in the presence of
the subject substance is compared with a measurement
value in the absence of the subject substance to
select the subject substance which augments the
inhibitory action as the agonist. 7 . A method for
screening an agonist for a platelet aggregation
inhibitory activity and/or a platelet adhesion
inhibitory activity, wherein a level of the inhibitory
activityof the expressed product, which expressed by
the polynucleotide described in claim 2 is measured in
the presence or absence of a subject substance and a
measurement value in the presence of the subject
substance is compared with a measurement value in the
absence of the subject substance to select the subject
substance which augments the platelet aggregation
inhibitory activity and/or a platelet adhesion
inhibitory activity as the agonist. 8 . A method for
screening a candidate substance which agonists a
platelet inhibitory activity and/or a platelet
adhesion inhibitory activity of the polypeptide
described in claim 1 , or the expressed product
described in claim 2 , comprising the following steps
(1) to (4): (1) a step of preparing a culture medium
comprising a cell transformed with an expression
vector, which express the polypeptide described in
claim 1 or a cell comprising the expressed product
described in claim 2 and platelet-rich plasma; (2) a
step of adding a platelet aggregating agent into the
culture medium of the above (1) to induce the platelet
aggregation in the presence or absence of a subject
substance; (3) a step of measuring a level of the
platelet aggregation in the presence or absence of the
-subject substance in the above (2); and (4) a step of
selecting the subject substance as the candidate
substance when a measurement value in the presence of
the subject substance is larger than a measurement
value in the absence of the subject substance. 9 . A
kit for screening an agonist for the polypeptide
described in claim 1 or the expressed product
expressed by the polynucleotide described in claim 2 ,
characterized by containing platelet-rich plasma,
either one of the polypeptide described in claim 1 and
the expressed product described in claim 2 , and a
platelet aggregating agent as components. 10. An
isolated polypeptide comprising the amino acid
sequence of SEQ ID N0:l.11. An isolated polypeptide
comprising the amino acid sequence of SEQ ID NO: 3 .
12. An isolated polypeptide comprising the amino acid
sequence of SEQ ID NO: 5 . 13. A polynucleotide
comprising the DNA sequence of SEQ ID NO: 2 or a
complement thereof. 14. A polynucleotide comprising
the DNA sequence of SEQ ID NO: 4 or a complement
thereof. 15. A polynucleotide comprising the DNA
sequence of SEQ ID NO: 6 or a complement
thereof.SEQUENCE LISTING <110> Educational Foundation
Jichi Medical University; Otsuka Pharmaceutical Co.
Ltd. <120> Platelet aggregation inhibiting composition
<130> P06-117 <150> JP 2005-320817 <151> 2005/11/04
<160> 16 <170> Patentln version 3 . 1 <210> 1 <211>
248 <212> PRT <213> Anopheles stephensi <400> 1 Ser
Asp GIu Thr Thr Asp GIn GIu Ser Ser Thr GIu Leu Ser
GIu Asp 1 5 10 15 Thr Ser Asp Ser Tyr His GIn GIu GIu
Asp Thr Ser GIu Thr GIy Ala 20, 25 30 Asp Ala GIy Thr
GIu Asp GIy Asn Ser GIu Asp Asp Ser Ser GIu Leu 35 40
45 GIu Ser Ser Ser GIu GIu GIy His GIu Asp GIy Ser GIu
Asp Ala Thr 50 55 60 GIy GIu GIu GIy GIy Ala GIy GIu
Lys GIy GIu Ala GIy GIu GIu Asp 65 70 75 80 GIu Ala
GIy GIu GIu GIy GIu Ala GIy GIu GIu GIy GIu Ala GIy
GIu 85 90 95GIu GIy GIy Ala GIy GIu GIu GIy GIy Ala
GIy GIu GIu GIy GIy Ala 100 105 110 Asp GIu GIu GIy
Ser Ala GIy GIu GIu GIy GIy Ala GIu GIy GIy GIu 115
120 125 GIu Ser Pro VaI Asn Thr Tyr His GIn VaI His
Asn Leu Leu Lys Asn 130 135 140 lie Met Asn VaI GIy
Thr Lys Asn Asn Tyr Leu Lys Ser Phe lie Leu 145 ' 150
155 160 Ala Arg Leu GIn GIu Arg Leu Met Asn Pro Thr H
e Asp Leu VaI GIy 165 170 175 Ser H e Ser Lys Tyr Ser
Lys H e Lys GIu Cys Phe Asp Ser Leu Ala 180 185 190
Asp Asp VaI Lys Ser Leu VaI GIu Lys Ser GIu Thr Ser
Tyr GIu GIu 195 200 205 Cys Ser Lys Asp Lys Asn Asn
Pro His Cys GIy Ser GIu GIy Thr Arg 210 215 220 GIu
Leu Asp GIu GIy Leu H e GIu Arg GIu GIn Lys Leu Ser
Asp Cys 225 230 235 240 H e VaI GIu Lys Arg Asp Ser
GIu 245 <210> 2 <211> 744 <212> DNA <213> Anopheles
stephensi<400> 2 tccgacgaga ctacggatca agaatcatcg
accgagctaa gcgaagacac ttcggatagc 60 taccaccagg
aagaggatac atcagaaacc ggtgccgatg ctggtacaga ggacggtaat
120 tcggaagatg actccagcga attagaatct tcttcggaag
aaggtcatga ggatggtagc 180 gaagacgcta ctggtgagga
aggtggggca ggcgagaaag gtgaggccgg tgaggaagac 240
gaggcaggcg aggaaggtga ggcaggtgag gaaggtgaag caggtgaaga
aggtggtgca 300 ggtgaagaag gcggagcagg tgaagaaggc
ggtgcagacg aagaaggtag tgcaggtgaa 360 gaaggcggtg
cagaaggtgg tgaagagtcc cccgttaata cctaccatca ggtgcacaac
420 ttgctgaaga acatcatgaa cgttggcacg aagaacaatt
acttgaagtc gttcattttg 480 gcccgcctgc aggaacgtct
catgaacccc acgatcgacc tggtcggcag tatctccaaa 540
tattccaaga ttaaggaatg cttcgactcg ctggccgacg atgtgaaatc
tctggtggag 600 aagtccgaaa catcgtacga agagtgcagc
aaggacaaga ataaccctca ctgcggcagt 660 gaaggtacac
gcgagcttga cgagggactc atcgaacggg aacagaagct atcggattgc
720 atcgtcgaaa agcgtgattc agag 744 <210> 3 <211> 122
<212> PRT <213> Anopheles stephensi <400> 3 GIy GIu
GIu Ser Pro VaI Asn Thr Tyr His GIn VaI His Asn Leu
Leu 1 5 10 15 Lys Asn lie Met Asn VaI GIy Thr Lys Asn
Asn Tyr Leu Lys Ser Phe 20 25 30 lie Leu Ala Arg Leu
GIn GIu Arg Leu Met Asn Pro Thr H e Asp Leu35 40 45
VaI GIy Ser H e Ser Lys Tyr Ser Lys H e Lys GIu Cys
Phe Asp Ser 50 55 60 Leu Ala Asp Asp VaI Lys Ser Leu
VaI GIu Lys Ser GIu Thr Ser Tyr 65 70 75 80 GIu GIu
Cys Ser Lys Asp Lys Asn Asn Pro His Cys GIy Ser GIu
GIy 85 90 95 Thr Arg GIu Leu Asp GIu GIy Leu H e GIu
Arg GIu GIn Lys Leu Ser 100 105 110 Asp Cys H e VaI
GIu Lys Arg Asp Ser GIu 115 120 <210> 4 <211> 366
<212> DNA <213> Anopheles stephensi <400> 4 ggtgaagagt
cccccgttaa tacctaccat caggtgcaca acttgctgaa gaacatcatg
60 aacgttggca cgaagaacaa ttacttgaag tcgttcattt
tggcccgcct gcaggaacgt 120 ctcatgaacc ccacgatcga
cctggtcggc agtatctcca aatattccaa gattaaggaa 180
tgcttcgact cgctggccga cgatgtgaaa tctctggtgg agaagtccga
aacatcgtac 240 gaagagtgca gcaaggacaa gaataaccct
cactgcggca gtgaaggtac acgcgagctt 300 gacgagggac
tcatcgaacg ggaacagaag ctatcggatt gcatcgtcga aaagcgtgat
360 tcagag 366 <210> 5 <211> 269<212> PRT <213>
Anopheles stephensi <400> 5 Met Lys Leu Leu Leu Leu
Leu Ala Ser VaI Leu Cys Leu Ala Leu H e 1 5 10 15 VaI
Ser Ala Arg Pro Ser Asp GIu Thr Thr Asp GIn GIu Ser
Ser Thr 20 25 30 GIu Leu Ser GIu Asp Thr Ser Asp Ser
Tyr His GIn GIu GIu Asp Thr 35 40 45 Ser GIu Thr GIy
Ala Asp Ala GIy Thr GIu Asp GIy Asn Ser GIu Asp 50 55
60 Asp Ser Ser GIu Leu GIu Ser Ser Ser GIu GIu GIy His
GIu Asp GIy 65 70 75 80 Ser GIu Asp Ala Thr GIy GIu
GIu GIy GIy Ala GIy GIu Lys GIy GIu 85 90 95 Ala GIy
GIu GIu Asp GIu Ala GIy GIu GIu GIy GIu Ala GIy GIu
GIu 100 105 110 GIy GIu Ala GIy GIu GIu GIy GIy Ala
GIy GIu GIu GIy GIy Ala GIy 115 120 125 GIu GIu GIy
GIy Ala Asp GIu GIu GIy Ser Ala GIy GIu GIu GIy GIy
130 135 140 



Ala GIu GIy GIy GIu GIu Ser Pro VaI Asn Thr Tyr His
GIn VaI His 145 150 155 160 Asn Leu Leu Lys Asn H e
Met Asn VaI GIy Thr Lys Asn Asn Tyr Leu165 170 175 Lys
Ser Phe H e Leu Ala Arg Leu GIn GIu Arg Leu Met Asn
Pro Thr 180 185 190 H e Asp Leu VaI GIy Ser lie Ser
Lys Tyr Ser Lys H e Lys GIu Cys 195 200 205 Phe Asp
Ser Leu Ala Asp Asp VaI Lys Ser Leu VaI GIu Lys Ser
GIu 210 215 220 Thr Ser Tyr GIu GIu Cys Ser Lys Asp
Lys Asn Asn Pro His Cys GIy 225 230 235 240 Ser GIu
GIy Thr Arg GIu Leu Asp GIu GIy Leu lie GIu Arg GIu
GIn 245 250 255 Lys Leu Ser Asp Cys lie VaI GIu Lys
Arg Asp Ser GIu 260 265 <210> 6 <211> 807 <212> DNA
<213> Anopheles stephensi <400> 6 atgaagcttc
tactcctact agccagcgtg ctttgccttg cgctgatcgt atccgcacgg
60 ccgtccgacg agactacgga tcaagaatca tcgaccgagc
taagcgaaga cacttcggat 120 agctaccacc aggaagagga
tacatcagaa accggtgccg atgctggtac agaggacggt 180
aattcggaag atgactccag cgaattagaa tcttcttcgg aagaaggtca
tgaggatggt 240 agcgaagacg ctactggtga ggaaggtggg
gcaggcgaga aaggtgaggc cggtgaggaa 300 gacgaggcag
gcgaggaagg tgaggcaggt gaggaaggtg aagcaggtga agaaggtggt
360gcaggtgaag aaggcggagc aggtgaagaa ggcggtgcag
acgaagaagg tagtgcaggt 420 gaagaaggcg gtgcagaagg
tggtgaagag tcccccgtta atacctacca tcaggtgcac 480
aacttgctga agaacatcat gaacgttggc acgaagaaca attacttgaa
gtcgttcatt 540 ttggcccgcc tgcaggaacg tctcatgaac
cccacgatcg acctggtcgg cagtatctcc 600 aaatattcca
agattaagga atgcttcgac tcgctggccg acgatgtgaa atctctggtg
660 gagaagtccg aaacatcgta cgaagagtgc agcaaggaca
agaataaccc tcactgcggc 720 agtgaaggta cacgcgagct
tgacgaggga ctcatcgaac gggaacagaa gctatcggat 780
tgcatcgtcg aaaagcgtga ttcagag 807 <210> 7 <211> 420
<212> PRT <213> Anopheles stephensi <400> 7 Met Ser
Asp Lys H e lie His Leu Thr Asp Asp Ser Phe Asp Thr
Asp 1 5 10 15 VaI Leu Lys Ala Asp GIy Ala lie Leu VaI
Asp Phe Trp Ala GIu Trp 20 25 30 Cys GIy Pro Cys Lys
Met lie Ala Pro H e Leu Asp GIu H e Ala Asp 35 40 45
GIu Tyr GIn GIy Lys Leu Thr VaI Ala Lys Leu Asn H e
Asp GIn Asn 50 55 60 Pro GIy Thr Ala Pro Lys Tyr GIy H
e Arg GIy H e Pro Thr Leu Leu 65 70 75 80 Leu Phe Lys
Asn GIy GIu VaI Ala Ala Thr Lys VaI GIy Ala Leu Ser 85
90 95 Lys GIy GIn Leu Lys GIu Phe Leu Asp Ala Asn Leu
Ala GIy Ser GIy 100 105 110 Ser GIy His Met His His
His His His His Ser Ser GIy Leu VaI Pro115 120 125 Arg
GIy Ser GIy Met Lys GIu Thr Ala Ala Ala Lys Phe GIu
Arg GIn 130 135 140 His Met Asp Ser Pro Asp Leu GIy
Thr Asp Asp Asp Asp Lys Ala Met 145 150 155 160 Ala
Ser Asp GIu Thr Thr Asp GIn GIu Ser Ser Thr GIu Leu
Ser GIu 165 170 ' 175 Asp Thr Ser Asp Ser Tyr His GIn
GIu GIu Asp Thr Ser GIu Thr GIy 180 185 190 Ala Asp
Ala GIy Thr GIu Asp GIy Asn Ser GIu Asp Asp Ser Ser
GIu 195 200 205 Leu GIu Ser Ser Ser GIu GIu GIy His
GIu Asp GIy Ser GIu Asp Ala 210 215 220 Thr GIy GIu
GIu GIy GIy Ala GIy GIu Lys GIy GIu Ala GIy GIu GIu
225 230 235 240 Asp GIu Ala GIy GIu GIu GIy GIu Ala
GIy GIu GIu GIy GIu Ala GIy 245 250 255 GIu GIu GIy
GIy Ala GIy GIu GIu GIy GIy Ala GIy GIu GIu GIy GIy
260 265 270 Ala Asp GIu GIu GIy Ser Ala GIy GIu GIu
GIy GIy Ala GIu GIy GIy 275 280 285 GIu GIu Ser Pro
VaI Asn Thr Tyr His GIn VaI His Asn Leu Leu Lys 290
290 300 Asn lie Met Asn VaI GIy Thr Lys Asn Asn Tyr
Leu Lys Ser Phe H e 305 310 315 320 Leu Ala Arg Leu
GIn GIu Arg Leu Met Asn Pro Thr lie Asp Leu VaI 325
330 335 GIy Ser lie Ser Lys Tyr Ser Lys H e Lys GIu
Cys Phe Asp Ser Leu 340 345 350 Ala Asp Asp VaI Lys
Ser Leu VaI GIu Lys Ser GIu Thr Ser Tyr GIu 355 360
365GIu Cys Ser Lys Asp Lys Asn Asn Pro His Cys GIy Ser
GIu GIy Thr 370 375 380 Arg GIu Leu Asp GIu GIy Leu H
e GIu Arg GIu GIn Lys Leu Ser Asp 385 390 395 400 Cys
lie VaI GIu Lys Arg Asp Ser GIu Ala Ala Ala Leu GIu
His His 405 410 415 His His His His 420 <210> 8 <211>
293 <212> PRT <213> Anopheles stephensi <400> 8 Met
Ser Asp Lys lie H e His Leu Thr Asp Asp Ser Phe Asp
Thr Asp 1 5 10 15 VaI Leu Lys Ala Asp GIy Ala H e Leu
VaI Asp Phe Trp Ala GIu Trp 20 25 30 Cys GIy Pro Cys
Lys Met H e Ala Pro H e Leu Asp GIu H e Ala Asp 35 40
45 GIu Tyr GIn GIy Lys Leu Thr VaI Ala Lys Leu Asn H e
Asp GIn Asn 50 55 60 Pro GIy Thr Ala Pro Lys Tyr GIy H
e Arg GIy H e Pro Thr Leu Leu 65 70 75 80 Leu Phe Lys
Asn GIy GIu VaI Ala Ala Thr Lys VaI GIy Ala Leu Ser 85
90 95 Lys GIy GIn Leu Lys GIu Phe Leu Asp Ala Asn Leu
Ala GIy Ser GIy 100 105 110 Ser GIy His Met His His
His His His His Ser Ser GIy Leu VaI Pro 115 120 125
Arg GIy Ser GIy Met Lys GIu Thr Ala Ala Ala Lys Phe
GIu Arg GIn 130 135 140His Met Asp Ser Pro Asp Leu GIy
Thr Asp Asp Asp Asp Lys Ala Met 145 150 155 160 GIy
GIu GIu Ser Pro VaI Asn Thr Tyr His GIn VaI His Asn
Leu Leu 165 170 175 Lys Asn H e Met Asn VaI GIy Thr
Lys Asn Asn Tyr Leu Lys Ser Phe 180 185 190 H e Leu
Ala Arg Leu GIn GIu Arg Leu Met Asn Pro Thr H e Asp
Leu 195 200 205 VaI GIy Ser H e Ser Lys Tyr Ser Lys
lie Lys GIu Cys Phe Asp Ser 210 215 220 Leu Ala Asp
Asp VaI Lys Ser Leu VaI GIu Lys Ser GIu Thr Ser Tyr
225 230 235 240 GIu GIu Cys Ser Lys Asp Lys Asn Asn
Pro His Cys GIy Ser GIu GIy 245 250 255 Thr Arg GIu
Leu Asp GIu GIy Leu lie GIu Arg GIu GIn Lys Leu Ser
260 265 270 Asp Cys lie VaI GIu Lys Arg Asp Ser GIu
Ala Ala Ala Leu GIu His 275 280 285 His His His His
His 290 <210> 9 <211> 270 <212> PRT <213> Anopheles
stephensi <400> 9 Asp Tyr Lys Asp Asp Asp Asp Lys lie
Ser Pro Ser Asp GIu Thr Thr 1 5 10 15 Asp GIn GIu Ser
Ser Thr GIu Leu Ser GIu Asp Thr Ser Asp Ser Tyr 20 25
30 His GIn GIu GIu Asp Thr Ser GIu Thr GIy Ala Asp Ala
GIy Thr GIu 35 40 45Asp GIy Asn Ser GIu Asp Asp Ser
Ser GIu Leu GIu Ser Ser Ser GIu 50 55 60 GIu GIy His
GIu Asp GIy Ser GIu Asp Ala Thr GIy GIu GIu GIy GIy 65
70 75 80 Ala GIy GIu Lys GIy GIu Ala GIy GIu GIu Asp
GIu Ala GIy GIu GIu 85 90 95 GIy GIu Ala GIy GIu GIu
GIy GIu Ala GIy GIu GIu GIy GIy Ala GIy 100 105 110
GIu GIu GIy GIy Ala GIy GIu GIu GIy GIy Ala Asp GIu
GIu GIy Ser 115 120 125 Ala GIy GIu GIu GIy GIy Ala
GIu GIy GIy GIu GIu Ser Pro VaI Asn 130 135 140 Thr
Tyr His GIn VaI His Asn Leu Leu Lys Asn H e Met Asn
VaI GIy 145 150 155 160 Thr Lys Asn Asn Tyr Leu Lys
Ser Phe lie Leu Ala Arg Leu GIn GIu 165 170 175 Arg
Leu Met Asn Pro Thr H e Asp Leu VaI GIy Ser H e Ser
Lys Tyr 180 185 190 Ser Lys H e Lys GIu Cys Phe Asp
Ser Leu Ala Asp Asp VaI Lys Ser 195 200 205 Leu VaI
GIu Lys Ser GIu Thr Ser Tyr GIu GIu Cys Ser Lys Asp
Lys 210 215 220 Asn Asn Pro His Cys GIy Ser GIu GIy
Thr Arg GIu Leu Asp GIu GIy 225 230 235 240 Leu H e
GIu Arg GIu GIn Lys Leu Ser Asp Cys H e VaI GIu Lys
Arg 245 250 255 Asp Ser GIu Ala Ala Ala Leu GIu His
His His His His His 260 265 270 <210> 10 <211> 19<212>
DNA <213> Artificial Sequence <220> <223> SP6 promoter
primer <400> 10 gatttaggtg acactatag 19 <210> 1 1
<211> 20 <212> DNA <213> Artificial <220> ' <223> T7
terminator primer <400> 1 1 taatacgact cactataggg 20
<210> 12 <211> 24 <212> DNA <213> Artificial <220>
<223> pAnS-1 primer <400> 12 cttagggggc aattatggat
ggta 24 <210> 13 <211> 34 <212> DNA <213> Artificial
<220> <223> pAnSG-F7 <400> 13 caccatggcg tccgacgaga
ctacggatca agaa 34<210> 14 <211> 35 <212> DNA <213>
Artificial <220> <223> pAnSG-Rl <400> 14 ggcggccgcc
tctgaatcac gcttttcgac gatgc 35 <210> 15 <211> 30 <212>
DNA <213> Artificial <220> <223> pAnSG-F8 <400> 15
caccatgggt gaagagtccc ccgttaatac 30 <210> 16 <211> 74
<212> DNA <213> Artificial <220> <223> pAnSG-FlO <400>
16 caccggatcc ggactacaag gacgacgatg acaagatct
accgtccgac gagactacgg 60 atcaagaatc atcg 74 


